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1.0 GENERAL INFORMATION

1.1

1.2

Purpose of Submission

111

11.2
11.3
114
1.1.5

This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new kit, the
SideKick Infusion Kit.

Trade Name: SideKick 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

The SideKick 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 SideKick Kit is substantially equivalent to the I-Flow Paragon Infusion Kit
(K984146), the I-Flow Paragon Infusion System (K923875), the |-Flow
PainBuster Infusion Kit (K980558, K982946), the Sgarlato Pain Control
Infusion Pump (PCIP) (K896422), the I-Flow Homepump C-Series (K944692)
and the McKinley Outbound Disposable Syringe Infuser (K982256).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS

2.1

2.2
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Description of the SideKick Infusion Kit

2.1.1

21.2

213

21.4

215

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

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

2.1.21 The Paragon Infusion Kit contains all the above components
except for a Paragon pump and administration set instead of the
SideKick pump and administration set.

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

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

Product Configuration

221

222

The SideKick Infusion Kit models are available in 100 ml fill volumes with 1 or

2 mi/hr flow rates.

Each model consists of a SideKick administration set with the following
optional components/accessories:
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2221 SideKick pump, catheter, needle, syringe, dressing, carry case,
antiseptic skin swabs, tape, gauze and Y adapter.

2.3 Components and Materials

All fluid path components of the SideKick administration set are identical to the fluid
path components of the Paragon administration set.

2.4 Power Requirements

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

3.0 OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS
3.1  Standard Operating Conditions:

Residual Volume: <5ml

Operating Temperature: 31°C skin temperature (90°F)
Test Solution: 0.9% NacCl

Operating Pressure: 9 to 1 psi pressure source

Head Height: 0"

Accuracy: +15% at 95% confidence interval

3.2 Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the £15% accuracy claim.

3.3 Safety / Alarm Functions

3.3.1  The SideKick 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.

4.0 BIOLOGICAL SPECIFICATIONS

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

5.0 CHEMICAL AND DRUG SPECIFICATIONS
5.1  Compatibility

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

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

6.0 INTENDED USE

6.1  The SideKick Infusion Kit 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.

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

6.3  The SideKick pump is re-usable. The disposable SideKick administration set is single
patiert use only.
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6.4 No testing has been conducted to determine the efficacy of the SideKick for the
delivery of blood, blood products, lipids or fat emulsions. The SideKick is not intended
for the delivery of blood, blood products, lipids or fat emulsions.

6.5 The SideKick 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 Packaging is suitable for either radiation or ETO sterilization.
8.0 STERILIZATION INFORMATION

8.1  The method of sterilization is ETO gas.
9.0 COMPARISON TO LEGALLY MARKETED DEVICES

9.1  The SideKick Infusion Kit has similar routes of administration and components as the
following predicate devices: the Paragon Infusion Kit, the Paragon Infusion System,
PainBuster Infusion Kit, Sgarlato Pain Control Infusion Pump (PCIP), Homepump C-
Series and McKinley Outbound Syringe Infuser.
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%h Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

APR 2 3 1999

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

Vice President Regulatory and Legal Affairs
I-Flow Corporation

20202 Window Drive

Lake Forest, California 92630

Re: K990425
Trade Name: SideKick Infusion Kit
Regulatory Class: II
Product Code: FRN
Dated: February 9, 1999
Received: February 11, 1999

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 Regqulations, 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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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 guestions 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 "http://www.fd,.gov/cdrh/dsmamain.html".

Division of Dental, Infection Control,
and General Hospital Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

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

510(k) Number (if known):
Device Name: __ SideKick Infusion Kit

Indications for Use:

1. The SideKick Infusion Kit 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.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

2 7

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

510(k) Number__ 4 P FO &2 5=

Prescription Use / OR Over-The-Counter Use
(Per 21 CFR 801.109)

(Optional Format 1-2-96)

FOI - Page 9 of 256 Page iii



o
&

o RvICLy

’/C DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

of WEALH '

K990Y25

ﬁ"“v
“¥vsaa

5Y(2) Food and Drug Administration
Center for Devices and
Radiological Health
2098 Gaither Road
Rockville, MD 20850

May 1, 2003
(D)%)

FOI - Page 10 of 256



(b)(4)

FOI - Page 11 of 256

Sinc g:l.y YOuT

%

@

Tim hyt A. Ulatowski

Director

Office of Compliance

Center for Devices and
Radrological Health




g T

Ny %, ' . .
5: / DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
. JIC
e Food and Drug Administration
9200 Corporate Boulevard

Rockville MD 20850

APR 2 3 1999

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

Vice President Regulatory and Legal Affairs
I-Flow Corporation

20202 Window Drive

Lake Forest, California 92630

Re: K990425
Trade Name: SideKick Infusion Kit
Regulatory Class: II
Product Code: FRN
Dated: February 9, 1999
Received: February 11, 1999

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 Regqulations, 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
its internet address “http://www.fd?.gov/cdrh/dsmamain.html".

VA

Timothy A. Ulatowski

Sinc%&ely

Divislion of Dental, Infection Control,
and General Hospital Devices

Office of Device Evaluation

Center for Devices and
Radiological Health

Enclosure
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20202 Windrow Drive

IF .  Lake Forest, CA 92630
LFLOW (800) 448-3569 (949) 206-2700
Fax (949) 206-2600

CORPORATION

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

Indications for Use:

1. The SideKick Infusion Kit 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.

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

Concurrence of CDRH, Office of Device Evaluation (ODE)

e 7

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

510(k) Number__ 4 P F0 &2 S—

Prescription Use / OR Over-The-Counter Use
(Per 21 CFR 801.109)

(Optional Format 1-2-96)

& Page i
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

: Food And Drug Administration
Y,
>\ 7
/‘(Lﬁ . Vo777 / '_ Memorandum
Reviewer(s)- Name(s) /f 7)€ ﬁ, v e
Subject:  510(k) Number ‘4 O XD
To: The Record - It is my recommendation that the subject 510(k) Notification:
[JRefused to accept.

DRequires additional information (other than refuse to accept).
.EAccepted for review X[; 3/ 7 ?

Is substantially equivalent to marketed devices.
CONot substantially equivalent to marketed devices.

De Novo Classification Candidate? OvEs O ~No
ClOther (e.g., exempt by regulation, not a device, duplicate, etc.) :
Is this device subject to Postmarket Surveillance? CIYEs X NO
s this device subject to the Tracking Regulation? Oves A no
Was clinical data necessary to support the review of this 510(k)? CJYEs EdINo
Is this a prescription device? KIYES [ Nno
Was this 510(k) reviewed by a Third Party? CIyEs L No
Special 510(k)? CIYEs & No
Abbreviated 510(k)? CIYEs X No

This 510(k) contains:

Truthful and Accurate Statement DRequested m Enclosed
(required for originals received 3-14-95 and after)

(34 510(k) summary OR [JA 510(k) statement

[J The required certification and summary for class III devices

Bd The indication for use form (required for originals received 1-1-96 and after)
] Material of Biological Orgin [JyEs [no

The submitter requests under 21 CFR 807.95 (doesn’t apply for SEs):
[ No Confidentiatity [J Confidentiality for 90 days L1 Continued Confidentiality exceeding 90 days

Predicate Product Qode with class: Additional Product Code(s) with panel (optional):
B S ///a Y40 £0/6737 /7 ) f80. S¥o
" 7 7 = - ? 7 7 '
e e (vl o N R PV

(Branch Chief) \ ///(I%an

\~,/(I'
inal Review: vé\ /

(Division Director)
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MEMO TO THE RECORD
510 (K) REVIEW

K990425
Date: April 22, 1999 Office: HFZ-480
From: Irene Naveau Division: DDIGD/GHDB

COMPANY NAME: I-Flow Corporation
DEVICE NAME: SideKick Infusion Kit

“SUBSTANTIAL EQUIVALENCE (SE) DECISION-MAKING DOCUMENTATION”

NARRATIVE DEVICE DESCRIPTION

1. SUMMARY DESCRIPTION OF THE DEVICE; The SideKick Infusion Kit
consists of a SideKick pump and administration set, a catheter,
needle, syringe, Y adapter, dressing, tape, gauze and carry case.

The SideKick pump consists of two cylindrical shells, the top
shell of which houses a pressure plate and conical spring. When
the shells are fully threaded together, the conical spring is
compressed and the pressure plate is pressed against the pliable
PVC drug bag, and acts as the pressurizing element. The IV
administration set tubing fits into a slot formed in the lower
shell of the pump and attaches to the drug bag. The SideKick Pump
is available in one configuration: SK100000—100ml volume. The

pa——

kit is intended for use in hospitals, the home environment and in

alternative care sites.

The SideKick IV administration set is a disposable, single use

device. The PVC IV tubing has a fixed inner diameter flow

control or glass orifice so that when the drug bag is pressurized
by the pump, delivery times are determined by the inner diameter
of the flow control. There are three configurations available:

a. SK100010—-100ml volume at lml/hr. flow rate

b. SK100020—100ml volume at 2ml/hr. flow rate

c. Sk100020Y-100ml volume at 1lml/hr. flow rate with dual
orifice, dual catheter and Y-adapter.

Other components of the SideKick Infusion Kit include:

a. Catheter, 18-22 gauge, 11-40 inches in length, and connector

b. Needle, stainless steel, 14-18gauge, 13-3% in. length

c. 60ml plastic luer lock syringe (optional)

d. Dressing, carry case, antiseptic skin swabs, tape, gauze, Y-
adapter are optional. The pump can also be optional in the
kit, and provided separately.

Fluid path components include:

a. Optional 1.2 micron air eliminating filter (b)(4) by
(b) (4) with a membrane of | (D) (4)

Filter house is clear acrylic.
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b. Optional 0.22 micron air eliminating filter |(D)(4) by

(b) (4) with a clear acrylic housing and a membrane of
~— (b) (4)
c. Optional 0.22 micron air eliminating filter by [(D)(4)] with a
membrane of|(b)(4) and a|(b)(4)

acrylic housing.

Luer adapters are composed of PVC, |(D)(4)
Tubing of pvcC | (b)(4)

Tubing for flow control (PVC, (D) (4)

Optional glass orifice

Drug bag of PVC |(D)(4)

Fill valve with housing and luer of pvc [(D)(4)
(M) {; pisk ((b)(4)

Solvent bonding is|(Db)(4)

F-oa O Q

2. INTENDED USE: To provide continuous infusion of a local
anesthetic directly into an intraoperative site for general
surgery for postoperative pain management. Other routes of
administration are percutaneous, subcutaneous, intramuscular and

epidural.
3. DEVICE DESCRIPTION:
A. Life-supporting or life-sustaining: No
B. Implant (short-term or long term): No
C. Is the device sterile? The pump is not sterile; the IV set and
components are sterile.
—_ Method Gamma radiation (Cobalt 60) OR Ethylene Oxide
Validation ANSI/AAMI ST32-1/EN552 ANSI/AAMI/ISO 1135-1994/EN550
SAL 10°° 10°° A
Dosage 25-35 Kgy Residue: EtQ,EC,EG: 25, 25, 250ppm
Pyrogen test | LAL or Rabbit

D. Is the device for single use? The IV administration set is
intended for single use; the Sidekick pump is reusable.

E. Is the device for prescription use? Yes
If yes, is prescription labeling included? Yes

F. Is the device for home use or portable? This device is suitable
for use in hospitals, in the home environment, or in alternative
care sites.

G. Does the device contain drug or biological product as a
component? No

H. Is the device a kit? Yes
If yes, and some or all of the components are not new, does the
submission include a certification that these components were
either preamendment or found to be substantially equivalent? Yes

I. Applicable standards to which conformance has been demonstrated
(e.g., IEC, ANSI, ASTM, etc): N/A

J. Device (s) to which equivalence is claimed, manufacturer, and
510 (k) number or preamendment status: The Paragon Infusion Kit,
I-Flow Corp, K984146. This device is also equivalent to the
PainBuster Infusion Kit, I-Flow Corp., K980558, K982946, and
Sgarlato Pain Control Infusion Pump, K896422 but will not be
compared in this 510k.
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K. Submission provides comparative specification a Yes
comparative in vitro data b No
performance data c No
animal testing d No
clinical testing e No
biocompatibility testing f Yes

L. 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 SideKick IV Administration Set is similar to the Paragon IV
Administration Set in intended use. With the exception of the
SideKick Pump and IV administration set, the SideKick Infusion
Kit is identical to the I-Flow Paragon Infusion Kit. The sets
differ in the calibration of the flow control orifice to adjust
for the pressure difference between the two pumps.

The sponsor states that all testing for biocompatibility is in
conformance with ISO 10993, part 1 for all fluid path components.
The followingotests have been conducted and meet ISO 10993
requirements: cytotoxicity, sensitization, irritation, systemic
toxicity, hemolysis, subchronic toxicity, and implantation.

The labeling is appropriate for this device. It includes
contraindication statements: Not for intravenous or intra-
arterial drug delivery and Not for blood, blood products, lips or
fat emulsions delivery. (The PVC tubing contains DEHP
plasticizer.) The labeling also includes appropriate caution
statements, prescription legend, delivery time information, and
clear directions for use with drawings.

Based on the information provided in this premarket notification,
I believe that the SideKick Infusion Kit is substantially
equivalent to the Paragon Infusion Kit and other similar legally
marketed devices. No new issues of safety or effectiveness exist
for this device.

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

N. RECOMMENDATION:
I believe that this device is equivalent to: 80 FRN/FPA

Classification should be based on: Infusion Pump/Intravascular
Administration Set

880.5725/880.5440 Class: 1II

ANy

/" Irene Naveau
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"SUBSTANTIAL EQUIVALENCE" (SE) DECISION MAKING DOCUMENTATION

K990425

Reviewer: Irene Naveau
Division/Branch: DDIGD/GHDB
Device Name: SideKick Infusion Kit

Product To Which Compared (510(K) Number If Known): The Paragon Infusion Kit,
I-Flow Corp., K984146. This device is also equivalent to the PainBuster
Infusion Kit, I-Flow Corp., K980558, K982946, and Sgarlato Pain Control
Infusion Pump, K896422, but will not be compared in this 510k.

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

1. INTENDED USE: To provide continuous infusion of a local anesthetic
directly into an intraoperative site for general surgery for postoperative
pain management. Other routes of administration are percutaneous,
subcutaneous, intramuscular and epidural.

2. DEVICE DESCRIPTION: Refer to SE Memo dated April 22, 1999.
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20202 Windrow Drive
G@, Lake Forest, CA 92630
-FLOW (800) 448-3569 (949) 206-2700
COHRPORATION Fax (949) 206-2600

April 21, 1999
VIA FACSIMILE

Ms. Irene Naveau

Office of Device Evaluation

Cemer for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Blvd

Rockville, MD 20850

Re: K990425
Dear Ms. Naveau,

This is letter is being provided in response to your request for addirional information for
premarket notification K990425 (SideKick Infusion Kit).

Kit_certification information:

1. A complete and specific listing of all components of the SideKick Infusion Kit can be
found on pages 3 and 4 of the premarket notification. A copy of pages 3 and 4 of the
~— premarket notification is attached.

2. Certifications

(a) 1-Flow Corporation certifies that, to the best of its knowledge, the medical device
components of the SideKick Infusion Kit listed on pages 3 and 4 of the premarket
notification are either (1) legally marketed preamendment devices, (2) exempt
from premarket notification or (3) have been found to be sub stantially equivalent
through the premarket notification process for the use(s) for which the kit is
inrended.

(b) All the SideKick Tnfusion Kit components are  °) (%)

form.

3. There are no drugs or biclogics in the SideKick Infusion Kit.
4. [T

Page 1 oD
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The vendors of the kit components have certified that each component can undergo
two ETO cycles without effecting the components.

The predicate devices, I-Flow PainBuster Infusion Kit and I-Flow Paragon Infusion
Kit, use identical kit components, packaging and serilization as the product under
review. The Sgarlato Pain Control Infusion Pump (PCIP) uses similar kit

components and packaging as the product under review.

5. Appendix B and C of the premarkef notification include all labeling for the SideKick
Infusion Kit.

6. Biocompatibility

All fluid path materials in the kit are identical in formulation to materials currently
being used in other I-Flow products and have a long history of use in devices used for
infusion of fluids.

I-Flow Corporation certifies that to the best of its knowledge that all fluid path
materials are exactly the same as in legally marketed devices and the conditions of
use are comparable.

The kit is categarized as “Prolonged” (24 hrs to 30 days) based on 1SO 10993-1 and
FDA G95-1 Guidelines.

~ The SideKick Infusion Kit is in conformance with ISO 10993-1. The kit has been
tested to and passed the following tests:

g) Cytotoxicity: In-vitro cytotoxicity testing (MEM elution method using L-929
mouse fibroblast cells)

b) Sensitization: Guinea Pig Maximmization Tests Delayed Contact Sensitization
Test (maximum method for biomaterial extracts)

¢) Irrationation: USP/ISO Intracutaneous Test

d) Systemic Toxicity: Acute systemic injection test

¢) Hemolysis: In Vitro Rabbit Blood Determination

f) Subchronic Toxicity: Subacute toxicity test

g) Implantation: Rabbit implantation test

h) Pyrogencity: Material mediated pyrogenicity

Pyrogenici

The SideKick Infusion Kit is pyrogen free. The revised SideKick DFU is attached
and has been updated to state non-pyrogenic. Section 10.5 of the premarket
notification is attached and has been updated to state the following:

Paga d of 3
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The SideKick Infusion Kit is labeled pyrogen free and is tested for pyrogens using
either the USP Rabbit Pyrogen Test or LAL testing. I-Flow products have been

~ validated for LAL testing. Either method may be used.
Labeli fificat

Labeling has been modified to provide text for the “single use” symbol found on the
labeling.
If you have any questions and/or comments concerning this document please feel free to
contact me at:

Robert J. Bard, Bsq., RA.C.
Vice President Regulatory and Legal Affairs

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

Telephone: 949.206.2670
Fax: 949.206.2603

Sifigerely, |
- MB@ ‘@%Q

Vice President, Regulatory and Legal Affairs

Page 3 of3
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(b) (4)
2423

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

2.431 SideKick pump (optional).

243.11 The reusable SideKick purnp may be packaged and
sold separately from the disposable kit components.

2432 SideKick administration set.

2433 Catheter:

b
24331 | Y

2433.2

24.3.33

2434 Needie:
2434.1 14 to 18 G, 1 % to 3 % in. length, stainless steel.

24342 |V

24343

2.435  Syringe (optional):
24351 |7
24.35.2

24353

2.4.3.6 Dressing (optional):
24364 |
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24.3.7

2438

2439

24.3.10

2.4.3.11

FOI - Page 25 of 256
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24362 | "
Carry Case (optional):
2.43.7.1 The carry case is used to hold the SideKick pump
while delivering medication.
(b) (4
243.7.11 I-Flow part numbet
Antiseptic Skin Swabs (optional):

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

DIE:
24382 Y

Tape (optional):

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

24392 |

Gauze (optional):

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

243102 [P

Y Adapter (optional)

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

243112 (VW
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O.....QO...‘.OOC.QOC.‘OCQ‘.Q.. DIRECTIONS FOR USE

KIT CONTENTS
1 each - Administration Set (package sterile)
1 sach - 18 GA L.V. Catheter Needle (package sterile)
1 each - 20 GA Epidural Catheter Set (package sterile)
1 each - Medication Label (non-sterile)
1 sach - Carrying Case (non-sterile)

INTENDED USE

The SideKick Psain Management System is intended to
provide a continuous infusion of a local anesthetic directly
into an intraoperative site for postoperative pain
management. Additional routes of administration include
subcutaneous, intramuscular and epidural.

Model No. SK100020

SIDEKICK"

PAIN MANAGEMENT SYSTEM

The SideKick Pain Management System includes the SideKick Pain
Management Kit and SideKick Infusion Pump. The kit is designed
to work with the infusion pump, which may be sold separately. '

DO NOT USE IF PACKAGE HAS BEEN OPENED OR IS
DAMAGED OR IF EITHER PROTECTOR CAP IS NOT IN
PLACE. THE SIDEKICK KIT 1S STERILE AND NON-
PYROGENIC.

SIDEKICK KIT IS SINGLE PATIENT USE ONLY.

SIDEKICK INFUSION PUMP IS REUSABLE AND
NON-STERILE. DO NOT STERILIZE. REFER TO
CARE OF THE SIDEKICK INFUSION PUMP.

CONTRAINDICATIONS
Not for intravenous or intra-arterial drug delivery.
Not for blood, biood products, lipids or fat emulsions delivery.

CAUTION

1. Medications used with this system should be administered
in accordance with instructions provided from the drug
manufacturer.

2. This product ¢contains natural rubber latex which may
cause allergic reactions. Individuals with known natural
rubber latex sensitivities should not use this praduct.

/

THE SIDEKICK PAIN MANAGEMENT
INFUSION PUMP AND ADMINISTRATION SET

DESCRIPTION

SIDEKICK Infusion Pump@

Fluid Level Indicator @

Reservoir Bag ©

Fill Port ©

PVC Tubing (approx. 127 cm) @
1.2 micron air-eliminating filter ®
Flow restricior @

Luer Lock @

Flow Rate Label ©

O ®NOOR QN2

o

...‘4..'.OOQ'..C.QC........OQ( )100000000000000000000000( 00O
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9.4
8.5
— 9.6
9.7

FHY I Mot e eRpEERNww
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The SideKick Kit components are placed in the inner tray or pouch.
Packaging is suitable for either radiation or ETO sterilization.
The SideKick Infusion Kit will be packaged 1 or 5 kits per case.

Package aging tests have been conducted on the inner pouch packaging material. The
results of bacterial dust challenge testing has determined that the T_yvek pc_:uqhesftrays
used to package the disposable SideKick administration set maintain sterility in excess

of three years.

10.0 STERILIZATION INFORMATION

Note:

The kit components of the SideKick Infusion Kit may be purchased non-sterile and

packaged by I-Flow or sterile from the manufacture. The SideKick administration set and
non—st?gi)lc(eAI):urchased components shall be sterilized as follows:

10.1
10.2

10.3

10.4

10.5

11.0 REFERENCES
11.1 Appendix E contains the following articles:

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

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

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

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

11.1.5 Rawal, N, et al. Postoperative patient controlled regional analgesia at home.
Poster presented at American Society of Anesthesiologists, 1997.
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— APRODUCTOFIECNEPEODUKTVONIUNPNODUNDEIUNPRODUCTODE CONTENTS / INHALT/
CONTENU / CONTENIDO: 1

REF SK100010
I-FLOW CORPORATION, LAKE FOREST, CA US.A. PART NO., S00XXXX

SIDEKICK INFUSION KIT
100 ml! Vol x 1 ml/hr

CONTENTS: 1 each - 100 ml Val, 1 mhr Administration Set
1 sach ~ 16GA V. Catheter Needle
4 eech - 20GA Epidural Catheter Set
1 sach ~ 80cc Syringe
1 oach — Transparent Dressing

A ® 2 LOT [STERILE] ]

SEE DIRGCTIONS POR USE, SINGLE PATIENT USE ONLY.
WWWW)WSWMWMBYORWHEWOFAW.

f
L
Manufaciured by / Hersteller von / Emmmﬁnl!mmvmrul
Fabrique par / Fabricado por. CE mwrﬁmIWEmpeo:
|-Flow Corporation 023 MPS Medical Product Service GmbH
Lake Forest, CA 92630 USA Borngasse 20, 35619 Braunfels, Germany
13GX0XA

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

REF SK100020
|-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. S00XXXX

SIDEKICK INFUSION KIT
100 m! Vol x 2 mi/hr

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

A ® STERILE] |

SEE DIRECTIONS FOR USE. SINGLE PATIENT USE ONLY.
WTWFEDEMMW(U.SAIR‘MTHISWETOMEBYORONTPEORD&ROFAPHYSIG(AN.

Manufactured by / Hersteller von / Europsan Represeniative / Europaische Vertretung /

Fabrique par / Fabricado por: C€ Représentant pour 'Eurepe / Representanie Europeo:

I-Flow Corparation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
130XXXXA
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CONTENTS / INHALT /

- A PRODUCT OF / EINE PRODUKT VON / UN PRODVIT DE / UN PRODUCTO PE
CONTENU / CONTENIDO: 1

IFLOW CORPORATION, LAKE FOREST, CAUS.A. PART NO. 4000XXX

SIDEKICK ADMINISTRATION SET
100 ml Vol x 1 mi/hr

A © el 8

SEE PIRECTIONS FOR USE. SINGLE PATIENT USE ONLY.
WF!&RN-IAW(U.S.A)IGSTRICNTMSDEVICETDSALEWORONTHEORDEROFAPHYSICM.

——— L
Manufactured by / Herstaller von / MWIMVMI
Fabrique par / Fabricado por: C€ Représentant pour I'Surope / Representante Eurapeo;
|-Flow Corporation 6123 MPS Medical Product Service GmbH
Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1ICNXRXA

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

CONTENU / CONTENIDO: 1

LFLOW CORPORATION, LAKE FOREST, CAUS.A.  PART NO. 4000XXX

SIDEKICK ADMINISTRATION SET
100 mi Vol x 2 mi/hr

A ® F=A 8

SEE DIRECTIONS FOR USE. SINGLE PATIENT USE ONLY.
CAUTION; FEDERAL LAW {U.8.A.) RESTRICTS THIS DEVICE TO SALE BY OR ON THE ORDER OFf A PHYSICIAN.

Manufactured by / Hersteller von / European Represantative / Eurapaische Vertremng /

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

{-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 82630 U.S.A. Bomgasse 20, 35619 Braunfels, Germany
13000XKA
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Date of Submission:

Page 32 of 256

04/09/1999 FDA Dooument Number: 990425
Section A S S
0O s10(x) OIDE OprmMA CJ PMA Supplement - Reguiar
JX(510c) Add1 information 0 IDE Amendment O PMA Amendment I PMA Suppiement - Special
O IDE Supplement CJ PMA Report O PMA Suppiement - 30 dsy
| O IDE Report ] PMA Suppiement - Panel Track
SectionBl = - ission -— 510(k)s Oitly: i
yNaw device [J Change in technology, design, materials,
or manufscturing process
O Other reason (specify)
Section B2 Réason for: Siibmission ~— PMAs Oiily
[J New device O Change in design, component, O Location change:
0O withdrawai or specification: O Manufacturer
O Additional or expsnded indications [ Software O Sterilizer
O Licensing agreement 0 Color Additive O Packager
O Other (specify below) O Distributor
O Labeling change:
0 Indications [ Process change: (J Report submission:
[ Instructions ] Maoufacturer (J Annuai or periodic
OJ Performance Characteristics O Sterilizer [ Post-approval study
O Sheif life [ Packager [ Adverse reaction
O Trade name O Device defect
O Other (specify below) CJ Response to FDA correspondence (specify below) [J Amendment
[ Request for applicant hold |1
O Change in ownership [ Request for removal of applicant hold
O Change in correspondent CJ Request for extansion
_ [J Request to remove or add manufacturing site
O Other reason (specify):
O New device O Change in: {J Response to FDA letter concerning:
O Addition of institution O Correspondent [ Conditionai approval l
O Expansion / extension of study O Design O Deemed approved f
(] IRB certification 0 Informed consent O Deficient final report
] Roquest hearing 0 Manufacturer O Deficient progress report
0O Request waiver O Manufacturing O Deficient investigator report
0 Termination of study O Protocol — feasibility O Disapprovai
O Withdrawai of application O Protocol- other O Request extensiegpf
O Unanticipated adverse effect O Sponsor time to FDA 3~
UJ Request meating R::
0 Emergency use: O Report submission: O IOL submissions gnly:
O Notification of O Curent investigator O Change indOL style ™
emergency use O Aonuai progress 00 Request for, protocol aii
O Additional information O Site waiver limit reached L
O Finai S
o)




2026095
Compaay / I-Flow Corporation
Division name (if spplicabie): l
(949 )206-2700 ext. 2670
Street address: FAX pumber (inciude area code):
20202 Windrow Drive ( 949 )206-2603
Citv  Lake Forest State / Province: Country: 41.5. A. ZP / Posui Coda:
92630
Conmctoame: ¢ bert J. Bard, Esq., R.A.C. '
Contact title:
Vice President of Regulatory and Legal Affairs
O Originai FDA esublishment regisration number: | [J Manufacturer O Contract sterilizer
O Add O Dolets £J Coatrsct manufacturer U Repackager/ relabeler
Compeny / [nstitution name:
Division nama (if appiicabie): Phone nudiber (inciude area code):
( )
— Strost address: FAX number (include area code):
( )
City: State / Province: Country: ZIP / Postai Code: 1
Contact name:
Comact title:
(I Originai FDA esublishment registration number: | (3 Manutacturer O Coatract sterilizer
OAdd O Delets 0 Cootract manufacturer O Repackagee / reisbeler
Company / Institution name: "
Division nams (if applicable): Phooe number (inciude srea cods):
( )
Strest address: FAX number (inciude ares code):
( )
City: State / Province: Country: ZIP / Postai Code: H
Contact name: H
Connact utle:
~ w
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Section C- Product Classification
—_ Product code: 80 FRN C.F.R. Section: 880.5725

Classificanon panei: General Hospital and Personal Use Device

Section D - Information on 510(k) Submissions:. Sl TE

Product codss of devices to which substantiai equivalence is claimed: Smnyoﬂorlm.nm
safisty and effectivences dsta:

L 80 FRN 2 80 MEB 3 s dsta:

] 6 7 (] H

Information on devices to which substantial equivaience is claimed:
510(k) Number

1 k923875 |!
; KI80558 & |,

Trade or proprietary or model name

Paragon Infusion System ! I-Flow Corp.

% I-Flow Corp.

K982946 PainBuster Infusion Kit
3 K896422 3 Pain Control Infusion Pump (PCIP) Y Sgarlato Laboratories, In
¢ K944692 4 Homepump C-Series * I-Flow Corp.
5 K984146 5 Paragon Infusion Kit $I-Flow Corp.
6 K982256 $ Outbound Disposable Syringe Infuser 8McKinley
Section £~ Product Information — Appiiéable to Al Appiications

Common or usuai name or classification name:

Pump, Infusion

Trade or proprietarv or model name Model number
! SideKick Infusion Kit 1
2 2
3 3
4 4
5 s
6 6
FDA document mumbers of all priorrehhdsubmiuiom(% of outcome):
1} 2 3 ot s 6
7 s 9 10 u 12
Data inciuded in submission: 3 Laboratory testing O Animal triais O Human triais
Indications (from labeiing):

The SideKick Infusion Kit is intended to provide continuous infusion of

a local anesthetic directly into an intraoperative site for general

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

\-
% Jaamary 19, 1995

Version 1.0
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FDA Document Number: K990425
- Cmy/[nﬁuﬁmme: . FDAonhﬁlhmmngmmnb-—
I-Flow Corporation 2026095
Division name (if applicable): Phone number (include ares code): I
( 949 ) 206-2700 ext. 2670
Street address: FAX number (include ares code):
20202 Windrow Drive ( 949 ) 206-2603
ity: Province: : /P
Cit%:  Lake Forest Stata / ca | ™Y ys.a. ZIP / Postal Coda: i
A P 92630
= Wt NG/ |
me: S
Robert J. Bard Esq., R.A.C.
Title: Vice President of Regulatory and Legal Affairs
Section H Submission correspondent (if different ﬁ"cm::alio\ve)-- :
Company / Institution name:
Division name (if applicable): Phone number (include ares code):
( )
Street address: FAX number (include area code):
- ( )
City: State / Province: Country: ZIP / Postal Code:
Contact name:
Contact title:
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- 20202 Windrow Drive 1%
® Lake Forest, CA 92630
(949) 206-2700

I-FLOW (800) 448-3569
CORPORATION Fax (949) 206-2600

Via Federal Express
April 09, 1999 = = -
m 2 2
Food and Drug Administration _— S
Center for Devices and Radiological Health —— 3
Office of Device Evaluation — <
Document Mail Center HFZ - 401 w2 S
9200 Corporate Blvd. o 32 T
Rockville, Maryland 20850 I 3 =

Re: K990425

Reviewing Staff:
I-Flow Corporation is submitting additional data for the SideKick Infusion Kit. A copy of the

100 mi x 1 mi/hr model flow rate performance data is attached.

