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1.0 GENERAL INFORMATION

1.1

1.2

Purpose of Submission

1.1.1

1.1.2
1.1.3
1.1.4
1.1.5

This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new intended use
for the Paragon Infusion System (K923875), originally identified as the
SideKick 50 Plus and SideKick 100 Plus. The Paragon will be marketed as a
kit, the Paragon Infusion Kit, including labeling changes and additional
components.

Trade Name: Paragon Infusion Kit

Common Name: Infusion Pump Kit

Classification Name: Pump, Infusion

Classification Panel: General Hospital and Personal Use Device

Statement of Equivalence

1.2.1

1.2.2
1.2.3

The Paragon Infusion Kit includes components that are legally marketed
(either pre-amendment devices or devices that have been granted permission
to market via premarket notification regulation).

The Paragon pump and administration set are the same as used in K923875.

The Paragon Kit is substantially equivalent to the I-Flow Paragon Infusion
System (K923875), the I-Flow PainBuster Infusion Kit (K980558, K982946),
the Sgarlato Pain Control Infusion Pump (PCIP) (K896422) and the |-Flow
Homepump C-Series (K944692).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS

2.1
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Description of the Paragon Infusion Kit

211

2.1.2

213

214

215

The Paragon Infusion Kit is identical to the I-Flow PainBuster infusion Kit with
the exception of the Paragon pump and administration set replacing the
PainBuster pump.

The kit is comprised of a Paragon pump and administration set (K923875)
and various kit components such as catheter, needle, syringe, Y adapter,
dressing, tape, gauze and carry case.

2121 The PainBuster kit contains all the above components except for
an elastomeric pump with integrated administration set instead of
the Paragon pump and administration set.

The Paragon administration set is intended to attach to the kit catheter at the
distal end of the set to provide continuous infusion of a local anesthetic
directly into the intraoperative site for general surgery for postoperative pain
management.

The Paragon administration set is a disposable device intended for single
patient use. The Paragon pump is reusable.

The Paragon is suitable for use as an ambulatory device and is intended for
use in the hospital, home environment or alternative care sites.
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2.3

2.4
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Description of Paragon Pump

2.21

222

223

224

225

The Paragon pump consists of two cylindrical shells. The top half of the
pump has internal threads which mate to the external threads of the bottom
half of the pump.

The top incorporates a pressure plate which applies a load to the pliable drug
bag. The load is applied to the drug bag by way of two opposing springs
which act upon a scissors mechanism. The spring/scissors mechanism
creates a near constant pressure in the drug bag.

The bottom half of the pump is slotted to allow for positioning of the
administration set.

When the top and bottom halves of the pump are fully threaded together, the
pressure plate contacts the drug bag and acts as the pressurizing element.

This premarket notification proposes no changes to the Paragon pump.

Description of Paragon Administration Set

2.3.1

2.3.2

2.3.3

The Paragon administration set consists of a PVC drug bag attached to the
administration line.

Each administration set consists of fixed diameter flow control tubing or glass
orifice.

The flow control tubing or glass orifice is cut to a specific length L. When the
PVC drug bag is pressured by the Paragon pump, the delivery times are
defined by the inside diameter of the flow control orifice.

2.3.3.1 The delivery time characteristic is derived from the flow rate of the
device which is in turn approximated by Poiseulle’s equation:

AprD*
128 L

2.3.3.2 Where Q is the flow rate, p is the pressure drop across the orifice,
D is the inside diameter of the flow controlling orifice, x is the
dynamic viscosity of the fluid and L is the length of the orifice.
The equation provides an approximation of the actual delivery
time.

0=

Product Configuration

241

2.4.2

The Paragon pump:
2411 PG100000P: 100 ml volume
The Paragon administration sets:

24.21 PG100005: 100 ml volume, 0.5 mi/hr flow rate
2422  PG100010: 100 ml volume, 1.0 mi/hr flow rate
2423 PG100020: 100 ml volume, 2.0 mi/hr flow rate
2424 PG100040: 100 ml volume, 4.0 mi/hr flow rate
2425 PG100100: 100 ml volume, 10.0 mi/hr flow rate

2426 PG100020Y: 100 ml volume, 2.0 ml/hr flow rate, dual orifice, dual
catheter with Y adapter
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The dual orifice set consists of a standard Paragon
set with dual orifice downstream from the Y adapter.
Each orifice allows 2 mi/hr flow rate.

2.4.3 Each model consists of a kit with the following components:

2431

2432
2433

2434

2.43.5

2436
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Paragon pump (optional).

24311

The reusable Paragon pump may be packaged and
sold separately from the disposable kit components.

Paragon administration set.

Catheter:

2.4.3.3.1 18 to 22 G catheter, 11 to 40 in. length, polyamide,
nylon, FEP (fluorinated ethylene propylene) polymer,
silicone, polyurethane or Teflon.

24.3.3.2 A catheter connector is included to connect the
catheter to the distal luer of the administration set.

24333 The B. Braun Perifix® Epidural Catheter Set is an
example of the type of catheter that may be used
with the Paragon Infusion Kit.
2.4.3.3.3.1 Product code: EC20-0.

243332 510(k) number: K813186.

Needle:

24341 14 to 18 G, 1 2 to 3 Y in. length, stainless steel.

24342 The needle may be a catheter over needle as in the
Angiocath™ example below.

24343 The Angiocath catheter introducer needle is an
example of the type of catheter introducer needle
that may be used with the Paragon Infusion Kit.
243431 Product code: 382258.

Syringe (optional):

24351 60 cc plastic, luer lock syringe.

24352 The syringe is used to fill the Paragon drug bag with
medication.

24353 The B-D 60 cc syringe is an example of the type of

syringe that may be included in the Paragon Kit.
243531 Product Code: 309663.

Dressing (optional):

2.4.3.6.1

2.43.6.2

The dressing is used to hold the catheter and/or flow
restrictor in place.

The OpSite™ is an example of the type of dressing
that may be used in the Paragon Kit.

24.36.21 Product Code: 4973.
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2.4.3.7

243.8

2439

2.4.3.10

2.4.3.11
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Carry Case (optional):

24371 The carry case is used to hold the Paragon pump
while delivering medication.

243711 I-Flow part numbers 1400749,
1400752 or 1400758.

Antiseptic Skin Swabs (optional):

24381 The antiseptic skin swabs are used to prep the skin
area of the patient prior to inserting the catheter.

24382 The Alcohol Prep Pads or lodophor PVP Scrub
Swabsticks manufactured by Clinipad Corporation
are examples of the type of antiseptic skin swabs
that may be used in the Paragon Kit.

2.4.3.8.2.1 Model number: CL0O110.
2.4.3.8.2.2 Model humber: CL1244.
Tape (optional):

24391 The tape may be used to the secure catheter, flow
control tubing or gauze.

24392 The Transpore™ Surgical Tape manufactured by 3M
is an example of the type of tape that may be used
in the Paragon Kit.

243921 Model number: 3M1527-1.
Gauze (optional):

2.4.3.10.1 The gauze may be used to secure the catheter or
flow control tubing.

2.4.3.10.2 The Kling® Conforming Gauze manufactured by
Johnson and Johnson is an example of the type of
gauze which may be used in the Paragon Kit.

2.4.3.10.2.1 Model number: JJ6923.
Y Adapter (optional)

2.4.3.11.1 The Y adapter is used for an additional catheter for a
large wound or multiple wound sites.

2.4.3.11.2 The Flexible Y Fitting by Qosina is an example of
the type of Y Adapter that may be used in the
Paragon Kit.

2.43.11.21 Model number: 81120.



3.0

FOI - Page 8 of 245

2.5

2.6

3.1

3.2

Components and Materials
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The pump and administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will be
made to the Paragon pump or administration sets.

All kit components other than the pump and administration set are identical to those
used in the PainBuster infusion system submitted under K980558, K982946.

The Paragon administration set is a disposable device intended for single patient use.
The Paragon pump is reusable.

Power Requirements
261

power. No additional external power source is required.
OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS

Standard Operating Conditions:
<5ml
31°C skin temperature (90°F)

Priming/Residual Volume:

Operating Temperature:
Test Solution:
Operating Pressure:
Head Height:

Accuracy:

0.9% NacCl
6.0 psi pressure source

Oll

+10% at 95% confidence interval

The Paragon pump is a mechanical pump that utilizes spring energy for

Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the £10% accuracy claim.

100mix05{ 100mix1 100 mix2 100 mix 4 100 mi x 10
mi/hr mithr mi/hr mi/hr mil‘hr
Average Flow Rate (ml/hr) 0.53 0.99 1.99 4.14 10.30
Std. Dev. 0.01 0.03 0.07 0.10 0.38
N 5 5 5 5 10

100 ml x 0.5 ml/hr: A five (5) piece sample produced an average flow rate of 0.53
mi/hr. The resulting average is well within its £+10% accuracy claim. The fastest
infusion had an average flow rate of 0.54 mi/hr and the slowest infusion had an
average flow rate of 0.51 mi/hr.

100 mi x 1.0 ml/hr: A five (5) piece sample produced an average flow rate of 0.99
mi/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 1.04 ml/hr and the slowest infusion had an average flow

rate of 0.96 ml/hr.

100 ml x 2.0 ml/hr: A five (5) piece sample produced an average flow rate of 1.99
ml/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 2.05 mi/hr and the slowest infusion had an average flow

rate of 1.90 mi/hr.

100 ml x 4.0 mi/hr: A five (5) piece sample produced an average flow rate of 4.14
mi/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 4.24 mi/hr and the slowest infusion had an average flow

rate of 3.99 mi/hr.
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100 mi x 10.0 mi/hr: A ten (10) piece sample produced an average flow rate of 10.30
mi/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 10.80 ml/hr and the slowest infusion had an average flow
rate of 9.65 ml/hr.

Back Pressure (Head Height) Comparison: Approximately 0.57 psi pressure
difference results per 16” head height. Thus, a 10% flow rate change may occur for
each 16" head height difference from nominal assuming a 6 psi pressure source.

Drug Delivery Comparison: Local anesthetics have densities similar to normal saline
(e.g. 1.002 to 1.005 for Ropivacaine HCI vs. 1.0045 for normal saline) and should not
affect flow rate. Product labeling includes a statement as to delivery times and the
possible deviation from nominal due to drug viscosity.

Safety / Alarm Functions

3.4.1 The Paragon pump and administration set provide a continuous fixed flow
and as such is not subject to fluid runaway conditions similar to that of some
electronic pumps.

3.4.2 The Paragon pump will not be recommended for any application that exceeds
the minimum internal pressure of the system.

3.4.3 If for any reason the patient needs to stop his or her infusions, each
administration set is supplied with a pinch clamp to stop the infusion.

344 This device contains no alarms or indicators for flow other than visual.

3.4.5 This device contains no alarms or indicators to detect air in line or an
occlusion; however, each set may include an integrated air-eliminating filter.

4.0 BIOLOGICAL SPECIFICATIONS

4.1

Biological testing is in conformance with ISO 10993 Part 1 for all fluid path
components of the Paragon administration set.

5.0 CHEMICAL AND DRUG SPECIFICATIONS

5.1

5.2

Compatibility
5.1.1  There are no specific drugs referenced in the labeling for the Paragon
Infusion Kit.

5.1.2  The Paragon Infusion Kit is intended for use with general local anesthetics
and epidural medications.

Drug Stability
5.2.1  There are no drugs included in the Paragon Infusion Kit.

6.0 INTENDED USE

6.1

6.2

6.3
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The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.

Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.

The Paragon pump is re-usable. The disposable Paragon administration set is single
patient use only.



Premarket Notification — 510(k)
Paragon Infusion Kit

Summary of Safety and Effectiveness
Page 8 of 10

6.4 No testing has been conducted to determine the efficacy of the Paragon for the
delivery of blood, blood products, lipids or fat emulsions. The Paragon is not intended
for the delivery of blood, blood products, lipids or fat emulsions.

6.5 The Paragon is suitable for use as an ambulatory device and is intended for use in the
hospital, home environment or alternative care sites.

7.0 PACKAGING

7.1 The Paragon Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
a header bag with an ETO Tyvek strip.

7.2  The Paragon administration set may be packaged in either a Tyvek pouch or
Form/Fill/Seal.

7.3 The Paragon Kit components are placed in the inner tray or pouch.
7.4 Packaging is suitable for either radiation or ETO sterilization.
8.0 STERILIZATION INFORMATION

Note: The kit components of the Paragon Infusion Kit may be purchased non-sterile and
packaged by |-Flow or sterile from the manufacture. The Paragon administration set and
non-sterile purchased components shall be sterilized as follows:

8.1 The methods of sterilization are gamma radiation (Cobalit 60) or ETO gas.
9.0 COMPARISON TO LEGALLY MARKETED DEVICES

See Table 1 that follows this section for more specific information.

9.1 Intended Use

9.1.1  The Paragon Infusion Kit, the PainBuster Infusion Kit and the Sgarlato Pain
Control Infusion Pump (PCIP) have the same intended use:

9.1.1.1 To provide continuous infusion of a local anesthetic directly into
the intraoperative site for general surgery for postoperative pain
management.

9.1.2 The predicate Paragon Infusion System and Homepump C-Series are
intended for general infusion use, including chemotherapy and pain
management.

9.2 Device Descriptions
9.2.1  The Paragon Infusion Kit

9.2.1.1 The Paragon Infusion Kit is identical to the predicate PainBuster
Infusion Kit with the exception of the Paragon pump and
administration set replacing the PainBuster pump.

9.21.2 The Paragon Infusion Kit uses the same mechanical, reusable
Paragon pump as the predicate Paragon Infusion System.

9.2.1.3 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System.

9.2.2 The Paragon Infusion System

9.2.2.1 The Paragon Infusion Kit uses the same pump and administration
sets as the Paragon Infusion System (K923875).

FOI - Page 10 of 245
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9.2.5

0.2.6

9.2.7

9.2.8
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The Sgarlato Pain Control Infusion Pump (PCIP)

9.2.3.1 The Sgarlato PCIP consists of a kit very similar to the Paragon
and PainBuster Infusion Kit. These kits consist of an infusion
pump and administration set, catheter, needle, syringe, Y adapter,
carry case, dressing, tape and gauze.

9.2.3.2 The Sgarlato kit uses a disposable, spring driven syringe pump
with integrated administration set.

The Homepump C-Series

9.241 The Homepump C-Series consists of a disposable, elastomeric
infusion pump with integrated administration set.

Specifications

9.2.5.1 The Paragon Infusion Kit, PainBuster Infusion Kit and Sgarlato
PCIP have similar fill volumes and flow rates, see Table 1.

Flow Control

9.26.1 The Paragon Infusion Kit and all its predicate devices use either a
glass orifice or PVC tubing to control the flow rate.

Materials

9.2.7.1 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System. All fluid path materials of the
Paragon Administration Set are in conformance with ISO 10993
Part 1. ~

Based upon the data presented in this section 9.0 and Table 1, I-Flow
Corporation has determined that the Paragon Infusion Kit is substantially
equivalent to the named predicate devices.
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Table 1

Comparison to Legally Marketed Devices
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?f' _/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
)
%
O~‘
h Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850
FEB - 9 1099

Robert J. Bard, Esqg., R.A.C.

Vice President Regulatory and Legal Affairs
I-Flow Corporation

20202 Window Drive

Lake Forest, California 92630

Re: K984146
Trade Name: Paragon Infusion
Regulatory Class: 1II
Product Code: FPA
Dated: November 11, 1998
Received: November 19, 1998

Dear Mr. Bard:

We have reviewed your Section 510(k) notification of intent to
market the device referenced above and we have determined the
device is substantially equivalent (for the indications for
use stated in the enclosure) to devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the
Medical Device Amendments, or to devices that have been
reclassified in accordance with the provisions of the Federal
Food, Drug, and Cosmetic Act (Act). You may, therefore,
market the device, subject to the general controls provisions
of the Act. The general controls provisions of the Act
include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and
prohibitions against misbranding and adulteration.

If your device is classified (see above) into either class II
(Special Controls) or class III (Premarket Approval), it may
be subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Regulationg, Title 21, Parts 800 to 895. A
substantially equivalent determination assumes compliance with
the Good Manufacturing Practice for Medical Devices: General
(GMP) regulation (21 CFR Part 820) and that, through periodic
GMP inspections, the Food and Drug Administration (FDA) will
verify such assumptions. Failure to comply with the GMP
regulation may result in regulatory action. In addition, FDA
may publish further announcements concerning your device in
the Federal Register. Please note: this response to your
premarket notification submission does not affect any
obligation you might have under sections 531 through 542 of
the Act for devices under the Electronic Product Radiation
Control provisions, or other Federal laws or regulations.
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Page 2 - Mr. Bard

This letter will allow you to begin marketing your device as
described in your 510 (k) premarket notification. The FDA
finding of substantial equivalence of your device to a legally
. marketed predicate device results in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for your device on our labeling
regulation (21 CFR Part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4692. Additionally, for questions on
the promotion and advertising of your device, please contact
the Office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21 CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
ite internet address "http://www.fda gov/cdrh/dsmamain.html".

Divisfon of Dental, Infection Control,
and General Hospital Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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FEB-02-939 18:31 FROM: ID: 19492862603 PAGE 4,6

510(k) Number (if known): __K984146
Device Name:  Paragon Infusion Kit
Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for

postoperative pain management. Additional routes of administration include percutaneous,
subcutaneous, intramuscular and epidural infusion.

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrence.gf CDRH, Office of Device Evaluation (ODE

(Division Sign-Off)
Division of Dental, Infection Control,
and General Hospital Devices

510(k) Number y oS e

Prescription Use -~ OR

Over-The-Counter Use
(Per 21 CFR 801.109)

(Optional Format 1-2-96)
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

FEB - 9 199

Robert J. Bard, Esqg., R.A.C. _

Vice President Regulatory and Legal Affairs
I-Flow Corporation

20202 Window Drive

Lake Forest, California 952630

Re: K984146
Trade Name: Paragon Infusion
Regulatory Class: 1II
Product Code: FPA
Dated: November 11, 1998
Received: November 19, 1598

Dear Mr. Bard:

We have reviewed your Section 510(k) notification of intent to
market the device referenced above and we have determined the
device is substantially equivalent (for the indications for
use stated in the enclosure) to devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the
Medical Device Amendments, or to devices that have been
reclassified in accordance with the provisions of the Federal
Food, Drug, and Cosmetic Act (Act). ~You may, therefore,
market the device, subject to the general controls provisions
of the Act. The general controls provisions of the Act
include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and
prohibitions against misbranding and adulteration.

If your device is classified (see above) into either class II
(Special Controls) or class III (Premarket Approval), it may
be subject to such additional controls. Existing major
regulations affecting your device can be found in the Code of
Federal Requlationg, Title 21, Parts 800 to 835. A
substantially equivalent determination assumes compliance with
the Good Manufacturing Practice for Medical Devices: General
(GMP) regulation (21 CFR Part 820) and that, through periodic
GMP inspections, the Food and Drug Administration (FDA) will
verify such assumptions. Failure to comply with the GMP
regulation may result in regulatory action. In addition, FDA
may publish further announcements concerning your device in
the Federal Register. Please note: this response to your
premarket notification submission does not affect any
obligation you might have under sections 531 through 542 of
the Act for devices under the Electronic Product Radiation
Control provisions, or other Federal laws or regulations.

j
S
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Page 2 - Mr. Bard

This letter will allow you to begin marketing your device as
described in your 510 (k) premarkétynotification. The FDA
finding of substantial equivalen¢e}of your device to a legally
. marketed predicate device results in a classification for your
device and thus, permits your device to proceed to the market.

If you desire specific advice for your device on our labeling
regulation (21 CFR part 801 and additionally 809.10 for in
vitro diagnostic devices), please contact the Office of
Compliance at (301) 594-4692. Additionally, for questions on
the promotion and advertising of your device, please contact
the Office of Compliance at (301) 594-4639. Also, please note
the regulation entitled, "Misbranding by reference to
premarket notification" (21 CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Assistance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at
its internet address vhttp://www.fda gov/cdrh/dsmamain.html“.

Divig¥on of Dental, Infection Control,
and General Hospital Devices
office of Device Evaluation
Center for Devices and
Radiclogical Health

Enclosure
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FEB-82-99 18:31 FROM: ID: 19492062603 PAGE 4/6

510(k) Number (if known): K984146
Device Name: __Paragon Infusion Kit

indications for Use:

1. The Paragon Infusion Kit is intended to proVide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management. Additional routes of administration include percutaneous,

subcutaneous, intramuscular and epidural infusion.

AR =1

{Thafde e

A

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrencezf CDRH, Offiz of Device Evaluation (ODE)

(Division Sign-Off)
Division of Dental, Infection Control,
and General Hospital Devices

510(0) Nomber L& LLEE
Prescription Use -~ OR Over-The-Counter Use
(Per 21 CFR 801.109)
_fb (Optional Format 1-2-96)
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L DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

l ;( A Food And Drug Administration
= Memorandy
v - ; m
m: Reviewer(s) - Name(s) (O E TRt

Howé
ject:  510(k) Number KC(%({ [ L{(V

{
The Record - It is my recommendation that the subject 510(k) Notification:

[IRefused to accept. _

E]Requircs additional information (other than refuse to accept). - -
(| Accepted for review .
s substantially equivalent to marketed devices. A
CINnoT substantially equivalent to marketed devices. - i

-

De Novo Classification Candidate? - - - - - Ovyes - Owo )
Cother (e.g., exempt by regulation, not a device, duplicate, etc.) -

Is this device subject to Postmarket Surveillance? Oves [4No

Is this device subject to the Tracking Regulation? Ovyes FNo

Was clinical data necessary to support the review of this 5 IO(k)? Oyes Cdo

T saprescription device? v AyEs O o

Wess this 510(K) reviewed by a Third Party? Oyes  ©Mwo
Special 510()? Clyes & No
Abbreviated 510(k)? OvyEes &'no

This 510(k) contains:

Truthful and Accurate Statement CIrequested FEaclosed
(required for originals received 3-14-95 and after)

A 510(k) summary OR [JA 510(k) statement
I The required certification and summary for class III devices .
d’l‘hc indication for use form (required for originals received 1-1-96 and after)
iterial of Biological Origin = [ YES Cno

The submitter requests under 21 CFR 807.95 (doosn’t apply for SEs): :
Confidéntiality [] Confidentiality for 90 days [ Continued Confidentiality exceeding 90 days

Predicate Product Code with class: -—--Additional Product Code(s) with panel (optionaly:~ -~ "+
_ 0 FRA .l | '
—— P = L 7! .. / . g

:?::xch Chich W}Z?) Z / 7/// i ' % f /d
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Page 1 of 510(k) review

MEMO TO THE RECORD
510(K) REVIEW

DATE: 2/1/99 OFFICE: HFZ-480
FROM: Hung Trinh DIVISION:DDIG/GHDB
DOCUMENT: K984863- K98419-4

COMPANY NAME: I-Flow Corp

DEVICE NAME: Paragon Infusion Kit

Contact point: Robert Bard, VC Regulatory and Legal Affairs
949-206-2700
949-206-2600 (fx)

NARRATIVE DEVICE DESCRIPTION

1. SUMMARY DESCRIPTION OF THE SUBMISSION UNDER REVIEW:
The firm intends to market a new intended use for the Paragon Infusion System
(K923875), originally identified as the SideKick 50 Plus and SideKick 100 Plus. The
subject device will be marketed as a ki, which includes labeling changes and additional

components.

2. INTENDED USE:
The device is intended to provide continuous infusion of a local anesthetic directly into

an intraoperative (soft tissue/body cavity) site for general surgery for postoperative pain
management. Additional routes of administration include percutaneous, subcutaneous,
intramuscular and epidural infusion.

3. DEVICE DESCRIPTION:

Life-supporting or life-sustaining: no

Implant (short-term or long-term): no

Is the device sterile? yes

If yes, is sterility information provided? yes

Gamma radiation (cobalt 60) or ETO gas. Gamma radiation validation methodology is
by ANSI/AAMI ST32-1191/EN 552; dosage from 25 to 35 kGy. ETO sterilization
complies with ANSI/AAMI/ISO 11 135-1994/EN550

Is the device for single use?  Single patient use

Is the device for prescription use? yes

If yes, is prescription labeling included? yes

Is the device for home use or portable? yes

Does the device contain drug or biological product as a component? no

Is this device a kit? no

Software-driven: no

Electrically Operated: no

Applicable standards to which conformance has been demonstrated (e.g., IEC,
ANSI, ASTM, etc.): no

Device(s) to which equivalence is claimed, manufacturer, and 510(k) number or
preamendment status:

I-Flow Paragon Infusion System (K923875)

= o ARP

F RE-EQ™
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Page 2 of 510(k) review

PainBuster Infusion Kit (K980558, K982946)
Home pump C-Series (K944692)
Sgarlato Pain Control Infusion Pump (PCIP) (K896422)

M. Submission provides comparative specifications yes
comparative in vitro data  no
performance data yes
animal testing no
clinical testing no

biocompatibility testing

no (same material as predicates)

N.  Provide a statement of how the device is either similar to and/or different from
other marketed devices, plus data (if necessary) to support the statement. Provide a
summary about the devices design, materials, physical properties and toxicology
profile if important.

The sponsor claims that device is the same as the I-Flow PainBuster Infusion Kit with the
exception of the Paragon Pump and administration set replacing the PainBuster Pump. The kit is
comprised of a Paragon pump and administration set (K923875) and various kit components
such as catheter, needle, syringe, Y adapter, dressing, tape, gauze and carry case.

Comparative specs:

Comparison Paragon Infusion | Paragon Infusion | PainBuster Sgarlato PCIP
Element Kit System Infusion kit
Bolus Volume 0.5ml; +10% @ | N/a 0.5 ml 0-1.0 ml
95% confidence
interval
Bolus Lockout 6 or 15 min; N/a 6, 15, 60 min 15, 30,, 60, 120
time +15% @ 95% min
confidence
interval
Flow rates 0.5 to 10 ml/hr; 0.5 - 200 ml/hr 0.5 to 10 ml/hr 0.5 — 500 ml/hr
+10% @ 95%
confidence
interval
Fill Volume 100 ml 100 ml 50 to 270 ml 50 to 100 ml
Pressure source | Mechanical Mechanical Strain energy of | Mechanical
spring energy of | spring energy of | elastomeric Spring
the pump the pump membranes
Fluid Reservoir | PVC drug bag PVC drug bag Thermoplastic Polypropylene
(Krayton) Plastic syringe
Elastomeric
: membrane
Catheter Nylon, N/a Nylon, polyamide
polyamide FEP polyamide FEP
polymer, silicon, polymer,
Polyurethane or Polyurethane or
teflon teflon
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Page 3 of 510(k) review

Needle Stainless steel N/a Stainless steel Stainless steel
— Syringe Polypropylene, N/a Polypropylene,
(optional) synthetic rubber, synthetic rubber,
medical silicone medical silicone
Y Adapter PVC, N/a PVC,
(optional) Surgimedics or Surgimedics or
ABS, Qosina ABS Qosina

A more detailed comparison is available on page 18 of 19.

O. Does the submission include a summary of safety and effectiveness information
upon which an equivalence determination is based? yes

P. RECOMMENDATION:

1 believe that this device is equivalent to: 30 FPA

Classification should be based on:

880.5440 Intravascular (IV) administration set

Class: 11

If the device is substantially equivalent to a class III device, does the submission
include: (1) certification that a reasonable search of all information known, or
otherwise available, about the generic type of device has been performed and (2) a

e

information, upon which they have based the description? n/a

FOI - Page 23 of 245
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with the type of device and a citation to the literature, or other sources of
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e, .

"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K984146

Reviewer: Hung Trinh

Division/Branch: DDIGD/GHDB

Device Name: Paragon Infusion Kit

Product To Which Compared (510(K) Number If Known):

YES NO
1. Is Product A Device If NO = Stop
2. Is Device Subject To 510(k)? If NO = Stop
3. Same Indication Statement? IfYES=Go To 5
4. Do Differences Alter The Effect Or Raise New Issues of If YES = Stop NE
Safety Or Effectiveness?
5. Same Technological Characteristics? IfYES=Go To 7
6. Could The New Characteristics Affect  Safety Or If YES = Go To 8
Effectiveness?
~ 7. Descriptive Characteristics Precise ~ Enough? IfNO =Go To 10
If YES = Stop SE
8. New Types Of Safety Or Effectiveness  Questions? If YES = Stop NE
9. Accepted Scientific Methods Exist? If NO = Stop NE
10. Performance Data Available? If NO = Request
Data
11. Data Demonstrate Equivalence? Final Decision:
SE

Note: In addition to completing the form on the LAN, "yes" responses to questions 4, 6, 8, and 11, and

\\\\\
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FEB-082-99 18:30 FROM: ID: 194928626403 PAGE

20202 Windrow Dr
Lake Farest, CA 92630 -
Tel: 949.206.2670 I-Flow Corporation
Fax: 949.206.2603

Fax

To: Hung Trinh From: RobertJBard, Esq.
Fax: 301.480.3002 Pages: &

Phone: 301.594.1287 x 130 Date: (02/02/99

Re:  K9B4063, K984146, K9B4638 cC:

X Urgent [l For Review [JPlease Comment [l Please Reply [ Please Recycle

® Comments: The documents accompanying this facsimila transmission contains information which may ba legally privileged and confidertial.
The Informatlon is iended only for the use of the recipient named bslow. i you have raceived this facsimile in effor, please immediately natify us by
talephone to amangs for retumn of the original documents to us. Any disclosure, copying, dislibution or the taking of any action in reliance on the
contents of this faxsd Informatian is stricty prohibited.

FOI - Page 25 of 245

176



FEB-92-99 18:31 FROM: ID: 194892062603 PAGE 2/6

20202 Windrow Drive

Lake Forest, CA 92630

(B0O0) 448-3569 (949) 206-2700
Fax (949) 206-2600

-FLOW
CORPORATION

e

February 2, 1999

VIA FACSIMILE

Hung Trinh

Food and Drug Administration

Center for Devices and Radiological Health
Office Device Evaluation

9200 Corporate Blvd.

Rockville, Maryland 20850

Re: K984063
K984146
K984638

Dear Mr. Trinh:

s

Pursuant to our conversation of February 2, 1999, I have made the following changes to
the above referenced premarket notifications.

K984063 The Indications for Use description has been changed to a single
statement. Lines 3, 4 and 5 have been deleted and Line 2 has been incorporated into Line

1.

No other changes have been made to premarket notification K984063.

K984146 A supplemental submission was made on January 13, 1999 to include
synovial infusions as an additional indication for use. The basis of this supplemental
submission was the finding of a predicate device (the McKinley Outbound K982256) that
inchuded| ' ” (Y )@ as an indication for use.

I-Flow has agreed to remove the January 13 revision from our submission based on your

statement that the McKinley will not be allowed to have an indication for use that
includes (4 (b)(4) Based on your statement, I-Flow believes the Office

of Device Evaluation will require McKinley to modify their Indications for Use
Statement and that the posting on the FDA 5 10(k) webpage will be changed.

— /
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FEB-@2-399 18:31 FROM: ID: 19492062603 PAGE 3/6

The Indications for Use description has been changed to a single statement including
both Lines 1 and 2.

K984638 The Indications for Use description has been changed to a single
statement including both Lines 1 and 2.

No other changes have been made to premarket notification K984638.

If you have any additional issues specific to the above identified premarket notifications,
either to the information provided or in general, I can be reached at 949.206.2670 or

800.206.2700.

Sigcerely,

e 6
Robert J. Bi&Esq., RAC.
Vice President, Regulatory and Legal Affairs

S
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FEB-©02-99 18:31 FROM: ID: 19492062603

510(k) Number (if known): __K984146
Device Name: __Paragon Infusion Kit
Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic

directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management. Additional routes of administration include percutaneous,

subcutaneous, intramuscular and epidural infusion.

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use OR Over-The-Counter Use

(Per 21 CFR 801.108)

(Optional Format 1-2-96)

3
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— Internal Administrative Form

YES

NO

Did the firm request expedited review? S
v

e

v

v

Did we grant expedited review?

Have you verified that the Document is labeled Class Il for GMP

purposes?

If, not, has POS been notified? ]

Is the product a device? v

Is the device exempt from 510(k) by regulation or policy? |

Is the device subject to review by CDRH? ’ |- |

Are you aware that this device has been the subject of a previous NSE o

decision? '

9. Ifyes, does this hew 510(k) address the NSE issue(s), (e.g., v

performance data)? N

10.Are you aware of the submitier being the siibject of an integrity v

v
v

LIN =

PN ol

investigation? .

11.1f, yes, consult the ODE Integrity Officer.

12.Has the ODE Integrity Officer given permission to proceed with the
review? (Blue Book Memo #191-2 and Federal Register 90N0332,
September 10, 1991.
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Screening Checklist
For all Premarket Notification 510(k) Submissions -

‘ ’ - ) 7
— Device Name: {‘)W?(m\.a M/\&u\) Kq%q, |
Submitter (Company): T me/ Cu;QOAp

A U

Items which should be included
(circle missing & needed information)

~rPr-0mMmoov

v IF ITEM

OM~d>—-—<maoom>

YES [ NO | YES | NO
1. Cover Letter clearly identifies Submission as: '
a) “Special 510(k): Device Modification"

b) “Abbreviated 510(k)"

c) Traditional 510(k) 24

GoYO#
345

- "SPECIALS" - ONLY FOR MODIFICATIONS TO MANUFACTURER'S OWN CLASS It 14 OR RESERVED CLASS [ DEVICE
a) Name & 510(k) number of legally marketed
(unmodified) predicate device
b) STATEMENT-- INTENDED USE AND INDICATIONS FOR"
USE OF MODIFIED DEVICE AS DESCRIBED IN ITS
LABELING HAVE NOT CHANGED* -
C) STATEMENT - FUNDAMENTAL SCIENTIFIC
4 TECHNQLOGY OF THE MODIFIED DEVICE HAS NOT
R CHANGED*
d) Design Control Activities Summary
i) ldentification o7 Risk Analysis method(s) used to
assess the impact of the modification on the
device and its components, and the results of the
analysis IS
i) Based on the Risk Analysis, an identification of :
- the verification and/or validation activities
required, including-methods or tests used-and "~ -
acceptance criteria to be applied
iif) A declaration of conformity with design controls. -

The declaration of conformity should include:

1) "A statement signed by the individual
responsible, that, as required by the risk
analysis, all verification and validation
activities were performed by the designated
individual(s) and the results demonstrated
that the predetermined acceptance criteria
were met

2) A statement signed by the individual
responsible, that manufacturing facility is in
conformance with design control procedure

N requirements as specified in 21 CFR 820.30
and the records are available for rexiess.

(5

DCRD foem 102 {rev. 04/13/98 4:19 PM) Page (
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2 3 9 CONTINUE TO SECTION 4 € € <

v IF ITEM
—’ is
e EVIATE
SPECIALS ABBR 0 TRADITIONAL NEEDED
AND (S
YES | NC | YES | NO | YES | NO MISSING

3. ABBREVIATED 510(K): SPECIAL CONTROLS/CONFORMANGE TO RECOGNIZED STANDARDS
a) For a submission, which relies on a guidance g
document and/or special control(s), a summary
report that describes how the guidance andfor
special control(s) was used to address the risks
associated with the particular device type

b) If a manufacturer elects to use an alternate approach
to address a particular risk, sufficient detail should be
provided to justify that approach.

c) For a submission, which relies on a recognized
standard, a declaration of conformity to the standard.

The declaration should include the following:
i) An identification of the applicable recognized
consensus standards that were met

ii) A specification, for each consensus standard,
that-all requirements were met; exceptfor -~
inapplicable requirements or deviations noted
below -

i) An identification, for each cqnsensus standard, of
any way(s) in which the standard may have been
adapted for application to the device under
review, e.g., an identification of an alternative
series of tests that were performed

iv) An identification, for each consensus standard, of
any requirements that were not applicable to the
device

v) A specification of any deviations from each -
applicable standard that were applied

vi) A specification of the differences that may exist, if
any, between the tested device and the device to
be marketed and a justification of the test results
in these areas of difference

vii) Name/address of test laboratory/certification
body involved in-determining-the .conformance-ef =f=~r=r == - -
the device with applicable consensus standards
and a reference to any accreditations for those

organizations
d) Datafinformation to address issues not covered by
guidance documents, special controls, and/or
recognized standards

L

2> 2> > CONTINUE TO SECTION 4 < < <« /(O
M .

Page2

DCRO form 102 (rev. 04/(3/984:19 rmM)

FOI - Page 31 of 245

[y



v IFITEM {5
NEEDEQD

4. GENERAL INFORMATION: REQUIRED IN ALL 510(K) SUBMISSIONS

SPECIALS. | ABBREVIATED

TRADITIONAL |

ANDIS .}

YES | NO [ YES [ NO

trade name, classification name, establishment registration
number, address of manufacturer. device class
OR a statement that the device is not yet classified

a)

b)
coordinator

identification of legally marketed equivalent device NA

d) compliance with Section 514 - performance standards NA

e) address of manufacturer . b ",

f)  Truthful and Accurate Statement

g) Indications for Use enclosure

h) SMDA Summary or Statement (FOR ALL DEVICE CLASSES)

i) _Class Il Certification & Summary (FOR ALL CLASS Ilf DEVICES)
j)  Description of device (or-modification) including diagrams,
engineering drawings, photographs, service manuals

K) Proposed Labeling;

i ackage labeling (user info)

i)y _statement of intended use : :

i) _advertisements or romotional materials
i) __MRI compatibili if claimed)

m) Comparison Information (similarities and differences) to named
legally marketed equivalent device (table preferred) should
include:

i) labeling
i) __intended use
iil)__physical characteristics -

<)

YES | NO

FDA - may be a classification request; see

MISSING

Iv) _anatomical sites of use

V) ___performance {bench, animal, dfinical) testing

vi) _ safety characteristics
n) If kit kit certification - h
5. Additional Considerations: (may be covered by Design Controls)

NA.
NA

a) Biocompatibility data for all patient-contacting materials,
OR certification of identical material/formulation:

i) __component material //

atient-contacting materia _
tibility of final sterilized product

b) Sterilization and expiration dating information:™ "

sterilization method
i) _SAL

N

ity _packaging

iv) specify pyrogen free . . . ;
v)__ETO residues Vi

¥

vi) radiation dose

¢) Software valida ion & verification:
i) _hazard analysis ——- — -
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiological Health

Office of Device Evaluation
Document Mail Center (HFZ—401)
9200 Corporate Blvd.

November 19, 1998 Rockville, Maryland 20850
I-FLOW CORP. 510(k) Number: K984146

20202 WINDROW DR. Received: 19-NOV-1998

LAKE FOREST, CA 92630 Product: PARAGON INFUSION

ATTN: ROBERT J. BARD

The Center for Devices and Radiological Health (CDRH), Office of Device
Evaluation (ODE), has received the Premarket Notification you submitted in
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act
(Act) for the above referenced product. We have assigned your submission a
unique 510(k) number that is cited above. Please refer prominently to this
510(k) number in any future correspondence that relates to this submission.

We will notify you when the processing of your premarket notification has been
completed or if any additional information is required. YOU MAY NOT PLACE
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA

ALLOWING YOU TO DO SO.

On January 1, 1996, FDA began requiring that all 510(k) submitters provide on
a separate page and clearly marked "Indication For Use" the indication for use
of their device. If you have not included this information on a separate page
in your submission, please complete the attached and amend your 510(k) as soon
as possible. Also if you have not included your 510(k) Summary or 510(k)
Statement, or your Truthful and Accurate Statement, please do so as soon as
possible. There may be other regulations or requirements affecting your device
such as Postmarket Surveillance (Section 522(a)(l) of the Act) and the Device
Tracking regulation (21 CFR Part 821). Please contact the Division of Small
Manufacturers Assistance (DSMA) at the telephone or web site below for more

information.

Please remember that all correspondence concerning your submission MUST be
sent to the Document Mail Center (HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the Document Mail Center will
not be considered as part of your official premarket notification submission.
Because of equipment and personnel limitations, we cannot accept telefaxed
material as part of your official premarket notification submission, unless
specifically requested of you by an FDA official. Any telefaxed material
must be followed by a hard copy to the Document Mail Center (HFZ-401).

You should be familiar with the manual entitled, "Premarket Notification

510(k) Regulatory Requirements for Medical Devices" available from DSMA.

If you have other procedural or policy questions, or want information on

how to check on the status of your submission (after 90 days from the

receipt date), please contact DSMA at (301) 443-6597 or its toll-free

number (800) 638-2041, or at their Internet address http://www.fda.gov/cdrh/dsmamain.html
or me at (301) 594-1190.

Sincerely yours,

Marjorie Shulman
Consumer Safety Officer (X{
Premarket Notification Staff

Office of Device Evaluation

Center for Devices and Radiological Health
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Date of Submission:

SeetiomA: o
X 51000 {J PMA Supplement - Reguiar
[0 510(k) Addl information [0 IDE Amendment O PMA Amendment {0 PMA Supplement - Special
(0 IDE Suppiement 0 PMA Report 0 PMA Suppiement - 30 day
J IDE Report 0 PMA Supplement - Panel Track
‘SectionBY” ' Réasonfor Stilimission — 510(k)s:Oiily - '
[ New device xAddiﬁoml or expanded O3 Change in technology, design, materials,
indications or manufacturing process
[ Other reason (specify):
Seetion B2 7 Réason-for Submission~—PMAs Only:
[J New device O Change in design, component, [ Location change:
I Withdrawai or specification: O Manuiacturer
O Additional or expanded indications O Software O Sterilizer
[0 Licensing agreement O Color Additive O Packager
O Other (specify below) [J Distributor
[ Labeling change:
0 Indications (3 Process change: O Report submission:
O Instructions I Manufacturer I Annual or periodic
O3 Performance Characteristics 1 Sterilizer
[ Sheif life O Packager
O Trade name
[ Other (specify below)
{d Request for applicant hold
O Change in ownership [ Request for removal of applicant hold
[ Change in correspondent 0 Request for extension
. I Request to remove or add manufacturing site /<
[ Other reason (specify): e
Section B3 - Réason for Submission — IDEs Only
I New device [ Change in: [ Response to FDA letter concerning:
00 Addition of institution O Correspondent O Conditionai approvai
[0 Expansion / extension of study O Design O Deemed approved
[ IRB certification (3 Informed consent [ Deficient finai report
0 Request hearing [J Manufacturer [ Deficient progress report
O Request waiver 0 Manufacturing O Deficient investigator report
0 Termination of study O3 Protocol — feasibility O Disapproval
[ Withdrawai of application O Protocoi- other 0 Request extension of
[0 Unanticipated adverse effect O Sponsor time to respond to FDA
{J Request meeting
[ Emergency use: {3 Report submission: J IOL submissions oniy:
0 Notification of O Current investigator {J Change in IOL style
emergency use O Annuai progress O Request for protocol waiver
[ Additionai information [ Site waiver limit reached
O O Finsi \/\0
O Other reason (specify): /\
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‘ FDA Document Number: “

Section C’ Product Classification
R Product code: 80 FRN C.F.R. Section: 880.5725 Device class:
O Class I % Class
O Class III [0 Unclassified

Classification panel: General Hospital and Personal Use Device

‘Section D . Iiformation on 510(k) Submissions:
Product codes of devices to which substantial equivaience is claimed: Summary of, or statement concerning,
. 80 F 2 80 3 4 safety and effectiveness data:
RN MEB N 510(k) summary attached
5 6 7 8 O 510(k) statement
Information on devices to which substantial equivalence is claimed:
510(k) Number Trade or proprietary or model name Manufacturer
1 K923875 1 paragon Infusion System ! 1-Flow Corp.
2 Eggggzg Sk PainBuster Infusion Kit ? I-Flow Corp.
3 K896422 3 Pain Control Infusion Pump (PCIP) 3 sgarlato Laboratories, Ing.
4 K944692 4 Homepump C-Series 4 I-Flow Corp.
5 5 5
6 8 8
Section E° Pioduct Information — Applicable to All Applications
g Common or usual name or classification name:

Pump, Infusion

Trade or proprietarv or model name Model number
1 Paragon Infusion Kit 1
2 2
3 3
4 4
5 s
6 6
FDA document numbers of all prior related submissions (regardless of outcome):
1 2 3 4 s 6
&
7 8 9 10 11 12
Data inciuded in submission: O Laboratory testing O Animal trials 00 Human triais
Indications (from labeling):

The Paragon Infusion Kit is intended to provide continuous infusion of
a local anesthetic directly into an intraoperative site for general
surgery for postoperative pain management.
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- ¥ Originai FDA establishment registration number: | J{ Manufacturer O Contract sterilizer
O0Add  CODelete | | (b)) 0] Contract manufacturer ___[1 Repackager / reiabeler
Compazy / OnmAME 1 Flow Corporation
Division name (if applicable): Phone number (include area code):

( 949 )206-2700 ext. 2670
" Street address: FAX number (include area code):
20202 Windrow Drive ( 949 )206-2603
City: | .re Forest State / Province: CA Country: U.S.A. ZIP / Postal Code:
92630
Contact name: Robert J. Bard, Esq., R.A.C.
Contact title:
Vice President of Regulatory and Legal Affairs
O Original FDA establishment registration number: | 0O Manufacturer 0O Contract sterilizer
O Add O Delete O Contract manufacturer O Repackager / relabeler
Company / Institution name:
Division name (if applicable): Phone number (include area code):
( )
’ Street address: FAX number (include area code):
( )
City: State / Province: Country: ZIP / Postai Code:
Contact name:
Contact title:
0 Original FDA establishment registration number: | [J Manufacturer O Contract sterilizer
0 Add O Delete {3 Contract manufacturer O Repackager / relabeler
Company / Institution name:
Division name (if applicable): Phone number (inciude area code):
( )
Street address: FAX number (include area code):
( )
City: State / Province: Country: ZIP / Postal Code:
Contact name:
Contact title:

Janusry 19, 1998
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| FDA Document Number
‘SeetionG: . ApplicantorSponsor:-
— Company / Institution name: ) FDA establishment registration number:
I-Flow Corporation (b)(lg)‘(ﬁ)
Division name (if applicable): Phone number (include srea code):
( 949 ) 206-2700 ext. 2670
Street address: FAX number (inciude area code):
20202 Windrow Drive ( 949 ) 206-2603

ity: ince: : ZIP / Posta :

City: Lake Forest State / Province: CA Country: U.S.A. / 1 Code:
92630
f
Name: Robert J. Bard Esq., R.A.C.
Title: Vice President of Regulatory and Legal Affairs
Section H™ Submission correspondent (if different from:above): |
Company / Institution name:
Division name (if applicable): ©hone number (include area code):
( )
Street address: FAX number (inciude area code):
— ( )

City: State / Province: Country: ZIP / Postal Code:
Contact name:
Contact title:

- | 72
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20202 Windrow Drive
Lake Forest, CA 82630
(800) 443-3569 (949) 206-2700

-FLOW
CORPORATION Fax (949) 206-2600

Premarket Notification - 510(k)

Via Federal Express

November 11, 1998

Food and Drug Administration &r .

Center for Devices and Radiological Heaith &3 tj

Office of Device Evaluation =

Document Mail Center HFZ - 401 T §
23]

9200 Corporate Blvd.
vy [y N

ooty
e
<

1
¥

Rockville, Maryland 20850

Reviewing Staff:
In accordance with §510(k) of the Federal Food, Drug, and Cosmetic Act and in conformance with
Title 21 CFR §807.81, |-Flow Corporation is submitting this premarket notification for the Paragon

Infusion Kit prior to the introduction into interstate commerce for commercial distribution.

The Paragon Infusion Kit is substantially equivalent to the existing I-Flow Paragon Infusion System

(K923875), the I-Flow PainBuster Infusion Kit (K980558, K982946), the Sgarlato Pain Control
Infusion Pump (PCIP) (K896422) and the |-Flow Homepump C-Series (K944692).
All questions and/or comments concerning this document should be made to:

~ Robert J. Bard, Esqg., R.A.C.
Vice President Regulatory and Legal Affairs

I-Flow Corporation
20202 Windrow Drive
Lake Forest, CA 92630

Telephone: 949.206.2700

Fax: 949.206.2600

Sincerely,

)

Robert J. Bard, Esq., R.A.C.
Vice President Regulatory and Legal Affairs
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20202 Windrow Drive

@@UJ)® Lake Forest. CA 92630

I-ELOW (800) 448-3569 (949) 206-2700
CORPORATION Fax {949) 206-2600

PREMARKET NOTIFICATION
TRUTHFUL AND ACCURATE STATEMENT
(As required by 21 CFR 807.87(j))

| certify that, in my capacity as the Vice President of Regulatory and Legal Affairs of |-Flow
Corporation, | believe to the best of my knowledge, that all data and information submitted in the

premarket notification for the Paragon Infusion Kit are truthful and accurate and that no material

i O Q.

ﬁnature

fact has been omitted.

Robert J Bard, Vice President of Regulatory and Legal Affairs

Name Title

|-Flow Corporation
Company Dated

Premarket Notification - 510(k) Number
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20202 Windrow Drive

Lake Forest. CA 82630

1800 443-3569 (949) 206-2700
Fax (849) 206-2600

-FLOW
CORPORATION

510(k) Number (if known):
Device Name: _ Paragon Infusion Kit

Indications for Use:

1. The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for

postoperative pain management.
2. Additional routes of administration include percutaneous, subcutaneous, intramuscular

and epidural infusion.

R—

(PLEASE DO NOT WRITE BELOW THIS LINE - CONTINUED ON ANOTHER PAGE IF NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

- 2<
Prescription Use OR Over-The-Counter Use

(Per 21 CFR 801.109)

(Optional Format 1-2-96)

Page iii
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Premarket Notification — 510(k)
Paragon Infusion Kit
Page 1 of 19

1.0 GENERAL INFORMATION

1.1 Purpose of Submission

- 111  This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new intended use
for the Paragon Infusion System (K923875), originally identified as the
SideKick 50 Plus and SideKick 100 Plus. The Paragon will be marketed as a
kit, the Paragon Infusion Kit, including labeling changes and additional
components.

1.1.2  Trade Name: Paragon Infusion Kit

1.1.3 Common Name: Infusion Pump Kit

1.1.4  Classification Name: Pump, Infusion

1.1.5 Classification Panel: General Hospital and Personal Use Device

1.2 Statement of Equivalence
1.2.1  The Paragon Infusion Kit includes components that are legally marketed
(either pre-amendment devices or devices that have been granted permission
to market via premarket notification regulation).

1.2.2  The Paragon pump and administration set are the same as used in K923875.

1.2.3  The Paragon Kit is substantially equivalent to the I-Flow Paragon Infusion
System (K923875), the |-Flow PainBuster Infusion Kit (K980558, K982946),
the Sgarlato Pain Control Infusion Pump (PCIP) (K896422) and the I-Flow
Homepump C-Series (K944692).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS
2.1 Description of the Paragon Infusion Kit
211  The Paragon Infusion Kit is identical to the I-Flow PainBuster Infusion Kit with
the exception of the Paragon pump and administration set replacing the
PainBuster pump.
2.1.2  The kit is comprised of a Paragon pump and administration set (K923875)

and various kit components such as catheter, needle, syringe, Y adapter,
dressing, tape, gauze and carry case.

2.1.21 The PainBuster kit contains all the above components except for

an elastomeric pump with integrated administration set instead of
the Paragon pump and administration set.

2.1.3  The Paragon administration set is intended to attach to the kit catheter at the
distal end of the set to provide continuous infusion of a local anesthetic
directly into the intraoperative site for general surgery for postoperative pain
management.

2.1.4 The Paragon administration set is a disposable device intended for single > 7
patient use. The Paragon pump is reusable.

2.1.5  The Paragon is suitable for use as an ambulatory device and is intended for
e use in the hospital, home environment or alternative care sites.

2.1.6  See Appendix A for drawings and Appendix B and C for labeling of the
Paragon Infusion Kit.
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Premarket Notification — 510(k)
Paragon Infusion Kit
Page 2 of 19

Description of Paragon Pump

221 The Paragon pump consists of two cylindrical shells. The top half of the
pump has internal threads which mate to the external threads of the bottom
half of the pump.

2.2.2 The top incorporates a pressure plate which applies a load to the pliable drug
bag. The load is applied to the drug bag by way of two opposing springs
which act upon a scissors mechanism. The spring/scissors mechanism
creates a near constant pressure in the drug bag.

2.2.3  The bottom half of the pump is slotted to allow for positioning of the
administration set.

224  When the top and bottom halves of the pump are fully threaded together, the
pressure plate contacts the drug bag and acts as the pressurizing element.

2.2.5 This premarket notification proposes no changes to the Paragon pump.

Description of Paragon Administration Set

2.3.1  The Paragon administration set consists of a PVC drug bag attached to the
administration line.

2.3.2 Each administration set consists of fixed diameter flow control tubing or glass
orifice.
2.3.3  The flow control tubing or glass orifice is cut to a specific length L. When the

PVC drug bag is pressured by the Paragon pump, the delivery times are
defined by the inside diameter of the flow control orifice.

2.3.3.1 The delivery time characteristic is derived from the flow rate of the
device which is in turn approximated by Poiseulle’s equation:

ApnD*
128 1L

2332 Where QO is the flow rate, p is the pressure drop across the orifice,
D is the inside diameter of the flow controlling orifice, u is the
dynamic viscosity of the fluid and L is the length of the orifice.
The equation provides an approximation of the actual delivery
time.

0=

Product Configuration

See Appendix A for drawings and Appendix B and C for labeling.
241 The Paragon pump:
2411 PG100000P: 100 mi volume

2.4.2 The Paragon administration sets:

2421 PG100005: 100 ml volume, 0.5 mi/hr flow rate

2422 PG100010: 100 ml volume, 1.0 mi/hr flow rate

2423 PG100020: 100 ml volume, 2.0 ml/hr flow rate

2424 PG100040: 100 ml volume, 4.0 ml/hr flow rate %/
2425 PG100100: 100 ml volume, 10.0 mi/hr flow rate



2426

Premarket Notification — 510(k)
Paragon Infusion Kit
Page 3 of 19

PG100020Y: 100 mi volume, 2.0 ml/hr flow rate, dual orifice, duai
catheter with Y adapter

24261 The dual orifice set consists of a standard Paragon
set with dual orifice downstream from the Y adapter.
Each orifice allows 2 mi/hr flow rate.

2.4.3 Each model consists of a kit with the following components:

2431

2432
2433

2434

2.4.3.5

2436
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Paragon pump (optional).

24311 The reusable Paragon pump may be packaged and
sold separately from the disposable kit components.

Paragon administration set.

Catheter:

2.4.3.3.1 18 to 22 G catheter, 11 to 40 in. length, polyamide,
nylon, FEP (fluorinated ethylene propylene) polymer,
silicone, polyurethane or Teflon.

2.4.3.3.2 A catheter connector is included to connect the
catheter to the distal luer of the administration set.

24333 The B. Braun Perifix® Epidural Catheter Set is an
example of the type of catheter that may be used
with the Paragon Infusion Kit.

2.4.3.3.31 Product code: EC20-0.
243332 510(k) number: K813186.

Needle:
24341 14 to 18 G, 1 Y2 to 3 Y4 in. length, stainless steel.

24342 The needle may be a catheter over needle as in the
Angiocath™ example below.

24343 The Angiocath catheter introducer needle is an
example of the type of catheter introducer needle
that may be used with the Paragon Infusion Kit.

243431 Product code: 382258.
Syringe (optional):
2.4.3.51 60 cc plastic, luer lock syringe.

24352 The syringe is used to fill the Paragon drug bag with
medication.

24353 The B-D 60 cc syringe is an example of the type of
syringe that may be included in the Paragon Kit.

2.43.5.31 Product Code: 309663.
Dressing (optional):
2.4.3.6.1 The dressing is used to hold the catheter and/or flow

restrictor in place. )O[
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Premarket Notification — 510(k)
Paragon Infusion Kit
Page 4 of 19

2436.2 The OpSite™ is an example of the type of dressing
that may be used in the Paragon Kit.

— ‘ 243621 Product Code: 4973.

2.4.3.7 Carry Case (optional):

24.3.71 The carry case is used to hold the Paragon pump
while delivering medication.

24.3.7.1.1 I-Flow part numbers 1400749,
1400752 or 1400758.
24.3.8 Antiseptic Skin Swabs (optional):

2.4.3.8.1 The antiseptic skin swabs are used to prep the skin
area of the patient prior to inserting the catheter.

2.4.3.8.2 The Alcohol Prep Pads or lodophor PVP Scrub
Swabsticks manufactured by| " (%) @)@
are examples of the type of antiseptic skin swabs
that may be used in the Paragon Kit.

2.4.3.8.2.1 Model number: CL0110.
243822 Model number: CL1244.

2439 Tape (optional):

2.4.3.91 The tape may be used to the secure catheter, flow
control tubing or gauze.

24392 The Transpore™ Surgical Tape manufactured by ()04)
is an example of the type of tape that may be used
in the Paragon Kit.

243921 Model number: 3M1527-1.

2.4.3.10 Gauze (optional):

2.4.3.10.1 The gauze may be used to secure the catheter or
flow control tubing.

243.10.2 The Kling® Conforming Gauze manufactured by
O o is an example of the type of
gauze which may be used in the Paragon Kit.

2.4.3.10.21 Model number: JJ6923.

2.4.3.11 Y Adapter (optional)

2.4.3.11.1 The Y adapter is used for an additional catheter for a
large wound or mulitiple wound sites.

2.4.3.11.2 The Flexible Y Fitting by Qosina is an example of
the type of Y Adapter that may be used in the
Paragon Kit.

D 2.4.3.11.21 Model number: 81120 (see I-Flow
- part number 5000755 for assembly).

2
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Premarket Notification — 510(k)
Paragon Infusion Kit
Page 5 of 19

2.5 Components and Materials

) The pump and administration sets used in the Paragon Infusion Kit are currently
- available models of the Paragon Infusion System (K923875). No changes will be

made to the Paragon pump or administration sets.

All kit components other than the pump and administration set are identical to those
used in the PainBuster infusion system submitted under K980558, K982946.