All questions and/or comments concerning this document should be made to:
Robert J. Bard, Esq., R.A.C.

Vice President Regulatory and Legal Affairs

[-Flow Corporation
20202 Windrow Drive
Lake Forest, CA 92630
Telephone: 949.206.2700
Fax: 949.206.2600

Sincerely,

o3P

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

N’

3 .
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20202 Windrow Drive

@ Lake Forest, CA 92630

I-FLOW (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 I-Flow
Corporation, | believe to the best of my knowledge, that ail data and information submitted in the
premarket notification for the SideKick Infusion Kit are truthful and accurate and that no material

fact has been omitted.

Robert J Bard, Vice President of Regulatory and Legal Affairs

} Name Title
|l-Flow Corporation 4/9/99
77
Company Dated
K990425

Premarket Notification (510(k) Number)
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Screening Checklist
For all Premarket Notification 510(k) Submissions

. . A - =
Device Name:_dg Lk, Jdmarns (o K990$2%
Submitter (Company): - ]
A T
B R
B A
s R b
E E 1
c A\ T
Items which should be included ) }\ (')
(circle missing & needed information) t T N v IF ITEM
E A IS
D L NEEDED
YES v AND IS

1. Cover Letter clearly identifies Submission as:
a) “Special 510(k): Device Modification”

b) “Abbreviated 510(k)”

c) Traditional 510(k)

GO
TO#2

S MISSING

2. GENERAL INFORMATION: REQUIRED IN ALL 510(K) SUBMISSIONS e ENED
Financial Certification or Disclosure Statement for 510(k)s with a NA YES NO
Clinical Study 807.87(i)
SPECIALS ABBREVIATED | TRADITIONAL AND IS
MISSING

a) trade name, classification name, establishment registration
number, device class

b) OR a statement that the device is not yet classified

FDA-may be a classification req st; see coordinator

c) identification of legally marketed equivalent device

NA

g

d) compliance with Section 514 - performance standards

NA

e) address of manufacturer

f) Truthful and Accurate Statement

g) Indications for Use enclosure

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

i) Class lll Certification & Summary (FORALL CLASS Iti DEVICES)

j) Description of device (or modification) including diagrams,
engineering drawings, photographs, service manuals

k) Proposed Labeling:

i) _package labeling (user info)

i) statement of intended use

i) advertisements or promotional materials

i) _ MRI compatibility (if claimed)

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

i) Labeling

iiy _intended use

i) physical characteristics

iv) anatomical sites of use

v) performance (bench, animal, clinical) testing

vi) safety characteristics

m) If kit, kit certification

3. “SPECIALS” - ONLY FOR MODIFICATIONS TO MANUFACTURER'S OWN CLASS Il

NENNGS

, Il OR RESERVED CLA

SS | DEVICE

a) Name & 510(k) number of legally marketed
(unmodified) predicate device

b) STATEMENT - INTENDED USE AND INDICATIONS FOR

* If no - STOP not a special

02 (rev. 04/13/98 4:19 PM)

%9

Page 1



USE OF MODIFIED DEVICE AS DESCRIBED IN ITS
LABELING HAVE NOT CHANGED*
c) STATEMENT - FUNDAMENTAL SCIENTIFIC
TECHNOLOGY OF THE MODIFIED DEVICE HAS NOT
S~ CHANGED*
d) Design Control Activities Summary
i) ldentification of Risk Analysis method(s) used to
assess the impact of the modification on the
device and its components, and the results of the
analysis
ii) 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
iii) 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
Requirements as specified in 21 CFR 820.30
and the records are available for review.

v IF ITEM
Is
SPECIALS | ABBREVIATED | TRADITIONAL | \eenen
AND IS
YES | NO | YES | NO | YES | NO | MISSING

4. ABBREVIATED 510(K): SPECIAL CONTROLS/CONFORMANCE TO RECOGNIZED STANDARDS

a) For a submission, which relies on a guidance :
document and/or special control(s), a summary
report that describes how the guidance and/or
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

et ii) A specification, for each consensus standard,

that all requirements were met, except for

inapplicable requirements or deviations noted

DCRD form 102 (rev. 04/13/98 4:19 PM)
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below
iii) An identification, for each consensus standard, of

any way(s) in which the standard may have been
o 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 of
the device with applicable consensus standards
and a reference to any accreditations for those
organizations
d) Dataf/information to address issues not covered by
guidance documents, special controls, and/or
recognized standards

5. Additional Considerations: (may be covered by Design Controls)
a) Biocompatibility data for all patient-contacting materials,
OR cettification of identical material/formulation:
i) component & material
i) __identi tient-contacting materials
ii) biocompatibility of final sterilized product
b) Sterilization and expiration dating information:
i) sterilization method
ii) SAL
ii) packaging
iv) specify pyrogen free
v) ETO residues
vi) radiation dose
¢) Software validation & verification:
i) __hazard analysis
i) _level of concern
iii)_development documentation
iv) certification

Items shaded under “NO” are necessary for that type of submission. Circled items and items with checks
in the “Needed & Missing" column must be submitted before acceptance of the document.

Passed Screening Yes No Reviewer:
. Date: FER 17 1009 Concurrence by Review Branch:

DCRD form 102 (rev. 04/13/98 4:19 PM) P
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REVISED:3/14/95

THE S10(K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN UNDER 510(K)
BOILERPLATES TITLED “DOCUMENTATION® AND MUST BE FILLED OUT WITH
EVERY FINAL DECISION (SE, NSE, NOT A DEVICE, ETC.) .
«SUBSTANTIAL EQUIVALENCE* (SE) DECISION MAKING DOCUMENTATION
K
Reviewer:
Division/Branch:
Device Name:
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
e’
3. Same Indication Statement? If YES = Go To S5
4. Do Differences Alter The Effect Or If YES = Stop NE
Raise New Issues of Safety Or
Effectiveness?
5. Same Technological Characteristics? If YES = Go To 7
6. Could The New Characteristics Affect If YES = Go To 8
safety Or Effectiveness? .
7. Descriptive Characteristics Precise If NO = Go To 10
Enough? If YES = Stop SE
8. New Types Of Safety Or Effectiveness If YES = Stop NE
Questions?
9. Accepted Scientific Methods Exist? If NO = Stop NE
10. Performance Data Available? If NO = Request
Data
11. Data Demonstrate Equivalence? Final Decision:
Note: In addition to completing the form on the LAN, “yes" responses to
questions 4, 6, 8, and 11, and every "no" response requires an
~ explanation.
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1. Intended Use:

2. Device Description: 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. Is the device life-supporting or
life sustaining? Is the device implanted (short-term or long-term)? Does
the device design use software? Is the device sterile? Is the device for
single use? Is the device for home use or prescription use? Does the
device contain drug or biological product as a component? Is this device
a kit? Provide a summary about the devices design, materials, physical
properties and toxicology profile if important.

EXPLANATIONS TO *YES®" AND ®"NO* ANSWERS TO QUESTIONS ON PAGE 1 AS NEEDED

1. Explain why not a device:

2. Explain why not subject to 510(k):

3. How does the new indication differ from the predicate device's

indication:
S

4. Explain why there is or is not a new effect or safety or effectiveness
issue:

5. Describe the new technological characteristics:

6. Explain how new characteristics could or could not affect safety or
effectiveness:

7. Explain how descriptive characteristics are not precise enough:

8. Explain new types of safety or effectiveness questions raised or why the

questions are not new:

9. Explain why existing scientific methods can not be used:

10. Explain what performance data is needed:
11. Explain how the performance data demonstrates that the device is or is

not substantially equivalent:

ATTACH ADDITIONAL SUPPORTING INFORMATION
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Internal Administrative Form

YES

1. Did the firm request expedited review?
Did we grant expedited review?

w[p

Have you verified that the Document is labeled Class Il for GMP
purposes?
If, not, has POS been notified?

Is the product a device?
s the device exempt from 510(k) by regulation or policy?
Is the device subject to review by CORH?

N
IS (N3

XN D A

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

9. Ifyes, does this new 510(k) address the NSE issue(s), (e.g.,
performance data)?

10.Are you aware of the submitter being the subject of an integrity
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.

N
NOSS




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.

February 11, 1999 Rockville, Maryland 20850
I-FLOW CORP. 510(k) Number: K990425
20202 WINDROW DR. Received: 11-FEB-1999
LAKE FOREST, CA 92630 Product: SIDEKICK INFUSION
ATTN: ROBERT J. BARD KIT

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)(1l) 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
Premarket Notification Staff
Office of Device Evaluation
Center for Devices and Radiological Health
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4A

Date of Submission: 2/9/1999

51000 O IDE OPMA 0 PMA Suppiement - Regular
[ 510(k) Add'l information {J IDE Amendment O PMA Amendment O PMA Suppiement - Special
[ IDE Suppiement CJ PMA Report O PMA Suppiement - 30 day
0] PMA Suppiement - Panel Track
SectionBY~ on— S10(k)s Oiily
SR New devics (3 Change in technology, design, materials,
or manufacturing process
O Other reason (specify)
Section B2 " Réason for Submissien -— PMAs Qiily
O New device O Change in design, component,
0 Withdrawal or specification:
[ Additions! or expanded indications {J Software
O Licensing agreement O Color Additive
[J Other (specify below)
0 Labeling change:
O Indications O Process change:
[ Instructions O Manufacturer
O Performance Characteristics O] Sterilizer
O] Sheif life (] Packager
O Trade name evice o
O Other (specify below) ] Respouse to FDA correspondence (specify below) Y Amendment >
[J Request for applicant hold o - S L
O Chaage in ownership [ Request for removal of applicant hold r — 2
[ Change in correspondent £J Request for extension e - S
_ 0 Request to remove or add manufacturing site g o =
0O Other reason (specify): =y = g
Section B3 ' Réason for Submission — IDEs Only - B R
O New device O Change in: CJ Response to FDA letter concerning:
O Addition of institution O Correspondent O Conditional approval [
O Expansion / extension of study O Design O] Deemed approved 1
O IRB certification [J Informed consent O Deficient final report
0 Request hearing O Manufacturer O Deficient progress report
O Request waiver O Manufacturing [J Deficient investigator report
[ Termination of study [J Protocol — feasibility O Disapproval
O Withdrawai of application O Protocol- other O Request extension of
O Unaaticipated adverse effect O Sponsor time to respond to FDA
{J Request meeting
O Emergency use: O Report submission: {J IOL submissions only:
[ Notification of DCummmvmgmx CJ Change in IOL styie
emergency use O Annual progress 3 Request for protocol wai
0 Additional information 0 Site waiver limit reached
O3 Final \;g
O Other reason (specify): f :
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‘ ' FDA Document Number: “

Section C Product Classification
Product code: 80 FRN C.F.R. Section: 880. 5725 Device ciass:
Ochsi  Xcumn
O Class il1 O Unclassified

Classification panel: General Hospital and Personal Use Device

FOI - Page 4701256

Section B ¢ Iiformation on 5$10(k) Submissions:: _
Product codes of devices to which substantial equivalence is clsimed: Summary of, or statement conceming,
1 80 FRN |2 80 MEB 3 ‘ safuty sod effsctivences data:
JR(510(k) summary attached

s 6 7 ] 3 510(k) statement
Information on devices to which substantiai equivalence is clsimed:

510(k) Number Trade or proprietary or model name Manufacturer
1 K923875 1 paragon Infusion System ! T-Flow Corp. I
2 1%832322 12 painBuster Infusion Kit 2 I-Flow Corp. H
3 K896422 3 Pain Control Infusion Pump (PCIP) 3 sgarlato Laboratories, In&.
4 K944692 4 Homepump C-Series 4 I-Flow Corp.
5 K984146 5 Paragon Infusion Kit $1-Flow Corp.
6 K982256 8 Qutbound Disposable Syringe Infuser 8McKinley
Section £ Product Information — Applicable to All Applications

Common or usual name or classification name:

Pump, Infusion

Trade or proprietarv or model name Model number
1 sideKick Infusion Kit 1
2 2
3 3
4 ‘
s s “
6 6
FDA dooument numbers of all prior related submissions (regardless of outcome):
1 2 3 K s 6
7 8 9 10 1 12
Data inciuded in submission: [ Laboratory testing O Animai trials O Human trials
Indications (from labeling):

The SideKick Infusion Kit is intended to provide continuous infusion of

a local anesthetic directly into an intraoperative site for general

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

Jaery 19, 1995



Oriainal
~— [0Add ODelete 2026095
Company / I-Flow Corporation
Division name (if appiicable): Phbone number (include area code):
( 949 )206-2700 ext. 2670
Street address; FAX number (include ares cods):
20202 Windrow Drive ( 949 )206-2603
City: Lake Forest Stata / ince: CA c ¥ U.s.A. ZIP / Postal Coda:
92630
¢ ; Robert J. Bard, Esq., R.A.C. I
Contact title: |
Vice President of Regulatory and Legal Affairs
O Original FDA establishment registration number: | [0 Manufacturer O Contract sterilizer
O Add O Delete O Contract manufacturer O Repackager / relabeler
Company / Institution name:
Division name (if appiicable): Phone number (include ares code): I
| C )
Street address: FAX number (inciude area code): I
= ( )
City: State / Province: Country: ZIP / Postal Code: H
Contact name:
Contact title:
O Original FDA establishment registration number: | [J Manufacturer O Contract sterilizer
OAdd O Delete 0 Contract manufacturer O Repackager / reisbeler
Company / Institution name: "
Division name (if applicable): Phoue number (includs ares code): ﬁ
( )
Stroet address: FAX number (include ares code): "
( )
City: State / Province: Country: ZIP / Postal Cods: Il
Contact name: "
Coamct title:

Versi .0
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| sm‘ ; G Amorsm K

Company / [nstitution name: ) FDA establishment registration mumber:
— I-Flow Corporation 2026095
Division name (if applicable): Phone number (inciude ares code): I
( 949 ) 206-2700 ext. 2670
Stroet address: FAX number (include ares cods): n
20202 Windrow Drive ( 949 ) 206-2603
e Province: . ZIP / Postal Code:
City: Lake Forest State / ca | “™  ys.a
92630

— MMM a&é

Name: Robert J. Bard Esq., R.A.C. h

Title:  yjice President of Regulatory and Legal Affairs "

Section H Submission correspondent (if different &Om:saﬁove)-v-- L "

Company / Institution name: u

Division name (if applicable): Phone number (include area code): "

( )
Street address: FAX number (include area code): ,'
- ( )

City: Stats / Province: Country: ZIP / Postal Code: |1

Contact name:

Contact title:
%

;;;;:;not aﬂ‘act any FDA deemon cmcmg
;:;_g:'FDA’s Center for Dévices and R:dloloml
mnreeﬁmmly Themﬁ)mnucn """" you ' i

thacover sheeL Ifyouhave aqucstmn concmgco : ' o
;v};_gsheet, please contact the Division: of Stiaall Mnnm'actnrers Asasunce“at:-ifz-{
" (800)'638-2041 or (301) 443-6597 e
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20202 Windrow Drive
]
®

Lake Forest, CA 92630

I-FLOW (800) 448-3569 (949) 206-2700
CORPORATION Fax (949) 206-2600
N
Premarket Notification - 510(k)
Via Federal Express . -
February 9, 1999 =3 o b
m = g
Food and Drug Administration c S
Center for Devices and Radiological Health rvl = >
Office of Device Evaluation e £ =4
Document Mail Center HFZ - 401 He oz >
9200 Corporate Blvd. e - z
Rockville, Maryland 20850 s B =
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 SideKick
Infusion Kit prior to the introduction into interstate commerce for commercial distribution

The SideKick Infusion Kit is substantially equivalent to the I-Flow Paragon Infusion Kit (K984 146)
the |-Flow Paragon Infusion System (K923875), the I-Flow PainBuster Infusion Kit (KS80558,
K982946), the Sgariato Pain Control Infusion Pump (PCIP) (K896422), the I-Flow Homepump
C-Series (K944692) and the McKinley Outbound Disposable Syringe Infuser (K982256)
All questions and/or comments concerning this document should be made to
Robert J. Bard, Esq., 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,

Rabert J. Bard, Esq., RAC
Vice President Regulatory and Legal Affairs

4}4
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- 20202 Windrow Drive
@ Lake Forest, CA 92630
-FLOW (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))
I certify that, in my capacity as the Vice President of Regulatory and Legal Affairs of I-Flow
Corporation, | believe to the best of my knowledge, that all data and information submitted in the
premarket notification for the SideKick Infusion Kit are truthful and accurate and that no material
fact has been omitted.
U sigr Slgnature
Robert J Bard, Vice President of Requlatory and Legal Affairs
Name Title
~ |I-Flow Corporation 9/ q/ 11949
Company Dated
Premarket Notification - 510(k) Number
.
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~ 20202 Windrow Drive
@ Lake Forest, CA 92630
I-FLOW (800) 448-3569 (949) 206-2700
CORPORATION Fax (949) 206-2600

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

1. The SideKick Infusion Kit 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.

(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 801.109)

N (Optional Format 1-2-96)

T
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Premarket Notification — 510(k)
SideKick Infusion Kit
Page 1 of 16

1.0 GENERAL INFORMATION
1.1 Purpose of Submission

~ 1.1.1

"1.1.2
1.1.3
114
1.1.5

This submission is intended to notify the Federal Food and Drug
Administration that I-Flow Corporation intends to market a new kit, the
SideKick Infusion Kit.

Trade Name: SideKick 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

The SideKick 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 SideKick Kit is substantially equivalent to the I-Flow Paragon Infusion Kit
(K984146), the I-Flow Paragon Infusion System (K923875), the |-Flow
PainBuster Infusion Kit (K980558, K982946), the Sgarlato Pain Control
Infusion Pump (PCIP) (K896422), the I-Flow Homepump C-Series (K944692)
and the McKinley Outbound Disposable Syringe Infuser (K982256).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS
2.1 Description of the SideKick Infusion Kit

— 211

2.1.2

213

2.1.4
215

2.1.6

FOI - Page 54 of 256

The SideKick Infusion Kit is identical to the I-Flow Paragon Infusion Kit with
the exception of the SideKick pump and administration set replacmg the
Paragon pump and administration set.

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

21.21 The Paragon Infusion Kit contains all the above components
except for a Paragon pump and administration set instead of the
SideKick pump and administration set.

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

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

See Appendix A for drawings and Appendix B and C for labeling of the
SideKick Infusion Kit.

(6



Premarket Notification — 510(k)
SideKick Infusion Kit
Page 2 of 16

2.2 Description of SideKick Pump
221 |V

222
2.2.3

224
225

2.3 Description of SideKick Administration Set
231 |V

2.3.2
2.3.3

2.34

2.4 Product Configuration
See Appendix A for drawings and Appendix B and C for labeling.
241  The SideKick pump:
2411 SK100000: 100 ml volume
2.4.2 The SideKick administration sets:

~ 2421 SK100010: 100 ml! volume, 1 ml/hr flow rate
2422 SK100020: 100 ml volume, 2 mi/hr flow rate
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Premarket Notification — 510(k)
SideKick Infusion Kit
Page 3 of 16

24.23 SK100020Y: 100 mi volume, 1 ml/hr flow rate, dual orifice, dual
catheter with Y adapter

24231 (P4

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

2431 SideKick pump (optional).

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

2432 SideKick administration set.

2433 Catheter:
24331 [P0

24332

2.43.3.3

2434 Needle:
24341 14 to 18 G, 1 %2 to 3 Y4 in. length, stainless steel.

24342 |(P04

24343

2435 Syringe (optional):
24351 |7
24352

24353

2436 Dressing (optional):

~ 24.36.1 The dressing is used to hold the catheter and/or flow
restrictor in place.
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2437

243.8

2439

g

24310

24311
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Premarket Notification — 510(k)
SideKick Infusion Kit
Page 4 of 16

24362 |V

Carry Case (optional):

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

243711 (b} (4)
Antiseptic Skin Swabs (optional):

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

24382 |V

Tape (optional):

2.4.3.9.1 The tape may be used to tye secure catheter, flow
control tubing or gauze.

24392 |(PD

Gauze (optional):

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

243102 |\

Y Adapter (optional)

243111 TheY adapter is used for an additional catheter for a
large wound or multiple wound sites.

243112 (VW



Premarket Notification — 510(k)
SideKick Infusion Kit
Page 5 of 16
2.5 Components and Materials
All kit components other than the pump and administration set are identical to those
used in the Paragon Infusion Kit submitted under K984146.

The SideKick administration set is a disposable device intended for single patient use.
The SideKick pump is reusable. No components of the SideKick pump are in the fluid

path.
2.5.1  Non-fluid path components

2511 Luer Cap:
25111 (P

2512 Pinch Clamp 0} (%)

2513 Dressing/Tape/Gauze/Skin Preps.
2514 Carry Case: Nylon.
2.5.2 Fluid path components

25.21 Filter (optional): Manufactured by I The filter is air
eliminating with a nominal pore size of (* (") | The membrane

matenal isal” (Y The air vent material is
(D) (4 The filter housing is clear acrylic.
25.2.2 Filter (optional):
25221 |7
25222

25.2.3 Luer Adapters:
25231 |[(D

2524 Tubing (Make-up): PVC, (D) (%)
2,525  Tubing (Flow Control): PvC, P 7
2526 Glass Orifice (optional); (?) (%)
25261  Orifice Sleeve:|'”
2.52.7  DrugBag: PvC, '” "
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Premarket Notification — 510(k)
SideKick Infusion Kit
Page 6 of 16

2528  Fill Valve
25281  Housing: PvC,'” "
25282  Disk| """
25283  Luer PVC, (V%

2529 Catheter: (0)(4)
(b) (4)

25210 Needle: Stainless Steel.
. | (b)(4)
2.5.2.11 Syringe:
25212 Y Adapter: PVC,['” "
25213 Solvent Bonding:|'~ "
Pumping Mechanism
26.1 The SideKick pumping mechanism is similar to the Paragon pump (K923875),

?tijf)f?gnq in the spring mechanism.

26.2

26.3

26.4
26.5
Power Requirements

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

3.0 OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS

2.6
2.7
3.1
3.2
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Standard Operating Conditions:

Residual Volume: <5ml

Operating Temperature: 31°C skin temperature (90°F)
Test Solution: 0.9% NaCl

Operating Pressure: 9 to 1 psi pressure source

Head Height: 0

Accuracy: +15% at 95% confidence interval

Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the +15% accuracy claim.

100 mi x 2 mi/hr
Average Flow Rate (mi/hr) 2.09
% Accuracy 96
Std. Dev. 0.06
N 5
(b) (4)

100 mi x 2 ml/hr: A piece sample produced an average flow rate of 2.09
mi/hr. The resulting average is within its +15% accuracy claim. The fastest infusion
had an average flow rate of| "’ {ml/hr and the slowest infusion had an average flow
rate of | (°) {ml/hr.

Graphical representation of the data can be found in Chart #1. 5/



Premarket Notification — 510(k)

Page 7 of 16

SideKick Infusion Kit

"paJanlep
uaaq sey jul

1) (q ) 4eye painseaw s
ajel moy abelaae ay)
‘Bldj0 183} D 104,

‘san|jeA awi)
uaamjaq (Jy/w) ayes
Moy} obesaAe ay) si
2)el Moy [eJusWwaIou|,

(SN) dy/w Z x jw 001
(Jynw) srey Mmoj4 [ejuawalou]
jog uonESIUIWPY NOINepIS
L#eyn

)

s

o] (smou) owny

(du/w) a3ey mold pejuswesou]

(z)(9)

L
'A9Q PIS
abelaay
N
Xe
— i uIn
— D)
() (q)| #°ldwes
Iv3Iive (SIy) dwi |
MO14 IOVHIAY

1

FOI - Page 60 of 256



4.0

5.0

6.0

Premarket Notification —~ 510(k)
SideKick Infusion Kit
Page 8 of 16

(b) (4)

33 (Blgc(:lz) Pressure (Head Heiaht) Combarison:

(D) (4)

3.4 Drua Deliverv Comparison:.
(b) (4)

(b) (4)

3.5 Safety / Alarm Functions

3.5.1  The SideKick 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.

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

3.5.3 I[f 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.

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

3.5.5 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.

BIOLOGICAL SPECIFICATIONS

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

4.2 The SideKick administration set is categorized as follows:
421 Device Category: External Communicating Device.
422 Body Contact: Tissue/Bone/Dentin Communicating
4.2.3 Contact Duration: Prolonged.

CHEMICAL AND DRUG SPECIFICATIONS

51 Compatibility

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

5.1.2 The SideKick 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 SideKick Infusion Kit.

INTENDED USE

6.1  The SideKick Infusion Kit 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.

6.2  Additional routes of administration include percutaneous, subcutaneous, intramuscular
and epidural infusion.
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6.3 The SideKick pump is re-usable. The disposable SideKick administration set is single
patient use only.

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

6.5 The SideKick 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 SideKick Directions for Use labeling:
7.2.1  Provides comprehensive directions for preparation and use for the SideKick.
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 801.109 (b)(1).

7.2.6 Includes the specifications of the SideKick. The specifications include the
priming volume, residual volume, accuracy and operating conditions.

N
7.3 Identification labels and labeling
7.3.1  I-Flow has developed product identification labeling for the SideKick Infusion
Kit. Refer to Appendix B for examples.
7.4 Packaging labels
7.41  Contains the prescription statement required under 801.109(b)(1).
7.5 Appendix B and C contains example labeling of the following:
7.5.1  Labeling for pump, administration set, catheter, needle, syringe and dressing.
7.6  Appendix D contains predicate labeling for the Paragon Infusion Kit, Paragon Infusion
System, PainBuster Infusion Kit, Sgarlato Pain Control Infusion Pump (PCIP), the
Homepump C-Series and the Mckinley Outbound Disposable Syringe Infuser.
8.0 STANDARDS
8.1 There are currently no standards established for mechanical infusion pumps.
9.0 PACKAGING
9.1 The components of the SideKick Infusion Kit may be purchased as sterile, finished
devices or purchased in bulk, non-sterile and packaged by |-Flow.
9.2  The SideKick Kit consists of an inner pouch or tray with Tyvek lid stock surrounded by
— an optional header bag with a Tyvek strip.

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

3
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9.4 The SideKick Kit components are placed in the inner tray or pouch.
9.5 Packaging is suitable for either radiation or ETO sterilization.
~ 9.6 The SideKick 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 SideKick administration set maintain sterility in excess

of three years.
10.0 STERILIZATION INFORMATION
(b) (4)

10.1 The methods of sterilization are| '~ ' "/ or ETO gas.
(b) (4)
10.2

10.3

104

10.5

11.0 REFERENCES
11.1  Appendix E contains the following articles:

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

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

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

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

— 11.1.5 Rawal, N., et al. Postoperative patient controlled regional analgesia at home.
Poster presented at American Society of Anesthesiologists, 1997.
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11.1.6

11.1.7

11.1.8

11.1.9

11.1.10

11.1.11

11.1.12

11.1.13

11.1.14

11.1.15

11.1.16

11.1.17

11.1.18
11.1.19
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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.
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analgesic effects of intra-articular bupivacaine and morphine following
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Shenfeld, O., Eldar, G., Lotan, G., Avigad, I., Goldwasser, B. Intraoperative
irrigation with bupivacaine for analgesia after orchiopexy and herniorrhaphy in
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Drug insert for Naropin (ropivacaine HCI).
Drug insert for Marcaine (bupivacaine HCI).
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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 SideKick Infusion Kit, 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
indicated for general infusion use, including chemotherapy and pain
management.

12.1.3 Both the SideKick Infusion Kit and the predicate McKinley Outbound
Disposable Syringe Infuser are indicated for subcutaneous and epidural drug
delivery.

12.2 Comparison to the Paragon Infusion Kit (K984146)

12.2.1 The SideKick Infusion Kit is identical to the predicate Paragon Infusion Kit
with the exception of the SideKick pump and administration set replacing the
Paragon pump and administration set. Both kits consist of an infusion pump,
administration set, catheter, needle, syringe, Y adapter, carry case, dressing,
tape and gauze.

12.2.2 The Paragon Infusion Kit uses a similar reusable, mechanical infusion pump
and identical fluid path administration set.

12.3 Comparison to the PainBuster Infusion Kit (K980558, K982946)

12.3.1 The SideKick Infusion Kit is identical to the predicate PainBuster Infusion Kit
with the exception of the SideKick pump and administration set replacing the
PainBuster pump. Both kits consist of an infusion pump, catheter, needle,
syringe, Y adapter, carry case, dressing, tape and gauze.

12.3.2 The PainBuster Infusion Kit uses a disposable, elastomeric infusion pump
with integrated administration set.

12.4 Comparison to the Paragon Infusion System (K923875)

12.4.1  The SideKick Infusion Kit uses a similar mechanical, reusable pump as the
predicate Paragon Infusion System.

12411 (D

12.4.1.2

12.4.1.3
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124132 [P of

12.4.1.4 (DD

124.1.5

12.4.2 The SideKick Infusion Kit uses similar administration sets as the Paragon
Infusion System, differing only in the calibration of the flow control orifice to
adjust for the pressure difference between the two pumps.

12421 |V

12.4.2.2

124.2.3

Comparison to the Sgarlato Pain Control Infusion Pump (PCIP) (K896422)

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

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

Comparison to the Homepump C-Series (K944692)

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

Comparison to the McKinley Disposable Syringe Infuser (K982256)

12.7.1  The Outbound Syringe Infuser is a disposable, syringe infusion pump with
attachable administration set.

12.7.2  Both the SideKick Infusion Kit and the McKinley Outbound have similar routes
of administration (i.e. subcutaneous and epidural). As discussed in section
2.3, both pumps have similar flow control and use the same/| (" (%
(0) (4" to determine flow rate.

Specifications

12.8.1 The SideKick Infusion Kit and all its predicate devices have similar fill
volumes and flow rates, see Table 1.

Flow Control

12.9.1  The SideKick Infusion Kit and all its predicate devices use either a glass
orifice or PVC tubing to control the flow rate.
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12.10 Materials

12.10.1 The SideKick Infusion Kit uses the same fluid path materials as the Paragon
Infusion Kit. All fluid path materials of the SideKick Administration Set are in

conformance with ISO 10993 Part 1.

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

predicate devices.
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Appendix A
Sidekick Infusion Kit Drawings
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SIDEKICK ADMINISTRATION
SET

SIDEKICK ADMINISTRATION

SET

(W/DUAL ORIFICES)

(b) (4)
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M MEDICAL

SPECIALTIES

. D

Versaion® Nonwoven All-Purpose Sponges

ideay for aoplying aintments, prepping, WioING neeales. c:eanng
sides ana more. Rayorn/potyester blena construction. Cost-
sffective soonge. Highly apsorpent. Virtuaily lint-free. Tray of 50.

Stenie 2's in Peet-Back Package

ORDER NO. OEBCRPTION QUANTITY
KEB042 2° x 2°, 4-ply c3/3000
XEB043 3" x 3%, 4-ply c8/2400
KEBO46 3" x 4%, 4-ply ca1200
KEBO44 4° x 4°, 4-oly c/1200

Steri-Drape™ Surgleal Drapes
Sten-Orape™ oiastic drapes feature
depenaable 3M aghesive. Heips mantain
stenle fieid arouna surgical site and isolates
endogencus sources of contamination.
Sten-Orape™ biue fabric drapes are con-
! structec of impermeabie fabnc, and provide
offective aguuncts to any drape system.
Avalaole :n a wige range of sizes and

styles.
ADER NO. JESCRITION

M1000 17%° x 11%° bx/10
:M1010 TTR® x 23%"° ox/10

SWABS/SKIN PREPS & TOWELETTES

Alcohol Prep Pads

Appendix A
Example Components for SideKick Kit
Clinipad Alcohol Prep Pads

Aqueous Toweiettes
Towerette saturated with punfied water ana 0.99% banzy! aiconol.
i-amnatag

and packaged in a num.naw-suno fo poucn.
CRDER NO. QUANTITY
crL23ss 8' x S¥°, bx/100 cs/1000

Pouches, Towelsttes, and Prep Pads

Broag range of products including antiseptics. siin protactants
ang cosmeuc rtems. Unit-of-uss pmgmg eliminates waste ana
cross-contaminanon. Color coaea

ORDER NO. DESCRIPTION QUANTITY
CclL2389 Castie soap towerettes cs/1000
ClL2391 Refresning towetettes cx/1000
ClL2395 Antiseptic towelettes /1000
CL3941 Powidone rodine soiution, 1 oz cx/200
CLB133 Protective gressing ¢%/1000

Tincture of Green Soap Toweiettes

A folded towetette saturated with green soap tincture soiution
ana packagea in a hermeucaily-sealed. foii~laminatsd pouch.
ORDER NO. DESCRIFTION
ClL23%6 8° x 54°

c¥/1000

lodophor Tripies Toweiettes

Poloxamer 10aine 1s saturatea on three foided toweiettes. pack-
agea in a nermeticaily sealed. foii-laminated pouch. Sulk case.
ORDER NO. OESCRPTION oy
CL2590 2%° x 1°, unfoided 6" x 4%"* c/1500

Liquid Castile Soap Pouches
A hermetically-seaied myiar pouch filled with the highest quality

/ 70% isopropyt aicohol impregnated in non-woven applicators.
packagea in hemmetcaily semied. foil boucnes. 70% isopropyr castile soap.
aicohol is usea as a topical antiseptic/anti-infective agent onor to |, OmDERNO. OBSCRIFTION —QuaNTITY
; agmimistenng injections. The stenie labeied progucts are ail ClL3932 4 x2° cs/500
/ processea in accoroance with U.S.P. steniity testung proceaures. "
i a QUANTITY /
‘ 10110 40 x 1%°. bx200 c&/2000 d
; CLO110R Medium, 1%" x 14°, 5x/100 cx2000 /
C CLo210 Large, 1%4* x 2°, hx/100 /1000
Acsetone Alcohol Prep
Pads
70% iscoropvi aicono! compinea
with 10% acetone moregnatea
on a non-woven applcator. packK-
J agea in a nermencaily-seaseq. fcii- -
lammatea ooucn.
“RODER NO. JESCRIPTION SUANTITY
-.0310 ‘K" x 14", Zx2100 -3/1000 -
FOlI - Paaﬁ 7Q of 256
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Appendix A

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

)

T, Microtoam™ Surgicai Tape
VP Sen , T Stretcnabie. nypo-atiergenic tape for cressure aressings. Made

lodophor PVP Scrub Swabsticks of surgical foam coated with firm achesive. Used for ortnooeaic
2 renapilitation aressiNgs, post-surgical dressings, ana retief of

sanursted with povidons odine SCrup antiseouc. a
souuon c% s powidone 1oding and anonionic cetergent egema ana distenuon non-mitating. Tears sasity. Stretcned.
packaged in a inatea poucn. ORDER NO. ERCAITION

/12

ONSCRIPTION ouAMNTITY IM1528-1 1* x 5% ya, cs/10 bx

ORDER NO.
swap. bx/50 c3/500 3M1528-2 2* x 5% yd. cs/10 bx bx/6
250 ) 3m1s28-3 3° x 5% yd, c/10 bx b4
3M1528-4 4* x 5% ya, cs/10 bx bx/3

Lemon Glycerin Swabsticks

4° swapstcks saturated wnr a lemon ﬂa\:c:’recrl1 %wzﬁee ang a Micmpore"" Surgical Tape

dleasant 1astng, odoriess liquio Dackagea | ucalv- This nypo-aileraenic paper tape IS porous 10 {@ moisture 10

sealed. foil-ammnatea EOUCN. ADDIODNATe for general Moutn care. escanép\s-nnouf reducing aahesion. £asy to rirnma?ve ana teaves

QADER MO. OESCAIFTION JuaTTy minimal tape resiaue.

CL1225 Tripie swap. ox/25 css250 ORDER MO OEACRPTION QUANTITY
3M1530-0 4" x 10 yd, c=/10 bx ox/24
3M1530-3 1* x 10 yd, cs/10 bx bx/12
3IM1530-2 2" x 10 yd, cs/10 bx bx/6
3M1530-3 3" x 10 yd, ¢s/10 bx bx/4
3M1533-1 1" x 10 yd, tan. cs/10 bx bx/12
IM15833-2 2® x 10 yd., tan, cs/10 bx bx/6
3M1535-1 1* x 10 yd. dispenser pack, cs/10 bx bx/12
3M1535-2 2° x 10 yd. cispenser pack, cs/10bx  ox/6

o
/franspore"' Surgicai Tape

¢ Lightwesgnt, ciear plastc tape. For secunng pressure aressings
/ over movaple ioints. Hypo-allergenic aahesive. eaves no

resiaue. Uniformiy perioratea for ventitation. Conforms weit ana

! tears easity. X-ray wransparent.

37 Haalthe 4
Blenderm™ Surgicai Tape | e cescrarrm uwwrry
“eatures 2 wateroroot backing that DfOTects aganst outsige con- |3 0 4" x 10 vo, c/10 bx bx/24
:aminaton. It iS recommenaead for OCCiusIve SKin test Datcnes and | 1527-1 1* x 10 va, cs/10 bx ox12 )
orotective dressngs. This nypoallergenic. piastic surgicai tane 3M1527-2 2° x 10 va, c/10 bx =7
aaheres securely to body contours. 3M1527-3 3° x 10 yqg, ca/10 bx ox/4
ORDER NO. OESCHIPTION QuANTITY 3M1527S-1 1* x 1% yd, singie use. cs/5 bx bx/100
3M1525-1 1*x § yd. c/10 bx ox/12 3M1527S-2 2° X 1% yd. single use. cs/§ bx bx/50

3M1525-2 2" x § ya, c/10 bx bx/6

—

Durapore™ Surgicai Tape

Durapcre™ surgical tape 1s a Mmuitiouroose speciaity aressing
tape for applications wnere strengtn Is required. This nypoaiier-
genic siik tape features a strong, durable bacxing ana excelient
aahesion 10 provide secunty for the most crcal taping neeas.
The permeapie D3acKNg permis moisture Dula-uo.

ORDER NO. DESCRIPTION UANTITY
3M1538-0 4" x 10 ya. csv10 bx w24
2M1538-1 1* %x 10 ya, csv10 bx ax/12
IM1538-2 2* x 10 va. cs/10 bx X6
:M1538-3 2*x 17 va. cv10 bx ox/a g 3
£ :iTE HAEALTHCARE 21STRISBUTOR
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M MEDICAL
SPECIALTIES
[ D15 1 RIHUTORS |

Medi-Rip* Seif-Adherent Bandages

Cotton serf-acherent bandage wrth eiastic suDPOrt securety
SUCKS 10 ntsed. but never 10 skin or har. Tears easiy to exact
engun neeceq. Lightwesgnt, coot and comfortadte. Ingividuaily
~TBDDEA 1n § vara lengths.

JRDER NO. OENCAFPTION QUANTITY
CCos10 1%, non-stenie. cs/4 bx bxs24
CCo520 2°, non-stenie. cs/8 bx bx/12
CC0530 3°. non-stenie. cs/8 bx bx/12
SC0540 4°, non-stenie, cs/8 bx bx/12
CCoss0 §°, non-stenie. cs/4 bx bx/12
Co-Wrap™

Seif-agherent - never neeas ons, clips or tape. Patient-frienaty
cotton stavs cool. comfortable ana gentie. Low cost - wst pen-
nies per apphcaton. User-friengly - eacn roti is easy 10 start ana
finish wrth no waste.

OMDER NO. ORSCRPTION QUANTITY
CC910 1* x § yds, tan. c/4 bx bx/24
Cg2920 2" x § yas, tan, cs/8 bx bx/12
CC2930 3° x § yds, tan, cs/8 bx bx/12
CC2940 4* x 5 yds, tan, cs/8 bx bx/12
C 6° x § yds, tan. cs/8 bx ox/12

amnTY

c8/96

6923 3%, stenie, pk/12 c8/72
q 4°, stanie, px/72 =7
-J8926 6°, stenie, pk/12 cw48

Appendix A
Example Components for SideKick Kit
Johnson & Johnson Kling Conforming Gauze

Sof-Kling™ Canforming Bandages

Sof-Kling™ Canforrming Banaage
ombmmmmanqa_mmm. This
inaivicuaily

ORDER NO.

+J6992
L6993
+JE994
LI6996

Conform® Stretch Bandages

One-pty cottorvpolyester diend Crocheted bandage. Provig

softness, conformnvu;y low lint, high ansorpency. Ideai f?r
rovding

Non-Stenite, Bulk

ORDER NO. OBICRIPTION

KE2239 1* x 4.1 yas, bg/24

KE2242 2° x 4.1 yds, bg/12

KE2244 3" x 4.1 yds. bg/12

KE2247 4* x 4.1 yas, bg/12

KE2249 6% x 4.5 yas, bgr12

Sterile in Soft Pouen

ORDER NO. JESCRIPTION QUANTITY
KE2230 '* x 4.1 yas. bg/12 ce/86
KE2231 2° x 4.1 yas, bg/12 cs/96
KE2232 3° x 4.1 yas, bg/12 cy/86
KE2236 4 x 4.1 yds, bg/12 c¥/96
KE2238 6" x 4.5 yds, bg/12 Cce/48

“Jo
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Appendix B
Sidekick Infusion Kit Labeling
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000000000000000000000000000000 DIRECTIONS FOR USE

S I D E KI C K e

PAIN MANAGEMENT SYSTEM

The SideKick Pain Management System includes the SideKick Pain
Management Kit and SideKick Infusion Pump. The kit is designed
to work with the infusion pump, which may be sold separately.

KIT CONTENTS DO NOT USE IF PACKAGE HAS BEEN OPENED OR IS
1 each - Administration Set (package sterile) DAMAGED OR IF EITHER PROTECTOR CAP IS NOT IN
1 each - 16 GA |.V. Catheter Needle (package sterile) PLACE.

1 each - 20 GA Epidural Catheter Set (package sterile)

1 each - Medication Label (non-sterile) SIDEKICK KIT IS SINGLE PATIENT USE ONLY.

1 each - Carrying Case (non-sterile) SIDEKICK INFUSION PUMP IS REUSABLE AND
NON-STERILE. DO NOT STERILIZE. REFER TO
CARE OF THE SIDEKICK INFUSION PUMP.

CONTRAINDICATIONS
Not for intravenous or intra-arterial drug delivery.
Not for blood, blood products, lipids or fat emulsions delivery.

INTENDED USE CAUTION

The SideKick Pain Management System is intended to 1. Medications used with this system should be administered
provide a continuous infusion of a local anesthetic directly in accordance with instructions provided from the drug
into an intraoperative site for postoperative pain manufacturer.

management. Additional routes of administration include 2. This product contains natural rubber latex which may
subcutaneous, intramuscular and epidural. cause allergic reactions. Individuals with known natural

rubber latex sensitivities should not use this product.

THE SIDEKICK PAIN MANAGEMENT
INFUSION PUMP AND ADMINISTRATION SET

[locee
i

i

A

DESCRIPTION

SIDEKICK Infusion Pump©®
Fluid Level Indicator @
Reservoir Bag ©

Fill Port @

PVC Tubing (approx. 127 cm) © © Py
1.2 micron air-eliminating filter (6
Flow restrictor @

Luer Lock ©

Flow Rate Label ©

EENEEE
DT NTEN ”W' "
FLs

© 0N A wWwN 2

©
o/
®

000.0000000000000000000000000.0000000000000000000000006,0000
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DIRECTIONS FOR USE0000000000000000000000000000090

FILLING (USE ASEPTIC TECHNIQUE)
1.
2.
3.

4.

PRIMING THE ADMINISTRATION SET
1.

PLACING THE CATHETER
1.

2.
3.

® ~

FOI - Page 84 of 256

Close clamp on tubing. ©
Remove protective cap from fill port. Do not discard cap.
Attach filled syringe to the fill port and inject medication into pump. Repeat

if necessary up to 100 mis. @

Remove air from the reservoir bag by aspirating with a syringe attached to
the filt port. Squeezing the sides of the reservoir bag when pulling back on
the syringe will aid in removing the air.

Replace the cap on the fill port.

Label with the appropriate pharmaceuticai and patient information. Do not
place labels on the bag. Labels may be wrapped around the tubing.

CAUTION: SIDEKICK infusion pump, carrying case and medication label
are NON-STERILE. Not to be loaded in sterile field.

Using appropriate aseptic technique, remove the cap from the Luer lock at

the end of the set. Open the clamp on the tubing set and squeeze reservoir
bag. The medication will flow toward the end of the Luer lock.

Confirm that fluid is flowing by observing the formation of a drop at the end
of the Luer lock. @

insert introducer needle through the skin (approximately 3-5 cm away from

wound site) then push introducer 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 into
the wound site (approximately 5-8 cm).

CAUTION: Assure that the catheter tip is not in a vein or artery.

While holding catheter (a) tightly in place, remove introducer needle.
Assure proper catheter placement in wound site.

NOTE: Catheter placement will vary depending on surgical procedure.
Care should be taken during catheter placement such that occlusion will

not occur during use and that catheter removal will not be impeded.

Attach the catheter connector to the unmarked end of the catheter. Tighten
until catheter cannot be removed. §

Catheter may need to be secured with tape to maintain catheter

placement.
Attach syringe to catheter connector and prime catheter with local

anesthetic.

WARNING: If catheter tip location cannot be verified before priming,
draw back on the syringe to check for blood return. Blood return may
indicate the catheter is in a vein or artery which is unsafe.

Attach the catheter connector to the administration set.

Secure catheter by coiling close to insertion site and apply dressing.
Secure fiow restrictor to skin. (See illustration on back page.) The flow
restrictor must not be in contact with cold therapy pads.




0.0...00....0....00.0...O0.0000DIRECTIONS FOR USE

LOADING THE RESERVOIR BAG
INTO THE SIDEKICK INFUSION PUMP

CAUTION: Infusion pump, carrying case and
medication label are NON-STERILE. Not to be loaded in
sterile field.

1. Twist open the top and bottom halves of the infusion
pump. @

2. Before placing the reservoir bag into the infusion
pump, slide the thin portion of the administration set
through the slot found on the bottom of the pump. @

3. Center the bag in the bottom and press all around the
edge of the bag to fully seat the bag in the bottom.
Make sure there are no wrinkles in the bag. @&

B 4. Pull gently on the thick portion of the tubing so that it is
fully extended and seated at the bottom of the slot. &8

5. Twist the top and bottom halves of the infusion pump
together until they meet. @

STARTING THE INFUSION

1. Start the infusion by opening the clamp on the
administration set.

2. Place the infusion pump in the carrying case. The
carrying case can be worn on a belt, over the
shoulder, or around the waist.

THE FLUID LEVEL INDICATOR

1. The window with the markings on the side of the
infusion pump is used to estimate how far the
infusion has progressed.

2. When the reservoir bag is filled to 100 mi, the top of
the pressure plate will be aligned with the top round
marker. ¢

3. As the infusion progresses, the plate will move to the
bottom marker indicating the bag is nearly empty. ¢

THE END OF THE INFUSION
The infusion is complete when a large blue dot
appears through the bottom of the infusion pump. @

CARE AND CLEANING

OF THE SIDEKICK INFUSION PUMP

The SIDEKICK infusion pump is durable and is

! intended to be used for repeated drug deliveries. After
each patient use, the exposed surfaces, except the
threads, may be wiped clean using isopropyl alcohol or
a 10% bleach solution.

NOTE: Do not submerge the infusion pump in a bleach
solution. After cleaning, if the infusion pump is difficult to
twist together, place a small drop of lubricating ointment
(such as K-Y® Jelly) on a small section of the threads on
the bottom of the infuser. Twist the top of the infuser
onto the bottom to spread out the ointment. &

hewa LN

g uul \
e

IMPORTANT

Only SIDEKICK administration sets are authorized for use
with this product. |-Flow Corporation accepts no
responsibility for performance, or the liability for damages,
caused by the misuse of this product when used with
unauthorized administration sets.

This product uses DEHP plasticized PVC. Certain solutions
may be incompatible with the PVC material used in the
administration set. Consult the drug package insert and
other available sources of information for a more thorough
understanding of possible incompatibilvaoblems.

000LI000000000000000000000000 _000000000000000000000000 _000
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DIRECTIONS FOR USE 0000000000000000000000000000°

Reservoir Bag

Dressing

Fill Port —

The SIDEKICK Infusion Pump Specifications
Delivery Accuracy: +15% at 95% confidence interval.
Priming volume: Aliow 1 mi for loss during priming.

NOTES

1. The infusion rates for each administration set are
indicated on the administration set label on the fiiter.

2. Actual infusion rates may vary from the specified range

Medication due to: .
. Label - viscosity and/or drug concentration.
4 - temperatures above or below the operating
conditions.

- the positioning of the infusion pump above or below

the infusion site.
3. The SIDEKICK System has been calibrated using
Normal Saline as the diluent and skin contact

v
Wound Site temperature (32°C, 90°F) as the operating environment.
When using Normal Saline and skin temperature the
SIDEKICK System will flow at the specified nominal
rate. The use of other diluents or operating
Catheter temperatures other than the above will affect the
Flow restrictor” nominal flow rate.
Filter
DELIVERY TIME INFORMATION FOR SIDEKICK
100 ml Vol x 2 mi/hr pump
NOMINAL FLOW RATE (ml/hr) 2
NOMINAL VOLUME (ml) 100
MAXIMUM VOLUME (ml) 110
RETAINED VOLUME (ml) <5
APPROXIMATE DELIVERY TIME FILL VOLUME (ml)
12 hours 25
18 hours 38
24 hours 1 day 50
48 hours 2 days 100
CAUTION

Federal (U.S.A.) law restricts this device to sale by or on the order of a healthcare professional.
Prompt removal of the catheter is advised after infusion is complete to reduce risk of infection.

For Customer Service
Call: 1.800.448.3569
949.206.2700
www.i-flowcorp.com
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Appendix B

SideKick Infusion Kit

Box Labels
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Appendix B

SideKick infusion Kit

Box Labels
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Appendix B
Box Labels

SideKick Infusion Kit
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A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE

FlOW),

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

Appendix B
SideKick Infusion Kit
Kit Pouch Labels

CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

REF SK100010
PART NO. 500XXXX

SIDEKICK INFUSION KIT
100 mi Vol x 1 mi/hr

CONTENTS:

AN ®

SEE DIRECTIONS FOR USE

&

LOT

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

1 each ~ 20GA Epidural Catheter Set

1 each - 60cc Syringe

1 each - Transparent Dressing

[STERILE[ |

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

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

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

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

ELOW),

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

European Representative / Europaische Vertretung /
Représentant pour 'Europe / Representante Europeo:
MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany
130XXXXA

CONTENTS / INHALT/
CONTENU / CONTENIDO: 1

REF SK100020
PART NO. 500XXXX

SIDEKICK INFUSION KIT
100 ml Vol x 2 ml/hr

CONTENTS:

AN @

SEE DIRECTIONS FOR USE

&

1 each - 100 mi Vol, 2 mi/hr Administration Set
1 each - 16GA L.V. Catheter Needle

1 each - 20GA Epidural Catheter Set

1 each - 60cc Syringe

1 each — Transparent Dressing

[STERILE| |

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

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

12
Lake Forest, CA 92630 U.SA. 0123
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European Representative / Europaische Vertretung /
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Appendix B
SideKick Infusion Kit
Inner Pouch Labels

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

CONTENU / CONTENIDO: 1
FEWEOW),

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000XXX

SIDEKICK ADMINISTRATION SET
100 ml Vol x 1 mi/hr

A @ FEE] g

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 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
130XXXXA

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

Cm/) CONTENU / CONTENIDO: 1
®

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000XXX

SIDEKICK ADMINISTRATION SET
100 ml Vol x 2 mi/hr

A @ FEE] 2

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-Fiow Corporation 0123 MPS Medical Product Service GmbH

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

130XXXXA
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Skin Contact — NS

0.5%

Appendix B
SideKick Infusion Kit
Flow Rate Labels

Skin Contact — NS
mi
hr

Skin Contact - NS
mi
hr

Skin Contact — NS

ml
hr
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Appendix C
Kit Component Labeling
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PEEL OPEN N

P PEEL OPEN
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PERIFIX PERIFIX PERIFIX

PRODUCT CODE
EC20-C
333530

PERIFIX® |
Epidural Catheter Set

Contents of unooened. unagamagea DISPOSABLE - Oestroy after singie

package are: use. Do not ciean or resteniize.
STERILE Store at controtied room temperature.
CONTENTS:
One - Marked 20 GA x 393 in. {100 cmj

Redicoaque Polvamide £nidural

Emﬂmu with Closeg Tip ana Three

! Sidepores

One - Catheter Threaaing Assist Guide B ‘ B RAUN
One - Screw Cao Luer Lock Catheter

Connector 8. Braun Medicsi inc.

-Bethiehem, A 18018

CAUTION: federat (USA) Law restricts Assemuied and packaged in USA
this qgvice 10 saie by or on the oroer of 2 Components made in USA ang Gemmany
onyscin. »-7em0 © . ABRaes

Appendix C
Catheter Label
B. Braun Perifix

Pl/g2
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891439
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l

l

PERIFIX® Epidurai

Catheter Directions
§

Mﬂumumumﬂlm

STERILE

OISPOSABLE - Destrov srer ungie use. a aot
Ciesn or reTrerNize.
Share st conused room temoerature.

CAUTION: federst (USA) Law resenees s
dewitR tO A O OF ON the Sroer of 3 DNVSIEan

ONEBCTIONS: tae Aseome jechmunn.
Fellomne suncnwe sne vendicsten of the Eoigess
SHRER. IMURIIE B CHTNI B TR The Emmurs
L1 1 3

(1) Thresmng Asmer Guaide. lhw-f‘—..—‘l
walb & ul;;_,..-u
heesmene [ = )
CALRION: DO NOT WITHORAW CATH. |

ETER THROUGH NEEDLE BECAUSE OF e
THE POSSIBLE DANGER OF SHEAMNG.

PIEE CITRETEY W SCIUN GeomL. Catheter marmmney:
S5 omel nnet. 105 Om 12 inesa. 1SS om 13 nne
A 1 S MOTIIWL. 205 ON 14 AReSL [he W wee
-.—nna"-o'emmm
AR wuAe e {vesams Assat Guide sne a PERIFIX S
Ehﬂmhlﬂ““m»cmm

INe wanmng marr when not Using the "\mug
Assigt Guede.

Remove neewre ane INresama Assist

Guide over catnerer wane noiding | Loy
CITRENY BGATY » puace. |-

. i

12 intve o5t eng of ntar . -
5 SOERNIE W CONl woevene of tram-

23 wrew e2 of . —
'3 Tighten screw eas untn catherer

T38 B8 foneey be wnerEI. Admews- —dW S, |
(67 105t dore. Admuwarer snesthenc as | -
reeonn. ——

B/IBRAUN

8. Braun Medicai inc.,
Bethiehem, PA 18018

14000078 ».3080 AV ares

‘

Appendix C

Catheter Directions for Use
B. Braun Perifix
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Appendix C
Needle Label
B-D Angiocath



Appendix C
Syringe Label
B-D Luer Lock
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Appendix C
Dressing Label

Smith & Nephew OpSite
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Appendix D
Predicate Labeling
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KIT CONTENTS
Sterile Pouch:
1 each - Administration Set
1 each - 16 GA L.V. Catheter Needle
1 each - 20 GA Epidural Catheter Set
1 each - Medication Label
Non-Sterile Carrying Case

INTENDED USE
The Paragon Pain Management System is intended to

into an intraoperative site for postoperative pain

subcutaneous and intramuscular.

provide a continuous infusion of a local anesthetic directly

management. Additional routes of administration include

0.00Q.Q.O.QC.Q.....Q..OQ...00 DIRECTIONS FOR USE

PARAGON

PAIN MANAGEMENT SYSTEM

The Paragon Pain Management System includes the Paragon Pain MUST BE IN RED
Management Kit and Paragon Infusion Pump. The kit is designed to
work with the infusion pump, which may be sold separately.

CONTROL copy
FEB 02 1999

DO NOT USE iF PACKAGE HAS BEEN OPENED OR IS
DAMAGED OR IF EITHER PROTECTOR CAP IS NOT IN
PLACE. THE PARAGON KIT IS STERILE AND NON-
PYROGENIC.

PARAGON KIT IS SINGLE PATIENT USE ONLY.
DO NOT RESTERILIZE.

PARAGON INFUSION PUMP IS REUSABLE AND
NON-STERILE. DO NOT STERILIZE. REFER TO
CARE OF THE PARAGON INFUSION PUMP.

CONTRAINDICATIONS
Not for intravenous or intra-arterial drug delivery.
Not for blood, blood products, lipids or fat emulsions delivery.

CAUTION

1. Medications used with this system should be administered
in accordance with instructions provided from the drug
manufacturer.

2. This product contains natural rubber latex which may
cause allergic reactions. Individuals with known naturai
rubber latex sensitivities should not use this product.

THE PARAGON PAIN MANAGEMENT
INFUSION PUMP AND ADMINISTRATION SET

DESCRIPTION

PARAGON Infusion Pump @
Fluid Level Indicator @
Reservoir Bag ©

Fill Port @

PVC Tubing (approx. 127 cm) ©
1.2 micron air-eliminating filter @
Flow restrictor @

Luer Lock ©

Flow Rate Label ©

© @ N O RN~

\
/\\ e

PARAG %N U
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DlRECTIONS FOR USEO.....0......O......Q.O.Q'.QC.

R

FILLING (USE ASEPTIC TECHNIQUE)

1.
2.
3.

4.

Close clamp on tubing. ®

Remove protective cap from fill port. Do not discard cap.

Attach filled syringe to the fill port and inject medication into pump. Repeat
if necessary up to 100 mis. @

Remove air from the reservoir bag by aspirating with a syringe attached to
the fill port. Squeezing the sides of the reservoir bag when puiling back on
the syringe will aid in removing the air.

Repiace the cap on the fill port.

Label with the appropriate pharmaceutical and patient information. Do not
place labels on the bag. Labels may be wrapped around the tubing.

CAUTION: Paragon infusion pump and carrying case are NON-STERILE.
Not to be loaded in sterile field.

PRIMING THE ADMINISTRATION SET

1.

Using appropriate aseptic technique, remove the cap from the Luer lock at

the end of the set. Open the clamp on the tubing set and squeeze reservoir
bag. The medication will flow toward the end of the Luer lock.

Confirm that fluid is flowing by observing the formation of a drop at the end

of the Luer lock. @

PLACING THE CATHETER

1.

2.
3.

o ~

Insert introducer needte through the skin (approximately 3-56 cm away from
wound site) then push introducer 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 into
the wound site (approximately 5-8 cm).

CAUTION: Assure that the catheter tip is not in a vein or artery.

While holding catheter (a) tightly in place, remove introducer needle.
Assure proper catheter placement in wound site.

NOTE: Catheter placement will vary depending on surgical procedure.
Care should be taken during catheter placement such that occlusion will
not occur during use and that catheter removal will not be impeded.
Attach the catheter connector to the unmarked end of the catheter. Tighten
until catheter cannot be removed. @

Catheter may need to be secured with tape to maintain catheter
placement.

Attach syringe to catheter connector and prime catheter with focal
anesthetic.

WARNING: If catheter tip location cannot be verified before priming,
draw back on the syringe to check for blood return. Blood return may
indicate the catheter is in a vein or artery which is unsafe.

Attach the catheter connector to the administration set. ®

Secure catheter by coiling close to insertion site and apply dressing.
Secure flow restrictor to skin. (See illustration on back page.) The flow
restrictor must not be in contact with cold therapy pads.

FOI- Page 101 of 256
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CONTROL cOpY

FEB 02 1999
MUST BE INRED

LOADING THE RESERVOIR BAG
INTO THE PARAGON INFUSION PUMP

CAUTION: Infusion pump and carrying case are NON-

STERILE. Not to be loaded in sterile field.

1. Twist open the top and bottom halves of the infusion
pump.

2. Before placing the reservoir bag into the infusion
pump, slide the thin portion of the administration set
through the siot found on the bottom of the pump. (21)

3. Center the bag in the bottom and press ail around the
edge of the bag to fully seat the bag in the bottom.
Make sure there are no wrinkies in the bag. &

4. Pull gently on the thick portion of the tubing so that itis
fully extended and seated at the bottom of the slot. &

5. Twist the top and bottom halves of the infusion pump
together until they meet. @

STARTING THE INFUSION

1. Start the infusion by opening the ciamp on the
administration set.

2. Place the infusion pump in the carrying case. The
carrying case can be womon a beit, over the
shoulder, or around the waist.

THE FLUID LEVEL INDICATOR

1. The window with the markings on the side of the
infusion pump is used to estimate how far the
infusion has progressed. @

2. When the reservoir bag is filled to 100 mi, the top of
the pressure plate wiil be aligned with the top round
marker. ¢&p

3. As the infusion progresses, the plate will move to the
bottom marker indicating the bag is nearly empty. @

THE END OF THE INFUSION

The infusion is complete when at least three (out of the
six) small blue dots appear through the bottom of the
infusion pump. ép

CARE AND CLEANING

OF THE PARAGON INFUSION PUMP

The PARAGON infusion pump is durable and is
intended to be used for repeated drug deliveries. After
each patient use, the exposed surfaces, except the
threads, may be wiped clean using isopropyl alcohol or
a 10% bleach solution.