The Paragon administration set is a disposable device intended for single patient use.
The Paragon pump is reusable.
2.51 Non-fluid path components

2511 Fill Valve Luer Cap:
2512  Distal Luer Cap:|'” (* (b)(@)
2.51.3  Pinch Clamp] "% @®)@)

2514 Dressing/Tape/Gauze/Skin Preps.
2.5.15 Carry Case: Nylon.

2.5.2  Fluid path components

2521  Filter (optional): Manufactured by '"®@ | The filter is(5))
(b) (4) —

(b) (4) b))

(b)(4)

— 2522 Filter (optional):
25221 |

(b)(4)

25222 |04

(b)(4)

2.52.3  Distal Male Luer Adapter: | ?) (%) (b))

2524  Tubing (Make-up): [V (% ®)e)

2525  Tubing (Flow Control): |'” (¥ (b)(4)

2526  Glass Orifice (optional); |» % (b))
2.5.2.6.1 () (4 (b)(4)

2527 DrugBag:| 'Y @
2.5.2.8 Fill Valve

e 2.5.2.8.1 Housing:| (? (%) (b)(@)
25282  Disk|” " ()4) S\
25283  Luer: 2% (b))
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Premarket Notification — 510(k)
Paragon Infusion Kit

Page 6 of 19
2529 Cbatheter:_ (o) (4 (b)(4)
(b) (4) )@
— 25210 Needie:|"” " o
2.5.2.11  Syringe: 21 (b)(4)
25212 Y Adapter; \” (Y (b)(4)
25213 Solvent Bonding: |\ " o))
2.6  Pumping Mechanism
26.1 The Paragon pumping mechanism is identical to the original Paragon pump
submitted under K923875.
26.2 The pressure that pumps the fluid comes from the mechanical spring energy
applying force to the drug bag.
2.7 Administration Sets and Drug Reservoir
2.7.1 The administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will
be made to the Paragon administration sets. v
2.7.2 The Paragon administration set consists of a PVC drug bag attached to the
administration line.
2.8  Power Requirements

The Paragon pump is a mechanical pump that utilizes spring energy for
power. No additional external power source is required.

2.8.1

3.0 OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS
3.1 Standard Operating Conditions:
Priming/Residual Volume: <5 ml
Operating Temperature: 31°C skin temperature (90°F)
Test Solution: 0.9% NaCl
Operating Pressure: 6.0 psi pressure source
Head Height: 0"
Accuracy: +10% at 95% confidence interval
32 Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the £10% accuracy claim.
100mix 0.5 | 100mix1 100 mix 2 100mix4 | 100mix 10
mi/hr mi/hr mi/hr mi/hr mi/hr
Average Flow Rate (ml/hr) 0.53 0.99 1.99 4.14 10.30
Std. Dev. 0.01 0.03 0.07 0.10 0.38
N 5 5 5 5 10

100 ml x 0.5 mi/hr: A five (5) piece sample produced an average flow rate of 0.53
mi/hr. The resulting average is well within its +10% accuracy claim. The fastest
infusion had an average flow rate of 0.54 mi‘hr and the slowest infusion had an

average flow rate of 0.51 mi/hr.
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Paragon Infusion Kit
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100 ml x 1.0 mi/hr: A five (5) piece sample produced an average flow rate of 0.99
ml/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 1.04 ml/hr and the slowest infusion had an average flow

- rate of 0.96 mi/hr.
100 mi x 2.0 mi/hr: A five (5) piece sample produced an average flow rate of 1.99

ml/hr. The resulting average is within its +10% accuracy claim. The fastest infusion
had an average flow rate of 2.05 mi/hr and the slowest infusion had an average flow

rate of 1.90 ml/hr.

100 ml x 4.0 mi/hr: A five (5) piece sample produced an average flow rate of 4.14
mi/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 4.24 mi/hr and the slowest infusion had anaverage flow

rate of 3.99 ml/hr.

100 mi x 10.0 mi/hr: A ten (10) piece sample produced an average flow rate of 10.30
ml/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 10.80 ml/hr and the slowest infusion had an average flow

rate of 9.65 mi/hr.
Graphical representation of the data can be found in Charts #1 through #5.

Back Pressure (Head Height) Comparison: Approximately 0.57 psi pressure
difference results per 16” head height. Thus, a 10% flow rate change may occur for
each 16” head height difference from nominal assuming a 6 psi pressure source.

3.3 Drug Delivery Comparison: Local anesthetics have densities similar to normal saline
(e.g. 1.002 to 1.005 for Ropivacaine HCI vs. 1.0045 for normal saline) and should not
affect flow rate. Product labeling includes a statement as to delivery times and the
possible deviation from nominal due to drug viscosity.

3.4 Safety / Alarm Functions

3.4.1 The Paragon pump and administration set provide a continuous fixed flow
and as such is not subject to fluid runaway conditions similar to that of some

electronic pumps.

3.4.2 The Paragon pump will not be recommended for any application that exceeds
the minimum internal pressure of the system.

3.4.3  If for any reason the patient needs to stop his or her infusions, each
administration set is supplied with a pinch clamp to stop the infusion.

344 This device contains no alarms or indicators for flow other than visual. ‘

3.4.5 This device contains no alarms or indicators to detect air in line or an
occlusion; however, each set may include an integrated air-eliminating filter.

4.0 BIOLOGICAL SPECIFICATIONS

4.1 Biological testing is in conformance with ISO 10993 Part 1 for all fluid path
components of the Paragon administration set.

4.2 The Paragon administration set is categorized as follows:
421 Device Category: External Communicating Device.
422 Body Contact: Tissue/Bone/Dentin Communicating
423 Contact Duration: Prolonged. ’%3

R
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5.0 CHEMICAL AND DRUG SPECIFICATIONS
5.1  Compatibility
e 5.1.1  There are no specific drugs referenced in the labeling for the Paragon

Infusion Kit.

5.1.2 The Paragon Infusion Kit is intended for use with general local anesthetics
and epidural medications.

5.2  Drug Stability
5.2.1  There are no drugs included in the Paragon Infusion Kit.

6.0 INTENDED USE

6.1 The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.

682 Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.

8.3 The Paragon pump is re-usable. The disposable Paragon administration set is single
patient use only.

6.4 No testing has been conducted to determine the efficacy of the Paragon for thel
delivery of blood, blood products, lipids or fat emulsions. The Paragon is not intended

for the delivery of blood, blood products, lipids or fat emulsions.
6.5 The Paragon is suitable for use as an ambulatory device and is intended for use in the

- hospital, home environment or alternative care sites.
7.0 LABELS AND LABELING
7.1 I-Flow Corporation believes the proposed labels and labeling, where appropriate,

meets the requirements of 21 CFR Part 801 as it relates to a determination of intended
use and adequate directions for use.

7.2  The Paragon Directions for Use labeling:
721 Provides comprehensive directions for preparation and use for the Paragon.
7.2.2  Describes the routes of administration as it relates to intended use.

7.2.3  Describes the fluid types that may be administered by the pump as it relates
to intended use.

7.2.4  Contains warning information.
7.2.5  Contains the prescription statement required under 801.108 (b)(1).

726 Includes the specifications of the Paragon. The specifications include the
priming volume, residual volume, accuracy and operating conditions.

7.3 Identification labels and labeling

7.3.1 I-Flow has developed product identification labeling for the Paragon Infusion
Kit. Refer to Appendix B for examples.

~ 7.4  Packaging labels
7.4.1 Contains the prescription statement required under 801.109(b)(1). 3?
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7.5 Appendix B and C contains example labeling of the following:
751 Labeling for pump, administration set, catheter, needle, syringe and dressing.
- 7.6 Appendix D contains predicate labeling for the Paragon Infusion System, PainBuster
Infusion Kit, Sgarlato Pain Control Infusion Pump (PCIP) and the Homepump
C-Series.
8.0 STANDARDS
8.1  There are currently no standards established for mechanical infusion pumps.

9.0 PACKAGING

9.1 The components of the Paragon Infusion Kit may be purchased as sterile, finished
devices or purchased in bulk, non-sterile and packaged by I-Flow.

9.2 The Paragon Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
an optional header bag with an ETO Tyvek strip.

9.3 The Paragon administration set may be packaged in either a Tyvek pouch or
Form/Fill/Seal.

9.4 The Paragon Kit components are placed in the inner tray or pouch.
9.5 Packaging is suitable for either radiation or ETO sterilization.
9.6 The Paragon Infusion Kit will be packaged 1 or 5 kits per case.

9.7 Package aging tests have been conducted on the inner pouch packaging material. The
results of bacterial dust challenge testing has determined that the Tyvek pouches/trays
used to package the disposable Paragon administration set maintain sterility in excess

of three years.
10.0 STERILIZATION INFORMATION

Note: The kit components of the Paragon Infusion Kit may be purchased non-sterile and
packaged by I-Flow or sterile from the manufacture. The Paragon administration set and
non-sterile purchased components shall be sterilized as follows:

10.1 The methods of sterilization are gamma radiation (Cobalt 60) or ETO gas.

10.2 Sterilization validation methodology is by ANSI/AAMI ST32-1991 / EN552 Method 1 for
gamma radiation.

10.2.1 The gamma radiation dose validated for this product is 25 to 35 KGy (2.5 to
3.5 Mrad). '

10.3 Sterilization validation methodology is by ANSI/AAMI/ISO 11135-1994 / ENS50 for
ETO gas sterilization.
10.3.1 For ETO sterilized product, the maximum levels of gas residuals for ethylene

oxide, ethylene chlorohydrin and ethylene glycol are consistent with the FDA
proposed rule, 43 FR 27482 (June 23, 1978).

10.3.2 The maximum residual limits are 25 ppm for ethylene oxide, 25 ppm for
ethylene chlorohydrin, and 250 ppm for ethylene glycol.

| 10.4 The sterile product under review here will have a sterilization assurance level (SAL) of
- 10°®. Sterility testing is by spore strip for ETO. Under AAMI Method 1 for Gamma
sterilized product, no sterility test is required. (/0
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10.5 The Paragon Infusion Kit has not been tested for pyrogenicity and is not indicated for
blood path use.

— 11.0 REFERENCES

11.1 Appendix E contains the following articles:
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11.1.10

11.1.11

11.1.12

11.1.13

11.1.14

Armitage, E. N. Local anaesthetic techniques for prevention of postoperative
pain. British Joumal of Anaesthesia, 1986: 58: 790 - 800.

McClure, J. H. Continuous infusion techniques for postoperative pain relief.
Anaesthesiology, 1993: 6: 819 - 822.

Dahl, J. B., et al. Wound infiltration with local anaesthetics for postoperative
pain relief. Acta Anaesthesiologica Scandinavica, 1994: 38: 7 - 14.

Wilkes, R. A., & Thomas, W. G. Bupivacaine infusion for iliac crest donor
sites. Journal of Bone and Joint Surgery, 1994: 76-B (3): 503.

Rawal, N., et al. Postoperative patient controlled regional analgesia at home.
Poster presented at American Society of Anesthesiologists, 1997.

Nyhammar, E., Hohansson, S. Chemical Stability of Meropenem in Portable
Infusion Pumps. National Corporation of Swedish Pharmacies, Central

Laboratory, Stockholm, Sweden.

Rawal, N., et al. Postoperative patient-controlled local anesthetic
administration at home. Anesthesia and Analgesia, 1998: 86: 86 - 89.

Baker, J. W., & Tribble, C. G. Pleural anesthetics given through an epidural
catheter secured inside a chest tube. Annals of Thoracic Surgery, 1991: 51:

138, 139.

American Hospital Formulary Service (AHFS) Drug Information (1998 ed., pp.
2659 - 2661). Bethesda, MD: American Society of Health-System
Pharmacists.

Trissel, L. A. (1994). Handbook on Injectable Drugs (8th ed., pp. 127, 128).
Bethesda, MD: American Society of Hospital Pharmacists’ Special Projects
Division.

Enneking, F.K., Scarborough, M.T., Radson, E.A. Local anesthetic infusion

through nerve sheath catheters for analgesia following upper extremity
amputation. Regional Anesthesia, 1997: 22(4): 351-356.

Partridge, B.L., Stabile, B.E. The effects of incisional bupivacaine on
postoperative narcotic requirements, oxygen saturation and length of stay in
the post-anesthesia care unit. Acta Anaesthesiogica Scandinavica. 1990: 34:
486-491.

Khoury, G.F., Chen, C.N., Garland, D.E., Stein, C. Intra-articular morphine,
bupivacaine, and morphine/bupivacaine for pain control after knee
videoarthroscopy. Anesthesiology, 1992: 77: 263-266.

Raja, S.N., Dickstein, R.E., Johnson, C.A. Comparison of postoperative
analgesic effects of intra-articular bupivacaine and morphine following
arthroscopic knee surgery. Anesthesiology. 1992: 77: 1143-1147.

f



Ly

Premarket Notification — 510(k)
Paragon Infusion Kit
Page 16 of 19

11.1.15 Shenfeld, O., Eldar, G., Lotan, G., Avigad, |., Goldwasser, B. Intraoperative
irrigation with bupivacaine for analgesia after orchiopexy and herniorrhaphy in
children. The Joumnal of Urology. 1995: 153: 185-187.

11.1.16 Tverskoy, M., Cozacov, C., Ayache, M. Bradley, E., Kissin, |. Postoperative
Pain after Inguinal Herniorrhaphy with Different Types of Anesthesia.
Anesthesia and Analgesia. 1990: 70: 28-35.

11.1.17 Oakley, M., Smith, J., Anderson, J., Fenton-Lee, D. Randomized Placebo-
controlled Trial of Local Anaesthetic Infusion in Day-case Inguinal Hernia
Repair. British Journal of Surgery. 1998: 85: 797-799.

11.1.18 Drug insert for Naropin (ropivacaine HCI).
11.1.19 Drug insert for Marcaine (bupivacaine HCI).
12.0 COMPARISON TO LEGALLY MARKETED DEVICES
See Table 1 that follows this section for more specific information.

12.1 Intended Use
12.1.1 The Paragon Infusion Kit, the PainBuster Infusion Kit and the Sgarlato Pain
Control Infusion Pump (PCIP) have the same intended use:
12.1.1.1  To provide continuous infusion of a local anesthetic directly into
the intraoperative site for general surgery for postoperative pain
management.
12.1.2 The predicate Paragon Infusion System and Homepump C-Series are
intended for general infusion use, including chemotherapy and pain
management.

12.2 Device Descriptions

12.2.1 The Paragon Infusion Kit

12.2.1.1 The Paragon Infusion Kit is identical to the predicate PainBuster
Infusion Kit with the exception of the Paragon pump and
administration set replacing the PainBuster pump.

12.2.1.2 The Paragon Infusion Kit uses the same mechanical, reusable
Paragon pump as the predicate Paragon Infusion System.

12.2.1.3 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System.

12.2.2 The Paragon Infusion System

12.2.2.1  The Paragon Infusion Kit uses the same pump and administration
sets as the Paragon Infusion System (K923875).

12.2.3 The Sgarlato Pain Control Infusion Pump (PCIP)

12.2.3.1 The Sgarlato PCIP consists of a kit very similar to the Paragon
and PainBuster Infusion Kit. These kits consist of an infusion
pump and administration set, catheter, needle, syringe, Y adapter,
carry case, dressing, tape and gauze.

12.2.3.2 The Sgarlato kit uses a disposable, spring driven syringe pump
with integrated administration set. L(&
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12.2.4

12.2.5

12.2.6

12.2.7

12.2.8

Premarket Notification — 510(k)
Paragon Infusion Kit
Page 17 of 19
The Homepump C-Series
12.2.41 The Homepump C-Series consists of a disposable, elastomeric
infusion pump with integrated administration set.
Specifications
12.2.5.1 The Paragon Infusion Kit, PainBuster Infusion Kit and Sgarlato
PCIP have similar fill volumes and flow rates, see Table 1.
Flow Control
12.2.6.1 The Paragon Infusion Kit and all its predicate devices use either a
glass orifice or PVC tubing to control the flow rate.
Materials

12.2.7.4  The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System. All fluid path materials of the
Paragon Administration Set are in conformance with ISO 10993

Part 1.

Based upon the data presented in this section 12.0 and Table 1, I-Flow
Corporation has determined that the Paragon Infusion Kit is substantially
equivalent to the named predicate devices.
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Table 1

Comparison to Legally Marketed Devices
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Appendix A

Paragon Infusion Kit Drawings
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Appendix A
Example Paragon infusion Kit
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PARAGCN ADMINISTRATION SET
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Part Specification For I-Flow Corporation Date: 4-16-92
— e —
. I-FLOW P/N: 1100968 Rev: b
Part Description: FLEXIBLE Y FITTING
Revisions Description Date Chg.By Ck.By
A PRODUCTION RELEASE DCO 974 4-16-92 KJS SET
B REVISED PER DCO 1614 1-25-94 | EB )&’//"/
Qualified Manufacturers [X] or Equivalent [ ] no substitutions
Manufacturer MFG P/N
QOSINA CORP 81120
SURGIMEDICS 012500-000
Suggested source Vendor P/N
NOTES:
ORIGINAL
! T
DOCUMENTATION
Approv ;
(P)(4), (D) (6)

(b)(4), (b)(6)

I E.
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MairoLns
Surgimedics/TMP Manifolds are compietely clear and free of glued joints, with a

one-piece straight-through body that reveals air bubbles, emboli or other irregulari-
ties that can hide in opaque models. Ten manifold variations are available, with
iwo. three, four or five ports, for a {ull range of uses in ICU/CCU, surgery monitor-
ing. cardiac catheterization, drug administration and other specialty procedures.

Dip-Morvep “Y” CoxNECTORS
Surgimedics/TMP Dip-Molded “Y™ Connectors, manufactured of Class VI medical

approved ingredients, are popular for their utility in soft tubing connections, irriga-
tion, blood administration, dialysis, perfusion circuits and other applications.
Standard connectors are available in seven interior dimensions, from .120" to
.375". Special connectors allow users to clip one or both legs to accommodate
fitings of 1/6", 3/32", 5/32" and 7/32".

INsenT MoLpED LINES ,
Surgimedics/TMP Insert Molded Lines are clear with fittings made from medical

crade PVC. Their luer lock devices eliminate the need for solvents or adhesives.
[Lines comne in a variety of types from micro-bore to IV sizes, in both PVC and
polyethylene-lined/PVC models, and for a range of low-to high-pressure uses.
IEngineered to meet exacting demands, the lines have gained wide use in blood
pressure monitoring, drug infusion, anesthesia/capnography, radiology, respiratory -
care. enteral feeding, chemotherapy, cardiac therapy and diabetic treatment.

At Surgimedics/TMP, we follow exacting procedures and use only the finest medi-
cal-grade materials in the manufacturing of medical/surgical products. Used as
directed, standard catalog iteins are guaranteed to deliver reliable, superior perfor-
mance under normal operating room conditions.

Products are frequently available in multiple colors, with custom imprinting and
coding, in bulk, sterile and packaged expressly to meet a user’s needs. Moreover,
Surgimedics/ TMP design engineers take pleasure in working with clinicians as well
as fabricators in the development of new products, from concept to final form.

For additional information, please call our Sales Department at 1-500-669-9001.

55

w | TMP.
- TEXAS MEDICAL PRODUCTS, INC.

A wholly owned subsidiary of Surgimedics. inc.

2828 North Crescent Ridge Dr.
T 11, Surgimedics/ TMP. The Woodiands. Texas The Woodlands. Texas 77381

FOI - Page 68 of 245 A (713) 363-4949
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Disposable Transducer Domes & Luer Loc

TN Sterite Price Bulk 500-  1000-  5000-
~ .7 PartNumber Package Each  Description PartNumber 989 4999 10000
014430 25/Ctn $2.70  Bentley/Linden Assembled *014480-120 $2.60 $2.55 $2.50
014482 25/Ctn 2.70  Bentley/Luer Assembled "014482-120 260 255 2.50
014484 25/Ctn 2.70  Gould/Linden Assembled “014484-120 260 255 2.50
014486 25/Ctn 2.70  Gould/Luer Assembled *014486-120 260 255 2.50
014488 25/Ctn 2.70  B&H/Linden Assembled *014488-120 260 255 2.50
014490 25/Ctn 2.70  B&H/Luer Assembled *014490-120 250 255 2.50
Contrast Med1a Se
Sterile Price Bulk 500-  1000-  5000-
Part Number Package  Each  Description PartNumber 999 4999 10000
Contrast Media Sets
014061 25/Ctn $1.60 727 w/Vented Spike, pinch 014061-120 $1.40 $1.05 5 .89
*014063 25/Ctn 1.65 96" w/Vented Spike, pinch 014063-121 1.45 1.10 .95
014064 25/Ctn 1.60 72" w/Non-Vented Spike, pinch  014064-120 140 1.05 .89
014065 10/Ctn 1.83 72" wiVented Drip Chamber, rir 014065120 2.06 1.50 1.30
014067 10/Ctn 1.70  Flush Line w/Non-Vented 014067-120 1.95 1.45 1.20
Orip Chamber
014068 25/Ctn 1.60 72" w/Vented Spike, rir 014068-120 1.40 1.05 .89
014069 25/Ctn 1.60 72" w/Non-Vented Sopike, rir 014069-120 1.40 1.05 .89
“\I‘
- Solution Adnumstratmn Set:
Sterile Price Bulk 500-  1000-  5000-
Part Number Package  FEach Description Part Number 999 4999 10000
Solution Administration Sets 014070-121  $1.40 $1.20 $1.00
014070 25/Ctn $1.47  Single Set 60” Macrg 014071-121 1.40 1
014071 25/Ctn .47 Single Set 60" Micro 014074-120 2.15 1
(14074 25/Ctn 2.20  2-Way Set 48" 014077-120 2.90 2
014077 25/Ctn 2.95  3-Way Set 48~
500- 1000- 5000-
Part Number Description 999 4999 10,000
Plastisol Y’ Fittings
Bulk 5 weeks
(012500 120" 10 ' $.27 $ 2,22 §.17
012501 140" 1D .28 21 A7
012502 160" 1D .29 .22 .18
012503 187" 1D 32 .24 .20
012504 .250" 1D 33 25 .20
- 012505 345" 10 49 .36 .29
,{ *012506 3757 D .49 .36 29
S 012552 Universal "'y 25 19 15
" 1000 Pieces Minimum

FOI - P aqge]@t@f: Piad-Stock — Special Order
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e 3. Parts with an ID of 625" 10 1.00” have

Norton
Products that solve problems
Because we control every step of the_
manufacturing process. .. from

formutation ang Compounding of raw

promotional Statement. __it's g
commitment and g pramise we are ready
lo tulfill. “Can Dol means that you can
rely on Norton 10 provide solutions 10 your
problems. .. noy just products.

Standard Manufacturing

Tolerances

1. Parts with an 1D of .075" 10 375" have
an ID tolerance of =.005" and a wail ;
tolerance of +.015",

2. Pants with an 1D of 375" 10 .625" have

an 10 tolerance of * 010" ang a wall
olerance of =.020",

an 1D tolerance of =.010" and 3 wall
tolerance of + .030". There may be
higher wail thickness in areas of
restricted run-off.

4. The maximum length without specidlly
bult tanks is 13,

5. The trim lengths are toleranceq at ™
=1/16 of an inch Upto 2 and =1/8" on

(\ longer narts.

= Norton 1983
27247 sM.5.87
Iinteg nyYysa
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Plastisol Dipped Partg

Plastisol Typical Physicai Properties

Formulation
Property 854 9741 98-1 99-1
Hardness, Shore A, 15s 57 53 55 56
Tensile strength, psi 2013 1876 1824 1858
Ultimate elongation, % 394 410 438 427
Tensile stress,

100% elongation, %, 870 706 683 643
Tensile stress, '

200% elongation, % 1334 1119 1075 1070
Tensile Stress,

300% elongation, % 1691 1487 1435 1420
Tear resistance, Ib./in. 176 137 144 140
Specific gravity, 23°/23°C 1.20 1.19 1.19 1.19
Water absorption, % absorbed 0.16 0.34 0.29 0.30
Color Clear Clear Gray Blue

Standard Plastisol "y’
Fitting Dimensions

These COMpounds are medical grade. Class vi

approved Plasysoi. Customer needs can be met
through development of other compounds by
research group

1207, 140, 180", 3/16", 1/4”

To order please contact your Norton
feépresentative or Norton medica| products
distributor, Write to us at

NaRTON HEALTH CARE PRODULCTS
" R ro M’l-uml’m““’

1-800-1210%21 ¢~ o



M MEDICAL
SPECIALTIES

DISTRIBUTORS ]

Versaion® Nonwoven All-Purpose Sponges

ideal for apptying cintments, prepping, wibing neeales. cteaning
sides ana more. Rayon/polyester biend construction. Cost-
effective sponge. Highly absorbent. Virtually fint-free. Tray of S0.

Sterile 2's in Peei-Back Package

ORDER NO. OEBCRIPTION QUANTITY
KEB042 2° x 2°, 4-ply ¢s/3000
KEB043 3* x 3°, 4-ply c8/2400
KEBO46 3" x 4°, 4-ply ¢2/1200
KEB044 4" x 4°, 4-piy c3/1200

I STERI-DRAPES

Steri-Drape™ Surgical Drape

Steri-Drape™ piastic drapes feature
depenaable 3M adhesive. Helps maintain
sterile field around surgical site and isolates
endogenous sources of contamination.
Steri-Drape™ blue fabric drapes are con-
structed of impermeabie fabric, and provide
effective adjuncts to any drape system.
‘ Available n a wide range of sizes and

styles.

QRDEA NO. DESCRIFTION

3M1000 17H" x 11%° bx/10
3M1010 17%" x 23%" bx/10

SWABS/SKIN PREPS & TOWELETTES

Alcohol Prep Pads
70% isopropyi aicohol impregnated in non-woven applicators,
packaged in hermetically sealed, foil pouches. 70% isopropyt
atcohoi is used as a topical antiseptic/anti-infective agent prior to
administenng injections. The sterile labeled products are ail
processed in accoraance with U.S.P. steniity testing procedures.

-1 Acetone Alcohoi Prep

Pads

70% isopropyt alconhot compined
with 10% acetone impregnatea
on a non-woven applicator. pack-

e J aged in a hermeticaliy-sealeq, foii-
larminatea poucn.

CRODER NO. DESCRIFTION SUANTITY

ZL0310 1% x 14", bxs100 2sr1000

Q QUANTITY
L0110 Med 42 x 1%°. bx/200 cs/2000 -

CLO110R Madium, 1%4° x 14", bx/100 cs/2000

CLO210 Large, 1%" x 2°, bx/100 cs/1000

Appendix A

Example Components for Paragon Kit
Clinipad Alchohot Prep Pads

Aqueous Towelettes

Toweiette saturated with purified water and 0.9% benzy! alcoholt,
and packaged in a hermetically-seaied. foil<aminated poucn.
ORDER NO. DESCRPVION oUANTITY
Cl2ass 8° x 54", bx/100 . cs/1000

Pouches, Toweiettes, and Prep Pads

Broad range of products including antiseptics. skin protectants
and cosmetic itemns. Unit-of-use packaging eliminates waste and
cross-contamination. Color coded.

ORDER NO, DESCRIPTION QUANTITY
CL2389 Castile soap toweiettes ¢s/1000
CL2391 Refreshing toweiettes ¢cs/1000
CclL2395 Antiseptic toweiettes cs/1000
CL3941 Povidone iodine soiution, 1 oz cw/200
CL8133 Protective dressing ¢s/1000

Tincture of Green Soap Toweiettes

A folded toweiette saturated with green soap tincture soiution
and packaged in a hermetically-sealed, foil-laminated pouch.
ORDER NO. DESCRIPTION ouANTITY
ClL2396 8" x 54" ¢s/1000

lodophor Tripies Toweiettes

Poloxamer iodine Is saturated on three folded towelettes, pack-
aged in a hermetically seated, foii-laminated pouch. Bulk case.
ORDER NO. DESCRIFTION QUANTTTY
CL2590 2%* x 1", unfoided 6" x 4%" c8/1500

Liquid Castile Soap Pouches

A hermeticaily-seaied mylar pouch filled with the highest quaiity
castile scap.

ORDER NO. DESCRIPTION QUANTITY
CL3932 4*x2" cs/500

2
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Appendix A

Example Components for Paragon Kit
Clinipad lodophor PVP Scrub Swabsticks
3M Transpore Surgical Tape

sinig & Wound Gare

Microfoam™ Surgical Tape

Stretchable, hypo-ailergenic tape for pressure dressings. Made
of surgicai foam coated with firm adhesive. Used for orthopedic
rehabilitation dressings, post-surgical dressings, and relief of
egema and distention non-imitating, Tears easily. Stretched.

iodophor PVP Scrub SW:bsticks

* ewahsticks saturated with povidone iodine scrub antiseptic. a
wm anonionic detergent

packaged in a i inated pouch.
UANTITY

ORDER NO. OESCRIPTION QUANTITY
ORDER NO. _DESCAIFTION a 3M1528-1 1* x 5% yd, cs/10 bx bx/12
4 Single swab. bx/50 cs/500 3M1528-2 2* x 5% yd, cs/10 bx bx/6
cs/250 ) amis28-3 3* x 5% yd, cs/10 bx bx/d
3M1528-4 4* x 5% yd, cs/10 bx bx/3
mta—— e’ —
) -
1 == =
e

|
i

Lemon Glycerin Swabsticks

FEII_Page73~6f{Z45NATIQN'S LEAODING

4* swabsticks saturated with a lemon flavorea glycenne and a
pleasant tasting, odoriess liquid packaged in a hermetically-
sealed, foil-laminated pouch. Appropnate for generat mouth care.

GUANTITY
cs/250

DESCRIFTION
Triple swap. ox/25

ORDER NO.
CL1225

"~ Blenderm™ Surgicai Tape

Features a waterproof backing that protects against outside con-
ramination. It is recommended for occlusive skin test patches and
protective dressings. This hypoaiiergenic. plastic surgicat tape
adheres securely to body contours.

ORDER NO. DESCRIPTION QUANTITY
3M1525-1 1* x 5 yd, ¢s/10 bx bx/12
3M1525-2 2° x 5 yd, cs/10 bx bx/6

Durapore™ Surgical Tape

Durapore™ surgical tape is a muitipurpose speciaity dressing
tape for appiications where strength is required. This nypoailer-
genic silk tape features a strong, durable backing and excellent
aghesion to provide security for the most critical taping needs.
The permeable backing penmits motsture Ouiid-up.

ORDER NO. DESCRIPTION QUANTITY
3M1538-0 %" x 10 yd, cs/10 bx bx/24
3M1538-1 1* x 10 yg, cs/10 bx bx/12
3M1538-2 2" x 10 yd, cs/10 bx bx/6
2M1538-3 3" x 10 yd, cv10 bx bx/4

Micropore™ Surgical Tape

This hypo-ailergenic paper tape is porous to enable moisture to
escape without reducing adhesion. £asy to remove and leaves
mimmal tape residue.

ORDER NO. DESCRIPTION QUANTITY
3M1530-0 %" x 10 yd, cs/10 bx ox/24
3aM1530-1 1* x 10 yd, cs/10 bx bx/12
3M1530-2 2" x 10 yd, cs/10 bx bx/6
3M1530-3 3" x 10 yd, cs/10 bx bx/4
3M1533-1 1* x 10 yd, tan, cs/10 bx bx/12
IM1633-2 2" x 10 yd, tan, cs/10 bx bx/6
3IM1535-1 1" x 10 yd, dispenser pack, cs/10 bx bx/12
IM1535-2 2" x 10 yd, dispenser pack, cs/10bx  bx/6
o ——

anspore™ Surgical Tape
Lightweight, clear plastic tape. For securing pressure dressings
over movable joints. Hypo-aliergenic adhesive, leaves no
residue. Uniformiy perforated for ventilation. Conforms weil and
tears easily. X-ray transparent. :

ORDER NO. DESCRIPTION QUANTITY
3M1827-0 %" x 10 yd. cs/10 bx bx/24

1527-1 1* x 10 ya, cs/10 bx oW1z
3M1527-2 2" X 10 yd, cs/10 bx 56
3M1527-3 3* x 10 yd, cs/10 bx box/4
3M1527S-1 1* x 1% yd, single use. cs/5 bx bx/100
3M15278-2

2* x 1% yd, singie use, cs/5 bx bx/50

ALTERNATE

S| TE HEALTHCARE DISTRIBUTOR
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Appendix A
Example Components for Paragon Kit
Johnson & Johnson Kling Conforming Gauze

M VIEDICAL

SPECIALTIES

Medi-Rip® Seif-Adherent Bandages

Cotton seif-adherent bandage with eiastic support securefy
sticks 1o rseif. but never to skin or nair. Tears easiiy to exact

length needed. Lightweight, cool and comfortable. individuaily
wrapped in 5 vard lengths.

CORDER NO. DESCRIPTION QUANTITY
cCos10 1*, non-sterile, cs/4 bx bx/24
CCos20 2°, non-sterile, cs/8 bx bx/12
CCos30 3°, non-stenie, cs/8 bx bx/12
CCO0540 4", non-sterle, cs/8 bx bx/12
CCos560 6", non-sterile, cs/4 bx bx/12
Co-Wrap™

Self-adherent - never needs ping, clips or tape. Patient-friendly
cotton stays cool, comfortable and gentle. Low cost - just pen-
nies per application. User-friendly ~ each roil is easy to start and
finish with no waste.

ORDER NO. DESCRIPTION QUANTITY
CcC2910 1* x § yds, tan, cs/4 bx bx/24
CC2920 2" x 5 yds, tan, cs/8 bx bx/12
CC2930 3" x 5 yds, tan, cs/8 bx bx/12
CC2940 4* x § yds, tan, cs/8 bx bx/12
CC2960 6" x § yds, tan, cs/8 bx bx/12

Kllng‘ COnforming Gauze

Ideai for securing dressings, IV's, spiints. or for providing miid
compression and suppeort. Maximum freedom of movement with-
out constriction. Gentle stretch for easy appiication. Conforms to
difficuit contours. Stays in place with minimal taping. Bandage
clings to itseif. Individually packaged.

Sof-Kling™ Conforming Bandages

Sof-Kling™ Conforming Bandage is a one-ply rayon/polyester
blend bandage that conforms, stretches ana adheres to itself. This
low-iinting banaage is highly absorbent. individually packaged.

ORODER NO. DERCAIPTION QUANTITY
JJ6992 2° x 65", sterile, pk/12 cs/96
JJ6993 3* x 75°, sterile, pik/12 cs/72
JJ6994 4% x 76", steriie, pk/12 ce/72
JJE996 6" x 85", sterile, pk/12 c/48

Conform’ Slretch Bandages

One-ply cottorvpoiyester blend crocheted bandage. Provides
softness, conformability, low lint, high absorbency. ideal for
securing dressings, |V's and splints or for providing miid com-
pression or support. Holds securely to any body contour; aliows
for movement and some soft tissue swelling. Stays in piace with
minimal taping. Stretched.

Non-Sterile, Bulk

ORDER NO. DESCRIPTION

KE2239 1* x 4.1 yds, bg/24

KE2242 2" x 4.1 yds, bg/12

KE2244 3" x 4.1 yds, bg/12

KE2247 4* x 4.1 yds, bg/12

KE2249 6° x 4.5 yds, bg/12

Stenile in Soft Pouch

ORDER NO. CESCRIPTION GUANTITY
KE2230 1* x 4.1 yds, bgs12 cs/96
KE2231 2° x 4.1 yds, bg/12 cs/96
KE2232 3" x 4.1 yds, bg/12 cs/86
KE2236 4*® x 4.1 yds, bg/12 €3/96
KE2238 6° x 4.5 yds, bg/12 cs/48

ORDER NO. DESCAIFTION QUANTITY
Jdﬁ 2*starile_ Di/12- c/96
JJ6923 3", stenile, pk/12 cs/72 }
4*, stenie, pk/12 cs/ive
JJB926 6°, stenie, pk/12 c8/48

S

NATION'S LEADING ALTERNATE SITE HEALTHCARE DISTRIBUTOR
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Appendix B
— Paragon Infusion Kit Labeling
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Appendix B
Paragon Infusion Kit
Kit Pouch Labels

™

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS /INHALT /
CONTENU / CONTENIDO: 1

EW@W), REF PG100005

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001200

PARAGON INFUSION KIT
100 ml Vol x 0.5 ml/hr

CONTENTS: 1 each - 100 ml Vol, 0.5 mi/hr Administration Set
1 each — 16GA L.V. Catheter Needle

U :
rrfgl\%%i:_scNoOJP%NE:rzLT% 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each — 60cc Syringe

1 each - Transparent Dressing

AN ® 2 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrigue par / Fabricado por: Représentant pour 'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1303070A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

-ELEOW), REF PG100010

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001201

PARAGON INFUSION KIT
100 ml Vol x 1 ml/hr

CONTENTS: 1 each - 100 ml Vol, 1 mlhr Administration Set
1 each — 16GA LV. Catheter Needle

PACKAGE IS NOT STERILE, .
INDIVIDUAL COMPONENTS 1 each — 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each — Transparent Dressing

A ® 22 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.8.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour 'Europe / Representante Europeo:
|-Flow Corporation 023 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1303071A

_ 3
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Appendix B
Paragon infusion Kit
Kit Pouch Labels

CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

REF PG100020
PART NO. 5001202

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE

FLoW),

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

PARAGON INFUSION KIT
100 mi Vol x 2 ml/hr

CONTENTS: 1 each - 100 mi Vol, 2 mi/hr Administration Set
1 each - 16GA LV. Catheter Needle
1 each - 20GA Epidural Catheter Set
1 each - 60cc Syringe
1 each - Transparent Dressing

PACKAGE 1S NOT STERILE,
INDIVIDUAL COMPONENTS
ARE STERILE PACKAGED.

AN @

23 LOT
SEE DIRECTIONS FOR USE

CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Représentant pour 'Europe / Representante Europeo:

MPS Medical Product Service GmbH

Borngasse 20, 35619 Braunfels, Germany
13030724

Manufactured by / Hersteller von /
Fabrique par / Fabricado por:
I-Flow Corporation

12
Lake Forest, CA 92630 U.S.A. 0123

CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

REF PG100040
PART NO. 5001203

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE

FEWEW),

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A.

PARAGON INFUSION KIT
100 mi Vol x 4 ml/hr

CONTENTS: 1 each - 100 ml Vol, 4 ml/hr Administration Set
1 each - 16GA LV. Catheter Needle
B S POt 1 each — 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each - Transparent Dressing
A ® g LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.8.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von /
Fabrique par / Fabricado por:
|-Flow Corporation

Lake Forest, CA 92630 U.S.A.

0123
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European Representative / Europaische Vertretung /

Représentant pour I'Europe / Representante Europeo:

MPS Medical Product Service GmbH

Borngasse 20, 35619 Braunfels, Germany
1303073A

(o



Appendix B
Paragon Infusion Kit
Kit Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

ELWEW), REF PG100100

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001204

PARAGON INFUSION KIT
100 mi Vol x 10 mi/hr

CONTENTS: 1 each ~ 100 ml Vol, 10 mi/hr Administration Set
1 each — 16GA LV. Catheter Needle

TERILE, ;
B I R OAPONENTS 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each - Transparent Dressing

VAN 2 CoT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.5.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: E Représentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1303074A

FOI - Page 80 of 245



Appendix B
Paragon Infusion Kit
Administration Set Pouch Labeis

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE  CONTENTS/ INHALT /

CONTENU / CONTENIDO: 1
FEWEW),

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000780

PARAGON ADMINISTRATION SET
100 ml Vol x 0.5 mi/hr

A ©® FEE] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW {U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
C€ Représentant pour I'Europe / Representante Europeo:

Fabrique par / Fabricado por:
0123 MPS Medical Product Service GmbH

I-Flow Corporation
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1303080A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE  CONTENTS / INHALT /

mww CONTENU / CONTENIDO: 1
®

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000781

PARAGON ADMINISTRATION SET
100 ml Vol x 1 mi/hr

A ® FmEl] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
CE Représentant pour 'Europe / Representante Europeo:

Fabrique par / Fabricado por:
0123 MPS Medical Product Service GmbH

|-Flow Corporation
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1303081A

%
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Appendix B
Paragon Infusion Kit
Administration Set Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE /UN PRODUCTO DE  CONTENTS / INHALT /

Ww CONTENU / CONTENIDO: 1
®

I-FLOW CORPORATION, LAKE FOREST, CA USA.

PART NO. 4000782

PARAGON ADMINISTRATION SET
100 ml Vol x 2 ml/hr

A © FEEl] g

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS TH!S DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: C€ Représentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest. CA 92630 U.S.A.
1303082A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

FEWOW),
PART NO. 4000783

[-FLOW CORPORATION, LAKE FOREST, CAU.S.A.

PARAGON ADMINISTRATION SET
100 ml Vol x 4 ml/hr

A ® FEEl] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: C€ Représentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1303083A

v/
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Appendix B
Paragon Infusion Kit
Administration Set Pouch Labels

. v

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE/ UN PRODUCTO DE  CONTENTS / INHALT /

CONTENU / CONTENIDO: 1
FELWEW),

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000784

PARAGON ADMINISTRATION SET
100 ml Vol x 10 ml/hr

A @ FEE]

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Herstelier von /

Fabrigue par / Fabricado por: CE Représentant pour 'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Farest, CA 92630 U.S.A.
1303084A

o/

FOI - Page 83 of 245



Appendix B
Paragon Infusion Kit

Kit Box Labels
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Appendix B
Paragon Infusion Kit

Kit Box Labeis
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Appendix B

Paragon Infusion Kit
Kit Box Labels
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Appendix B

Paragon Infusion Kit
Kit Box Labels
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Appendix B
Paragon Infusion Kit

Kit Box Labeis
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Appendix B
Paragon Infusion Kit
Pump Box Labet
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Appendix B
Paragon Infusion Kit
Administration Set Flow Rate Labels
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PRODUCT CODE
EC20-C

333530

PERIFIX® |
Epidural Catheter Set

Contents of unopened, undamaged DISPOSABLE - Destroy after singie

package are: use. Do not clean or resteritize.
STERILE Store at controtied room temperature.
CONTENTS:
One - Marked 20 GA. x 39.3 in. (100 cmj

Radiopague Polyamide Epidurai

gmm ls:l\vid': Closed Tip ang Three

teral Sideports

One - Catheter Threading Assist Guide B ‘ B RAUN
One - Screw Cap Luer Lock Catheter

Connector B. Braun Medicai inc.

Bethiehem, PA 18018

Appendix C
PainBuster Catheter Label
B. Braun Perifix®

EXPl/q2

89143



Appendix C

PainBuster Catheter Direction for Use
B. Braun Perifix®

_ ' PERIFIX® Epidurai
Catheter Directions
 ————

Contents of unovened. uncamsgen oacxage sre:

STERILE

DISPOSABLE - Destrov arter singie use. 0o not
cless Or restentize.
Stare st contrited room temoersture,

CAUTION: Federst (US.A) Law restners trus
device t saie OY OF On the orver of 3 physeian,

OMBCTIONS: Use Asepne {echninue.
Folleweng pusceasre and wenficstion of the Eoidurs:
SABER, INTBSNCE tHE CETARIr U througn the Eiguras
Neotie wxng the:

(1) Threvamg Assise Guide. fhe suse l‘_—'T_T
will incresse Jonprenmasl stassity of t,_-,,-,,

Ml
CAUTION: DO NOT WITHORAW CATH- | > )
ETER THi H NEEOLE BECAUSE OF S
mnss':u%um
Insere caTneTer 1 deawed weoth. Catherer mavnmmes:
55 em 19 nngL. 10.5 om (2 ringst. 155 om 13 nnoss
N | om meremienty. 20.5 em 4 angsk. [he sona wiae
WEHAE METT INGICICES exit Of EaThEter trom nerore

AR NURG the Ivvescng Azt Guide sno & PERTFIXS
I Epidurms Neeate. The catneter wi exit 1 cm efore

‘ the warnmng mark when nor using the Threading
Assist Guide.

Remove neeaie ane Thresang Assist
S Guide over catheter wnite nolding | a
catheter tigntly m otace. ‘-.m‘
(2) Introsuce orsea end of catheter 33 far t -
45 pOSBGIe M ContrBl ooeng of trams- |
panme screw c3p of r
(3] Tighten screw eap until catnerer {
€an #a icnger be withdrawn. Admirs- =003, |
ler fest dose. Admwwster snesthenc as | |

neeven, e

"]

B/BRAUN

B. Braun Medicai inc.
Bethiehem, PA 18018

Ado00078 P-30%0 REV. wes

h

p—
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Appendix C

PainBuster Needie Label
B-D Angiocath™
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Appendix C

PainBuster Syringe Label
B-D Luer Lock®
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Appendix

PainBuster Dressing Lat
Smith & Nephew OpSit.

£0680 dd axdaN R pRug Jo pewopeyy,

£19p€ "M ‘odmg “ouf ‘papun moydan p Yo
1971-9.8 008 1 222)ua) wopoy Sowoysny)

"pa3ewrep 1o pauado ssojun oIS “esn o|3uig

| w\w AL

|

dugsis iy Juaedsuyy, §, y\7 iy
EL6VH  (WogIxuwdopu gxury
MmaydoN--ynws

»HIEL6VS6TH e
i

Z

- Page 96 of 245

FOI



Appendix D
;;;;;; : Predicate Labeling
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S. Flow Rate Label @
5. Luer Lock @

PARAGON intser O
Fiid Lavel incicator ©

7. *Ende der iniusion"-Anzege B

1.2 ucron mr-ewmenang fiter @ 7. End of inkusion indecator G 3. 1.2 Mikron Fiter zur Luftenserrung © 0 (-]
PARAGON Admerwsranon Set © & PARAGON ivetvorssaz ©
CAUTION ACHTUNG -
1 Dx e setdt e pouch » 1 Sie das Set memt weon cer stenie ﬂlvlli
it eithver vmupnmunywnntnm:l. me steruny of the Dedfinet 0o Deschidgl wurds. Wernn sne der
d mlﬂlmnm Stelis befindet. kann dis Stenhitht cu
2. Not for blood of um that e weraen.
mmmmummnmzmmunmm 2, Ntdlllh Eswwo
N C % . Sets slle 2‘-4‘ nasch den COC
sngis panent use onty. The § s stenie anar 3 D- vm-m-sa nicht wieder Stenieuen u-ru-;nT Duc
INTRODUCTION Veradrectumgs-Sets mnd mur FOr den Einsacz met ) Einem emnzemnen — o
The PA 8 drug Y of : -
mnimer sng v The Ei H . o -
precise deivery of 9 angd Das . uas sus E= T
such as ano The also mimes. una 4 )
faster Y. SUCh as besiant. Das £ ON-Sy: sorge Kir em sxaxte N e
THE PARAGON ADMINISTRATION SET
o $4m e mece f PYC. Each set 8 sopruimatey 127 cm . o e W-Sve-
A 1.2 mearon e ap—
ranthltuplmumm-l-mhdbvalum wersen mumsen. we 2.8, Anibiobks. -
busit #vto tha end of the ast. Flow rEtes 1or BACNH 36t Kre PAMMEd Ot NG M- mmm
ennmiatng Site abel @ Dis injskhansettze werden sus PVC Jeder Smz i ca. 127 em
FILLING THE PARAGON IV BAG - USE ASEPTIC TECHMQUE ‘384nd Wiak emer 1.2 Mikrun Fite 2t Luentiemung. Die Fusirate. mr
1 R-ml::lhu Y Jor d E;.-“ po
2 Mowe mmnmﬁhomm " M
3 ﬁl-m-mmmm b e (Vbag. Saze snd aut dem Elikett am Filter Zur Lufientiernung sngegeben. © L3 [
4 rummmonwaanm wmmm T
mlvm o nmnmmm- . DeniV-Beusm met ~
NOTE: ThoFARAGOmnmmmmmma.wuﬂmmd nerenen. _ | —— i
fuad, The mavormsum 6 voume 1s +10mi. Hihe 10 2 D " @ @
™t 1l may be GTRCUR to MNQEYS the TWERAS 0N !e Lop ofthe 3. Ei n den V- h L 9
PARAGON Infuser. 4 O Liew
5 Remova sr rom ihe IV bagby u syninge tathe IV -Bautel aprxzen.  Ggt. die Sprize emeut f0llen und den Vorgang
flngvame. mmqmmumlv“gmmnumm wasderholen
SYIIIPe vall 101 TAMOVING e 5. Hvwes: Dof PARAGON-Intuser kann bis zu 100 mi  Fidsmguen
6. Becertam umumcwmmcﬂlmmt 110 mi. Besmene sis $10m
7 Donotpisce lsbeis on the IV 5ag. Labett fay be Wiapped around ihe set. Filamonen o uneen am
PARAGON srmmassen.

LOADING THE IV BAG INTO THE PARAGONINFUSER
1 of the PARAcpM Intaer. @
2

6. Die Lukt mut Hifle sner am FOlvend angesetnien Sprrze aus dem.1V-
Beutel sbsaugen. Ein Dracken aut die S aes V-8 .

mumuwmmmmaou e
umugvmymmmmnmmmmm he
nimer,

Conterthe bag in the sl around the sdge
mnmmuunmom Make sure there are N WTAIES 1 W

4 Mmmmwmﬂmmumnhmmm
sented ot habontom of e siot. &

™

5. Twwtthetop ofthe Inkuser together until
ey meet. &
mmmmmm

mnﬂm“h.“l'

e Soritre 0
7. Dasautachiten. dall e Kappe weder am FOlvenis angeoracht wwd
3. Kemne Etketio autden V-Beutsl kieben. den

wackem.
emmwm DEN PARAGON-INFUSER

Die obsre und ur-lsu Hiite des PARAGON intusaers

MUBSMANCASIVaUDEn.

2 N:
Tdummmwsumzmeommmum
schieben. @

3. DenB g
m.mrnmnm mm.w,mau

mmammo»nmanummwwng

How toward ihe end of the uer joch. 4 Tei des e
2 mﬁmmnmnnmwmmommmm-maw Den cxen - Yamited
end o the luer lock, it ey take n X i Pi
e 0.5 miw st O S Das obers ung um?n.l’ml des PARAGOM-Intussrs wieder fest
3 Pwich the clamo ceasd and repiace the can. DEsmmensciaben
VORFULLEN DES INJEXTIONSSATZES
STARTING THE INFUSION 1 Ut e Kagps vom Loer
! Mulml«wml\lme.som..- agamst amEn . Ove Kiafmma sm V-
2 smm- nfusion by openNg the Clamp on e admisyaton set. The 3 Pmnn.‘ I.. . Oon Meckicam ‘e Trovten dadet, um
WHINON WAl DEgIN Wnmediutely . g-.m.gd. - - 0.5 mih Sates
THE FLUID LEVEL INDICATOR Kann 3
1 The wanoow with e Marungs on the sioe of s inluser b used to > W Kiemma sohbseiben tnd de RapDe wieoer snonngen.
SSHMEIE Now tar the INFKION Bas Brogressed. STARTENOER NFUSION
2. Whenthe FARAGON IV bag w Siled to ks capecity of 100110 mi.thewe 1 [, 2 Ceenarn

of the pressure piEw wiil be 2k0Ned with e ton round marnes, O
1 As the niumon progresses. the plate wil move to the botiom marxer
NACEING e bag 8 neay smpty. O

THE END OF THE INFUSION

The iiusion 18 compiats wian st ieast Cwee tout of the sx) smail biue gots
appenr thwough the bottom of the PARAGON inkuser. (B

THE CARRYING CASE

The CamInNg Case Can be worm on & bait. Over The Shoulger. of sround the

wist,

1. Piace the PARAGON Infuser in the carfying case 80 "ist e bottom of
R IAIBAT CBN DE 00N TWOUDH e CHeRr DISSDC Window.

Das Vertenaungesiiek an der FHint betessgen.
2. Diniokasion axch Ofinen der Kiemme sm injeknonssstz sanen. Die
infumon begimnt solort,

t. Desmi Formint an der Seste des intusers 62
e won ston ungetily lorgescnnten ist. €
2 W Mmun-nnmmmm.mm

cbere
3. Mit fortschwenender 'nulm Dewegt sich die Piane mounlm

TEE N T
& &
¢ e
2 ==

Markiarung furn. wes sut esnen
OAS ENDE DERINFUBION .

2. Lithe Veiors STap and shae e SOMIITATON S6T JOWN 50 11 510 81 (4 i spean I KOMPIEIL Warv) IINGENNS o (G4F SACHE) Kiene bisue Punkle
«XE DS CHTYING G238 8T 1 K116 WINGOW GOSNING, clcu‘vn-nn Boden N-ntosers.
(Posmomng e Inkises In this way abows for ¥1e Wewwng of the Flid m Bocen des PARAGO zusenen und. §
Lavel Indicator ) DI TRAGETASCHE -
3 ﬂnmmnmummhhwnmd winaow, e Gber che Schulter ocler um die HOfe gewragen w -
aliowang for the viewsng of the End uflnlmunmnqv weraen. = =
4 It necessary, a smalt i0cK can be placed Soughn Wﬂmm 1 onmaomundnrmmum.uaﬁm < = ]
nmmmcmo«.-nammwcuonmdmmmm-mmm Qurch cas usenennt © - - =
g . (Ths may wihhemiuser aungan 2 Den Veloro-VerschivBstadern 6finen und den MyekDORSSStE 30 nach = =
miusion.) § unten Bciweben, dafl i durch dag | neter austntt. O Den =3 =
g"ﬁ‘%gg,""‘“” ym-m-m mnumu-rum-ue i ~— B
e Inkzser s gurable and 10 be usad for f am die “Ence Y .
UG deivanes, Aler eacn oaTent use. g exCosed um-en. ercaptme “m-m anzh oo s =
TrRecE. mavoe - werden kann. €
NOTE: Du not submerge the FARAGON infusermn a lu-lm sokuon. After 4 Bei Nold das grolers ser Zwes Locher
cesmng. f tha PARAGON 15 ditficuft 1o twist togemher, piace a amall &rop of am d aurch die un der Serte oer
IUDNCAONG oMmUment (sucn as K-Y™ felly) on & smas secoon of the T . - {D:
e DOROM of the miuser. Twis! the 100 of the Nzser ONto the botom der 19
outthe omament. & RESNIGEN DES PARAGONNFUSERS
Oer PARAGON-INRmer ot $iadi Una 2Ur mefwiachen Versbrachung von
Nach waer an einem -
mussen e O mt aer me
emer 10%gen
HINWELS: Den PARAGON-inkiser techi o
Falls der R .
1ase Trocten .8, K-YT™Ged) aul sinen Kemen r_:, [ o it
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Ted des Gewanoes unten aew infuser autragen. Das obere Tes des Intusers
aui das urvere Teit aUTSCIrBUDSN, UM G Paste 2u verteden &
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Appendix D
Paragon Predicate Labeling
Pouch Set Label

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / CONTENTS / INHALT /CONTENU /
UN PRODUCTO DE / UN PRODOTTO CONTENIDO / CONTIENE: 1
e
® REF 5000937

I-FLOW CORPORATION, LAKE FOREST, CA US.A.

Paragon Administration Set
1 mi/hr (NS, 32°C)

A @ FEE g

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.5.A) RESTRICTS THIS DEVICE TO SALE Y OR ON THE QRDER OF A HEALTHCARE PROFESSIONAL.

Eurcmaan Rapresentative ! Europasche Vertrstung / Manutactured by / Hersteiler von /
Representant pour [Europe s Representante Europeo Fabnque par / Fabricado por / Prodote Da:
Rappresentante Eurapeo: CE I-Flow Corporation

e MPS Medical Product Service GmbH 0123 Lake Farest. CA 92630 U.S.A.

Borngasse 20. 35619 Braunfeis. Germany 13018708
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Appendix D

Paragon Predicate Labeling

Box Set Labet
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Appendix D
Paragon Predicate Labeling
Flow Rate Label

Skin Contact « NS
mi
— hr
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DIRECTIONS FOR USE

Modei Numbers
P060020, P065005, P100020, P110005, P125015,
P125050, P270010, P270020, P270050(Y), P270100

PainBuster”

INTENDED USE

The PainBuster is intended to provide continuous infusion of a local anesthetic directly into the
intraoperative site for general surgery for postoperative pain management.

CONTRAINDICATIONS

This system is not designed for intravenous, intra-arterial or epidural drug delivery.
Not for biood, blood products, lipids or fat emuisions.

WARNINGS

® Single Use Pump. Do not refill. Discard after use.

® Do not overfill the pump.
® Medications administered with this system should be used in accordance with instructions provided

from the drug manufacturer.

DlRECTIONS FOR USE CONNECTS TO CATHETER

T e
Use Aseptic Technique ”9':::"’_*% -

Filling the Elastomeric Pump

SLOWCONTREL

1. Close clamp on tubing. i
2. Remove protective cap from filling port. e
3. Attach filled syringe to the fill port and inject fluid A
into pump. Repeat if necessary. Do not over fill
pump (refer to table for applicable fill volumes). J_

Replace fill port cap. ,
4. To prime the tubing, open the clamp on the tubing o @

and allow fluid to fill the tubing. Close clamp until T
ready for use. 1}

Placing the Catheter \&_/ ,

1. Insert the introducer needle through the skin (ap-
proximately 3-5 cm away from wound site) then

push introducer and needle into the surgical wound site.
Remove the needle from the introducer.

Insert the marked end of the catheter through the hub of the introducer. Advance the catheter ap-

proximately 2" into the wound site.
4. Remove the introducer while holding the catheter tightly in place. Assure catheter placement in

wound site. :
5. Attach the catheter connector to the unmarked end of the catheter. Tighten until catheter cannot be

removed.
6. Attach syringe to catheter connector and prime the catheter with medication.
7. Attach the catheter connector to the pump tubing unless using the Y Adapter.
7.1 If using the Y Adapter for an additional catheter, then attach the Y Adapter to the pump tubing.
7.2 Attach each catheter connector to the Y Adapter.
8. Tape catheter(s) securely in place. ?O
9. Apply appropriate dressing to catheter site(s).

wnN
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Starting the PainBuster System

1. Open the clamp to begin delivering medication.

2. Secure flow restrictor to skin and appiy desired dressing.

3. Secure PainBuster Pump to the outer dressing with tape or E-Clip as desired.

Delivery Time Information for the PainBuster

F060020| FOBE005] P100020| P110005| P125015| P125050] P270010] P270020] P270050|P270100
Nominal Flow Rate (myhr) 20 0.8 2.0 0.5 15 50 1.0 20 50 10.0
Nominai Delivery Time (days)| 1.3 54 597 2 3 10 113 56 23 R |
Nominal Volims ()~ | 60| 65 | 100 e  w
Maxirmum Vaoiume (mi) 65 657128 7125 335 335 335 335
Retained Vo ()~ | =3 | <=3 | et | RS P Ry S
Approximate Delivery Time
Hours Days
6 80
T S S e R Tl R [ S &6
i8 42 160 260
T e Rt IR B T e io5 a0
- 5 B )
w1 e I = N O . S
80 25 17128
o5 3 e e T} 78 -
% g 58 218
120 5 85 155 250
6 157 280
7 195 325
— ] 215
A 5 e o o IR .
10 248
y I B R SR SR o S o
o . N e

Delivery accuracy is +15% (at a 95% confidence interval) of the
labeled infusion period when delivering normal saline at 88° F (31°C).

NOTES:
1. The infusion rate for each PainBuster Pump is labeled on the fill port. Flow rates from 0.5 mi/hr to 2 mi/hr are for

small wound sites while flow rates from 5 mithr to 10 mi/hr are for larger wounds.
2. Actual infusion times may vary due to:
-viscosity and/or drug concentration.
-fill volumes.
-positioning the PainBuster pump above (increase) or below (decrease) the catheter site.
-temperature: the PainBuster flow restricter (located distal to the filter) should be close to, or in direct contact with, the
skin (31°C/88°F). Temperature will affect solution viscosity, resulting in shorter or longer delivery time. If the PainBuster
is used with the flow restrictor at room temperature (20°C/68°F), delivery time may increase by approximately 25%.
3. This product uses DEHP plasticized PVC. Certain soiutions may be incompatible with the PVC material used in the
administration set. Consuit the drug package insert and other available sources of information for a more thorough

understanding of possible incompatibility problems.

Infusion is complete when the PainBuster Pump is no longer inflated.
APRODUCT OF
CAUTION
Federal (U.S.A.) law restricts this device to sale by or on the order of a healthcare professional. @6@@%1//)
o For Customer Service C€ European Representative: I-FLOW CORPORATK)N@ @/
Call: 1.800.448.3569 g\Ps Med“‘az‘oprggg%s;:""’ef ?mtg* LAKE FOREST, CA 92630
(949) 2062700 01 23 orngasse . auntels., Germany U.S.A.
13020808
8/08
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE/ UN PRODUCTODE ~ CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

(-Flow), REF P270050

[-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001108

PainBuster’ INFUSION KIT
270 mi Vol x 5 mi/hr

CONTENTS: 1 each ~ 270 ml Vol, § mi/hr Pump
1 each — 16GA L.V. Catheter Needle

NOMIBUAL COMPONENTS 1 each ~ 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each - Transparent Dressing

A @ g

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour 'Europe / Representante Europeo:
|-Flow Corporation 0723 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1302078A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE/ UN PRODUCTODE ~ CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

(CET=7A) REF P270100

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001109

PainBuster INFUSION KIT
270 ml Vol x 10 mi/hr

CONTENTS: 1 each - 270 mi Vol, 10 mi/hr Pump
1 each — 16GA [.V. Catheter Needle

S NOT STERILE, "
f,?g,ﬁ:},‘f,i}_ C%Mpsgfgﬂ}s 1 each -~ 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each - Transparent Dressing

A ® g

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0i23 MPS Medical Product Service GmbH

Lake Forest, CA 82630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1302079A
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Appendix D
PainBuster Kit Inner Pouch Labeis

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE/ UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

CEEW), REF P270010

I-FLOW CORPORATION, LAKE FOREST, CAU.S.A. PART NO. 5001106

PainBuster  INFUSION KIT
270 ml Vol x 1 ml/hr

CONTENTS: 1 each - 270 mi Vol, 1 mi/hr Pump
1 each - 16GA LV. Catheter Needle

T’.G‘é’.v"%‘fﬂsc"é’,}p%ﬁé‘;h% " 4 each = 20GA Epidurai Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each - Transparent Dressing

A ® 22 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.5.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour I'Europe / Representante Europeo:
|-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1302076A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT/
CONTENU / CONTENIDO: 1

CE=78) REF P270020

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001107

PainBuster' INFUSIONKIT
270 mi Vol x 2 mi/hr

CONTENTS: 1 each - 270 mi Voi, 2 ml/hr Pump
1 each - 16GA L.V. Catheter Needle

PACKAGE IS NOT STERILE, :
INDIVIDUAL coMpo:Equl'}s 1 each ~ 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each — 60cc Syringe

1 each - Transparent Dressing

A ® 2 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: € Représentant pour 'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1302077A
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

EF\U_EJ_V@O REF P125015
[-FLOW CORPORATION, LAKE FOREST, CAUSA. PART NO. 5001104
PainBuster INFUSION KIT
125 ml Vol x 1.5 mi/hr

CONTENTS: 1 each - 125 ml Vol, 1.5 mi/hr Pump
1 each — 16GA L.V. Catheter Neodle

m.?.%%isc%%%f&%% 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each - Transparent Dressing

A ® 22 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.5.A) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: CE Représentant pour {'Europe / Representante Europeo:

I-Flow Corporation 0723 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1302074A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS / INHALT/
CONTENU / CONTENIDO: 1

Q-FLOW), REF P125050

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001105

PainBuster' INFUSION KIT
125 ml Vol x 5 mi/hr

CONTENTS: 1 each — 125 ml Vol, 5 mithr Pump
1 each — 16GA 1.V. Catheter Needle

PAC! IS NOT STERILE. .
.,fgm%i c(?Jp%NEyLErEs 1 each ~ 20GA Epidurai Catheter Set
ARE STERILE PACKAGED. 1 each — 60cc Syringe

1 each - Transparent Dressing

A @ R LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0723 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1302075A
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

CE=T) REF P100020

|-FLOW CORPORATION, LAKE FOREST, CAU.S.A. PART NO. 5001102

PainBuster INFUSIONKIT
100 ml Vol x 2 ml/hr

CONTENTS: 1 each - 100 mi Voi, 2 mi/hr Pump
1 each — 16GA I.V. Catheter Needle

.

rrfgr\%%iscNngsongﬂ:r% 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each — 60cc Syringe
1 each - Transparent Dressing

A @ 22 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: C€ Représentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0323 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

1302072A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

FEUD REF P110005

®
|-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001103

PainBuster INFUSIONKIT
110 ml Vol x 0.5 mi/hr

CONTENTS: 1 each -~ 110 ml Vol, 0.5 mithr Pump
1 each — 16GA LV. Catheter Needle

PACKAGE IS NOT STERILE, :
INDCIVIDGUAL COMPONENTS 1 each -~ 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each — 60cc Syringe

1 each - Transparent Dressing

A @ g

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: C€ Représentant pour 'Europe / Representante Europeo:
|-Flow Corporation 0723 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S A, Borngasse 20, 35619 Braunfels, Germany

1302073A

45
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT/
CONTENU / CONTENIDO: 1

(=) REF P060020

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001100

PainBuster INFUSION KIT
60 mi Vol x 2 ml/hr

CONTENTS: 1 each - 60 mi Vol, 2 mi/hr Pump
1 each - 16GA L.V. Catheter Needle

T TUAL COMPONENTS 1 each — 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each — Transparent Dressing

A ® 22 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /
Représentant pour I'Europe / Representante Europeo:

Fabrique par / Fabricado por:
MPS Medicai Product Service GmbH

|-Flow Corporation 0323
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1302070A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS/ INHALT/
CONTENU / CONTENIDO: 1

-ELOW),
® REF P065005

|-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001101

PainBuster INFUSION KIT
65 ml Vol x 0.5 mi/hr

CONTENTS: 1 each - 65 mi Vol, 0.5 mi/hr Pump
1 each - 16GA L.V. Catheter Needie
P. . "
IP?&\%GUEA:.SCNOOJPSJNEERP:%ES 1 each - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe
1 each - Transparent Dressing

A ® 22 LOT

SEE DIRECTIONS FOR USE
CAUTION: FEDERAL LAW (U.5.A.) RESTRICTS TH!S DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /
Fabrique par / Fabricado por: Représentant pour 'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany

Manufactured by / Hersteller von /

1302071A
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PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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PainBuster Kit Box Labeis
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Appendix D

PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT/
CONTENU / CONTENIDO: 1
LEWDW ).

I-ELOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000688

PainBuster PUMP
270 ml Vol x 5 ml/hr

A © F==] g

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.} RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteiler von / European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: CE Représentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302088A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1
LEWDW ).

|-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000689

PainBuster PUMP
270 mil Vol x 10 mi/hr

A ® FE=E 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: C€ Représentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302089A

(0
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS /INHALT/
CONTENU / CONTENIDO: 1
LEWEW).

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000686

PainBuster PUMP
270 ml Vol x 1 ml/hr

A @ EF==l] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: CE Représentant pour 'Europe / Representante Europeo:

I-Fiow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302086A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE/UN PRODUCTODE CONTENTS / INHALT/
CONTENU / CONTENIDO: 1
LELWOW ).

|-ELOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000687

PainBuster PUMP
270 ml Vol x 2 ml/hr

A @ FEEl] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fdbrique par / Fabricado por: Ce Représentant pour {'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302087A
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1
LEWOW ).

I-FLOW CORPORATION, LAKE FOREST, CAU.S.A. PART NO. 4000684

PainBuster PUMP
125 mi Vol x 1.5 mi/hr

A ® FEE] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: CE Représentant pour FEurope / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302084A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS /7 INHALT /
CONTENU / CONTENIDO: 1
LEWOW ).

|-FLOW CORPORATION, LAKE FOREST, CAU.SA. PART NO. 4000685

PainBuster PUMP
125 ml Vol x 5 mil/hr

A @ FEEl] G

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A ) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: CE Représentant pour 'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302085A

- /)%
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

Faw.
PART NO. 4000682

l-FLOW CORPORATION, LAKE FOREST, CAUSA.

PainBuster PUMP
100 ml Vol x 2 mi/hr

A © F=El] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteiler von /

Fabrique par / Fabricado por: C€ Représentant pour I'Europe / Representante Europeo:

|-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
13020824

"

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE  CONTENTS / INHALT /
CONTENU / CONTENIDO: 1
BELD o

I-FLOW CORPORATION, LAKE FOREST, CAU.S.A. PART NO. 4000683

PainBuster PUMP
110 ml Vol x 0.5 mil/hr

A © FEmEl] g

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

Manufactured by / Hersteller von / European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: C€ Représentant pour 'Europe / Representante Europeo:

|-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302083A
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Appendix D
PainBuster Pump Pouch Labels

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE CONTENTS / INHALT/

@ CONTENU / CONTENIDO: 1
®

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000680

PainBuster PUMP
60 ml Vol x 2 mi/hr

A ® E=El] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: CE Représentant pour 'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302080A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE/UN PRODUCTODE CONTENTS/ INHALT /
CONTENU / CONTENIDO: 1
EWDW ),

I-FLOW CORPORATION, LAKE FOREST, CAU.S.A. PART NO. 4000681

PainBuster PUMP
65 ml Vol x 0.5 ml/hr

A © FEE] 8

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.S.A ) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: C€ Représentant pour I'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302081A

: /I
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Sgarlato Pain Control Infusion Pump Predicate Labeling
The following contains example labeling from the Sgarlato Pain Control Infusion Pump:
* Directions for Use
* Kit Tray Label
* Special Instructions
* Abbrev. Pain Control Infusion Pump instructions
* Pain Control Infusion Pump Patient Instructions
* Pain Control Infusion Pump Medical Necessity
* Background and Significance of Pain Control Infusion Pump - “PCIP”
* Brochure, “A Significant Improvement in Portable Infusion”
* More background information on Pain Control Infusion Pump

* B. Braun Medical Engineering Memo

s / /5
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Pain Control Infusion Pump
Pain Gontrol System

INDICATIONS

The system is indicated for the relief of pain in patients
following surgery, by the continuous administration of
medication into the wound site. It is convenient for use
by ambulatory patients. .

CONTRAINDICATIONS

Not intended for intravenous infusion.

WARNINGS

DISPOSABLE - Destroy after single use. Do not refill
or resterilize.

Do not overfill device.

Follow drug manufacturer's instructions for the med-
ication being used.

CAUTION
Federal (U.S.A.) Law restricts this device to sale by or
on the order of a physician.

DIRECTIONS FOR USE:

Usa Aseptic Technique.

FILLING RESERVOIR PUMP

1. Closa onvoif clamp of medication tubing.
Remove protective cover from female iuer lock
filling port and discard.

. Attach 60 mi syringe without needle to filling port
at the top of the Pump Resetvoir (refer to figure
1.). Fill reservoir with up to 100 m! of medication.

4. Onoe filling is complete, remove syringe. Secure-
ly attach blue repiacement cap to filling port to
maintain a sterile filling port.

PRIMING SYSTEM (rster 1o figure 3a.)

1. Altach clear connector 10 medication catheter by
pushing catheter into connector as deeply as
possible. Twist connector as tightly as possible,
use MAXIMUM MAND FORCE lo screw connector
camponents together to assure that the catheter
will not putl out. it is almost impossible 1o constrict
the catheter flow by maximum tightening.

2. Hold system reservoir and filter in upright position.
Loosen proximal luer connector (green) to ailow
trapped air to exit.

3. Open on/off clamp (solution will automaticatly
begin 1o flow into tubing and catheter). (Tighten
proximal iuer connector when fluid flow without
air reaches connector.)

4, Hold the fitter vertically and tap filter ightly to remove
air bubbles.

S

Manutactured for:

SGARLATO LABORATORIES, INC.
237 ALMENDRA AVE.

LOS GATOS, CA 95030
Phone 1-800-421-5303
1-408-399-4638
Fax 1-408-354-4922

A4808164 P-2143-3 REV. 1/97
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5. Keep priming until all air has been purged from
tubing, filter and catheter.

6. Allow 10 minutas before piacing catheter in patient
lo see medication drops flow to the end of the
medication catheter. if flow is not seen, attempt
priming with 60 mi syringe filled with 10 mi or
more of medication. Clamp off tubing with pinch
clamp. Disconnect proximal luer connector and
atiach distal connection to syringe. Aspirate air
bubbles and then force medication distally untit
drops of medication are seen at distal end of
medication catheter. if flow is not seen, discard
unit and repeat above steps with new Pain Controt
Infusion Pump unit. tf flow is seen, reattach proxi-
mal connector and releass pinch tubing clamp.

PLACING CATHETER (refer to figure 2.)
NOTE: Prime system compisetely prior to placing
catheter.

METHOD A: FROM INSIDE THE WOUND

1. Push introducer needle from the surgical wound
site § and punctura through skin at
a desired location away from the surgical wound
site,

2. Thread open end of catheter through the tip of the
catheter introducer needle at the puncture site
until the catheter is saen in the surgical wound site.

3. Place the end of the cathster in an appropniate
location (not in a vessel) within the surgical wound
site.

4. Tape catheter 10 the skin to prevent the catheter
from pulling out of the wound site. it is most
effective to tape in a knear paratilel manner to the
catheter (refer to figure 3.)

5. Remove introducar needie from wound site leaving
catheter in place and dispose of needie in accor-
dance wrth institutional protocol.

METHOD B: INSERTION THROUGH SKIN

1. Puncture introducer needie through the skin at a
desired location extemal to the surgical wound
site; push the introducer needla subcutaneously
into the surgical wound site.

2. The catheter is left free, unattached from the
connector. Push catheter into the hub end of the
needie and allow cathater to exit at the needie tip
into the surgical wound site.

3. Remove introducer needie and tape catheter as
described in Method A steps 4 and 5 above.

4. Aftach catheter (o clear connector per Priming Sys-

DESCRIPTION

The Pain Control infusion Pump is
a compiete, li § disposabie
device which uses a constant inter-
nal pressure to infuss medication
for control of pain. The system is
designed to deliver medication con-
tinuousiy into the surgical wound
site over the infusion period.

figure 1.
T
= 60 ml Syringe
=1 Female Luer

Filling Port

Pain Controi
Reservoir pump

figure 2.

Surgical Wound

Catheter Introducer
Needle

[ N
&Wfl/g’”/ 7
I Medication

Remove Catheter Catheter
Introducer Needle

&Medication

Catheter

Catheter

Pain Controt Reservoir Pump |




control of pain

PRODUCT CODE:

PG2000-40

Contents of unopened, undamaged package are:

STERILE ¢ NONPYROGENIC

DISPOSABLE - Destroy after single use.
Do not clean or resterilize.
Store at controlied room temperature.

Pain Gontrol Infusion Pump

Pain Control System

for continuous delivery of medication for

RATE: Approximately 2.0 mi‘hr

ONE SYSTEM CONTAINING:

* 100 mi Medication Reservoir Pump

* 34 inch Medication Tubing

* 5 micron Medication Fiiter and Flow
Reguiator

* 39-1/2 inch Medication Catheter

* 18 GA. x 2-1/2 in. Catheter introducer
Needie

* 60 mi Syringe

» Catheter Tape

* Replacement Cap

CAUTIDN: Federal (U.S.A.) Law restricts Carrying Hamess

this device to sale by or on the order ot
A physiemn

REFER TO OPERATING INSTRUCTIONS
PRIOR TO USE.

U 5. PATENTS 4.937 420 AND $.078.679 AND OTHER
PATENTS PENDING

1

h

SGARLATO LABORATORIES, INC.

237 Almendra Avenue
Los Gatos, CA 95030
Phone 1-800-421-5303
1-408-399-4638
Fax 1-408-354-4922

A NG Io2edra HEY 1T

Oj‘
Fim_l Control Infusion Pump LOTNO.: 814420 PRODUCT CODE:
Pain Controi System peEL 10 OPEN PC2000-40
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Special Instructions: Please Review

Medical Tubing

« Tighten Gently
(will crack with too much force)

Securely Tighten —
(as tight as possible)

l::l
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ABBREV, PAIN CONTROL INFUSION PUMP INSTRUCTIONS
Additional information is provided inside the sterile kit.

IMPORTANT: Use aseptic technique.
RECOMMENDED: Administer prophylactic antibiotic.

FILLING RESERVOIR PUMP:

1. Disconnect flow regulator from tubing at green male luer.

2. Close on/off clamp at the very end of tubing (next to green male
luer).

3. Draw medication into 60 mi syringe. Remove air bubbles.

4. Remove and discard protective cap on top of reservoir filling port.
5. Attach 60 mi syringe without needle to reservoir filling port and
load up to 100 ml of medication.

6. Remove syringe and attach biue replacement cap to filling port.
7. Prime reservoir and tubing by briefly opening clamp to let air
bubbles out.

8. Connect flow filter to tubing. Do not tighten excessively. Open

clamp.

PLACEMENT OF CATHETER:

1. Puncture blue introducer needle through the skin external to the
surgical wound site. Push needle subcutaneously into the wound

cavity.

2. Feed micro catheter through needle and ailow catheter to exit at

the needle tip into the wound at the desirable surgical piane.
IMPORTANT: Do not put catheter in JDlood vessel.

3. Remove and discard needle, leaving catheter in place.

4. Tape catheter to body very near to the insertion site utilizing the

3-4 loop technique in order to keep catheter securely in place.

3. Insert catheter as deeply as possible (apx. 1/2 inch) into

connector. Twist connector as TIGHTLY AS POSSIBLE to assure

that catheter will not pull our.

6. Tape connector beiow patient's knee (if procedure is below the

knee). RECOMMENDED: Place gauze pad between body and

connector for comfort. /
7. Attach carrying harness to reservoir.  Patients can wear or carry /7
device however they prefer.
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PAIN CONTROL INFUSION PUMP PATIENT INSTRUCTIONS

The PCIP Pain Control System is a portable infusion pump designed
to deliver medication directly to the surgical site for management of

pain.

How the System Works

PCIP administers local pain medication directly to the pain site via a
tiny tube which is piaced inside the wound by the physician during
surgery. Pain relief is provided directly where it is needed. This is
an alternative to other forms of therapy such as pain killers and
narcotics taken orally which go throughout the entire body and
sometimes cause side effects such as drowsiness, disorientation,
nausea or other adverse reactions.

— PCIP is comprised of a reservoir with internal spring pressure, tubing
and a very precise flow regulator. The device has been filled with
medication to flow continuously for a specific period of time. The
system shouid remain compietely intact for the duration of the
period. Do not remove the blue cap or disconnect the device in any
way.

If Complications Arise

If you experience any problems with the PCIP unit such as leakage,
the device becoming disconnected, the tube puiling out of the wound
site, or if you experience discomfort or excessive pain, call your
physician immediately. He/she may prescribe supplemental
medication if necessary.

There is a white clamp on the thicker tubing to restrict the fluid flow
if necessary. This should be done only upon the direction of your
doctor. As a general rule, you do not have to do anything with the
unit because it is fully self contained and automatic.

/18

g
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PAIN CONTROL INFUSION PUMP Medical Necessity

Postoperative pain management is an important concern for
anesthesiologists and surgeons. Adequate pain control has been
shown to reduce morbidity by improving mobility and decreasing
the risk of developing deep venous thrombosis. Patient satisfaction
is also increased with control of postoperative pain.

Systematic drugs such as narcotics can provide analgesia but
often have side effects such as respiratory depression, excessive
sedation nausea and vomiting. Regional anesthesia with local
anesthetic reduces the need for systematic medications but requires
a pain injection and repeated dosing.

Local infiltration of a surgical incision with a local anesthetic
has been shown to provide adequate anesthesia. Techniques used
include bathing the incision with local anesthetic prior to closure
(provides limited duration of pain relief), repeated injections into
wound (painfill, increased risk of wound infection and time-
consuming and placement of an epidural catheter into the wound to
allow repeated boluses of local anesthetic. The last technique still
requires additional time from the care given to provide the

additional doses.

The Pain Buster infusion pump is a cost effective
ambulatory, disposable elastomeric pump designed to continuously
deliver a local anesthetic (Bupivacaine 0.25%). It has been
developed to produce analgesia for the control of excruciating

postoperative pain.
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Background and Significance of Pain Control Infusion Pump - "PCIP"

‘ Post-operative pain management is an important concern for anesthesiologists and
- surgeons. Adequate pain control has been shown to reduce morbidity by improving mobility and
decreasing the risk of developing deep venous thrombosis. Patient satisfaction is aiso increased

with controf of post-operative pain.

Systemic drugs such as narcotics can provide anaigesia but often have side effects such
as respiratory depression, excessive sedation, nausea and vomiting. Regional anesthesia with
local anesthetic reduces the need for systemic medications but requires a painful injection and
repeated dosing.

Local infiltration of a surgical incision with a local anesthetic has been shown to provide
adequate anesthesia. Techniques used include bathing the incision with local anesthetic prior to
closure (provides limited duration of pain relief), repeated injections into the wound (painful,
increased risk of wound infection and time-consuming) and placement of an epidural catheter into
the wound to allow repeated boluses of local anesthetic. This last technique still requires
additional time from the care giver to provide the additionat doses.

The PCIP medication infusion pump is a cost effective ambulatory, disposable, spring
activated pump designed to continuously deliver a local anesthetic (Bupivacaine 0.25%). It has
been developed to produce analgesia for the control of excruciating post-operative pain.

PCIP is assembled aseptically in a Clean Room (Class 100). It consists of simple

- assembly of components already used in medical devices. A spring is mounted on a syringe
plunger and capped by an outer shell. Medical grade PVC tubing is connected to the syringe. A
micro-glass cannuia is placed in the end of the PVC tubing exiting the connector. A catheter is
connected to the end of the PVC tubing. A "Y" connector may be added to add a catheter for
maore than one delivery site.

When medication is injected into the injection por, it flows into the syringe, pushing the
syringe plunger against the spring. As the syringe reservoir is filled, the spring produces more
pressure on the plunger, providing pressure on the médication fluid. The medication then flows
through the micro-glass cannula which controis the rate of flow (in a fail-safe manner). The fluid
exits the system via the epidural catheter. Any break in the system wiil result in reduced or no
drug delivery to the patient.

Clinical experience demonstrates that excruciating post-operative pain decreases over
time in most patients. This observation is further demonstrated by the patient's diminishing need
for narcotic analigesia to control pain. Continuous infusion of local anesthetic should provide
analgesia and reduce the need for systemic medications with little risk to the patient.

Pl
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Take Aim
at the Site of Pain

Now you can provide your patients with

safe, reliable, and accurate contfinuous

infusion via Sgartato Lab’s SurgiPEACE pump
system. SP Is suitable for delivery of locai
anesthetic directly to the pain site. There are many
potential applications for pain management.

The SP system is a compiete, lightweight
disposaple device which provides constant
internal pressure via a unique precision
compression spring ana a flow resistor 1o provide a
consistent infusion flow rare througnour the entire
course of therapy. The flow rate is selected by the
physician and cannor be changed oy the patient
thus ensuring safety and efficacy. The medication
reservoir is constructed of a high quaiity auraple
and stable plastic which is suitable for ambulatory
use. This simple and practical system is an
axcellent low cost option for many ot your

odin freatment needs.

e ookt ¢ ot . e i = -

121

Saariato Laboratories. Inc.

237 Almendra Avenue
Los Gatos, CA 98030

- L, (800) 4215303 |
. g : : = d ! (408) 399-4638 1
Zatent = 3.078.679 Zatent = 4 357 420 /--4}/ FAX (408)354-4922 |
o '
v ’
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Safe and Accurate ‘
« - Consistent and reliable flow rate throughout therapy via a precision o

compression spring.
« Tamper resistant design and unique flow restrictor prevent excess

drug delivery and rafe manipuiation.
o Sterile “closed” system design with infegrated tubing reduces risk of

contamingation.
Diquicble gfter single use.

ICIC] ]

] o NBCOF tteries or V. poles needaa: e e R
? « Ughtweight and.compact design encourages patient compliance.

Flexible
Currently there are three flow rates available.
Modei ¢ How Rate Max Volume  Infusion Time

SP500 0.5 mi/hr 100 m 8 days
SP1000 1 mi/hr 100 mi 4 days
SP2000 2 mi/hr 100 mi 2 days

Reliable and Durable

o Outer markings on barrel show exactly how much fluid is in the

reservoir at any goint in time. 1

Durable hard plastic pump design minimizes possibility of pump being

' damaged or crushed. especially for long term use.

: « All polypropylene housing provides for greater drug stability and
less sensitivities compared to elastomeric pumps. Drug stability
information is available.

i
[ ]

Cost Effective
« Low Ccst
. Reduces or elimrates cofentially expensive clinician

intervention fime.
. Low cost aiternative to other more costly forme-of

pain treatment.
. Indications and Usage: For patients requiring siow confinuous
i administration of medication. It is convenient for ambuiation use

for inpatients Quipatients or NOMe CAIe. . k. i+ ey

Contraindicatidns: Not designed for rapidinfusion of medications '
Kit Options: Ccnyi'ng harness, catheter, needie, éc‘rhéi"ér ...05 i

‘ connector, “Y” adapter for multiple catheters.

Sgariato Laboratories, Inc. ,.-i,

237 Aimencrg Avenue

Los Gates. CA $5030 ?/
(800) 421-5203 - p .
408) 235-4638 -
ZAX (408)2E4-4522
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7. BRAUN HEDICAL|TO: Fiic FRON: Bi1l Reiser|DATE: . Zas
, V.92 Xz

ENGINEERING  (DISTRIBUTION: (D) (%) (b)(4)

MEXO SUBJECT: Sgarlatag Pump - Flov Rate Teating

e ﬁ‘4===============-==================

(b)(4)

(b)(4)

Frocedure:

. [(OT0®

(b)(4)

Regultg:

(b) (4)

(b)(4)

Summary;:

(b) (4)

(b)(4)
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{FROM: Bill Rnxsav-iDﬂTE:
i iR ‘

TO: File

BURRON meDICAL ||

i
f ‘
J ENGINEERING [OISTRIBUTION:
i -
i ~MEMJ i SUBJECT : (0) (%) (b)(4)
(b) (4)
(b)(4)
Praocedurs:
(b)(4)
(b)(4)
Results:
(b)(4)
(b)(4)
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The following contents are example labeling from the Homepump C-Series 65ml Volume, 0.5 mi/hr

Homepump C-Series Predicate Labeling

o flow rate model:

P/N 111111 - Directions for Use
P/N 1301712 - Flow Rate Label
P/N 111112 - Pouch Insert

P/N 1301758 - Pouch Label

P/N 1301757 - Inner Box Label
P/N 1301759 - Shipper Box Label

FOI - Page 141 of 245

/2L




DIRECTIONS FOR USE
HOMEPUMB C-SERIES MODELS: C060020, C065005, C100020

DISPOSABLE ELASTOMERIC INFUSION SYSTEM C125050, C270010, C270020, C27010(

is designed for use by ambuiatory patients.

« The Homepump is indicated for continuous delivery of medications through intravenous, intra-arterial, subcutaneous or epidural routes.

« The Homepump is not intended for the delivery of blood, biood products or TPN.

« The Homepump tubing is made of DEHP plasticized PVC.

» Epidural Administration: Epidurai infusion of analgesics is limited o use of indweiling catheters specifically designed for epidurai deiivery.
To prevent infusion of drugs not indicated for epidurai use, do not use IV set with additive ports. it is strongly recommended that devices
used for administration of medication via epidurai routes be ciearly differentiated from ail other infusion devices.

Warning: Epidural administration of drugs other than those indicated for epidural use couid resuit in serious injury to the patient.

« {tis the responsibility of the pharmacist to assure, that the medication is prepared and administered in accordance with the drug
manufacturer's package insert. It is the responsibility of the heaithcare provider to assure the patient is educated on the proper use of this
product. .

+ Refer to Center tor Disease Control Guideline for Prevention of Intravenous Therapy-related infections for specific recommendations

regarding the usage of iV administration sets.

* Do not use while showering, bathing, or swimming. ‘/"““'2"

* Do not microwave or submerge in water. OSTALEND B s

» Do not reuse. w—‘ﬁ ]
Use aseptic technique. J— g

1. Remove filled Homepump from protective plastic bag and verify that the ctamp on the
tubing is closed.

2. HRemove distal end cap from tubing. Open ctamp. Fluid wiil fill the tubing set. When
all air has been expsiled from the tubing set, ciose clamp.

3. Attach the Homepump tubing to the appropnate access site, as instructed by your
heaithcare provider.

4. Begin infusion by opening the ciamp.

5. When the elastomeric membrane is no longer extended, infusion is complete;
disconnact and dispose of the Homepump as instructed by your healthcare provider.

FLOW e

Effects of Environmental Factors (such as storage time, temperature, solution viscosity,
backpressure, and/or fill voiume) on infusion Delivery Times
The information below wiil assist the heaithcare provider in understanding these factors:
1. C-Series Homepump delivery shouid be started immediately after filling. Storage of a filled Homepump unit for more than 8 hours prior
to starting infusion may result in a 10% longer delivery time.
2. {f a filled Homepump unit needs to be stored in the refrigerator or freezer, for any reason, allow the unit to warm to room temperature
before using: |f refrigerated, allow 4 hours for C060020, CO65005, C100020, C125050: aliow 12 hours for C270010, C270020, C270100.
1t frozen, ailow 8 hours for C060020, C065005, C100020, C125050; allow 24 hours for C270010, C270020, C270100.
Note: Delivery time can increase significantly as a resuit of extended storage time.
3. The C-Series Homepump System is designed for the infusion tubing to be worn under the ciothing, while the Homepump reservoir can
be wom in the manner most comfortable to the patient. The Homepump flow restricter (located distal to the filter) should be cigse io,

or in direct contact with, the skin (31°C/88°F).
Temperature will affect solution viscosity, resuiting in shorter or longer
delivery time. If the Homadump is used with the flow restricter at room Delivery Times information
temperature (20°C/68°F), delivery time will increase by 25%. for C-Series Homepumps
4. Homepump delivery times are based on normal saline. Addition of [ovseesa™T Servees | ciaess | ciives
any drug or use of another diluent may change viscosity and resuit in NOWSLAL FLOW RATE (mi) ? on 7 T : 2 e
longer or shorter delivery time; use of DSW wiil resuit in a 10% longer [ owsa votmxon [ [ 198 2 i 278 are
delivery time. ""“"""":‘;': = = = = = = =
5. When administering through a central intravenous, arterial, or epidural [sesox. crLvesy Twe VOLUMS (mh
catheter, follow the instructions provided by the catheter manuiacturer. in "
The length, diameter, and position (pressure at catheter tip) may affect = = 2 - e =
dB"Ve’y time. werte 52 s 128 - - Eid
6. A Homepump filled with more Typheat Flow Curve for a ¥ TR -
than the nominai volume wiil 1 < il i il
infuse at a lower than nominai e = = e e
flow rate. ) H s ~ aisa ss e
A Homepump filled with less than §§ ]’—-¥ < : zomiee " me | e
the nominal volume will infuse at 235 ! \; . = o
& higher than nominal flow rate. AN e 3t
A PRODUCT OF ‘ m =
100% 108
DELIVERY TIME TTe T T 188

I-FLOW CORPORATION
U.S. Pat. Nos. D324.911; 5.080.852; 5,105.883: ang Foreign Pat. Pena.

LAKEFOREST, CA 52630 .
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HOMEPUMP

DISPOSABLE ELASTOMERIC INFUSION SYSTEM

FOR SINGLE USE ONLY INFUSIONSGERAT ZUR

* Fluld pathway and areas under EINMALIGEN VERWENDUNG
undisturbed protective caps are + Auf Sterilitit und Pyrogonfnlheit
sterile and nonpyrogenic. gepriift.

+ Do not remove from package until * Nicht verwenden, wenn
ready for use. ' Schutzkappen abgefailen oder

+ Do not use if previousiy opened or geiockert sind oder wenn Packung
damaged. beschidigt ist.

+ See Directions for Use in the + Bitte Gebrauchsanweisung in der
dispenser box. Sammeipackung beachten.

« Storage: 10°-40°C, + Lagerung: 10°-40°C,

10-90% reiative humidity. 10-90% Luftfeuchtigkeit. 5
DIFFUSEUR PORTABLE A USAGE BOMBA DE INFUSION PARA UN
UNIQUE SOLO USO

+ Stérile, apyrogéne. « Estéril, apirégena.

» Vérifier I'intégrité du protecteur + No utilizar si el envase umtano no

i individuei avant usage. esta integro.
b + Se référer au mode d'empioi dans » Consuitar el modo de ampleo enia

'embaliage de protection. caja dispensadora.

« Conserver a 10°-40°C, « Conservar a 10°-40°C,

10-80% humidité. 10-80% humedad.

| STERILE| EO |
A PRODUCT OF
CAUTION: Federal (U.S.A.) Law restricts this
device to sale by or on order of a physician.
1-FLOW CORPORATION U.S. Pat. Nos. D324.911; 5,080.652
LAKE FOREST, CA 92630 5,105,983; and Foreigp Pat. Pend.
USA Assembied in Mexico 111112, Rev. B
TITLE: C-Series pouch insert
DRWG
NO: 111112 REV: B /&?
SHT 3 oF 4 RN 100 %
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DIRECTIONS FOR FILLING - Use Aseptic Technique.

1. Remove the cap from the fill port and retain for tater use. ,

2. The HOMEPUMP can be filled with a syringe or other filling device. Remove ail air from the
ﬁtﬁudwbemdamnwawhmﬁum

1. Close the clamp and fill the HOMEPUMP with no more than the recommended maximurn fill

volume.

6. WWMWmmmmmaMpammmﬂ.

7. Put HOMEPUMP into protective plastic bag for shipping and handling.

ANLEITUNG ZUM FULLEN - Auf aseptische Arheitsweise achten.

1. Die Schutzkappe vom Fallport entfemen und zur Seite legen.

2. Die HOMEPUMP kann mit einer Soritze oder einer anderen Filivormichtung gefullt werden. Die
gesamte Luft aus der Flivormchtung entfemnen. Fillvorriciitung sicher mit dem Fliport
verbinden.

1. Die Klemme schiiessen und die HOMEPUMP mit héchstens dem empfohienen maximaten
Faflvoliumen fiillen.

4. Die Fitlivorrichtung vom Foliport entfernen.

5. Die Schutzkappe wieder aufsetzen.

&. Mit den entsprechenden pharmazeutischen und Patienteninformationen bezeichnen.

7. Fr den Versand, Transport und Kurzfristige Lagerung vorgesshene HOMEPUMP in den
Kunststoff-Schutzbeutel verpacken.

INSTRUCTIONS POURLE REMPLISSAGE - Uliliser une technique aseptique.
1 Retirer i bouchon protecteur du site de rempiissage et i mettre de coté. ‘
2. La HOMEPUMP peut étre remplie avec une seringue ou un autre appareil de remplissage. N
Expuiser tout 'air de {'appareil de remplissage et raccorder le de fagon sire au site de
remplissage.
3. Fermer te clamp et remplir la HOMEPUMP sans dépasser ie volume de remplissage
maximurm.
. Retirer fappareil de remplissage du site de remplissage.
. Raccorder ie bouchon protecteur sur le site de remptissage.
. Eliqueter avec ies renseignements pharmaceutiques et informations pour le patient appropries.
_ Mettre ia HOMEPUMP dans ie sac protecteur en plastique pour |'expedition et ia manutenton.

INSTRUCCIONES PARA LLENAR - Use una técnica aseéptica.

1. Remueva la tapa dei orificio supenory reténgaia.

2. El HOMEPUMP se puede llenar con una jeringa u otro sistema de Henado. Elimine todo el aire
del sistema de ﬂgnaduyqqnécl;bﬁmemenﬂdoﬂﬁosumr.

3. Clee la pinza y lléné el HOMEPUMP sin sobrepasar ei maximo voiumen recomendado.

4. Remueva ¢! sistema de llenaco del onficio superior. ‘

5. Vuelva a conectar {a tapa en el orificio supenior asegurandola firmemente.

6. Mérque ¢l HOMEPUMP con la correspondients informacion farmacéutica y de! paciente.

7. Ponga el HOMEPUMP en ia boisa de pléstico protectora para envio y manejo.

(.19)

-~ R, h

TiTLe:  C-Series pouch insert

ORWG '
NO: 111112 REV: B
SHT 4 OF 4 PRINTED 100 %




PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS /INHALT/

m CONTENU /CONTENIDO: 1
F@_ W >® REF C065005

I-FLOW CORPORATION, LAKE FOREST. CA U.S.A. PART NO. 5001013

Homepump ECLIPSE®C-Series
65 mi Volume, 0.5 mi/hr

Assembied in Mexica

A © FEEE g

CAUTION: FEDERAL LAW (U.S.A) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OF A PHYSICIAN.

SEE DIRECTIONS FOR USE.
Manutactured by / Herstetler von ¢ European Representative / Europatscne Vertretung /
Fabrique par / Fabricado por: Représentant pour I'Eurcpe  Representante Europeo:
I-Flow Carporation ce MPS Medicai Product Service GmbH
Lake Forest. CA 92630 U S.A. 0123 Bomgasse 20. 35619 Braunfeis. Germany

13017588
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LOCAL ANAESTHETIC TECHNIQUES FOR PREVENTION -

OF POSTOPERATIVE PAIN

E. N. ARMITAGE

HISTORY

The poteatial benefits of local anaesthetic tech-
niques in the postoperative period have long been
recognized. In 2 review of eariy work, Simpson
and Parkhouse (1961) pointed out that, in 1935,
Capeile irrigated abdominal wounds with local
anaesthetic injected through large, curved, hollow
needles. These were inserted at the end of the
operzaton and left in place in a- manner similar to
deep tension sutures. The method was apparently
effective, but was not adopted widely because of
fear of wound infection and delayed healing.
Gerwig, Thompson and Blades (1951) used the
same principle when they inserted polyethylene
tubes deep to the anterior rectus sheath for wound
irrigation, and they noted that patients so treated
required oaly & quarter of the usual amount of
morphine.

Gius (1940) described the use of pataverte-
bral block with procaine for the treatment of
post-operative atelectasis, and Cleéland (1949) used
“continuous” caudal and extradurai anaigesia for
over 100 abdominal and ano-rectal cases. He
claimed that this resuited in normal postoperative
respiration and early, painless ambulation. Bonica
(1953) used intermitrent injections through an
indweiling extradurai catheter to produce seg-
mental anaigesia, and found that this gave com-
plete pain relief and allowed effective ventilation
and coughing. Dawkins (1956) preferred to give
extradural lignocaine as an infusion. He found that
this technique was capable of providing truly
continuous analgesia, and pointed out that the use
of the word “continuous” is a misnomer when
applied tq intermittent injections or top-ups of
local anaesthetic. ‘ : *

These pioneer workers had demonstrated that
local anaesthetics produce excellent postoperadve
analgesia, but they had also encountered the

E. N. ARMITAGE, M.B., B.S., F.F.AR.CS., Brighton Generat
Hospitai, Brighton, W. Sussex.
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drawbacks. Infusion systems were open to the
criticism that the extent of block might be difficulr
to control and that any sudden, unsuspected
hypotension could be dangerous 10 a patieat in the
sitting position (Bonicz, 1957). Regarding inter-
mitteat top-ups, Simpson and colleagues (1961)
summarized the situation as follows: “The
exacting nature of the technique, the necessiry for
scrupulous asepsis, and the large numbers of
miccdonsrequired,mkecondnuouspostopcmdve
anaigesia by means of intermirtenr, mid-thoracic
extradural block unsuitable for routine use except
where the special facilities of an intensive therapy
unit are available.

These early observations provide guidelines for
the “ideal” local anaesthetic technique for use in
the postoperative period. It should be effective
over the whole of the painful area, but its extent
should not be difficult to concrol. It should not
readily produce toxic effects and should not be
unduly labour-intensive. Side effects should be
minimal.

EXTRADURAL BLOCK

This is particularly useful because it can provide
analgesia after surgery of the thorax, abdomen,
pelvis and lower {imb.

A
Factors affecting the catheter

Position. The catheter must be placed so that
local angesthetic solution - injected through it
produces analgesia at the site of operation. The
mode of spread of solution depends on the method
of administration. Injected solution emerges from
the catheter under pressure and spreads equally up
and down the extradural space. The catheter tip
should therefore lie at the segment innervating the
middle of the required area of anaigesia. Forupper
abdominal operations, this shouid be berween T6
and T8. An infused solution enters the extradural
space under minimai pressure and its spread is
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area of anaigesta
T6~T12

(K94
P agnocaine
0.44 9
lignocaine

,\/ same areaof
anaigesia

1

\TS-T'IZ

Fig. 1. Theoriginal illustration by Green and Dawkins (1966).
The lower diagram shows the catheter tip placed at the upper
end of the required area of block when the patient is in the 45°
sitting position and the local anaesthetic is infused. The upper
diagram shows the same area of anaigesia obtained with the
patient supine and the solution administered as a boius.

Tostly influenced by gravity. Since the patient is
‘ikely to be sirting up when the postoperauve
fusion is in progress, the catheter up shouid be
it the segmental level innervating the upper end
of the surgical incision (fig. 1) (Green and
Dawkins, 1966).

Insertion. \When an extradural biock is used only
for the duration of surgery, it is customary to insert
a short length of catheter (2~3cm) to the
extradural space. Looping and knotting cannot
oceur and the risk of venous and dural puncrure
is minimized. Although this is satisfactory during
and immediately after the operation, the cathetar
tends to become extruded as the patient mobilizes
and as infusions are continued or repeated
injections given. At least 5 cm of catheter shouid
therefore be inserted to the extradurat space if
long-term analgesia is planned.
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Duration. The pawn of major surgery is at its
most severe and debilitating in the first 2 or 3 days
and extradural analgesia is of most benefit during
this time. Thereafter, the intensity of pain
diminishes and it can usually be controlled
adequately with i.m. opioids or orai preparations.

[nfection is uniikely to occur when catheters are
removed after 2 days and patients have been
reported in whom they have been left in place for
between 7 and 25 days (Dawkins, 1966; Lloyd and
Rucklidge, 1969; Spoerel, Thomas and Geruia,
1970). However, skin infection was noted after 3
days at the enwry site of tlie catheter in one
instance. Infection of the extradural space is very
rare (Baker et al.,, 1975), but it'is serious when it
occurs (Saady, 1976) and injections and inifusions
should be delivered through a system which
includes a bacterial filter. Indwelling catheters can
migrate and the tip.can éater a blood vessel or
puncture the dura. The length of time for which
a catheter is left in place represents a compromise
berween these possible hazards and the benefits
resulting from the analgesia. Two to three days
would seem to be the optirnal time.

Choice of drug

[t is important that a locai anaesthetic, given by
intermittent bolus injection or by infusion, should
not produce systemic toxicity. Reynoids (1971)
found bupivaczine to have a wider safety margin
than lignocaine or mepivacaitie when given by
intermitrent injection during surgery. Tucker and
Mather (1975) used a computér model to predict
the pattern of drug concentrations in the extradurai
and plasma compartments, and concluded that
longer-acting agents such as etidocaine accumulate
rapidly in the extradurai space, but slowly in the
piasma(fig. 2). Systemic toxicity and tachyphyiaxis
were observed when lignocaine was administered

] : u

as a continuous extradural infusion (Sjogren and
Wright, 1972). Bromage (1975) found that, in low
concentration, bupivacaine produced less motor
block, for any given degree of sénsory block, than
did etidocaine, amethocaine ard lignocaine. The
evidence suggests that bupivaciine is the agent of
choice for postoperative use.

It may be thought that the addition of
adrenaline to the  local anaesthetic couid be
beneficial on the grounds that the risk of systemic
toxicity would be reduced, but in fact plasma
concentrations are not significantly ‘decreased
(Wahba, Don and Craig, 1975). Hypotension is
more marked when the local anaesthetic solution
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lontains adrenaline (Ieanedy, 1966) anqd in view
of the possibility that the proionged infusion of
adrenaline might cause ischaemic nerve damage,
its use should be avoided.

Anticoagulation

The extradural space is vascular and since the
insertion of a catheter is z “blind " procedure,
occasional damage to blood vessels is inevitabje.
Haemorrhage from such damage canpot ‘be
controlled directly and although this is of litde
clinical consequence in the presence of normaj
clotting mechanisms, it does have tmplications for
patients receiving anucoaguiants. Some wiil be
receiving oral aniticoaguiants for pre-existing
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cardiovascular disease. Others may require hep-
arinization during arterial procedures, and the
administration of low-dose heparin for prophylaxis
against deep vein thrombosis after major surgery
is now widely practised.

There has been understandable reiuctance to
insert extradural catheters to patients in -any of
these categories, but there js evidence that the
procedure may be safe in cerrain circumstances.
Rao and El-Etr (1981) reported 3164 patienes who
received continuous extraduraj anaesthesia before -
the administration of heparin during operation.
The activated clotting time was approximately
twice the preoperative value, but the authors
found no evidence of extradural haematoma.
Odoom and Sih ( 1983) reported 950 patients who
received intraoperative heparin after insertion of
the catheter, but these patents had aiso received
oral anticoagulants before operation and their
clotting mechanisms were abnormai at the time of
catheter insertion (mean thrombotest: 199 ;
normal range: 70-130%,). None devetoped neuro-
logicai complications.

Although these studies appear to demonstrate
the reiative safery of heparinization after insertion
of an extradurai catheter, the authors stress the
importance of controiling the degree of hepariniz-
ation through the activated clotting time, and they
regard t.hrombocytopacnia, prior heparinization,
long-term  aspirin therapy and a thrombotest
below'109, as contraindications. The management
of the individual case depends on the balance
between factors contributing to the thrombosis
risk and the benefits likley to be conferred by the
extradurai. For major abdominal operations, the
present author inserts the catheter before surgery
and does not institute low-dose heparin therapy
unul 68 h after operation. ‘ ‘

Bolus [njection

Integmittent injection, or topping-up, is the
traditional method of prolonging analgesia into
the postoperative period. It is satisfactory if the
increments are givenon a regular, timed basis with
the objective of preventing pain. It is much less
satisfactory if given on demand, since this implies
that the presence of pain is the indication for a
top-up. If the tOp-ups are to be given by nursing
or medical staff, the patient nursed in an intensive
therapy unit or 2 high dependency area stands a
better chance of receiving ' prompt attention, and
the method is therefore inappropriate for the
majority of patients who rerurn to a generai
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surgical ward. Early attempts were made to
overcome this difficulty by the use of a mechanical
injection device which delivered a prederermined
dose of lignocaine or mepivacaine at reguiar
intervals (Cox and Spocrci 1964). More recently,
Scott, Schweizer and Thom (1982) used a
specially designed roller pump to deliver 6—-10-mi
doses of 0.5°%, buplvacmne 2 hourly. They found
this provided good anaigesia over 24 h. In the same
study, another group of patients received 0.5%
buvaammc 4-5 mi given every 1-2 h by nurses.

[t was'not possxblc to continue this regimen over-
night and, even over the 8 h for which data were
available, good anaigesia was obuairied in less than
half the patients, because the nurses could not give
the injections frequ:mly enough. Schweitzer

(personal communication) subsequenty found .

that when 2-mi doses of 0.5%, bupivacaine were
delivered hourly through the pump, good analgesia
was obrained.

Continuous Infusion .

[t was soon appreciated that it should be possible
t0 maintain a constant state of anaigesia by ad-
ministering local anaesthétic by infusion. The
method has the advantage that syringe drivers
and variable rate infusion pumps are standard
equipment and readily available, and the main-
tenance and monitumng is not labour-intensive.

Low volume/high concentration. Early workers
(Spoerel, Thomas and Gerula, 1970) used standard
concenrrations of dmg, 1 or 29, lignocaine or
mepivacaine, ata rate of 5-12-mi h~! after thoracic
and abdominal surgcry Thcy continued the
infusion for an avcragc of 3 days.and claimed good
cesults in 779 of cases. Pflug and coiléagues
'1974) achieved excellent anaigesia after upper
abdominal surgery, infusing 0.5%, bupivacaine at
arate of 35 mi h-'. ’I‘hcy reduced the concentra-
tion to 0.25% on the 3rd day, but kept the rate
coastant. [t would secm that further reduction of
the rate rcsults in vanablc blocks. This is because
an infused 'solution, unlxke a: bolus m;ca:on, has
minimal injection pressure 1o, propcl it away from
the catheter tip, and an ingrease in drug con-
centration is msuﬁacnr. to compensate for ‘this
lack of physlcal spread. Renck and colleagues
(1976) gave 1% bupicavacaine at 2 rate of
0.75 mi h-V after :horacxc surgery and failed to
achieve rcl:ablc analgbsm

High volume/lot coricentrarion. fn the author’s
opinion, this is the method of choice. [t involves

FOI - Page 153 of 245

793

the infusion of 0.1-0.125%  bupivacaine
16-24 mi h~'. Assuming that the catheter tip is
appropriately piaced, there is rarely any difficulty
in achieving adequate spread of anaigesia, motor
block is less intense and drowsiness, a systemic
side effect of bupivacaine, is less common than
with the 0.25%; solution (Griffiths, Diamond and
Cameron, 1975). The accidental administration of
excessive volume is likely to resuit in less severe
toxic effects if a solution of low concentration is
used. Hypotension is less common with an
infusion than with a bolus technique (Scotr,
Schweitzer and Thorn, 1982), and infusions have
been used safely on general surgicai wards after
abdominal and thoracic surgery (Ross, Clarke and
Armitage, 1980). Unfortunateiv, local anaesthertics
are not yet commercially available in low concen-
tration and large volume, and suitable solutions
have therefore to be speciailvy prepared.

Practical aspects of management

Filters. Extradural filters are designed to
prevent the passage of bacteria and are capabie of
excluding particles as smail as 0.22 um. When
fluid is infused at a rate of, for example, 20 mi h-,
particles accumuiate rapidly on the filter and its
resistance increases. The resulting increase in
pressure between the filter and the pump may
cause separation of the infusion line at a junction
point. This problem can be overcome by changing
the filter every 12 h, but it is the author’s practice
to0-insert a biood filter bctwccn the pack of local
anaesthetic solution and the administration set.
This removes the larger particles, and the bacterial
filter usuaily lasts for the duration of the infusion.

The pump. Resistance in an infusion line is high,
since fluid 'has to pass not only through the filter,
bur alsq,along the narrow 90-cm long extradural
catheter. The pump must therefore be powerful.
It shouid also be quiet and accurate and give
warning when solution is flowing faster or slower
than the selected rate. Nursing seaff shouid have
casy access to an illustrated chart showing ‘the
common causes of, and remedies for, pump
malfuncrion.

Bolus during an infusion. Although an infusion
of 0.1% bupivacaine 20 mi h! wiil often give
satisfactory anaigesia for 2-3 days without the
need for adjustment, the block wiil sometimes
regress. Setting the pump at a higher rate will not
correct a regressing block uniess a bolus is first

A
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Plaama bupivacaine {ugmi')
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F16. 3. Mean plasma bupivacaine concentrations (+8SD) in

ane pauents kept free of pain with exwradurai infusions of

0.125% bupivacaine after abdominai or thoraco-abdominal
surgery.

given to re-establish the required area of analgesia.
A “bolus” can be given without breaching the
infusion line by running the pump at 90
drops min -, Astandardadministration setdelivers
4.5 ml during 1 min at this rate, and volumes of
4.5-9 ml are usually required. Griffiths, Diamond
and Cameron (1975) infused 0.125 % or 0.25%,
bupivacainear 1S mi h~! after thoracic surgery and
achieved satisfactory analgesia in five of seven
patients. However, in spite of this gerierous rate,
a mean of five bolus doses (58 mi of 0.259%,
bupivacaine) was required during the 48-h period
studied.

A regressing block may not be the only reason
for a bolus being required. Gjessing and Tomlin
(1979) have suggested that the intensity of
postoperative pain is not constant, but cyclicai.
They identified four peaks (occurring ac 4, 10, 14
and 18 h) during an 18-h period in women
undergoing total hip replacement, and two peaks
(at 6~8 and 12-16 h) in men having the same
operation. They aiso suggested that patterns of
pain may be different after different types of
surgery. 3

Motor block. Weakness or paralysis of the lower
limb muscles is not usually produced when nerves
are subjected to intermirttent bolus injections of
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locai anaesthettc, but it is quite common, even with

dilute solutions, during the course of an infusion.

This is presumably because the large, resistant

motor fibres eventuaily become affected aftar they

have been bathed constantly for severai hours. The

patient should be warned of this possibility at the

preoperative visit and assured that recovery of
function occurs within 2 or 3 h after reduction of
the infusion rate. Similarly, surgeons shouid be.
aware that symptoms do not necessarily betoken .
a neurological or vascular disaster.

Additional sedation. Since postoperative extra-
dural block is performed to provide better pain
control. at the operation site than conventionai
opioid anaigesia, it is sometimes felt that any
discomfort indicates a failure of the block and that
no opioid shouid be necessary. This atritude faiis
to take into account the fact that there are some
sources of discomfort which 'the extradural is
intrinsically, incapable of relieving, or which lie
outside its range. These include anxietry about the
recent operation, sleeplessness as a resuit of noise
and the need for frequent postoperative observa-
tions, and shoulider tip pain which is thought to
resuit from pneumoperitoneum. The administrz-
tion of occasional, smail doses of opiocid under
these circumstances, fir from‘i‘dCValuingfmc block,
gready enhances it and gives exceilent overall
resuits. '

Plasma concentrations. The extradural infusion
of a local anaesthetic drug over 2 long period may
lead to potentially toxic plasma concentrations.
Ross, Clarke and Armitage (1980) followed
intraoperative boluses of 0.25 % bupivacaine with
the postoperative infusion of 0.125 %, and meas-
ured venous piasma concentrations at 4-h
intervals for 44 h. The infusidn rate was adjusted
so that patients were pain-free and side effects
were minimal, and it varied berween 12 and
36 ml h~! with an average of 20 mi h~'. This
regimen produccd mean  venous bupivacaine
concentrations of 3 ugmi-! (range 1.3—4.9 ug
mi=!) after 44 h (fig. 3). Patierits were assessed
clinically when the blood samples were taken and
no signs of cerebral toxicity were detected,
although one patient became suphoric. Reynoids
(1971) has stated that even mild toxic symptoms
are uniikely to appear atplasmaconcentrations iess
than 1.6 ug mi~!. Unfortunately, this figure has
sometimes subsequently been ‘taken to represent
“the toxic level” for bupivacaine and this is

e
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clearly an incorrect interpretation of the originai
statement.

The appearance of toxic symptoms depends on
factors other than the plasma concentration. Scott
(1975) administered i.v. bupivacaine at different
rates to conscious volunreers and found that
symptoms appeared at low plasma concentrations
when the infusion rate was high. The rate of
increase in concentration tends to be very slow
when dilute bupivacaine is given by extradurai
infusion (fig. 3) and this may explain why no toxic
effects were observed in Ross’s patients. A further
expianation may lie in the fact that ¢-globulin, the
protein to which bupivacaine binds, increases after
surgery and may march the increase in piasma
bupivacaine concentration. The unbound fraction
of the drug may remain virtually constant under
these circumstances. ‘

Although venous plasma concentrations are
often measured, it is the arterial concentration
which is more closely related to the development
of toxic symptoms. Griffiths, Diamond and
Cameron (1975) followed intraoperarive injections
of 0.5% buvaaa.me (with ‘adrenaline) 6—8 mi
with a postoperative infusion of 0.125%, buvaa-
caine at a mean rate of 13 mih~t and they
supplemented this, as required, with boluses of
0.25% bupivacaine 5-8 ml. They took arterial
samples and found a mean vajue of 2 ug mi—!
(range 0.93-3.76 ug mi-*).

Effects on the cardiovascular system

Some degree of hypotension almost invariably
accompanies extradural block and it is fear of its
consequences and, perhaps, uncertainty about its
significance which deters many from proionging
the block after operation.

Thenormalpatient. The sympathctic denervation
caused by extradural block results in pcnphcrai
arterial and venous dilatation. The latter gives rise
to decreased venous return and, if the affected
veins are below the level of the right atrium,
cardiac ourput may be reduced. Mean arterial
pressure decreases in proportion to the decrease in
cardiac output and peripheral vascular resistance.
As 3 consequence, coronary blood flow is reduced,
but forrunately this is accompanied by a similar
reduction in the myocardial oxygen requirement.

Sympathetic block below T4 results in dilatation
of the spianchnic, pelvic and lower limb vessels,
and various mechanisms come into play to
compensate for this. Vasoconstriction above the
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level of the biock occurs, mediated by unblocked
sympathetic vasoconstrictor fibres (T1-4), and
release of catecholamines may be mediated by any
unblockedfibrestotheadrenaimedulla. Unblocked
cardiac sympathetic fibres mediate an increase in
myocardiai contractility and heartrate. Inaddition,
vascular tone below the level of the block may
return  because of autoregulation of flow by
precapillary sphincters (Granger and Guyton,
1969) and it has been suggested that low plasma
concentrations of local anaesthetic drug cause
cardiovascular stimulation (Bonica, Berges and
Morikawa, 1970).

Sympatheticblockabove T4 reducesorabolishes
compensatory vasoconstriction in the head, neck
and upper limb as weil as the ability of the cardiac
sympathetic fibres to stimulate the heart. [t is
therefore surprising that the cardiovascular
changes noted with upper thoracic blocks have
been relatively modest. Mcl.ean and colleagues
(1967) found 2 15-209% reducrion in cardiac
ourput and an increase in central venous pressure
(CVP). Bonica and coileagues (1971, 1972) also
demonstrated an increase in CYP and found that
mean arterial pressure and peripheral resistance
decreased by about 20%,, but they observed no
change in cardiac output or heart rate.