NOTE: Do not submerge the infusion pump in a bleach
solution. After cleaning, if the infusion pump is difficult to
twist together. place a small drop of lubricating ointment
(such as K-Y*® Jelly) on a small section of the threads on
the bottom of the infuser. Twist the top of the infuser
onto the bottom to spread out the ointment. @

IMPORTANT

1. Only PARAGON administration sets are authorized for
use with this product. Smith & Nephew, Inc. accepts
no responsibility for performance, or the liability for
damages, caused by the misuse of this product when
used with unauthorized administration sets.

2. This product uses DEHP plasticized PVC. Certain
solutions may be incompatible with the PVC material
used in the administration set. Consult the drug
package insert and other available sources of
information for a more thorough understanding of
possible incompatibility problems.

=
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DIRECTIONS FORUSE 000000000000000000000000000000

The PARAGON Infusion Pump Specifications
Delivery Accuracy: 110% at 95% confidence interval.

Priming volume: Allow 1 mi for loss during priming.

NOTES

1. The infusion rates for each administration set are
indicated on the administration set label on the filter.

2. Actual infusion rates may vary from the specified range

Medication due to: ]

Label - viscosity and/or drug concentration.

- temperatures above or below the operating
conditions.

- the positioning of the infusion pump above or below
the infusion site.

3. The PARAGON System has been calibrated using
Normat-Saline as the diluent and skin contact
temperature (32°C, 90°F) as the operating environment.
When using Normal Saline and skin temperature the
PARAGON System will flow at the specified nominali

4 rate. The use of other diluents or operating

Catheter r 3 temperatures other than the above will affect the

nominai flow rate.

Reservoir Bag

Dressing

Wound Site

Flow restrictor

Filter

DELIVERY TIME INFORMATION FOR PARAGON

100 mil Vol x 2 mi/hr pump

NOMINAL FLOW RATE (mi/hr) 2
NOMINAL VOLUME (ml) 100
MAXIMUM VOLUME (ml) 110
RETAINED VOLUME (ml) <5
APPROXIMATE DELIVERY TIME FIiLL VOLUME (ml)

12 hours 25

18 hours 38

24 hours 1 day 50

48 hours 2 days 100

CAUTION
Federal (U.S.A.) law restricts this device to sale by or on the order of a healthcare professional.
Prompt removal of the catheter is advised after infusion is complete to reduce risk of infection.

0000.000000000000000000000000¢ _00000000000000000000000¢ 000

A PRODUCT OF
_ =
For Customer Service (ﬂAF@u%®
Call: 1.800.448.3569 European Representatve. |-FLOW CORPORATION
‘949.206.2700 MPS Medical Product Service GmgH LAKE FOREST, CA 92630
www i-flowcorp.com 0123 Bomgasse 20, 35619 Braunfels, Germany U.S.A.
1302275A
1/99

FOI - Page 103 of 256 9o



Appendix D
Predicate Labeling

Paragon Infusion Kit Box Labels
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Appendix D
Predicate Labeling

Paragon Infusion Kit Box Labels
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Appendix D
Predicate Labeling

Paragon infusion Kit Box Labels
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Appendix D
Predicate Labeling
Paragon Infusion Kit Pouch Labels

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

CONTENU / CONTENIDO: 1
LEWEOW)
®

REF PG100010
I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 500XXXX

PARAGON INFUSION KIT
100 ml Vol x 1 ml/hr

CONTENTS: 1 each — 100 ml Vol, 1 mi/hr Administration Set
1 each — 16GA L.V. Catheter Needle
1 each - 20GA Epidural Catheter Set
1 each ~ 60cc Syringe
1 each - Transparent Dressing

A ® 2 LoT [STERILE] |

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 /
Fabrique par / Fabricado por:
I-Flow Corporation

Lake Forest, CA 92630 U.S.A.

European Representative / Europaische Vertretung /
Représentant pour 'Europe / Representante Europeo:
MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany
130XXXXA

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

FlOW),

CONTENU / CONTENIDO: 1
REF PG100020

I-FLOW CORPORATION, LAKE FOREST, CAU.S.A. PART NO. 500XXXX

PARAGON INFUSION KIT
100 ml Vol x 2 ml/hr

A @

SEE DIRECTIONS FOR USE

1 each - 100 ml Vol, 2 mi’hr Administration Set
1 each — 16GA 1.V. Catheter Needle

1 each — 20GA Epidural Catheter Set

1 each ~ 60cc Syringe

1 each - Transparent Dressing

LOT ISTERILE] |

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

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

Lake Forest, CA 92630 U.S.A.
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European Representative / Europaische Vertretung /
Représentant pour I'Europe / Representante Europeo:
MPS Medical Product Service GmbH
Borngasse 20, 35619 Braunfels, Germany
130XXXXA
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Appendix D
Predicate Labeling
Paragon Infusion Kit Set Labels

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

@ CONTENU / CONTENIDO: 1
®

I-ELOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000XXX

PARAGON ADMINISTRATION SET
100 ml Vol x 1 ml/hr

A @ FEEl] &

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:

|-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35618 Braunfels, Germany
130X00XA

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

(FF@AWD CONTENU / CONTENIDO: 1
®

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

PART NO. 4000XXX

PARAGON ADMINISTRATION SET
100 ml Vol x 2 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 / Hersteller von /

Fabrique par / Fabricado por: C€ 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.
130XXXXA

Cy /7
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Appendix D
Paragon Predicate Labeling
Poucn Set Labei

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

u

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

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

A @ FEEE 2

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U S.A ) RESTRICTS THIS DEVICE 7O SALE £Y OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

€urssaan Rapresamative ' Europasche Vertretung - Manufactired by / Hersteiler von ;
Representant pour | Europe ; Representante Europeo / Fabnque par / Fabncado por / Prodoto Da:
Rappresentante Europeo: CE -Flow Corporation

MPS Medicat Product Service GmbH 0123 _ake Forest. CA 92630 US.A

Bomgasse 20. 35619 Braunfels. Germany 13018708
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Appendix D

Paragon Predicate Labeling

Box Set Labe!
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Appendix D
Paragon Predicate Labeling
Flow Rate Label

Skun Contact - NS

hr
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DIRECTIONS FOR USE

Model 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
iIntraoperative site for generai surgery for postoperative pain management.

CONTRAINDICATIONS

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

WARNINGS

® Singie 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 ,
Use Aseptic Technique S MR
Filling the Elastomeric Pump o %!  voenc
1. Close clamp on tubing. <=
2. Remove protective cap from filling port. v ﬁ
3. Attach filled syringe to the fill port and inject fluid o et

into pump. Repeat if necessary. Do not over fill
pump (refer to table for applicable fill volumes).

Repiace fill port cap. _ .
4. To prime the tubing, open the ciamp on the tubing R @ TN Ly

and allow fluid to fill the tubing. Close clamp until P
ready for use. f
Placing the Catheter S o
\\f\\\\\ //// v

'. 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.

3. 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 placementin

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

removed.

Attach syringe to catheter connector and prime the catheter with medication.

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.

I

o

- ®

W C

3 Tape catheter(s) securely in piace.
Apply appropriate dressing to catheter site(s). /O(
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Starting the PainBuster System

1. Open the clamp to begin delivering medication.

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

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

Delivery Time information for the PainBuster

FOE0020 [ POEE005]P100020]P110005] P125015] P125050] P270010] P270020]P270050] P2 70100
Nomnai Flow Rate (rm/hr) 2.0 05 2.0 05 | 15 50 10 2.0 50 10.0
Nominal Delivery Time (days)| 13 | 54 2.1 92 | 35 10 113 | 56 | 23711
Nominai Volume (mi) 60 65 100 110 125 125 270 270 270 | 270
Maxirmum Volume (mi) 85 | 65 125 110 125 125 | 335 335 | 335 (335
Retained Volume (mf <=3 <=3 <=4 <=4 <=4 <=4 <=9 <=9 <=9 | <=9
Approximate Delivery Time Volume ()
Hours Days
5 80
12 ] o0s 38 5 75| 7180
18 42 T 100 200
247 T YT T2 T 65 T s | T T B A
30—t i T e e Tl St SR IS SRR I W
48 T 2 1 35 100 250 |
60 | 25 | T T T IThes T Ty e T
72 3 T Tes |7 10 [ [T s T
TToe ) 85 B T 28
120 5 B -2 D S A TTAss T T2s0 [T
6 157 290
o 7 B D L 325
o 8 T 215
B I A 110 | ) <o [ A
ig N R S T T 245 1T
1 - 265 T
ey s i e S

Delivery accuracy is £15% (at a 95% confidence interval) of the
labeled infusion period when delivering normal saiine 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) shouid 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 solutions may be incompatible with the PVC material used in the
administration set. Consult 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.

CAUTION A PRODUCT OF

Federal (U.S.A.) law restricts this device to sale by or on the order of a nealthcare professionai. CUOF@%VO

For Customer Service C€ European Representative: I-FLOW CORPORATION®

Call: 1.800.448.3569 uPS Med'cg‘oprgggfgsg"”ﬁ Smok LAKE FOREST, CA 92630
(949) 206.2700 0123 orngasse 20. raunfels. Germany U.S.A.

1302080B
0 8/98
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Appendix D
PainBuster Kit Inner Pouch Labels

A PRODUCT OF 7 EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1
([~
(-Fuaw), REF P270050

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

PainBuster' INFUSION KIT
270 mil Vol x 5 mi/hr

CONTENTS: 1 each -~ 270 mi Vol, 5 m¥hr Pump

1 each ~ 16GA LV. Catheter Needle
mgﬁ,‘oﬁ,ﬂsgﬁ%ﬁf&% 1 sach - 20GA Epidurai Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each - Transparent Dressing

AN @ 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 I'Europe / Representante Europeo:

|-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Bormgasse 20, 35619 Braunfels, Germany
1302078A

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS / INHALT/
CONTENU / CONTENIDO: 1
LRI=78)
o REF P270100

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

PainBuster INFUSION KIT
270 mi Vol x 10 ml/hr

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

PACKAGE 1S NOT STERILE, :
INDIVIDUAL COMPONENTS 1 each - 20GA Epldural Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each - Transparent Dressing

AN @ 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: Representant pour {'Europe / Representante Europeo:

|-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20. 35619 Braunfels, Germany
1302079A

/6
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Appendix D
PainBuster Kit Inner Pouch Labeis

CONTENTS / INHALT/
CONTENU / CONTENIDO: 1

REF P270010
PART NO. 5001106

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

=74

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

PainBuster INFUSIONKIT
270 mi Vol x 1 ml/hr

CONTENTS: 1 each - 270 mi Vol, 1 mi/br Pump
1 sach -~ 16GA |.V. Catheter Needie
1 each - 20GA Epidural Catheter Set
1 each - 60cc Syringe
1 each -~ Transparent Dressing

PACKAGE IS NOT STERILE.
INDIVIDUAL COMPONENTS
ARE STERILE PACKAGED.

AN @

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.

European Representative / Europaische Vertretung /

Representant pour 'Europe / Representante Europeo:

MPS Medical Product Service GmbH

Bomgasse 20, 35619 Braunfels, Germany
1302076A

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

Lake Forest, CA 92630 U.S.A.

0123

CONTENTS / INHALT /
CONTENU / CONTENIDO: 1

REF P270020
PART NO. 5001107

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

LEWEW,

—

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

PainBuster" INFUSION KIT
270 ml Vol x 2 mi/hr

CONTENTS: 1 each -~ 270 mi Vol, 2 mt/hr Pump
1 each — 16GA |.V. Catheter Needle
1 each - 20GA Epidurai Catheter Set
1 each - 60cc Syringe
1 each - Transparent Dressing

PACKAGE IS NOT STERILE.
INDIVIDUAL COMPONENTS
ARE STERILE PACKAGED.

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 /
Fabrique par / Fabricado por:
I-Flow Corporation

Lake Forest, CA 92630 U.S.A.

Ce

0123
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European Representative / Europaische Vertretung /

Représentant pour {'Europe / Representante Europeo:

MPS Medical Product Service GmbH

Borngasse 20. 35619 Braunfels, Germany
1302077A
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Appendix D
PainBuster Kit Inner Pouch Labeils

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

FELEW), REF P125015

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 5001104

PainBuster INFUSION KIT
125 mi Vol x 1.5 mi/hr

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

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

A ®

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:
|-Fiow Corporation 0123 MPS Medicat Product Service GmbH

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

Manufactured by / Hersteller von /

A PRODUCT OF / EINE PRODUKT VON / UN PRODUIT DE 7 UN PRODUCTO BE CONTENTS / INHALT /
CONTENU / CONTENIDO: 1
lsEUO

® REF P125050
I-FLOW CORPORATION, LAKE FOREST. CA U.S.A. PART NO. 5001105

PainBuster INFUSION KIT
125 mi Vol x 5 mi/hr

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

PACKAGE IS NOT STERILE. N
INDIVIDUAL COMPONENTS 1 each - 20GA Epldum' 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: C € Representant 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
1302075A

/o)
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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

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

PainBuster” INFUSIONKIT
100 mi Vol x 2 mi/hr

CONTENTS: 1 each - 100 mi Vol, 2 ml/hr Pump
1 each - 16GA [.V. Catheter Needle

INORIOUAL COMPONENTS 1 sach - 20GA Epidural Catheter Set
ARE STERILE PACKAGED. 1 esach - 60cc Syringe
1 each — Transparent Dressing

AN @ Z

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: C € Representant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH

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

Manufactured by / Hersteller von /

1302072A

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

ﬂ“ﬁ'gl'-f_ﬁ)l/i/)@ REF P110005

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

PainBuster  INFUSION KIT
110 mi Vol x 0.5 mi/hr

CONTENTS: 1 each - 110 mi Vol, 0.5 mVhr Pump
1 each ~ 16GA L.V. Catheter Needle

PACKAGE IS NOT STERILE, 2
INDIVIDUAL COMPONENTS 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.5.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 Representant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Bomngasse 20, 35619 Braunfeis, Germany

1302073A

MO
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Appendix D
PainBuster Kit Inner Pouch Labeis

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

(-Flaw), REF P060020

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

PainBuster INFUSIONKIT
60 ml Vol x 2 mi/hr

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

NOMIOUAL 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 /

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

I-Flow Corporation 0323 MPS Medicai Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1302070A

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

LEWOW), REF P065005

—

I-FLOW CORPORATION, LAKE FOREST. CAU.S.A. PART NO. 5001101

PainBuster" INFUSION KIT
65 ml Vol x 0.5 mi/hr

CONTENTS: 1 each -85 mi Voli, 0.5 mi/hr Pump

1 each - 16GA I.V. Catheter Needie
PACKAGE IS NOT STERILE, :
INDIVIDUAL CQMPOTNEENlLTS 1 each ~ 20GA Epidurai Catheter Set
ARE STERILE PACKAGED. 1 each - 60cc Syringe

1 each - Transparent Dressing

AN @ 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 03123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Borngasse 20, 35619 Braunfels, Germany
1302071A

z
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labeis
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labeis
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Appendix D

PainBuster Kit Box Labels
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Appendix D

PainBuster Kit Box Labeis
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Appendix D

PainBuster Kit Box Labels
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Appendix D
PainBuster Pump Pouch Labeis

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

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

PainBuster PUMP
270 ml Vol x 5 mi/hr

A @ FEE] 2

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: CE Representant 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
LEWTW ).

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

PainBuster PUMP
270 mi Vol x 10 mi/hr

A @ FEE] 3

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€ Representant 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.
1302089A

78
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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
LEWaWw ).

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

PainBuster PUMP
270 ml Vol x 1 mi/hr

A © FEEl] 2

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 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.
1302086A

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

LEWEW).
PART NO. 4000687

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

PainBuster PUMP
270 ml Vol x 2 mi/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 / Herstelier von /

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

I-Flow Corporation 0123 MPS Medical Product Service GmbH
Borngasse 20, 35618 Braunfels, Germany

Lake Forest, CA 92630 U.S.A.
1302087A

A
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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
LELOW ).

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

PainBuster PUMP
125 mil 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.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /

Fabrique par / Fabricado por: C€ Representant 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.
1302084A

CONTENTS / INHALT /

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

LEWOW ).

I-FLOW CORPORATION, LAKE FOREST. CAU.S.A. PART NO. 4000685

PainBuster PUMP
125 mi Vol x 5 mi/hr

A ® FEE] Z

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U0.5.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 i'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH

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

1302085A

/27
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Appendix D
PainBuster Pump Pouch Labeis

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

@/} CONTENU / CONTENIDO: 1
®

I-FLOW CORPORATION, LAKE FOREST, CA U.SA. PART NO. 4000682

PainBuster PUMP
100 m! Vol x 2 mi/hr

A ® FEEl]

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€ Representant 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.
1302082A

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

CONTENU / CONTENIDO: 1
=R

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

PART NO. 4000683

PainBuster PUMP
110 ml Vol x 0.5 mi/hr

A @ FEEl] 2

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 Veriretung /

Manufactured by / Hersteller von /

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

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

Lake Forest, CA 92630 U.SA.
1302083A

f
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Appendix D
PainBuster Pump Pouch Labels

CONTENTS / INHALT/

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

QETWD,

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

PainBuster PUMP
60 ml Vol x 2 mi/hr

A © FEEE] 2 o7

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€ Representant pour 'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. Bormngasse 20. 35618 Braunfeis, Germany
1302080A

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

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

PainBuster PUMP
65 mi Vol x 0.5 mi/hr

A ® FEEE] 8 o7

SEE DIRECTIONS FOR USE.
CAUTION: FEDERAL LAW (U.5.A) RESTRICTS THIS DEVICE TO SALE 8Y OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL.

European Representative / Europaische Vertretung /

Manufactured by / Hersteller von /
Fabrique par / Fabricado por: CE Représentant pour I'Europe / Representante Europeo:
I-Flow Corporation 0123 MPS Medical Product Service GmbH

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

1302081A

e
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_________ Appendix D
| PainBuster Pump Flow Rate Labels

: 42" 42°
| \ 4X R.03 4X R.03

; < <

2.875 0 875

4X R.03 R.03

2.43 .43

®.875 8.875

42. \Y/ 42.
\

2.43 \
' ‘ 2.43 ‘

2.875 8.875
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Sgariato 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 Controi Infusion Pump

B. Braun Medical Engineering Memo

Iy

FOI - Page 139 of 256



Pain Gontrol System
—_— e

INDICATIONS

The system 1s indicated for the relief of pain in patients
‘ollowing surgery, by the continuous administration of
Teaication into the wound site. It is convenent for use
Sy ambutatory patients. }

CONTRAINDICATIONS
Not intenaed for intravenous infusion.

WARNINGS

DISPOSABLE - Destroy after singie use. Do not refill
or restaniize.

Do not overfill device.

Follow drug manutacturer's instructions for the meg-
'cation being used.

CAUTION
Federal (U.S.A.) Law restricts this device (0 sale by or
an the oroer of a physician,

DIRECTIONS FOR USE:

Jse Asepuc Technique.

FILLING RESERVOIR PUMP

1. Clouocvwdnmofmedimnnhg.

2. Removs protective cover from female luer tock
filing port and discarg.
Attach 60 mi syringe without needie to filling port
at the top of the Pump Reservoir (refer to figure
1.). Fill reservoir with up to 100 mi of medication.

4. Once filling is compiets, remove synnge. Secure-
ly attach biue re; cap to ftilling port to
maintain a stenie filing port.

PRIMING SYSTEM (reter to figure 3a.)

Attach clear connector 1o medication catheter by
oushing catheter into connector as deeply as
possoie. Twist connector as tightty as possibie.
use MAXIMUM MAND FORCE to screw connector
components together to assurs that the catheter
will not pult out, It is aimost impossibie to constnct
‘he catneter tiow by maxamum tightaning.
Hold system reservorr and fifter in upnght position.
Loosen proximal luer connector (green) (o atiow
irappea air t0 exit.

> Open orvolf clamp (soiution will automaticaily
begin to flow into tubing and catheter). (Tighten
proxamal luer connector when fluid flow without
air reaches connector.)

4. Hold the fiter vericalty and tap fiter fghtly to remove
air bubbles.

‘

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

14806164 P-2143.3 REV. 187
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5. Keep pnming unti all air has been purgeda from
tubing, filter ana catheter.

5. Ammmmndmummhpaﬂem
o $88 medication drops flow to the ena of the
mmr.l!ﬂwsnmmaw
priming with 60 m! syninge filled with IOnglor

unit and repest above stsps with new Pain Controt
lmmmnm-mmpm-
mmmmmmm.

PLACING CATHETER (refer 1o figure 2.)

NOTE: Prime system completety prior to piacing
catheter.

METHOD A: FROM INSIDE THE WOUND

1. Push introgucer needie from the surgical wound
smsmanamous:yuuouncummrwgn skin at
adesimloationaway!runmatutglcalwound

site.

2. T‘hmdooonomolammmrwghmn‘pofme
catheter introducer needis at the puncture site
watmh“mmm.

3. lennmotmmmmmmpmm
loaﬂon(no(‘nlvmd)wimmcu@wm
site.

4, Tap.camtertolm:mbpmmecanmer
from pulling out of the wound site. It is most
eﬂmmmhammmnom
cathetar (refer to figure 3.)

5. Remove ntroducer needis from wound site leaving
catheter in place and dispose of neeaie in accor-
dance wrth institutional protocot.

METHOD B: INSERTION THROUGH SKIN

1. Puncture introducer needie through the skin at a
desirea location extemal 10 the surgical wouna
site: pusn the introducer neeals subcutaneousty
into the surgicai wound site.

2. The catneter is left free, unattacheda from the

connector. Push cathster into the hub eng of the

Needle and aliow cathgter to exit at the needale tip

into the surgical wound site.

Remove ntroducer needis ang tape catheter as

:mmMoMAttem4andSabove.

<. Aftach catheter 1o clear connecsor per Priming -
temn Proceaure Stap 1. o

w

DESCRIPTION

The Pain Controf Infusion Pump |
a compiete, ligillweigm, dispos:bl:
device which uses g constant inter-
nal pressure 1o infuge medication
for control of pain, The system is
designed to detiver medication con-
tinuously into the Surgical wound
site over the infusion period.

figure 1.

=l Reservoir pump

figure 2.
Surgical Wound
Catheter introducer
Needl

H, // )
&M/Z:‘:"V ” - ‘
\\—/"“’/ Medication
Remove Catheter Catheter
Introducer Needle

figure 3b.

g 7
AHIMg/ ”

Medication
Catheter

Pain Controt Reservoir Pump L

/ On-off Clamp J
Filter

Connector

Male Luer

Y/
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Pain Gontrol System

Pain Control Infusion Pump

Pain Gontrol Sysiem

for continuous delivery of medication for

control of pain

RATE: Approximately 2.0 mi/hr

PRODUCT CODE:

PC2000-40

Contenis of unooenea. undamagea package are:

STERILE ¢ NONPYROGENIC

DISPOSABLE - Destroy after singte use.
Do not ciean or resteniize.
Store at controlied room temperature.

CANTION: Federal (U.S.A.) Law restncts
this device to sale by or on the orger of
l thmr'v'\vw

REFER TO OPERATING INSTRUCTIONS
PRIOR TO USE.

J 5. PATENTS 4 997 420 AND S.078 879 AND OTHER
PAFENTS PENDING

AV D I THY

Moswracture tne

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

€Y 1t

h

ONE SYSTEM CONTAINING:

* 100 mi Medication Reservoir Pump

* 34 inch Medication Tubing

* § micron Medication Filter and Flow
Requiator

* 39-1/2 inch Medication Catheter

¢ 18 GA. x 2-1/2 in. Catheter introducer
Needle

* 60 mi Syringe

s Catheter Tape

¢ Replacement Cap

» Carrying Hamess

\

SGARLATO LABORATORIES, INC.

- : N ...~

-OTNO.: 914420

Pain Gontrof Infusion Pump
Pain Control System

PRODUCT CODE:

PG2000-40

PEEL TO OPEN

/30
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Special Instructions: Please Review

Medical

« Tighten Gendy
(will crack with too much force)

Securely Tighten —
(as tight as possible)

/81




ABBREV. PAIN CONTROL INFUSION PUMP INSTRUCTIONS
Additional information is provided inside the steriie kit.

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

FILLING RESERVOIR PUMP;

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

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

3. Draw medication into 60 mj 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 mi of medication,

6. Remove syringe and attach blue repiacement 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 allow catheter to exit at
the needle tip into the wound at the desirable surgical plane.
IMPORTANT: Do not put catheter in blood vessej.

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 piace.

5. 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 out.

6. Tape connector below patient's knee (if procedure is below the
knee). RECOMMENDED: Place gauze pad betweeq body and
connector for comforr.

7. Attach carrying harness to reservoir.  Patients can wear or carry
device however they prefer.

/52
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PAIN CONTROIL 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 Svystem Works

PCIP administers local pain medication directly to the pain site via a
tiny tube which is placed 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 completely intact for the duration of the
period. Do not remove the biue 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 pulling out of the wound
site, or if you experience discomfort or excessive pain, cail your
physician immediately. He/she may prescribe suppiemental
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 seif contained and automatic.

/&7
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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 anaigesia 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 (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. 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.

13/
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Background ana Significance of Pain Control Infusion Pump - “PCIP*

Post-operative pain management is an important concern for anesthesiologists ang
surgeons. Adequate pain control has been shown to reduce morbidity by improving mobility ang
decreasing the risk of developing deep venous thrombosis. Patient satistaction iS also increased
with controi of post-operative pain.

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

Locat infiltration of a surgicat incision with a locat 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 atlow repeated boluses of locat anesthetic. This last technique stifl requires
aaditionat time from the care giver to provide the additionat doses.

The PCIP medication infusion pump is a cost effective ambulatory, disposabie, spring
activated pump designed to continuously defiver a locat anesthetic (Bupivacaine 0.25%). It has
been developed to produce anailgesia for the controt of excruciating post-operative pain.

PCIP is assembled aseptically in a Clean Room (Class 100). !t consists of simple
assembly of components already used in medical devices. A spring is mounted on :'a. syringe
plunger and capped by an outer sheil. Medical grade PVC tubing is connected to the syringe. A
micro-gtass cannuia is placed in the end of the PVC lubing exiting the connector. A catheter is
connected o the end of the PVC tubing. A “Y" connector may be added to aad a catheter for
more than one delivery stte.

When medication is injected into the injection pon, 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 cannuta which controls the rate of flow (in a fail-safe manner). The fluid
exits the system via the epidural catheter. Any break in the system will resuft in reduced or no
drug delivery to the patient.

Clinicat 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 analgesia to controf pain. Continuous infusion of locat anesthetic shouid provide
analgesia and reduce the need for systemic medications with little risk to the patient.

e
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Take Aim
af the Site of Pain

Now you can provide your patients with
safe, reliable, and accurate continuous
infusion via Sgarato Lab’s SurgiPEACE pump
system. SP is suitable for delivery of iocal
! anestheftic directly to the pain site. There are many
‘ ootentiai applications for pain management.

“he SP system 1s a ccmoiete, lightweignt
Jiscesaple device wnich orovides ccnstanT
‘NTernal pressure via a unigue precision
compression spring and a flow resisTcr 7o oroviae ¢
consistent infusion flow rare througnour The entire

i course of therapy. The flow rate is seiecred by the
pPhysiCian and canNnNoT £e changea Zv e carient

| thus ensuring safety and efficacy. The medicarion

! reservorr is consfructaa ¢f a hign cualitv duratie

’ and staple plastic wnich is suitable for cmbuiatory

; use. This simple ana cracticat system is an
axcellent low cost corion ror many crf veur

AP~ r-ar—ag

Zam reqgmment neeas.

Saariato Laboratories. inc.

237 Aimendra Avenue
L0s Gatos. CA ©5030

1
) (800) 4215303 |
. ol 5 S / ” {408) 399-4638 i
Zarent = < 378.679 catenr = = 357 42 ./-;}l/ AX (408)354-4922

f)l ’ . - !
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Sate and Accurate _ IS
« Consistent and reliable flow rate throughour thercpy via a precision

compression spring.
« Tamper resistant design and uniaue flow restrictor prevent excess
drug delivery and rate manipuiation. :
« Sterile “closed” system design with integrared tubing requces risk of
contamination.
Dlsposcble atter smgle use.

N Enrang o raining. ,
o NO COrdSP RIS Baitteries or V. poles needéd:™
] Ugh?welgh'r cnd compcc’r design encourages patient comphcnce

Flexible
Currently there are three flow rates availabte.
Modei#  How Rate Max Volume 'nfusion Time

SPEC0 0.5 mt/hr 100 mi 8 days
SP1000 1 mi/hr 100 mi 4 days
SP2000 2 mi/hr 100 mi 2 days

Reliabie and Durable

« Quter markings on barre! show exactly how much fluid is in the
reservoir at any goint in fime.

« Durable hard picstic pump dasign minimizes possibility of pump being
damaged or crushed. especially for long rerm use.

« All polypropylene housing provides for grearer drug stability and
less sensitivities ccmparea to elastemeric cumps. Drug stability
information is availabie.

Cost Effective

o« _ow Ccst

« Reducss or elimir ares ceotentially expensive clinician
nrervention fime.

o Low cost aiternative 1o other more costly forme of
pain freatment.

Indications and Usage: For patients requiring slow continuous
administration of medication. it is convenient for cmbulcﬂon use
for mpaﬂen__&ufpcﬂenfs orhomecare. . iz . prns e

=D

-&:X‘

Kit Options: Carrylng harness, catheter, needle. catheter
connector, “Y* adaprter for muitiple catheters,

Sgariato Laboratories. inc.
237 Aimencrz Avenue

.08 Gares. C.4 55030
7800) 2273302 i

| .408) 575-4638 -
~AX (40833540072

I




SGARLATO LABORATORIES, INC.

237 ALMENDRA AVENUE. LOS GATOS, CA 95030 + 408/339-4638 » 800/421-5303 « FAX 408/354-4922

The Pain Control Infusion Pump (formerly known as SurgiPEACE) is a
disposable, ambulatory drug delivery system designed to provide -
continuous infusion of a local anesthetic directly into the surgical
wound site for postoperative pain management. This form of

therapy has proven to be extremely effective for pain relief and
often reduces or ecliminates the need for potent systemic analgesics.
Since surgery is often used to correct problems, recovery is often
painful and difficult. The PCIP is used to help alleviate pain and help
speed the healing process. Both patient and physician response have
been very positive for a variety of.procedures. The device has also
been used for numerous chronic pain treatments and for continuous

epidural infusion.

The PCIP has a unique fail safe flow restrictor design which provides
a continuous and constant flow rate. There are two models available.
The flow rates are: 0.5 mi/hr & 2mi/hr. The 0.5mi flow rate has
proven very effective for most smalil joint surgical procedures. The
reservoir can contain up to 100 mi of medication. For larger or
multiple wound sites, an additional "Y" adapter catheter can be
inserted which will double the dosage. The Pump is lightweight and.
portable (approximately the size of a flashlight), and is easily
attached to the patient for outpatient procedures. The device is easy
to use and requires minimal staff or patient training. The PCIP
package inciudes the pump, catheter. syringe, catheter introducer
needle and carrying harness.

The PCIP is a very cost effective form_of therapy compared to other
pain control devices, drugs and/or treatments. The current list price
is $150.00. The physician's services for applying the device and
catheter are reimbursable. The CPT.code which most doctors use is
37202. Private insurance's have been reimbursing at approximately
85% of the billed amount. Surgery centers and hospitals have aiso
been billing for the device.

We are providing the physician with these units ar NO CHARGE.
Please find the following prescription form and patient insurance
information enclosed. The following prescription form may be used
to bill on a pre-authorization basis only. It is very critical that the
following prescription forms are compieted before using this product
on the patient. It is very important that we receive a1 prescription
torm before surgerv in order to obtain a pre-authorization from the
insurance companv. /2
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|BURRQON mMEDICAL|TO: File [FROMe BLll Reiser(DATE: Sez g5 7

i

j ENGINEERING [OISTRIBUTION:

~MEMQ SUBJECT: ADD System - | ana = al/hr

_— e —— Ty p— =
- —%J

~“e are currently (n the cdevelgpment stiage aof twa new ADD Systaems (1 and 2
sl/hr cesigne)d. Testing was perforued to deterxine the flaw=rate
accuracy. The results, listed below, show that the two designs are
accesptable (flow—rates waere well within aqur proposaed tolerances).

Praocedure:;

(b) (4)

Resultsg: W

(b)(4)

* Glass Restrictor Disensions:

(b) (4)

/37
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"3, SRAUN nznzcu.ﬂ'ro: File

FERY XY
ZNGINEERING ugzsmmu-rmux Chris Carr;

FROX: Bill ReaseriDATE:.-Za.Lﬁ"'gﬁT

e

Joha Grimm

MENQ usun.rzcrz Sgarlate Pump - Flov Rate Teating |
e %&

(b) (4)

Ffrocedure:
(b) (4)

Regultg;

(b) (4)

Sunuary:

(b) (4)
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Homepump C-Series Predicate Labeling

The following contents are example labeling from the Homepump C-Series 65mi Volume, 0.5 mi/hr
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

¢/
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DIRECTIONS FOR USE
.HM_U@ C-SERIES MODELS: C060020, C085005, C100020

OISPOSABLE ELASTOMERIC INFUSION SYSTEM C125050, C270010, C270020, C27010(

Th i i 1s designea for use by ambuiatory patients.

The Homepump Is indicated for continuous delivery of medications through intravenous. intra-arteriai, subcutaneous or epidurai routes.
The Homepump is not intended for the delivery of blood. blooa products or TPN.

The Homepump tubing is made of DEHP plasticized PVC.

Epidurai Administration: Epidural infusion of anaigesics is limited to use of indweiling catheters specificaily designed for epidurai delivery.
To prevent infusion ot drugs not indicated for epidural use, do not use IV set with agditive ports. It is strongty recommended that devicas
used for administration of medication via epidural routes be clearly differentiated from ail other infusion devices.

Warning: Epidurai administration of drugs other than those indicated for epidurai use couid resuit in serious injury to the patient.

It is the responsibility of the pharmacist to assure. that the medication is prepared and agministered 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 uss of this

product.
Refer to Canter for Disease Controi Guideline for Prevention of Intravenous Therapy-reiated infections for specific recommendations

regarding the usage of |V administration sets.

2.

3.

* Do not use while showering, bathing, or swimming. ‘/"“""”
* Do not microwave or submerge in water. TAL ENOD S —
* Do not reuse. «* 5

‘ z
Use aseptic tachnique. I ) xmwon | ?E
1. *

Remove filled Homepump from protective piastic bag and venfy that the ctamp on the
‘ubing 1s closed.

Remove distal end cap from tubing. Open ctamp. Fluid will fil the tubing set. When i
all air has been expeiled from the tubing set. close ciamp. i

4 ‘
Attach the Homepump tubing to the appropriate access site. as instructed by your FUTER — AN !
neaithcare provider. H |
Begin infusion by opening the clamp. !
When the elastomeric membrane is no longer extended, infusion is compiete: T 7

disconnect and dispose of the Homepump as instructed by your heaithcare provider.

Effects of Environmentai 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 filing. Storage of a filled Homepump unit for more than 8 hours prior
!0 starting infusion may resuit in a 10% longer deiivery time.

2. if a filled Homepump unit needs to be stored in the refrigerator or freezer, for any reason, allow the unit to warm to room temperature

oefore using: |f refrigerated, ailow 4 hours for C060020, COB5005, C100020, C125050; alow 12 hours for C270010, C270020, C270100.
It frozen, ailow 8 hours for C060020. CO85005, C1 00020. C125050; aliow 24 hours for C270010. C270020, C270100.

Note: Deiivery time can increase significantly as a resuit of extended storage time.

3. The C-Senes Homepump System is designea for the infusion tubing to be worn ynger the clothing, whiie the Homepump reservoir can
be wom in the manner mast comfortabie to the patient. The Homepump flow restnecter (located distal to the filter) shouid be close to,
or In girect contact with, the skin (31°C/88°F).
Temperature will affect solution viscosity, resuiting in shorter or longer
delivery time. If the Homepump is used with the flow restricter at room Delivery Umo information
temperature (20°C/68°F), delivery time will increase oy 25%. for C-Series Homepumps

4. Homepump delivery times are based on normai saline. Addition of [ Commees | Coviwms | ciovees 1 cravess | Carewve 1 cimeses T Tmeie
any drug or use of another diluent may change viscosity and resuit in e e T R N T R (N I T
longer or shorter delivery time; use of D5W wili result in 2 10% lofiger | “owsa voums mn o [ e 1 e | | e i |
delivery time. vazasn ::. : -: : ': ! ':- : ,:. ::- ; =:- ::?{

5. When administering through a central intravenous, arterial, or epidural {rrmex onvany vs ' voLsuE (w0 ]
catheter, follow the instructions provided by the catheter manufacturer. | el ! ‘ i CH;
The iength, diameter. and position (pressure at catheter tip) may affect | LTI I - LI
dsiivery time. — e —

6. A Homepump filled with more Typioat Flow Curve tor a H | YNNI ] T ,
than the nominait volume wiil — CLILTE] |8 e | ]
nfuse at a lower than nominat , B 1[ T N— : —_— ﬁ:
‘low rate. ° -(‘g j\ [; onsae ) ) Ty 1 ] e |
A Homeoump filled with less than £} . — — Terses I ' o o ] ]
‘he nominal volume will infuse at 23 |-~ N—— | e : : [] ] T
a higher than nominai flow rate. AN ! ve ] i T T o —
A PRODUCT OF ' = : I : I

carrre " e

I-FLOW CCRPORATION

LAKEFOREST, CA 92830 J.S. Pat. Nos. D324.811; 5.080,652; 5.105.983: ang Foreign Pat. Pena.

USA g 1111118
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HoMEPUMP

“
DISPOSAEBLE ELASTOMERIC INFUSION SYSTEM

FOR SINGLE USE ONLY

INFUSIONSGERAT ZUR

+ Fluid pathway and areas under EINHALIGEN VERWENDUNG
undisturbed protective caps are + Auf Sterilitiit und Pyrogenfreiheit
sterile and nonpyrogenic. gepruft.

» Do not remove from package until * Nicht verwenden, wenn
ready for use. Schutzkappen abgefailen oder

* Do not use i previously openec or gedockert sind oder wenn Packung
damaged. beschadigt ist.

« See Directions for Use in the + Bitte Gebrauchsanweisung in der
dispenser pox. Sammeipackung peacnten.

Storage: 10°-40°C.
10-80% relative numidity.

DIFFUSEUR PORTABLE A USAGE
UNIQUE

.

Stérile, apyrogéne.

Vérifier {'intégrité du protecteur
individuel avant usage.

Se référer au mode d'emptoi dans
'embatlage de orotection.

* Conservera 10°40°C,

10-80% humudité.

+ Lagerung: 10°-40°C,
10-80% Luftfeucntigkeit.

(.%.9)

BOMBA DE INFUSION PARA UN
SOLO uso
Estérii, apirogena.
* No utilizar s1 el envase unitario no
esta integro.
+ Consuitar et modo de empteo en ia
caja dispensadora.
» Conservar a 10°40°C.
10-80% humeaad.

l STERILE i EO ]

A PRODUCT OF

CAUTION: Federal (U.S.A.) Law restricts this

l fl ‘ device to saie by or on order of a physician.
I-FLOW CORPORATION U.S. Pat. Nos. D324.911; 5,080,652
LAKE FOREST, CA 92630 5.105.983; ana Foreign Pat. Peng.
USA Assempied in Mexico 111112, Rev. 8
TIMLE:  C-Series pouch insert
nowe 111112 REV: B
SHT 3 oF 4 PRINTES 100 %

%4
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DIRECTIONS FOR FILLING - Use Aseptic Technique.

1. Remove the cap from the fill port and retain for fater use.

2. The HOMEPUMP can be filled with a syringe or other fifiing device. Remove ail air from the
fiting device and attach it securely o the fill port.

1. Close the ctamp and fit the HOMEPUMP with no more than the recommencaed maxirnum fill
volume. »

4. Remove filling device from the fill port

5. Securely sttach the cap 1o the fill port.

6. Labed with the sppropriate pharmaceutical and patent informaton.

7. Put HOMEPUMP info protective piastic bag for shipping and hanaiing.

ANLEITUNG ZUM FULLEN - Auf aseptische Arbeitsweise achten.

1. Die Schutzkappe vom Fillport entfemen und Zur Seite legen.

2. Die HOMEPUMP kann mit einer Spritze oder einer anderen Filivomchtung gefiiiit werden. Die
gesamte Luft aus der Fiflvomchiung entfernen. Fillvomnentung sicher mit dem Filiport
verbinden.

3. Die Klemme schiiessen und die HOMEPUMP mmt hochstens oem empfohienen maxmaien

Folivoliumen fiillen.

. Die Fillvornchiung vom Fifloort entfemen.

Die Schutzkappe wieder aufsetzen.

Mit den entsprechenden pharmazeutischen und Patienteninformatonen bezechnen.

. Fir den Versand. Transport und kurzfristige Lagerung vorgesshene HOMEPUMP in den

Kunststoff-Schutzbeutel verpacken.

(NSTRUCTIONS POUR LE REMPLISSAGE - Utiliser une technique aseptique.

1. Retirer le bouchon protecteur du site de rempiissage et le mettre de coté.

2. La HOMEPUMP peut étre rempiie avec une senngue ou un autre appareil de remplissage.
Expuiser tout {'air de F'apparei de rempiissage et raccorder ie de facon sure au site de
remptissage.

3. Fermer ie clamp et remptir ia HOMEPUMP sans aépasser ie volume ce rempfissage
maxamum.

4. Retirer 'appared de rempiissage du site de remplissage.

5. Raccorder ie bouchon protecteur sur le site de rempussage.

6. Etiqueter avec ies rensexgnements phanmacsutiques et informauons pour ie patient appropnes.

7. Mettre ia HOMEPUMP dans ie sac protecteur en piastique pour I'expedstion et la manutention.

INSTRUCCIONES PARA LLENAR - Use una técnica aseptica.

1. Remueva {a tapa dei orificio supenor y reténgata.

2. El HOMEPUMP se puede lenar con una jennga U otro sistermna ae fiensdo. Elimine todo el aire
del sisterna de enado y conécteio firmemente ai orificio supenor.

3. Clerve ia pinza y iisne i HOMEPUMP sin sobrepasar i maximo volumen recomendado.

4. Remueva e sistema de llenado dei ortficio supenor.

5. Vueiva 8 conectar {a 1apa en et orificio supenor assgurandota firmemente.

5. Margue el HOMEPUMP can a comespongients informacion farmaceutica y dei paciente.

7. Ponga ei HOMEPUMP en ta boisa de piastico protectora para envio y maneyo.

(.z19)

nimLe:  C-Series pouch insert

DRWG
o 111112 Rev: 3
SHT 4 OF 4 PRINTES 100 %




PRODUCT CF / EINE PRODUKT VON/ UN PRODUIT DE / UN PRODUCTODE ~ CONTENTS /INHALT/
CONTENU/CONTENIDO:
® 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

Assemnbled i Mexico

/AN Q@ [stERILEIE0] < ST

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

SEE DIRECTIONS FOR USE.
Manutacturea by / Hersteller von / European Reoresentative / Europaiscne Vertretung /
Fabnque par / Fabnecaado por: Representant pour ' Europe / Representante Europeo:
I-Flow Corporanon C€ MPS Medical Proouct Service Gmbi
Lake Forest. CA 92630 U S A 0123 Bomgasse 20. 35619 Braunfeis. Germany

13017588

[
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-/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

2
%

h Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

SEP 30 1998

Ms. Suzanne Dennis

Director, Regulatory Affairs/Quality Assurance
McKinley, Incorporated

4080 Youngfield Street

Wheat Ridge, Colorado 80033 USA

Re: K982256
Trade Name: Outbound Disposable Syringe Infuser/
Outbound 2 Disposable
Regulatory Class: II
Product Code: MEB
Dated: August 14, 1998
Received: August 17, 1998

Dear Ms. Dennis:

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 legally marketed predicate
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 Regqulations, Title 21, Parts 800 to 895. A
substantially equivalent determination assumes compliance with
the Current Good Manufacturing Practice requirements, as set
forth in the Quality System Regulation (QS) for Medical
Devices: General regulation (21 CFR Part 820) and that,
through periodic QS 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 cbligation you might have under sections 531

[ 17
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Page 2 - Ms. Dennis

through 542 of the Act for devices under the Electronic
Product Radiation Control provisions, or other Federal laws or

regulations.

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” (21CFR 807.97). Other general
information on your responsibilities under the Act may be
obtained from the Division of Small Manufacturers Agssigtance
at its toll-free number (800) 638-2041 or (301) 443-6597 or at

its internet address
"http://www.fda.gov/cdrh/dsma/dsmamain.html".

Sincer " yours,
I
\
VIS W gt
{;ﬁ Timothy A. Ulatowski
Director
Division of Dental, Infection Control,
and General Hospital Devices
Office of Device Evaluation

Center for Devices and -
Radiological Health

Enclosure

Yale
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Indications For Use

510(k) Number (if Itnewm) K9B2IKE

Davice Name: guthoung Disposable Infuser
indicated -for-intravenous

Indications For Us2: q,o Outbound infuser is
and synovial cavity

intra-artecial ’ subcutz_:neous ¢ epidural,

infusion of medications or fluids requiring continuous delivery

at controlled infusion rates.

(ELEASE DO NOT WRIIE BEZLOV .THIS LINE~CONTINUE. ON ANOTHER. PAGE IF NEEDED)
Concuxrence o£"CDRH, Off¥ce-of*Device Evaluation (QDE)

(Division Sign-0ff) : .

Division of Dental, Infection Contro],
and Generaj Hospital Devices

510(k) Number /7/9’5:?:25-\5‘4

/ OR Over-THe-Counter Use .

(Optiocnal Format 1-2-96)

Prescription Use

/S/
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McKinley - OutBound DS] Page 1 of 2

() OutBound

——— e EEEEEEEEES e T e

The OutBound Disposable

Syringe Infuser (DSI)

raises the efficacy while
lowering the cost of
continuous infusion

therapy. The ease-of-use of

il the OutBound Disposable
/E Ig‘j Syringe Infuser will help
you achieve better therapy at a lower cost. It's the latest example of "New
Feedback Values in Infusion" from McKinley.
/A'/ - T
‘ Specifications:
WalkMed Weight: 3.70z./105g (unfilled)
Flow Rate Accuracy: +/- 10% (H, O @ 70 deg. F)
( Capacity: 120 cc maximum (includes Reservoir 10 cc at
o.mBomd KVO fate)

Positive Pressure: 12 psi nominal

Dimensions: 6.0"x2.9"153 cm x 7.3 cm
Detachable Infusion Available for delivery of 100 cc

| INE Sets: infusion volume over duration:
= o ] day
‘\ s 2days
Moot e 3 days
oo
o » 4 days
McKinley e 5days
\:4{ ;,}. e 7 days
AW
3.’1’@”3\ Materials: Infuser: Polypropylene, butyl rubber and silicone
News rubber. Latex free,

Infusion Set: PVC, acrylic, cellulose acetate, PTFE
and polyethylene. Does not contain DEHP.

Visual Alerts: Graduation marks at 5 cc intervals allow
monitoring of infusion statuys.

g
| /{2
http://www.mckmleymed.com/obspecs.htm 12/15/98
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MceKinley - OutBound Ds;j Page 2 ot 2

Introduction | Feedback | Meet McKinley | Products
WalkMed | QutBound | BeeLine | What's New

—— Ve

For More Information Contact us v
or see our Employee Director
Toll-free: 800-5 78-0555
Phone: 303-420-9569
Toll-free Fax: 800-254-6459

ia Email,

© 1997 McKinley Medical [LIp
4080 Youngfield Street
Wheat Ridge, CO
80033 US4

Please direct any questions or problems with this site to the Webmaster.

http://www.mckinleymed.com/obspecs.htm ; 12/15/98
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McKinley: OutBound Intus:on Pump

() OutBound’

OuiB

Introduction benefits of syringe delivery with the accuracy,

electronic devices,

ound DS}

fhe OutBound Disposable Syringe Infuser (DSI
the cost of continuous infusion therapy. The OutB
reliability and safety associated with

Page 1 of 2

OutBound -

DISPOSABLE
SYRINGE INFUSER

OPENING NEW DOORS FOR
UNCOMPROMISED CARE

) raises the efficacy while lowering
ound DSI combines the proven

Y to set-up and use. No special training or
ith most medications, the OutBound DS]

PR filling equipment is required. Compatible with
= makes your infusion device selection less complicated.
Feedback

Patients will find that the OutBound DS] fits
Constructed from durabl

{ -;g() course of therapy.

Products

The ease-of-use of the O
lower cost. It's the latest

utBound DSI wiil help

well with their
€ polypropylene. the Out
daily living. Patented Infuser technology assures continuous infusion throughout the

example of "New Values in

ambulatory lifestyle.

Bound DSI stands up to the rigors of

you ac
Infusion

hieve better therapy at a
" from McKinley.

Click here to see the specifications of the OutBound Disposable Syringe Infuser.

* Single-Use. Eliminates costly repairs.
calibration, and tracking associated with
electronic pumps. No capital outlay required.

R 120 ml Syringe. Double the volume of most

Moot disposable devices, Reduce the need for
McKinley [multiple infusers for one course of therapy.
o Compatible with Most Medications.
e Polypropylene Syringes are proven as stable
V=) and economical alternatives to PVC bags and
}ﬂg@/“.ﬂ elastomeric devices. Unique Infusion sets
<'N\ < assure no leaching of DEHP plasticizer.
o Burst-Proof Design. Non-elastomeric
design eliminates the possibility of bursting

during filling and use,

hrtp://Www.mckinleymed.com/OutBound.htm
FOI - Page 165 of 256

——
» Safe and Effective Infusion
Monitoring. Graduation marks
every 5ml allow patient and clinician:
to simply and accurately monitor
infusion status.

o +/-10% Accuracy. Electronic
pump accuracy in a completely
disposable device.

e Separate Infuser and Infusion
Sets. Select the duration of infusion
that best meets your therapeutic
needs. Simplify stocking
requirements,

* Designed for Patient
Convenience. Simple to understand

pu
A ?/12/15/98




McKinley. OutBound Intusion Pump Page 2 of 2

and operate, comfortable to wear,
and easy to troubleshoot.

o Latex free. Eliminates latex

sensitivity concerns,
————— . Sensitivily concerns.

Simplicity. Economy. Quality.
You simply get a better value when you choose OutBound,

Introduction | Feedback | Meet McKinley | Products
WalkMed | OutBound | BeeLine | What's New
For More Information Contact us via Email,
or see our Employee Directo
Toll-free: 800-578-0555
Phone: 303-420-9569
Toll-free Fax: 800-254-6459

© 1997 McKinley Medical, LLLP
4080 Youngfield Street
Whear Ridge, CO
80033 USA

Please direct any questions or problems with this site to the Webmaster.

o /—
http://www.mckinleymed.com/OutBound.htm / ,j;& 12/15/98
FOI - Page 166 of 256 g
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3r. 7. Anaesth. (1986), 58, 790-800

LOCAL ANAESTHETIC TECHNIQUES FOR PREVENTION -

OF POSTOPERATIVE PAIN

E.N. ARMITAGE

HISTORY

The potential benefirs of locai anaestheric tech-
aiques in the postoperative period have iong been
recognized. In 2 review of early work, Simpson
and Parkhoyse (1961) pointed our that, in 1935,
Capelile irrigated a ] wounds with locaj

same principie when they inserred poiyethyiene
tubes deep 10 the anterior rectus sheath for wound

post-operadve stelectasis, and Cleland (1 949) used
“continuous <audal and extraduraj anaigesia for

this technique was capable of providing truly
continuous anaigesia, and Pointed out that the use
of the word “continuous** s g misnomer when
applied to intermirtene injections or top-ups of

These pioneer workers had demonstrated thar
locai anzestherics Produce excejlent POstoperadve
i they had ajso cacountered the

E.N. Anitace, MR, 313, FFA.R.CS.,
Hospural, Brighton, W. Sussex.

Brighton Generat

FOI - Page 168 of 256

drawbacks. [nfusion Systems were opeq o the
criticism that the extent of block might be difficujt

sitting position (Bonica, 1957). RCgarding inter-
mittent top-ups, Simpson and cotleagues (1961)
Summarized the situation as follows: “The
°Xacting nature of the techaique, the necessity for

readily produce toxic effects and shouid not be
unduly labour-intensijve. Side effects shouid be
minimal,

Factors ajfecting the catheter

LPosition. The catheter must be placed so that
local anaestheric solution - injected through it
produces anajgesis ¢ the site of operation. The
mode of spread of solution depends og the method
of administrarign. Injected solution emerges from
the catheter der pressureand spreads equaily up

and T8. An infused solution enters the extraduraf

iy



TECHNIQUES FOR PREVENTION OF POSTOPERATIVE PAIN

afea of anaigesia

Iigaccaine

. Same areaot
— anaigesia

F16. 1. Theonginal illustration by Green and Dawkins (1966).
The lower diagram shows the ctheter up placed at the upper
end of the required area of block when the pauent is in the 45°
sITiNg position and the jocai anaestheuc is infused. The upper
diagram shows the same area of anaigesia ootatned with the
panent supuie and the solution admurustered as a bolus.

TosuUV wfuenced by gravity. Siace ne patient :s
Keiy 12 pe situng up when the postoperative
fusion 1S 10 progress, the catneter up shouid be
it the segmentai leve! innervaung the upper end
of the surgical incision (fig. |) (Green and
Dawkins, 1966).

Insertion. \When an extradurai block is used onfy
for the duration of surgery, it is customary to insert
3 short length of catheter (2-3cm) to the
extradural space. Looping and knorting cannot
occur and che risk of venous and durai puncrure
is minimized. Although this is sausfactory during
and immediately after the operaton, the cathetasr
tends to become extruded as the patient mobilizes
and as infusions are continued or repeated
mrections given. At least 5 an of catheter shouid

therefore be inserted to the exiradurai space :f

long-term analgesia is pianned.

FOI - Page 169 of 256

791

Durarion. The pawn of major surgery is at its
most severe and debiiitatng n the first 2 or 3 days
and extradurai anaigesia is of most benesit during
this time. Therearter, the intensity of pain
dimunishes and it can usuaily be controiled
adequately with i.m. opioids or oral preparatons.

[nfection 1s unlikely to occur when catheters are
removed after 2 days and patients have been
ceported in whom they have been left in piace for
between 7 and 25 days (Dawkins, 1966; Lloyd and
Rucklidge, 1969; Spoerel, Thomas and Gerula,
1970). However, skin infection was noted after 3
days at the enuy site of the catheter in one
instance. Infection of the extradural space is very
rare (Baker er ai., 1975), but it is serious when it
occurs (Saady, 1976) and injections and infusions
should be delivered through 2 system which
wnctudes a bacteral filter. Indwelling catheters can
mugrate and the up can eater a biood vessei or
puncrure the dura. The length of time for which
a catheter is left in place represents a compromise
between these possible hazards and the benefits
cesulting from the anaigesia. Two to three days
would seem to be the optimal time.

Choice of drug

[t is important that a local anaesthetic, given by
intermittent bolus injection or by infusion, should
not produce systemic loxicity. Reynoids (1971)
found bupivacaine to have a wider safery margin
than lignocaine or mepivacaine when given by
intermittent injection during surgery. Tucker and
Mather (1975) used a computer model to predict
the partern of drug concentrations in the extradurai
ind pilasma comparuments, and conciuded that
.onger-acung agents such as eridocaine accumulate
capidly tn the extradurai space, but siowiy in the
piasma(fig. 2). Systemic toxicity and tachyphyiaxis
were observed when lignocaine was administered
as 2 continuous extradurai infusion (Sjogren and
Wright, 1972). Bromage (1975) found that, in low
concentration, bupivacaine produced less motor
block, for any given degree of sensory block, than
did etidocaine, amethocaine and lignocaine. The
cvidence suggests that bupivacaine is the agent of
choice for postoperative use.

[t may be thought that the addition of
adrenaiine to the local anaesthetic could be
beneficial on the grounds that the risk of systemic
toxicity would be reduced, but in fact plasma
concentrations are not significanty decreased
‘Wahba. Don and Craig, 1975). Hypotension is
more markea wnen the {ocal anaesthetic soiution
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F16. 2, Predicted locai and systemuc accwmnuiation of lignocaine
lunng muitiple exuradural iniecuons a¢ {.5-h intervass (upper
fTapn), 1ad of etidocawne at 3-b intervals (lower ITapn).

-Sntaws adrenaiine {iXeaneay, 1366) ana 10 view
°f the possibility that the proionged infusion of
idrenaline might cause ischaemic nerve damage,
‘s use should be avoided.

Anticoaguiarion

The extraduraj Space is vascuiar and since the
asertuon of a catheter is a2 “blind procedure,
occasionai damage 1o blood vesseis is inevitabje.
Haemorrhage from such damage cannot ‘ke
-ontrolled directly and althougn this is of littie
clinieaj consequence in the presence of normaj
zlotung mechanisms, it does have implications for
Jauents receiving anucoaguiants. Some wiil be
‘Ieeving  orad anucoaguiants :or pre-exisung
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-araiovascular disease. Others May require hep-
innizauon during arteriaj procedures, and the
iaministratuon of low-doge heparin for Prophyiaxis
igainst deep vein thrombosis after major surgery
‘s now widely practised.

There has been understandable reiuctanee 1o
{nsert extradural catheters to patients in any of
tnese categories, but there is cvidence that the
procedure may be safe in certain circumstances,
Raoand El-Err ¢ 1981) reported 3164 patienes who
received conunuous extradurai anaesthesia before -

the adminiscration of heparin during Operation.
The activated ciotting time wag approximately
twice the preoperative value, but the authors
found no evidence of extradural haemaromg.
Odoom and Sih (1983) reported 950 Patients who
recerved intraoperative heparin after insertion of
e catheter, but these patents had aisg received
orat anticoagulants before operation and their
siotung mecnanisms were abnormai at the time of
-atnerer nsertion ‘mean Arombotese: 199,
aormairange: 70~130 %). None deveioped neuro-
-agicai compiications,

Althougn these studies appear 1o demonstrate
the refative safery of heparinizarion after inserdon
of an extraduraj Catheter, the authors stress the
importance of controlling the degree of hepariniz-
auon through the activated clotting time, and they
regard thrombocytopacm'a, prior hcparinization,
long-term aspirin therapy and i thrombotest
oelow 109 as contraindications. The management
:f the individuaj case depends on the baiance
Jerween (actors conuilbuting to the thrombosis
715k ana the benerizs likley to be conferred by the
sxtraaurai. For maior abdominai operations, the
Fresent autnor wniserts the catherer before surgery
i1a ades not instirute low-dose neparin therapy
“nui 65 h afrer ooerauon.

Bolus injection

-ategmittent injection, or topping-up, is the
traditionai method of prolonging analgesia into
the postoperative peniod. [t is sausfactory if the

L1erapy unit or a high dcpcndcncy area stands a
detter chance of feceving prompt attention, and
the methoa s thererore lnaopropriate for the
Tority oY carenes “ho rerurn o a2 generai
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surgical ward. Early attempts were made to
svercome this difficuity by the use of a mechanicai
arection device which delivered a predetermined
iose of lignocaine or mepivacaine at reguiar
atervais (Cox and Spoerel, 1964). More recently,
Scott, Schweitzer and Thorn (1982) used a
specially designed roller pump to deliver 6—-10-mi
doses of 0.5%, bupivacaine 2 houriy. They found
this provided good anaigesia over 24 h. In thesame
study, another group of patients recetved 0.5%
Supivacaine 4-5 mi given every -2 h by nurses.
[t was not possible to continue this regimen over-
might and, even over the 8 h for which data were
available, good analgesia was obtained in less than
half the patients, because the nurses could not give
he injections frequently cnough. Schweizer
personal communication) subsequentdy found
nat when 2-mi doses of 0.59%, bupivacaine were
:elivered houriy through the pump, good anaiges:a
vas oprained.
Continuous [nfusion

.7 was soon appreciated that it should be possible
0 maintain a constant state of anajgesia by ad-
ministering local anaesthetic by infusion. The
method has the advanrage that syringe drivers
and variable rate infusion pumps are standard
cquipment and readily available, and the main-
tenance and monitoring is not labour-intensive.

Lot volume/high concentration. Eartly workers
‘Spoerel, Thomas and Gerula, 1970) used standard
concentrations of drug, 1 or 29 lignocaine or
Tiepivacaine, at a rate of 5-12 mi h~! after thoracic
ind abdominal surgery. They continued the
‘Afusion for an average of 3 days and claimed good
cesuits in 77°% of cases. Pflug and coileagues

1974) achnieved cxceilent anaigesia after upper
iodominal surgery, infusing 0.5 %, bupivacaine at
a rate of 3-5 mi h~'. They reduced the concentra-
ton to 0.259%, oa the 3rd day, but kept the rate
coastant. [t would seem that further reduction of
he rate results in variable biocks. This is because
an infused solution, uniike a bolus injection, has
minimal injection pressure to propei it away from
the catheter tip, and an increase in drug con-
centration is insufficient 1o compensate for this
lack of physical spread. Renck and coileagues
‘1976) gave 9% bupicavacaine at a2 rate of
175 mil k-t after thoracic surgery and failed to
schieve reiiable anaigesia.

High volume /low concentrarion. In the author’s
optnion, this is the method of choice. [t invoives
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the ‘nfusion of 0.1-0.125%,  Dbupivacaine
16~24 mi h~!. Assuming tnat e catheter up is
appropriately piaced, there 1s rarely any difficuicy
in achieving adequate spread of anaigesta, motor
nlock is less intense and drowsiness, a systemic
side effect of bupivacaine, is less common than
with the 0.259%, solution (Griffiths, Diamond and
Cameron, 1975). The accidentai administration of
excessive volume is likely to resuit in less severe
toxic effects if a soiution of low concentration is
used. Hypotension is less common with an
infusion than with a bolus technique (Scorr,
Schweizer and Thom, [982), and infusions have
been used safely on general surgical wards after
abdominal and thoracic surgery (Ross, Clarke and
Armuitage, | 980). Unfortunateiy, local anaesthetics
are not yet commercially avatlable tn low concen-
rration and large volume. and suitaole <olutions
have therelore 10 be speciaily preparea.