Relation of sympathetic to sensory block. There is
disagreement as to whether or not a syrmpathetic
block extends higher or lower than a somatic
block. Bonica, Berges and Morikawa (1970) were
unable to demonstrate any sympathetic block in
two of eight patents, even though ail ‘had skin
hvpoaigesia. On the other hand, Horner’s syn-
drome is occasionally seen following an extradural
where the analgesia is confined to the lower
thoracic segments. Wugmeister and Hehre (1967)
concluded that sympathetic and somatic block
extend®d o thie : same levei because loss of pin prick
and coid sensation affected the same ‘area. The
above evidence suggests that there is wide
variation between patients.. The practical conse-
quence is that the incidence and severity of
hypotension are aiso likely to vary.

Patients in pain. The effect of extradural block
on the cardiovascular system of the postoperative
patient was studied by Sjogren and Wright (1972).
They maintained anaigesia with 0.4 % lignocaine
infused overnight at a rate of 3045 mi h-! and
took cardiovascular measurements before discon-
tinuing the infusion. The measurements were
repeated when the block had wom off and the
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patients were in pain, and again when the infusion
had been re-commenced and the patients were
pain free. The measurements taken when patients
were in pain showed an increase in cardiac output,
heart rate and mean arterial pressure and a
decrease in stroke volume and skin blood
flow—<changes which indicated a strong sympath-
etic stimuiation of the circulation. Re-establish-
ment of anaigesia was followed by a rcturn to the
values obrtained before pain had been zllowed to
occur. Holmdahl and colleagues (1972) gave
continuous extradural analgesia after cholecystec-
tomy and found that hypotension was less of a
proplem when the catheter was pilaced in the
thoracic rather than the lumbar region.

Effects on the respiratory system

Patients who have undergone major thoracic
and abdominal surgery are prone to respiratory
infecrion because pain prevents them from
breathing deeply and coughing effectively. The
aboiition of pain by continudus extradurai block
might be expected to improve pulmonary funcuon,
and various aspects of the subject have been
investigated.

The normal patient. Extradural block has very
litde effect on respiratory parameters in the normal
patient. A block to the level of T4 had no
significant effect on funcrional residuai capacity
(FRC), expiratory reserve volume (ERV) or
mspirator‘y capacity. However, a block extending
higher than T4 caused a decrease in ERV of
12-36 % (Freund etal,, 1967; Sjogren and Wright,
1972; Takasaki and Takahashi, 1980). Arterial
blood-gas tensions showed little change (Ward
=1 ai., 19635). Extradural block should theoreticaily
allow unioppdsed vagal tone to cause bronchocon-
striction, but no such changc was found, even'in
the prcstnce of high blocks, in three separate
studies (S]Qgrcn and Wright, 1972; Wahba et al.,
1972; Takasakxand’[’akahashx 1980)andBromage
(1978) quotcd patients in whom extradural block
has acrually proved thcrapcutxc in status asth-
maticus.

The ability to cough effectively requires
co-ordinated, powerful contraction of the dia<
phragm and muscies of the abdominal wail. Motor
block to the latter octurs during upper thoracic
spinal araesthesia (Egbcn, Tamersoy and Deas,
1961), but extradural block has minimal effect,
perhaps because motor block cannot be shown to
extend as high as sensory block (Freund et al.,
1967).
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Patients in pain. The effects of extradural block
are not as dramatic as might be expected. There
is sometimes improvement in lung volume
measurements such as FRC and vital capacity
(VC), butresults are inconsistent and improvement
is limited to reduction of deterioration rather than
restoration of preoperative values (Simpson etal.,
1961; Wahba, Don and Ctaxg, 1975). However,
the greatest benefit is seen in patients with chronic
obstructive airways disease after upper abdomm;l
surgery. Extradural block improved the VC from
37% of the preoperatve value to 909 in these
patients (Simpson et al., 1961). The effect on
arterial blood-gas tensions is even less impressive.
Patients are relatively hypoxaemic on the ist day
after upper abdominal surgery, whether they have
received extradural anaigesia or not (Muneyuki
et al., 1968; Spence, Smich and Harris, 1968;
Siogren and Wright, 1972; Pflug et al., 1974;
Sperice and Logan, 1975), and when pain is
relieved by extradurai block, no improvement in
Pag, is seen (Muneyuki et ai., 1968; Drummond
and Littlewood, 1977).

There is, however, a2 marked improvement in
the ability to cough. S;ogrcn and anht (1972)
studied patients receiving thoracic and lumbar
extradurai anaigesia after gail bladder surgery and
found that the peak expiratory flow rate increased
by 64 % and 90%,, airhough these improved values
were still' oniy approximately one-haif those

‘obtained before operation.

It is not easy to find clear-cut evidence that
extradural block causes significant improvement
in respiratory function or reduces the incidence of
postoperative chest infection in normal patients.
However, since extradurai analgesia improves the
abxhty to cough, and increases VC 0 a greater
extent in patients with chronic obstructive airways
disease, it probably conveys most benefit to this
group of patients, who most need it.

QOther effects

Lower iimb blood flow. Extradural block increases
blood flow to the lower limb (Bonica, Berges and
Morikawa, [970), the skin receiving most of the

‘increase (Cousins and Wright, 1971). Therefore
‘flow must increase through the long and short

saphenous veins, which drain the skin, and alsq
through the'femoral and iliac veins. Since thrombi

‘in the latter vesseis are most likely to result in

pulmonary embolism (PE) (Modig et al., 1983),
extradural block may be expected to piay an

({2—
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important part in the prevention of deep vein
thrombosis (DVT) and PE.

Total hip replacement carries a high incidence
of DVT, and PE is the commonest cause of im-
mediate postoperative death after this procedure.
Modig and colleagues (1983) srudied patients in
two groups, one of which received extradural
anaesthesia for the operation and extradurai
analgesia after operation, and the other in which
general anaesthesia was followed by postoperative
opoid anaigesia. The incidence of DVT was
reduced significantly in the extradural patients.
Lung scans were used to detect PE, which was
found in 339 of the general anaesthesia/opioid
group, but in oniy 10% of the extradural group.

Gastric emptying and intestinal motiity. Opioids
delay gastric emptying and reduce intestinal
moulity (Nimmo et al., 1978). Extradurai block,
oy eliminating or gready reducing the need for
opioids, avoids these problems, but it aiso has
a direct effact on the bowei, mediated by the sym-
pathetic system. [ncreased sympathetic activity
inhibit: bowei contractilicy and predisposes -to
distension. This in turn increases tension, and

hence the likelihood of ruprure, at sites of |

anastomosis. Extraditrii block, by reducing sym-
pathetic activity, reverses these trends; paralytic
ileus is minimized and the nasogastric tube; which
contributes to inefficient coughing and expectora-

tion, can be removed early. Peristalsis is sometimes,

very active and diarrhoea occasionally persists into
e postoperative period. The author has in one
instance had to discontinue an infusion for this
ceason. However, the ~verail benesits are con-
:derable (Aitkenheac, i 384).

Monitoring

[t is important, whether the patient is nursed in
an intensive therapy unit, a high-dcpcndcqq area
or a general ward, that the nursing and medicai
staff are familiar with the behaviour and manage-
ment of patients receiving extradural analgesia,
and the ways in which they differ from those re-
ceiving opioids. Systolic arterial pressure remains
low for the first 12-24 h, but_ usuaily increases
without specific therapy an the Ist day aftet
operation. Ephedrine is occasionally required.
Fears thart the relative hypotension and compiete
analgesia may mask abdomina| signs, causing
delay in diagnosis of surgical complications, are
groundiess. Patients suffering from haemarrhage
or an anastomotic leak look and feei unwetil, in
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marked contrast o those running 2 normaj
postoperative course with extradural anaigesia.

It is possible to check the infusion rate and the
integrity of the line without disturbing the patient,
and this should be done houriy. The adequacy of
the block should be assessed every 4 h during the
day. The patient shouid not only be free from pain
at rest, but shoulid be able to lift his head off the
pillow from the 45° sitting position, take a deep
breath, and cough, without pain. If any of these
tests cause discomfort, a bolus should be given and
the tests repeated after 15 min. The patient shouid
be able to move both lower limbs. If a patient has
a stable and easily controlled block, it is un-
necessary to disturb him for assessments during
the night. However, an early assessment is
essential the following morning so thar any
adiustments can be efecuve pefore the arrival of
the physiotherapist.

OTHER BLOCKS

It is not always necessary or desirabie for a block
to extend over a2 wide area, involve the sympathetic
system or act bilateraily. Many blocks are capable
of providing excellent analgesia, with minimai
systemic effect; over a limited field, but although
they have been used satisfactorily as single-shot
techniques, they have not gained widespread
acceprance for prolonged postoperative anaigesia
because it has been assumed that they must be
repeated every few hours. This asswmption is not
necessarily correct, because it has been found that

- a catheter can be inserted through the fascial

sheaths which surround neurovascular compart-
ments. Thesheaths exrend peripherally and invest
individual nerves, and Winnie, Ramarmurthy and
Durranj (1973) have shown that local anaesthetic
solution injected ‘through the sheath of, for
example, the femoral nerve can be made to track
centrally in the neurovascular compartment so
that it affects the obrurator nerve and lateral
cutaneous nerve of the thigh in addition.

Paravertebral

Eason and Wyart (1979) used continuous para-
vertebral block for anaigesia after thoracotomy.

- They located the paravertebrai space by loss of

resistance to injection of air, and passed an
end-hole extradural cathéter into the space
through 2 Tuohy needle. They found that at least
four segments were affected by a singie, !5-mi
injection of 0.375° . bupivacaine. The advantages

WO
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claimed for the technique are that it can be
performed comparatively casily in patients with
kyphoscoliosis and other distortions of the bony
spine, and hypotension is minimai since sympath-
etic block is uniiateral.

[ntercostal

Murphy (1983) inserted an extradurai catheter
through a Tuohy needle to an intercostal space in
25 patients who had undergone cholecystectomy
through a Kocher incision. Only two patients
required any supplementary opioid on the Ist day
after operation, but on the 2nd this figure had
increased to six. Peak flow measurements were
made on the 2nd day before and after an injection
of bupivacaine. A mean improvement of 37 %, was
recorded 30-40 min after the top-up.

[nguinal paravascular (three-in-one)

Rosenblatt (1980) used this technique for
postoperative analgesia after.knee surgery in a
13-yr-old patient suffering from cystic fibrosis. An
18-gauge, 5-cm Teflon catheter was thréaded over
a 22-gauge, 8.75-cm spinal needle. When the
needle had entered the fascial sheath surrounding
the femoral nerve, local anaesthetic was injected to
distend the sheath and facilitate passage of the
catheter. On the Ist day after operation, 0.75 9%,
bupivacaine 15 mi was injected every 6 h. On the
2nd day, 0.5% bupivacaine was infused at
4 ml h~! and continued for 24 h.

Sciatic ‘

Smith, Fischer and Scott (1984) described a
technique for contiiuous sciatic nerve block which
they used first to relieve the pain of 4n ischaemic
footand later, with an inguinal paravascuiar block,
for postoperative anaigesia following below-knee
amputation. They located the sciatic nerve with a
16-gauge Medicut cannula connected to a nérve
stimulator. After the injection of 29 lignocaine
8ml to open up the neurovastular space, a
16-gauge ecxtradural catheter was passed easily
into it. Bupivacaine 0.5% was infused at a rate of
6 mih~' through both the femoral and 'sciatic
catheters for 48 h, and the patient was completely
free of pain.

Axillary =
Although the brachiai plexus can be blocked at
various points along its course, the axillary
approach is the most suitable for insertion of a
cannuia. A 20- or 22-gauge i.v. cannula is
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recommended and it is less likely to be dislodged
during an injection if an extension set is interposed
between it and the syringe or pump (Hughes and
Desgrand, 1986). Rosenblart, Pepitone-Rockweil
and McKillop (1979) performed an axillary block
for the repair of injured tendons in the hand of 2
15-yr-old boy. They infused 0.25% bupivacaine
at a rate of 10 ml h™! for 2 days and the patient
required no narcotic agents. Rosenblatt recom-
mends that cannulae shouid be sutured in position
if they are to be used for postoperative anaigesia.
The application of an occlusive, transparent,
adhesive drape probably immobilizes the cannuia
just as weil and has the advantage that the
puncrure site and surrounding skin can be
inspected easily for signs of infection.

CONCLUSION

‘“Slapping the patient on the face and teiling him
or her that ‘it's all over’ is a complete inversion of
the truth. As far as the patient is concerned, it is
just the beginning’* (Berry, 1979).

There is irrefutable evidence that patients suffer
considerable pain after operation (Donald, 1976;
Foott, 1978). Suitable drugs, equipment and
techniquesareavailable. The problem is essentially
the practical one of how to provide anajgesia
safely, simply and continuously for 2-3 days. The
solution depends as much on: organization and
attitudes as on techniques. Ore reason for the
inadequacy of conventional opioid analgesia is that
itis prescribed by members of one profession and
administered by members of another. The result
is that neither doctors nor nurses take fuil
responsibility for it Anaigesia shouid be the
respoasibility of a smail number of designated
individuais and its effectiveness shouid be their
main concern. A second, related, requirement is
that the experience 2nd availability of staff must be
taken 4at0 account when ‘the method of local
anaesthesia is being seiected, so that it can be easily
and safely managed. THhis factor may determine
whether anaigesia is best administered by inter-
mittent injections or by infusion. Last, there is
little prospect of patients enjoying complete,
continuous anaigesia as long as their actendant staff
think and taik in terms of pain reiief. Adaigesia
should be given with ‘the intention of preventing
pain rather than relieving it.
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~UPIVACAINE INFUSION FOR [LIAC CREST DONOR SITES

AL WILKES, W. G. THOMAS

"ain is common after a bone graft has been taken from
‘he iiiac crest (Kurz, Garfin and Booth 1989). Local
vound infiltration with bupivacaine at closure is cffective,
but relief lasts for only four hours (Todd and Reed 1991).
We report a method of infusing bupivacaine which gives
ctfective and lasting analgesia. _

Patieats and methods. Patients requiring ilizc crest grafts
were randomly sefected to receive either bupivaczine
infiltration at wound closure or bupivacaine infusion
postoperatively.

For the infusion group, a fine-bore catheter was
tunneiled into the wound between muscie and fat and
used to infiltrate 0.5% bupivacaine solution at a rate of
- mi/hour for 48 hours by 2 syringe driver. A drain was
iiso used; drain and catheter were removed after two
1avs.

-or the infiltration group 10 ml of 0.5% bupivacaine
“olution was injected into the soft tissues by needle and
syringe immediately before skin closure. A drain was
used.

At 24 hours postoperatively, patients graded their

A. Wilkes, FRCS Ed, Orthopaedic Regisuar
W. G. Thomas, FRCS, Consuitaag Orthapacdic Surgeon
Depaniment of Orthopaedic and Trauma Sutgery, Demiford Hospital,
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pain on a visuai analogue scale (Banos et 3j 1989;
Campbell and Lewis 1990), taking zero as no pain and 10
as worst imaginable pain.

There were nine patients in the infusion group and
seven in the infiltration group. The resuits were analysed
by Student’s ¢-test.

Results. All patients couid distinguish iliac crest pain
from that of other operation sites. The average pain score
in the infusion group was 2.2 while that in the control
group was 5.4 (p < 0.01).

Discussion. We have confirmed that infusion is a more
cffective method of pain relief than single infiltration. The
lechnique is simpic, but we recommend that the catheter
is placed subcutaneously o reduce intraosseous absorp-
tion and the risk of toxicity (Gilman et ai 1990).

No benefits in 2ay form have been received or will be received from a
commercial pany refated direcily or indirecly 10 the subject of this article.
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Chemical Stability of Meropenenrin-
Portable:Infusion Pumps.

OBJECTIVES

The purpose of this study was to obtain documeatation umodmltrud pstibility of P
‘prepared with sodium chioride 0.9% (NS} hmm portable infusion pumps. [ntermate®

sobutions
amd- Home Pumyp® Eclipse.

STUDY DESIGN

Solutions containing S, 10 and 20 mg/m!.olmavpmmwmmbv--
conadtuting 1.0 g vials of Meronemr® with 20 mi of WFT and further:-diluting
with NS, The soiutions were then tiled in intermate®;- 105 mi: and.Home ::

Pump® Eclipse. 100 mi. pumps which were stored at 4°C and 25°C; Anaiy-:
ses were carried out (ruttatks and after 6, Mammhsmgatzs’cam .

after 24, 48. 72 and 96 h at 4°C.

ANALYTICAL METHOD

Sampies were inspected visually and the pH was -
recorded. The content of meropenem was determined by
a reversed phase HPLC-method. The stability tndicating
abifity of the method is shown in Fig. 1. The method
precixion was < 0.5%.

Column: Hichrom HIRPB, Sum parucles.
3.2x 150 mm
Mobile phase: Acetonitrife : Methanoi : Water: 0.1 M

TBAH in methanot. (30 : 20 {70: 3}
pH adjusted to 7.5 #1th 0.1 M HPO,

Devanrsr Rospoms

Flow rate: 0.65 mL/min

dngrat st o et

Detection: UV at 300 nm Fig.d. Chromamcgrams of meropenem 20 my/mi. saiuncn siored a1 25°C.

RESULTS

The stablity of meropenem m NS was found to be strongiy
dependent on both storage temperature and drug concentration.
See Table 1 and Fig. 2.

Only munor changes tn pH were noted. but the eolourot‘the
soiuttions changed gradually from aimost colouriess to strongty
yellow depending on potency and atorage temperature.

No significant difference in stability for solutions stored in the
different reservows couid be seen.

SN
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"7 Tuble.1. Chemical stability
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5 mg/mL

10 my/
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>96 h
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mL 72h

Meropenem in Sadium chloride 0.9 %
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Fig. 2. Decrease m conc. meropenem durme sioraye at 4°C and 25°C..

CONCLUSION

At the esumation of the uulity time the warming-up period of
4 - 6 h required to achieve the nomunal flow-rate of the pump
devices must be considered. Estimated uulity times. o a maxa-
mum ol 10% degradation is accepted. are given in Table 2.
When doses of 2 ¢ are needed the use ot larger voiume pumps
that allows concenuauons of <10 m2/mi are recommended to
obtain a petter stabllity. Admintstraton ume exceeding | hour
Is to be avolded for therapeutic reasons.

In conctuston. despite relauvety short stabultv. meropenem
can be stored and admunistrated in portable intusion pump
systems. £specially for pauents sutienng irom e.g. cstic
flbrosis this oifers the aavantages ot home 1.v. anabtotic
therapy.

Table 2.

Cone.

Utitity time

Refrig,

RT

i+ 4°C] (+ 25°C)

LLility time

5 me/mL
10 me/mt.
20 ma/mb

Hh
“2h
21h

oh
sh
tsh

io2h
“Sh
30 h
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Postoperative Patient-Controlled Local Anesthetic

Administration at Home
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Anders Amilon, MDt, Gunnar Lidegran, MDt, and Jan Hallén, MD*
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can be managed adequately at home with con-
ventional oral anaigesics, such as paracetamol,
nonstercidal antiinflammatory drugs (NSAIDs), and
weak opioids (cndeine, dextropropoxyphenc). Haw-
ever, for moderate to severe pain, this treatment may
be inadequate (1-4), Our recent study of 1035 patients
undergoing a variety of day-surgical procedures (5)
showed that appruximately 30% of paticnts experi-
enced moderate to severe pain at home. Severe pain
was expericnced by many patients who underwent
the following surgerics: orthopedic (knee, shouider,
ilisac bone graft, maxiliofacial, halux vaigus), breast
augmentation, inguinal hemia, and varicosc veins. We
describe a technique using an elastometric bailoon
ump, which allows the patient ta self-administer lo-
cal ancsthetic analgesia at home. This study was un-
dertaken to cvaluate the safety and applicability of the
teehnique in a wide range of surgical pracedures.

F or most day-surgery patients, postaperative pain

Methods

Ethics committee approval was obtained for this pre-
liminary prospective study of 70 patients undergoing
a varicty of day-surgical procedures (Table I). In-
formed cunsent was obtained from cach patient at the
time of preoperative cvaluation. The technique -
volves the placement of a muitihole, thin (22-gauge)
epidural catheter (5. Braun, Melsungen, Germany)
subcutancously into the surgical wound, subacromi-
ally, intraarticularly, or i the axillary brachial plexus
sheath (Table |). The catheter was tunneicd 4-5 ¢cm
subcutaneousiy by the surgeon and firmly secured on
the skin by using sterile tape (Proxi-Strip™; Johnson &

Presenced in part 3¢ the Amerscan Saciely of Regionid Anesifusia
mekting in Atlanta, GA; April 1997.

Acrepted for publicalion September 9, 1997.

Address correspndence and seprint requests 0 Narinder Rawai,
MD, PhO, Depariment of Anssthesinlogy and Intensive Care, Ce-
e Mwdical Conter Heospital, S-201 83 Orebrm, Swieden.

§6  Naemih Analg (RSl

Jjohnson, New Brunswick, NJ). Axillary brachial
“ploxus catheters were placed and secured in pusition
by ancsthesiclogists. The catheters were introduced
3-5 cm within the sheath and secured to the skin by
using, transparent dressing and tape.

These catheters were used for surgery and postop-
erative analgesia. They could be secured in less than
5 min. Using aseptic technique, the catheters were
connected to a 50- or 100-mi elastometric (bailoon)
pump (Fig. 1) with the appropriate concentration and
volume of local ancsthetic drug (Home pump®; 1-Flow
Corporation, Lake Forest, CA), The balloon pump was
filled with a volume of local anesthetic to provide
10 doses for_postoperative pain managcment. The
Home pump®™ is designed and approved: lo deliver
intravenious antibiotics and cytostatic drugs and costs
approximately $15-$20. Postoperatively, when the pa-
tient feels pain, the local anesthetic infusion is started
by opening the clamp (Fig. 2a); The patient staps the
infusion by closing the clamp after the prescribed time
(usuaily 6 min) or carlicr if pain refief is adequate (Fig.
2b). When the patient polmgemrequlres analgesia, he
or she removes the tape, pullsﬂout the ‘catheter, and
discards the-pump. In most cases. the patient seif-
administers the first dose in the postanesthesia care
unit (PACU). ‘ i

Bupivacaine 0.1?5% was used in brachial piexus
catheters: in all other catheters,'a 0.25% concentration
was used. The 0.125% solution was used to reduce or
avoid the risk of possible injury due to excessive mo-
tor block. The maximal volume of local anesthetic
allowved for each administration was 2.5 mi for max-
illofacial surgery, 5-10 mL for surgical wounds, and
10:mL for the remaining procedures. An appropriate
pump (50 or 100 i) filled with local anesthetic to
provide 10 doses at home was given to the patient
hefore discharge. The pationt was instructed to avoid
using the pump more than once every hour.

Before using the technique at home. it was evalu-
ated in 35 inpatients. These patients were given in-
structions, which were iater provided in similar form
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Table 1. Use of Patiens-Conteolled Regional Analgesia After Various Surgicai Operations

No. of Treatment at .
Diagnosis patients haspital / home Site of catheter placement
Arthropiasty 8 7 1 Brachial plexus sheath
Arthrodesis 2 2 -~ Surgical wound
Arthroscopy 6 2 4 Brachial plexus sheath
Saft tissue injury 13 5 8 Surgical wound (n = 7)
' DPlexus sheath (n = 6)
Tendon surgery 10 5 5 Surgical wound (1 = 6}
Plexus sheath (1 = 4)
Radius fracture 2 1 1 Surgical wound
Orthopedic surgery e e ¢ e e
Arthroscopic subacromial 13 4 10 Subacromial
decompression
Shoulder arthroscopy (Bankart) 3 - 3 intraarticular
Knee surgery cae 1 [P S - Surgical wound
Plastic surgery :
Breast augmentation 2 —_ 2 Susgical wound.
Bone graft (iliac crest) 4 4 — Near iliac crest (suprapeticsteai)
Lymph node remnvai 2 2 - Surgical wound
Maxillofacial /oral susgery
Mandibular reconstriction 1 1 -~ Suprapcriosteal
Multiple tceth extraction 1 1 - Subalveglar -
Arthroplasty 1 —_— } Supraperiosteal
(temporomandibular joint)
Total 70 35 35

Irn pleasms enthoturs, 0.125% bupivacaing wwas administered: in ail other cathetery, the conceuliation was U8 Tl velunes of bupivacaine were as fullows:
maxillufacial surgesy 2.5 mi. wound infiltration S-10 mi, shouider and knee susgery 1 mL

ngln 1. Uadliupﬁﬁp(nmﬁ) in the paticy s home.

to the home patients. The written instructions. to the
patients included infyrmation about: a) symptoms of
loeal anesthctic overdosage; b) protection of the cath-
cter and pump system during washing, shawering,
etc; c) catheter removai before discarding the pump;
and d) how to contact nurses and anesthesiologists.
Additionally, the patient was given a form on which
to record the foilowings; pain intensity on a verbal scale
(severe, moderate, mild, none) after each treatment. the
clock time of cach administration. the totat number of
times a local anesthetic was scif-administered, use of
“rescue” anaigesic tablets (NSAIDs, acctaminephen/

codeine, or acetaminophen/dextropropaxyphene), tech-
nical problems with the pump, and overail satisfaction/
dissatisfaction (excellent, adequate, poor) with analgesia.
Onset of anaiposia was assessed from ficst administra-
tian of local anesthetic in the PACU and from patient
comments. The duration of analgesia was cvaivated
(rom the clock time at each administration. The patient
was given a stamped, seif-addressed envelope in which
to return the compicted questionnaire within 2-3 days
after surgery. A nurse made a follow-up cail the day
after surgery and inquired about the patent’s general
condition, pumyp function, satisfaction/ dissatisfaction with
anaigesia, and suggestions for improving technique.

Resuits

Seventy patients received analgesia by seif-
administration of local anesthetic solution on demand.
All patients (100%) retumed the compieted question-
naire. The resuits are based on data from inpatients,
PACLU, and patient comments from the questionnaire.
None of the patients had any problems using the
pump. The onset uf analgesia was usually withtn
5 min but was longer (up to 15 min) in patients with
brachial plexus and subacromial catheters. The dura-
tion of analgesia after each administration of local
anesthetic varied from 2 to 5 h. Most patients required
hwo to tour administrations. )

e,
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Discussion
Effective management of pain may make the dl&n:me
between surgery being performed on an i
day-care basis. Although NSAIDs, paraamnol. and
weak opioids, such as codeine and «
are adequate for miid tomodemtepah.t!medmymy
Crmretmrd. be ineffective in patients with moderate to severe pain.
Local anesthetic infiltration in'a wound or close to pe-
ripheral nerves is not commor; in several studies. it has
been demonstrated as a highly effective analgesic tach-
TG (6-10)TifilFation with local anesthetics madu-
- lates pain at the peripherai level by inhibiting the trans-
mission of nociceptive impuises from the site of injury.
Mtechmque:sgmﬂycmsndmdbbesmple safe,
mhexpenswe. The main limitation tn its widespread
use is the need for repeated administration because of
the short anaigesic effect (usuaily two to six hours) of a
single dose. Intermittent injections or continuous infu-
sions through indweiling catheters in the wound arca
have been described for inpatients (6-10,11). Qur pre-
I liminary data show that this technique can aiso be used
: at home. This study demmsuzmthesafe!y efficacy,
; o st g e ot el feriesior- g ettt and glpllcabxluy of the technique in a md; range of
" . jut surgi procedures. Although nearly a patients
o mﬁf mn&u:mof;) ;ﬁ‘mmﬁw::‘gz‘: had a_dequate to excellent pain relief, the efficacy of ﬂus
e the catheter. After the prescribed time (usually & min), the patiet  technique was not compared with that of oral analgesics.
| closes the clamp (confirmed by a clicking sound) to Stop the infusion The major concern with this pump system is that the
fb&.;l;l::‘paﬂmt is encouraged t0 use a timer as & réminder  close entire volume of local anesthetic will be delivered if
‘ " the patient fails to close the clamp. To avoid this
complication, the following steps were taken: a) ﬁ
. . . and written information was given (o the patient
Six padents did not use the pump at hame because the escort, b) the use of a hmcfwas encoump;cd. c) the
the tirst dose of local anesthetic in the hospital pro- patient was informed that a clicking sound is heard
vided prolonged pain relief; these patients were not [, the clamp is closed, and d) the patient was
included in the data analysis. Pain relief was consid- o g 4o lase the clan;p and contact an anesthe-
ered good to excellent by 57 (89%) patients, adequate siologist if there was numbness of the tngue or tin-
by 4 (6%) patiems, and ?OOI' by 3 (570) 'patxents. How- nitus. The “worst-case ro” is that all 50 mL Df
ever, 4 patients complained that the total amount of 3 1959, o 0.25% by pivacaine is delivered (100 mL is
medication was insufficient (all had received a 50-mi. used only for shoulder su.rgery), and a.lthough techni-
pump). Except for the above-mentioned 3 paticnts caily possible, this should not lead to any serious
with poor analgesia and 4 patients who received an  rghlems because the local anesthetic is delivered to
insufficient dase of local anesthetic, none required  porinheral tissue, the drug is delivered over a period
anaigesic tablets. Follow-up calls confirmed that the 4§ 1'h, and the total dose of bupivacaine is large but
technique was gencrally perceived as simpie and ef-  q¢ excessive. The doses we used are far smaller than
fective. No technical problems were encountered.  qme reported in the literature. Single infiltration by
Nane of the patients reported any symptoms of local 50 mi 025% bupivacaine after cholecystectomy
anesthetic toxicity. One patent commented that the  (12:13) and repeated administration of 10 mi 0.25%
act of removing the catheter was unpleasant. One bupivacaine every 4 hours for 48 hours (7,14) have
patient with opioid dependency required unusually  been reported. Doses up to 40 mL 0.25% bupivacaine
large doses (three doses of 20 mL 0.25% bupivacaine:  every 4 hours for 48 hours have been administered
subacromiaily during a period of 1.5 h). Although this  subcutaneously ta treat pain after abdominail aortic
patient was asymptomatic, 2 bupivacainc level was. surgery, and no signs of systemic toxicity were ob-
drawn approximately 2 h aftor the first dose and was  served in any of these studies (16). However, it may
found to be 1.15 umol/L, which is well below toxic  not be valid to compare the intermittent administra-
tion of large doses of local anesthetics and accidental

levels.
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administration of 50-100 mL of 0.125% or 0.25% bu-
pivacaine within one hour.

Other concems may be the risk of delayed wound
healing and infection. The latter may be particularly
important for intraarticular technique. The literature
does not support these concerns. Indeed, lacat anes-
thetic drugs have bacteriostatic and antimicrobial ef-
fmcts (17-19), The surgeon tunnels the catheter under
the skin so that it exits 3-5 cm from the wound. This
pmcedureredunaﬁwﬂskofinfecﬁmandcaﬂmm
dislodgment. The closed pump system described
herein avoids repeated injections and handling of the
catheter, there :
A bacterial flter is included in the pump systoem (Fig.
2), and an additional bacterial filter was used in this
study. Nevertheless, the risk of infection at home
needs to be studied in more detail.

Although there were no complications in any of our
70 patients, we emphasize that our resulits arc prelim-
inary. Controlled trials are necessary to compare this
technique with traditional methods and to evaiuate
the optimal concentration and voiume of lucal anes-
thetic. The role of opioids and nonopioids, such as

further reducing the Tiskof infection.
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5. Rawal N, Hylander J, Nydahl PA, ¢t al. Survey of postoperative
analgesia following smbulatory surgery. Acta Anaesthesiol
Scand 1997:41:1017-22

6. Owen H. Calloway DJ. Mitcheil KG. Anaigesia by wound infil-
tration after surgical excision of benign breast lumps. Amn R
Coll Surg Engl 1985:67:114-5.

7. Chaswer JB, Ravindranath K. White BD, et al. Wound perfusion
with bupivacaine: objective evidence for efficacy in postopera-
tive pain refief. Ann R Coll Surg Engl 196971394~

8. Bays RA. Bamy L, Vasilenko P. Tiw use of bupivacaine in
ective inguinal hemiorrhaphy as a fast and safe technique for
relief of postoperative pain. Surg Gyn Obst 1991:173:433-7.

9. Trotter TN, Hayes-Gregson P, Robinson S, ct al. Wound infil-
tration of local anacsthetic after lower segment Caesarean sec-

e .- . HOM, Anacathesia 1991:46:404-7.

NSAIDs and clonidine, as adjuvants to local anesthetic

drugs aiso needs to be studied.
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Pleural Anesthetics Given Through an Epidural
Catheter Secured Inside a Chest Tube

Joseph W. Baker, MD, and Curtis G. Tribble, MD

Deparcneme of Surgery, Caiversity of Vinania

Pain management after thoracic surgical procedures is a
difficuit clinical problem. A variety of pain management
methods ire used with varable edicacy. This paper
presents an effecrive methed or pleurai anesthetic admin-
ismanon using 3 pleurai catheter inserted through 3 chest

tude.
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not raquure the muitipie percutanecus injecons with t.
risk of intravascular mjection of anesthetic ar of pne
mothorax during the admurustration of intercostal ner
blocks. Pleurai anesthetics can be administered eith
theous® an indwelling pieurai catheter or through a che
tube. “leurai catheters mantain a closed sterie syste
prevennng contamination and avoiding other mechanic
sroDiems 3S30CatRQ with njections Ziteciy into che
(ubes such 35 pneumcthorax. Pleurai cathessrs may
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Technique
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THORACOSTSM'Y TUBE—

73 3. The assemoly 5 vuced dirretly
iurig thuracgtomy or percutaneousiv
waing SIandard tube thoresostaniy
;somnucs. The up of the catheter
sosstmed: posteriariv and at the
1pez. The cutheter ts firmiy atwacned
». the externai purtion of the chest
shgs with tare.

v o

'

-y,
© oy,

1
5

inserved through the sidé of e chest ruee & 237 the nole
closest to the chest botie. The epidural catherer is then
insersad through the acedie ind advanca:l ~azt it up
procudes acout § ¢tk ugh the distai ena o the <ncst
e (Fig 1. The comeined lssemoly .2 '2én mserted
percutansousiv using siancard rube thorscasmmy fach-
~iques. J placed durinyg 2n nrattoracic srocedure. the
atheter '« inserrad :nfo the chest fube tes 2 MBe nas
seen pulled through the chest watl The gni~ nre of the
Stheter into the chest fufe shouid b POSI7aR#d Within
the plaural $DACT 50 praven: SOANNAL AL jaas. l2zaliv. e
assemaiv shouid e posimonsd FosTEnCny ~umR he
pleural space.

After inserzon, e pieura catneter <3N s securad 0
the chest nube with Heinch t2pe Jut not ed ™ =& Chest
fube stitch. The pleurai catheter 1s then fist22 Wi a Luer
cap that will allow mjecaons directly througn she rubber
diaphragm (Fig 2). Local anesthencs are acmimsterad
through the pieural cathetsr 15 nesdec. e use Sreservas

wfree 0.23% bupivacaine with cpineranic at 3.2
_..Xg every 5 hows as needed for car. However,
continuous infusion of locai anesthenc agerts J3Y also be
used (1], The maximum safe dose of 9.277: sumwvacaine
Wt epInepnrne 15 Lp 10 1 Mikg G body waigne every C
hours

Comment

Pleurai admumstragon of local anesthetics t= s 2fective
methed of pain management in patents sadargoing
thoracic surgeat procedures including percutaneous tube
thoracostomy {1. 1]. Admumismagon requirss cither an
indweiling pieurai catnetar or a chest tube. The former
provides a closed system with malntenanca of sterility
and avoidance of mechanical problems associated with
repeated injecnons directly into the chest tuee. Pleurai
catherers can be placed direcdy during choracotomy.
Blind percutaneous piacement may be difficuit owing to
the flexibility and the smail caliber of these catieters. In
addition, blind percutanecus piacement carmes a smail
risk of pneumothorax or jung njury {4]. The combainanon
of pleurai catheter and chast tube facilitates percutaneous
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nables (52 surgeon to use pleurai anes-
dent recinng a chest tube. This system
aonens of she catheter postesorly and

clacamerns and
thedcs in 2nv 2
zprures $ood T
ar the apex of © -1 spzoz. [t also prevents kinking or
cotlimy of the pigosil opineter which may te 3 proclem
aven wish cathassrs slaced Sunng open tharcolomy. A
closed stenie svsism witnout 2 leak is mawntauned. The
catheter can 2150 T2 secsraw duwacned to the chest wbe.
which NeiD: Ivaid .ned2rant removal. inoour ¥xpen-
enca, cHficacy iz axccilen= zng redosing i easy with use Of
1 Lyeriosg sdaosar Ve mave used thig recanugque in more
-nan 13 patents underglng aner thoracutomy or <hora-

cosemy ueeE

A

2
3
2
e iarieye

Tizcemcnt TTedic SurgHA procedures

include postesa-Iiini hwticcwmy for puimsnary resec

dORs. fupe orilzstomy Tor pneumothorax. nd g2
TMOFACCSTOMY Lif2r TINEMAL2! 2sOphagectomy.

In Our =apenence. there Have besn ne comelications
sumbutaole 1o e sieurat jatheter nor have there been
any instancas of s2rdiac =” «zneral nervous svstem prob-
\ems caused By ne rnesiaznci. We have observed that
when this teehnicué 1§ usea, the pancnts rzrelv require
parerreral narianes Qunns s=g 4 to o hewurs sfwer admune
jstragten or né LnEithencs,
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Bupivacaine Hydrochioride

Maternal hypotension has resuited from regional anesthesia. Elevatng the
patient's legs and positioning her on her jeft side may help prevent hypotension.
Fetal heart rate should be monitored continuousiy. especiaily during paracervi-
cal block. and electronic fetal monitoring is advisabie.

Epidural. spinal. paracervical. or pudendal anesthesia may aiter the forces
of parturition through changes in uterine contractility or maternal expuisive
efforts. Use of obstetric anesthesia may increase the need for forceps assistance
during delivery.

Administration of local anesthetics by paracervical nerve biock during
labor has been associated with a high incidence of fetal acidosis and bradycardia
and has occasionaily resulted in perinatai death. Fetal bradycardia may occur
in 20-30% of patiemts receiving paracervicai biock anesthesia with the amide-
type local anesthetics and may be associated with fetal acidosis. The risk of
fetal bradycardia appears to be increased with prematurity, toxemia of preg-
nancy. and fetal distress. Changes in fetal heart rate and blood pH have been
reported. following epidurai anesthesia. Some clinicians have advised against
the use of continuous paracervical biock for anesthesia during fabor and against
use of amide-type local angsthetics for paracervical block prodiced by a single
injection. If paracervical block anesthesia is undertaken, the possible risk to
the fetus must be considered. particularly when fetal distress is anticipated
or in the presence of predisposing factors such as toxemia of pregnancy.
prematurity. or diabetes meilits.

Possible inadvertent intracranial injection of locai anesthetic solution into
the fetus has reportedly occurred following, attempted paracervical and/or
pudendat block. Such inadverent injection has resuited in unexpiained neonatal
depression at birth which was associated with high serum concentration of
the anesthetic: seizures usually- occurred within 6 hours after birth. Prompt
use of supportive measures and forced urinary excretion of the local anesthetic
has reportedly been effective for managing this compiication.

Systemic absorption of some local anesthetics during paracervical block
in early pregnancy (anesthesia for elective abortion) may be rapid. since
maternal seizures and cardiovascular collapse have occurred under these condi-
tions. Therefore. the recommended maximum dose of the drug shouid not be
exceeded and injection should be made slowiy and with frequent aspiration.
allowing a 5-minute interval between sides.

In obstetrics. low spinal (saddle block) and caudal anesthesia are contraindi-
cated in psychologically unsuited patients and in those with pelvic dispropor-
tion. abruptio piacentae. unengaged or floating fetal head and placenta praevia.
uniess cesarean section is contemplated after induction of caudal anesthesia.
In addition. these anesthetic procedures should not be used when intrauterine
manipuiations are required.

Safe use of local anesthetics during pregnancy prior to labor has not been
established with respect to adverse effects on fetal development. Careful
consideration should be given to this fact before administering these drugs
In pregnant women.

Dosage and Administration

B Administration

Parenterai. local anesthetics may be administered by infiltraton or by
epidural tinciuding caudal), spinai (subarachnoid. intrathecal). or peripheral
or sympathetic block techniques. The drugs may be given by single injection
or continuous block technigues in which repeat injections are given through
a catheter inserted into the area being anesthetized. Local anesthetic solutions
containing preservatives should nor be used for spinal or epidurai (including
caudal) anesthesia.. Partially used bottles of solutions which do not contain
preservatives should be discarded. In spinai anesthesia. the outside of the
ampuis should be sterilized, preferably by autoclaving. (See Cautions: Other
Adverse Effects.) Prior to use. syringes and needles should be rinsed with
acidified. distilled water to remove traces of alkaline saits and smail particies.

The patient's blood pressure should be monitored during spinal anesthesia.
Resuscitative equipment and drugs which may be required for treatment of
adverse reactions should be immediately available when local anesthetics are
used. (See Cautions: Precautions and Contraindications.) Proper positioning
of the patient is extremely important in spinal anesthesia. For specific proce-
dures and techniques of administration, specialized references shouid be con-
sulted.

¥ Dosage

Generaly. lower concentrations of iocal anesthetics are used for infiltration
and peripheral or sympathetic nerve block anesthesia than for epidural anesthe-
sia: highest concentrations (but small doses) are used in spinal anesthesia.
Dosage varies with the anesthetic procedure. the degree of anesthesia required.
and individual patient response. The smaiest dose and concentranon required
10 produce the desired effect shouid be used. especiaily in obstetrics. Reduced
dosage is indicated in debilitated or acuteiy ill patients. in very young children
of geriatric patients, and in patients with liver disease. arteriosclerosis. or
occiusive artertai disease. in pregnant women at term. local anesthetic dosage
for epidurai and spinai procedures should generally be reduced 10 one-half
10 [wo-mirids of the usual average aduit dose.

LOCAL ANESTHETICS 72:00

For specific dosages and additional information on chemistry and
stability, pharmacokinetics. uses, and cautions of the parenterai locai
anesthetics. see the individuai monographs in 72:00.

Selected Revisions Jumearv (997 © Copvright. Junuary 1974, Amencan Society of Health-Svsiem
Pharmacisis. (nc. :

Bupivacaine Hydrochloride
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Chemistry and Stability

B . Chemistry

Bupivacaine hvdrochloride is a local anesthetic of the amide type with a
long duration of action. Bupivacaine hydrochioride differs structuraily from
mepivacaine hydrochloride only in the substitution of a'butyl group for the
N-methyl group. Bupivacaine hydrochloride occurs as a white, odorless. crys-
walline powder and is freely soluble in water and in alcohol. The pK, of
bupivacaine hydrochloride is 8.1.

Bupivacaine hydrochioride injection is a sterile solution of the drug in
water for injection. Commerciaily available solutions of bupivacaine hydro-
chioride have a pH of 4-6.5. Bupivacaine and epinephrine injection is a steriie
solution of bupivacaine hydrochioride and epinephrine or epinephrine bitartrate
in water for injection: the injection contains 0.001% (1:100.000) or less epi-
nephrine. Bupivacaine hydrochloride solutions that contain epinephrine bitar-
rrate have a pH of 3.3-5.5. Bupivacaine hydrochloride solutions. with or
without epinephrine. in muitipie-dose vials may contain methylparaben 0.1%
as a preservative. A hyperbaric solution for spinai anesthesia is commerciaily
available and contains 0.75% bupivacaine hydrochloride-in 8.25% dextrose.
The hyperbaric solution has a pH of 4-6.5 and a specific gravity of 1.030-1.035
at 25°C and 1.03 at 37°C.

B Stability

Bupivacaine hvdrochloride solutions should be stored between 15-30°C
and freezing should be avoided: solutions containing epinephrine should be
protected from iight. Bupivacaine hydrochloride soiutions should not be used
if their color is pinkish or darker than slightly yellow or if a precipitate
is present. ‘

Bupivacaine hydrochloride solutions that do not contain epinephrine may
be autociaved at 15 PSI at 121°C for 15 minutes: soiutions containing epineph-
rine shouid not be autociaved.

Pharmacokinetics

N Absorption

Bupivacaine hvdrochloride has a long duration of action. Onset of anesthe-
sia following admimstration of 0.5% solutions of bupivacaine hydrochioride
for dental anesthesia occurs in about 2-10 minutes. and-duration of action is
up to 7 hours in many patients. Onset of anesthesia following administration
of 0.25 or 0.5% solutions of bupivacaine hydrochloride in epidurai, inciuding
caudal block. and peripheral or sympathetic nerve block occurs in about 4-17
minutes and duration of action ranges from 3-7 hours. In epidural block.
0.75% solutions of bupivacaine hydrochloride produce a slightly shorter onset
of action: diration of action may be from 6-9 hours. Aithough .25 and 0.5%
solutions provide adequate sensory blockade in single doses, they do not
produce complete muscie reaxation. If given by the continuous biock method.
however. fepeat doses will increase the degree of motor block. The first repeat
dose of 0.5% bupivacaine hydrochloride may give compiete motor block.
Single-dose epidurai biock with usual doses of 0.75% bupivacaine hydrochlo-
ride or singie-dose intercostai nerve block with usual doses of a 0.25% solution
may produce compiete motor blockade which is necessary for abdominal
surgery. In spinai anesthesia. a 0.75% solution in 8.25% dextrose has an onset
of sensory blockade within | minute and motar blockade and dermatome
level are usuaily maximal within 15 minutes: the duration of sensory blockade
averages 2 hours and compiete retun of motor ability averages 3.5 hours
following a 12-mg dose. Epinephrine may proiong the duration of action
of bupivacaine.

After epidurai or caudal administration of 125 or 150 mg of bupivacaine
hvdrochionde. peak plasma concentrations of 0.45-1.25 pg/fml have been
demonstrated. After administration of bupivacaine hydrochioride for caudal.
epidurai. or penpheral nerve block. peak biood bupivacaine concentrations
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Bupivacaine Hydrochioride LOCAL ANESTHETICS
occur within 30—45 minutes. Cumuiation of the drug occurs with muitipie
doses: however. the long duration of pbupivacaine hydrochioride anesthesia
reduces the need for repeated doses. :

® Distribution

After absorption into the biood. bupivacaine hydrochloride is more highly
bound to plasma proteins than are any other focal anesthetics: bupivacaine
is reportedly 82-96% bound. Bupivacaine hydrochloride has the lowest degree
of placental transmission of parenteral locai anesthetics and may cause the
least fetal depression.

A Elimination

The elimination half-life of bupivacaine hvdrochloride is 1.5-5.5 hours
in adults and 8.1 hours in neonates. Bupivacaine hydrochloride is pnncipaily
metabolized to pipecoiyixylidine (PPX) by N-dealkylation. probably in the
liver. Bupivacaine is excreted in urine as smail amounts of PPX. unchanged
drug (5%). and other metabolites as yet unidentified.

Uses s

Bupivacaine hydrochioride is used for infiltration anesthesia and for peniph-
eral. sympathetic nerve. and epidural (including caudal) block anesthesia. A
0.75% solution of the drug in B.25% dextrose is used for spinal anesthesia.
Bupivacaine is nor used for obstewric paracervical block or topical anesthesia.

Bupivacaine hvdrochloride has been used for IV regional anesthesiat in
various orthopedic and general surgical procedures; however. high plasma
concentrations of the drug may occur following tourniquet rejease, and cardiac
arrest and death have resulted. Bupivacaine therefore shouid not be used for

[V regional anesthesia.

Cautions

® Precautions

Bupivacaine hydrochloride shares the toxic potentials of the local anesthe-
tics. and the usual precautions of local anesthetic therapy should be observed.
(See Cautions in the Local Anesthetics. Parenteral. General Statement 72:00.)

The 0.75% solution of bupivacaine hydrochloride is no longer recom-
mended for obstetric anesthesia. since use of this concentration for epidural
anesthesia in obstetric patients has been associated with cardiac arrest with
difficult resuscitation or death. Cardiac arrest has occurred after seizures
resuiting from sysiemic toxicity, apparently following inadvertent intravascu-
lar injection.

Some commercially available formulations of bupivacaine hydrochioride
contain sodium metabisuifite, a sulfite that may cause allergic-type reactions.
including anaphylaxis and life-threatening or less severe asthmatic episodes.
in certain susceptible individuals. The overail prevalence of suifite sensitivity
in the general population is unknown but probably low: such sensitivity appears
to oecur more frequently in asthmatic than in nonasthmatic individuals.

B Pediatric Precautions

Pending accumulation of further data on the use of the drug in pediatric
patients. bupivacaine hydrochloride solutions should not be used in chiidren
younger than 12 years of age and the sotution for spinai anesthesia shouid
not be used in children vounger than 18 vears of age.

Dosage and Administration

M Administration

Bupivacaine. hydrochioride may be administered by infiltration. and by
epidural (including caudal) block. or by peripherai or sympathetic nerve block.
Bupivacaine hydrochloride solutions containing preservatives shouid nor be
used for epidural or caudal block. For spinal anesthesia. the bupivacaine
hydrochloride soiution in dextrose is administered by subarachnoid injection.
Partially used solutions that do not contain preservatives should be discarded.

Resuscitative equipment and drugs that may be required for treatment
of adverse reactions shouid be immediately available when bupivacaine is
administered. For specific procedures and techniques of administration. special-
ized references shouid be consulted.

8 Dosage

Dosage of bupivacaine hydrochloride varies with the anesthetic procedure.
the degree of anesthesia required. and individual patient response. The usual
dosages should generaily be reduced in young, geriatric, or debilitated patients
and in patients with cardiac and/or hepatic disease. The smatlest dose and
lowest concentration required to produce the desired effect shouid be used.

Most experience to date is with single doses up to 175 mg of bupivacaine
hydrochioride without epinephrine or 225 mg of the dmeg with epinephrine
1:200.000. but individual patients and procedures may require more or tess
of the drug. Doses shouid not be repeated more trequenty than every 3 hours
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and dosage shouid not exceed 400 mg daily. since clinicai experience with
higher dosage is lacking.

For infiltration anesthesia. 0.25% bupivacaine hydrochloride may be used.
Solutions of 0.25 or 0.5% bupivacaine nivdrochloride with or without epineph-
tine and containing no preservatives are used for single dose or continuous
epidural or caudal anesthesia. For caudal 'block. the usual dose of bupivacain

hydrochloride is 15-30 mi of 0.25 or '0.5% solution (37.5-150 mg). For- -

epidural block (other than caudal block). the usual dose of bupivacaine hydro-
chloride is 10-20 mL of 0.25 or 0.5% solution (25-100 mg): in obstetrics,
incremental doses of 3-5 mi of tie 0.5% solution. not exceeding 50-100
mg at any dosing intervai. are recommended. Repeat doses should be preceded
by a test dose containing epinephrine if the vasoconstrictor is not contraindi-
caied. Solutions of 0.75% bupivacaine hvdrochloride with' or without epineph-
rine should be used only for singie dose epidural (but not caudal) anesthesia
and may be given in a dose of 10-20 ‘mL (75-150 mg); the 0.75% solution
should not be used for obstetric anesthesia (see Cautions) and should be
reserved for surgical procedures in which a high degree of muscie relaxation
and prolonged effect are necessary. During epidural -administration, the 0.5
and 0.75% solutions shouild be’ adminisiered in incrementai doses of 3-5 mL.
with sufficient time between doses t0 detect toxic manifestations of inadvertent
intravascular or intrathecat injection.

For peripheral nerve block. bupivacaine hydrochloride 0.25 or 0.5% with
or without epinephrine may be given in a dose of 5 mL (12.5-25 mg) up to
a maximum of 400 mg daily. For sympathetic nerve block. the dose of
bupivacaine hydrochloride is 20-50 L of a 0.25% solution (50125 mg).

For vetrobulbar anesthesia. the usual dose of bupivacaine hydrochloride
is 24 mL of a 0.75% solution (15-30 mg).

For anesthesia in the maxillary and mandibular area when a longer duration
of local anesthesia is désired (e.g.. for oral surgery procedures generaily
associated with substantiai postoperative pain), the usuai dose of bupivacaine
hydrochloride with epinephrine is 1.8 mbL of a 0.5% solution (9 mg) per
injection site: occasionally. a second dose of 1.8 mL (9 mg) per injection
site may be necessary. Injections should be made slowiy with frequent aspira-
tions. The total dose of 0.5% bupivacaine hydrochioride solution for ail injec-
tion sites spread out over a single dental siting should usuaily not exceed
18 mL (90 mg) in heaithy adults.

A soltion of 0.75% bupivacaine hydrochloride in 8.25% dextrose is used
for spinal anesthesia. For spinal anesthesia in lower extremity and perineal
procedures. a dose of | mL (7.5 mg) is generally sufficient. For lower abdomi-
nal procedures. a dose of 1.6 mL (12 mg) may be used. For obstetrical spinal
anesthesia in a normal vaginal delivery. doses as low as 0.8 mi. (6 mg) hav
been used. For spinal anesthesia in cesarean section. doses of 1-1.4 mL’
(7.5-10.5 mg) have been used.

For further information on chemistry and stability, pharmacology,
pharmacokinetics. uses, cautions. and dosage and administration of bupi-
vacaine hydrochioride. see the Local Anesthetics. Parentersi. General
Statement 72:00.

Preparations

Bupivacaine Hydrochloride

Parenteral
Injection

Bupivacaine Hydrochloride
Injection (preservative-free in
ampuis. sil-lgle-dosem nurl:dli and
syringes, of Wi yl n
in multiple-dose viais). m

Marcaine® Hydrochioride
(preservative-free in ampul is and
single-dose vials or with
methy in muitiple-dose
vials),

0.25%

Sensorcaine® (preservative-
free in ampuls and singie-dose
vials or with.methylparaben in
multiple-dose vials), Astra
0.5% Bupivacaine Hydv_od!loﬂdo
injection (preservative-free 1n
ampuls. singie-dose viais and
syringes, or with methyl
in muitiple-dose vialsh it

Marcaine Hydrochioride
{preservative-free in ampuis and
single-dose vials or with
methyiparaben in muitiple-dose
viais) Sanofi

Sensorcaine® (preservative-

free in ampuis and single-dos¢

vials or with methylparaben in
muitipie-dose vials). Astra

ine Hydrochioride
Injection (preservauve-free).

e}

0.78%
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Chiloroprocaine Hydrochioride

Parenteral

conrd Marcaine< Hydrochioride
(preservauve-free), Sanofi

Sensorcaine (preservanve-
tree). Astra

Bupivacaine Hydrochloride in Dextrose

Parenterai

Injection Bupivacsine Spinai

\preservauve-iree). Abbott

Marcaine?® Spinal
(preservative-ireel. Sanofi

0.75% in 8.25% Dextrose

Sensorcaine® Spinal
{preservanve-iree). Astra

Bupivacaine Hydrochloride Combinations

Parenteral
Injection

Bupivacaine

Hydrochloride &

Epinephrine (with sodium
meuwbisuifite in ampuls and singie-

0.25% with Epinephrine
Bitartrate 1:200,000 (of
epinephrine)

LOCAL ANESTHETICS 72:00

caine hydrochloride occurs as a white. crysiailine powder and is soluble in
water and slightly solubie in aicohol. Commercially available solutions of
chioroprocaine hyvdrochloride have a pH of 4.5.

B Stability

Chloroprocaine hydrochloride injections should be stored at a temperature
less than 40°C, preferably between 15-30°C: freezing shauid be avoided. If
chloroprocaine hydrochioride injection is stored at low temperatures, crystaili-
zation may occur: crystals will redissolve when the solution reaches room
temperawre. Solutions containing undissolved material shouid not be used.

Although commerciaily avaiiable chloroprocaine hydrochioride solutions
are sterile. the viais can be autoclaved for terminal sterilization without substan-
tial loss in potency. Sterilization with ethylene oxide is not recommended,
since absorption of ethylene oxide through the vial closure may occur. Solutions
of chloroprocaine hydrochloride may become discolored after proionged expo-
sure 10 light and shouid be protected from direct sunlight. Discolored solutions
shouid never be administered.

Chloroprocaine hydrochioride is incompatible with aikali hydroxides and
their carbonates. soaps. silver salts. iodine. and iodides.

Pharmacokinetics

dose vials or with methyip
and sodium metabisulfite in
muitiple-dose viais.

Marcaine® Hydrochloride
with Epinephrine (with
sodium metabisuifite in ampuis
and single-dose viais or with
methylparaben and sodium
metabisuifite in multiple-dose
vials). Sanofi

Bupivaceaine

Hydrochioride &

Epinephrine iwith sodium
metabisuitite in ampuis and singie-
dose viais or with methyiparaben
and sodium metabisulfite in
multipie-dose viais). Abbott

Marcaine® Hydrochioride
with Epinephrine (with
sodium metabisuifite in ampuis
and single-dose viais or with
methylparaben and sodium
metabisulfite in multiple-d
vials). Sanofi

Sensorcaine? with
Epinephrine (with sodium
metabisuifite tn ampuis and
single-dose viais or with
methylparaben and sodium
metabisuifite 1n muluple-dase
vials). Astra

0.5% with Epinephnne
Bitantrate 1:200.000 (of
epinephnne)

Bupivacaine
Hydrochioride &
Epinephrine iwith sodium
metabisuifite). Abbott

Marcaine® Hydrochiloride
with Epinephrine (with
sodium mertabisuifite). Sanofi

Sensorcaine® with
Epinephrine {with sodium
metabisuitite). Astra

0.75% with Epineohrine
Bitartrate 1:200.000 (of
epinephrine)

d sn the iabehing approved by the US Food and Drug Admimistranon.

*Use 13 not

Selected Revisions January 1998, € Copyright. Januarv (974. Amencan Socier of Health-Systent
Pharmacists. inc.

Chlioroprocaine Hydrochloride

CHy

i g
oo
H,N c

Chemistiry and Stability

B Chemistry

Chloroprocaine hydrochloride is a local anesthetic of the ester type with
a short duration of action. The drug differs structuraily from procamne hvdro-
chloride oniy in the presence of a chlorine atom on the benzene ning. Chloropro-
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The onset and duration of action of chloroprocaine are somewhat shorter
than those of procaine. Depending on the dose and site of injection. 1 or-2%
chloroprocaine hydrochloride solutions without epinephrine produce anesthesia
in 6-12 minutes and duration of action is 30-60 minutes. Addition of epineph-
rine 1:200.000 prolongs duration of action to 60-90 minutes.

Chloroprocaine is hydroiyzed by plasma pseudochoiinesterases more rap-
idly than 1s procaine. The drug is excreted by the kidneys. chiefly as diethylami-
noethanol and 2-chloro-d-aminobenzoic acid.

Chloroprocaine hydrochloride is used for infiltration anesthesia. and for
peripheral. sympathetic. and epidurai (inciuding caudal) block anesthesia. Chlo-
roprocaine hvdrochioride soiutions containing a preservative shouid nor be used
for caudal or epidural anesthesia. The drug is nor used for spinai anesthesia.
Chioroprocaine hydrochioride is not effective as a topical anesthetic.