Pracucal aspects of managemen:

Filters. Extradural Slters are designed to
prevent the passage of bacteria and are capable of
excluding partcies as smail as 0.22 ym. When
fluid is infused at a rate of, for exampie, 20 mi h~t,
particles accumulate rapidly on the filter and its
resistance increases. The resuiting increase in
pressure between the filter and the pump may
cause separaton of the infusion line at a junction
potint. This problem can be overcome by changing
the filter every 12 h, but it is the author’s practice
to insert a blood filter berween the pack of locai
anaesthetic solution and the adminisradon set.
This removes the larger parucles, and the bacteriai
flter usuaily lasts for the curation of the infusion.

The pump. Resistance 1n an infusion line is high,
since fluid has to pass not only through the filter,
bur aisqalong the rnarrow 90-cm long extradural
catheter. The pump must therefore be powerful.
It should also be quiet and accurate and give
warmung when solution is flowing faster or slower
thag the selected rate. Nursing staff shouid have
casy access to an illustrated chart showing the
common causes of, and remedies for, pump
maifunction.

Bolus during an infusion. Although an infusion
of 0.1% bupivacaine 20 ml h~t wiil often give
sausfactory anaigesia for 2-3 days witchout the
need for adjustrnent, the block wiil sometimes
regress. Setting the pump at a higher rate wiil not
correct 2 regressing block uniess a bolus is first
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~ine pauents kepr free of PR with extradurag tnfusions of
J.125¢ Supivacaine after abdommaj or :hor:co—zbdomum

surgery.

given to re-establish the required arez of anaigesia.
A “bolus” can pe given without breaching the
infusion i ' i

4.5 mi during | min a¢ this rate, ang voiumes of
4.5-8 mi are usually required. Griffiths, Diamona
and Cameron (1975) infused 0.125% or 0.25 %
Supivacainear IS mi h-! afrer thoracic surgery ang
ichievea sausfacrory anaigesia in five of seven
fauents. However, 1n spite of this generous rate,
* mean of five bolus doses 38 mi of 0.259/

A regressing block May not be the oniy reason
‘or a bolus being required. Gijessing and Tomiin
1979} have suggested that the nrensity of
POstoperauve pain is not constant, but cyclicaj.
They 1dentified four peaks (occurring ac 4, 10, 14
and 18 h) during an ]8-p Pertod in women
undergowng totaj hip replacement, ang W0 peaks
‘at 68 and 12-i6 h) in men having the same
>Peraton. They aiso suggested

-amb muscies is nat usuaily proquceg when nerves
ire subiected to latermittent bojus injections or
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.ocai anaestheric, bug itis quite common, even with

have been bathed coastantly for severai hours. The
patlent shouid be warmned of thjs Possibility at the
preoperauve visit and assured that recovery of
function occurs within 2 or 3 h after reduction of
the infusion rate. Similariy, Surgeons shouid pe
aware that symptoms do not necessarily betoken.
a neurological or vascular disaster.

Additiona! sedation. Since Postoperative exrra-
durai block is performed to provide bettar pain
conerol ac the operation site than conventionaj
opioid anaigesia, it is Someumes felt thap any
discomfort indicates 2 failure of the block and that
0 opiotd shouid be niecessary. This attitude fajjs
‘0 take into account the fact thar there are some
-ources of discomifort which the extraduraj s
arinsicaily incapable of reiieving, or which |je
outside its range. These tnclude anxiety abour the
fecent operation, sieeplessness as a result of noise

resuits.

Plasma concentrations. The extradural infusjon
>t a local anaestherc drug over 3 long period may

Clarke znqg Armitage (1980) followed
Ir20peranve oojuseas 0£0.259, bubivacaine with
‘he Postoperauve 1nrusion or0.125 %, and meas-
ured  -enous clasma concentrauons a3t

pain-free and side effects
were minimai, and ¢ varied berween 12 angd
S6mih-t with an average of 20 mi h-t. Thijs
‘egimen producegd Mean venous bupivacaine
concentrations of 3 Hg mi-!
U after 44 b (fig. 3). Patients were assessed
linicaily when the biood samples were taken and
A0 signs of cerebraj toxicity were detected,
although one patenr became euphoric. Reynoids
(1971) has stateg that even miid toxic symptoms
are uniikety to appear at plasma concentrations less
nan 1.6 ug mj-! Unfortunately, this figure has
‘ometumes subsequentty been raken to represent
Ce foxic levep or bupivacaine znd this is

e/
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cieariy an incorrect interpretation ot the originai
statement.

The appearance of toxic symptoms depends on
{actors other thaa the piasma concentration. Scort
1975) administered i.v. bupivacaine at different
‘ates (0 comscious volunteers and found thar
symptoms appeared at low plasma concenerations
when the infusion rate was high. The rate of
increase in concentration teads to be very slow
when dilute bupivaczine is given by extradurai
infusion (fig. 3) and this may explain why no toxic
effects were observed in Ross'’s patients. A further
cxplanaton may lie in the fact that a-giobulin, the
protein to which bupivacaine binds, increases after
surgery and may match the increase in plasma
Supivacaine concentration. The unbound fraction
of the drug may remain virtuaily constant ynder
these circumstances.

Although venous plasma concentratons are
‘ften measured, it is the arteral concentration
“~nich is more closeiy related to the development
5f toxic symproms. Griffiths, Diamond and
Cameron (1975) followed intraoperative injections
of 0.5% bupivaczine (with adrenaline) 6-8 mi
with a postoperative infusion of 0.125 % bupiva-
caine at a mean rate of !3 mih-! and they
supplemented this, as required, with boluses of
0.25% bupivaczine 5-8 mi. They took arteriai
sampies and found a2 mean vajue of 2 ng mi=
{range 0.93-3.76 pg mi='\.

Zffects on the cardiovascular system

Some degree of hypotension aimost invariably
iccompanies extradural block and it is fear of irs
‘onscquences and, perhaps, uncertainty abour is
cignificance which deters many from proionging
wne block after operation.

Thenormalpatien:. Thesympatheticdenervation
caused by extradurai block resuits in peripheral
arteriai 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 output may be reduced. Mean arterial
pressure decreases in proportion to the decrease in
cardiac ourput and peripherai vascuiar resistance.
As a consequence, coronary blood flow is reduced,
but fortunately this is accompanied by a simiiar
reduction in the myocardial oxXygen requirement.

Sympathetic block below T4 resuits in dilatation
of the spianchnic, peivic and lower limb vesseis,
and vanous mechanisms come into play 1o
compensate for this. Vasoconstriction above

[Sote)
e
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.evef of the block occurs, mediated by unblocked
sympathetuc vasoconstrictor fibres (T1-4), and
cciease of catechoiamines may be mediated by any
unblockedfibrestothe adrenai meduila, Unblockeg
cardiac sympathetic fibres mediate an increase in
myocardial contraculiity and heartrate. [n addition,
vascuiar tone below the levet of the block may
rerurn because of autoreguiation of flow by
precapiilary sphincters (Granger and Guyton,
1969) and it has been suggested that low plasma
concentrations of local anaesthetic drug cause
cardiovascular stimuiation (Bonica, Berges and
Morikawa, 1970).

Sympatheticblock above T4 reduces orabolishes
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 ‘hat the cardiovascuiar
<hanges noted with upper thoracic blocks have
been refauvely modest. McLean and colleagues
(1967) found 2 15-20% reducdon in cardiac
output and an increase in centrai venous pressure
(CVDP). Bonica and coileagues (1971, 1972) also
demonstrated an increase in CVP and found that
mean arterizl pressure and peripherai resistance
decreased by about 20%, bur they observed no
change in cardiac output or heart race.

Relation of sympacheric 1o sensory block. There is
disagreement as to whether or not a sytiipathetic
block extends higher or lower than a somatic
block. Bonica, Berges and Morikawa (1970) were
unable to demonstrate any sympathetic block in
wo of eight patents, even though all had skin
hvpoaigesia. On the other hand, Homer’s syn-
drome 1s occasionally seen following an extradurat
wnere the analgesia is confined to the lower
thoracic segments. Wugmeister and Hehre (1967)
concluded that sympathetic and somatic block
extend®d to the same levei because loss of pin prick
and cold 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 cardiovascuiar system of the postoperative
pauent was studied by Sjogren and Wright (1972).
They maintained anaigesia with 0.4 % lignocaine
infused overnight at a rate of 30—45 mi h-" and
took cardiovascuiar measurements before discon-
anuing the infusion. The measurements were
fepeated when the block had worn off and the
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carlents were i pan, and again waen the infusion
n3a Zeen re-commenced and the patients were
pain tree. The measurements taken when patients
were 11 pain showed an increase in cardiac ourput,
heart rate and mean arterial pressure and a
decrease in stroke volume and skin blood
dow—changes which indicated 2 strong sympath-
ztic stimulation of the circulation. Re-establish-
ment of anaigesia was followed by a r=tum to the
vaiues obtained before pain had been allowed to
occur. Holmdahl and colleagues (1972) gave
conunuous extradurat analgesia after cholecystec-
romy and found that hypotension was less of a
prooiem when the catheter was placed in the
ioracic rather than the lumbar region.
Zdects on the respiratory system

“atients who have undergone major thoracic
ing sbdominai surgery are prone 1o respiratory
because fawn prevents them from
Sresthing deeply and coughing erffecuvelv. The
aooiiucn of pain by continucus extradurai block
mignt be expected to improve pulmonary functon,
and various aspects of the subject have been
invesugated.

The normal patient. Extradurai block has very
littte effect on respiratory parameters in the normai
patuent. A block to the levei of T4 had no
significant effect on functional residual capacity
'FRQC), expiratory reserve volume (ERV) or
:nsoiratory capacity. However, a block extending
nigher than T4 caused a decrease in ERV of
.2-36°% (Freundetal., 1967; Sjogren and Wright,
1572 Takasaki and Takahashi, [980). Arteriai
“.0oa-gas teasions showed littie change (Warg
=t al., [965). Extradurai block shouid theoreucaily
iliow unopposed vagai tone to cause bronchocon-
striction, but no such change was found, even in
e presence of high blocks, in three separate
studies (Sjogren and Wright, 1972 ; Wahba et al.,
1972 Takasakiand Takahashi, 1980)and Bromage

1978) quoted patients in whom extradurai block
has acrually proved therapeutic in status asth-
maticus.

The ability 0 cough cffectively requires
co-ordinated, powerful contraction of the diz-
phragm and muscies of the abdominai wali. Motor
block to the latter occurs during upper thoracic
spinal anaesthesia (Egbert, Tamersoy and Deas,
1961), but exrradurai block has minimai effect,
sernaps because motor block cannot be shown to

sxtend as high as sensory block (Freund et al.,
2671
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Pauents in pain. The effects of extradural block
are not as dramauc as might be expecred. There
'S someumes improvement in lung volume
measurements such as FRC and vital capacity
(VC), butresuits arc inconsistent and improvement
is limited to reduction of deterioration rather than
restorauon of preoperative values (Simpson et al.,
1961; Wahba, Don and Craig, 1975). However,
the greatest benefit is seen in patients with chronic
obstructive airways disease after upper abdominal
surgery. Extradural block improved the VC from
37% of the preoperative value to 90% in these
patients (Simpson et al., 1961). The effect on
arterial blood-gas tensions is even iess impressive.
Patients are relatively hypoxaemic on the Ist day
after upper abdominal surgery, whether they have
receiveqd extradural anaigesia or not (Muneyuki
et al., 1968; Spence, Smith and Harris, 1968;
Siogren and Wright, 1972; Pflug et ai., 1974,
Spence and Logan, 1975), and when pain is
relieved by extradural block, no improvement in
Pag, is seen (Muneyuki et 2., 1968; Drummond
and Littlewood, 1977).

There 1s, however, a marked improvement in
the ability to cough. Sjogren and Wright (1972)
studied patients receiving thoracic and lumbar
extradural anaiges:a after gail bladder surgery and
found thar the peak expiratory flow rate increased
by 64 % and 90 %, aithough these improved values
were still oniy approximately one-half those
obtained before operation.

It is not easy to find clear-cut evidence that
extradurai biock causes significant improvement
U1 respiratory funcuon or reduces the incidence of
postoberative chest inrection in normai patients.
However, since extradurai anaigesia improves the
ability to cougn, and increases VC oo a greater
€Xtent 11 pauents with chronic obstructive airways
disease, it probably conveys most benefit to this
group of pauents, who most need it.

Other effects

Lower (vmb blood flow. Extradural block increases
blood flow to the lower iimb (Bonica, Berges and
Morikawa, 1970), the skin recetving most of the
increase (Cousins and Wright, 1971). Therefore
flow must increase through the long and short
saphenous vemns, which drain the skin, and also
tirough the femorai and iliac veins. Since thrombi
in the latter vessels are most likely to result in
pulmonary embolism (PE) (Modig et al., 1983),
axtracural tlock mav he expected o play zn
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aporwant part wn the prevenuon of deep vein
aromoosis (DVT) and PE.

Total hip replacement carries a high incidence
;1 DVT, and PE is the commonest cause of im-
mediate postoperative death after this procedure.
‘Modig and colleagues (1983) studied patients in
"0 groups, one of which received extradurai
anaesthesia for the operation and extradurai
analgesia after operation, and the other in which
zeneral anaesthesia was followed by postoperative
opioid anaigesia. The incidence of DVT was
reduced significantly in the extradural patients.
Lung scans were used to detect PE, which was
‘ound in 339, of the generai anaesthesia/opioid
sroup, but in only 10% of the extradurat group.

Zastric emptying and intestinai mouiity. Opioids
1213V Zastric emptyng and reauce incestinai
motlity (Nimmo et al., 1978). Extraqurai block,
v eliminaung or gready reducing the need for
*proids, avoids these problems, but it aiso has
1 airect effect on the bowel, mediated by the sym-
cathetic system. [ncreased sympatheuc actvity
\nnibit: bowei contracuiity and predisposes to
distcnsion. This in turn increases tension, and
hence the likelihood of ruprure, at sites of
anastomosis. Extwradurai block, by reducing sym-
pawhetic activity, reverses these trends; paralvric
iieus is minimized and the nasogastric tube, which
;ontrtbures 1o inefficient coughing and expectora-
‘ion. can be removed eariy. Peristaisis is sometimes
“fryacuve and diarrnoea occasionally persists into
¢ postoperative period. The autnor has in one
nstance had to disconunue an infusion {or this
‘zason. However, the ~verail benefits are con-
‘aeraoie t Aitkenneac, . 584).

Monstoring

{t 15 inportant, whether the pauent is nursed in
inntensive therapy unit, a high-dependency area
°r 2 generai ward, that the nursing and medicai
staff are familiar with the behaviour and manage-
Tent of patients receiving extradurai analgesia,
ind the ways in which they differ from those re-
cewving opioids. Systolic arterial pressure remains
low for the first 12-24 h, but usuaily increases
without specific therapy on the st day aftet
operaton. Ephedrine is Occasionally required.
Fears that the relative bypotension and compiete
naigesia may mask abdomunaj signs, causing
“elav in diagnosis of surgical complications, are
sroundless. Patients surfering from naemorrhage
-f an anastomotic leak look and feej unweil, in
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marked contrast (o0 those running a normaij
postoperative course with extradural anaigesia.

{t is possible to check the infusion rate and the
wnitegrity of the tine 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 should not oniy be free from pain
at rest, bur should be able to lift his head off the
pillow from the 45° sitting position, take a deep
breath, and cough, without pain. [f any of these
tests cause discomfort, a bolus shouid be given and
the tests repeated after 15 min. The patient shouid
e able to move both lower limbs. If a patient has
a stable and easily controlled block, it is un-
necessarv to disturb him for assessments during
the night. However, an early assessment is
essenuiai the foilowing morning so that any
agiusuments can be erfecuve before the arrival of
the physiotherapist.

OTHER BLOCKS

It is not always necessary or desirabie for a biock
toextend over a2 wide area, invoive the sympathetic
system or act bilateraily. Many blocks are capable
of providing exceilent analgesia, with minimai
systemnic effect, over a limited fisld, but aithough
they have been used satisfactorily as single-shot
techniques, they have not gained widespread
acceprance for prolonged postoperative anaigesia
because 1t has been assumed that they must be
repeated every few hours. This asswmpton is not
necessanly correct, because it has been found that
a catheter can be inserted through the fasciai
sheatns which surround neurovascular compart-
ments. The sheaths extend peripnerally and invest
individuai nerves, and Winnie, Ramamurthy and
Durranj (1973) have shown that locai anaesthetic
solution injected through the sheath of, for
exampie, the femorai nerve can be made to track
centraily in the neurovascular compartnent so
that it affects the obrurator nerve and lateral
cutdneous nerve of the thigh in addition.

Paravertebrai

Eason and Wyart (1979) used continuous para-
vertebral block for anaigesia after thoracotomy.
They located the paravertebral space by loss of
festsiance o injection of air, and passed an
end-hole extradural catheter into the space
through 2 Tuohy needle. They found that at teast
‘our segments were arfectea bv a singie, !5-mi
mection of € 375 bypvacaine, The aavantages
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clatmed for the technique are that it can be
performed comparatively ¢asiiv in patients with
<yphoscoliosis and other distortions of the bony
spine. and hypotension is munimal since sympath-
zuc block is unilaterai.

/ntercostal

Murphy (1983) inserted an extradurai catheter
through a Tuohy needle to0 an intercostal space in
25 pauents who had undergone cholecystectomy
through a Kocher incision. Only two patients
required any suppiementary 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 3040 min after the 10p-up.

‘nguwinai paravascular (three-in-one)

Rosenplatt (1980) used this technique [or
postoperative analgesia after.knee surgery wmn a
:3-yr-old padent suffering from cystic fibrosis. An
i8-gauge, S-cmn Teflon catheter was threaded over
i 22-gauge, 8.75-an spinai needle. When the
aeedle had entered the fascial sheath surrounding
the femorai nerve, locai anaesthetic was injected to
distend the sheath and facilitate passage of the
catheter. On the st day after operation, 0.75 o
bupivacaine 15 mi was injected every 6 h. On the
2nd day, 0.59 bupivacaine was infused at
4 ml h~! and continued for 24 h.

Scatic

Smuth, Fischer and Scor (1984) described a
‘echnique for continuous sciatic nerve block which
ey used first to relieve the pain of an ischaemic
‘oot ana later, with an Inguinai paravascuiar block.
3r postoperative 2naigesia following beiow-knee
imputation. They located the saatic nerve with a
16-gauge Medicut cannuija connected to a nerve
sumuiator. After the injection of 2% lignocaine
3mi o open up the neurovascular space, 3
16-gauge extradurai catheter was passed easily
:nto 1t. Bupivacaine 0.59% was Infused at a rate of
5mih~' through both the femmorat and scigtic
catheters for 48 h, and the Pauent was completely
free of pain. ’

Axillary

Althougn the brachiai piexus can be blocked art
“arous powmts along its course, the axillary
approach is the most suitable for insertion of a
‘annuia. A 20- or 22-gauge :v. cannuia 'S
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recommended and it is less likely to be disiodged
lunngan tnjection if an extension set is interposed
Setween it and the syringe or pump (Hughes and
Desgrand, 1986). Rosenbiatt, Pcpitone-Rockweu
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
ata rate of 10mih-! for 2 days and the patient
required no narcotic agents. Rosenblatt recom-
mends that cannulae should be surured in position
if they are to be used for postoperative anaigesia.
The appiication of an occiusive, 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

" Slabping the patient on the face and telling him
or ner that “ic’s aii over’ isa compiete 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 (Donaid, 1976;
Footr, 1978). Suitable drugs, equipmenr and
techniquesareavailable. The problemis essentially
the practicai one of how to provide anaigesia
safely, simply and continuously for 2-3 days. The
solution depends as much on organization and
autitudes as on techniques. One reason for the
inadequacy of conventional opioid anaigesia is that
itis prescribed by members of one profession and
administered by members of another. The result
's that netther coctors nor nurses take full
cesponsibilicy for ic. Anaigesia shouid be the
responsibility of a smail number of designated
individuais and its erfectiveness shouid be their
mawn concern. A second, related, requirement is
that the experience and availability of staff must be
‘aken .eato account when the method of locai
anaesthesia is being seiected, so that it can be easily
and safely managed. This factor may determine
whether anaigesia is best administered by inter-
mittent injections or by infusion. Last, there is
little prospect of padents cnjoying compiete,
continuous analgesiz as longas their actendant seaff
think angd ralk in terms of pain reiief. Anaigesia
shouid be given with the intention of preventing
Pain rather than relieving ir.

7 Anaestn <0, 559
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SRIGF REPORTS

-UPIVACAINE INFUSION FOR [LIAC CREST
S A WILKES., W. G. THOMAS

73in 15 common after 2 bone grait has been taken from
e diiac crest (Kurz, Garfin and Booth 1989). Locai
‘vound infiltration with bupivacaine at closure 1s effective,
Sut reiief lasts for only four hours (Todd and Reed 1991).
Ve report a method of infusing bupivacaine which gives
ctfective and lasting anaigesia.

Patieats and methods. Patients requiring ilizc crest grafts
were randomiy selected to receive cither bupivacaine
infiltration at wound closure or bupivaczine infusion
postoperatively.,

For the infusion group, a fine-bore catheter was
runneiled into the wound between muscle and fat and
sed to infiltrate 0.5% bupivacaine soiution at a rate of
- mi/hour for 48 hours by a syringe driver. A drain was
2150 useq; drain and catheter were removed after two
LIYS.

~or the infiltration grouo L0 mi of 0.5% bupivacaine
-Jlution was injected into the soft tissues by needle ana
-¥rnge immediately before skin closure. A drain was
.sed.

At 24 hours postoperatively, patients graded their
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DONOR SITES

Pain on a visuaj anafogue scale (Banos et 3j 1989;
Campbeil and Lewis 1990), taking zero as no Pain and 10
is worst imaginabie pain.

There were nine patients in the infusion group and
seven in the infiltration group. The resuits were analysed
by Student’s r-test.

Resuits. 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 contro|
group was 5.4 (p < 0.01).

Discussion. We have confirmed that infusion is 3 more
ctfective method of pain relief than single infiltration. The
technique is simple, but we recommend that the catheter
is placed subcutaneousiy to reduce intraosseous absorp-
lion and the risk of toxicity (Giiman et af 1990).

No benefits in anv form have been received or wiil be received froen a
commercial pany refated direcuy or indireatly to the Subject of this anticie.
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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

Qavarzaene of Surgery. Cauverniey of Vinginia Health Suences Cearer, Clucotresvitle, Yiegine

Pain management aiter thoracic surgicai procedures is a noe requure the muitipie percutaneous inecions with
dificuit clinical probiem. A variety of pain management  risk oi intravascuiar imjwction of anesthetic or of pr
methads ire used with variapie edicacv. This paper  mothorax dunng the adDurustration of intercostal ne
presens an effective method or pieurai anesthetic admuns  blocks. Cleusal anesthetics can be administered eit.
iszanon using J pieurai catherer insertaa through 3 chesc  throus™ an indweiling pisural catheter or througn a b
tupe. tude. leurai catheters mainmawn a closed stenie syst
Ame Thopng Sury 183103115353 prevenang contamination and avoiding other mechan
FTOUIemS 1S30C3WA MR uuectons lisecdy :nto &
wges sucht 35 pneumotitorax. Pleurai cathetess may
%natgsu aner NOrIISIOmY. IuTe MGrICASOMY. Jr  placic Tarcutaneously duang thoracotemy but can
I\ nomacie Tmuma mav puse 2 uScsl S0t 0T e QIS L0 S0SItoN optiaily. Likewrsa, Slacement durs
Surgeun 268 INe £A0sN. A vanuy Of afeigddc MOINCDS  uce Laaracodlomy may e difficult owing to the s
e carTnay avaiizcie STUSING NAIITnT Sounts. sanuent. :anzar :nd dexdpiity o the cathasase Tlus paper
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ranestienc agenars. MCoQErates 10 [ong-2CTNT i0C] anes-  Jarneter TRITUgn 3 Chest Tube, :nabling sare, sasy, o
thenss ey, bupwawm- sdmuniseerad om0 the piewra  aoourare carneter placement Jdunng theracotomy or wu
5pacs STEVIGS 3 SAI0 ING JHRACAVE MAN0A Jf PUN CONATI  IALIACTHICMY
in moraqc suraicai panants (1, 2! 25 wall 35 1n abgomunai
surgcai panents (3, Tai« 772 ot anasthenc admims-
wanon MaV JOCiEase CLrObl Siguirimenss and. dhere-
fore. cacTease nareous aide QoCts sucl I3 respratory  AQ usd 0 standard epicural catherer wsersion set anc
deoression and garaivac tieus (31 Fleurai snasthencs do stancara cnest tupe. The epidural inrgsucar needls
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T 1 The assemow :5 vwacee dirrety
Suring thuracatomy or gercuidneousiv
waN§ SANAArd tUDE tnoreSTSIOMIV
.2ennumcs. The 1D of the catneter 1
=ae:amed posteriariv and at the
1pez. The catheter 1s firmey atcacned
X r‘ruxzmm purnon of the caest
2522 SUIR 1GER.

t

R -5,
nserved througn the sidé of Sia chest ruge ~2zr the nole slacemen: ard 2napics (m2 surgeon to use pleurai anes-
closest to the :hest Sorde. The epicural catheter i3 then  chefics in any Danens Jeauanng a chest tute. This system
s ap spsures $o0d Taseoneny ¢ <he cathetwer Sosen oriv and

insersec rnrcug.. ine acedie ind agvances AT
procedes acout o U hroug?h the distai enc 2fshe chest
rube :Fig 1. The cominec ssamoly 3 serted
DEPCUIANSOUSIV USING SIANCIIS fube morz.:::-nm" ragh-
~iguas. J placed dunny in ngathoraac srotzdute. the
—theter :s 1aserred o the chest fupe Hfrer 2 ude e
seen pulled rougn he chest wal The zn:=r ace 2f the
Stheler into the chest mude snowd Se ﬂcs"v.*:-.e‘ within
'e PIQUFAL 3DACT T Dravent SCRARNWL AL 22k (Jaaily. N2
i3amsiv showld Se Tosinonag Sostencny ~ulunl L
sleuni space.

After inserson, wie pieusz SRANQEL SIN 1§ eur2d 10
the chest Teoa tith Hisinch tape Sut NOt ced it TRE Cheal
fuge stsch. The pieurai cathcter is then firte2 win a Luer
cap that wil allow injecaons direcziy througn she ruober
diaphragm (Fig 2). Local anesthencs are scmsteree
throuzn tra pieural catheter x5 nesdec. We use preserva

“ires 0.25% bupivacine wih cpinernnite at .3
—w=Xg ZVery 3 hours as needea for oan. However
contnuous infuston of locai anesthane agerss Tav also e
used {1]. The craumum sade dose of J.257 sumvacdne
MUN EPINELANNE 15 LR 10 - ML KQ Cf DOy twaigne overy o
hours
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Camment

Pleural adoumetranon of local anesthencs s o efecnve
methcd of Lan management in patients ndergong
theraac sum::i procedures including pereuianeous tube
choraccstomv fl. 2]. Adnunistrancs reqwras cither an
indweiling pieurai cawtneter or a chast tube. Tne former
provides a dosnd system with maintenanca of stenitey
and avoidance of mechanical problems associated with
repeated injecnons directlv into the chest rieq. Pleurai
catherers can be placed direciy dunng ‘horacotomy.
Blina percutxneous piacement mav be difficuit owing to
the flexbility and the smail caliber of these catneters. In
additon, blind percutaneous piacement carmes a smail

{

nisk of pneumothorax or jung injury (4. The comoinanon |

of pleurai catherar ang chest tupe fadiiitates cercutanecus
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Bupivacaine Hydreshioride

Maternai hypotension has resuited from regionai anestnesia. Elevaung the
pauent's legs and posiioning her on her ielt side may heip prevent hypotension.
Fetai heant rate should be momtorea conunuousiy. especiaily dunng paracervi-
cal biock. and electronic fetal momtoring 1s advisabie.

Epidural. spinal. paracervical. or pudendai anesthesia may aiter the forces
of paruntion through changes in uterine contraculity or matemnai expuisive
efforts. Use of obstetric anesthesia may increase the need for forceps assiswance
during detivery.

Administration of local anesthetics by paracervicai nerve block dunng
iabor has been associated with a high incidence of fetal acidosis and bradycardia
and has occasionaily resuited in perinatai death. Fetal bradycardia may occur
in 20-30% of patiems receiving block anesthesia with the amide-
type iocal anesthetics and may be associated with fetal acidosis. The risk of
fetal bradvcardia appears 10 be increased with prematunity. toxemia of preg-
nancy. and fetat distress. Changes in fetai heart rate and blood pH have been
reported following epidural anesthesia. Some clinicians have advised against
the use of continuous peracervical block for anesthesia during labor and aganst
use of amide-type local anesthetics for paracervical biock produced by a single
injection. If paracervical block anesthesia 13 undertaken. the possible risk (o
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 disbetes mellitus.

Possibie inadvenent inuracranial injection of local anesthetic solution into
the fetus has reportedly occurred following atempted paracervical and/or
pudendai block. Such inadvertent injection has resuited in unexpisined neonatal
depression at birnth which was associated with high serum concentration of
the anestheuc: seizures usuaily occurred within 6 hours atter binth. Prompt
use of supportive measures and forced urinary excretion of the local anesthetc
has reponediy been effective for managing this complication.

Systemic absorption of some iocai anestheucs dunng paracervical block
in early pregnancy (anesthesia for elecuve aboruon) may be rapid. since
masernai se1zures and cardiovascular collapse nave occurred under these condi-
uons. Therefore. the recommended maximum aose of the drug shouid not be
cxceeded and injection should be made siowiv and with frequent aspirauon.
allowing a 5-minute interval between sides.

In obstewncs. low spinal (saddle block) and caudal anesthesia are contraindi-
cated in psychologically unsuited patients and in those with pelvic dispropor-
tion. abruptio piaceniae. unengaged or floating fetal head and placenta praevia.
uniess cesarean section is contempiated after induction of caudal anesthesia.
In addition. these anesthetic procedures shouid not be used when inrautenne

Safe use of local anesthetics during pregnancy prior to labor has not been
esuablished with respect to adverse eifects on fetal development. Carefui
consideration shouid be given to this fact before administening these drugs

In pregnant women.

Dosage and Administration

8 Administration

Parenterai. local anesthetics may be administered by intiltrauon or oy
¢pidurat «including caudal). spinal (subarachnoid. intrathecai). or penpheras
or sympatnetic block techniques. The drugs may be given by single injecuon
or conunuous block techniques in which repeat injections are given througn
a catheter insened into the area being anesthenzed. Local anesthetic soiutions
containing preservatives should nor be used for spinal or epidurai (inciuding
caudal) anesthesia. Partiaily used bottles of solutions which do not contain
preservauves should be discarded. In spinai anesthesia. the outside of the
ampuis shouid be stenlized. preferably by autociaving. (See Cautions: Other
Adverse Effects.) Prior 10 use. syringes and needies should be rinsed with
acudified. distilled water to remove traces of alkaline salts and smail particies..

The pauent’s blood pressure should be monitored during spinai anesthesia.
Resuscuative equipment and drugs which may be required for treatment of
adverse reactions should be immediately avaiiable when locai anesthetics are
used. (See Cawtions: Precauuons and Contraindications.) Proper positioning
of the patient is extremely important in spinai anesthesia. For specific proce-
dures and techniques of administranon. speciaiized references should be con-
suited.

® Dosage

Generaily. lower concentrations of local anestnetics are used for infiltration
ind penipheral or sympathetic nerve block anestnesia than for epidurai anesthe-
sia: highest concentrauons (but smail doses) are used in spinal anesthesia.
Dosage vanes with the anesthetic procedure. the degree of anesthesia requireg.
and individual patient response. The smatiest dose and concentration required
10 produce the desired effect shouid be usea. espectaily in oostetnics. Reducea
Josage 15 indicated in debilitated or acutely iil pauents, in very voung chiidren
Or genatric pauents. and in pauents with liver disease, arernoscierosis. or
ucclusive artenal disease. in pregnant women at term. local anesthetic dosage
‘Or epraurai and spinai procedures shouid generaily be reducea to one-naif
{0 two-in1ras of the usuai average aduit dose.
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stability, pharmacokinetics, uses. and cawtions of the paremtersi locai
anesthetics. see the individuai mosographs in 72:00.
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Bupivacaine Hydrochiloride
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Chemistry and Stability

® Chemistry

Bupivacaine hydrochioride is a local anesthetic of the amide type with a
long duration of action. Bupivacaine hydrochioride differs suucwrally from
mepivacaine hydrochloride only in the substitution of a butyl group for the
N-methy! group. Bupivacaine hydrochioride occurs as a white. odorless. crys-
talline 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 n
water for njection. Commerciaily avaiiable solutions of bupivacaine hvdro-
chioride have a pH of 4-6.5. Bupivacaine and epinephrine tnjection 1s a stenle
>0lution ot bupivacaine hydrochioride and epinepnnne or epinephrine bitartrate
in waler for injecuon: Lhe injection contains 0.001% (1:100.000) or iess ep1-
nephrine. Bupivacaine hydrochionde soiutions that contain epinepitrine bitar-
trate have a pH of 3.3-5.5. Bupivacaine hydrochloride solutions. with or
without epinephrine. in multiple-dose viais may contain methylparaben 0.1%
as a preservative. A hyperbaric solution for spinal anesthesia is commerctally
available and conuins 0.75% bupivacaine hvdrochioride in 8.25% dextrose.
The hypervaric sotution 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 shouid be stored between |5-30°C
and freezing should be avoided: soiutions containing epinephrine should be
protected from light. Bupivacaine hvdrochioride solutions shouid not be used
if their color is pinkish or darker than slightly yeliow or if a precipitate
is present.

Bupivacaine hydrochioride soiutions that do not contain epinephrine may
be autociaved at 15 PSI at 121°C for 15 minutes: solutions containing epineph-
nne shouid not be autociaved.

Pharmacokinetics

E Absorption

Bupivacaine hydrochioride has a iong duration of action. Onset of anesthe-
s1a following administration 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 epidural, inciuding
caudal block. and peripheral or sympathetic nerve block occurs in about 4—|7
minwtes and duration of action ranges from 3-7 hours. In epidural biock.
0.75% solutions of bupivacaine hydrochioride produce a siightly shoster onset
of action: duration of action may be from 6-9 hours. Although 0.25 and 0.5%
solutions provide adequate sensory blockade in singie doses, they do not
produce compiete muscie relaxauon. If given by the continuous biock method.
however. repeat doses will increase the degree of motor block. The first repeat
dose of 0.5% bupivacaine hydrochloride may give compiete motor biock.
Single-dose epidurai block with usual doses of 0.75% bupivacaine hydrochio-
ride or single-dose ntercostai nerve block with usual doses of a 0.25% solunon
may produce compiete motor biockade which is necessary for abdominai
surgery. In spinai anesthesia. a 0.75% soiution in 8.25% dextrose has an onset
of sensory blockade within | munute and motar blockade and dermatome
levei are usuaily maximai within 15 minutes: the duration of sensory blockade
iverages 2 hours and compiete rewm of motor ability averages 3.5 hours
following a 12-mg dose. Epinepanne may proiong the duration of acuon
Of buptvacaine.

After epidurai or caudal adminiswration of 125 or 150 mg of bupivacaine
svdrochlonde. peak piasma concentrations of 0.45-1.25 ug/mi have been
Jemonstrated. After admimstrauon of buptvacaine nvdrochloride for cauaal.
epidural. or penpnerat nerve biock. peak blood bupivacaine concentrauons
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occur within 30-45 minutes. Cumuiation of the drug occurs with muitipie
Joses: however. the long durauon of bupivacaine hvdrochionde anestnesia
reduces the need for repeated doses.

8 Distribution

After apsorpuion into the biood. bupivacaine hydrochloride is more highly
bound to plasma protemns than are any other local anesthetics: bupivacaine
s repontedly 82-96% bound. Bupivacaine nvdrochioride has the lowest degree
of placenal transmussion of parenteral local anestheucs and may cause the
least fetal depression.

@ Elimination

The eiimination haif-life of bupivacaine hvdrochioride is 1.5-5.5 hours
\n adults and 8.1 hours in neonates. Bupivacaine nvdrochlonde is pnincipaily
metabolized to pipecolvixylidine (PPX) by N-dealkylation. probabiy in the
liver. Bupivacaine 1s excreted in unne as smail amounts of PPX. unchanged
drug 15%). and other metabolites as yet umdentfied.

Uses .

Bupivacaine hydrochloride is used for infiltranon anesthesia and for penph-
eral. sympathetic nerve. and epidurai (inciuding caudal) block anesthesia. A
0.75% solution of the drug in 8.25% dextrose 1s used for spinal anesthesia.
Bupivacaine is nor used for obstetric paracervical block or topical anesthesia.

Bupivacaine hydrochioride has been used for [V regional anesthesiat in
various orthopedic and general surgical procedures: however. high plasma
concentrations of the drug may occur following tourniquet reiease. and cardiac
irrest and death have resulted. Bupivacaine theretore shouid nor be used for
1V regionai anesthesia.

Cautions

B Precautions

Bupivacaine hydrochioride shares the 1oxic potenuals of the locai anesthe-
ucs. and the usual precautions of local anestheuc therapy should be observed.
(See Cauuons in the Local Anesthetics. Parenteral. Generai Statement 72:00.)

The 0.75% solution of bupivacaine hydrochioride 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 resuscutation or death. Cardiac arrest has occurred after seizures
resuiting from sysiemic toxicity, apparently foilowing inadvertent intravascu-
lar injection.

Some commerciaily available formulations of bupivacaine hydrochloride
conwun sodium metabisuifite. a suifite that may cause allergic-type reacuons.
inciuding anaphylaxis and life-threatening or less severe asthmauc episodes.
'n cenain suscepuble individuals. The overail prevaience of sulfite sensitivity
in the general population 1s unknown but probably low: such seasitivity appears
‘0 occur more frequently 1n asthmatic than in nonasthmatic individuals.

# Pediatric Precautions

Pending accumuiauion of further data on tne use of the drug In pediatne
patients. bupivacaine hydrochionde solutions saould not be used in children
vounger than 12 vears of age and the solution for spinal anesthesia shouid
not be used in chiidren vounger than 18 vears of age.

Dosage and Administration

8 Administration

Bupivacaine hydrochloride may be administered by infiltration. and by
¢pidural (including caudal) block. or by peripheral or sympathetic nerve block.
Bupivacaine hydrochioride soiutions containing preservatives should nor be
used for epidurai or caudal block. For spinal anesthesia. the bupivacamne
hvdrochioride soiution in dextrose is administered by subarachnoid injection.
Pantially used solutions that do not contain preservatives shouid be discarded.

Resuscitative equipment and drugs that may be required for treatment
of adverse reactions shouid be immediately avaiiable when bupivacaine is
administered. For specific procedures and technigues of administration. speciai-
1zed references should be consuited.

B Dosage

Dosage of bupivacaine hydrochloride vanes with the anesthetic procedure.
the degree of anesthesia required. and individual pauent response. The usual
dosages shouid generaily be reduced in young. genatric. or debilitateg pauents
and in pauents with cardiac and/or hepatic disease. The smailest dose and
owes! concentration required to produce the desired effect shouid be used.

Most experience (o date is with single doses up 10 175 mg of bupivacaine
qvdrochlonde without epineparine or 225 mg of the drug with epinepnnne
11200.000. but individual pauenis and procegures may require more or fess
ot the drug. Doses snouid not be repeated more trequentiy than every 3 hours
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:nd dosage shouid not exceed 400 mg daily. since ctinical expenence with
higher dosage 1s lacking.

For infiltration anesthesia. 0.25% buptvacaine hydrochloride may be usea.
Sotutions of 0.25 or 0.5% bupivacaine nvdrochioride with or without epinepn-
nne and comaining no preservaiives are used for single dose or connnuour

epidurai or caudal anesthesia. For caudal block. the usuai dose of bupivacaine.

hydrochloride is 15-30 mi of 0.25 or 0.5% solution (37.5-150 mg). For
epidural block (other than caudal block). the usuai dose of bupivacaine hydro-
chioride is 10-20 mL of 0.25 or 0.5% solution (25-100 mg): in obstetncs.
incremental doses of 3-5 mL of the 0.5% soiution. not exceeding 50-100
mg at any dosing interval. are recommended. Repeat doses shouid be preceded
by a test dose comaining epinephrine if the vasoconstrictor is not contraindi-
cated. Solutions of 0.75% bupivacaine hvdrochioride with or without epineph-
rine should be used oniy for single dose epidural (but not caudal) snesthesia
and may be given in a dose of 10-20 mL (75~150 mg): the 0.75% soiuton
should nor be used for obsietnc anesthesia (see Cautions) and shouid be
reserved for surgical procedures in which a high degree of muscle reiaxaton
and prolonged effect are necessary. During epidurai administration. the 0.5
and 0.75% solutions should be administered in incremental doses of 3-5 mi.
with sufficient time between doses 1o detect toxic manifestations of inadverient
intravascular or imrathecal injection.

For peripherai nerve block. bupivacaine hydrochioride 0.25 or 0.5% with
or without ep ine may be given in a dose of 5 mL (12.5-25 mg) up 10
2 maximum of 400 mg daily. For sympathetic nerve block. the dose of
bupivacaine hydrochloride is 20-50 mi of a 0.25% soiution (50-125 mg).

For retrobuibar anesthesia. the usuai dose of bupivacaine hydrochloride
is 2-4 mi. of a 0.75% solunon (15-30 mg).

For anesthesia in the maxillary and mandibular area when a longer duranon
of local anesthesia is desired (e.g.. for oral surgery procedures generally
associated with substantial postoperauve pain). the usual dose of bupivacaine
hydrochloride with epinephrine 1s 1.8 mL of a 0.5% solunon (9 mg) per
injection site: occasionaily. a second dose of 1.8 mi (9 mg) per injecuon
site may be necessary. Injections shouid be made slowiy with frequent aspira-
tions. The total dose of 0.5% bupivacaine hydrochioride solution for all injec-
uon sites spread out over a single demai siting shouid usually not exceed
18 mL (90 mg) in heaithy adults.

A solution of 0.75% bupivacaine hvdrochioride in 8.25% dexurose is used
for spinal anesthesia. For spinal anesthesia in iower extremity and penneai
procedures. a dose of 1 mL (7.5 mg) is generaily sufficient. For lower sbdomi-
nai procedures. a dose of 1.6 mL (12 mg) may be used. For obstetricai spina
anesthesia in a normal vaginai delivery. doses as low as 0.8 mL (6 mg) have
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-
vacsine hvdrochioride. see the Locai Anesthetics. Parenteral. Generai
Statement 72:00.

Preparations
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Chioreprocaine Hydrochieride

Parenteral
conra Marcaine= Hydrochioride
| preservative-iree). Sanoh

Sensorcaine ropreservative-
trees, Astra

Bupivacaine Hvdrochiloride in Dextrose

P
Bupivacsine Spinat
(preservative-tree), Abbott
Marcaine® Spinal

{ preservanve-iree). Sanoft
Sensorcsine* Spinai
(preservauve-iree). Astra

srenteral
injection 0.75% in 8.25% Dextrose

Bupivacaine Hyvdrochioride Combinations

Parenterat
Injection

0.25% with Epineohnne Bupivacsine
Bitartrate 1:200.000 (of Hydrochioride &

epinephnne) Epinephrine 1 with sodium
metabisuifite in ampuis and single-

dose viais or with methyiparaben
and sodium metabisuifite in
muitipie-dose viais. Abbott
Marcaine?® Hydrochioride
with Epinephring 1wih
sodium metabisuifite 1n ampuis
and singie-dose viais or with
methyiparaben ana sodium
metabisulfite 1n muinupie-dose
viais),

1.5% wih Epineonnne
Bitartrate 1:200.000 (of
epiepnnne)

Hydrocnioride &
Epinephrine (with sodium
metabisuitite 1n ampuis and singie-
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caine hvdrochiofide occurs as a white. crystailine powder ana 1s soiubie in
water ana slightly soiuble 1n aicohol. Commerciaily avaiiabie sotutions of
chioroprocaine hvdrochlonde have a pH of 4.5.

B Stability

Chloroprocaine hydrochloride injections shouid be stored at a iemperawre
iess than 40°C. preferably between |15-30°C: freezing shauid be avoided. If
chloroprocaine hydrochloride injecuon is stored at low temperatures. crystaili-
zauon may occur: crystals will redissoive when the solution reaches room
temperature. Solutions containing undissoived material shouid not be used.

Alihougn commerciaily avaiiabie chloroprocaine hydrochioride solutions
are stentie. the vials can be autociaved for terminal sterilization without substan-
tial loss 1n potency. Sterilization with ethyiene oxide is not recommended.
since absorption of ethylene oxide through the viai closure may occur. Solutions
of chloroprocaine hydrochloride may become discolored after proionged expo-
sure to light and shouid be protected from direct suniight. Discolored soiutions
shouild never be administered.

Chloroprocaine hydrochloride is incompatible with alkali hydroxides and
their carbonates. soaps. silver salis. iodine. and iodides.

Pharmacokinetics

The onset and duration of action of chloroprocaine are somewhat shoner
than those of procaine. Depending on the dose and site of injection. | or- 2%
chloroprocaine hydrochloride soiutions without epinephrine produce anesthesia
in 612 minutes and duration of action is 30-60 minutes. Addition of epineph-
rine 1:200.000 prolongs duration of action 10 60-90 minutes.

Chloroprocaine is hydrolyzed by plasma pseudocholinesterases more rap-
idly than 1s procaine. The drug ts excreted by the kidneys, chiefly as diethylam-
noethanot and 2-chioro-4-aminooenzoic acid.

Uses

dose vials or with meinyip
and sodium metabisuifite in
muiuple-dose viais), Abbott

Marcaine* Hydrochioride
with Epinephrine (with
sodium metamsuifite 1n ampuls
and singie-dose viais or with
methyiparaben and sodium
mesabisulfite 1n muitipie-dose
vials). Sanoti

Sensorcaine® with
Epinepnrine (with sodium
metabisuifite 1n amouss and
singie-dose viais or with
methyiparaoen and sodium
metabisuifite in muitpie-gose
vials). Astra

Bupivacaine
Hydroctfiloride &
Epinepnrine (witn sodium
mewbisuifite ). Abbott

Marcaine< Hydrochioride
with E ne (with
sodium mertamisuitite). Sanofi

Sensorcaine? with

Epinephrine (with sodium
mewbisuttite). Astra

0.75% with Epinephnne
Bitartrate 1:200.000 (ot
eoinephnne)
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Chemistry and Stability

8 Chemistry

Chloroprocaine nvdrocnionde 1s a iocai anesthetic of the ester tvpe with
1 snornt duration of acuon. The drug differs structuraily from procaine nvaro-
:nlorde onty in the presence of a chionne atom on tne benzene nng. Chioropro-
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Chloroprocaine hydrochlonde is used for infiltrauon anesthesw. and for
penipherai. sympathetic. and epidural (including caudal) block anesthesia. Chlo-
roprocaine hydrochioride solutions containing a preservative should nor be used
for caudal or epidural anesthesia. The drug is nor used for spinal anesthesia.
Chloroprocaine hydrochioride is not effective as a topical anesthetic.

Cautions

Chloroprocaine hydrochioride shares the toxic potentiais of local anesthe-
uics. and the usual precaunions of locai anesthetic therapy shouid be observed.
(See Cautions in the Local Anesthetics. Parenterai. Generai Statement 72:00.)

Dosage and Administration

Chloroprocaine hydrochloride may be administered by infiitrauon and by
eptdurai tinciuding caudai) block or by penpherai or sympathetic nerve biock.
Chloroprocaine hydrochlonde solutions containing preservauves should nor
be used for epidural or caudal block. Partially used botties of soluuons which
do not contain preservauves shouid be discarded. Dosage of chioroprocaine
hydrochioride vanies 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 should be used. Resuscitative
equipment and drugs which may be required for treatment of adverse reactions
should be immediately avaiiable when chioroprocaine is administered. For
specific procedures and techniques of administration, speciaiized references
should be consuited.

Single adult doses of chloroprocaine hydrochloride (without epinephrine)
shouid not exceed 800 mg. When administered with epinephrine ( |:200.000).
chioroprocaine hydrochloride doses should not exceed | g. A 1:200.000 epi-
nephrine/chioroprocaine hydrochioride solution may be prepared by adding
0.15 mL of 1:1000 epinephrine hydrochloride injection to 30 mL of a 2 or
3% chioroprocaine hydrochioride solution that does not contain a preservative.
Solutions containing epinephrine shouid nor be used for interdigitai block.

Solutions of 2 or 3% chioroprocaine hydrochioride with or without epi-
nephrine and conraining no preservatives are used for epidural or caudal
anestiesia. To prevent intravascuiar or subarachnoid injection of a large epi-
durai 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 10 administening
the total dose: motor paraiysis and extensive sensory anesthesia indicate suba-
rachnoid injection. The test dose snouid be repeated if the pauent is moved
such that the epidural catheter mav have been dispiaced. At least 5 minutes
should elapse arier each test dose before proceeding further. Injection of a
large. singie dose through a catheter should be avoided: insiead. the drug
shouid be agmimistered in fractionai doses. If a large voiume of the drug is
‘nadvertenuy mnjected into the suparacnnoid space. an appropnate volume
2.2.. 10 mL) of cerebrospinai fluid shouid be withdrawn through the catheter
xr by separate iumbar puncture. For epidurai anesthesia 1n the cervicai or
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BuPtvacaINe HCL/127

Y-Site Injection Compenbility (1:1 Mixture) (Cons.)

Bumetanide
Drug Mfr | Cone Mfr i Come | Remarks Ref | CH
Piperaciilin sodium-tazobactam LE 40 mgml® RC 0.04 mg/mi® Physicaily 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
“Tested in sodium chioride 0.9%.
*Testea in dextrose 5% in water.
.. 't g ] sodium chloride 0.9%. and Ringer's injection. lactated, for at least
Additionai Compatibility information 24 hours (2: 4).
Vehicles— Bumetanide is stated to be physically and chemically Milrinone— Bumeranide may precipitate if mixed with miirinone
;ompatible in giass or PVC contamers of dextrose 3% in water. lactate infusions (1442).
BUPIVACAINE HCL hyperbaric solution has a specific gravity of 1.030 to 1.035 at 25 °C
" AHFS 72:00 and 1.03 at 37 °C (2).
. . Dosage — Bupivacaine HCl may be administered intradermaily, sub-
Marcaine Sanofi Winthrop cutaneously. submucosaily, epiduraily. or intrathecally as a single
. ey . ‘ X injection or repeat injections made through a catheter into the area
'e:t::l;s il;psv;;an(x)e SHE:‘;SSH;;;“("Z"?N;P’;:da‘;ﬂlf::;;;llc‘::- being anesthetized. [njections shouid be made siowly, with frequent
~ . c . - , . . . . .
e T N AR aspirations. [0 guard against intravascuiar injection (2: 4).
spectiveiy) in 10- and 30-mi singie-dose viais. It also is avaiiable in - N d d f .
30-mi (0.5 and 0.75%) and 50-mi (0.25%) singie-dose ampuis. The wqmge;zn;;::::l :-ns::::th:::: r;::xce ;?:ebeeno a::s: ::l:
3 € A ) L Tao - . L b
J‘a"‘; ‘a::h Oﬁiivisr:eftzo:yﬁoa‘s:():‘:r;:e:\?atr::e m;:;?;;ldgie gle doses. up to 225 mg with epinepnrine 1:200.000 or 175 mg
: ’ ; o ' ‘ ine. d id not be repeated -
Jroxide or hydrochioric acid is used to adjust the pH (2). :l::::: ;;:::st::vne m;’:ur:::: s:::;‘d ::t exceed 400 :::r:mf;:
Bupivacaine HCI (Sanofi Winthrop) is also available in concen- Incrementai dose; shouid be used when feasible (2; 4) a
trations of 0.25. 0.5. and 0.75% with epinephrine 1:200.000 as the For infiltration ia. 0.25% bupivacai HCL solution ma
bitartrate. In addition to bupivacaine HCI. each milliliter contains e e o5 bupwacaine HCL. with or with,
emmm;';;ycbm:o?'oxl me. ‘s:d;::' zm:;b's;::::e Oc:k::fn out epinephn' ine and containing no preservgtives. are used for singie
disodium 0.1 mg. and sodium lactate buffer. Multiple-dose vials g':;“‘::fnj‘""‘“’o‘f”b:m.v m:::‘g';n:'m“'“zs"mﬁsmo -
contain methyiparaben | mg/ml as a preservative. Sodium hydrox- In ot . ics. in ntal dg:es of 3 t0 5 mi (15 1 25 mg) of t:e
ide or hydrochloric acid is used to adjust the pH (2). 0.5% solutic;n notl ing 50 to 100 mg at any dosi mgimerv al
A hyperbaric solution of bupivacaine HC! (Sanofi Winthrop) is m n:cummen;ied .?test dogse containin ge inephrine ig not con:
available in 2-mi ampuis. Each milliliter contains buptvacaine HCl wraindicated. of | O 15 2_' 4)or Zo%gofl:.he total d which
7.5 mg and dextrose 82.5 mg (8.25%) with sodium hydroxide or . ) ° mg( * - X - -
hvdrochloric acid to adjust the pH (2) ever is less (4), shouid be injected at least five minuies prior to the
’ ) total dose and any repeat doses. The 0.75% solution shouid not be
pH— Bupivacaine HCI injection and the hyperbaric soiution have a used in cgudal or obstetric anesthesia. This soiution, \fvith or without
pH of 4 to 6.5. Bupivacaine HCl with epinepirine 1:200.000 has a epinephirine. shouid be used oniy for singie-dose epidural anesthe-
pH of 3.4 to 4.5 (2). sia: it may be given in a dose of 75 to 150 mg. For rewrobuibar
. i ‘ anesthesia. the usuai dose is 15 to 30 mg (2 to 4 mi) of the 0.75%
) Speciric Gravitv— Bupivacame HCl 0.3% wuh epinephrine solution. In orai surgery. the usual dose of bupivacaine HCl with
~ 1:200.000 has a specific gravity of 1.008 at 25 and 37 °C. The epinepnrine :200.000 is 9 mg per injection. given as 1.8 mi of a
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0.5% solution. A second dose may be necessary. The total dose in
a dentai sitting shouid not exceed 90 mg (18 mi) in heaithy adults
(2: 4.

A solution of bupivacaine HCl 0.75% in dextrose 8.25% is
used for spinal anesthesia. A 7.5-mg dose is usually sufficient
for anesthesia of the lower exmemity and perineal procedures.
For lower abdominai procedures, the dose may be 12 mg. Doses
of 6 to 10.5 mg have been used for obstetrical spinai anesthesia
(2. 4.

Bupivacaine HCI shouid not be used in children younger than 12
vears. and the solution for spinal anesthesia shouid not be used in
children vounger than i8 years (2; 4). For pregnant women at term.
the usual average adult dose shouid be reduced by one-haif to two-

thirds (4). Usual dosages shouid be reduced in young. genatric. or
debilitated patients and in patients with cardiac or hepatic disease (°-

a). —

Stability — Bupivacaine HCI injections shouid be stored at 15 to 30

°C; freezing shouid be avoided (2: 4). Products containing epineph-
rine shouid be protected from ..2ht dunng storage (4).

Bupivacaine HCI without epinephrine and the nyperbaric solution
may be autoclaved at 121 °C and 15 psi for 15 minutes. Products
containing epinephrine shouid not be autociaved (2: 4).

Bupivacaine HC! with epinephrine shouid not be used if a pinkish
color. a color darker than “slightly” vellow. or a precipitate devei-
ops (2).

Compatibility Information

Additive Compantibility

Bupivacaine HCl

T — et
Test |
Drug Mfr Concil Mfr ' ConciL Soin | Remarks Ref | CNl
Fentanvi citrate IN 20mg Wi 1.25 mg NS* Physicaily compatible with little or no 1396 C
loss of eitner drug in 30 days at 3 and
23 °C
“Tested in PVC containers.
Drugs in Syringe Companibility
Bupivacaine HCl
Drug (in svringe) 1 M | Amr YoM Amr Remarks Ref | O
Hydromorphone HC! KN 65 mg AST T.5 mg Visually compatible for 30 days at 25 °C 1660 C
mi mi
lohexoi I mi AST 0.25 and  Visually compauble with no bupivacame loss 1611 C
0.125%*/ by HPLC in 24 hr at room temperature.
4 mi iohexoi not tested
Morpnine suifate MA 129 mgr AST ~.5 my Visuaily compatible for 30 davs at 25 °C 1660 C
ml mi

“Diluted 1:1 in sodixm chioride 0.9%.

Additionai Companibility informarion

Epinephrine and Fentanyl— A solution composed of bupivacaine
HCI (Winthrop) 0.44 mg/ml. fentanyi citrate (Janssen) 1.25 wg/mi.
and epinephrine HC] (Abbott) 0.69 pg/mi was stored in 100-mi
portable infusion pump reservoirs (Pharmacia Deltec) for 30 days at
3 and 23 °C. The sampies were then delivered through the infusion

pumps over 48 hours at near-body temperature (30 °C). The sam-
ples were visuaily compatible throughout. and bupivacaine HC! and
fentanyi citrate exhibited no loss by HPLC analysis. Epinephrine
HC] sustained about a 5 to 6% loss by HPLC analysis after 20 days
of storage at both temperatures and about a2 9 to 10% loss after 30
days of storage and subsequent pump deiivery. The authors recom-
mended restricting storage before administration to only 20 days
(1627).
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Local Anesthetic Infusion Through Nerve
Sheath Catheters for Analgesia Following
Upper Extremity Amputation

Clinical Report

F. Kayser Enneking, M.D.,* Mark T. Scarborough, M.D.,t
and Ellyn A. Radson, R.N.*

Background and Objectives. Reports abour the efficacy of local anesthetic perfusion of
nerve stumps following iower extremity amputation are conflicting. We report our
experience with this technique following amputation of the upper extremity. Meth-
ods. Six consecutive patients undergoing proximai upper extremity amputations
(four forequarter amputations and two shouider disarticuiations) for malignancy
were prospectively observed. In ail patients. catheters were placed within the ampu-

-4 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 verbaily. and
presence of phantom limb pain during the infusion were recorded. For at least |
year after operation. data were gathered on the presence of phantom limb pain and
its intensity during each follow-up visit. Resufts. Compiete analgesia was achieved in
all patients by postoperative day 2. Narcouc usage was low. Three of the six patients
reported phantom limb pain during follow-up evaluation. Conciusions. Conunuous
local anestheric perfusion of amputated nerves via a catheter piaced under direct
~isinn provided exceilent postoperauve anaigesia. The incidence of phantom limb

- ‘or cancer patients did not differ from that previousiy reported but was easiiy
‘nanaged pharmacoiogicaily. The technigue mav aiso be efficacious for traumauc
amputations. Reg Anesth [997:22: 351-356. i
Key words: amputation. postoperauve anaigesia. nerve sheath catheters. phan- |

tom timb.

Rtom |- ~zin is a devastating compiication the first 4 days of amputation. Patients describe

&mputation. i occurs in 83% of patients within
“shooting.” “burning” (1). In a retrospective chart
review of upper extremity amputations in our
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institution from 1978 to 1992, 50% of patients
had phantom limb pain requiring narcotic anai-
gesics during follow-up evaluations. All these
patients received general endotracheai anesthesia
and intravenous narcotics postoperatively for pain
control: all patients were followed for at least |
vear. Because the review was retrospective and
the patients vere not specificaily asked about

classic neuropathic pain as “knifelike.” “sticking,” ',

(7%
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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 frequently 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 reveais
the lack of rigorous. well controlled studies of this
difficuit problem. Bach et al. (3) reported on a
small series of patients undergoing lower extrem-
ity amputations who had epidurai anaigesia initi-
ated 72 hours before surgery; these parients 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 | year; in the controi 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 studyv. This. too.
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 preemptive intervention with no in-
tervention. an analgesic eifect couid be demon-
strated in the patients who receivea preemptive
intervention. However, in studies comparing in-
terventions made before versus after surgery. a
preemptive effect couid oniy be demonstrated in
half 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 amputation (4.6). [n a
more recent report. however. analgesic use and the
incidence of phantom limb pain did not differ
between patients undergoing lower extremity
amputation foilowed bv continuous bupivacaine
nerve sheath infusions and controi patients (7).
To our knowiedge, no other investigators have
applied this strategy to upper extremity amputa-
tion. a much rarer operation. This report describes
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:he use of this technique for postoperatn “alge
sia in six patients undergoing upper <. ep
amputation. The efficacy of anaigesia and the ; J
dence of phantom limb pain were examined.

Materiais and Methods

With institutional review board approval. (g,
were gathered prospectively in consecur:ve M-
tients undergoing Upper exIremity ampu:. n [y,
malignancy at our institution between iv92 apq
1995. All patients underwent generai inhalationg
anesthesia with fentanyl, up to 5 ugrkg. With
forequarter amputations. the nerves were t(ray.
sected at the cord levei and either two or thege
catheters were placed. The shouider disarticul,.
tions were at the terminal branch level. and i
catheters were placed in the median. uinar. anyg
radial nerve branches. In each case. i werve
were sharply transected proximai to the :cvel of
amputation. No clips or sutures were usea on the
nerve ends. and the nerves were cut at $-10 n
proximai to the wound edges. After amputation,
20-gauge polyamide closed-tip catheters (Burran
Medicai. Bethiehem. PA were threaded between
the epineurium and the severed nerve under dirca
visualization by the surgeon (Fig. 1). Tt tech-
nique for catheter placement involves traz:ect
of the nerves, identification of the epineurium, a.
placement of the catheter between the epineurium
and the nerve. The catheter was typically threaded
as far as it couid be easiiy introduced. 2-5 cm prox-
imal to the transection levei. Two or three
catheters were placed for each patient because ai
least two catheters enabled a greater voiume o
local anesthetic to be delivered if necess:  This
strategy resuited from our expernence e WA
patient who was not inciuded in the stuay 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
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 were
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 bv
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 necu d _
achieve anaigesia. and the infusions were nau

i

/




Nerve Sheatn Catheters for Postampution Anaigesia ¢ Ennekingetal. 353

switched aiter the first postoperative day to oral
narcotics. to be given at the patient’s request.