Cautions

Chloroprocaine hydrochloride shares the toxic potentials of local anesthe-
tics. and the usual precautions of local anesthetic therapy shouid be observed.
(See Cautions in the Local Anesthetics. Parenteral. General Statement 72:00.)

Dosage and Administration

Chloroprocaine hvdrochloride may be administered by infiitrauon and by
epidural tincluding caudab) block or by peripheral or sympathetic nerve block.
Chioroprocaine hydrochloride soiutions containing preservauves should not
be used for epidural or caudal block. Partiaily used bottles of solutions which
do not contain preservatives shouid be discarded. Dosage of chioroprocaine
hyvdrochloride varies with the anesthetic procedure. the degree of anesthesia
required. and individual patient response. The smallest dose and lowest concen-
tration required to produce the desired effect shouid be used. Resuscitative
equipment and drugs which may be required for treatment of adverse reactions
should be immediately available when chioroprocaine is administered. For
specific procedures and techniques of administration. specialized references
should be consulted.

Single adult doses of chloroprocaine hydrochloride (without epinephrine)
should not exceed 800 mg. When administered with epinephrine (1:200.000).
chloroprocaine hydrochloride doses should not exceed 1 g. A 1:200.000 epi-
nephrine/chloroprocaine hydrochloride solution may be prepared by adding
0.15 mL of 1:1000 epinephrine hydrochioride injection to 30 mL of a 2 or
3% chioroprocaine hydrochloride solution that does not comtin a preservative.
Solutions containing epinephrine should nor be used for interdigital block.

Solutions of 2 or 3% chloroprocaine hydrochloride with or without epi-
nephrine and comsaining no preservatives are used for epidural or caudal
anesthesia. To prevent intravascular or subarachnoid injection of a large epi-
dural dose of anesthetic solution. a test dose (approximately 3 mL of a 3%
solution or 5 mL of a 2% solution) should be injected prior 1o administering *
the total dose: motor paraiysis and extensive sensory anesthesia indicate suba-
rachnoid injection. The test dose should be repeated if the patient is moved
such that the epidural catheter may have been displaced. At least 5 minutes
should elapse after each test dose before proceeding further. Injection of a
large. singie dose through a catheter should be avoided: instead. the drug
should be administered in fractional doses. If a large voiume of the drug is
inadvertently injected into the subarachnoid space. an appropriate volume
(e.g.. 10 mL) of cerebrospinal fluid shouid be withdrawn through the catheter
or by separate jumbar punciure. For epidural anesthesia in the cervicai or
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Bupivacaine HCL/127

Y-Site Injection Companbility (1:1 Mixture) (Cont.)

Bumetanide
- Drug Mfr ' Conc Mfr Conc Remarks Ref cit
Piperaciilin sodium-tazobactam LE 40 mgmi® RC 0.04 mg/ml® Physically compatible with no change in 1688 C
sodium measured turbidity or increase in parti-
cle content in 4 hr at 22 °C under flu-
orescent light
Vinoreibine tartrate BW | mg/mi* RC 0.04 mg/mi* Physically compatible with no change in 1558 C
measured turbidity or increase in parti-
cle content in 4 hr at 22 °C under flu-
orescent light
3Tested in sodium chioride 0.9%.
Tested in dextrose 5% in water.
. iy ngs . t sodium chloride 0.9%, and Ringer's injection, lactated, for at least
Additional Compatibility Information 24 hours (2 4).
Vehicles— Bumetanide is stated to be physicaily and chemically Milrinone— Bumetanide may precipitate if mixed with milrinone
compatible in glass or PVC containers of dextrose 5% in water, lactate infusions (1442).
BUPIVACAINE HCL | hyperbaric solution has a specific gravity of 1.030to 1.035at 25 °C
o AHFS 72:00 ; and 1.03 at 37 °C (2).

Marcaine Sanofi Winthrop

Products— Bupivacaine HCI (Sanofi Winthrop) is avatilable in con-
centrations of 0.25. 0.5. and 0.75% (2.5. 5. and 7.5 mg/mi. re-
spectively) in 10- and 30-ml single-dose vials. It also is avaiiable in
30-mi (0.5 and 0.75%) and 50-mi (0.25%) singie-dose ampuls. The
0.25 and 0.5% concentrations also come in 30-mi muitipie-dose
vials with methylparaben | mg/ml as a preservative. Sodium ny-
droxide or hydrochloric acid is used to adjust the pH (2).

Bupivacaine HCI (Sanofi Winthrop) is also available in concen-
trations of 0.25. 0.5. and 0.75% with epinephrine 1:200,000 as the
bitartrate. In addition to bupivacaine HCl. each milliliter contains
epinephrine bitartrate 0.0091 mg, sodium metabisulfite 0.5 mg.
monothioglycerol 0.001 ml. ascorbic acid 2 mg, edetate calcium
disodium 0.1 mg. and sodium lactate buffer. Multiple-dose vials
contain methylparaben | mg/ml as a preservative. Sodium hydrox-
ide or hydrochloric acid is used to adjust the pH (2).

A hyperbaric soiution of bupivacaine HCl (Sanofi Winthrop) is
available in 2-ml ampuis. Each milliliter contains bupivacaine HC!
7.5 mg and dextrose 82.5 mg (8.25%) with sodium hydroxide or
hydrochloric acid to adjust the pH (2).

pH— Bupivacaine HCI injection and the hyperbaric solution have a
pH of 4 to 6.5. Bupivacaine HCl with epinephrine 1:200.000 has a
pH of 3.4 t0 4.5 (2).

Spectfic Gravity— Bupivacaine HCl 0.5% with  epinephrine
1:200.000 has a specific gravity of 1.008 at 25 and 37 °C. The

Dosage — Bupivacaine HCl may be administered intradermaily, sub-
cutaneously, submucosaily. epidurally, or intrathecaily as a singie
injection or repeat injections made through a catheter into the area
being anesthetized. [njections should be made slowiy, with frequent
aspirations. to guard against intravascuiar injection (2; 4).

Dosage varies with the anesthetic procedure. degree of anesthesia
required. and patient response. Most experience has been with sin-
gle doses. up to 225 mg with epinephrine 1:200,000 or 75 mg
without epinephrine. These doses should not be repeated more fre-
quently than every three hours and shouid not exceed 400 mg daily.
Incremental doses should ‘be used when feasible (2; 4).

For infiltration dnesthesia, 0.25% bupivacaine HCI solution may
be used. Solutions of 0.25 or 0.5% bupivacaine HCI, with or with-
out epinephrine and containing no preservatives, are used for single
or continuous epidural, or caudal anesthesia. For epidural or caudal

. block, the usuai dases of bupivacaine HCl range from 25 to 150 mg.

| In obstetrics. incremental doses of 3 to 5 mi (15 to 25 mg) of the

0.5% solution. not exceeding 50 to 100 mg at any dosing interval,

are recommended. A test dose. containing epinephrine if not con-

traindicated. of 10 to 15 mg (2; 4) or 20% of the total dose, which-
ever is less (4), should be injected at least five minutes prior to the
total dose and any repeat doses. The 0.75% solution should not be
used in caudal or obstetric anesthesia. This solution, with or without
epinephrine, should be used only for singie-dose epidural anesthe-
sia; it may be given in a dose of 75 to 150 me. For retrobulbar

anesthesia. the usual dose is 15 to 30 mg (2 to 4 mb) of the 0.75%

solution. In oral surgery, the usual dose of bupivacaine HCl with

epinephrine 1:200.000 is 9 mg per injection. given as 1.8 miofa

7l
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128/BupivacaiNe HCL

0.5% solution. A second dose may be necessary. The total dose in thirds (4). Usual dosages should be reduced in young, geriatric. or
a dentat sitting should not exceed 90 mg (18 mb) in healthy adults debilitated patients and in patients with cardiac or hepatic disease (2:
(2; 4). : 4).

A solution of bupivacaine HCI 0.75% in dextrose 8.25% is ‘ ~
used for spinal anesthesia. A 7.5-mg dose is usually sufficient Stability — Bupivacaine HCI injections should be stored at 15 to 30
for anesthesia of the lower extremity and perineal procedures. °C: freezing should be avoided (2; 4). Products containing epineph-
For lower abdominal procedures, the dose may be 12 mg. Doses rine should be protected from iight curing storage (4).
of 6 to 10.5 mg have been used for obstetrical spinal anesthesia Bupivacaine HC! without epinephrine and the hyperbaric solution
(2; 4). may be autoclaved at 121 °C and 15 psi for 15 minutes. Products

Bupivacaine HCl should not be used in children younger than 12 ! containing epinepiirine should not be autociaved (2; 4).
years. and the solution for spinal anesthesia should not be used in Bupivacaine HCI with epinephrine siould not be used if a pinkish
children younger than 18 years (2: 4). For pregnant women at term. j color. a color darker than “slightly” veliow. or a precipitate devei-
the usual average adult dose should be reduced by one-half to two- ops (2).

Compatibility Information
Additive Compatibility
Bupivacaine HCI
Test
Drug Mfr Concil. Mfr Concil Soln Remarks Ref | Cl
Fentanyl citrate IN 20 mg Wi 1.25 mg NS* Physically compatible with little or no 1396 C
loss of either drug in 30 days at 3 and
23 °C
“Tested in PVC containers.
Drugs in Syringe C omparibility
Bupivacaine HCI
Drug (in syringe) Mfr Amr Mfr Amt Remarks Ref | C
Hydromerphone HCI KN 65 mg/  AST 7.5 mg/ Visually compatible for 30 days at 25 °C 1660 C
ml ml
Iohexol 1 mi AST 0.25 and  Visually compatible with no bupivacaine joss 1611 C
0.125%% by HPLC in 24 hr at room temperature.
4 mi Iohexol not tested
Morphine suifate MA 129 mg/ AST 7.5 mg/ Visually compatible for 30 days at 25 °C 1660 C
mi mi

“Diluted 1:1 in sodium chloride 0.9%.

s iy 2z ; pumps over 48 hours at near-body temperature (30 °C). The sam-
Additional Compatibility Information ples were visually compatible throughout. and bupivacaine HCl and

; fentanyl citrate exhibited no loss by HPLC analysis. Epinephrine
HCI sustained about a 5 to 6% loss by HPLC analysis after 20 days
of storage at both temperatures and about a 9 to 10% loss after 30
days of storage and subsequent pump delivery. The authors recom-
mended restricting storage before administeation to only 20 days
(1627).

Epinephrine and Fentanyl— A solution composed of bupivacaine
HCI (Winthrop) 0.44 mg/ml. fentanyl citrate (Janssen) 1.25 pg/mil.
and epinephrine HCl (Abbott) 0.69 pg/ml was stored in 100-mi
portable infusion pump reservoirs (Pharmacia Deltec) for 30 days at
3 and 23 °C. The samples were then delivered through the infusion

a2
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Local Anesthetic Infusion Through Nerve
sheath Catheters for Analgesia Following
Upper Extremity Amputation

Clinical Report

E. Kayser Enneking, M.D.,* Mark T. Scarborough, M.D.,T
and Ellyn A. Radson, R.N.*

Background and Objectives. Reports about the eificacy of local anesthetic perfusion of
nerve stumps following lower extremity amputation are conilicting. We report our
experience with this technique following amputation of the upper extremity. Meth-
ods. Six consecutive patients undergoing proximal upper extremity amputations
(four forequarter amputations and two shoulder disarticulations) for malignancy
were prospectivcly observed. In all patients. catheters were placed within the ampu-
i nerve sheaths at the conclusion of the procedure. Bupivacaine, 0.25%, was
administered through each catheter as a bolus and then as a continuous infusion for
at least 72 hours after surgery. Narcotic usage. level of pain as reported verbally, and
presence of phantom limb pain during the infusion were recorded. For at least 1
year after operation, data were gathered on the presence of phantom iimb pain and
its intensity during each follow-up visit. Resuits. Complete analgesia was achieved in
all patients by postoperative day 2. Narcotic usage was low. Three of the six patients
reported phantom limb pain during follow-up evaluation. Conclusions. Continuous
local anesthetic perfusion of amputated nerves via a catheter placed under direct
vision provided excellent postoperative anaigesia. The incidence of phantom limb
- ‘or cancer patients did not differ from that previousiv reported but was easily
inanaged pharmacoiogicaily. The technique may also be efficacious for traumauc
amputations. Reg Anestit 1997:22: 351-356.
Key words: amputation, postoperative anaigesia. nerve sheath catheters. phan-

tom limb.
hantom {:.:> -ain is a devastating complication the first 4 days of amputation. Patients describe
L dMputation. (1 occurs in 83% of patients within classic neuropathic pain as “knifelike.” “sticking.”

“shooting.” “burning” (1). In a retrospective chart
review of upper extremity amputations in our
institution from 1978 to 1992, 50% of patients

: M“ UM the Depanments of *Anesthesiology and tOrthopaedics.

m:{&t l:lorida College of Medicine. Gainesviile. Florida. had phantom limb pain requiring narcotic anai-
MV o 0n hpan at the annual meeung of the American gesics during follow-up evaluations. All these
Am rthopaedic Surgeons. Atlanta, February 1996. ana . : .

» efican Society of Regional Anesthesia, Oriando. March patients received general endotracheal anesthesia

”Mti& 11235 . and intravenous narcotics postoperatively for pain

- Noveprinis, (.. onon December 20, 1996. control; all patients were followed for at least 1
— 1S, Cuar-ondence: Editorial Office, Deparument of ) .

year. Because the review was retrospectve and

8:;'?'3‘!- Universuy of Florida College of Medicine. Box :
 Gainesville. FL 32610-0254. the patients were not specifically asked about
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phantom pain. the number of patients who expe-
rience phantom pain is probably greater than
50%. as phantom limb pain is frequentily under-
reported by patients and underdocumented by
care givers (1,2).

The role of preemptive anaigesia and its timing
in the prevention of phantom limb pain are
unknown. Examination of the literature reveals
the lack of rigorous, well controlled studies of this
difficult problem. Bach et al. (3) reported on a
small series of patients undergoing lower extrem-
ity amputations who had epidural analgesia initi-
ated 72 hours before surgery; these patients re-
ceived either narcotics. local anesthetics, or both
before surgery in this nonblinded study. Their
postoperative pain was treated with intravenous
narcotics and nonsteroidal antiinflammatory med-
ications. The incidence of phantom limb pain in
this study was 27% during the first week, 0 at 6
months, and 0 at 1 year; in the control group of 14
patients. the incidence of phantom limb pain was
64%. 38%. and 27%. respectively. Another study
by Fisher and Meller (4) on 11 patients. who
received no preoperative interventions for lower
extremity amputations but who did receive post-
operative nerve sheath infusions of local anesthet-
ics up to 1 year postoperatively, reported a total
absence of phantom limb pain in these patients:
however, two patients had nonpainful paresthe-
sias, similar to those found in our study. This. 100,
was a nonblinded study and the length of follow-
up evaluation was not specified.

Woolf and Chong (5), in their review of pre-
emptive analgesia. point out that in 22 of 24 studies
comparing a préemptive intervention with no in-
tervention. an anaigesic effect could be demon-
strated in the patients who received preemptive
intervention. However. in studies comparing in-
terventions made before versus after surgery, a
preemptive effect couid only be demonstrated in
haif the cases. There is no clear evidence as to
when preemptive intervention of phantom limb
pain shouid be initiated.

Initial reports of continuous nerve sheath infu-
sion of local anesthetic described excellent pain
control and decreased risk of phantom limb pain
following lower extremity ampurtation (4.6). In a
more recent report. however, analgesic use and the
incidenice of phantom limb pain did not differ
between patients undergoing lower extremity
amputation followed by continuous bupivacaine
nerve sheath infusions and control patients (7).
To our knowledge, no other investigators have
applied this strategy to upper extremity amputa-
tion, a much rarer operation. This report describes

the use of this technique for postoperativ: aly.
sia in six patients undergoing upper L-:\;;-em'm
amputation. The efficacy of anaigesia and the
dence of phantom limb pain were examined.

Materials and Methods

With institutional review board approval.
were gathered prospectively in consecurive M-
tients undergoing upper extremity ampu:. .n f,
malignancy at our institution between 1v92 and
1995. All patients underwent general inhaiation,
anesthesia with fentanyl, up to 5 pgrkg. With gy,
forequarter amputations, the nerves were (.
sected at the cord level and either two or thry,
catheters were placed. The shouilder disarticul,.
tions were at the terminai branch level. and it
catheters were placed in the median, uinar, any
radial nerve branches. In each case, th ierve
were sharply transected proximal to the icvel of
amputation. No, clips or sutures were used on il
nerve ends, and the nerves were cut at 5-10 ¢
proximal to the wound edges. After amputation,
20-gauge polyamide. closed-tip catheters (Burrun
Medical, Bethlehem, PA were threaded between
the epineurium and the severed nerve under dircit
visualization by the surgeon (Fig. 1). Th~ tech-
nique for catheter placement involves tran:ecti
of the nerves, idenrification of the epineurium.:
placement of the catheter between the epineuriuii
and the nerve. The catheter was typicaily threaduvd
as far as it could be easily introduced. 2-5 cm prox-
imal to the transection level. Two or three
catheters were placed for each patient because at
least two catheters enabled a greater volume of
local anesthetic to be delivered if necessc. .. This
strategy resulted from our experience ~ith g
patient who was not included in the studyv group
because of extensive chest wail excision. Only on¢
catheter was placed in this patient. and she com-
plained of persistent pressure paresthesia when the
rate of analgesic infusion was increased from 6 (o
8 mL/h.

The catheters were secured with a suture to the
epineurium and brought out at a site dista~ from
the wound closure. After the catheters wert
secured, bupivacaine. 0.25%, was administered
through each catheter. first as 10-mL boluses and
then. when the patient reached the recovery room.
as continuous infusions beginning at 4 mi/h bY
means of infusion pumps (Bard MedSystems.
North Reading, MA). The rate of the infusions
through ail the catheters was adjusted to a com-
bined maximum of 0.5 mgrkg/h as neeu -d‘l‘1
achieve analgesia, and the infusions were mat.
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switched after the first postoperative day to oral

narcotics, 10 be given at the patient’s request.
Twice daily during infusions. patients were ques- j

tioned about the following symptoms of locai anes-

thetic toxicity: tinnitus, perioral numbness, metal-

lic taste, and sedation. The amount and type of ;

supplemental analgesics (morphine suifate equiva- i

lents) used postoperatively were recorded. Pain

and phantom limb sensation were assessed as fol-

lows. Before and twice daily for 3 days after ampu-

tation, patients were asked to assess the degree of

pain in the affected upper extremity by means of a

verbal scale ranging from 0 (no pain) to 10 (worst

pain). At all postoperative follow-up visits, patients

were asked whether they had any sensations in the

phantom limb. These follow-up visits were sched-

uled at 2 weeks, at 1 month. and every 3 months

for the first year and then every 6 months there-

after. Data are reported as mean + SD.

Resuits

Six patients were studied (Table 1), three women
and three men with a mean age of 59.5 years
(range, 20-84). Their mean pain score preopera-
tively was 4.5 = 3.8. Complete analgesia was
achieved in all patients by postoperative day 2. the
mean pain scores on postoperative days O to 3

" ig. 1. Schematic drawing of nerve sheath catheters being 3.8 = 4.1, 1.8 £ 1.6, 0 = 0. and 0 = 0 respec-
threaded between the epineurium and the nerve follow- tively. After 24 hours of patient-controiled mor-
ing shouider disarticulation. All catheters are brought phine, most patients received oral narcotics on
out 10 the skin and secured with a suture. request. The amount of morphine sulfate equiva-

lent administered during the entire hospitalization
averaged 20 mg, and for postoperative days 0 to 3,

tained for a minimum of 72 hours. Morphine sui- itwas 10.4 = 11.0 mg, 3.1 =42 mg, 1.1 £1.7 mg,
fate. . g every 6 minutes maximum. was avail- and 4.9 = 7.7 mg, respectively. For three patients
able to patients as needed by means of a patient- who rated pain as 3 or higher and had an initial
controiled device. The anaigesic regimen was dose of bupivacaine of 4 mi/h. the infusion rate

Table 1. Demographic Data and Diagnoses for Patients Who Underwent Upper Extremity Amputation for
Malignancy at One Institution in 1992-1995

Age Follow-up Period
Patic... Sex (y) Diagnosis Area of Amputation {(months) Qutcome
! M 45 Recurrent osteosarcoma of the Forequarter 15 Dead of disease
proximal humerus
2 M 20 Osteogenic sarcoma of the Shouider 41 Alive. no evidence of
proximal humerus disarticulation disease
3 F 82 Malignant fibrous histiocytoma Forequarter 21 Alive, no evidence of
of the proximai humerus disease
4 F 61 Angiosarcoma of the arm Forequarter 22 Alive, no evidence of
; disease
' > F 65 Malignant fibrous histiocvroma Shouider 27 Alive with disease
' of the proximai humerus disarticutation
2 M 34 Metastatic adenocarcinoma with Shouider 26 Alive, no evidence of |
— a humeral nonunion disarticuiation disease
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was increased by 2 mL/h. The average rate of bupi-
vacaine administration was 6 mL/h per catheter.
with a range of 4-8 mL/h per catheter. Only one
patient. a 90-kg. 20-year-old. received the maxi-
mum infusion rate, for a total of 45 mg/h over 80
hours. No patient exhibited any symptoms of local
anesthetic toxicity.

During the infusion period and at subsequent
follow-up visits throughout the study, all six
patients reported nonpainful phantom sensations.
Three patients reported phantom limb pain. In one
of these patients, the infusion of bupivacaine was
delayed by 90 minutes, and pain was rated as 10
on emergence from anesthesia. The patient was
given additional boluses of 0.25% bupivacaine,
and his infusion rates were increased to the maxi-
mum. He was also given morphine sulfate and
ketorolac intravenously. His pain decreased to 4 on
postoperative day 1 and to O by postoperative day
2. Phantom limb pain developed 2 weeks after
amputation, which he described as “exactly what it
felt like when I woke up.” He received oxycodone.
amitriptyline, and mexiletine for 10 weeks and has
subsequentiy been free from phantom limb pain
for 28 months. In a second patient. numbness in
the phantom extremity was rated as 2 out of 10.
but she took no medication 15 months after the
amputation. In a third patient. pain was rated as 10
before the amputation and as 0 immediately after-
ward. At 1 month following surgery. intermittent
phantom limb pain deveioped and gradually wors-
ened. This patient has refused all pharmacologic
interventions, and he rated pain as 8 out of 10 at
|6 months after the amputation.

Discussion

All patients in this study underwent amputation
of an upper extremity for maiignancy. This anal-
gesic technique may also be applicable to amputa-
tions for other indications. although this study did
not examine other patient populations.

Although continuous infusion of local anesthet-
ics via catheters placed percutaneously into nerve
sheaths has provided effective analgesia following
many types of extremity surgery (8-11). this is
the first clinical report of analgesia following
amputation of the upper extremity that was ob-
tained by infusing local anesthetic through nerve
sheath catheters. Qur data suggest that (1) periph-
eral nerve sheath catheters can be used to infuse
local anesthetic directly onto nerves of ampurtated
limbs and (2) this technique can be used to obtain
successful analgesia following upper extremity
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amputation. Although the number of pai.. « .
studied was small. our results are clinicailhy valuk.
able because of the limitations imposed by apy
study of upper exuremity amputation: it is a rare
operation. and phantom limb pain is such a dey.
astating complication. both physically and cmy.
tionally, that studies using intravenous narcori,
analgesia, with its known lack of efficacy. wauyly
be difficult to justify.

Local anesthetic block of peripheral ncives may
reduce the nociceptive impuises from the periph.
ery to the spinal cord and thus may prevent sping|
cord hyperexcitability. which can lead to chronic
phantom limb pain. Other techniques that would
provide afferent block of impulses to the cenrai
nervous system should be equally efficacious in
providing analgesia and possibly preventing phan.
tom limb pain. To our knowledge. no otiwr rvesti-
gators have reported the use of continuous «crvical
epidural or interscalene block for analgesia {ollow-
ing upper extremity amputation. The possibie
advantages of this technique over percutancousiy
placed catheters are that (1) catheters are known
to be correctly placed. because they are placed
under direct vision. and (2) these catheters cannot
be puiled out or dislodged during surgery. The
obvious disadvantage is that catheters .. laced
following surgery. when spinal cord hyperex-
citability may have already occurred.

In one study, patients undergoing lower extrem-
ity limb salvage or amputation who received bupi-
vacaine through a nerve sheath catheter placed
during surgery under direct vision had substan-
tially decreased postoperative narcotic analgesic
requirements (6). No catheter-related complica-
tions or side effects secondary 10 the bu: -aine
were reported. The incidence of phantom litub pain
was not specified by Malawer et al.: however, nonv
of the 12 amputees has since developed phantom
limb pain (personal communication. 1994}

Other studies of the incidence and severity of
phantom limb pain following lower extremity
amputation have so far been conflicting. In one
study  (4) postoperative narcotic usagc bv 4

prospective. nonblinded series of 11 paticr:  vho
underwent lower extremity amputation and
thetic

received a continuous infusion of local anes
through a catheter placed directly into the ampu-
tated stump of the sciatic or posterior tibial nerve
was compared with that by a retrospective control
group who underwent a similar procedure. Mean
narcotic use differed significantly petween (he
groups. Also. phantom limb pain was totally ahsent
at 1 year in the nine surviving patieni- who
received a continuous local anesthetic infusion. i0
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win ihose positive resuits. no difference
.see was reported in a retrospective
“zuenis undergoing lower extremity
' :m;m'acaine-treated patients and
coents (Ti. When 9 of the bupiva-
~atients and 12 control patients were
-srerviewed 1o assess their phantom
wevenn ot the 9 bupivacainc-treated
cents (7" and half of the conrrol patients
oried this complicaion. A number of factors
.- =d the different outcomes of the two
dies: for example. patient selection
x40 the patients in the positive study
periTii. . sscular disease. compared with
o i (e ouative study The total mass of bupi-
ine auiniitered and the way it was adminis-
b oiso oieru detween the two studies: 25
Poihy bV L CTTUOW mfusion in the positve stuayv.
Jmparc - ¢ uygh with intermittent doiuses
' the ne S
R Our 1< _sure clusely resembled that used
Lthe pos Sy namely. continuous infusion
% locai ancsinenc at a much larger volume tup 10
% muin. e jollowed the recommendations of
lawer et 2i. (1. who used a maximum infusion
Rie ol 0.5 mwkerh and the same technique in
Bheir siudy. The reported serum bupivacaine levels
Bngea [rom undetectable to 1.1 pg/mi. [n our
judv. o e patient received the maximum
3 fusion { bupivacaine. In patients with he-
Wtic or renal disease, the maximum infusion rate
3o bunivacaine siouid be reduced because bupiva-
3 fe cicarance may be impaired.
= The pauents in both the positive and negative
3fudv aiiferea from ours. ail of whom had cancer.
e madence of phantom limb pain in patents
Undereonne zmputation for cancer has been re-
-« high as 90% within the first vear (2).
:ce a patient at risk for developing
antom imb pain include preoperative pain levei
_ “"_ coping strategy used (12.13). In oncology
i}:lu-ms. pain is the most comimon presenting symp-
l'-:'l‘mn:L combination of pain with the psychologic
‘um;“lfm[mn of the padent given 2 .deyaStanng
’h‘;m“r“: «‘) cancer may lead to a higher mgdence of
Nticnie -’alfl- in oncology patients than in trauma
.Thﬂmp.‘.(,n e and Heller (2) ax}d Srngh and
more céwmn‘ P repor.ted' phantom hmb pain 10 t?e
latrne Pum in pe@amc oncology patients than in
N mm‘auma parients. In our seres. pk_1amom
fee of 11 e(m_currec? during the first year m or}iy
tehiceq furnS]x patients. and onl_y one patient. Who
 year !“m“v'ler treatment. had significant pain at i
®xperien, . -V\.!p evaluation. On the basis of our
~ ith local anesthetic infusion througn
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Nerve Sheatn Catheters for PFostampution Anaigesia  *

Ennexingetal. 355

nerve sheath catheters following upper exiremity
amputation. we recommend the following:

Two Or Imore nerve sheath catherers shoulid be
placed within the amputated brachial plexus
during surgery if at all possible.

Bupivacaine shouid be administered through
each catheter as a bolus {followed by an infu-
sion of at least 20 mg/h 10 the brachial
plexus (based on the minimum eifective
infusions in our study and the positive
experimental study [(4]).

A strategy for pain-free emergence from anes-
thesia should be developed. inciuding timely
delivery of local anestheric and addition of
other analgesic modaiities as needed. Phan-
tom pain shouid be treated aggressively if it
develops.

Although this report is not conciusive. it suggests
:hat continuous infusion of local anesthetic via
nerve sheath catheters provides excellent postoper-
ative anaigesia following upper extremity amputa-
tion. The incidence of phantom limb pain did not
differ from the rerrospectively reviewed histories of
other patients undergoing this procedure without
this intervention. Combining this technique with
preoperative nerve block may improve the imme-
diate postoperative analgesia and may reduce the
incdidence of phanrom limb pain. However further
studies are needed to delineate the role of anaige-
sia. whether preemptive or postoperative. in pre-
venting phantom limb pain.
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The effects of incisional bupivacaine on
postoperative narcotic requirements, oxygen
saturation and length of stay in the post-anesthesia

care unit

B. L. PARTRIDGE and B. E. StasiLe

Departments of Aneftjhuiology and Surgery, University of California,

UsA

San Diego and San Diego VA Medicai Center, San Diego, Californiy,

We compared postoperative pain and narcotic requirements, oxvgen saturation {820, and length of stay in
the post-anesthesia care unit (PACU) in patients who received 30 mi of either 0.25% bupivacaine 1B or
saline placebo (S) infiltrated into the operative incision. Twenty ASA I-[IT patients undergoing abdomina
surgery were studied in a double-blinded randomized prospective triai. Study and controt groups were not
different in patient age, procedure, intra-operative narcotics administered or preoperarive Sao,. In the PACL,

groups. Finally, mean requirements for narcotics for the firse 2¢ h were reduced by approximately 30,

(from 406.9 mg mepenidine to 235.5 mg, £=0.006). This study demonstrates thar infiltration of a long-acting
local anesthetic iowers mitiai pain scores and requirement for narcotics in the PACU. The effect can be seen

for at least the first 24 h. A lower requ
up, more alert patients. and. mosx‘i
significant etfect on puimonary morbid;

irement for postoperative narcotics is accompanished by faster waie.
mportandy, higher Sao0. and shorter PACU stay. This may have 2

ity following abdominai operations.

Recetved 18 September 1999, accepted for publication 20 February i990

Koy words: Anaigesia: pastoperative:

anesthetic techniques: infiltration: complications: postoperative; locai

anesthetics: bupivacaine: pain: postoperative anaigesia: puise oximetry: recovery: recovery room stay.

Postoperative pain is frequentiv undertreated .|, 2.
Inadequatelv treated incisionai pain. however. mav
lead to spiinting, [oss of sighing and reduction of vira)
capacity {3, 4). These, in turn, mav contribute 1o
postoperative puimonary morbidity. Thus upper ab-
dominal operations, in particular. are associated with
a high incidence of postoperative pulmonary compli-
cations. Several approaches for the treatment of post-
operative pain have been advocated. inciuding epi-
dural and intrathecal narcotics (3), intrapieural anes-
thetics 6, 7) and patient-controiled anaigesia (PCA)
‘2, 5. 83. The most commonly emploved method of
postoperative pain control. however, remains intra-
muscuiar or intravenous injection of nareotics.
Considerable attention has been focused upon the
respiratory depression induced by narcotic analigesics.
In the immediate postoperative period. narcotic ag-
ministration may he particuiarly dangerous. since nar-

cotics depress the ventilatory response to carbon diox-
ide and mav impair consciousness and protection of
the airway at a time when residual anesthetics are stiil
present (8—10). An alternative may be to employ local
anesthetics to provide immediate postoperative anai-
gesia (11~13). First suggested in the 1950s, incisional
infiltration of locai anesthetic has experienced renewed
popuiarity with the development of long-acting local
anesthetics such as bupivacaine hyvdrochloride.
Previous studies have not examined the immediaie
postoperative period. nor have they controlled for in-
traoperative narcotic administration (11-13). The pur-
pose of this studv was 1o compare postoperative pain
and narcotic requirements, oxvgen saturation (Sao, =
OXvgen saturation measured by puise oximetry) and
length of stay in the post-anesthesia care unit (PACU)
in patients receiving either 0.25°, bupivacaine or sa-
line placebo infiltrated into the operative incision,
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[NCISIONAL BUPIVACAINE FOR POSTOPERATIVE PAIN

qable § .
citena for PACU nurse assessment of patienos.

C
Nausca: v}
Aj:rmes!:

= none. | = miid. 2 =moderate. 3 =scvere, with emesis

0 = unresponsive, | = resporis to pain. 2 = responds to
woice, 3 = lollows commands. 4 = spontaneous speech

H.-pmension: defined assystolic bp> 160. diastolic bp > 100 or either
' aiue greater than 20, greater than pre-op-

MATERIAL AND METHODS

After Human Subjects Committee approval and informed consent,
20 ASA [-111 patients aged 30-70 years were enroiled in the study.
The subject popuiation was sciected from pasicats scheduled to under-

abdominal surgery {cholecystectomy, ventrai herniorraphy, sta-
ging laparotomy, of colostomy closure) under general anesthesia.
\ost pauents had a history of smoking, but none was receiving
medications for respiratory disease. Patients were introduced 0 a
visual analog: pain scale ranging from " zero: (no paini (o ten
|maximurm pain imaginable) the night before surgery and informed
that they would receive as much pain medicine as they needed
pcucopcﬁtivelv. Patients received no premedication. induction was
accumplished with thiopentai (46 mgrkg) plus succinvicholine (1.3
mgykg) or vecuronium (0.1 mgrkg) for intubation. Maintenance was
with a balanced anesthetic of isoflurane. oxygen. nitrous oxide and
iv. fentanyl. In order 1o approximate most ciosely the usual anes-
thetic practice, administration of the anesthetic was lefk to the individ-
ual anesthesiologist in charge of each case but did not include any
intrathecal or epidural medications. [ntraoperative narcotics were
sdministered as considered appropriate by the anesthesiologists. but
none were given in the last 20 min of the procedure. Ten minutes
before the end of the procedure, just prior to skin ciosure. 30 mi of
cither 0.25% bupivacaine or non-preservative normal saline were
infiltrated into the subcutaneous vissue, muscie and fascia of the
surgical incision. Choice of medication or control was assigned ran-
domly by the pharmacist preparing the medication, based upon a
random cable created in advance. The patient. surgeons. anestnesiol-
ogisws and PACU personnet were all blinded as to the identitv of the
injected solution.

All stuav patients were cared for by one of two PACU nurses. In
the PACL. as soon as a pauent was capable of responding. ne was
asked to gauge his pain on the visual anaiog pain scaie. If he reported
any pain. morphing suiphate (M8} was injected i.v. in 2~ mg
\ncrements at 3-10-min intervals unui he was comfortabie. : The
decision waether or not 1o medicate was icft to the two PACU nurses.
who followed their normai criteria for postoperative medicaton. |
Discharge criteria from the PACU followed standard protocol for
the hospital. and required patients to be alert and pain-free. and for
30 min to have elapsed since any i.v. medication. Prior to discharge
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from the PACU., the patent was asked to gauge his pain on the
visual anaiog scaie once more. Total narcotc administered intra-
operatively and in the PACL, anaiog pain scores, time spent in the
PACU and the leagth of time before the patient was able to respond
o the visual analog scaie were recorded. PACU nurses made a
subjective assessment on 2 five-point scaie of the patient’s degree of
aiertness on arrival and discharge from the PACU (Table i). Simi-
lariy, nausea and vomiting were recorded on a four-point scale (Table
1). Because postoperative hy ioa sometimes results from inad-
equate pain controi. hypertension. defined as systolic or diastoiic
pressure greater than 120% of preoperative vaiues or systolic press-
ures greater than 160 mmig (21.3 kPa) was recorded if present.

Sao, was measured p ively, and continuousiv both during
the operation and in the PACU. It is the practice in our institution
to provide suppiementai oxygen {Fiog 33%5 by mask to ali patients
in the PACU. Room air saturation was measured in study patients
by removing the oxygen mask for 3 min and continuously observing
the oxygen saturation. If the oxygen saturation fell 10 iess than 80%,
the patient's mask was repositi d 30 that he received suppiementai
oxygen, and thus no patient was allowed to become hypoxic. 520,
was measured for each parient within 5 min of arrival in the PACU
and again when the patient was comfortable. Minimum Sao0, and
per cent change in Sao, from preoperative vaiues were recorded for
cach patient upon arrival in the PACL., after medication, and just
prior to discharge from the PACL.

All patients’ charts were later reviewed for evidence of postopera-
tive complications. Although not part of the original study design, a
record was made of all narcotics administered in the first 24 h
postoperatively. Five patients (two from the bupivacaine group and
three from the saline group) received patient controiled anaigesia
‘PCA), and were exciuded from the anaivsis because totais were not
avaiiable.

Data were anaiyzed by non-parametric Mann
with P<0.03 considered significant.

Whitney U-test

RESULTS

Study and control groups were not different in patient
age, operative procedure, or length of surgery {Table
1. The time from discontinuation of anesthesia until
the patient was able to respond 10 verbal commands
2nd the time from awakening until the first spon-
:aneous compliaint of pain were aiso not significanty
different between groups (Tabie 3y. Upon arrival in
the PACU, patients in the two groups were equally
alert (Table 3); however, patients feceiving bupiva-
caine had significantly lower anaiog pain scores {P=

Table 2
Characieristics of patient groups.
Characteristic Saline Bupivacdine Significance
N 10 10 ns
Age 34.6+4.0 yr* 35445 vr as
Procedures (n: cholecystectomv 13, cholecystectomv 13°
ventral hernia repair 13} ventral hernia repair (2}
pelvic node dissecuion (1 nephrectomy | i)
staging laparotomy (1} staging laparotomy 12}
Length of surgery 204 ¢+ 24 min 232 + 27 min ns

* mean + standard error.
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0.02. Table 3). Their initiai respiratory rate was signifi-
cantly less (15.6 + 1.48 for the bupivacaine group vs
19.1 £ 1.64 for the saline group, £=0.02).

Total intraoperative narcotics were not different be-
tween groups. Patients receiving incisional bupiva-
caine required significantly less narcotic in the PACLU,
however (4.4 + 1.26 mg MS vs i1.4+1.7, P=0.003),
and were discharged from the PACU aimost an hour
sooner than patients receiving saiine (P<0.02, Table
3). In addition, retrospective analysis of narcotics used
in the first 24 h postoperatively showed that patients
who were randomized to bupivacaine infiltration re-
ceived an average of approximately 309, less narcotic
than those in the saline group (235.1 + 61 mg meperi-
dine compared to 406.9 + 50, £=0.006). Narcotic or-
ders for these patients were for 75 mg meperidine up
to every 4 h, as required for pain, so patients had to
request pain medication.

With respect to arterial oxygen saturation, two ef-
fects were seen. First, there was a negative correlation
between age and preoperative Sao, r= —9.5],
£<0.05, Fig. la). This correiation was no ionger seen
postoperativeiy (Fig. 1b). Second, aithough preopera-
tive values were not different between the two study
groups, patients receiving bupivacaine had significant-
ly higher minimum Sao, values in the PACU than

those receiving saline (Fig. 2, P<0.05, Table 3.. A
similar resuit was seen when the change in Sao, from
preoperative values was caiculated. The difference
was striking, even though suppiemental oxygen was
provided for any patient whose Sao, fell to 90% while
the patient was breathing room air. This occurred in
four patients in the saline group and two patients in
the bupivacaine group. At the time of discharge from
the PACU, oxygen saturation was no longer signif;.
candy different (P=0.16, Tabie 3). Two patients in
the saline group and no patients in the bupivacaine
group were discharged from the PACU with sup-
plemental oxygen.

In this study, postoperative morphine requirements
were unreiated to patient age (Fig. 3a). Totai mor-
phine dose administered in the PACU, however,
showed a significant correlation with the lowest Sao,
values recorded (r= -0.52, P<0.05, Fig. 3b).

Patients were medicated untii comfortable in the
PACU. Discharge pain scores and respiratory rates
were not significantly différent berween bupivacaine
and saline groups. Mild nausea was observed in one
patient in the bupivacaine group and in two patients
in the saline group. Hypertension was observed in a
single patient in each group. No postoperative compli-
cations were noted in either group.

Table 3
Effects of incisionai bupivacaine vs saiine.
Characteristic Saline Bupivacaine Significance
Recorded times (min;
Time to awaken 125+ 1.4+ 7.5+0.9 ns
Time to ist compiaint 215+ 2.1 19.8+2.6 ns
Time o PACU discharge 204.5+40.8 145.3 + 4.1 P=0.02
Alertness score
PACU arnvai 2.7+0.3 2.7+0.2 ns
PACU discharge +.0+0.0 3.8+0.1 ns
Respiratorv rate 1breaths/min)
PACU arnvai 19.1+ 1.6 15.6+1.5 ns
PACU discharge 16.3+0.7 164+ 1.1 ns
Narcotic administered .
Intra-op (pg fentanvi [V 615.0 + 89 775.0+ 136 ns
PACU (mg morphine i1 [10+1.8 45+ 1.3 F£=0.003
Next 24 h (mg meperidine 1)) 406.9 + 50 255.5 + 61 P=0.006
Oxvgen saturation | Sao,, per cents
Pre-op 97.0+0.7 97.3+0.35 ns
Lowest intra-op 97.9+0.5 97.0+0.8 ns
Lowest post-op 89.9+0.9 93.3+0.9 P=0.04
Change from pre-op 7.5+09 +3+0.7 P=0.02
PACU discharge 93.3+0.38 95.2+0.9 ns
Analog pain score
PACU arrivai 8.3+0.6 6.0+0.6 P=0.02
PACU discharge +8+038 $5+0.7 ns

* mean + standard error.
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Fig. la. Correlation of preoperative oxygen sawuration with patient
age (r=0.52, P<0.0L. Darkened circies represent patients in the
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of lowest postoperative saturation with patient age. The correiation
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Fig- 2. Comparison of oxygen saturation measured by pulse oximeter
in patients veceiving bupivacaine (darkened barsi or saline 1open
bars). Shown are mean values + standard error for preoperative Sac..
lowest intraoperative measurement. lowest Sao, in the PACLU and
Sao. at discharge from the PACU. Significane differences between
bupivacaine and saline groups are seen for postoperative 5a0..

DISCUSSION
Pos:opcrazivc pain control remains a serious problem
in modern anesthesia and surgery. Intrathecal and
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continuous epidural narcotics provide exceilent post-
operative anaigesia. but are costly. may require ex-
tended patient monitoring (2} and. may not be su-
perior to PCA (5) or reguiarly scheduled narcotics
(14, 15). As a resuit, they are not available in many
hospitais. In the immediate postoperative period. when
patients are drowsy but experiencing pain. administra-
tion of narcotics poses a - potentially dangerous di-
lemma. On the one hand, severe pain. associated with
catecholamine release and hypertension may be del-
eterious, but, on the other hand. administraton of
narcotics to a drowsy patient increases the risk of
respiratory depression and loss of airway reflexes. This
study demonstrates that incisional infiltration of a long-
acting local anesthetic significantly lowered initial

‘pain scores and requirement for narcotics in the

PACU. The lower requirement for postoperative nar-
cotics was accompanied by higher oxygen saturation
in the PACU and shorter PACU stays.

The effects of infiltration with bupivacaine may be
even greater than recorded here. In the interests of
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Fig. 3a. Narcotic administered in the PACLU as a lunction of patient
age. No signiiicant correlation is seen between narcotic requirement
and patient age. Patients in the bupivacaine group \darkened circies:
required significandy less narcotic than those in the saiine group
.apen circiesi. b: Postoperative 5a0, as a tunction of narcotic adminis-
tered in the PACU. A significant correlation is seen between the totai
morphine dose and lowest Sao, recorded in the PACU (=051,
P<0.1, symbols as in Fig. 3ai.
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patient safety, we immediateiyv provided supplemental
OXvgen to any patient whose 520, fell to 90°, during
the 3-min tests of breathing room air. Nonetheless.
Sa0, continued to fail in some patients before it rose
in response to provision of suppiementai oxvgen. Thus
minimum Sao, vaiues recorded were sometimes beiow
90%. It is likely that Sao, would have fallen even
further in those patients had we not provided sup-
plemenial oxygen, accentuating the difference between
control subjects and those receiving bupivacaine.

Previous studies on the effect of local anestheric injec-
tion into the operative incision on postoperative narcotic
requirements have yvielded conilicting resuits. Some pre-
vious studies have found decreased narcotic require-
ments after abdominal surgical procedures, similar 1o
those reported here (16, 17). Those studies examined
the period after discharge from the PACU, however,
and no measurement was made of oXvgen saturation or
length of PACU stay. Results from studies performed
after inguinal herniorraphy have been equivocal. Ha-
shimi & Middleton (18) found significantlv decreased
narcotic requirement after indltration with bupiva-
caine. Another. unblinded. study, however, reported no
difference between control and treated patients { 19). In
that study, injection of bupivacaine into a deep-lving
indwelling catheter in patients following inguinal her-
niorraphy appeared to have no effect. and was associ-
ated with some evidence of wound infection 19). The
difference between studies may lie in technique: super-
ficial infiitration appears efficacious: deep infiltration of
underlying muscie does not.

Moss et al. (17) compared a group of 43 patients
who received 40-50 mi 0.5°, bupivacaine infiltration
into the incision at the time of cholecystectomy with a
historicai control group of previousiv operated patients
and found greativ reduced narcotic requirements. No
description is given of intraoperatve anesthetic tech-
alque or narcotic administraton. however. ang signufi-
cant differences in patient instruction. surgical tech-
nique and postoperative care make it difficuir o deter-
mine what roie the bupivacaine played. In a double-
blind study of bupivacaine vs saiine in cholecvstectomy
patents. Patel et al. (16) reported a 36° decrease in
narcotic requirements over the first 3 postoperative
days, a vaiue in complete agreement with that ob-
served here. Patel er al. did not report on anestheric
technique or examine narcotic requirements in the
PACU. Thev did examine puimonary function ang
demonstrated a smaller decrement in forced vital ca-
pacity and forced expiratory volume on the first post-
operative day. No significant differences were seen,
however. in arteriai blood gases drawn on the second
postoperative day.

One recent study advocated intraperitoneai . [P}

administration of bupivacaine to controi pain and to
reduce postoperative ileus after abdominaj operations
’20). Scott et al. (21) investigated the effect of continy.
ous IP infusion of bupivacaine in' parients receiving
both upper and lower abdominal procedures and
found no effect on the stress response {as measured by
serum leveis of cortisol and glucose) or on pulmonary

function. I nterestingly, they aiso noted very poor pain

control in their patients, suggesting that a ‘major part
of postoperative pain was incisional and not viscerai
in nature.

It was not the aim of this study to examine outcome

variables of morbidity and mortality, since to do so
wouid have required a much larger sample size. None-
theless, it seems reasonable to assume thar the higher
postoperative Sao, seen in the bupivacaine group
should resuit in reduced morbidity from respiratory
complications. Splinting from incisional pain after up-
per abdominai operations is associated with a higher
incidence of postoperative puimonary complications
3, 4). Controi of pain with narcotics may cause
drowsiness and interfere with cooperation in deep
breathing (11). This notion is supported by evidence
of a reduced incidence of postoperative atelectasis in
patients receiving incisional bupivacaine (16). The op-
timai dose of incisional bupivacaine remains to be
determined. Studies emploving 0.5% bupivacaine
have claimed reduced narcotic requirements lasting
several davs (16, 17).

Thus the benefits of incisional bupivacaine com-
pared to placebo include lower analog pain scores
upon awakening from anesthesia, lower narcotic re-
quirements in the PACU and lasting up to 24 h and
improved puimonary function. Patients in the bupiva-
caine group experienced less pain in the PACU and
required a shorter PACU stay wnich should reduce
hospital costs.

ACKNOWLEDGEMENT

Parws or this work were presented at the American Society for Re-
gional Anesthesia i4th Annuai Meeting, Boston. Ma. March 30-
Aprii 2. 1989.

REFERENCES

. Marks R M. Sachar E J. Undertreatment of medical inpatients
with narcotic anaigesics. Adan fntern Med 1973: 78: 173-181.

2. Readvy L B. Oden R. Chadwick H S et ai. Development of
an anestnesioiogy-based postoperative pain management service.
Anesthesioiogy 1988: 68: 100~106.

3. Wightman | A K. A prospective survev of the incidence or
posteperauve puimonary complications. 8r 7 Surg 1968: 53:
85-91.

+. Laiimer R G. Dickman ). Dav W C. Ventilatorv patterns
and puimonarv complications arer upper abdominai surgery

e ———— e e

Co—— -




el
it

iy,
"»‘~m-;
At
4,
'hapy,
Dy
2t
il Q'f."

Pty
oy
Totte,
hiey
'("'1'
ooy
RifN
1]
[R111Y
e
e
e
NRET
Ii8
L

JSe

Uil g

ey

|
|

INCISIONAL BUPIVACAINE FOR POSTOPERATIVE PAIN

ed by preoperative 2nd postoperative computerized
someiry and blood gas analysis. Am j Sure 1971: 122: 622-632.
spuromeiy M1, Sinacra R, Morgese L. Chung | H. Epidural
H woiléd anaigesia for post-cesarean section pain
thesiology 1988: 68: 454—457.

Reistad F. Stromskag K. Intrapleurai catheter in the manage-
6 et of postoperative pain, a preliminary report. Reg Anesth

1986: 11: 89-91. ) .
« gruce D Gerken M. Lyon G. Post-cirolecystectomy pain relief

by inwrapicural bupivacaine in patients with eystic fibrosis. dnesth

Tnaig 1967 66: 1187-1189. -
, ‘fomscn A. Harwig P, Dahlstrom B, Lindstrom B, Hison H M.

Patient controlled anaigesia therapy in the eariy postoperarive
P,n‘od. Acta Anaesthesiol Scand 1979: 5: 462-470.

9 Camporesi E M. Nielsen C H, Bromage P R, Dumamt P A
C. Venuilutory CO, sensitivity after intravenous and epidural
morphing in volunteers. Anssth Analg 1933:. 62: 633-640. .

10, Jensen £ M. Madsen j B, Guldager H, Christensea A A, Eriksen
1t O. Respiratory depression after epidurai morphme' in the
xatoperative period. Influence of posture. Aita Anaesthesiol Scand
1984: 28: 600-602. ' _

i1, KaplanJ A, Miller E D, Gallagher E G. Postoperative anaigesia
fur thuracotomy patients. Anesth Analg 1975: 54 773-777.

12, Blades B, Ford W B. A method for control of postoperative pain.
Surg Gynecoi Obstet 1930: 91: 524-526.

1. Sinelair R, Casuto §, Hogstrom § et al. Topicai lidocaine aerosol
in the control of postoperative pain. Anesthesiology 1988: 68:
§93-901.

1t Rosenberg P H. Heino A, Scheinin B. A comparison of intramus-
cular anaigesia, intercostai block. epidural morphine. and on
Jdemand [V fentanyl in the coatrol of pain after upper abdominai
suryery. dcta Anaesthesiol Scand 1984: 28: 603-607.

13. Kiciman R L. Lipman A G, Hare B D. MacDonaid S D. A

491

comparison of morphine administered by patient-controiled an-
algesia and reguiarly scheduled intramuscular injection in se-
vere, postoperative pain, j Pain Sympiom AManagemens 1988: 3:
15-22. .

16. Patei j M, Lanzafame R J, Williams § S, Mulien B V, Hinshaw
J R. The effect of incisional infiltration of bupivacaine hydro-
chiloride upon puimonary functions, ateiectasis and narcotic need
following elective choiecystectomy. Surg Gymecol Obstet 1983: 157:
338-340.

17. Moss G. Regai M E, Lichdg L. Reducing postoperative pan.
narcotics and length of hospitalization. Surgery 1986: 99: 206-210.

18: Hashimi K, Middleton M D. Subcutaneous bupivacaine for
postoperative anaigesia after herniorraphy. dnn R Coll Surg £ngl

1983: 65: 226-229.

19. Cameron A E, Cross £ W. Pain and mobility after inguinal
herniorraphy: ineffectiveness of subcutancous bupivacaine. 8r J
Surg 1985: 72: 68-69.

20. Rimbaak G, Cassuto ], Faxen A, Hogstrom 5, Wallin P, Tolesson
P O. Effect of intraabdominai bupivacaine instilation én post-
operative colonic mobility. Gu 1986: 27: 170-175.

21. Scow N B, Mogensen T, Greulich A. Hjorso N C, Kehlet H. No
effect of continuous I.P. infusion of bupivacaine on postoperative
anaigesia. pulmonary function and the stress re3ponse 10 SUrgery.
Br F Anaesth 1988:61: 165-168.

Address: ‘
Dr. B. L. Partridge, MD, DPhil.
Department of Anesthesioiogy
‘VA-125) VA Medical Center
3350 La joila Village Drive

San Diego, Ca.. 92161

USA

i
i
)
|

:
i
;
|
i
|
!
i




FOI - Page 199 of 245

A esthesiology
A 1263-266. 1992

Intraarticular Morphine, Bupivacaine, and Morphine/
Bupivacaine for Pain Control after Knee Videoarthroscopy

George F. Khoury, M.D..” Andrew C. N. Chen, £h.D..+ Dougias E. Garland. M.D..t Christoph Stein, M.D.§

Evidence has accumulated that opioids can produce potent anti-
aociceptive effects by interacting with opioid receptors in peripherai
[issues- This study sought to compare the effects of morphine with
those of bupivacaine ndnunnwred intraarticularly upon pain fol«
|owing arthroscopic knee surgery. In & double-blind. randomized
manner, 33 patients received either morphine {1 mg in 20 mi NaCL
o = 11), bupivacaine (20 mi. 0.25%: n = 11), or 8 combination of
chetwo (n =11 intraarticularly st the compietion of surgery. After
1.2.3.and4h and at the end of the 13t sid 2nd postoperative days,
pain wus assessed by a visual analogue scaie, and suppiemental an-
algesic requirements were recorded. Pain scores were significantly
greater in the morphine group than in the other two groups at 1 h.
There were no significant differences at 2 and 3 h. From 4 h until
the end of the study period. pain scores were significantiy greater
:n the bupivacaine grou than in the other 1wo groups. Anaigesic
requirements were signi cantly greater in the morphine group than
in the other groups at 1 h but were significantly greater in the bu-

ivacaine group than in the other groups throughout the remainder
of the study period. We conciude that intraarticular morphine pro-
duces on anaigesic ¢ fect of delayed onset but of remarkably long
duration. The combization of these twodrugs resuits in satisfactory
anaigesia throughout the entire observation period. (Key words:
Anaigesics. opioidi morphine. Anesthetics. local: bupivacaine. An-
esthetic techniques: intraarsicular. Pain postoperative.}

OPIOID ANALGESIA has been associated with activation
of opioid receptors within the central nervous svstem. Ev-
idence has also accumnuiated that e:~:o<g.<:nous"3 as wetl as
endozenous*? opioids can produce pronounced antino-
cicepure effects by interacting witi opioid receptors in
seripierai tissues. We have been uble to differenuate the
tvpes ot opioid receptors involved” and to demonstrate
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such receptors on peripheral terminals of primary afferent
neurons functionally’ and in situ.> Furthermore, we have
shown that peripherally administered opioids can elicit
significant analgesic effects in humans.>? Thus, low doses
of intraarticular morphine, injected at the completion of
arthroscopic knee surgery, can produce relatively long-
lasting postoperative analgesia apparently via activation
of local opioid receptors in the knee joint.?
Postoperative analgesia after arthroscopy hasaiso been

examined after the intraarticuiar administration of con-
ventionai local anesthetics.!**" So far, however, the resuits
are equivocal. Thus, in patients receiving intraarticuiar
bupivacaine. Henderson &t al.'® found no effect, whereas
Chirwa ¢t al.'" found significantly reduced pain reports
and supplemental anaigesic use compared to controls.

‘The present study was designed 1) to examine the an-
algesic effect of intraarticular administration of a smail
dase of morphine upon postoperative pain in patients who
had undergone arthroscopic knee surgery; 2) to compare
the effect to that produced by a conventional locai anes-
thetic. bupivacaine: and 3) to examine the effect of a com-
bipation of morphine and bupivacaine.

Materials and Methods

PATIENTS

The project was institutionaiiy approved. and informea
consent was obtained from each patient before surgery.
Thirty-three ourpatients undergoing arthroscopic knee
surgery were studied. Surgical procedures included di-
agnostic tissue excisions. partiai or total meniscectomies.
and laterai release. with appro.\‘immely equal represet-
tation among the groups. The criteria for exclusion from
the studvy were ASA phvsicai status rating of 3 and
sreater'® and the requirement for postoperative intra-
articular drainage. All pauents received meperidine (!
mg/ kg intramuscuiariyv) and midazolam (0.03 mg/ kg -
tramusculariy) 1 h before surgery. Anesthesia was induced
with thiopental (4 mg/ kg). Succinvicholine (1 mg/ke) was
dministered to facilitate tracheal intubation, after which
inesthesia was mainuned with 0.,/ N0 and isofturane
0.8-2.0%).

EXPERIMENT L1 DESIGN

At tile conciusion of surgery put pefore the artiroscuis.
was removed. pauents received one of the following so-
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lutions intraarticuiarly in a double-blind, randomized
manner: | mg morphine-suifate in 20 mi NaCl (n = 11),
90 mi 0.25% bupivacaine (n=11), or 1 mg morphine
suifate in 20 mi 0.25% bupivacaine (n = 1 1). These doses
were chosen based on previous animal and human stud-
es, 68911 Thereafter, general anesthesia was terminated.
Since previous studies had shown that both intraarticular
morphine and bupivacaine were more effective than sa-
line #9113 we did not use such a control group, for ethical

considerations.

PAIN ASSESSMENT

Postoperative pain was assessed using a 10-cm visual
analogue scale (VAS 4 ranging from “no pain” o0 "un-
bearable pain.”’ Scores were wakenat 1, 2, 3. and 4 haiter
drug injection and at the end of the 1st and 2nd post-
respectively. Suppiemental analgesic
medication was available upon reguest and was recorded
at the above intervais. In the recovery room, fentanyl was
given in increments of 0.05 mg and titrated to the patient’s
subjective level of comfort. Upon discharge from the hos-
pital. the patients were instructed to use 1 or 2 codeine
tablets every 3 h when needed. and were givena sheet of

r that had two VAS and a space for analgesics. They
were asked to rate their pain intensity over the preceding
94 hand at the end of each postoperative dav on the VAS
and to record their analgesic usage at the same time. These
sheets were then mailed back to the hospitai by about

70% of the patients in each group.

operative days,

DATA ANALYSIS

Demographic data were anaivzed by anaivsis of variance
(ANOVA).'* To score the V'AS. the distance (in miili-
meters) from the "no pain” end to thie mark provided by
the patient was measured. To determine suppiementai
analgesic requirements. meperidine doses were converted
into codeine equivalents based on an equianalgesic ratio
of 1:1.6.'® Each patient’s total consumption during their
stay in the recovery room (1st h). in the outpatient de-
partment (2nd—4th h), and at home t1st and 2nd post-

TABLE |. Demographic Dawa

KHOURY ET AL

i , ,
! ‘ Durauon of Surgery

Age yn) \verght (k) L mimn)

Morpiune

(n=101 s =y TivzoT AT =12
Bupivacame

=11 130z z = 7
Morphune

+~ bupivacane !

(n= 11 449 =95 Tllzolo sl = x

\feans = SEM are wen.

Anesthesoic
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operative days) was calculated. Comparisons of p—— -or
between groups were made using the Kruskal-Wallis te
and Dunn’s procedure for post hoc evaluation. Compa;
sons of analgesic consumption between groups Were ma
using an ANOVA and Fisher s least significant differen
(LSD) procedure for post hoc testing.'® A P vaiue = 0.

was considered significant.

Resuits

There were no significant differences (ANOVA) in:
tient demographics (table 1)and preoperative pain sco
(average 12.4 = ¢ mm).

VAS scores were not different between groups ug
3h postoperativcly (P> 0.05, Dunn’s test) except for

Ist h, when the morphine group displayed significar
greater values than the other two groups (P < 0L
Dunn's test). From the 4th postoperative hour unul
end of the study period (2nd postoperative dav). |
scores were significantly greater in the bupivacaine gr
than in the other two groups (P < 0.05, Dunn’s :
(table 2).

Supplementai analigesic consumption was significa
greater in the bupivacaine group than in the other
groups throughout the study period (P < 0.05.'Sb
except for the Ist h. during which time th 2
group required significantly more than the~viher
groups (P < 0.001. LSD test) (table 3).

Discussion

[n patients wno have undergone arthroscopic
surgery. intraartcular morphine produces i€
nounced anaigest than intraarucuiar bubivieue
(ween the 4th h and the end of the 2nd posiove!
day, whereas bupivacaine 1s a superior artlues a
the Ist h postiniection. The combination 1t both
stances produces satisfactory anaigesia throughou
entire study period.

The analgesic efficacy of these treaumenis
mented by a direct subjective measure ol 1 e
the VAS."!7 ana an indirect indicator. sunpivei
algesic requirements. Both measures appet =
well, in that during the ist h both VAS scoies
gesic requirements Were significantiy greater i the
receiving morphine alone than in the other two &
and between the 4+th 1 and the end of the ~iuds b
both measures vcre greater in the grour =
pivacaine aione than in the other two gror: -
.t requested additionat aic.

larger amounts -
spective differencea il reported VAS scut i
might have bur.

distinct. These cifferences —
in the absence ot additionai medication. v . 0
hold for obvious etmic.: i<

e
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Anehcsoioty PERIPHERAL MORPHINE AND BUPIVACAINE ANALGESIA
.y 71, No 2. Aug i992
’ TABLE 2. Visual Anaiogue Scores
s W
Time A th 2h sh ih I day 2 daye
vorphine (G1) 56.0 £ 10 283 £ 11 228 %7 13.9%7 1866 139x5
24.15 17.33 12.33 14.66 12,72 18.67
Bupivacaine (G2) 228 % 9 26.5 £ 11 225%6 328x9 3687 286+ 6
12.18 15.30 16.95 20.40 21.23 21.55
Morphine + bupivacaine 200 4 143 6 2065 8.6% ¢ 202=x3 1304
18.86 14.18 16.77 11.72 13.46 12.86
F value 10.07 0.74 1.74 5.71 5.76 6.67
P value 0.006 NS NS 0.05 0.05 0.04
Post hoc Gl > G2 G2> Gl G2>Gl G2> Gl
Comparison Gl1>G3 G2> G3 G2>G3 G2> G3

vieans = SEM (millimeters) and mean ranks are given. Data were
anaiyzed by Kruskal-Wallis' and Dunn's procedures.

The present data suggest that intraarticular bupiva-
caine produces an immediate analgesic effect of relativeiy
short duration, while morphine produces a much longer-
lasting effect but witha delayed onset. These character-
istics agree with previous reports examining the intraar-
tcular administration of bupivacaine,'®!"!® or mor-
phine.E.D.la

To discuss these time courses of action, one has to con-
sider several aspects. First, the question arises as to the
site of action of these drugs. Itis generally accepted that
local anesthetics exert their effects through an action upon
peripheral nerves. and the duration of action of bupiva-
caine observed here is entirely consistent with previous
«udies. 13 [n the case of opioids. however, such effects
have been demonstrated only recently. Thus. low doses
of peripherally administered opioids can produce potent
antinociceptive effects mediated by peripheral opioid re-
ceptors in inflamed tissue of the rat.>82% \Moreover. in
humans. jow doses of intraarticular morphine can signif-
cantiy inhibit postoperative pain by an activation of pe-
ripherai opioid receptors within the joint.” Simiiar to the
spinai apptication of opioids. the duration of analgesta
after intraarticular morphine appears to be considerably

NS = difference not significant.

longer than after systemic administration.?! The remote
possibility of a central action of this smail dose of mor-
phine, aithough not examined here, has been excluded
in a previous study.? Other possible explanations are
morphine’s low lipid solubility** and its siow rate of ab-
sorption into the circuiation resuiting therefrom, ora rel-
atively low blood flow to the articular area. In contrast.
the refatively high lipophilicity of bupivacaine’® could ac-
count for its faster uptake into the circulation and con-
sequent removal from the joint. On the other hand, if
one assumes sensory nerves to be the common site of ac-
tion of these drugs (see below). these physicochemicﬁl
characteristics could expiain morphine’s delayed and bu-
pivacaine’s immediate onset of action.

Second. the mechanisms of action of these drugs have
to be taken into account. Local anesthetics are thought
to produce their effects through inhibition of the gen-
eration and/or propagation of action potentials at the
neuronal membrane and a resuiting blockade of afferent
nociceptive barrage.'® In the case of opioids. two different
peripherai mechanisms mav result in a decreased noci-
ception. On the one hand. morphine may diminish local
posttraumatic inflammation through actions on leuko-

TABLE 3. Postoperative Analgesic Consumption

N {
{ Fentanvi (uy)

{ ! Codeine 1my*
Time 1h | 2-4h l Day 4 Dar2
Morphine (G1) L 13002167 Bo0=143 | 500 = 210 33.3 £ 21.6
| | | 95.0 = 143 (128.3 £ 13.9)
Bupivacaine {G2) ‘, 214 9.4 ; 105.0 + 22.2 ‘ 120.0 = 29.6 ‘ 34.5 x 2.2
l | es0=29 (309.5 + 21.2)
Morphine - bupivacaine G3 31.8=10.1 6.0 5.7 66.0 = 11.3 130 6.6
(720 5% (105.0 £ 5.8)
Value 24.54 5.73 2,49 6.51
Value <1).001 1n.0us 0.044 0.005
Bost s Gl > G2 o> Gl Ge> Gl G2 > Gl
COmparson Gl >G3 G2 > Gi GO > Ll G2>G3

. he pauents’ (o3l consumpuon during thetr sty in the recovery
room i hY. in the outpaticnt deoarument (24 h), and at home {post-
operatve aavs i and 2} is given 1n means = SEM. Dawa were anatvzea
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b5y anaivsis of varmance and Fisher’s weast signuricant difference orow
Jure. Cumuiative amounts of coage are given i brackets.
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cytes,***? inhibition of bradykinin formation.*? or inhi-
bition of plasma extravasation.” On the other hand,
opioid binding sites have been shown ot primary afferent
neurons.”>*7 We have demonstrated such receptors
functionally’ and immunohistochemicaily.” Conceiv-
ably, activation of these neuronal receptors can cause
attenuation of the excitability or nociceptive input ter-
minais®*~*° and/or inhibition of release of excitatory
transmitters’'** and ultimately resuit in antinociception.
In summary, we have shown that in patients having
undergone arthroscopic Surgery: intraarticular bupiva-
caine yields postopera ive analgesia of immediate onset
but only of short duration (2-3 h), whereas intraarticular
morphine produces an anaigesic effect of delayed onset
(about2h posdnjection). but of remarkably jong duration
(as long as 2 days postopcratively). The combination of
these two drugs resuits in satisfactory anaigesia through-

out the entire observation period.

Mrs. G. Kahleis is gratefully acknowiedged for preparing the manu-
seript.
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L Comparison of Postoperative Analgesic Effects of Intraarticular
Bupivacaine and Morphine Following
Arthroscopic Knee Surgery

Recent studies have shown that, in the presence of inﬂam}nan'on.
the bocal administration of opioids resuits in anaigesia. The anaigesic
eacy of local anesthetics and morphine administered intraartic-
l olarly was compared in patients undergoing arthroscopic knee sur-
¢ under epidural anesthesis. We compared postoperative pain
wores (VAS) and opioid requirements among 47 patients receiving,
! s arandomizeds double-blinded fashion, one of three intraarticular
‘ mdications (20 mi):. normal saline with 100 ug epinephrine (group

{.n = 16); 0.25% bupivacaine with 100 ug epinephrine (group 2, n

« 15); and 3 mg morphine suifate and 100 ug epinephrine in normal

wiine igroup 3. n = 16). VAS scores were similar in the groups

Fmperllively and on arrival in the recovery room. At the end of

the tirst postoperative hour, the residual sensory blockade was min-

|mai in ail three groups (mean = 3.8-4.1 segments) and almost totai
trcovery occurred in ail three groups before the second postoperative
hour. The VAS in group 3 was not significantly different than group
- 1 at any time interval. Intraarticular bupivacaine (group 2) provided
significantly bester anaigesia than did saline or morphine (group |
~¢ 3)in the first 2 postoperative hours (ANOVA, P < .05). Subsequent
§ scores were not significantly different in the three groups. While
~— patient in group 2 requested anaigesics during the first postop-
.estive hour, nine patients in group 3 required systemic anaigesics
U < .01). We conciude that no evidence for a peripheral opiate-
treeptor mediated anaigesia could be demonstrated in, patients un-
dergoing artiiroscopic knee surgery under epidurai anesthesia. (Key
words: Analgesics, opioid: morphine. Anesthetics, locai: bupivacaine.
Piin: postoperative. Receptors: opioid. Surgery: arthroscopy.)

THE RECENT GROWTH in outpatient surgery has pre-
i sentea new challenges in the fieid of postoperative pain
! management. Difficulties in adapting common methods
t- of acute postoperative pain management in hospitalized
J patients 1o outpatients has resuited in inadequate treat-
' .. ment of pain following outpatient surgerv.** Thus. the

“search continues for an ideal anaigesic technique that is
- Site specific, long-fasting. easilv administered and has a
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Srinivasa N. Raja, M.D.,* Ross E. Dickstein, M.D.,t Cari A. Johnson, M.D.t

Arthroscopic surgery of the knee is a common outpa-
tient procedure. Although intraarticular injection of bu-
pivacaine following arthroscopy has been demonstrated
to be safe’® and effective®’ in providing postoperative
anaigesia, the mean duration of anaigesia is oniy 2 h.” In
a recent report, intraarticular morphine resuited in pro-
longed analgesia following arthroscopic knee surgery.®
Intraarticular injection of opioids theoretically has the
potentiai to fulfill several of the above-listed criteria of
an ideai analgesic following arthroscopy.

Contemporary research has focussed on “‘peripherai
sites” in the region of tissue injury as potential targets of
analgesic drugs. For example, the traditional view that
opioids produce anaigesia solely by action on opiate re-
ceptors in the central nervous system has been challenged
by evidence for peripheral opiate receptor-mediated an-
algesia.>'? Russeil and coworkers!® demonstrated in an
electrophysiologic study in cats that close arterial injection
of opioids inhibited the spontaneous discharges of a ma-
jority of the smail diameter afferents from inflamed knee
joints in a dose-dependent manner. This effect was nal-
oxone reversible. suggesting an opiate receptor-mediated
mechanism.

The present study was designed to determine whether
intraarucular administration of opiates resuits in post-
nperative analgesta foilowing arthroscopic surgery. Inad-
dition. the anaigesic effect of an intraarticular opioid was
compared to'that of iocai anesthetics. ‘

Materiai and Methods

Patients (ASA phvsical status 1-3) scheduled for elec-
tive outpatient arthroscopic surgerv of the knee per-
tormed by a single surgeon (C. A. |.) were enroiled in the
studv. The study protocol was approved by the Joint
Committee on Clinical Investigation of The johns Hop-
kins Medicai Institutions. Informed consent was obtained
from ali patients. Patients vounger than i8 vr or with
cruciate ligament tears were not inciuded in the study.
Exclusion criteria were acute traumatic injury to the knee.
:he use of oral narcotics preoperativeiv. historv of allergy
(o anv study medication. and the refusai of epidural anes-
thesia. Surgicai procedures were simuiar in the three
sroups and inciuded debridement of fat pad and adhe-
sions. svnovectomies. and partial or totai meniscectomies.
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TABLE |. Patient Profiles B & —
== -
Growo | ‘roup & Group 3 EXTNI .
L ——— -
N in x 3 16
Agevn) 6 =4 44 =3 3 =3 08 .
Recoverv room ume 23=03 X 27 =9 24x0.1 4 .
Volume of epidurai lidocaine 1) ; 5.6 0.5 ! 16.5 = 0.4 ‘ 17.1 = 0.6 : 4 R
o useen | azeeo | as-20 .
No. of dermatames anesthetized {intraoperativeiv) 123 0.4 ' 11,008 ' 10310 | 23 -
No. of anesthetized dermatomes (1 h posioperation) 38%1.l 4.1 =10 [ 3913 . 97 s
Surgical time () ~ <01 |  Lsxzol | 16x01 | 7 i e
Values are mean = SEM with ranges in parentheses. .
5
Patients did not receive anv medication prior to coming  ng acetaminophen. McNeii Pharmaceuticais, Fort Wash. " :é;
to the operating room. ington, PA). If pain was uncontroiled with orai opioids, —
Patients were randomized prospectively to one of three  iv fentanvi was administered with an initial boius dose of
groups. Patients were asked to mark the intensity of their 50 ug and additionai doses titrated as needed. P 1M
ongoing knee pain on a |0-cm visuai analog pain scale All patients were discharged home with 20 capsules of g :):‘::'
{VAS) prior to the start of the anesthetic. The VAS was Tvlox” and a supply of VAS sheets. Patients were advised ”r,: jt, i
anchored at 0 (no pain} and 10 (most intense pain). The to take their anaigesic medication on a 4-h as-needed basis L& cpmepinr
VAS has been validated for both clinical and experimental  and rate their pain intensity on the VAS scale at 6-h ine b g cpin
pain by previous studies.§'* The anesthetic regimen con-  tervals. Patients were seen at follow-up by the surgeonat s eprocpht
sisted of lumbar epidural anesthesia using 2% lidocaine 48 or 72 h, at which time a final VAS was compieted. the :I:':"”":"l:;
hydrochioride with 1:200.000 epinephrine (range 13-20  number of unused Tylox’ capsules counted. the average i
ml). The mean dermatomai level of anaigesia to pinprick ~ 24-h use of opioid caiculated. and the presence of any - \
was T (range Tg~T)3). Midazolam for sedation was ti- complications ascertained. Lot
trated in increments of 1 mg (median dose 4 mg). Epidurai LA LS
and parenterai opioids were avoided pre- and intraoper- STATISTICS e pre
atively. All patients underwentarthroscopic surgery after the first 6
inflation of a thigh tourniquet to 300~-350 mmHg. A one-way analvsis of variance was used (o COmPare . | i figure
At the conclusion of the procedure. the appropriate  pain scores in the three groups, and the least significa®—"1 .1l firs
studv drug was administered in a double-bliinded. ran-  difference method used for pairwise comparisonsof meam = | uther sigy:
domized manner from a coded syringe into the joint space  at each time point (Statistix v3.1. Analvtical Software. St pertod. 1
-1z an 18-G needle. Patients in group | received 20 mi  Paui. MN). The time to first anaigesic dose and the 24 postoper:
of normal saline and 100 ug epinephrine. Patients in  hr anaigesic requirement were analvzed using a onc-wdy arged y
group 2 received 20 mi 0.25% bupivacaine and 100 ug  analysis of variance. A chi-square analysis of contingency were 2.0
epinephrine, and patients in group 3 received 3 mg of table was used for comparison of catcgorizcd data suc 15 £
preservative-free morphine and 100 ug epinephrine ina  as ASA physical status and gender. Resuits are shown # geoup 3 {
total volume of 20 ml of normal saline. mean * SEM. A P value of < .05 was considered (0 be—. Patient
The tourniquet was deflated and the patient was taken  statisticaily significant. Cation car
to the postanesthesia recovery unit and subsequently to T Mble2)»
the Same Day Care Center prior to discharge. An observer Resuits Wand 2
blinded to the patients’ group assignment obtained he- _y fured
modynamic data. VAS scores, and noted the levei of re- Forty-nine patients were enroiled in the studv; °"‘::;-- operative
sidual epidural block upon arrivai in the recovery unit tient was lost to follow-up, and one patient was (09 .
and each hour until discharge (3-6 h). The observer aiso in the recovery unit to obtain measurements of P“'”:
recorded the time at which the patient first requested  erative pain. Data from these two patients were excld a:
pain medication. Anaigesic therapy in the immediate  from further analysis. There were no significant difter™ e
postoperative period was managed by a physician not di- ences among the groups in ASA physiml status. 8¢ uilfi'
rectly involved in the study. The usuai anaigesic regimen  height, or weight. The male/female ratios were sif i ‘*i'
was oral Tvlox” (5 mg oxvcodone hydrochlorideand 500  in the three groups (M:F = 11:5, 12:3, 12:4in g"""rid:;:a -
2, and 3. respectivelv). Additionai patient dcmog"‘P:dr,m‘ . -
anesthetic doses. surgicai time, and times for "cf

§ Price DD, Harkins 5W. Combined use of experimentai pain and
visuai anaiogue scaies in providing standardized measurement of clinicai
sain. Clinicai Journai of Pain 3:1-8. 1987.
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from the epidurai anesthetic for the 47 patients includ® =

in the study are given tn wble i. No significant ! ¢
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FIG. 1. Mean postoperative pain scores after arthroscopic knee sur-
cry. Visuai analog scores (VAS) of pain were obtained before and
siter che surgery. At the end of the surgery, patients were injected
with 20 mi of one of the following three solutions intrarzicuiariv: 100
44 cpinepfirine in 0.9% normal saiine (sal‘igi;e:jl: 0.25% bupivacaine and
{00 ug cpinephrine (bupivacaine); or 3 mg morphine suifate and 100
4§ epinephrine ymorphine. The only significant differences were be-
ween the bupivacaine and morphine groups at the i- and 2-h periods

afier the injection.

hetween the groups in any of the above-mentioned pa-
r s (ANOVA, P> .05) were observed.

.- preoperative and postoperative \'AS scores during
it wcst 6 h after surgery for the three groups are shown
in figure 1. The difference in group scores are significant
athe first and second postoperative hours. There are no
other significant differences throughout the postoperative
pertod. The lower number of patients during the sixth
nostoperative hour reflects that most patients were dis-
rharged prior to that ime. The 24-and 48-hr \'AS scores
sere 2.2 = 0.6 ana 1.9 £ 0.6 in group I. 1.9 = 0.6 and
3z 0.3 in groun 2. and 2.2 = 0.5 and 1.9 = 0.6 in
group 3 (P > 3).

Patients in group 3 (morphine) requested pain medi-
Qtion eariier than those in group 2 (bupivacaine: £ < .01;
tthle 2). Nine of 16 patients in the morphine group (group
$and 2 of 16 patients in the control group (group 1)
fequired suppiemental anaigesics during the first post-
"Perative hour (P < .03). In contrast. none of the patients

INTRAARTICULAR BUPIVACAINE AND MORPHINE ANALGESIA
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in the bupivacaine group required anaigesics during the
same hour (P < .01 compared to group 3). Despite the
additionai anaigesic use in the morphine group, the VAS
scores during the first 2 postoperative hours were higher
in this group of patients compared to patients in the bu-
pivacaine group (P < .05; fig. 1). Patients took pain med.
ication ad lib over the first 2-3 postoperative days until
follow-up. The Tylox” consumption per day did not differ
by group (table 2).

Complications inciuded two hemarthroses in each of
the bupivacaine and morphine groups that resoived with
either aspiration or conservative therapy and resuited in
no long term sequelae.

Discussion

Our results indicate that, in patients undergoing ar-
throscopic knee surgery under regional anesthesia, intra-
articular bupivacaine resuits in anaigesia in the immediate
postoperative period. In contrast, intraarticuiar morphine
failed to provide significant anaigesia during the same
period. Our resuits are in agreement with those of eariier
studies on the effects of intraarticular local anesthetics on
postoperative analgesia in patients undergoing arthros-
copy under generai anesthesia.”"'*"!” Our observations of
a lack of anaigesic effect of morphine during the first 2
postoperative hours are also similar to the observations
of Stein et al.® However, unlike in the reports of Stein et
al.® and Khourv et al.,'” we failed to observe a prolonged
or perhaps delaved and prolonged anaigesic effect with

morphine. Our results are in agreement with those of -

Heard et al..'® who failed to demonstrate significant post-
operative anaigesia following intraarticuiar morphine in
patients undergoing arthroscopic surgery eiwner under
seneral or regionai anesthesia. The reasons for the dis-
crepancy between the studies are not clear at present. but
possible expianations are discussed.

Opiate receptors and endogenous opiates have been
demonstrated not only in brain and spinai cord but in
peripheral nerves and the dorsal root gangiia.'®*® Neu-
rophysiologic studies in uninjured skin have. however,
failed to demonstrate an effect of opiates on response of
cutaneous nociceptive afferen: fibers innervaung normal

TABLE 2. Postoperative Opioid Requirements
i
Group ¢ ! Group 2 Group 3
daknes - Bueavacames - Morphine:
—~———— Mean = 3EM Mean = 2EM i Mean =~ I
T’”‘C_’HHFSK opiowa dose L 29 =07 Yz Lok 12 oz T 1
21T oviownd ablets per dav 0o 20 =06 3= i) 0Tz )
)
~'0UD 2 signincantlv greater than grouos i and 3 (P < U1} group 3 nor different trom group i (P > 3.

!
!
|
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.kin in cat and monkey.*'? Several behavioral studies
ve demonstrated 2 site-specific analgesia by peripherailv
.ministered opiates in models of peripheral inflammation
| rags. 10123521 [ is possible that the activation of the
cripheral opiate receptors depends on the presence of
emical mediators of inflammation. Behavioral and
pharmacoiogic studies suggest 2 peripherai site of action
of opiatesin inflamed tissue. Joris et al. demonstrated that
cthviketocyclazocine. a kappa opiate receptor agonist. and
fentanyl, a mu receptor agonist. when injected subcuta-
1eously blocked the thermal hvperaigesia induced by local
.nflammation of carrageenan in the rat paw. The same
(loses of opiate had no effect when given systemicaily.
Opiates also inhibit cutaneous vasodilatation and extrav-
«ation induced by antidromic nerve stimulation™*® by
inhibiting neuropeptide reiease from the sensory termi-
sals. In addition. the peripheral release of substance P
‘ollowing C-fiber-strength stimuiation of the peripherai
.erve can be blocked bv opioids.?”** The presence of
seriarticular opiate receptors aiso has been demonstrated
‘n neurophysiologic studies in the cat following a chemi-
cally induced inflammation.'

Two possible explanations could account for the dis-
crepancy between the results of this study and the recent
reports of Stein et af..® who observed a delaved. but pro-
longed. analgesic effect with intraarticular morphine. All
patients in this study, including the control group, had
intraarticular injection of epinephrine. If the local pres-
ence of epinephrine altered the inflammatory process. and
thereby interfered with the activation of the opiate re-
ceptors. a peripheral opiate-receptor mediated analgesia
may have been masked in our studv. A second. more in-
riguing possibility pertains to the different anesthetic
regimens in the 1wo studies. Patients in this study under-
.vent arthroscopy with epidurai anesthesia. in conurast to
the study bv Stein et al..} in which patients had general
anesthesia. If the activation of the peripherai opiate re-
ceptors depends on neuroendocrine responses secondary
to the afferent barrage of impuises along nociceptive
pathways, ™' epidural anesthesia may prevent this acu-
vation. Recent reports indicate that protecting the nervous
system from the noxious insults of surgery, using regional
analgesic techniques. results in blunting of the neuroen-
docrine response’®*! and confers long-term reduction in
pain.’*** Thus. if the activation of peripherai opiate re-
ceptors is critically dependent on input to the central ner-
vous system along nociceptive afferents. our anesthetic
regimen wouid have precluded a peripheral opiate-recep-
tor mediated anaigesia. The observations by Heard et ai.'®
that the patients who had regional anesthesia had lower
VAS scores. irrespective of intraarticular drug treatment,
compared to patients undergoing simiiar arthroscopic
procedures under general anesthesia adds credence to
this hvpothesis.

RAJA. DICKSTEIN. AND JOHNSON

The mechanism by which intraarticular mm‘ph{ﬂé
Lssociated with higher pain scores in the immediate pq;

T

operative period is obscure. Local histamine reieasq
differences in o mav be contributory. though thess P
\ors were not anavzed in s studv. However, incresss: o
in pain during the first2h t;ollowing arthroscopy was ajgz=3 o He‘,}u-,\
observed by Khoury ¢ al.'’ e R
in conclusion. intraarticuiar bupivacaine provides bep or e
ter analgesia than does saline in the immediate poy B P:‘:;},’“
erative period in this randomized prospective doublebling-- { o \.olu'n'“'“
study. Our study fails to demonstrate functionai °Pi=l0. ™ dergo.

receptors in the knee joint 1
injury. :
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TRAOPERATIVE IRRIGATION WITH BUPIVACAINE FOR ANALGESIA
~  AFTER ORCHIOPEXY AND HERNIORRHAPHY IN CHILDREN

———

0. SHENFELD, L. ELDAR, G. LOTAN, L. AVIGAD asp B. GOLDWASSER

From the Department of Urology, Pediatric Surgery Unit and Department of Anesthesiology, Chaim Sheba Medical Center,
Tel Hashomer, Israel .

ABSTRACT

Effective postoperative amalgesia is important, especially in pediatric surgery. The efficacy of
intraoperative surgical wound irrigation with bupivacaine for postoperative analgesia was in-
vestigated in 90 children undergoing elective inguinoscrotal surgery. We found that this method
effectively reduced postoperative pain and narcotic drug requirement. Bupivacaine irrigation
was simple and complication-free. We believe that the ifrigation of surgical wounds with bupi-
vacaine should be a routine procedure in elective inguinoscrotal surgery in children.
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Pain after surgery is a common complaint that may restrict
early mobilization and hospital discharge of surgical pa-
~ tients. The use of local anesthetic agents as adjuvants to
" general anesthesia is gaining popularity in general and pe-
" diatric surgery.® We investigated the use of intraoperative
irrigation of surgical wounds with bupivacaine to improve

- postoperative pain control.

MATERIALS AND METHODS

tal of 90 patients 5 months to 11 years old was enrolled
. study. Patient characteristics are summarized in table
+ L. All patients were hospitalized for elective inguinoscrotal
surgery for undescended testis or inguinal hernia. Children
#. with a history of allergy to local anesthetic agents or of
. previous surgery in the ipsilateral inguinal region were ex-
cluded. Informed parental consent was obtained in every
case. Patients were premedicated with 70 mg./kg. chloral
hydrate and anesthetized with mixed oxygen, 70% nitrous
oxide and halothane with a face mask. No additional intra-

- operative sedatives or narcotics were administered.
Patients were randomly assigned to 2 groups of 45 by
. . alternately allocating children to 1 group or the other as they
" entered the study. Group 1 was treated with irrigation of the
surgical wound with 0.25 cckg. 0.25% bupivacaine solution
* - before closure of the inguinal canal and before suturing the
“. subcuticular layer. The bupivacaine solution was left in place
. for 30 seconds for each irrigation and the excess was then
removed by suction. Group 2 (cpntrol) was treated with nor>
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administer meperidine was made by the regular nursing
staff of the pediatric surgery ward based on verbai complaint
of pain, crying that was not responsive to parental attention,
flexion of the hip, holding the operated groin region or ele-
vated blood pressure. The severity of the pain was not con-
sidered in the decision to administer meperidine, which is
our usual practice for postoperative pain control. The nursing
staff was not aware of patient group allocation.

- The total number of doses of meperidine administered
during the first 12 hours postoperatively, and the interval
between the end of anesthesia and the initially required dose
of meperidine were recorded and used to assess the efficacy of -
intraoperative wound irrigation with bupivacaine for postop-
erative analgesia. In addition the parents or the child (if old
enough to understand and answer relevant questions) were
asked 12 hours after surgery to report on how painful the
postoperative period was in its entirety. To measure the re-
sponses we used a fixed interval 4-point pain scale (fig. 1).
The standard pain scaie was modified to facilitate compre-
hension by younger children. We preferred a fixed interval
pain scale to a visual analogue scale because it is simpler to
use with children.?

Demographic data were compared between the groups us-
ing the Student t test for interval data (age and weight) and
the z statistic for nominal data (sex and type of operation).
Differences between the groups in the number of i
doses of meperidine, interval to initial required dose and the
subjective pain scale were analyzed using the Mann-Whitney

e rank sum test, and p <0.05 was considered statistically sig-

" mal saline instead of bupivacaine. “.

Postoperatively 1 mg./kg. meperidine was administered

intramuscularly as required for postoperative analgesia. N&*™

other analgesic drugs were used. The decision as to when to
Accepted for publication March 25, 1994. '

TABLE 1. Demographic data on the 2 experimental groups

Bupivacaine . Control
Group Group
"tal No. pts. 45 45
‘edure:
erni 27 26
18 © 19
37 M
B 11
4.6 4.3
3 7
24 23
16 15

nificant.

NO PAIN  MINOR PAIN MODERATE PAIN SEVERE PAIN

Fic. 1. Modified fixed interval 4-point pain scale used to question
children and parents about postoverative pain.
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RESULTS

There were no significant differences in demographic data
between the 2 groups. The children in the bupivacaine group
required significantly less postoperative medication for anal-
gesia than those in the control group (fig. 2). The average
number of doses of meperidine required per child in the
bupivacaine group was 0.066 = 0.043 (mean plus or minus
standard error of mean) compared to 0.844 * 0.16 doses per
child in the control group, which was statistically significant
(p = 0.001). Average interval between the end of anesthesia
and the initial required dose of meperidine was also longer in
the bupivacaine group (252 = 62.7 minutes) than in the
control group (100 * 21.42 minutes), which was statistically
significant (p = 0.02). On the subjective pain scale the bupi-
vacaine group reported less pain than the control group
(score 1.5 * 0.11 versus 2.6 = 0.18, respectively, p = 0.001).
While 13 children in the control group experienced postoper-
ative nausea or vomiting only 3 in the bupivacaine group had
these complaints. The statistical significance of these differ-
ences remained when the groups were analyzed by type of
operation. No wound infection or delayed wound healing

occurred in any of the patients.

DISCUSSION

The control of postoperative pain is of interest to surgeons
and anesthesiologists alike. In children it is particularly im-
portant to achieve effective postoperative pain control to
minimize the psychological trauma -associated with surgery.
The methods used to control postoperative pain are diverse
and narcotic drugs, such as meperidine, are the mainstay of
treatment. Although quite effective, these drugs cause som-
nolence and emeais,® which can delay early patient ambula-
tion and hgspital discharge of those who undergo outpatient
s A - . -
Caudal epidural block is effective for postoperative an-
algesia” and in children it can be administered preopera-
tively or at the end of the surgical procedure before the
termination of anesthesia. Caudal block provides excellent
postoperative pain control, diminishes the levei of general
anesthesia and shortens the period needed to awaken from
general anesthesia. The disadvantages of caudal block are
that it is time-consuming and requires 2 anesthesiologists
to perform it safely on an anesthetized patient. Another
disadvantage is the relatively large volume of anesthetic
agents injected into the epidural space, which may resuit
in high plasma levels of these drugs.? Some children with
paresthesia in the lower extremities distike the aitered
sensation associated with caudal block. In addition the
caudal block technique is not free of the risk of complica-
tions, such as inadvertent intravascular injection of the

anesthetic agent.

-
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FiG. 2. Number of doses of meperidine received by patients in
treacment and control groups.

BUPIVACAINE IRRIGATION FOR POSTOPERATIVE ANALGESIA

w -

The use of local anesthetic agents for postoperative anal-
gesia was first reported in 1935 by Capeile® and it has be-
come the object of renewed interest since long acting locai
anesthetic agents, such as bupivacaine, have become avail-
able. Bupivacaine was administered for postoperative anai-
gesia via a catheter impianted in subcostal incisions in <
lecystectomy patients.'® This method reduced the requirer.
of narcotics needed to control postoperative pain and im-
proved postoperative puimonary function, which was as-
sessed by measuring forced vital capacity. Although no cases
of wound infections or delayed wound healing were reported,
it is obvious that most surgeons would be reluctant to place
an indweiling catheter in the surgical wounds of clean oper-
ations, such as orchiopexy or herniorrhaphy.

_The use of local anesthetic agents in local block techniques,
“46% as ilicinguinal ilichypogastric blocks for inguinoscrotal
ssurgery, has also been effective in the control of postoperative
“Aitn in children.!* These methods are relatively simpie to use
and are as effective as the caudal epidural block without the
dangers associated with a large volume of anesthetic.’>'®
However, with ilicinguinal ilichypogastric blocks there is the
risk of inadvertent intravascular or intraperitoneal injection,
_and poor placement of the anesthetic injection may cause
insufficient analgesia. Furthermore, cases of transient quad-
riceps muscle paresis have been reported after these nerve
blocks.*® These facts have led to the use of local anesthetic
agents infiltrated directly into the region of the surgical
wo_und."' 18 Thigs method has been effective for postoperative
pain control with relatively few complications but there re-
mains the possibility of intravascular injection, hematoma
formation and an increased risk of wound infections.

_Topical application of local anesthetic afents has been
tried for the relief of post-circumcision pain'® and post-her-
niorrhaphy pain in adults.?® Additional studies showed that
surgical wound irrigation with bupivacaine was as effective
as a local nerve block for the control of pain in child-
undergoing herniorrhaphy.?* Our study demonstrated
the irrigation of surgical wounds with bupivacaine reduged
postoperative pain effectively in children and significantly
ret!ueed the requirement of narcotic drugs. In addition the
pain-free postoperative period was lengthened in children
who underwent herniorrhaphy or orchiopexy (table 2).

Becguse perception of pain is subjective and difficuit to
quantify, we used postoperative consumption of meperidine
for analgesia as a method to compare postoperative pain
between the treatment and control groups. Meperidine was
administered to the patients according to the normai criteria
used by the nursing staff at our postoperative ward, thus
ensuring the validity of the comparison. In addition we used
the subjective pain scale to measure whether children and
parents considered the entire postoperative period to be

.Sinee it is our normal practice to irrigate surgical wounds
] thlg saline toward the end of the operation, irrigation with
bupivacaine does not entail any complication of the surgical
procedure. It seems to us that irrigation of surgical wounds
mt!: bupivacaine is not only effective for postoperative anal-
gesia but also the simplest and least invasive technique
applicable and, therefore, it has the least risk of complica-
tions and side effects.

TABLE 2. Distribution of doses of meperidine admipistered
No. Bupivacaine Group
(%)

No. Doses  No. Control Group (%)
Meperidine
Orchiopexy Herniorraphy Orchiopexy Herniorraphy

0 8 (45) 10 40 17 (94) 25 (92) | )
1 4 (200 14 (52) 1 (6 2 B ~—r
2 6 (30) 0 0 0
3 1 (5) 2 (8) 0 0

Totals 19(100) 26 (100} 18 (100) 27(100

1\
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Postoperative Pain After Inguinal Herniorrhaphy with Different

Types of Anesthesia

Mark Tverskoy, mMp, php, Carlos Cozacov, Mp, Mikhal Ayache, M,
Edwin L. Bradley, jr, php, and Igor Kissin, MD, PhD

TVERSKOY M, COZACOV C, AYACHE M,

BRADLEY EL. Jr, KISSIN I. Postoperative pain after
inguinal hemiorrhaphy with different types of anesthesia.
Anesth Anaig 1990;70:29-35.

In a randomized, double-blind studu, postoperative pain
was assessed in 36 patients undergoing inguinal hernior-
rhaphy with three types of anesthesia: general (thiopental-
nitrous oxide-halothane); general with the addition of local
(infiltration of the abdominal wall with 0.25% bupivacaine
along the line of the proposed incision); and spinai (0.5%
bupivacaine). The severity of constant incisional pain.
movement-associated incisional pain, and pain upon pres-
sure applied to the surgical wound using an algometer was
assessed with a visual analogue self-rating method at 24 h,
48 h, and 10 days after surgery. The addition of local
anesthesia significantly decreased the intensity of ail types
of postoperative pain. This effect was especiaily evident with
constant incisional pain that disappeared almost completely
24 h after surgery. With pain caused by pressure on the site
of the surgical incision, the pain score difference between
general and general plus local anesthesia was obvious even

10 days after the surgery (with 0.4-kg/cnt pressure, the pain
scores-were 16 = 3vs 2 1, P < 0.01). The difference in
postoperative pain scores between spinal and general anes-
thesia groups indicated that spinal anesthesia also decreases
the pain intensity. However, this decrease is less pronounced
than that seen with the addition of local anesthesia: move-
ment-associated pain scores 24 h after surgery were 72 = 5
in the general anesthesia group, 40 = 6 in the spinal
anesthesia group, and 16 = 3 in the general plus local
anesthesia group (with P < 0.002 between the groups).

Our resuits indicate that postoperative pain after in-
guinal herniorrhaphty can be significantly decreased if the
surgery is performed with the use of local or spinal anes-
thesia. We hypothesize that neural blockade, by preventing
nociceptive impulses from entering the central nervous
system during and immediately after surgery, suppresses
the formation of the sustained hyperexcitable state in the
central nervous system that is responsible for the mainte-
nance of postoperative pain.

Key Words: PAIN, POSTOPERATIVE.

There is a renewed interest in the use of local anes-
thesia for reduction of postoperative pain (1-3). It
was reported that infiltration of the abdominal wall
along the line of the proposed incision for inguinal
herniorrhaphy with 0.25% bupivacaine results inva,
postoperative pain-free period of approximately 10 h”
(4). Administration of a local anesthetic in the wourig>
before its closure (bupivacaine instillation or applica-
tion of lidocaine aerosol) has been found to decrease
opioid requirements and accumulated pain score dur-
ing the first 24 h postoperatively (2,3). In the initial
studies, to obtain long-lasting postoperative analge-
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sia, the investigators implanted catheters in the sur-
gical wound and injected local anesthetics at regular
intervals after surgery (5-7).

The aims of the present study were to determine
(a) whether local anesthesia used during surgery
decreases the severity of pain beyond the immediate
postoperative period, when the pain relief cannot be
explained by prolonged presence of the local anes-
thetics in the body; and (b) whether spinal anesthesia
(which does not provide the significant direct effect of
a local anesthetic on tissues in the area of surgery)
relieves postoperative pain similar to local anesthesia.

F

Methods

With approval from the Institutional Human Investi-
gation Committee and informed consent, 36 male
patients, 35-75 vr of age, scheduled for elective

(17
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inguinal hernia repair at the Safed Hospital, were
investigated in a double-blind, randomized study.
Patients with severe hepatic, renal, or cardiovascular
disease were excluded. Hernia repair was carried out
by the same surgeon using the Bassini technique. The
patients were divided randomly (systematic random
sample technique) into three groups: general anes-
thesia (G), general plus local anesthesia (G + L), and
spinal anesthesia (5), with 12 patients in each group.
In the G group, patients received preanesthetic
medication consisting of atropine (0.5 mg SC) and
promethazine (25 mg IM). Anesthesia was induced
with thiopental (4 mg/kg), and after the administra-
tion of 1 mg of pancuronium to prevent fascicula-
tions, tracheal intubation was performed with the aid
of succinyicholine (1 mg/kg). After intubation, 5 mg
of pancuronium was given, with additional doses (1
mg) as indicated during surgery. Anesthesia was
maintained with nitrous oxide in oxygen (N.O/O2;
2:1) and 0.5% halothane. At the conclusion of the
surgery, 1 mg of atropine followed by 2.5 mg of
neostigmine was administered. No narcotic was used
for premedication or during surgery. Inthe G + L
group, in addition to the general anesthesia per-
formed as described above, subcutaneous and intra-
muscular infiltration of the abdominal wall with
0.25% bupivacaine (40 mi) along the line of the
proposed incision was made 5 ‘min before the sur-
gery. About 2 mL of the bupivacaine solution was
injected around the neck of the sac at the appropriate
stage of the surgery. In the S group, under conscious
sedation with midazolam (0.07 mgrkg IV), the spinal
anesthesia was achieved using 0.5% solution of bu-
pivacaine (12.5 mg). The subarachnoid puncture was
performed at the L3-4 interspace with a 25-gauge
needle.

Postoperatively, patients from all three groups
were treated for pain in exactly the same way. When
a patient complained of pain, meperidine (50 mg IM),
was given, and the time from the end of the surgery
to the first request for analgesic was recorded (time to
first analgesic). After the first injection each patient
received 25 mg of meperidine every 4 h on the first
day and every 6 h on the second day after surgery.
Starting with the third day the patients were given
500 mg of acetaminophen every 4 h orally.

The intensity of postoperative pain was assessed
by the patients blinded to the possible association
between the tvpe of anesthesia and postoperative
pain. The investigator participating in the pain as-
sessment was blinded to the patient group. The
assessment was made three times in each patient:
at 24 h, 48 h, and 10 davs after the surgery (at
follow-up visit). The assessment of pain was per-
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Table 1. Characteristics of Patients
Types of anesthesia .
Generai

Variable General  plus loca Spinal
n (all majes) 12 12 12
Age (V1) 9+9 53+£7 54 = 13
Weight (kg) 69 =9 7310 71zl
Duration of surgery (min) 32=x6 315 =6

Values are mean = sD.
n.:a .
ey s 12 -
- G general anesthesia

- S spinal anesthesia
GAL general + local anesthesia

a: p<0.0001, bO: p<0.0005 compared
10 general anesthesia .

¢: p<0.0001 compared to spinal
anesthesia

10

Time to First Analgesic (h)
- [~}

%/
23

G S GaL

Figure 1. Times from the end of the surgerv to the first request for
anaigesic aiter three different types of anesthesia (mean = SEM).

0

formed with a visual analogue self-rating method (8).
The visual analogue scale consisted of a 100-mm
horizontal line without gradation connecting points

miarked as “‘no pain at all” and "‘as severe as it could -

be.” All assessments of pain intensity were made
34 h after meperidine administration. The patients
were told to indicate how they felt at the moment by
placing a mark perpendicular to the line. The scales
were scored bv measuring the distance (in millime-
ters) of the perpendicular mark from the left side of
the line. T

Three types of pain were assessed: constant inci-
sional pain, movement-associated incisional pain,
and pain upon pressure on the surgical wound. The
movement-associated incisional pain was assessed,

%

N
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G general anesthesia
S spinal anestnesia
GAL general +local anesthesia

a: p<0.0002 compared to
genesal anesthes:a

Time

on request of an investigator, after the patient got out
~¢ the bed. An algometer (PDT Co., Great Neck,
__{.) with a pressure surface of 4 cm~ was used for
the determination of the pain on pressure. The pres-
sure was applied on the wound for 10 s through the
dressing. At 24 h and 48 h 0.2-kg/cm® and-0.3-kg/cm®
pressures were used, and on day 10, 0.4 kg/cm” and
0.6 kg/cm?. Severity of the pain resulting from pres-
sure on the wound was also assessed with the visual
analogue seif-rating method. In addition, the thresh-
old for wound pain elicited by pressure was mea-
sured. With the use of the algometer, pressure on the
wound was increased at a constant speed of 0.02
kg-cm™2s until the patient indicated the pressure
was painful. The pain threshold was measured 24 h,
48 h, and 10 days after surgery.

The data were summarized as mean * sEM for
each group. A one-way analysis of the variance wabs
used to assess the differences in mean pain scares
and in mean times to first administration of mep&r-
dine among the 'three groups utilized (9). Multipie
comparisons among pairs of stage means used the
Fisher's protected least significant difference test
(9,10). Differences were declared statisticaily signifi-
cant if P < 0.05. .

—<sults

The study groups were comparable with respect to
age, weight, and duration of surgery (Table 1). In
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10 days -

Figure 2. Intensity of constant postoperative incisional pain after
three different types of anesthesia. The pain score is presented in
miilimeters on a 100-mm visual analogue scale (mean = seMm).

addition, all patients were male and had the same
type of surgery performed by the same surgeon. The
duration of analgesia (time from the end of the
surgery to the first request for analgesic) was 64 = 8
min in group G, 212 = 21 min in group S, and 515 =
39 min in group G + L, with statistically significant
differences between each of the groups (Figure 1).
The most dramatic effect of local and spinal anesthe-
sia was observed with regard to the constant. inci-
sional pain. In group G + L, this type of pain was
essentially absent 24 h after the surgery at a time
when the pain intensity score in group G was 44 = 5
and 32 = 5 at 24 h and 48 h respectively. In group S
the constant pain score was significantly lower than
in group G and not statistically different from group
G + L (Figure 2). The score of the movement-
associated incisional pain at 24 h was the highest in
group G (72 = 5) and the lowest in group G + L
(16 = 3), with group S occupying the intermediate
position (40 = 6). At 48 h the movement-associated
pain scores were proportionally decreased in the G
and S groups without any significant change in group
G + L (Figure 3). ~

Pain intensity at pressure on the wound also was
highest in group G and lowest in group G + L, with
group S in the intermediate position, for both 24 h
and 48 h. Ten davs after surgerv the difference
between the G and the G ~ L groups still was present
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G general anesthesia
S spinal anesthesia

a: p<0.0002 compared 10 general anesthesia

80 f-
b: p<0.002, c: p<0.02 compared lo Spinal anesthesa
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Figure 3. Intensity of movement-associated postoperative inci-
sional pain after three different tvpes of anesthesia. The pain
caused by getting out of bed is presented in millimeters on a
100-mm visual analogue scale {mean = SEM). :

(pain score 16 = 3 vs 2 = 1, P < 0.01, with 0.4-kg/cm®
pressure, and 35 = 4 vs 16 = 3, P < 0.0, with
0.6-kg/cm: pressure). At the same time, no difference
was found between the G and S groups (Figure 4).
The thresiold to pain on pressure data basically
confirmed the pain intensity to pressure results. The
wound pain threshoid was much lower in the G and
S groups -han in the G + L group. The difference
between the G and S groups was statistically signifi-
cant only at 48 h (Figure 5).

Discussion

The addition of local anesthesia to general anesthesia
resulted in an increase in the postoperative time to
the first request for analgesic from 1 h to approxi-
mately 9 h. at a time when this period with spinal
anesthesia -vas 3.5 h. A prolonged pain-free period
(10 h) after local anesthesia (0.25% bupivacaine ad-
ministered before incision) for inguinal herniorrha-
phy was reported by Kingsnorth et al. (4). It is well
known that analgesia with bupivacaine-induced infil-
tration anesthesia lasts longer than with bupivacaine
spinal anesthesia and that some bupivacaine-induced
peripheral nerve blocks have anesthetic effect up to
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12 h (11). It should be noted also that analgesia after
bupivacaine infiltration persists longer than does
anesthesia (12). If given this, the prolonged period
from the end of surgery to the first request for
analgesic in our G + L anesthesia group is nc
surprising. '

Our results indicate that the addition of local
anesthesia to general anesthesia significantly de-
creases the intensity of postoperative pain. This effect
was especially evident with constant incisional pain,
which was almost completely absent at both 24 and
48 h after surgerv. With the pain caused by pressure
on the site of the surgical incision, the pain score
difference between general anesthesia alone and gen-
eral anesthesia plus local anesthesia was obvious
even 10 days after the surgery.

Two recent studies on the use of local anesthetics
in the surgical wound before closure of the incision
also demonstrate a significant reduction in postoper-
ative pain at 24 h but not at 48 h atter surgery (2,3). -
The discrepancy between these results and our
present findings might be due to the fact that in our
study the postoperative use of anaigesics was the
same in all three groups of patients. Therefore, the
postoperative pain difference between the groups
could find its expression only in one index—pain
score (otherwise this difference might be disguised by
fragmentation of the changes between two indices:
consumption of analgesics and pain score). Patel et
al. {13), using a single injection of bupivacaine intc

the wound after cholecystectomy, demonstrated a—-
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reduction in postoperative narcotic requirement for 3
days and a decrease in deterioration of pulmonary
function tests after surgery. A subsequent study with
continuous infusion of bupivacaine into an upper
abdominal wound after cholecystectomy did not re-
port better postoperative pain relief than perfusion
with normal saline (14).

The difference in postoperative pain intensity be-
tween the spinal anesthesia group and the group
given general anesthesia alone seen in our study
indicates that spinal anesthesia also decreases post-
operative pain. However, this decrease was less
pronounced than that with local anesthetic injectedt
into the operative site, especially with movement- ~
associated pain and pain caused by the pressure @i
the wound. Pain upon pressure on the site of the
surgical wound 10 days after surgerv performed
under spinal anesthesia was not different from that
seen in the group given general anesthesia alone. We
suggest that a less profound effect of spinal anesthe-
sia on postoperative pain was due to a shorter dura-
tion of its effect (3.5 h vs 9 h with local infiltration).
P~werful nociceptive impulses are generated not only
__+he surgical procedure itseif, but also by the action
of proteolytic and inflammatory agents released into
the wound tissues. The effect of the latter might be
very strong for several hours after surgerv. Hence a
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Figure 4. Intensity of pain caused by pressure on the surgical

wound after three different tvpes of anesthesia. The pain score is :
presented in millimeters on a 100-mm visual analogue scale (mean ] t
* SEM).

9-h effect with bupivacaine infiltration probably of-
fered a better protection than spinal bupivacaine i
anesthesia, which lasted oniy 3.5 h. :

Thus, our results indicate that infiltration at the :
surgical incision with a local anesthetic or spinal t
anesthesia can decrease postoperative pain and that
this effect cannot be explained by prolonged presence
of a local anesthetic in the body because pain relief
was evident in 48 h and, with pressure-induced pain,
even 10 days after the surgery. Such long-lasting
differences in pain intensity with different types of ;
anesthesia appear to represent more a consequence A
of the initial anesthetic effect, not an extended phar- :
macologic action. Recent experimental data indicate
that nociceptive impulses may set off a prolonged and
widespread increase in spinal cord excitability (15-
17). It also has been shown that maximal injury
discharge transmitted along C-fiber afferents may {
even cause transneuronal morphologic changes in
the spinal cord (18). Spinal cord hyperexcitability 1
produced by massive nociceptive impulses may be {
sustained and thus constitute a pathophysiologic }
mechanism underiving postoperative pain (19). Gen- 6
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Figure 5. Postoperative pain thresholds to pressure on the surgi-
cal wound ater three different tvpes of anesthesia (mean = SEM).

eral anesthesia, in contrast to local infiltration and
spinal anesthesia, cannot prevent the transmission of
nociceptive impulses from the operative site to the
spinal cord. A relatively light level of general anes-
thesia, which is now a common practice, probably
cannot prevent the creation of sustained hyperexcit-
abilitv in the central nervous system, which most
likelv is involved in determining the intensity and
duration of postoperative pain.

At the beginning of this century, Crile (20) wrote
that patients given inhalational anesthesia still need
to be protected from stressful surgical stimuli by
regional anesthesia; otherwise they might suffer per-
sistent central nervous system changes. Hannington-
Kiff (21) has suggested that some patients with per-
sistent pain in the region of previous surgery (despite
the absence of any obvious clinical signs) “might
have had a scar imprinted on the central nervous
system at the time of operation under light gefteral
anesthesia” (21). Our data can provide support for
this point of view.

In conclusion, postoperative pain after inguinal
herniorrhaphy can be significantly decreased if the
surgery is performed with loca infiltration anesthesia
or spinal anesthesia instead of general anesthesia,
perhaps because neural blockade prevents nocicep-
tive impulses from entering the central nervous sys-
tem during and immediately after surgery and thus
suppresses formation of the sustained hyperexcitable

10 days

state in the central nervous system that is responsible
for the maintenance of postoperative pain.
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—Landomized placebo-controlled trial of local anaesthetic infusion in
day-case inguinal hernia repair .,
' _M 1. OAKLEY"t, J. §. SMITH*, J. R. ANDERSON{t and D. FENTON-LEE®

Day Mmﬂy Units, *Stobhill Hospital Trust and tSouthem General Jaspital Thust, Glasgow, UK
' Comespondence to: MrJ. R. Anderson, Depanment of General Surgeny, Southem General NIIS Trust, 1345 Govan Roud,

' Glasgow GS1 4TF, UK

Background This study investigated (he cificacy of local anacsthetic wound‘pcrfusum following day-
caso inguinal hernia ropsir.
Methods Seventy-iwn palicats c.ntered a randomized comtrollcd trial with threc J;ntiem Broups: group
. 1, pump containing bupivacainc; gro ‘)ump containing normal salinc; an ﬁ
without a pump. All paticats had a achtcnslcin hernia repair together with illoinguinal and
oh yogastric nw%l:]ch and were preu:n aral analgesia. Postoperative pain was asscascd ,
days usis 4 1al analogue N
Ruulu Paticats who ha ad a local nnncsmetic infusion hadsignificantly lcss pain thun cither the
placebo or control gov% ‘This was greatost during the first 48 b (day 1, P= 0128 and 0011
day 2, 1

ectively; day 2 und 0-037 respectively).
Coti“:l’;ldon A portable infusion pump for the dehvcr} of local anaesthetic reduccd pain after day-case
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imguinal humm rbpnir

wnl{ surguy in mmmng in the UK. it is predicted that it
fesparf u’l’l T de:?l‘ '-?‘ Pmmmau .t
ormed in the next e
~win is & major factor wi t
aticnts’, After day-case inguinal hﬁmﬂ repair 10 per cont.
~of patlenu have scvorc posto pain requiring the
services of a genoral p GP) Ioudmuuslcr ntra-
musculsr opiales‘ Imsuucdmusdby the use of oral
opiales. and pre-emptive rative blockudc with
locoregional mnenheqh"' oplam may cause
nuusca unacceptable to some paticnts’. l.neoregmnal
am}esthem illnffcctivc""' but il limited in :é:muo;u p‘:t
acton.cvcnw:muﬂng g-acting agents such os
vacaino’. Continuous in of I i thetic into 1
surgical wound can reduce postop

rative opiatc requirc-
ments™> 2, Until rccently there vm not a delivery system

suitable for use in day-cass s

The authors investigated use of an lnlpnon pump
for atibn delivesy of local unicsthetic for day-casc hemia
repair.

Patients and methods
Scventy-iwo consocutivo paticnis standurd unilateral
inguinal horoia repair as a duy case were were included in (he trigl

lnformed camenl. us approved by the local ethics commitiéas
in each casc, Buch patlent was rundomized 10 ond

oﬂbm 1, pump containin Mminc;go%
pump mv m;mdmu:mmolgmpw -
ouupn ‘Lued trato the size of the
possitility of a negative sffect
AMnWmmr“thcmmmdard
m“h,mm o tllcm “ mailu ull!‘l'i:] npm\curg;

mes ¢ ‘ us ‘
and 3/0 sul oxunone far zkin. Surgery was carriod
— ot under anacatbosin with ‘additional ihmnguinal and
performed beforo the skin inclsion

[ cont 10m)in ticn{, The wound
“llﬂl l(,frﬁ'G cmuml caﬂwlw) wm‘?ilnng'od under dircct

aCr i

neentumdp ility 10 |

vision undor the external oblique sponsurosis before clasure and

brou lgh( out through a separato stab wound lalcmlly At Uns end
proecduwlhcwmdwndmndan thc pump
mnneued 1o the wound catheter.,

Tho pwnp, A Baxier Daymate Hlastermeric infusion devico
(Baxtcr Hcahhcam Thetford, UK) (¥ig. 1), delivercd 2 mbh and
was filled with 100 mi of cither normal nlmaorﬂ-ﬂmam'
bupivacaine in accordance with a randomizativn cavulope, hence
providing an infusion for SO h. The surgcons, paticnt and lixisun

nurse visiting the paticnt at home remaincd blinded to the
randomwadnn until the end of the |nal., with

prescribed ora analmu th Aspav

(Hocchst Murion Roussel, Usbridge, UK) which they woro

instructed to 1ake cvery 4-6h, 10 a maxintum of cight tablets

every 24 h. If necessary, opiatcs wero given in Unuuweryam

or by tho GP und their use wag
A llaison nursc visited the pauem at ome, approximatcly 48 b

after the operation (roudnc

checky, removed the pump and woun

icc) and, as well as her usual
catheter.

Fig. 1 Bmudeviwpnmedwhhloul ' anuesthetic and stiached
10 the wound catheter. Also shaws the trocar used to bring the
catheter out through the skin and the bacterial filler
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Pationts wre asked fo completc a %uﬁlionnliro recording the Table 2 Anuigesic use

i ious 24 h Jor each of the 5
nlll?w:'i‘ney h“r»pemd fel,‘i:)m m" recorded on a al analnd;ré Median no. of No. of putients
c (VAS), Paticats were also asked fo record additional anai- Aspuv tablets requiring in
jcs used including any injections given by an emergency Group per day analgerin
“rl
All patieniz werc roviewed in the ouipaticnl depariment 1 30 1 !
after surgery and (he wounds mlshpeaed- ‘ 2 35 2 a
) '.:\B::l'yuis of ll:g gmlu was mude with (he Mann~Whitney v 3, 40 1 LR
tost using Minitab for Windows (Migrosoft) version 10.2. P< 005 :
was considered significunt. -

group 2 and two in group 3). No patient devel nerve
cntrapment or significant hygoaenhcaia and a
Resulis were well healed at the 4-week review.

The paticnt groups were comparable in age and sex (Table '
Infusion of hupivacaine for 50 h after opcration signifi- BiZussion A .
cantly reduced the VAS score recorded by patients when W Baxier Daymatc Elastomeric Infusion Device is a
ared with placcbo and control groups (day |, le, disposablc, low-cost porfusion pump that
Pm0028 and 0011 respectively; day 2 P=0012 and delivers fluid reliably at a fixed rate. The pump provides
0-037 rcspectlvclfgp (Fig. 2). Over the rcmaining 3 days postopcrative analgesia safoly and al a level equivaicnt 1o
recorded pain differences between the groups slowly equi- that of oral opiates without the associated nausca’. In the
librated. s was no rehound Increase in pain at the preseat study the infusion of bupivacainc for 50h after
cnd of the bupivacuine infusion. ) ) operation resuited in significantly lcss pain thap in cither
There was no significant difference in the anc:geat; the placebo or thc control proup as mcasurcd with a
cn

requircment between the groups (Tuble 2). Four paticni standardized 10-cm VAS. This cffect scemed to be pro-
developed a wound jnfection (onc in group 1, umc in Jonged ufter the end of the infusion possibly hecause of

etriron of umml;teization oflt::f central nervous .
. cet ntiated by an increase
Table 1 Ago and sex distribution duration of lwmmp::ehIMde' 413, Thess resulls were
No. of Meun (range) Sex ratio obtained in patienis having the hemia repair holicved 10
Group putients (yoars) M:1) duce the least postoperative  pain® {ogether with
livinguinal and iliohypogastric nerve blocks™”. The clinical
T T A T xi ek
28 (e}~ : ability to pravi vate analgesin xa : to
3 a 56 (23-81 2:0 the [?cak plasma } of bu gv?é‘aine*?‘? Therc was no

increase in the incidence of wound infcclion and no
patient in the study had a deep wound infection.

The position of the catheter under the aponeurosis iza
more effective sitc than subcutancously’’. No patlent
suffercd an iatrogenic femoral nerve block. There was no
significant difference in the additional analgesic use
between the groups. Of the 72 patients in the study, six
required sdditional parenteral analgesis, but only onc
aftor bupivacaine infusion. 7

The use of a pump for local aunacsthetic wound
perfusion afler inguinal hernia repair is an cifcclive
method of reducing postoperative pain and is suitable for
day surgery.
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Naropin™

(ropivacaine HCl Injection)

DESCRIPTION

“{aropin™ fropwvacaing HCI Injection) /5 & member of the ammo amuae: ciass of locat anesthetics.

Narapin intections are stenis. isotome Soiutions that contain the enantiomancaity pure arug

suostance. sodium chiaride for isotomery 2no Water for injection. Sodium hyaroxide anaor
H adistment, These solutons are aammisteren paremteraily.

nydrocnionc acig may be used for pH ‘
Naropin contains rooivacane HCI which is: chamically descrioed as S-i-)-1-prapyi-2',

§'-pipecatoxvidide-hvarocnionde rate. The drug SUDSENCE I3 4 WNte crvstalling oawoer,
4t 2 chemical formaia of C. lH.0, malecuiar wesgnt of 128.89 ana the folowing
structuras formuta: .

iy v

At 25°C ropivacaine HCI has a solubiity of $3.8 momil in water; a distnibtion ratio between
7-0Ctanol ana phospnate Outfer at oH 7.4 of 141 and 3 0/ 61 8.07 in 0.1 M'KCl solution. The pKa
of (ODVACRING €5 ZDOIOXTIALAMY e SAM8 &S DUOVACHNS 18.1) 4 i SImitis 1 tiat Of mepavacaine 17.7).
However. ropivacine’ s an itermeoiasi deqree ot ipid Soiudiity comipared to bupwvacaine ana
mepevacaine, ‘

Naropin 15 oreservative Iree and is avaiabis in single dose containers i 2.0, 5.0. 7.5 and
10.%mq:mt.wnwmm The specic grawty of Nafoow salutions rrige from 1.002 to 1.005 at
5°C. ‘

CUNICAL PHARMACOLOGY

Machanism of Action y ‘ ‘

Rooivacaine is 2 member of the &mino amde ¢12ss of local anestencs and.is supolied as the pure
S-{-)-enantiomes. L.OCal ANeSINELICS Hock the generanon ana the conay | NBrve. imouises.
aresumanly by Increasing (g Hhireshaid for slectncal excriation In (h -y slowing. the
aropaganion of the nierve HmOuiSa, &nd by feducang the rate of risa of the dcnon potennal. In
Jenerat. the progression of mw?u 1S related to the oiameter. mysindnon ana conduction
;elogity of atfected nerve fibers. Clinicdily. tne oraer of loss of rierve function s as follows:
31 gan, 42) temoerarure. (3) touch. (4 propnocention. and (5) skaietal Muscas tane.

PHARMACOKINETICS
Absorption ‘ ‘ ;

“he Systamic CONCentraon of rofvaceng i dependent on the total dose and concemration of
rug admimstereq, the route of Jammestration. the patient's hemodyriame/cicuiatory congrtion
andg the vascutarity of the agmemistration &

'S 118 F218 NATVLING FACTOF I the é4Minahon
is longer after i%d#‘nag& ater inn
gropontignatity up to tne ATaveno
Jeak plasma concentration of 1.9 + 0.3 ygm
Distribots | |

AHSF ItravasCutar nfusion. FoDIVACAIS 1as a S18a0y Stae vojume of distrbution of 41 = 7 [fers.
Aopivacaine 1S 54% protew bound. mamdy 0 o1,-acid giycoprotein. An increase in total plisma

cancentrations during continuous mmmmfusm has been pnserveq, reidted 10 a postoperative
:ncredss of @.-acid glycoprotein. Varldtins i untouna. i.e. phiarmacolagicatly active.
oncentrations nave besn sss than in total pldsma concentration. Roos reaclly crosses the

a1acenta ang eguiibrium  regard to ynbouna i:oncam'r‘atror\ w‘ﬁ“l‘de‘ rapidly reacned

sea PRECAUTIONS. Labar ang Delivery).

Metabolism y

Zopivacaine 1S extensivelv metanolized in the liver. Dredominantiv,ov aromatic. hvaraxiation
~eoutea by cyracnrame P4S01A 1o 3-hyaraxy sonrvacaine. Aooroximatenv, 37% of the totat dase 1s
1(CTe1eq in Te LrNe as Doth fres ana conugated 3-tivaroxv ropvacaine. Low. concentranions. of

1-varoxy fODIVACiine Nave Desn folind i iNe DS, Unnary excrefian. of the d-fvaroxy and bath
~e 3-hyaroxv ana 4-hvaroxy N-dedtkviaieq metanoties accounts for, less thaf), 3% ..
I quanutied in the

300/0nal meapoite. 2-hyg foVacane. "? oeen wanmitie anttiso
Jring, 80t 3-hydroxy ana 4-hydraxy FOPNGCING dva A local anesnetic/aETvity, (i animal mogets
ess than that of rooivacaing. There 1$'no avidence of in vivo racemization.in urine of
S-(-}-ropnacaine 10 R-{+}-ropvacame.

Elimination .

The kidney 1S the main excretary 0rgan.or most local anesthetic: metabolites. in' totai, 86% of the
*Opivacaine dose g excrated in.the uniie. afer intravanous aaministration.of ‘which only ‘1%
refates 10 uncnanged drug. Ropivacaine has a mean + SD totai plasmg ciedrance of
387 £ 107 mL/mun. an unpound plasma clgarance of 7.2 = 1.6 L/min. and:a iénat cisarance of
* mmin, The mean ¢ SO termmal hait-ife is 1.8 = 0.7 h atter intravasctiar agministration aria
42 £ 1.0 hatter eoigural aoministration (s2e Absorotion). ‘ ‘
Pharmacodynamics 1
Studies i humans have demonstrated that. unike most ‘other local an
2DMERINe fi2S N0 Major effect ¢ eRNeY e ime of onset or e duration of
Likewise. adoition of epmepnnng 1o rDVaCIING Nas no effect on' imming )
“0DVACAING. ‘ ‘ Wi n
Systamic absorotion of [ocal anesthetics can: proouce étfects on the
cargiovascular systems, At biood concenbnions acnievea with; therio
“argiac canduction. excriantity, #ss.
Timmal, However. 10xic 0iood concentranons : !
Tay lead 1o atrioventncular black. venineutar arrnvthmias:ana to Garo)
“2sunting in tatalities. In Acdition. myocarnmi.con J &5 deoressea and o
>CCUrs, leading 10 decreasea caroic OUDUT and drtenal blooa pressure.
“oliowing Systemic absorotion. local aNeSMENCS can orodiice central nervous svstem stmuiaton,
2801eSSION O 0ON. ADPAFANt CENtral SUMULANON IS USLAIY Manilested as.restiesSness. iremars
170 Shivering. progressing to convuisions. tallowed bv deoression- ang coma. frogressing
.:UMABY (0 rESDIFAIQNY arrest. However, 108 local anestnatcs.hava a orimary denrdssant erect on
"e mequlia ana on fnigner.centers. Tha

“ﬁ!ﬂﬁ. “lﬂ!‘ oresence of
dction of 10 y

: oréssen $1a08 may oczur winoi a Gnor excitea stage.

< WO ClnIcal DNarmacoigay swaies [total n=24) ropivacaine ana Quovacaing were nruseq
*7 m/miny m nUMAan vaiuniteers until the apoearance of CNS:svmotoms. e.0.. visuai or néarina
1.3iurnances. pernoral NUMONeSS. LNgNNg nD OINErs. SuTiar SYMOOMS were seen with Doth
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2rugs. In one Studv. the mean ¢ SO maxamum (olerated MIFAVENOUS d0SE Of FODVACNG NFUSES
124 + 38 mQ) was SIGNIRCANTV MONEr than At OF BUDNACNG (99 + 30 MO} wiwe i he Other
STugY The Bases were not drferent (115 + 29 my of rooracans ang 103 + 30 mg of dupwacsne).
:N the [aEr Study. tha NUMDEF Of SUDKECES FEDOFING €ACT SYIMOIO WaS SITar 0 DO rugs With
‘e 8XCEDUOR OF MuSCie twitChing WIICH 'Was recorted Dy MOMe SUDICIS ‘Wih Dupivacame than
ropVacaine at comoaranie Inravenous Goses. At thé end of the infusion, ropivacame in ooth
sudies caused signiicantly 1ess GEOreSSIN 01 Cantiac cOndUCTIVity (fess QRS widemng) than
Jupivacane. Rosivacane and DUDIVICEING CaUSSD SVIGENce Of dEDrIsSIon Of carsiac CoNtractity.

UL there were no changes In CINKAC OULPUL

I noneuinical oharmacoiogy studies COMPANng FODIVACAING NG bUDIVACANE in Several animai
smmmmmmmmmmmmmumm
considerably more toxc than fidoczme. and cargi ifects were seen

‘N aNIMAIs at significantly higher goses of ropivacaine than buoivacaing.. The incidence of

;ummmwnmsqmmummmmmm

Clinical Trials

Ropivacaine was studisd as a.local anesthetic both for Surgical anasthesia acute pain

:lmmmls& DOSAGE AND ADMINISTRATION.) a tor .
 ONSEL. Gepth and duration of Sensory 0lack ane. in general, simiar 10 bupivacaine. However,

tmmmmmmuhmm&’mmmm

Epidural Administration in Surgery

There were 25 clinical studies oeriormed in 900 DatNts 10 evakiate Narooin epidurad injection for

gentra stmery. Naroom was used in doses ranomg from. 75 to 250 ma. in doses of 100-200 mg, the

inedian (15¢-3rd quartie} onsat Ume 10 achieve & 110 sensory block was 10 (5-13) minues and the

megian (15t-3rd I’lllimlll durguion at the T10 levet was 4 (3-5) hours. (SEE DOSAGE AND

Higher dases broduced a more profouric block with 8 greater duration of effect,

Epidural Adrministration in Cesarean Section

There wers 4 studies periormed in 218 pationts to evaiuate Narooen for cesarean saction. 5 m/mL
(0.5%) Naroow was usad in doses up t0 150 my. Madian onsst measured at T5 ranged from 11 to
26 minustes. Median duration ot sensory biock at 16 ranged from 1.7 1o 3.2 1, and duration of motor
block ranged from 1.4 10 29 h. Nardoin proviced adequats muscie retaxition for surgery m ail
Eoidurat Administration in Labor And Delivery

There were 10 doute-biind ctinicai Studies performed to evatuate Narooin versus oupivacane for
epiaural block for management of fabor pain- (Naropin. n=258: bupivacame. n=231). When
gmumstered m d0ses UD 10 278 Mg as iNErMITIent INIECLIONS OF a$ & CONtINLCUS infusion, Naropin
produced adeauate pain reve. N ‘

A prosoectve meta-analvs:s on 6 of these Studies orovided detaiied. evaiuation of the delivered
AIEwDOMS 1l Showed no aifference in clinical oulcomes comoared 10 bupivacame. There were
;;gnllic:mw fewer mstrumentat delivenes in Mothers feCevINg fOpIVacaing as compared to

m AND DELIVERY META-ANALYSIS: MODE OF DELIVERY

Delivery Mode Naroon n=199 _ Bupivacaine ne188
n % n %
Soontaneous Vertex 18 58 2 19
Vacusum Extractor 26 3
127* 40
Foresos 28 42
Cesarean Section 29 15 21 1 .
*pu0.004 versus cuonacaine

Epidural Administration in Postoperative Fain Management

There were 8 clinicat Studies pertormea i 382 patients 10 evaiuata Naropin for 0ostoperatve oain
management after unper-ana Iower aoaeminal surgery ana after ortnopeaic surgery. The studies
Jillized intravascuiar morphine via PCA as a rescue medication ang as an erficacy vanaoie. £nidurai
anesthesr with Narooin was usea intraoperatverv for eacn of these Drocedures pror 1o intiation
3 vostoperauve Naropi. The ncigence ang ntensity of the motor plock were: gependent on the
:0se rate of Narooin ana the site of insection. Cumulative-doses of up to 770 mg ot
fODivacaing were aunumsteren. over 24 hours (intragoeratve 0iock 0iUS DOSICDETIIVE CORDALCUS
ntusion). The overax Quality of oain renet. 25 ucgea by the-oatents. m-the FIOVACNE QrOUDS Was
rated 43 good or exceant (73% to 100%). The frequancy of motor block was greatest at
1 hours and decfeased during the mfusion penod in ail groups. At-least 80% of panents in the
UpQer and lower abdommal studies and 42% in the ortopedic studiss £:20 NO MOtOr dlock at the
ena ot ifie 21-hour infusion benog. Sensory bIock was 2iso dsa fate-gependent and a decrease
N Sprea was observed during.the antusion perioa, Clinical studies with 2 ma/mL (0.2%) Naroom
have demonstrated that infusian rates of 6-10 mL. (12-211 mg) per hOUT Brovics SeOURTE 3n2i0es
wilh oniy slight and non-progressive motor dlock: in cases of modarate 10 severe
pOSIONerItVE pain. In these Studies. this tachniaue resuttad in.2 Significant reduction in oatients’
morphine rescue dose-reouiremant. Clinical expenence supports: the use of Naroon epdurat
ntusions for uo to 24 hours.

Epidural infusion of Naroom has. in some cases. been associated with transient increases in
temoerature 1o > 38.5°C. This occurrea more frequentty at dases > 16 mg/h.

Penpheral Nerve Siock ‘

“aroow, § mg/mL. (0.5%). was evatuated for its ability to provide anesthesta for surgery usmg te
technioues of Perioherat Nerve Block. There were 13 studies periormea mciuding 3 senes of
4 pharmacodynamic ang pharmacokinetic studies performea. on. minor nerve biocks.
From these. 235 Naromn treatea patients were evaiuable for efficacy. Narooin was used in doses
40 10 275 mg. When used far bracmat plexus Diock. onset depended on techniqus used.

Suoraciavicuiar tlocks were consistentty more successtul than axiilary. ofocks. The meaian onset
a1 sensory dlack (anestnesia) proaycea by ropvacaine 0.5% via axilary 0lock fanged from
10 minyes (megwl brachial cutansous nerves (0 45 Mnutes (MUSCLIOCUTANEOUS nerve). Median

Suranon rangea from 3.7 hours (meaiat dracmiat cutanecus nerve) to 8.7 NOurs (uinar nerve), The

5 mmi 10.5%) Naromn solution gave success rates from 56% 10 86% for axiiary olocks.

omparea with 92% for supractavicuiar dlocks.

-ocal infiftration

There were 7 clinical studies oerrormea to evaiate te focal miiitration of Naroom to oroduce

inestnesia tor SUrgery ang anaigesia in postoperative oan management. In these stugies.

=97 vatients wno received Narooin,in goses up to 200 mQ ware evaiuaoie for eficacy. With

“itration of 100-200 mg Narooin. the time to nrst request tar anaigesic. was 2-6 hours. When

-2Moareq 1o 01acego. Narooin orogucea lower oain SCOreS ang a requction of anaigesic

zzasumpuon.



INDICATIONS AND USAGE
\Varepin Is ingicatea for the droguction Of 10cal or regionas anestresia tar surgery. for
Jostoverauve oan of DIOCEQUTES.

Surqical Anesmesia

me .

emu block for SUFgery NCiUOING CESArean secton: maor nerve

Acute Pain Management  epidurgl continuous infusion .or ntermittent bolus e.0.,
POSIOOETIEVE Of BDOF: 10¢a1 Ini ‘

Stanoard current texibooks shousd be consutied 10 determme the Sccepted droceoures and

techmiaues for the aammstranon of loC21 anesthetic agants.

CONTRAINDICATIONS

Naroon S contramdicated m patiems with 2 known fypersensiuvity to Naropin or 1o any focal

anestnenc agent of the amae type.

WARNINGS ‘

FOR CESAREAN SECTION. THE 5 MG/ML {0.5%) NARORIN SOLUTION IN DOSES UP TO 150 MG

iS RECOMMENDIED. AS WITH ALL LOCAL ANESTHETICS. NAROPIN SHOULD BE ADMINISTERED

I INCREMENTAL DOSES. SINCE NMAINN SHOULD NOT BE INJECTED RAPIDLY IN LARGE

DOSES. IT IS NOT RECOMMENDED FOR EMERGENCY SITUATIONS. WHERE A FAST ONSET OF

SURGICAL ANESTHESIA IS NECESSARY. HISTO! ICALLY, PREGNANT PATIENTS WERE REPORTED

70 HAVE A HIGH RISK FOR YTHMIAS, CAROIAC/CIRCULATORY ARREST AND
DEATH WHEN BUPNAGMNEWA;&" ‘ Y RAPIOLY INJECTED INTRAVENOUSLY.

LOCAL ANESTHETICS SHOULD O BY CLINICIANS WHO ARE WELL VERSED IN
THE DIAGNOSIS AND MANAGEMENT OF DOSE RELATED TOXICITY AND OTHER ACUTE
EMERGENCIES WHICH MIGHT  ARISE FROM THE 8LOCK BE EMPLOYED. AND. THEN ONLY
AFTER INSURING THE IMMEDIATE ' DELAY) AVAILABILITY OF OXYGEN. OTHER

RESUSCITATIVE DRUGS. CARDIOPULMO
PEASONNEL RESOURCES NEEDE PROPER

RELATED EMERGENCIES (mm AOVERSE REACTIONS ana PRECAUTIONS). DELAY IN
PROPER MANAGEMENT OF RELATED TOXICITY. U \TION FROM ANY CAUSE
AND/OR ALTERED SENSITIVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS. CARDIAC

ARREST AND. POSSIBLY, DEATH. ‘
Egm‘ gE USED FOR THE PRODUCTION OF OBSTETRICAL

SOLUTIONS OF NAROPIN SHOU
SARACERVICAL BLOCK ANE ETROBULBAR BLOCK OR SPINAL ANESTHESIA

SUBARACHNOIO 8LOCK) DUE T0 INSUFFICIENT DATA TO SUPPORT SUCH USE. INTRAVENOUS
AEGIONAL ANESTHESIA (BIER BLOCK) SHOULD NOT 8E PERFORMED DUE TO A LACK OF
~LINICAL EXPERIENCE AND THE RISK OF ATTAINING TOXIC BLOOD LEVELS OF NAROPIN.

1 15 essential that asoiravon for biood. or ceredrospinal fiuid (where appncabie). be gone onior o
‘njacting any ‘ocal anesthetic, both the onginal dose and i suaseduent soses. to avoid
NUravASCular of SUCaracrno injeChion. However. 2 NEGALIVE S0IAUON 002S N0t ensure agaunst an
\ntFavaSCWIar Gr SUDIraCANGd injection.

A wed-known fisk 0f eoioural anestIesia may De ah unsientional Subaracnnoid iniecticn of local

Inesthetic. Two ciinical studies have béen pérformen to venty the satety of Narooin at 3 valume of
3 mL miscted Inlo the suaracnoN Space sincs this dose TeOrEsENts an incremental eoidural
voiume that could be un iy injected. The 15 and 22.5 mg goses injected resuiied n
sensory laveis as nigh as 75 ana T4, respectivety. Sensory anaigesia siarted in ihe sacral
dermatomes in 2-3 minutes, sxtanded to the T1 level n 10-13 minutes and lasted for
approamatety 2 hours. The resuits of thasa two.critucal studies snowed that a 3 mi. dose aid not
PrOGUCE Ny SSTIOUS 2VErSE eVNtS when soinal anestesia biocxaoe was achievea.

Naropin snauld be usea with Caulion 1 patients recerving otner tocal anestnenics or agents
structuralty reiated to amide-type (ocal anestnencs. since tne toxic etfects af these grugs are
adadtive.

PRECAUTIONS
General ‘

The safe and affective use of local anesthetics gegenas on oroper gosage. correct techntque.
;j0eQuate Drecautions ana reaginess for Amergencias.

Sesyscalive eOUOMENt. OXvOsn and Other TesUSCIIative drugs SNould be avaiabie for iImmegiate
_sa (see WARNINGS ang AOVERSE REACTIONS). The fowest gosage that resuils in erfectrve
<nestnesia Snoulo be usea 10 avoid high: plasma ievers ana sernous aoverse enects. Iniecuons
“riousd De Mada SIOwIv ana mcramentatly, with frequent JsoIranions Defore ana during te iniection
' avmuo Intravascurar iniection. WREN ¥ coNtNUOUS Catietsr 1echnigue IS uséd. SVNGe aspiranons
<noui 2IS0 D8 OeNTOrMeG Defors 410 GUNNG eacn Sucpremental iniecuon. During the agminisrancn
1 egiqurl anestnesi, 1 1S feCOmMEnded that a test dose of a iocai anestnebe with 2 {ast onset 0
saministere Initiatlv-ang that the patient 08 monitored for ceAtral nervous svsiem ano
~argiovascutar toxicity, as weil as for Signs of untntended intrathecal agministration oeiore
oroceeqing, When cunial conakions permL. considerabion siiouid Bé given:to empiaying tocat
Inestnetic SOIULIONS WNICH CONLAIN epingpnnne for tha test dose 0ECaUSe CIrCulatory cnanges
cnmﬂuwnﬂtmmmumﬂﬂﬂnnwmmﬂummuﬂmmmwmmm
AR intravascuiar injecuon is sl 0SSIbie gven s asoirgbons for 0icod are negatve. Administraion
of higher than recommencea doses of Naroom 0 acnieve greater motor blockage of ncreasac
Qurgnon of Sensory bioCKAGH MIy NEGEMA the Sqvantages of Narooin's favorable cardiovascutar
deprassian orofils in the event that an nsaverent :
lnmolmmummmummmwnmnmmm lasma ieveis
with each repeaten dose aue 1o Siow sccumuiation of the drug or 1S metadaliles or.10 stow
metabotic degracation. Talersnce 10 eiavaiid 000G leveis vanes with the phySical canamon of the
patient. Oebilitated, eldeny pauents. ang acutsly i patients and chiidren snoutd be gven reaucea
40888 CoMMENSUrate witn tielr 306 and DRYSICAI CORAMION. LOCas anesmenes Should aiso De used
Aith €aution 1N Pauents With hypotBNS:N. Nypovoemsa or neart block.
~areful ang constant monanng of CardiovasCuiar ang respiratory vital $igns (adequacy o
enmiation} and the pausnt's siate of consciousness snouid te Derformed aiter sacn tocal
anesthetic iniection. it Shouss ba ket tn mind 3t Such times that resuessness. anxietv. inconerent
speach, fight-Neaoedness. RUMDBNESS and tRGHNg: of the MOUth and #0S. MeRlic taste. unnus.
Aiznness. DILFTEO VISION, Uremors, twitchiing, Jepression. of Qrowsiness may e eanv waming
SIgng Of Central RErvous svstem toxcry.

Jacause amide-type 1061 aNESTENCS Such 35 Naroom are metatolzed b the Iver, tese druos,
aSpeCEally revest doses, Snouid b USeS CAUDOUSIY in GAUENTS with NeDanC gisease. Patients win
severs nepanc oisease. oecause ot 1heir inabtiity 10 Metabohze (ocat anesthetics normalty, are at
3 graater nsk ot deveioning t0XIC plasma CONCENrAtions. L0Cal anestnetics. Snould also oe. usea
«1h C3UNCN N 0ATENTS WiTh IMDAIred CArdiovascuiar funclion DECAUSE INEv Mav e less avie 10
<ampensate 10 UNCTICNA) CNZNGES asSOCIALEd WILN 1he DrOIONGALION of A-V conguction producea
-v these orugs.

*AanV drugs LS dUNng M CONCUCT of anesthest are considerea cotential tnggenng agents for
~aliQnant NVOErINrMYa. AMIOE-(YDE J0Cal aNESTNELICS are NOL KNAWN 10 rigger trs reaction.
-Qwever, Since Té NEeq 107 SUODIBMENTaI Géneral Aneswnésia cannot be preaicted in agvance. it is
+/ggesteq nat 3 Standare OrOIDCOI 1ar MANAQEMENt SNOUID OB avaiavie.
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circulation ang

Epidurat Anesthesia —

Zuring epgraUral acmunIStranon. Naroown Snourd be agmenesterea 1 meremental doses of 310 5 mL
i sutticient time between qoSes 10 Getect toxC ManMestIIONS Of UNIMPADONSS NTRVESCUAI OF
ntrathecal IectOn, Syringe 2SOIFAKIONS $NOUIG 2iS0 DE DerTormea before ana during each
SUDPIEIMENTA INIECTION 1N CONBNUOUS (INTRITOITtENt) CAtNEer tECAMOUES. AN INtravascisas Mieceon
s sbil pOSSIDIe even 1f aspwanons 10f looa are negatve. During the 0minestrabon of epidur
amﬂmnsmmmmanndmummmwmmmm
befors the fuil dose 1S given, When cimical CONanions DermIt. the test.doss should: contain
emﬂomﬁwmmmmmslmtmm
»muwmammmmmm:immmam
‘SOEONNG 1ESDONSE” Within' 45 S8CONGS. CONSISUNG Of N MCTEASE 10 NEAR rate and:SYSIONC
2100d pressure. circumonal oalior. DAIDAZUONS A0 NErvOUSNess | the unsedated patent. The
Wmmmmammmﬂzﬂwmmwmvﬁor
more seconas. Theretors. fofiowang (e test doss, 1ne heart snoukd be conunuously monsored for
2 heart rate mcrease. Patients 0N DET-GIOCKETS May NOT Mandest changes in neart rate. but biood
oressyre monstoring can getect 3 nse m SyStolc biood pressure. A Lest dose of 2 short-8cting
3mige anesthetic such as 30 to 40 mg of (idocaine 1S recommenced to detact an unimentonal
ntrathecal aominstration. This wik be mandestea within a few minutes oy Signs of Spinai block
:e.q.numumnotmmmmmmmnmnmmmm
kmnmp.Mmurwmmmsmmhmnmmmm
dosa are negatve. The tast doss saft may Produce 2 SYSIRMIC 10C r22CuON, high Spinal or

¥ CArGiovaSCUIar affects.

8
Use in Heod ond Neck Area
Smail doses ot local anesthetics smiected into the head and neck area may produce agverse

reSpIranon and be constantly cbsarved. Resuscrative sgupment and
ersonne for treating adverss reactions should be immiegiately avanabie. Dosage
recommendations shouid not be exceeoed (se¢ DOSAGE AND ADMINISTRATION).
Usa in Ophthaimic Surgery :
The use of Naropin m retrooulbar tiocks for opnthalmic surgery has not teen studied. Until
ADOIODNALE EXDENENCE 1S q2INed. INg use of Naropm for Sucn Surgery IS not recommenced.
Information for Patients ‘
iWhen 2ppropnate. papents shouid be informea in agvance that they mav expenence tBmporary 1SS
armmmmnmmmmmmmummmmn
of lumbar eCioural anesthesia. Also. wnen appropnate. the Onysician snould discuss oiner
\AONMANON NCIXING AGVErsa reactions In the Naropin package inser.

.- : . |

Naroosn shouid be used with caution in palients fecerving other locai anesthetics or agents
structuraily related to amige-lype focal anesthetics. sinca the taxic etfects of these grugs are
aoditive.
n vitro stugies indicate that cytochrome P4SO1A is invoived in the formaton of 3:hydroxy
ropvacaine. the major membolite. Thus aqents likety 1o o administarsg concomdantly with
NISFACHON TGNt ba @ oessiiity with drugs kAiawn 1o b8 metansiized by PASO1A2 viad i
inhibition sucn as theophyliine, IMIOraming ang with potent INAIDILOTS Sucn s tiuvoxamene ang
Jerapama.
Carcinogenesis, is, Impairment of Fertility
Long term studiss in amimats of most locat anestnatics. including Naropin. to evaiuate the
carcmogenic potential have not deen congucted. '
Weak mutageniC actvity was Saen in the mouse lympnoma fest. Mutagenicty was not aated 1n
:e Other assays, demonstraung that the weax Signs of /1 ViIra acovity in the mouse lympnoma
test were not manidest unaer NIVErse i vivo Congdions.
Sludies cerformen with FODIVacaine in rats did not demonstrate an erfect on fertiity or general
‘EOrOCUCTIVE DEFIONMANCE OVer TWO generations.
Pregnoancy Calegory &
“eratogemcity Stuctes In rats ana ranbits did not show evioence at any aaverse erfects on
: o eany fetal developmient in rats ar rappas. The 00ses usea were aoproximatetv
Z0uai 10 § and 2.5 times. respecuvelv. the MaxmMum recommended uman dose (250 ma) basea
an body weight. There were no treatment reiateq effects on iate fetal develcoment. panturtion.
‘actation, neonatal viability or Growtn of tha offspnng in 2 perinata ana OStNatal STUCIES In IS, at
:aumwmwmmmsmmmmmnmmmmm
wmont. In another stidy wain & higher dose. 23 mg/y, an increased pup {0SS Was seen ouneig the
first 3 days postpartum. which was considered secongary 10'imoairea matemnat care due to
mammal toxcty.
There are o adsquate and wes-controtisd stugies in oregnant women of the effects of Narooin on
the deveioning fetus. Naromn shouid be used dunng praqnancy onw i cleary neeoed. This does not

;pmmwummm‘wsimmmmmmumm
anainesia. (See Labor ana Oelivery).

Labor and Delivery

L ocal anesthatics. including Naroon. rapigly cross the placenta. and when usea for epidural tlock

£an cause varving degrees p! maternal. fetal ana neonaiai toxiciy (see CLINICAL
SHARMACOLOGY, PHARMACOKINETICS). The incidence ang cegree of 0XiCRy 0Epend uoon the
procedure performed. the type ana amount of drug used. ana (he techmoue of drug
20memistration, AJVerse reacnons in the darwurient. fetus ang neonate invoive aiterations.of the
<eNtr3t RATVOUS SYSIEM, DenoNeral Vascutar tone ana caraiac funcuar.

Matemat NVDOTENSION Nas resufted from regional anestnasia with NaroDin for obstetncal pain
-atief. LOCaI anesthetics Droguce vasodsiation by bldcking. Sympalnetic nerves. Eisvaung the
~anent’s 60S aNa DOSWOMNG Rer 0N Ner ieft side will Neln Drevent gecreases:n blooa pressure.
The fetal nieart rate a1so Snoutd be MOROrea CONMNUOUSIY. aNG elEcirONIC fetal momstenng 1S
highly advisanie. v :
Evidurat anesthes:a has Deen renarted to oroing ihe secona stage of labor by removing the
sanunent’s refiex urge to Dear GOWN Of OV INErIBNNg With Mator funclion. Soontaneous vertex
Jetvery occurred more trequently 0 Danents receiving Naropin than in 1nose recetving
Juavacaine. :

Nursing Mothers S

Same focas anestnenic arugs afe excretea’in human aik ang cautidn snouid be exercised when
‘ney are aomimstereq to & nursing woman, The axcrendn of radrvacaiie of s mataotstes In
*man miK has A0T Deen Stuoied. Baseq on fne MUK/DIASMa concentration ratio In rais. te
ssmated daitv 0OSE 10 2 DUD Wil 0¢ ADDUT 6% of the adse'given 10-1he motmer. ASSUMING Nt the
Z/k/0laSma CoNCentration in NUMANS IS of he S3Me Oraer. (N tofal Naronin gose [0 wnich the

2



-10V 15 €X00SE0 OV Dreast leeding IS 1ar Iower [Nan oV €XDOSUrE IR UIETD I Oregnant women at
“arm (see PRECAUTIONS).

Pediatric Use

'lo sDecial STUIES Wers conaucted In Deasatnics. Until further exoenence 15 gainea n cnildren
OURGEr tNan 12 vears, MINSLrALIon oF Naroom i this age group 1S Not fecommendea.

ADVERSE REACTIONS

Aeactions to Naropin are charactenstic of those associated with other amige-type focal
INESTIENCS. A MAIOF Cause of JUVErse reachons 1o this group of 0rygs mav o8 associated wiih
XCESSIVE DIaSIMa levels, wiich May 08 oue (0 OVErgosage. unintantional intravascuiar imection or
$10W metapolic gegradation.

The reported aaverse evants ars denved from controtied clinicai trials in the U.S. ang other
-guntnes. The refersnce grug was usually bupvacame. The studies were conaucted using a
JanelV of OfemesiCanons. sedatives. ans SUrgical procedures of varying length. Most aoverse
2vents repOrieg were mid ano transient, and may retiect the surgical pracequres. pauent
snaractenstcs (Inciuding isaass) and/or medications J0mmisterea.

2f the 3558 patients enroied in the cimical triais. 2404 were expasea 10 Narooin. £ach patient
¥as counted onca far 2ach type of adverse event.

Incidence »5%

Aypotension, fetal bradycardia. nauses. bragycargid. vomng, parestnesia, bau pain

Incidence 1-5%

'ever. feacacne. nain. postoverative Urinary retention. dizziness. orurnius, ngors.

comotications.
anemia. ypertansion. tachycardia, anxety, dliguna. nvpoesmm coest pain, fetal disorders
nciuding tacnycardia ana fetal distress. ano neonatl disoraers InCiuding saundice, tactiypnea,

fever, respiratory Oisorder and vorrizting

Ammumnmmmm thw«mm:ﬁmm
1% or greater. Tables 1a and 1B 20VEfSe events (NuMbEr Afld paitentaoe) in patients
sxposed 10 simuiar goses in double<diind comrolied clinical triais. in the trials. Naropm was

Joministered as an eoidural mmuamu: for surgery, fabor. or cesarean secuon. (n
a0dttion. patants that recevea Naropn for pemphesal nerve DOCK of local infiltratior are nctuded.

“or the inoIcation eoioural anesthesia for surgery. the 1S mOst COMMON Javerse events were
comoarea Detween gifferent concentranions of Naroowt ang dudvacaing. Tabie 2 is bases on cata
‘roMm NAIS 1n the U.S. and other countries waere NAroDIin was 20MINISIeNG 35 an epiourat
IneSIEne 10r surgery.

Table 2. Camamon Events iEpidural Adminisiranon

Adverss Narepn Supivasame i

Resction S myml TSeymL 10 meml SmemL  T.Smewmb |
Totat Nu258 . totad 207  iotaf 267 | lotaiNe236 fotelNe?78 |
N (W N % N (% N (%) N %)

aypotension | 99 (3871 146 (492) 113 (546) | 91 (3BH 83 (51N

auses U (133 68 (229 4t 174, B (20N

sagyearom | 29 (M3 S§(198) 40 (183 | 32 (138 5 {144

back ban 18 {7.0) 3 TN M nes 1 2A @R 23 (132

vomeong 1| (70 B oM | oeo@n 14 g

neagacne 124N W ®n 6 1N 13 158 9 (52

tever 8 @an 5 (n i3 @n 11 @4n

chutis 6 (23 728 5. 29 4 an 1 gn

unnary

retersnon 5 (@m 8§ 2N 10 (48 | 10 2

pamsthesa 5§ 20 10 @36 5 248 7030

pruntus H 4n 3 (14 7 4o

Tobie 1a.

Adverse Evers Reported in 21% of Adull Potients Rsgional Or Locol Anesthasia
{Surgery, Labor, Casarean Sechion. Peripherel % ond Local infilliohon)
Adverss Resction | Narepm tatat X » 742 . Bushmcame totat ¥ = 737

N (%) . N (%)
wpotension ar 319 i 228 130.5)
1usea 32 12.4) . 3B 13.00
Jamstnesia £t 16.9) i 4 5.0)
omang is 8.5) i i3 5.2
: JacK pain -] 4.9) 1 4 16.4)
i sua % 5.3 | 10 15.4)
: Jragyearaia 32 4.3) | | 15.2)
) ~eagache 23 Qan i 28 13.8)
’ ‘tvar b 1340 i 20 an
chuls ‘8 22 " ik ]
2znesY ] 2.4 ! 19 1.4
l s ‘8 122) | B 1.8
unnaly fetemmon Q0 L3 ! 12 1.6
l nyposses:a | 3 in ! 19 4
Adverss Reported in 21% of hh- Jhnu of Mothers Who y
Evenns mnz o . [ 4 Rege
p pbor Shuck )
[y p— T um ! Sopivacaine
\ toted ¥ w337 total M » 317
N 1%) N (%)
‘212 ragvearaid | bt} R 23 6N
~eomalal lAungice ‘\ 2 EEA] ‘'z i ;
~20natd tacnvonea i P20 - 15 ;
‘213t LACHVERArDIA - wn : 19 :
~oonata tever H 3 K] H 5 '
2 aistress | : ! ; 5 1
~20NALA FESOITAION QIStress | H 151 : T3 |
“eonatal vormmng i i1.5) ' : 0.3 l
Incidence <%

The following 4t includes ail adverse ano intercurrent svents wnich were recored in mare.than
3Jne patiant. but occurrea at an overau rate of less than one oercent. ang were considerea
chnically relevant.

Application Sits Reactions - injecton sne pain

Cardiovascuiar System - vasovagal reaction, syncope, postural hypotension. non-specrtic ECG
bnormanties

Femais Aeproductive - p00f progression of labor. utenne atony

Gastrointestinal System - teca inconnence. enesmus

Seneral ang Other Disorders - NypoUenTIra, MAaIse, aStnenia. acciuent ano/ar injury

Heanng dna Vestibutar - tinitus. hearnd aonormaires

Heart Rata ang Rhythm - extrasystoles. non-specitic arrhythmuas. amnal fibriflation

Liver an Biliary System - [aunoice

Watadolic Disorgers - hyporalemm. fypdmagnesemra

Muscutoskeletal Systam - myaigi, cramps

fvovEndosPericaraium - ST segmem changes. myacaraiat infarction

“efvoiys Systen - tremor. HOMErs Syrarome. 0aresis. avskinesia. neurooatny. vertigo, coma.
.onvumon. NypoKinest. fypoloni. stpor

Ssychugme Disaraers - agration. comfusion, somnalence. nervousness. amnesta, haitucinanan.
MonoAa1 iabuity, INSOMNIa. nigntmares :

Sesowatory System - qyshied. DIONCNOSDAsM. cougning

Skin Disorgers - rash. urucana

_rinary Systém (isoraers - uninary NCORTINANCE, UNNary tract (Mecton. mictuntion aisorger
/a5Cutar - 08E0 Ve romOQSIS. DNIEDMS. DuIMAnary emoahsm

S0 - vISIOn aonormaistes
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Using gata from the same studies. the number (%) of patients exoenencing hypotension 1S
dispiayed ty pauent age, arug and concentration mn Table 4. in Table 3. the agverse evems for
Naropmn are oroken down by gender.

‘ Table 3.
Maost Commen Adv-n MW Adiminisiration)
ot N: F!mlll w405, Males
Adverss Reaction Fernnle Mals
N W N (%}
nypotension 220 154.3} 138 389
Jausea 119 (29.4} 23 (6.5)
Jragycaraia 65 16.00 H 15.8)
sommenng E 14.6) 3 23) ;
Jack pain 4 0.1 3 6.5} i
eadacne 3 8.1) 7 4.8) ‘
chulis 18 (4.4) H 14 :
fever 16 (4.0) 3 0.8 ¥
pruntus 16 4.0} 1 0.3 |
pam 12 (3.0) 1 o 1
unnary retention 1 n T 20
duzess. 9 22 $ (11 |
nyposstesa 8 20 2 08 |
oaresmiesia 8 2.0, 0 28 ,’
Eifec of Age on Tobled. .
TotatN: Nmmn-ian nwmw»--m
o ' Nq-n‘i,‘, Supivacaing ‘ j
AGE Smemi . TSmpml  10mpmt CSmemi  T.Smemt
N (%) N (%) N (%) N (%) N (%)
<85 68 (322 99 (432y 87 1515 54 (335} 73 (44.3)°
268 31 689 47 (894} 65 1684 7 «sq.m‘ 16 {696) |
Systemic Reactions

The mast commoniv encounterea acute aaverse exnenences that demana immeadiate
COUNIETMAZSUTES afe feiated 10 the' central nervous SVSIEM ang thé cargiovascular System. These
0Verse expenences are qeneraiv uosc-mm ana-due (o figh PASMA IEve!s wICh May-resuit trom
Qveragsage. rapig 20S0rOBON froMm; the wniécnon: Sie; GimIMISNET. toterance of from unintentionai
Ntravascusar iniecton of the jocat amsmenc SOIULiON; 0 A0IION 10 SYSTEMIC QOSE-retiag LaxICity.
unINtENMONat SUArACANOID INIECTON of aruh aknng e inerdea perormance. of fumbar epidpira:

block or nerve niear, tha verteoral Column (especipily 1. the Neas and Neck region) may. resun
in underventriation or aonéa {“Total or High Soinal’). Also, nypotension gue. 10 10SS ot ‘
tone ana. resDIratory ot uj tue to cepnatad Axtension of the motor leve) of
anesthessa may deeur. This ‘ arrest it Untreated.

10 secandary cargiae
plasma protein binding, Such as Gtidosis. systemic diseases that aiter orotein ummnn or
Campention wath Giner drugs for proten uiqﬁinq S8, may oiminish indrvidal tolerance.

C.nlrdesSyshm

These are cnaractenzea by e ana/or depressian. Restiessness, anaety, diziness. tinnitus.
lurred Vision of remors may occlr, oSSV uromd,z:ﬂpm convyisions. However. excrisment
May be transient or aDSent. with de riestation of an 30Verse: reacuon.

This mav:quickly be-followed by drowsinss men;m INto UNCONSCIOSNESS and RESDMTELOFY TeSTNIRIONY arrest.
QOther centrai nervous system ettects mav De Nausea. vomiting. chiis. ang cmmmm ot the
pupsis.

The incaences of conwtsmnsasomommeusemmwmsmmmvamsmmmmm
aG/MNESITNON ang the total dose agministered. (n a Sirvey o1 StUdieS OF EDiOUTal anesthesia. overt

1oty progressing 10 CONVIISIONS OCCUITEd in apfroximately 0 1 percent of local anestnenc

admwustranons.

Cardiovascular System Reactions

High doses-ar uninientional intravascyiar iniection mav fead to high piasma ieveis and related

depression of the myocargitsm. o cargiac output feait biock. hypotansion. dragveardia.
‘eMMCutar arrmviNMI3s, INCIUCING vemMCuidr tchveardia ana ventnévar fibritiation. ang 0ossioly

cargac arrest. (See WARNINGS. PRECAUTIONS. and OVERDOSAGE sections.)

Allergic Reactions

Allergic type reactions are rare ang mav occur s a resujt of sensivity to the local ansstnetic

{se# WARNINGS). These reactions are cnaractanzeg bv signs such as' Urticara. Druntus. ervinama.

angroneuronic egema (INCiudIng 1arvngear eoema). (achvcardia. Sheezing, nausea. voming.

JIZZINBSS. SYNcoOe. excessive swiéaring. eievaten temoBrature, and 00SSIDIV. anaonylactoin

SYMOIOMATOI00V. |INCILAING Severs:nvpotension), Cross SENSMvity aimong memoers:of the amige-

*VDe 10cal anestnenc grouo Nas beer reported. The USETUINESS UF SCreeniing 107 SENSVILY Aas not

~een gennmverv estaniisneg.

)42_._
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Neurologic Reacrions

~7g mCI08NCA Of 3OVErse NRUTORGIC MEACTONS ASSOCZled with te use 01 10CAl anestnencs mav oé
-esated 16 108 10141 0034 40 CONCENITATION ot GC3! ANBSINETC AQMKNISIEEd and are aso aepenaent
10OR e CArUCUiar arug used. the routs of a0MIMISTATOR and the onyscal status of the patent.
Many ot these oDSErvauons may o related to (oc3l anesthetic techrigues. with or wrtnout a

CanIDUtion Irom the orug

Dunng Wmbar epwural biock. Wmmmotmsummmww
te catheter Of neegie may occur. QUAN a0VBras effects may denédd oaraily on the amoum
of frug aoMmuustered muTthecity and.ine o ana physicai etfécts of a dural puncrure.
rnmonsumnnsmmmm&mmmmwmmum‘mqnormmm
alock), secondary 10 Soundl bIOE. Unriary retenon. ioss ot biadder and bowes control

hypotenston
62} an0 Unnary mconunencel. and los§ of pernea sansznon and sexual function, Signs and
symotoms of su ‘mwmmz-smotmmmsuonsm
22,5 Mg Of Naropin resuitsd in SeNSOrY ieveis 88 fgh as 15 and T4. respectivelv. Sensory anaigesia
started In the sacral dermatomes in 2-3 : ded t0 the T10 lever in 10-13 minutes
ang tasted for approximately 2 hours. Other neurological effects tollowing unintantional
<uDarachinoiG a0mMINIStration guring epediical anestiiasia may include persistent anestnesia.
parestnesia. weaxness. paraiysis of the | sxtremenes and loss of sphncter comtrod, il of which
may Nave Siow. INCOMDIELS OF 1O FECOVONY. SEpUC MEMNGIS. Menmgismus. slowang of
labor, increased incidence 0t forcens delivery. OF Cranial erve DISIS GUS 10 traction on nerves
{rom loss of cereprosoinal fluid have béen repored (see DOSAGE AND ADMINISTRATION
qiscussion of Lumoar Egidural Block). A high Spal is craracienzed by paralysss of the ams. ioss
of CONSCIOUSNESS. feSPIrATOTY Paraiyss and bradycardia.
OVERDOSAGE ‘
Acute emergencies {rom mmmmmmmmnmﬂuﬂn
auring therapeutic mmmmwwmmmmmmn
of focal anesthenc Soiution. (Seq ADVERSE Wonawmumes.mmmumus.)
The practitioner snouid be tamitiar with standard contsmporary taxtbooks that address the
mmmmmmmmmuommmsmmmmmm
of overaasage with Naropsn: trezument shouid be Symptomatic ana supportve. Therapy with
Naropin $noukd be giscontnued.
~he firSt CONSIGEration (S Dreventian. best accomoiisned by incremental injection of Narooim.
~aretut and CONSLANT MONMONNG 0 CArQIVASCUiar AN fespiratory vital Signs ana the panent's state
1 CORSCIOUSNESS aTter eacn locas miecton and gunng conmNUOUS mfusion. At the first
50N Of £Nange, OXygen SNOUIG be aamnescered.
he first S1eD 1N the Management of SySteMmC 10X reactions. as well as undervenniation or aonea
qu# 10 UNITIENUIONa] SUDATACNON Iniecton 0f dfUg SCIUbON. CONSISts of immedate attenuon (o the
oSEDISHMENT and MAINTENANce ot a Datent Jirway ana efiective assisted or controtled venniation
4 100% DXygen Wit & defivery syStBMm Capabie Of DEFMANNG IMME:At? DOSITIVE Arway
pressure by mask. Thisnﬂvwmmmmnmevmnmammm.
If necassary; use Grugs to COAtrol COMVSIONS. Intravenous barbiturates. anticonvuisant agents. or
Tuscie rel@xaNts SNOUI only be 2AMENSHred Dy tose famuiar with ther use. {mmediately ater

the institutian of these ventikatory meRsures. the soeouacy of tha Crcuiabon should be evaiuated.
Supporave of Circuiaiory deMYSSIon May FEQUNe 20MEIStTaton of intravenous fiuids.
and. when 2Dproprata, 2 vasopressor dictated by the clinical situation (such as eonedrine or
eDMEDNANe (O ENNANCE MYOCAUR COMTICENE force).

The mean dosages of ropivacaine gradycing serzures. after intravenaus intusion in 4ags.
nonoreQant and Dregnant sheeo were 4.9, 6.1 and §.9 mg/mg, These ooses were
assocateg with Deak ar1enal totai piasma concsntrations of 11.4, 4.3 and 5.0 ug/mL., respecuvery.
10 1313, the LDse is 9.9 and 12 mgkq by the intravenous route for males and females rESORCIVEY.
I human VOluntasrs given intraverioys Naropui, the mean maximum tolerated tatal ang tree
2rienas plasma concentrations were 4.3 and 0.6 yg/mL respecuvely, at which nme moaerats CNS
SYMPIOMS (MUSCIA IWICHING) were nated,

Clinical Gata from Datients expenencn) lacai anesthetic mduced CoMVuISICns demonstrated raid
Jevelooment of hypoxid. Nypercaroi and acidosIs within a minuie of the onset of convyisSIOns.
“hess GDSEIVanONS SUGQEST that OXyQen CORSLIMONOA NG C2r0ON GI0XKie DFOGUCHION are Greaty
acreasen GUNING (0C3) ANASINENC CONVINSINTS N0 SMONAsZe (¢ imporance of immeaiate-ang
2Hectve VENTIABON WAD EXYgEN WHICH MAY SVOI) CAFCIC arrest.

1 difficuity 1§ encoUNtarey in the maxitendnce of 3 patent airway of If orolonged venniatorv Suoporn
assisted or comrotied) 1S inchcated. SnBOacheal IMUDILION. eMOIOYING Orugs ana tecnnidues
aMIEr 40 the CHICIaN, May b NKHCates AftSE inftial admunistranon of oxygen Dy mask.

The Supme, fosition 15 JANQBTOLS M0 ¢ Womei af {8 decause of 20rta-Caval comoression
oy the gravid uterus. Thermior, during | it af Systenyc toxicily, matefial nyDOTENSIon of fetal
oradycaraia folfowing ragional block: rtijrient shouid be maintamed in the ieft ateral
decubitus oosrion il POSSihie. OF MANUA Aispwo i of the terus oft thie great vesse:s should be
accomolished, Resuscitation of qbstsd ients may take longer than resuscrtation of non-
pregramt canams and

closad-chest caraiaé compression may be mettective. fapid deiivery of te
fefus may IMrove the response 10 resuscriativ efforts. ‘

Tha rapd injection of 4 (arge vokime of ICa anesthetic Soltion should be avoided and fractionat
[ncramemai} doses SHouid alwdys 08 sed. The smailast dase ana concentration fequired to
produce the dssied resuit shauid be st

The gose ot 2Ny local anesthetic aoministared vanes with the anesthetic rocegure. the area (o e
anesthenzed. the vascuianty of the trssues, the number of neurona) segments 1o be Clocked. the
Jepth of anesthes:a and degree of SIS AKEXSUION fEQUITEO. e QUTALON Of anesesd aesed.
/ndividugl folerance. and the physical coridition of the patent. Patients i poor general condion
due to aging Or OtNEr COMOrOMBNG Lactors Such as partial Of comolete neart conaichion dlock.
aVANCED liver diSease Or severs fenal QySIURCION require SDeCial attention aithougn regionai
anesthessa 1§ frequently indicated in these oaments. To.reduce the nsk of cotentalty Senous agverse
'23CDORS. JNEMDTS SNGUIQ Da M08 1 DPOSMEZE 118 DALENT'S CONQIION Defore MAIAF BIOCKS are
performaa. ana the dcsaga snould be gjustid accoraingly. .

Use an ageguata test gose (3-5 mL of a short acting focal anesthetic soiution cantaning
ZDInenANE) QMO 1 IRCUCTCN of complete iock. This test dasa SnouId be repeatad f tha oatent s
Moved In SUCA & tashioN as 10 have disotaced the epidural catheter. Allow nequate time for onset
of anesthesia tollowwng aamimistration ot €ach test dose.

Parantaral drug Oroaucts Souki be NSDECTE0 vISuaily for arculate mamar and discoloration onor
*0. 20MINISIration. whenever saiylion and. container permit. Solutions whicn are d1scolorea or
Afuch CONM Darticuiate matter snodid not be aominsterea. For specinic tecanigues ana
~rocegures. reter 10 Stanoard ConNtEMOORArY 18XIDOOKS.

A\Tllx AIMGUSA. inc.. Yvesiborougn, MA 01581

Dosage Recommendations

! o Lase Jnset Ouramon
mnymiite A e mm nowrs

SURGICAL ANESTHESIA
sy Epidurel 5.0 0.5% 15-30 75-150 15-30 4
Adminiswation 750.75%) 1528 113188 10-20 15
Surgery 108{1.0%) 1$-20 150-200 10-20 LE ]
u*hhd S005%) 0% 100-150 15-25 4
Casaremn Secoon
n—:w 5.010.5%! 5-15 875 10-20 v
To establssth block tor
DOSIDONNIOVS DA remet
Maier Nerve Slack 5.000.5% 1550 175250 15-30 54
{£.9. DrCHSES DIgNLS QIOCK)
Fiald Black 5.0005%) 140 5200 118 P
1€.0.MM0F NOFVE DIDCKS
and inaltration}
LABOR PAIN MANAGEMENT
(retieh Qose 2002%} 10-20 040 1015 5138
Continuows 2002% -4 12:28 wa' 13
fherementat . L0 0.2%) 1018 2020 nat va
INCNONS (OP4OY mh mom
Contewmus 2002% ‘610 12220 v m'
niwsiow® ] moR
Thesndic Epidhrel . 2000% -3 818 ve 3
rmescsivias iy mom
Conmous whusion*
Infilmtion 20 (02%) 1:100 2-200 1-§ rad
{0.. MUNOF ABFVe BIOCK) 5.008% 140 5-200 -5 26

1 = NotApplcaDie

? 2 Mecan gose ol 21 ‘mwmmmwm NRgsion Of Dy NCremental Miecuons (tog-uns)
Qver & metkan desvery ime ot 5.5 hours. }

7 = Cumusauve 0oses uo 1 770 mg of Narooin over 24 hours 101 DOSIODErITVE GAIN MANAgement Kave been wed
10i8rE60 N A0S,

The doses i the table are those considered to b& NECESSAIV to: roduce a successiul block ano

should be regarded as guidelines for use i agults. individual vanations in gnset and guraunon

ocgur. The figures retiact the expected average dose range neeced. For other local anesthetic

techAIQUES STANOArd CurTent 18xIDOOKS Shauid be consulted.

When protonged blocks are used. enther through continuous infusion of through repeated bolus

aomnestration. the nsks of mmampmwmmnormnmmmmw

must be considered. Expenence to ¢ate MACAIES that a cumutative dose of up to 770 mg Naropin

admimistered over 24 hours is weil tolerated in aduits wnen used tor postoperative pain

management.

For traatment of postoperative pain. the following techniaue can o2 recommended: {f regional
anesthesia was nat Usea infraoperauvety, then an epiourat dlock with Naropin s induced via an
¢0I0Urdl Cathetsr. Analgesia IS MANTAINED With an Infusion of Narooim, 2 mg/mi. {0.2%). Clinicas
studies nave demonstrated that mfusion rates of 6-10-mi. (12-20 mg), per nour provias adequate
anaigesia with only stight ana nonprogressive motor biock in cases of moaerate o severe
postoperative pain. If patiemts require aoditionat pamn teiiet. higher infusion rates of up to

14 mL (28 mg) per nour may be useq. With this technique @ significamt requction i he neeg for

opioids was demonsirated. Clinical expenence supports the use of Naroom epidural infusions tor
U0 t0 24 hours.

HOW SUPPUED

Narooin™ Astra E-Z Off* Singte Dose viats:

T3 momt ‘0mt NOC 0186-0867-41
10.0 mgmi. ome NOC 0186-0868-41
Naropn™ Single Dose viais:

20 memL 0mL 186-0858-51
5.0 momt 0mL NDC 0186-0863-61
75 momm 0ml NOG 0186-0867-51
10.0 mgmi 20m NOC 0186-0868-51
Naroom™ Single Ooss Ameutes:

75 momL NG 0186-0867-52
10.0 mgmL %3& NDG D186-0868-52
Narop™ Single Dose intusion Bottles:

20 momi 100 mL HOC 0186-0850-81
20 myml 23.1_ 0136-0859-91
Naropin™ Sterile-Pak® Single Dose Vials:

20 momt 0m Product Cods 0859-59
30 momi 0m Product Coge 0863-69
75 mymi 0ml Product Code 0867-59
100 mymt 0m Prodct Code 0868-59

The solubiity of ropivacame s limted at bH above 6. Thus care must b taken as precwpéation may
occur #f Naropin ts Mo with kN SOLIDONS. ‘

Disinfecting agents CONTaIMING heavy Metals. which cause reiease of respecve 10nS (mercury, 2inc.
copper, e1C.) ShouiG nat be ysea for SKin or MUCOUS Memorane aismfection since they have been
related 10 nCidents Of Sweihing and egema. '

\When cnemical gisinfection of the conaner surtaca is desired. either tsopropyl aicohot (81%) or
sthy) atcanol (70%) is recommended. 1t is recommenaed that chemicat disinfection oe
accomoiished by wiing the amouwe o vial stopper with cOUON OF Gauze tat Nas been
morstened with the recommended 2iConod just pnor 10 use. When a contames 1S requared 10 ave
sterite outside. a Sterile-Pak Should Ge chossn. Glass CONMIIES May; as an anternauve. e
autociavea ance. Stability has peen gemonstratea usmamqmﬂi.o‘ 7 minines at 121°C.
Soluions Snouid be STored at controied foom temperature 20° - 25°C (68° - 77°F) {sea USP).
These DrOGUCES are Intended for SINGHe USE and are free froM Dreservatves. Any soution remaming
froM an ODEned CONTAINEr SNOUID D OISCArOe0 DMOMETY. IN 20GIDOR. CONTNUOUS wtusion potties
SnOUtd NNt 0E 181t N DI3CE tor more than 24 NOUrs.

Cousion: Federal iaw Dronibs Qispensing without Orescnouon.

321683000 5. 9/96
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=] MARCAINE’

Bupivacaine Hydrochloride Injection, USP

MARCAINE®

With Epinephrine 1:200,000 (as bitartrate)
Bupivacaine Hydrochloride and Epinephrine Injection, USP

DESCRIPTION i
Bupivacaine hydrochlaride is 2-Piperidinecarboxamide, 1-butyl-N-12,6-dimethyiphenyli-, manohydrachloride, monahydrate,

a white crystalline powder that is freety soluble in 85 percent ethanol, soluble in water, and slightly sciuble in chlorofarm
or acetone. it has the following structural formula:

CH
(CHalCHy %

[N)— CONH 7 N MG *H,0
CHy

Epinephrine is (-)-3,4-Dihydroxy-a-{{(methylamina)methyl] benzyl atcohot. It has the following structural formuia:
OH

HO —CH,NHCH;,

HO

MARCAINE is available in sterile isatenic solutions with and without epinephrine {as bitartrate} 1:200,000 for injection via
local infiltration, peripheral nerve black, and caudal and lumbar epidural blocks. Solutions of MARCAINE may be
autoclaved if they do not contain epinephrine. Solutions are ciear and coloriess.

Bupivacaine is related chemically and gharmacologicaily to the ami yl Jocal anesthetics. It is a homolegue of
mepivacaine and is chemically reiated to lidocaine. Al three of these anesthetics contain an amide linkage between the
aromatic nucieus and the amino, or piperidine group. They differ in this respect from the procaine-type local anesthetics,
which have an ester linkage.

MARCAINE —Sterile isotonic solutions containing sodium chioride. In muitiple-dose vials, each mL also contains 1 mg
methylparaben as antiseptic preservative. Tha pH of these solutions is adjusted to between 4 and 6.5 with sodium hydroxide
or hydrochloric acid.

MARCAINE with epinephring 1:200,000 {as bitartrate}—Sterile isotonic solutions containing sodium chloride, Each mL
contains bupivataing hydrachloride ‘and 0.0091 mg epinephrine bitartrate, with 05 mg sodium metabisulfite, 0.001 mt
monathioglycerol, and 2 mg ascorbic acid as antioxidants, 0.0017 mL 60% sodium factate buffer, and 0.1 mg edetate caicium
disodium as stabilizer. In multiple-dose vials, each mL also contains 1 mg methyiparaben as antiseptic preservative. The pH of
thasa salutions is adjusted to between 3.4 and 4.5 with sodium hydroxide or hydrachloric acid. The specific gravity of MARCAINE
0.5% with epinephrine 1:200,000 {as bitartrate) at 25° C is 1.008 and at 37° Cis 1.008.

CLINICAL PHARMACOLOGY

Local anesthetics black the generation and the conductian of nerve impulses, presumably by increasing the threshold for
electrical excitation in the nerve, by slowing the grapagation of the nerve impulse, and by reducing the rate of rise of the
action potential. In general, the progression of anesthesia is refated to the diameter, myelination, and:conduction veiocity
of affected nerve fibers. Clinically, the order of loss of nerve function is as follows: {1} pain, (2} temperature, (3) touch,
(4} proprioception, and (5) skeletal muscie tona.

Systemic absorption of local anesthetics produces effects on the cardiovascuiar and central nervous systems (CNS). At
blood concentrations achieved with normal therapeutic doses, changes in cardiac conduction, excrability, refractoriness,
contractiity, and peripheral vascular resistance are minimal. However, toxic bload concentrations depress cardiac conduction
and excitability, which may lead to atrioventricular block, ventricuiar arrhythmias, and cardiac arrest, sometimes resuiting in
fatalities. in addition, myocardial contractiity is depressed and peripheral vasodilation occurs, leading t0 decreased cardiac
output and arterial blood pressure. Recent clinical reports and animal research suggest that these cardiovascular changes are
more jikely to occur after unintended intravascular injection of bupivacaine. Therefore, incremental dosing is necessary.

Following systemic absorption, iacal anesthetics can praduce central nervous: system stimulation, depression, or both.
Apparent tentral stimulation is manifested as restiessness, tremors and shivering progressing to convuisions, followed by
depression and coma progressing ultimately to respiratory arrest. However, the locai anesthetics have a primary depressant
effact on the medulla and on higher centers. The depressed stage may occur without 2 prior excited state.

Pharmacokinetics: The rate of systemic absorption of, local anesthetics is dependent:upon the total dose and
concentration of drug administered, the route of administration, the vascularity of the administration site, and the presence
or absenca af epinephrine in the anesthetic solution. A dilute concentration of epinephrine (1:200,000 ar 5 mca/mt) usually
reduces the rate of absorption and peak plasma concentration of MARCAINE, permitting the use of moderately iarger total
doses and sometimes prolonging the duration of action. :

The onset of action with MARCAINE is rapid and anesthesiaiis long iasting. The duration of anesthesia is significantly longer
with MARCAINE than with any other commonly used local anesthetic. it has aiso been noted that there is &:period of anaigesia
that persists after the return of sensation, during which time the need for strong analgesics is reduced.

The onset of action following dentat injections is usually 2 to 10 minutes and anesthesia may last two or three times
longer than lidocaine and mepivacaine for dental use, in many patients up to 7 hours. The duration of anesthetic effect is
profonged by the addition of epinephrine 1:200,000. )

Local anesthetics are bound to plasma proteins in varying degrees. Generally, the lower the plasma concentration of
drug the higher the percentage of drug bound to plasma proteins.

Lacal anesthetics appear to cross the placenta by passive diffusion, The rate and degree of diffusion is governed by (1) the
degree of plasma protein binding, (2} the degreeof ionization, and (3) the degree of lipid solubility. Fetal/ maternat ratios of locat
anasthetics appear to be inversely related to the degree of plasma protein binding, because only the free, unbaund drug is
availabia for placental transfer. MARCAINE with a high protein binding capacity (95%} has a iow fetal/maternai ratio (0.2 0 0.4).
The extent of placental transfer is alse determined by the degree of ionization and lipid solubility of the drug. Lipid seiuble,
nanipnized drugs readily enter the fetal bload from the maternai circulation, v

Depending upon the route of administration, jocal anesthetics are distributed to some extent to all, body tissues, with
high concentrations found in highly perfused organs such as the liver, lungs, heart, and brain.

Pharmacokinetic studies on the plasma pratile of MARCAINE after direct intravenous injection suggest a three-
compartment open modei. The first comparment is represented by the rapid intravascular distribution of the drug. The
secarid compartment represents the equiljbration of the drug throughout the highly perfused organs such as the brain,
myocardium, lungs, kidneys, and liver. The third compartment represents an quilibration of the drug with poorly perfused
tissues, such as muscie and fat. The eiimination of drug fram tissue gistribution depends largely upen the ability of binding
sites in the circuiation to carry it to the liver where it is metabolized.

After injection of MARCAINE far caudal. epidurai, or peripherai nerve block in man, peak leveis of bupivacaine in the
blood are reached in 30 to 45 minutes, followed by a gectine to insigndicant fevels during the next three to six hours.
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Various pharmacokinetic parameters of the focal anesthetics can be significantiy aitered by the:presence of hepatic or
renal disaase, additian of epinephrine, factars affecting urinary pH, rena blood fiow, the route of drug administration, and
the age of the patient. The haif-life of MARCAINE in aduits is 2.7 hours and in neonates 8.1 hours.

Amide-type local anesthetics such as MARCAINE are imetabolized primarily in the fiver via conjugation with glucuranic
acid. Patients with hepatic disease, especially those with severa hepatic disease, may be more susceptible to the potenuat
taxicities of the amide-type locat anesthetics. Pipecaloxylidine is the major metaboiite of MARCAINE,

The kidney is the main excretory organ for most locai angsthetics and their metabolites: Urinary excretion is affected
by urinary perfusion and factors affecting urinary pH. Only 6% of bupivacaine is excreted unchanged in the urine,

When administered in recommended doses and concentrations, MARCAINE does not ordinarily produce irritation or
tissus damage and daes not cause methemoglobinemia,

INDICATIONS AND USAGE
MARCAINE is indicated for the production of locai or regional anesthesia or analgesia for surgery, dental and oral surgery

procedures, diagnostic and therapeutic procedures, and for obstetrical procedures. Only the 0.25% and 0.5%
concentrations are indicated for obstetrical anesthesia. {See WARNINGS.)

Experience with nonobstetrical surgicai pracedures in pregnant patients is not sufficient to recommend use of 0.75%
cancentration of MARCAINE in these patients.

MARCAINE is not recommended for intravenous regianai anesthesia (Bier Block). See WARNINGS.

The routes of administration and indicated MARCAINE cnn;oentratiuns are:
25

« focal infiltration 0.

« peripheral nerve biock 0.25% and 0.5%

« ratrobulbar block 0.75%

« sympathetic block 0.25%

» {umbar epidural 0.25%, 0.5%, and 0.75% (0.75% not for obistetrical anesthesia)
« caudal 0.25% and 0.5%

« epidural test dose 0.5% with epinephrine 1:200,000

« dental blocks 0.5% with epinephrine 1:200,000

k
{See DOSAGE AND ADMINISTRATION for additional information.)
Standard textbooks should be consuited to determine the accepted procedures and technigues for the administration

of MARCAINE.

CONTRAINDICATIONS
MARCAINE is contraindicsted in obstetrical paracervical block anesthesia. Its use in this technique has resulted in fetal

bradycardia and death.
MARCAINE is contraindicated in patients with a known hypersensitivity to it ar to any local anesthetic agent of the
amide-type or to other components of MARCAINE solutions.

WARNINGS

THE 0.75% CONCENTRATION OF MARCAINE IS NOT RECOMMENDED FOR OBSTETRICAL ANESTHESIA,

THERE HAVE BEEN REPORTS OF CARDIAC ARREST WITH DIFFICULT AESUSCITATION OR DEATH DURING USE OF
MARCAINE FOR EPIDURAL ANESTHESIA IN OBSTETRICAL PATIENTS. IN MOST CASES, THIS HAS FOLLOWED USE OF
THE 0.75% CONCENTRATION. RESUSCITATION HAS BEEN DIFFICULT OR IMPOSSIBLE DESPITE APPARENTLY
ADEQUATE PREPARATION AND APPROPRIATE MANAGEMENT. CARDIAC ARREST HAS OCCURRED AFTER
CONVULSIONS RESULTING FROM SYSTEMIC TOXICITY, PRESUMABLY FOLLOWING UNINTENTIONAL
(NTRAVASCULAR INJECTION. THE 0.75% CONCENTRATION SHOULD BE RESERVED FOR SURGICAL PROCEDURES
WHERE A HIGH DEGREE OF MUSCLE RELAXATION AND PROLONGED EFFECT ARE NECESSARY.

LOCAL ANESTHETICS SHOULD ONLY BE EMPLOYED BY CLINICIANS WHO ARE WELL VERSED IN DIAGNOSIS AND
MANAGEMENT OF DOSE-RELATED TOXICITY AND OTHER ACUTE EMERGENCIES WHICH MIGHT ARISE FROM THE BLOCK
T0 BE EMPLOYED, AND THEN ONLY ‘AFTER INSURING THE /MMEDIATE AVAILABILITY OF OXYGEN, OTHER
RESUSCITATIVE DRUGS, CARDIOPULMONARY RESUSCITATIVE EQUIPMENT, AND THE PERSONNEL RESOURCES NEEDED
FOR PROPER MANAGEMENT OF TOXIC REACTIONS AND RELATED EMERGENCIES. {See also ADVERSE REACTIONS,
PRECAUTIONS, and OVERDOSAGE.) DELAY IN PROPER MANAGEMENT OF DOSE-RELATED TOXICITY, UNDERVENTILATION
FROM ANY CAUSE, AND/OR ALTERED SENSITIVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS, CARDIAC ARREST
AND, POSSIBLY, DEATH.

Local anesthetic solutions containing antimicrobial preservatives, i.e., those-supplied in multiple-dose vials, should not
be used for epidural or caudal anesthesia because safety has not been established with regard to intrathecal injection,
either intentionaly or unintentionally, of such preservatives.

. It is essential that aspiration for biood or cerebrospinal fiuid (where applicable) be done prior to injecting any locai
anesthetic, both the original dose and all subsequent doses, to avoid intravascular or subarachnoid injection. However, a

negative aspiration does not ensure against an intravascular or subarachnoid injection.

MARCAINE with epinephrine 1:200,000 or other vasopressors should not he used concomitantly with ergot-type
oxytocic drugs, becauss a severe persistent hypertension may occur. Likewise, solutions of MARCAINE containing a
vasoconstrictor, such as epinephrine, shouid be used with extreme caution in patients receiving monoamineoxidase
inhibitors: (MADI) or antidepressants of the triptyline or imipramine types, because severe orolonged hypertension may
resuit.

Until further experience is gained in pediatric patients younger than 12 years, administration of MARCAINE in this age
group is nat recommended.

Mixing or the prior o intercurrent use of any ather local anesthetic with MARCAINE cannot be recommended because
of insufficient data on the clinical use of such mixtures.

There have bean reports of cardiac arrest and death during the use of MARCAINE for intravenous regional anesthesia
{Bier Black). Information on safe dosages and technigues of administration of MARCAINE in this procedure is lacking.
Therefore. MARCAINE is not recommended for use in thig technique.

MARCAINE with epinephrine1:200,000 contains sodium metabisuifite, a sulfite-that may cause aliergic-type reactions
inciuding anaphylactic: symptoms and-life-threatening or I¢ss severe asthmatic episodes in certain susceptible peopie. The
overall prevalence of sulfite sensitivity in'the general popuiation is unknown and probably low. Sulfite sensitivity is seen
more frequently in asthmatic thanin nonasthmatic people. Singie-dose ampuls and single-dose viais of MARCAINE without

spinephrine do not contain sodium metabisulfite.

PRECAUTIONS :

General: The safety and effectiveness of locai anesthetics depend on proper dosage, correct technique, adequate precautions,
and readiness for emergencies, Resuscitative equipment, axygen, and other resuscitative drugs should be avaiable for
immadiate use. (See WARNINGS, ADVERSE REACTIONS, and OVERDOSAGE.) During major regional nerve blocks, the patient
should have IV fluids running via an indweiling catheter to assure a functioning intravenous pathway. The lowest dosage of local
apesthetic that resuits in effective anesthesia shouid be usef to avoid high plasma leveis and serious adverse effects. The rapid
injection of a. large volume of local anesthetic solution shouid be avoided and fractional {incrementai) doses should be used
when feasibie.

Epidural Anésthesia: During epidural administration of MARCAINE, 0.5% and 0.75% solutions shouid be administered in
incremantal doses of 3 mt ta 5 mL with sufficient time between doses to detect toxic manifestatians of unintentionai
irtravascdlar or intrathecal injection. {njections should be made slowly, with frequent dspirations before and during the
injection 'to avoid intravascuiar injection, Syringe aspirations shouid also be performed beford and during each
supplemental injectian in continuous (intermittent} catheter techniques. An intravascular injection is stilf possibie even if
aspitations for blood are negatve. '

" During the administration of epidural anesthesia, it is recommended that a test dose be administered initiaily and the
offects monitored before the full dose is given, When using a “continuous” catheter technique, test doses shouid be given
prior 1o both the ariginal and ail reinforcing doses. becatse plastic tuting n the epraural space can migrate into a uicod

: S
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vassel or through the dura. When clinical conditions permit, the test dose should contain apinephrine {10 mcg to 15 meg
has been suggested) to serve as a warning of unintended intravascular injection. |f injected into a blood vessel, this amount
of epingphrine is likely to produce 3 transient “epinephrine response” within 45 seconds, consisting of an increase in heart
rate and/or systolic blood pressure, circumoral patior, paipitations, and nervousness in the unsedated patient. The sedated
patient may exhibit onty 2 pulse rate increase of 20 or more beats per minute for 15 or more secands. Therefore, following
the test dose, the heart rata should be monitored for a heart rate ncrease. Patients on beta-biockers may not manifest
changes in heart rate, but bload pressure monitoring can detect a transient rise in systalic blood pressure. The test dose
should also contain 10 mg to 15 mg of MARCAINE or an equivalent amount of another local anesthetic to detect an
unintended intrathecal administration. This will be evidenced within a few minutes by signs of spinal block {e.g., decreased
sensation of the buttocks, paresis of the legs, or, in the sadated patient, absent knee jerk). The Test Dose formulation of
MARCAINE contains 15 mg of bupivacaine and 15 mcg of epinephrine in a volume of 3 mL. An intravascuiar or
subarachnoid injection is still possible even if resuits of the test dase are negative. The test dase itself may produce a
systemic toxic reaction, high spinal or epinephrine-induced cardiovascular effects.

Injection of repeated dases of local anesthetics may cause significant increases in piasma levels with each repeated
dose due ta slow accumutation of the drug or its matabolites, o to siow metabaiic degradation. Tolerance to elevated blood
levels varies with the status of the patient. Debilitated, elderly patients and acutely ill patients shouid be given reduced

doses commensurate with their age and physical status. Local anesthetics should also be used with caution in patients
with hypatension or heartblock.

Careful and constant monitoring of cardiovascular and respiratory (adequacy of ventilation) vital signs and the patient's
state of consciousness should be performed after each local anesthetic injection. It should be kept in mind at such times
that restiessness, anxiety, incohsrent speech, lightheadedness, numbness and tingling of the mouth and lips, metallic
taste, tinnitus, dizziness, blurred vision, tremors, ‘twitching, depression, or drawsiness may be eary warning signs of
central nervous system toxicity.

Ldcal anesthetic solutions containing a vasoconstrictor shouid be used cautiously and in carsfully restricted quantities in
areas of the body supplied by ena arteries or having atherwise compromised blood-supply such as digits, nose, externai

ear, or penis. Patients with hypertensive vascular disease may exhibit exaggerated vasaconstrictor response. Ischemic
injury of necrosis may resuit

Because amide-local anesthetics such as MARCAINE are metabolized by the liver, these drugs, especially repeat
doses, should be used cautiously in patients with hepatic disease. Patients with severe hepatic disease, because of their
inability to metabolize local anesthetics normally, are at a greater risk of deveioping toxic plasma concentrations. Local
anesthetics should also be used with caution in patients with impaired cardiovascular function because they may be less
able to compensate for functionai changes associated with the prolongation of AV conduction produced by these drugs.

Seriqus dose-related cardiac arrhythmias may occur if preparations containing a vaseconstrictor such as epinephrine
are employed in patients during or following the administration of patent inhalation anesthetics. In deciding whether to use
these products cancurrently in the same patient, the comhined action of both agents upon the myocardium, the
concentration and volume of vasoconstrictor used, and the time since injection, when applicable, should be taken into
account.

Many drugs used during the conduct of anesthesia are considered potential triggering agents for famiiial maiignant
hyperthermia. Because it is nat known whether amide-type iacal anesthetics may trigger this reaction and because the
nead for supplementai general anesthesia cannat be predicted in advance, it is suggested that a standard protacol for
management shouid be available. Early unexplained signs of tachycardia, tachypnea, labile biood pressure, and metabolic
agidosis may precede temperature slevation. Successful outcome is dependent on early diagnosis, prompt discontinuance

. of the suspect triggering agenifs) and prompt institution of traatment, including oxygen therapy, indicated supportive

measures and dantrolene. (Consuit dantrolene sodium intravenous package insert before using.)

Use in Head and Neck Area: Small doses of local anesthetics injected into the head and neck area, including retrobuibar,
dental, and stellate ganglion.blocks, may produce adverse reactions similar to systemic toxicity seen with unintentional
intravescular injections of larger doses. The injection procedures require the utmost care. Confusion, convulsions,
raspiratory depression, and/ar respiratory arrest, and cardiovascular stimutation or depression have been reported. These
reactions may be due to intra-arteriai injection of the local anesthetic with retrograde.flow to the cerebral circulation, They
may alsa be due to puncture of the dural sheath of the optic nerve during retrobulbar biock with diffusion of any local
anesthetic along the subdural spacs to the midbrain. Patients receiving these blocks shouid have their circulation and
respiration monitored and be constantly abserved. Resuscitative equipment and personnel for treating adverse freactions
should be immediately available. Dosage recommendations should not be exceeded. (See DOSAGE AND
ADMINISTRATION.}

Use in Ophthalmic Surgery: Clinicians who perform retrobulbar tlacks shouid be aware that there have been reports of
respiratary arrest following local anesthetic injection. Prior ta retrabuibar tlock, as with all other regional procedures, the
immediate availability of equipment, drugs, and:personnel to manage respiratory afrest ar depression, convulsions, and
cardiac simulation or depression should be assured (see also WARNINGS and Use In Head and Neck Area, above). As
with other anesthetic procedurgs, patiants should be constantly monitored fallowing ophthaimic blocks for signs of these
adverse reactions, which may accur fallowing relatively low total doses.

A concentration of 0.75% bupivacaine is indicated for retrobulbar biock; however, this concentration is not indicated for
anB‘omer peripherai nerve block, inciiding the facial nerve, and not indicated for local infiltration, including the conjunctiva isee
INDICATIONS and PRECAUTIONS, Ganeral). Mixing MARCAINE with other iocai anesthetics isnot recommended because
of insufficient data on the clinical use of such mixtures.

When MARCAINE 0.75% is used fo‘r‘retrnbulbar block, complete corneal anesthesia usually precedes onsat of clinicaliy
acgeptable external ocular muscle akinesia. Therefore, presence of akinesia rather than anesthesia - aione - shouid
determine readiness of the patient for surgery. B

Use in Dentistry: Bacause of the long duration of anesthesia, when MARCAINE 0.5% with epingphrine is used for dental
injections, patients should be cautignied about the possibility of inadvertent trauma to tongus, lips, and buccal mucosa and
advised not to chew solid foods or test the anesthetized area by biting or probing.

Information for Patients: When appropriate, patients should be informed in advance that they may experience temporary
loss of sensation and motor activity, usually in the lower half of the body, following proper administration of caudal or
epidural anesthesia. Also, when appropriate, the physician shouid discuss other information including adverse.reactions
in the package insert of MARCAINE. .

Patients raceiving dental injections of MARCAINE should be cautioned not to chew soiid foods or test the anesthetized
area by biting or probing until anesthesia has worn off (up to 7 hours). '

Clinically Significant Drug listeractions: The administration of locai anesthetic. solutions. containing epinephrine or
norepinephrine to patiems receiving monoamine oxidase inhibitors or wicyclic atitidepressants may produce severe,
prolonged hypertension. Concurrent use of these agents should generally be avoided. In situations when concurrent
therapy is necessary, careful patient monitoring is essential.

Concurrent administration. of vasopressor drugs and of ergot-type axytocic drugs may cause severe, persistent
hypertension or cerebrovascular accidents.

Phencthiazines and butyrophenones may reduce or reverse the pressor effect of epinephrine.

Carcinogenesis, Mutagenesis, Impairment of Fertility; Long-term studies in animals of mast local anesthetics including

bupivacaine to evaluate the carcinogenic patential have not been conducted. Mutagenic potential or the effect an fertility

:nhast l"to't been ?elt_?lrnn;med. Thet is no evidence from human data that MARCAINE may be carcinogenic or mutagenic or
at it impairs fertility.

Pregnancy Category €: Decreased pup survival in rats and an embryocidal effect in rabbits have been observed when

bupivacaine hydrochiaride waﬁ administered to these species in doses comparable to nine and five times respectively the
maximum recommended daily human dose {400 mg). There are no adequate and well-controlled studies in pragnant women of

the effect of bupivacaine on the deveioping fetys. Bupivacaine hvdrochloride should: e used during pregnancy aniy if the

potential benefit justifies the potential nsk to the fetus. This does not exciude the use of MARCAINE at term for abstetncai

anesthesia or anaigesia. (See Labar and Defivery.}
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Labor and Delivery: SEE BOXED WARNING REGARDING OBSTETRICAL USE OF 0.75% MARCAINE.
MAHRCAINE is contraindicated for abstetrical paracervical block anesthesia. '

Local anasthetics rapidly cross the placenta, and when used for epidurai, caudal, or pudendal block anesthesia, can
cause varying degrees of maternai, fatal, and neonatal toxicity. (See Pharmacokinetics in CLINICAL PHARMACOLOGY.) The
incidence and degree of toxicity depend upon the procedtre perfarmed, the type, Bnd amount of drug used, and the technique
of drug administration. Adverse reactions in the parturient, fetus, and neonats involve aiterations of the central nervous system,
peripharal vascuiar tone, and cardiac function.

Maternai hypotension has resulted from regional anesthesia. Lacal anesthetics produce vasodilation by biacking
sympathetic nerves. Elevating the patient’s lags and positioning her on her ieft side will help prevent decreases in blood
prassure. The fatal heart rate also should be monitored continuously and electranic fetal monitoring is highly advisable.

Epidural, caudal, or pudendal anesthesia may aiter the forces of parturition through changes in uterine contractility or
maternal expulsiva efforts. Epidural anesthesia has been reported to prolong the second stage of {abor by removing the
parturient’s refiex urge to bear down or by intarfering with motor funetion. The use of obstetrical anesthesia may increase
the need for forceps assistance.

The ise of same iocat anesthetic drug products during iabor and delivery may be followed by diminished muscle strength
and tone for the first day or two of fife. This has not been reported with bupivacaine.

It i extremely important to avoid aortocaval compression by the gravid uterus during administration of regional block
to parturisnts. To do this, the patient must be maintained in the left lateral decubitus pasition or a blanket roll or sandbag
may be placed beneath the right hip and gravid uterus displaced to the left.

Nursing Mothers: it is not known whether lacal anesthetic drugs are axcreted in human milk. Because many drugs are
excretad in human mitk, caution shoutd be exercised when local anesthetics are administered to a nursing woman.

Pediatric Use: Until further experience is gained in pediatric patients younger than 12 years, administration of MARCAINE
in this age group is not recommended. Cantinuous infusions of bupivacaine in pediatric patients have been reported to
result in high systemic levels of bupivacaine and seizures; high plasma levels may also be associated with cardiovascular
abnaormalities. (see WARNINGS, PRECAUTIONS, and OVERDOSAGE.)

ADVERSE REACTIONS

Reactions to MARCAINE are characteristic of those associated with other amide-type local anesthatics. A major cause of
adverss reactions to this group of drugs is excessive plasma fevels, which may be due to overdosags, unintentional
intravascular injection, or slow metabolic degradation.

The most commanly encountered acute adverse expariences which demand immediate counter-measires are related
ta the cenitral nervous system and the cardiovascular system. These adverse experiences are generally dose reiated and
due to high piasma leveis which may result from overdosage, rapid absorption from the injection site, diminished tolerance,
or from unintentional intravascular injection of the local anesthetic sclution. in addition to systemic dose-related toxicity,
unintentional subarachnoid injection of drug during the intended performance of caudal or lumbar epidurai block or nerve
hlacks near the vertebral column: (especiaily in the head and neck region} may result in underventilation or apnea {“Total
or High Spinai™). Alse, hypotension due to loss of sympathetic tone and respiratory paralysis or underventilation due to
cephalad extension of the motar levei of anesthesia may occur. This may lead to secondary cardiac arrest if untreated.
Factors influencing plasma pratein hinding, such as acidosis, systemic diseases. which alter protein production, or
competition of ather drugs far protein binding sites, may diminish individual toferance.

Central Nervous System Reactions: These are characterized by excitation and/or depression. Restlessness, anxiety,
dizziness, tinnitus, blurred vision, or tremors may occur, possibly proceeding to convuisions. However, excitement may be
transient ar absent, with depression being the first manifestation of an adverse reactian. This may quickly be followed by
drowsiness merging into unconsciousness and respiratory arrest. Other central nervous system effects may be nausea,
vomiting, chills, and constriction.of the pugils.

The incidence of canvulsions associated with the use of local anesthetics varies with the procedure used and the total
dose administered. In a survey of studies of epidural anesthesia, overt toxicity progressing to convulsions occurred in
approximately 0.1% of local anesthetic administrations.

Cardiovascular System Reactions: High doses or unintentional intravascular injection may lead t0 high pfasma levels and
related depression of the myocardium, decreased cardidc output, heartblock, hypotension, bradycardia, ventricular
arrhythmias, including veniricular tachycardia and ventricular fibrillation, and cardiac arrest. {See WARNINGS,
PRECAUTIONS, and OVERDOSAGE sections.) :

Allergic: Allergic-type reactions are rare and may occur as a result of sensitivity to the local anesthetic or to other
formulation ingredients, such as the antimicrobiai preservative methylparaben contained in myitiple-dose vials or sulfites
in epinephrine-containing solutions. These reactions afe characterized by signs such as urticaria, pruritus, erythema,
angioneurotic edema {including laryngeal edema}, tachycardia, sneezing, nausea, vamiting, dizziness, syncope, excessive
sweating, elevated temperature, and possibly, anaphylactoid-iike symptomatolagy {including severe hypotension). Crass
sensitivity among members of the amide-type local anesthetic group hias been reported. The usefulness of screening for
sensitivity has not been definitely established.

Neurologic: The incidences of adverse neurologic reactions associated with the use of locai anesthetics.may be reiated
to the tatal dose of local anesthetic administered and are aiso dependent. upofi the panticular drug used, the route of
administration, and the physicai status of the patient. Many of these effects may be related to local anesthetic techniques,
with or without a contribution from the drug. .

In the practice of caudal or lumbar epidurat block, occasional unintentional penetration of the subarachnoid space by
the catheter or needle may occur. Subsequent adverse bffects may depend partiaily on 'the amount of 'dfug administered
intrathecally and the physiological and physical effects of a dural puncture: A high spinal is characterized by paralysis of
the legs, loss of consciousness, respiratory paralysis, and bradycardia. .

Naurologic effects following epidural or caudal anesthesia may include spinal block of varying magnitude (including high or
total spinal block); hypoterision secondary to spinal block; urinafy retention; fecal and urinary incontinence; ioss of perineat
sansation and sexul function; persistént anesthesia, paresthesia, weakness, paralysis of the lower extremities and loss of
sphincter control all of which may have siow, incomplete, or no recavery, headache; backache; septic meningitis;
meningismus; slowing of labor; increased incidence of forceps delivery; and craniéi nerve paisies due to traction on nerves
from loss of cerebrospinal fluid. Co !

Naurologic effects following other procedures or routes of administration may include persistent anesthesia,
paresthesia, weakness, paralysis, ail of which may have siow, incomplete, or ne recovery. n

OVERDOSAGE
Acute emergencies from local anasthetics are generally related to high plasma leveis encountered during therapeutic use
of local anesthetics or to unintended sibarachnoid injection of locat anesthetic soiution. (See ADVERSE REACTIONS,

WARNINGS, and PRECAUTIONS.)

Management of Local Anesthetic Emergencies: The first consideration is prevention, best accompiished by careful and
constant monitoring of cardiavascular and respiratary vital signs and the patient's state of consciousness after ‘gach local
anesthetic injection. At the first sign of change, oxygen should be administered. R .

The first stap in the managemant of systemic toxic reactions, as well as underventilation or apriea dira to uhintentional
subarachnoid injection of drug solution, cansists of immediate attention to the establishment and mairiterrance of a patent
airway and effectiva assisted or controlied ventilation with 100% oxygen with ¢ delivery system capable of permitting
immediata positive airway pressure by mask. This may prevent convuisions if they have not iready.accurred.

If necessary, use drugs to control the canvulsions. A 50 mg to 100 mg bolus IV injection of succinylchaline will paralyze
the patient without depressing the central nervous or cardiovascular systems and facilitate ventilation. A balus IV dose of
i i i ifation junteract ci fiervous system
stimulatian, but these drugs aiso depress central nervous system, respiratory, ‘anid cardiag¢ functioi, 'edd to postictal
depression and may resuit in apnea. intravenous barbiturates. anticonvuisant agents, ar miuscie relaxants stiotid only be
administerad by those familiar with their use. Immediatdly after thie institution of thiese vantilatory measures, the agequacy
of the circulation should be evaluated. Supportive tréatment of circuiatory depressioh may require agministration of
intravenaus fluids, and when appropniate, a vasopressor dictated by the citmical situation (such' as ephedrine or

ol
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Table 1. Recommended Concentrations and Doses of MARCAINE

Type of Each Dose Motar
Block Conc. 1mL) (mg) Block !
Locai 0.26% ¢ up to up 10 —_

infittration max, max.

Epidural 0.75% 24 10-20 75-150 compiete

0.5% ¢ 10-20 50-100 maderate
to complete
0.25% 4 10-20 25-50 partiai
ta moderate
Caudal 0.5% ¢ 15-30 75-150 moderate
ta complete
0.25% 4 15-30 31.5-75 moderate
Peripheral 0.5% 4 5to 5 to moderate
nerves max. max. to complete
0.25% 4 5to 12510 moderate
max. max. to complete
Retrobutbar 3 0.75% 4 2-4 15-30 complete
Sympathetic 0.25% 20-50 50-125 —
Dental 3 0.5% 1.8-36 9-18 —
wiepi per site per site
Epidural 3 0.5% 2-3 10-15 —
Test Dose wiepi {10-15 micrograms
epinephrine}

1With continuous (intermittent) technigues, repeat doses increase the degree of mator block. The first repeat dose of 0.5%
may produce complete motor black. Intercostal nerve block with 0.25% may also-praduce compiete motor biock for intra-
abdominal surgery.

3For single-dose use, not for intermittent epidural technique. Not for obstetrical anesthesia.

15ee PRECAUTIONS.

1Solutions with or without epinephrine.

HOW SUPPLIED
Thesse solutions are not for spinal anesthesia.

Store at controlied room tempardture, batween 15° C and 30° C (59° F and 86° fl.

MARCAINE —Solutions of MARCAINE that do not contain epinephring may be autociaved. Autaclave at 15-pound
pressure, 121° C {250° ) for 15 minutes.
0.25%-—Contains 2.5 mg bupivacaine hydrochloride per mb.
List 1559 Single-dose ampuis of 50 mL, box of 5
List 1559 Single-dase vials of 10 mL, box of 10
List 1559 Single-dose vials of 30 mL, box of 10
List 1587 Muttiple-dose vials of 50 mL. box of 1
0.5%—Contains 5 mg bupivacaine hydrochioride per mt.
List 1560 Single-dose ampuls of 30 mL, box of 5
List 1560 Single-dose vials of 10 mL, box of 10
List 1560 Single-dose vials of 30 ml, box of 10
List 1610 Multiple-dosa vials of 50 mL, box of 1
0.75%—Contains 7.5 mg bupivacaine hydrochloride per mL
List 1582 Single-dose ampuls of 30 mL, box of §
List 1582 Single-dase vials of 10 mL, hox of 10
List 1582 Singie-dase wials of 30 mL, box of 10
MARCAINE with: epinephrine: 1:200,000 (as bitartratel—Solutions of MARCAINE that contain epinephrine should not be

. A " .
e the solution if its calor is pinkish or darker than slightly yeliow

1
0.25%— with epinephrine 1:200,000
Contains 2.5 mg bupivacaine hydrochloride per mL

List 1746 Single-dose ampuis of 50 mL, box of 5
List 1746 Singie-dose viais of 10 mL, bax of 10
List 1746 Singie-dose vials of 30 mL, hox of 10
List 1752 Muitipie-dose vials of 50 mL, box af 1

0.5%-— with epinephrine 1:200,000

Cantains 5 mg bupivacaine hydrochloride per mL.
List 1749 Single-dose ampuis of 3 mL, box of 10
List 1749 Singie-dose ampuis of 30 mL, box of 5

List 1748 Single-dose viels of 10 mL, bax of 10
List 1749 Single-dose vials of 30 mL, box of 10
List 1755 Multiple-dose viais of 50 mL, box of 1

0.75%— with epinephirine 1:200,000
Cantains 7.5 mg bugivacaine hydrochioride per mt.
List 1750 Single-dose ampuis of 30 mi, box of 5

R oniy
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epinephrine to enhance myocardial contractile forcel.

Endotracheal intubation, empioying drugs and technioues familiar to the clinician, may be indicated after initial
administration of oxygen by mask if difficuity is encountered in the maintenance of a patent airway, or if prolonged
ventilatory support (assisted ar contralled) is indicated.

Recent clinical data from patients experiencing local anesthetic-induced convuisions demonstrated rapid development
of hypoxia, hypercarbia, and acidasis with bupivacaine within a minute of the onset of convuisions. These observations
suggest that oxygen consumption and carbon dioxide production are greatly increased during local anasthetic convuisions
and emphasize the importance of inmediate and effective ventilation with oxygen which may avoid cardiac arrest.

If not treated immediately, convuisions with simuitaneous hypoxia, hypercarbia, and acidosis pius myocardial
depression fram the direct effects of the \ocal anesthetic may result in cardiac arrhythmias, bradycardia, asystole,
ventricular fibrillation, or cardiac arrest. Respiratory abnarmalities, including apnea, may occur. Underventiiation or apnea
due to unintentional subarachnoid injection of local anesthetic solution may produce these same signs and also iead to
cardiac arrest if ventilatory support is not instituted. /f cardiac arrest should occur, successful outcome may require
profonged rasuscitative effarts.

The supine position is dangerous in pregnant women at term because of aortocaval compression by the gravid uterus.
Therefore during treatment of systemic toxicity, maternal hypatension or fetal bradycardia foliowing regional biack, the
parturient shouid be maintained in the feft lateral decubitus position if possible, or manual dispiacement of the uterus off
the great vessels be accomplished.

The mean seizure dosage of bupivacaine in rhesus monkeys was found 10 be 4.4 ma/kg with mean arterial plasma
concentration of 4.5 meg/mb. The inravenaus and subcutaneous LD, in mice is § mg/kg to 8 mgrkg and 38 markg to 54 mg/kg

respectively.

DOSAGE AND ADMINISTRATION
The dose of any local anesthetic administered varies with the anesthetic pracedure, the area to be anesthetized, the
vascularity of the tissues, the number of neuronal segments to be blocked, the depth of anesthesia and degree of muscle
ralaxation required, the duration of anesthesia desired, individual tolerance; and the physical candition of the patient. The
smailest dose and concentration required to produce the desired result should be administered. Dosages of MARCAINE
shouild be reduced for elderly and debilitated patients and patients with cardiac and/or liver disease. The rapid injection of
a large volume of local anesthetic solution shouid be avoided and fractional (incremental) doses should be used when
feasible.

For specific technigues and procedures, refer to standard textbooks.

in recommended doses, MARCAINE produces complete sensory biock, but the effect an motar function differs among

the three concentrations.

0.25%—when used for caudal, epidural, or peripherai nerve tlock, produces incomplete motor block. Shoutd be used for
operations in which muscie relaxation is not important, or when andther means of providing muscle relaxation is
used concurrently. Onset of action may be slower than with the 0.5% or0.75% solutions.
0.5%—pravides motor blockade for caudal, epidural, or nerve block, but muscle rel@xation may be inadequate for
operations in which complete muscle relaxation is essential.
0.75%—produces complate motor block. Most useful for epidurai block in abdominai operations requiring complete
muscle refaxation, and for retrobulbar anesthesia. Not for obstetrical anesthesia.

The duration of anesthesia with MARCAINE is such that for most indications, a singie dose is sufficient.

Maximum dosage limit must be individualized in each case after avaluating the size and physical status of the patient,
as well as the usual rate of systemic absorption from a particular injection site. Most experienice to date is with single
doses of MARCAINE up to 225 mg with epinephrine 1:200,000 and 175 mg without epinephrine; mare ar iess drug may be
used depending on individualization of each case.

These doses may ba repeated up to once every three hours. In clinical studies to date, total daily doses have been up
ta 400 mg. Until further experience is gained, this dose shouid not be exceeded in 24 hours. The duration of anesthetic effect
may be prolonged by the addition of epinephrine.

The dosages in Table 1 have generally proved satisfactory and are recommended as a guide for use in the average
adult. These dosages shouid be reduced for elderly or debilitated patients. Until further experience is ‘gained, MARCAINE
is not recommended for pediatric patients younger than 12 years. MARCAINE is contraindicated for obstetrical
paracervical blacks, and is nat recommended for intravenous regional anesthesia {Bier Block).

Usa in Epidural Anesthesia: During epidural administration.of MARCAINE, 0.5% and 0.75% solutions should be administered
in incremental doses of 3 mL to § mL with sufficiant time between doses to detect toxic manifestations of unintentional
intravascular or intrathecal injection. in obstetrics, only the 0.5% and 0.25% congentrations should ba used; incremental doses
of 3 mL to § mk of the 0.5% solution not exceeding 50 mg to 100 mg at any dosing interval are.recommanded. Repeat doses shauld
be preceded by a test dose containing epinephrine if not contraindicated. Use onlythe single-dose ampuls and single-dose vials
for caudal or epidural anesthesia; the muitiple-dose vials cantain a preservative and therefore shouid not be used for these
procedures.

Test Dose for Caudal and Lumbar Epidural Blocks: The Test Dose of MARCAINE (0.5% bupivacaine with 1:200,000
epinephrine in a 3 mL ampul} is recommended for use as a test dose when clinical conditions permit prior to caudal and
lumbar epidural blocks. This may serve as a warning of snintended intravascular or subarachnoid injection. (See
PHECAUTIONS.) The puise rate and other signs should be monitored caretully immediately following each test dese
administration to detect possible intravascular injection, and adeguate time for onset of spinal block shouid be allotted to
detect possible intrathecal injection. An intravascular or subarachnaid injection is still possible even if resuits of the test
dose are negative. Tha test dose itseif may produce a systemic toxic reaction, high spinai or cardiovascular effects from
the epinephrine. (See WARNINGS and OVERDOSAGE.}

Usg in Dentistry: The 0.5% cancentration with epinephrine is recommended for infiltration and block injection in the
maxillary and mandibular area when a longer duration of locat anesthetic action is desired, such as for oral surgical
procedures generally associated with significant postoperative pain. The average dose of 1.8 mL (9 mg) per injection site
will usually suffice; an accasional second dose of 1.8 m. (8 mgq) may be used if necessary to produce adequate anesthesia after
making ailowance for 2 to 10 minutes anset time. (See CLINICAL PHARMACOLOGY.) The lowest effective dose shauld be
employed and time should be allowed between injections; it is recommended that the tatal dose far all injection sites,
spread out over a single dentat sitting, should not ordinarily exceed 90 mg for a heaithy adult patient {ten 1.8 mL injections
of 0.5% MARCAINE with epinephrine). Injections should be made slowly and with frequent aspirations. Until further
experience is gained, MARCAINE in dentistry is not recammended far pediatric patients younger than 12 years.

{Unused portions of soiution not containing preservatives, i.e., those suppiied in single-dose ampuls and single-dose
vials, should be discarded following initiai use.

This product shouid he inspected visually for particulate matter and discoloration prior to administration whenever solution
and container permit. Solutions which are discolored or which contain particulate matter should not be administered.

¥
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Appendix F

Summary of Safety and Effectiveness
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November 11, 1998
Trade Name: Paragon Infusion Kit
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Classification Name: Pump, Infusion
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Robert J. Bard, Esq., RA.C.
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Summary of Safety and Effectiveness
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1.0 GENERAL INFORMATION
1.1 Purpose of Submission

o 1.1.1

1.1.2
1.1.3
1.1.4
1.1.5

This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new intended use
for the Paragon Infusion System (K923875), originally identified as the
SideKick 50 Plus and SideKick 100 Plus. The Paragon will be marketed as a
kit, the Paragon Infusion Kit, including labeling changes and additional
components. ,

Trade Name: Paragon Infusion Kit

Common Name: Infusion Pump Kit

Classification Name: Pump, Infusion

Classification Panel: General Hospital and Personal Use Device

1.2 Statement of Equivalence

1.2.1

1.2.2
1.2.3

The Paragon Infusion Kit includes components that are legally marketed
(either pre-amendment devices or devices that have been granted permission
to market via premarket notification regulation).

The Paragon pump and administration set are the same as used in K923875.

The Paragon Kit is substantially equivalent to the I-Flow Paragon Infusion
System (K923875), the |-Flow PainBuster Infusion Kit (K980558, K982946),
the Sgarlato Pain Control Infusion Pump (PCIP) (K896422) and the |-Flow
Homepump C-Series (K944692).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS
2.1 Description of the Paragon Infusion Kit

2.11

2.1.2

2.1.3

2.14

215
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The Paragon Infusion Kit is identical to the |-Flow PainBuster Infusion Kit with
the exception of the Paragon pump and administration set replacing the
PainBuster pump.

The kit is comprised of a Paragon pump and administration set (K923875)
and various kit components such as catheter, needle, syringe, Y adapter,
dressing, tape, gauze and carry case.

2.1.2.1 The PainBuster kit contains all the above components except for
an elastomeric pump with integrated administration set instead of
the Paragon pump and administration set.

The Paragon administration set is intended to attach to the kit catheter at the
distal end of the set to provide continuous infusion of a local anesthetic
directly into the intraoperative site for general surgery for postoperative pain
management.

The Paragon administration set is a disposable device intended for single
patient use. The Paragon pump is reusable.

The Paragon is suitable for use as an ambulatory device and is intended for
use in the hospital, home environment or alternative care sites.

D



2.2

2.3
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Description of Paragon Pump

2.2.1

222

2.2.3

224

225

The Paragon pump consists of two cylindrical shells. The top half of the
pump has internal threads which mate to the external threads of the bottom

half of the pump.

The top incorporates a pressure plate which applies a load to the pliable drug
bag. The load is applied to the drug bag by way of two opposing springs
which act upon a scissors mechanism. The spring/scissors mechanism
creates a near constant pressure in the drug bag.

The bottom half of the pump is slotted to allow for positioning of the
administration set.

When the top and bottom halves of the pump are fully threaded together, the
pressure plate contacts the drug bag and acts as the pressurizing element.

This premarket notification proposes no changes to the Paragon pump.

Description of Paragon Administration Set

2.31

2.3.2

2.3.3

The Paragon administration set consists of a PVC drug bag attached to the
administration line.

Each administration set consists of fixed diameter flow control tubing or glass
orifice.
The flow control tubing or glass orifice is cut to a specific length L. When the

PVC drug bag is pressured by the Paragon pump, the delivery times are
defined by the inside diameter of the flow control orifice.

2.3.31 The delivery time characteristic is derived from the flow rate of the
device which is in turn approximated by Poiseulle’s equation:

ApnD*
1280

2.3.3.2 Where Q is the flow rate, p is the pressure drop across the orifice,
D is the inside diameter of the flow controlling orifice, x is the
dynamic viscosity of the fiuid and L is the length of the orifice.
The equation provides an approximation of the actual delivery
time.

0=

Product Configuration

2.41

242

The Paragon pump:
24.11 PG100000P: 100 ml volume
The Paragon administration sets:

2421 PG100005: 100 ml volume, 0.5 mi/hr flow rate

2422 PG100010: 100 mi volume, 1.0 mi/hr flow rate

2423 PG100020: 100 ml volume, 2.0 mi/hr flow rate

2424 PG100040: 100 mi volume, 4.0 mi/hr flow rate

2425 PG100100: 100 mi volume, 10.0 ml/hr flow rate

2426 PG100020Y: 100 ml volume, 2.0 mi/hr flow rate, dual orifice, dual

catheter with Y adapter
2z >



24261

Premarket Notification ~— 510(k)
Paragon Infusion Kit

Summary of Safety and Effectiveness
Page 4 of 10

The dual orifice set consists of a standard Paragon
set with dual orifice downstream from the Y adapter.
Each orifice allows 2 mi/hr flow rate.

243 Each model consists of a kit with the following components:
Paragon pump (optional).

2.4.3.1

2.4.3.2
2433

2434

2435

2436

et
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24311

The reusable Paragon pump may be packaged and
sold separately from the disposable kit components.

Paragon administration set.

Catheter:

2.4.3.31 18 to 22 G catheter, 11 to 40 in. length, polyamide,
nylon, FEP (fluorinated ethylene propylene) polymer,
silicone, polyurethane or Teflon.

2.4.3.3.2 A catheter connector is included to connect the
catheter to the distal luer of the administration set.

2.4.3.3.3 The B. Braun Perifix® Epidural Catheter Set is an
example of the type of catheter that may be used
with the Paragon Infusion Kit.
2.4.3.3.3.1 Product code: EC20-0.
243332 510(k) number: K813186.

Needle:

2.4.3.4.1 14 to 18 G, 1 % to 3 % in. length, stainless steel.

24.3.4.2 The needle may be a catheter over needle as in the
Angiocath™ example below.

24343 The Angiocath catheter introducer needle is an
example of the type of catheter introducer needle
that may be used with the Paragon Infusion Kit.
243431 Product code: 382258.

Syringe (optional):

2.4.3.5.1 60 cc plastic, luer lock syringe.

2.4.352 The syringe is used to fill the Paragon drug bag with
medication.

24353 The B-D 60 cc syringe is an example of the type of

syringe that may be included in the Paragon Kit.
2.4.3.5.3.1 Product Code: 309663.

Dressing (optional):

2.4.36.1

2436.2

The dressing is used to hold the catheter and/or flow
restrictor in place.

The OpSite™ is an example of the type of dressing
that may be used in the Paragon Kit.

2.4.3.6.2.1 Product Code: 4973. C & /
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2439

2.4.3.10

2.4.3.11
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Carry Case (optional):

24.3.71 The carry case is used to hold the Paragon pump
while delivering medication.

243711 |-Flow part numbers 1400749,
1400752 or 1400758.

Antiseptic Skin Swabs (optional):

2.4.3.8.1 The antiseptic skin swabs are used to prep the skin
area of the patient prior to inserting the catheter.

2.4.3.8.2 The Alcohol Prep Pads or lodophor PVP Scrub
Swabsticks manufactured by Clinipad Corporation
are examples of the type of antiseptic skin swabs
that may be used in the Paragon Kit.

2.4.3.8.2.1 Model number: CL0110.
243822 Model number: CL1244.
Tape (optional):

2.4.3.9.1 The tape may be used to the secure catheter, flow
control tubing or gauze.

24392 The Transpore™ Surgical Tape manufactured by 3M
is an example of the type of tape that may be used
in the Paragon Kit.

2.4.3.9.2.1 Model number: 3M1527-1.
Gauze (optional):

2.43.10.1 The gauze may be used to secure the catheter or
flow control tubing.

2.4.3.10.2 The Kling® Conforming Gauze manufactured by
Johnson and Johnson is an example of the type of
gauze which may be used in the Paragon Kit.

2.4.3.10.2.1 Model number: JJ6923.
Y Adapter (optional)

243111 TheY adapter is used for an additional catheter for a
large wound or multiple wound sites.

243112 The Flexible Y Fitting by Qosina is an example of
the type of Y Adapter that may be used in the
Paragon Kit.

2.4.3.11.21 Model number: 81120.

225
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Components and Materials

The pump and administration sets used in the Paragon Infusion Kit are currently
available models of the Paragon Infusion System (K923875). No changes will be
made to the Paragon pump or administration sets.

All kit components other than the pump and administration set are identical to those
used in the PainBuster infusion system submitted under K980558, K982946.

The Paragon administration set is a disposable device intended for single patient use.
The Paragon pump is reusable.

Power Requirements

26.1 The Paragon pump is a mechanical pump that utilizes spring energy for
power. No additional external power source is required.

OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS

3.1

3.2

Standard Operating Conditions:

Priming/Residual Volume: <35 ml
Operating Temperature: 31°C skin temperature (90°F)
Test Solution: 0.9% NacCl

Operating Pressure: 6.0 psi pressure source

Head Height: 0”
Accuracy: +10% at 95% confidence interval

Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the +1 0% accuracy claim.

100mix 05| 100mix1 100 mix 2 100 mix 4 100 mi x 10
mi/hr mithr mi‘hr mi/hr mi‘hr
Average Flow Rate (mi/hr) 0.53 0.99 1.99 414 10.30
Std. Dev. 0.01 0.03 0.07 0.10 0.38
N 5 5 5 5 10

100 ml x 0.5 mi/hr: A five (5) piece sample produced an average flow rate of 0.53
mi/hr. The resulting average is well within its £10% accuracy claim. The fastest
infusion had an average flow rate of 0.54 ml/hr and the slowest infusion had an

average flow rate of 0.51 mi/hr.

100 ml x 1.0 mi/hr: A five (5) piece sample produced an average flow rate of 0.99
mi/hr. The resulting average is within its +10% accuracy claim. The fastest infusion
had an average flow rate of 1.04 ml/hr and the slowest infusion had an average flow

rate of 0.96 ml/hr.

100 ml x 2.0 mithr: A five (5) piece sample produced an average flow rate of 1.99
mi/hr. The resulting average is within its +10% accuracy claim. The fastest infusion
had an average flow rate of 2.05 mi/hr and the slowest infusion had an average flow
rate of 1.90 ml/hr.

100 ml x 4.0 mi/hr: A five (5) piece sample produced an average flow rate of 4.14
mi/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 4.24 mi/hr and the slowest infusion had an average flow

rate of 3.99 mi/hr.
=2
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3.3
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100 mi x 10.0 mi/hr: A ten (10) piece sample produced an average flow rate of 10.30
mi/hr. The resulting average is within its £10% accuracy claim. The fastest infusion
had an average flow rate of 10.80 mi/hr and the slowest infusion had an average flow

rate of 9.65 mi/hr.
Back Pressure (Head Height) Comparison: Approximately 0.57 psi pressure

difference results per 16” head height. Thus, a 10% flow rate change may occur for
each 16” head height difference from nominal assuming a 6 psi pressure source.

Drug Delivery Comparison: Local anesthetics have densities similar to normal saline
(e.g. 1.002 to 1.005 for Ropivacaine HCl vs. 1.0045 for normal saline) and should not
affect flow rate. Product labeling includes a statement as to delivery times and the
possible deviation from nominal due to drug viscosity.

Safety / Alarm Functions

3.4.1 The Paragon pump and administration set provide a continuous fixed flow
and as such is not subject to fluid runaway conditions similar to that of some

electronic pumps.

3.42 The Paragon pump will not be recommended for any application that exceeds
the minimum internal pressure of the system.

3.4.3 If for any reason the patient needs to stop his or her infusions, each
administration set is supplied with a pinch clamp to stop the infusion.

34.4 This device contains no alarms or indicators for flow other than visual.

345 This device contains no alarms or indicators to detect air in line or an
occlusion: however, each set may include an integrated air-eliminating filter.

BIOLOGICAL SPECIFICATIONS

41

Biological testing is in conformance with 1ISO 10993 Part 1 for all fluid path
components of the Paragon administration set.

CHEMICAL AND DRUG SPECIFICATIONS

5.1  Compatibility
5.1.1 There are no specific drugs referenced in the labeling for the Paragon
Infusion Kit.
5.1.2 The Paragon Infusion Kit is intended for use with general local anesthetics
and epidural medications.
5.2  Drug Stability
521  There are no drugs included in the Paragon Infusion Kit.
INTENDED USE
6.1  The Paragon Infusion Kit is intended to provide continuous infusion a local anesthetic
directly into an intraoperative (soft tissue / body cavity) site for general surgery for
postoperative pain management.
6.2 Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.
6.3 The Paragon pump is re-usable. The disposable Paragon administration set is single

patient use only.

227
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6.4 No testing has been conducted to determine the efficacy of the Paragon for the
delivery of blood, blood products, lipids or fat emulsions. The Paragon is not intended
for the delivery of blood, blood products, lipids or fat emulsions.

6.5 The Paragon is suitable for use as an ambulatory device and is intended for use in the
hospital, home environment or alternative care sites.

7.0 PACKAGING

7.1 The Paragon Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
a header bag with an ETO Tyvek strip.

72  The Paragon administration set may be packaged in either a Tyvek pouch or
Form/Fill/Seal.

7.3 The Paragon Kit components are placed in the inner tray or pouch.
7.4 Packaging is suitable for either radiation or ETO sterilization.
8.0 STERILIZATION INFORMATION

Note: The kit components of the Paragon Infusion Kit may be purchased non-sterile and
packaged by I-Flow or sterile from the manufacture. The Paragon administration set and
non-sterile purchased components shall be sterilized as follows:

81 The methods of sterilization are gamma radiation (Cobalt 60) or ETO gas.
9.0 COMPARISON TO LEGALLY MARKETED DEVICES
See Table 1 that follows this section for more specific information.

9.1 Intended Use

9.1.1 The Paragon Infusion Kit, the PainBuster Infusion Kit and the Sgarlato Pain
Control Infusion Pump (PCIP) have the same intended use:

9.1.1.1 To provide continuous infusion of a local anesthetic directly into
the intraoperative site for general surgery for postoperative pain
management.

9.1.2 The predicate Paragon Infusion System and Homepump C-Series are
intended for general infusion use, including chemotherapy and pain
management.

9.2  Device Descriptions
9.2.1 The Paragon Infusion Kit

9.2.1.1 The Paragon Infusion Kit is identical to the predicate PainBuster
Infusion Kit with the exception of the Paragon pump and
administration set replacing the PainBuster pump.

9.2.1.2 The Paragon Infusion Kit uses the same mechanical, reusable
Paragon pump as the predicate Paragon Infusion System.

9.21.3 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System.

9.2.2 The Paragon Infusion System

9.2.2.1 The Paragon Infusion Kit uses the same pump and administration
sets as the Paragon Infusion System (K923875). -
>y
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0.2.6

9.2.7
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The Sgarlato Pain Control Infusion Pump (PCIP)

9.2.3.1 The Sgarlato PCIP consists of a kit very similar to the Paragon
and PainBuster Infusion Kit. These kits consist of an infusion
pump and administration set, catheter, needle, syringe, Y adapter,
carry case, dressing, tape and gauze.

9.2.3.2 The Sgarlato kit uses a disposable, spring driven syringe pump
with integrated administration set.

The Homepump C-Series

9.2.4.1 The Homepump C-Series consists of a disposable, elastomeric
infusion pump with integrated administration set.

Specifications

9.2.51 The Paragon Infusion Kit, PainBuster Infusion Kit and Sgarlato
PCIP have similar fill volumes and flow rates, see Table 1.

Flow Control

9.2.6.1 The Paragon Infusion Kit and all its predicate devices use either a
glass orifice or PVC tubing to control the flow rate.

Materials

9.2.7.1 The Paragon Infusion Kit uses the same Paragon Administration
Set as the Paragon Infusion System. All fluid path materials of the
Paragon Administration Set are in conformance with ISO 10993
Part 1.

Based upon the data presented in this section 9.0 and Table 1, I-Flow
Corporation has determined that the Paragon Infusion Kit is substantially
equivalent to the named predicate devices.

72?
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Table 1

Comparison to Legally Marketed Devices
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