Twice daily during infusions. patients were ques-
tioned about the following symptoms of locai anes-
thetic toxicity: tinnitus, perioral numbness. metal-
lic taste. and sedation. The amount and type of
supplementai anaigesics (morphine sulfate equiva-
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 O (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 anaigesia was
achieved in all patients by postoperative day 2. the
mean pain scores on postoperative days 0 10 3

ig. 1. Schematic drawing of nerve sheath catheters being 3.8 £ 4.1, 1.8 £ 1.6, 0 = 0, and 0 = O 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 to 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 t0 3,

-ained ‘or a minimum of 72 hours. Morphine sui- itwas 10.4 = 11.0 mg, 3.1 =4.2mg. 1.1 £ 1.7 mg,
‘ate. ‘7 every 6 minutes maximum. was avail- and 4.9 = 7.7 mg, respecuveiy. For tnree patients
sbie 1o patients as needed by means of a patient- who rated pain as 3 or higher and had an initial
controiied device. The analgesic regimen 3vas dose of bupivacaine oi 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 ) Diagnosis Area of Amputation (months) Outcome
! M 15 Recurrent osteosarcoma oi the Forequarter 15 Dead oi disease
proximal humerus
- M 20 Osteogenic sarcoma of the Shoulder 41 Alive, no evidence of
proximal humerus disarticuiation disease
B F 82 Malignant fibrous nistiocvtoma Forequarter 21 Alive, no evidence of
of the proximai humerus disease
4 F 61 Angiosarcoma oi the arm Foreguarter 22 Alive. no evidence of
disease
= 45 Malignant fibrous nistiocytoma Shouider 27 Alive with disease
of the proxima: humerus disartucuiation
—_ : M 34 Metastatic adenocarcinoma with Shouider 26 Alive. no evidence of
a humerai nonunion disarticuiation disease

Page 207 of 256

> @ Y - TN

e =




254 Regional Anesthesia Vol. 22 No. 4 July-August 1997

was increased by 2 mi/h. The average rate of bupi-
vacaine administration was 6 mi/h per catheter.
with a range of 4-8 mL/h per catheter. Only one
patient. a 90-kg. 20-year-oid. received the maxi-
mum infusion rate, for a total of 45 mg/h over 80
hours. No patient exhibited any symptoms of locai
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 suifate and
ketorolac intravenously. His pain decreased to 4 on
postoperative day 1 and t0 0 by postoperative day
2. Phantom limb pain deveioped 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 | month following surgery. intermittent
phantom limb pain developed and gradually wors-
ened. This patient has refused all pharmacoiogic
interventions. and he rated pain as 8 out of 10 at
16 months aifter the amputation.

Discussion

All patients in this study underwent amputation
of an upper extremity for malignancy. This anai-
gesic technique may aiso be appiicable to amputa-
tions for other indications. although this study did
not examine other patient popuiations.

Although continuous infusion of local anesthet-
ics via catheters placed percutaneously into nerve
sheaths has provided effective analgesia following
many tvpes of extremity surgery (8-1il), this is
the first clinical report of anaigesia following
amputation of the upper extremity that was ob-
tained by infusing local anesthetic through nerve
sheath catiieters. Our data suggest that (1) periph-
eral nerve sheath catheters can be used to infuse
local anesthetic directly onto nerves of amputated
limbs and (2) this technique can be used to obtain
successiul anaigesia following upper exiremity
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_amputation have so far been conflicting. l

amputation. Although the number of pa:.. .
studied was smail. our resuits are clinicaily \-m""
able because of the limitations imposeda Ly amj
study of upper extremity amputation: it is a rare
operation. and phantom limb pain is such a (.
astating complication. both physically and ¢py,,.
tionally, that studies using inwravenous narcu,
anaigesia. with its known lack of efficacv. wayyy
be difficuit to justify.

Local anesthetic block of peripheral nciv oy gy
reduce the nociceptive impuises from the periply.
ery to the spinal cord and thus may prevent spingl
cord hyperexcitability, which can lead to chroni¢
phantom limb pain. Other techniques that waouiy
provide afferent block of impuises to the ceniral
nervous system shouid be equally efficacious iy
providing analgesia and possibly preventing phan.
tom limb pain. To our knowiedge. no otixr *“*vesii.
gators have reported the use of continuous «vrvical
epidural or interscaiene block for analgesia lollow.
ing upper extremity amputation. The possible
advantages of this technique over percutancously
placed catheters are that (1) catheters are known
to be correctly placed. because they are placed
under direct vision. and (2) these catheters cannut
be pulled out or dislodged during surzerv. 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 surgerv under direct vision had substan-
tially decreased postoperative narcotic analgesic
requirements (6). No catheter-related compiica-
‘ions or side eifects secondary to the bu: aine
were reported. The incidence of phantom 1L pain
was not specified by Malawer et al.; however. noiit
of the 12 amputees has since deveioped phantom
limb pain (personal communication. 1994}

Other studies of the incdence and severity of

phantom limb pain following lower extremity
n on

by 2

study (4) postoperative narcotic usage
wha

prospective, nonblinded series of 11 patict:
underwent lower extremity amputation an
received a continuous infusion of local anesthetic
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 betweent the
groups. Also. phantom limb pain was totaily »osett
at 1 vear in the nine surviving patietii: who
received a continuous local anesthetic infusion- If
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gst Wit Lnose positve resuits, no difference

[cvi-  ~awe was reported in a retrospecuive
w “znemis undergoing lower extremity
(at. . supivacaine-treated patents and
conurer CEnents T \When 9 of the bupiva-
.reatee Nanents and 12 controi patents were
uctitiy uerviesved 10 assess their phantom

paur. ~ien ot the 9 bupivacaine-treated
as 77 0 and half of the control pauents
reu (0is compiication. A number of factors
e - =d the different ourcomes of the two

.Jies: for exampie. patent seiection

par!
gaissi x:i the patients in the positive study
peniprizii. - asular disease. compared with

0 (e euatve study. The total mass of bupi-
e conotstersd and the way it was adminis-
sreq netween the nwo studies: 25

[y

---=-ogs nifusion in the positve stuay,

hovo
pare - < ngrhl with intermuttent doiuses
the e AW

e . sore closely resembled that usea
the e~ «fudv nameiy. continuous infusion
locat anesinenc at a much larger volume (up 10
mem. e toilowed the recommendations of
wer ¢! 3i. 161, who used a maximum infusion
o 0.5 mwkerh and the same technique in
ir siuav. The reported serum bupivacaine jeveis
pea (rom undetectable to 1.1 wgrmi. o our
e patient received the maximum
usion i bupivacaine. In patients with he-
lic or rennal disease. the maximum infusion rate
i bunivacaine siouid be reduced because pbupiva-
W|loe ciearance mav be impaired.
? The pauents i1 both the positive and negauve
3Ry uiferea from ours. ail of whom nad cancer.
The waaence of phantom limb pamn in pauents
Bidereore zmpuration for cancer has been re-
Poncd 1o . high as 90% within the first vear (2).
.oe a patent at risk for developing
Mom umop pain include preoperative pain levei
f copng  strategy used (12.13). In oncology
In::-';" .pam is.thc.most commeon presenting symp-
m"-"n ::.I combination of pain w_uh the psychologic
o auon of the padent given a devastating
":"‘\'t‘»:s of cancer may iead to a higher inddence of
Wom bam in oncology patients than in trauma
- .<e and Heller (2) and Smith and
Wore comn, e rcpo.l"tedt phantom hmb pain to t?e
. on in pediatric oncology paents than in
rm“uauma patents. In our series. p@amogx
of o Uccum during the first vear in oniy
g m:lsxx patients. and oniy one patent. Vo
 Year (““m‘.ler treatment. had sigmificant pain at |
-un evaluauon. On the basis of our
i locai anesthetic infusion througn

fee
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nerve sheath catheters following upper exwemity
amputation. we recommend the following:

Twvo or more nerve sheath catheters shouid be
placed within the amputated brachiai piexus
during surgery if at ail possible.

Bupivacaine shouid be administered through
each catheter as a bolus followed by an infu-
sion of at least 20 mg/h to the brachial
plexus (based on the minimum effecrive
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 anesthetic and addition of
other analgesic modalities as needed. Phan-
tom pain shouid be treated aggressively if it

deveiops.

Althougn this report is not conciusive. it suggests
-hat continuous infusion oi locai anestneunc via
nerve sheath catheters provides exceilent postoper-
ative anaigesia following upper extremity amputa-
tion. The incidence of phantom limb pain did not
differ irom the retrospectively reviewed histories of
other patients undergoing this procedure without
:his intervention. Combining this technique with
preoperative nerve block may improve the imme-
diate postoperative anaigesia and may reduce the
incidence of phantom limb pain. However further
studies are needed to delineate the roie of anaige-
sia. whether preempuve or postoperative. in pre-
venting phantom iimb pain.
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Intraarticular
Bupivacaine for

Morphine, Bupivacaine, and Morphine/
Pain Control after Knee Videoarthroscopy

George F. Khoury, M.D.." Andrew C. N. Chen, Ph.0..t Dougias E. Gariand. M.D..% Christoph Stein, M.D.§
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pain wuunndbynvi-nlmhpuah-mdm”ml ane
algesic requirements were recorded. Pain scores were significantly
grenter inmmmmm;heotmmogmpln 1h
There were uosiguiiulndil‘muzauds h. From 4 h until
\ne end of the siudy period. pain scores were significantiy greater
. the bupivacsine group than in the other two groups. Anaigesic
requisements were significantly greater in the morphine group than
in the other groups at | h bus were significandly greaser in the bu-
pivacsine group chan in the other groups throughout the remainder
of the study period. We conclude that intraarticular morphine pro~
dueces an analgesic effect of delayed onset but of remarkably long
durstion. The combination of these two drugs resuits in satisfactory
anaigesia througheut the entire observation period. (Key words:
Analgesics. opioid: morphine. Anesthetics. locai: bupivacaine. An-
cathetic techniques: intraasticular. Pain: postoperative.}

OPIOID ANALGESIA has been associated with activation
>{ opioid receptors within the central nervous svstem. Ev-
dence has also accumuiated that exogenous"’" as wetl as
ndozenous'* opioids can produce pronounced antno-
acepu e effects by interacting with ovioid receptors n
:eripacrai tissues. We have been aole to differenuate the
:vpes ot oploid receptors invoived™ and to demonstrate
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such receptors on peripherai terminals of primary afferent
neurons functionaily” and in situ.® Furthermore, we have
shown that peripherally administered opioids can elicit
significant amaigesic effects in humans.®® Thus, low doses
of intraarticular morphine, injected at the completion of
arthroscopic knee su. , can produce relatively long-
lasting postoperative anaigesia apparently via activation
of locai opioid receptors in the knee joint.?

Postoperative anaigesia after arthroscopy has aiso been
examined after the intraarticular administration of con-
ventionai local anesthetics.'®!! So far., however, the resuits
are equivocai. Thus. in patients receiving int icular
bupivacaine. Henderson et a!. 19 found no effect, whereas
Chirwa et ai.'' found significantiy 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 2 smail
dose 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 efect of a com-
bination of morphine and bupivacaine.

Materials and Methods

PATIENTS

The project was institutonaiiv approved. and informea
consent was obtained from each patient before surgery.
Thirtv-tiiree outpatients undergoing arthroscopic knee
surgerv were studied. Surgical procedures included di-
agnostic tissue excisions. partiai or totai meniscectomies.
and laterai release. with approximately equal represen-
cation among the groups. The criteria for exclusion from
the studv were ASA phvsicai status raung of 3 and
zreater'® and the requirement for postoperative intra-
articufar drainage. All pauents received meperidine (!
ngy kg intramuscuiariv) and midazolam (0.03 mgy kg -
tramuscuiariv) I h before surgery. Anesthesia was induced
with thiopentai (4 mg/ kg). Succinvicholine ¢1 mg/kg) was
~dministered to facilitate tracieal intubation, after which
nesthesta was maintained witit Oy N=0 and isofluranc
1).8-2.0%).

ENPERIMENT »L DESIGN

At tie conciusion of surgers put before the arthroscui.
was removed. patients received one of the following s/-
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lutions intraarticularly in a double-blind. randomized
manner: 1| mg sne-sulfate in 20 mi NaCl (n = 1),

90 mi 0.25% bupivacaine (n=11),or | mg morphine
suifate in 20 mi 0.25% bupivacaine (n = 1 1). These doses

were chosen based on previous animal and human stud-
es. 48511 Thereadter, general anesthesia was i

Since previous swudies had shown that both intraarticular
nurgl.\_ilne and bupivacaine were more effective than sa-
line 19-411% we did not use such a control group, for ethical
considerations-

PAIN ASSESSMENT

tive pain was assessed using a 10-cm visual

scale (VAS)'* ranging from “no pain” to ‘“‘un-

bearable pain."” Scores were takenat 1.2, 3,and 4 hafter
drug injection and at the end of the 1st and 2nd post-
operative days, respectiveiv. Suppiementai analgesic
medication was available upon request and was recorded
at the above intervais. In the recovery room. fentanyi was
given in increments of 0.05 mg and titrated to the padient’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 given a sheet of
paper that had two VAS and a space for anaigesics. They
were asked to rate their pain intensity over the preceding
94 h and at the end of each postoperative day on the VAS
and to record their anaigesic usage at the same time. These
sheets were then maiied back to the hospital by about

0% of the patients in each group.

DATA ANALYSIS

Demographic data were anaivzed by anaivsis of vanance
(ANOVA).'* To score the V'AS. the distance tin miiki-
meters) from the "'no pain” end to the mark provided by
the patient was measured. To determine suppiemenuai
analgesic requirements. meperidine doses were converted
into codeine equivalents based on an equianaigesic ratio
of 1:1.6.'® Each patient’s totai consumption during their
siay in the recovery room (1st h). in the outpatient de-
partment (2nd—4th h), and at home t1st and 2nd post-

TasLE |. Demographic Dawa
T =
'

| Dwreuon of Surgery

Agewr? b ettt (hi? mm)

Morphine

(n=1{1) EENVIERUN ez’ a7 = L2
Bupivacaine

s i) 32 = H =
Morpnine

~ bupvacaine |

(n= 11} 4.9 =23 Srl=z2d l= 2

\Means = SEM are aiven.
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operative days) was aiculated. Comparisons of pa. _or
between groups were made using the Kruskal-Wallis t«
and Dunn's procedure for post hoc evaluation. Compa
sons of ic consumption between groups Were ma
usingan ANOVA and Fisher's least significant differer
(LSD) procedure for post hoc testing.® A P value < 0.

was considered significant.

Resuits

There were no significant differences (ANOVA)in
tient demographics (table 1) and preoperative pain scc
(average 12.4 * 4 mm).

VAS scores were not different between groups ti
3 h postoperatively (P> 0.05. Dunn'’s test) except for
ist h, when the morphine group displayed significa.
greater values than the other two groups P <UL
Dunn's test). From the 4th postoperative hour unui
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
(cable 2).

Supplemenual analgesic consumption was signific
greater in the bupivacaine group than in the ~ther
groups throughout the study period (P < 0.0, _ D
except for the lst h. during which time the 2
group required significantiv more than the vther
groups (P < 0.001. LSD tesu) (table 3).

Discussion

[n patients wio have undergone arthroscomc
surgery. incraarucular morphine produces 0ie
nounced anaigesia than ingraartcuiar dupi e
(ween the 4th h and the end of the 2nd posove:
day. whereas bupnacaine is a superior anaieest
the Ist h postinjection. The combination oi bou
stances produces satistactory anaigesia throughot
entire study period.

The analgesic efficacy of these treatmeyis
mented by a direct subjective measurc of e it
‘he \'AS."*V ana an indirect indicator. suppenet
algesic requirements. Both measures appe’
well, in that duning the Isth both VAS scoies.un
gesic requirements were significantly greater i the
receiving morphine aione than in the otivet 1wo o
1nd between the 4th h and the end of the ~rudiv L
both measures v.cre greater in the grour: =
pivacaine aione than in the other two grow: - .=~
larger amounts requested additionat di.. .
spective differezces reported VAS scut
distinct. These ciiferences might have bc:
in the absence vt additional medication. w1 ... ¢
was 1mpossidie (0 withhoid for obvious et 22
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PERIPHERAL MORPHINE AND BUPIVACAINE ANALGESIA

e
Morphine (G1) 56.0 £ 10 28811 2287 1397 1866 1395
24.15 17.33 1293 14.66 12.72 18.87
Bupivacaine (G2) 2282 9 26.5 = 11 2256 2829 B8 x7 2866
12.18 15.50 16.95 20.40 21.23 21.55
Morphine + bupivacaine 200 4 143 6 2085 LY F X 202=3 1504
13.86 14.18 16.77 11.72 13.46 1236
F vaiue 1007 0.74 1.74 5.71 5.76 6.87
P vaiue 0.006 . NS NS 0.05 0.05 0.04
Post hoc Gl > G2 G2>Gl G2 > Gl G2>Gl
Comparison Gl>G3 G2>G3 G2>G3 G2>G3
Mamxsm(mih‘m)udmmhmgim.nmm NS = difference not significant.
2nalyzed by Kruskal-Wallis’ and Dunn’s procedures.
The present data suggest that intraarticular bupiva-  longer than after systemic administration.” The remote

caine produces an immediate anaigesic effect of relatively
:nort duration, while morphine produces a much longer-
‘asting effect but with a delaved onset. These character-
stics agree with previous reports examining the intraar-
icular administration of bupivacaine,'®!"!® or mor-
the.s.’.ll

To discuss these time courses of action. one has to con-
sider severai aspects. First. the question arises as to the
ite of action of these drugs. It is generaily accepted that
local anesthetics exert their effects through an action upon
peripheral nerves. and the duration of action of bupiva-
aine observed here is entirely consistent with previous
«udies.! %17 {n the case of opioids. however. such effects
have been demonstrated only recently. Thus. iow doses
of peripherailv administered opioids can produce potent
:nunociceptive effects mediated by peripherai opioid re-
_eptors in inflamed tissue of the rat.>*2° Moreover. in
_umans. iow doses of intraarticular morphine can sigmi-
«canuy inhibit postoperative pain by an acuvauon of pe-
rioheral opioid receptors within the joint.” Simiiar to the
sownal application of opioids. the duration of anaigesia
after intraarticuiar morphine appears to be considerably

TABLE 3. Postoperauve Anaigesic Consumption
R —

possibility of a central action of this smail dose of mor-
phine, aithough not examined here, has been exciuded
in a previous study.’ Other possible expianations are
morphine’s low lipid solubility*! and its slow rate of ab-
sorption into the circulation resulting therefrom, orarei-
atively low blood flow to the articular area. In contrast.
the relatively high lipophilicity of bupivacaine’? couid ac-
count for its faster uptake into the circuiation 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 physicochemical
characteristics could expiain morphine’s delayed and bu-
pivacaine’s immediate onset of action.

Second. the mechanisms of action of these drugs have
‘0 be taken into account. Local anesthetics are thought
to produce their effects through inhibition of the gen-
eration and/or propagation of action potentiais at the
~euronal membrane and a resuiting blockade of afferent
nociceptive barrage.'? In the case of opioids. two different
peripheral mecnanisms mav resuit in a decreased noci-
ception. On the one hand. morphine mav diminish locai
posttraumatic inflammation through actions on leuko-

m— —_— ]
ii Fenanvi (ug) ! Cadene \my-
Time Ih ' 2.4 0 I Dav ¢ Dav 2
AMorphine (G ) i 130.0 = 16.7 ‘ 45.0 = 143 300 = 219 13,8 £ 21.6
i | I (98.0 = 14.51 (128.83 = 13.9)
Bupivacaine tG2) i 214 o4 105.0 = 22.2 1200 = 25.6 34.5 = 23.2
. | (295.0 = 23.9) 1309.5 + 21.2)
\forphine = bupivacaine 1G3 31.8=10.1 8.0= 7 56.0 = i1.3 130 6.6
720z 29 [105.0 £ 5.8
Value 24.54 3.73 202 6.51
Value <1001 0 Hos 1).049 0.005
Pt e Gl > G2 cr > Gl Ge> Gl G2> Gl
Lomparison Gl > G3 SY > G Cas Gl G2> G3

_iie pauents (Otal CONSUMDUION QUMY tREIr SWaV N the recovers
rsam (i h). in the outpauent department 12-+4 h). ana at home (post-
soerauve aavs i and 2) is qiven in means = SEM. Dawa were anaivzea
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5y analvsis of variance ana Fisher 3 icast sigmncant difference pruu:
Jure. Cumuialive 2MOUNLs of codeine are given n brackets.
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cytes,>® inhibition of bradykinin formation.*® or inhi-
iti jasma extravasati n.2¢ On the other hand.
opioid binding sites have been shownont primary afferent
neurons.?>* We have demonstrated such receptors
functionally’ and immunohistochcmically.’ Conceiv-
ably, activation of these neuronal receptors can cause
attenuation of the excl ilicy or nociceptive input ter*
minals™® and/or inhibition of release of exciratory
ransmisters"*3 and ultimately result in antinociception.

In summary, we have shown that in patients having
undergone arthroscopic Surgery, intraarticuiar bupiva-
caine yields ive amaigesia of immediate onset
but only of short duration (2-3 h), whereas intraarticular

morphine produces an amalgesic effect of delayed onset

(about 2h postinjection), but of remarkabiy long duration

(as long as 2 days pouopeﬂ;ively). The combination of

these two drugs resuits in satisfactory anaigesia through-
out the entire observation period.

Mrs. G. Kahleis is gratefully acknowledged for preplriilg the manu-
wripl.
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comparison of Postoperative Analgesic Effects of Intraarticular
Bupivacaine and Morphine Following
Arthroscopic Knee Surgerv

e r——— 4
'

Recent studies hansho'nlh&inthpmoiinlun‘lndm_:.
the local sdministration of episids reseits in analgesia. The anaigesic
”yotwamum.ﬁmuhm
olesly ,..Minpaﬁ—nmu&wk‘nu@
- under epld.l’l‘ u-lh-h. We compared posoperative pain
wores {VAS) and opioid requirements among 47 patients receiving,
a s sandomized. dowble-biladed fashien, one of three intraarticular
acdications (20 mik normal saline with 100 u_gmhﬁnﬂm
I.n = 16 0.25% bupivacaine with 108 ug epinsphrine (group 2,n
« 1S} and 3 mg morphine suifste and 100 ug epinephrine in normai
wiine 1group 3. o = 16). VAS scores were similsr in the groups

atively and on arrivai in the recovery room. At the end of
(he first posseperative hour, the residuai sensory blockads was min-
{mal in all three groups (mean = 3.3~4.1 seyments) and almost total
treovery occurred in all three groups before the second postoperative
heue. The VAS in group 3 was not significantly different than group
* 1 ot smy time interval. Intrasrticulsr bupivacaine (group 2) provided
signiicantiy betser anaigesia than did suline or morphine (group 1
U« 3)in che firs 2 pevesoparnsive hours (ANOVA, P < .05). Subssquent
S scores werw net siguificantly different in the three groups. While
'''' " patient in group 2 requested anaigesics during the first possop-
.¢ative hour. nine patients in group 3 required systemic anaigesics
& < .01). We conciude that no evidence for a peripherzi opiate-
tveepior mediated anaigesia couid be demoastrated in patients un-
devgeing arthroscopic knee surgery under epidurai anesthesia. (Key
words: Analgesics. opioid: morphine. Anesthetics. local: bupivacaine.
Piin: postoperative. Receprors: opioid. Surgery: arthroscopy.)
THE RECENT GROWTH in outpatient surgery has pre-
wcntea new cnailenges in the field of postoperative pain
management. Difficuities in adapting common methods
of acute postoperative pain management in hospitalized
) fatents 10 outpatients has resuited in inadequate treat-
. ment of pain following outpatient surgerv.'* Thus, the
~ search continues for an ideal anaigesic technique that is
- We speainic. long-lasting, easilv administered and has a

r—-high therapeutic safety index.
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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
analgesia, the mean duration of anaigesia is oniy 2 h.” In
a recent report, intraarticular morphine resuited in pro-
longed anaigesia following arthroscopic knee surgery.
Intraarticular injection of opioids theoretically has the
potentiai to fulfill several of the above-listed criteria of
an ideai anaigesic following arthroscopy.

Contemporary research has focussed on ‘‘peripherai
sites”” in the region of tissue injury as potential targets of
analgesic drugs. For exampie. the traditional view that
opioids produce anaigesia soiely by action on opiate re-
ceptors in the central nervous system has been challenged
by evidence for peripheral opiate receptor-mediated an-
aigesia.”** Russeil and coworkers'® demonstrated in an
electrophysiologic study in cats that close arteriai injection
of opioids inhibited the spontaneous discharges of 2 ma-
joritv of the smail diameter afferents from inflamed knee
joints in 2 dose-dependent manner. This effect was nai-
oxone reversible. suggesting an opiate receptor-mediated
mechanism.

The present study was designed to determine whether
intraarticular administration of opiates resuits in post-
»perative anaigesia following arthroscopic surgery. In ad-
dition. the anaigesic effect of an intraarticuiar opioid was
compared to that of locai anesthetics.

Materiai and Methods

Patients (ASA phvsicai status 1-3) scheduled for elec-
tive outpatient arthroscopic surgery of the knee per-
tormed by a single surgeon (C. A. |.) were enroiled in the
studv. The study protocoi was approved by the Joimt
Committee on Clinical Investigation of The johns Hop-
xins Medical Institutions. Informed consent was obtained
from ail patients. Patients vounger than 18 vr or with
cruciate ligament tears were not inciuded in the study.
Exclusion criteria were acute traumanc injury to the knee.
:ne use of orai narcotics preoperativeiv. historv of allergy
(0 anv studv medication. and the rerusai of epidurai anes-
thesia. surgicai proceaures were sinuiar in the three
sroups and inciuded debridement or fat pad and adhe-
jlons. svnovectomies. and partiai or totai menscectomies.

s 2UO
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TABLE 1. Patient Profiles . S
Grous | ) Lirowe & . Grouo 3 2 sige
e -
N NG ' ) i 6
Agevn =4 : 4 =3 13 =1 o8 R
Recovery room ume tn 23=03 ) 27 =0y ‘ 24201 4
V'olume of eprdurai lidocaine 1mi ! i5.6 £ 0.5 ‘ 16.5 = 0.4 ‘ 17.1 = 0.6 14 .
| us-20 as-200 | as-20 | .
No. of dermatomes anestheuzed (intracperativeiv) i 128 £ 0.4 i 11.0x038 | 10.8 1.0 | 23 © -
No. of anesthetized dermatomes (1 h postoperauon) idxt.l 5 +1=21.0 i 3913 1 a7 .
Surgicai time th) . | 1.520.1 1301 | 1601 ' 7 i oc-

Values are mean = SEM wun ranges in parentheses.

Patients did not receive anv medication prior to coming
1o the operating room.

Patients were randomized prospectiveiv to one of three
Jroups. Patients were asked to mark the intensity of their
ongoing knee pain on a 10-cm visuai analog pain scaie

VAS) prior to the start of the anestnetic. The VAS was
anchored at 0 (no pain) and 10 (most intense pain). The
' AS has been validated for both clinicai and experimentai
oain by previous studies.§ '* The anesthetic regimen con-
sisted of lumbar epidural anesthesia using 2% lidocaine
hydrochloride with 1:200.000 epinephrine (range 13-20
mi). The mean dermatomal levei of anaigesia o pinprick
was T (range Ts=T2). Midazoiam for sedation was ti-
trated in increments of 1 mg(median dose 4 mg). Epidurai
and parenteral opioids were avoided pre- and intraoper-
atively. All patients underwent arthroscopic surgery after
inflation of a thigh tourniquet to 300-330 mmHg.

At the conclusion of the procedure. the appropriate
studv drug was administered in a double-blinded. ran-
Jomized manner {from a coded svringe into the joint space
-:a an 18-G needie. Patients in group | received 20 mi
ot normal saline and 100 ug epinepiirine. Patients in
3roup 2 received 20 mi 0.23% bupivacaine and 100 ug
epinephrine, and patients in group 3 received 3 mg of
preservative-free morphine and 100 ug epinephrine in a
total volume of 20 mi of normal saline.

The tourniquet was deflated and the patient was taken
to the postanesthesia recovery unit and subsequently to
the Same Day Care Center prior to discharge. An observer
blinded to the patients’ group assignment obtained he-
modynamic data. VAS scores, and noted the jevei of re-
siduai epidurai block upon arrival in the recovery unit
and each hour until discharge (3-6 h). The observer aiso
recorded the time at which the patient first requested
pain medication. Anaigesic therapy in the immediate
postoperative period was managed by a paysician not di-
rectly invoived in the studv. The usuai anaigesic regimen
was orat Tvlox’ (3 mg oxvcodone hvdrochioride and 500

§ Price DD. Harkins 3W. Combined use of experimentat pam ana
1suai analogue scaies in providing standardized measurement of clinicai
~ain. Clinicai Journat of Pain 3:1-8. 1987,
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mg acetaminophen. McNeil Pharmaceuticais. Fort Wash R
ington. PA). If pain was uncontroiled with orai opioids, —
iv fentanvi was administered with an initial bolus doseof
50 ug and additionai doses titrated as needed.

All pauients were discharged home with 20 capsuies of

b 1LV
grrs. Vst

Tviox" and a suppiy of VAS sheets. Patients were advised “:: _::,K,,.,‘
to take their anaigesic medication on a 4-h as-needed basis L RN
and rate their pain intensity on the VAS scale at 6-h ine 100 g ot
tervais. Patients were seen at follow-up by the surgeonxt ® """“’"'j
18 or 72 h, at which time a final VAS was compieted. the ";:'::.:cm
number of unused Tyiox’ capsules counted. the average
24-h use of opioid calculated. and the presence of any - o
complications ascertained. P
raneters
STATISTICS Phepr
the firse t
A one-way analvsis of variance was used to compare . | niicure
pain scores in the three groups. and the least significam— "} i1 fir-
difference method used for pairwise comparisonsof maaM - | wher sig,
at each time point (Statistix v3.1. Anaivtical Software. St penodd,
Paul. MN). The ume to first anaigesic dose and the 2# pManer
hr anaigesic requirement were analvzed using a one-way hargea .
analvsis of variance. A chi-square analysis of contingey were 2.9
table was used for comparison of categorized data $ L3 £ 0.
as ASA physical status and gender. Resuits are shown 3 Kroup 3
mean = SEM. A P value of < .05 was considered 0 be— Patier
statisticaily significant. fation ¢,
1 tabled),
B aned 2
Results remured
Forty-nine patients were enroiled in the study; on¢ " -y et
tient was lost to follow-up, and one patient was t00 .
in the recovery unit to obtain measurements ofp%_
erative pain. Data from these two patients were excls =
from further anaivsis. There were no significant d o

ences among the groups in ASA physicai status. 857,
height, or weight. The maie/female ratios were snﬂ“f.f.

in the three groups (M:F = 11:5, 12:3, 12:4in ' ""'

2, and 3. respectiveiv). Additionai patient demom. B y

anesthetic doses. surgical time, and times for ! i Noo g

from the epidurai anesthetic for the 47 patients ! ‘ —
sy

'n the studv are given 1n wable 1. No significant @
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17, NO &

. __Scline Ell8ucivocaine ZAMoronine

P . 0<0.08

—

NMean VAS Bcore

0
N= 16,1516 15.13,18 141416 11,1314 151210 6.8.7
PRE~OP 3 1 2 4 L}

Time ofter injection (hours)

fiG. 1. Mean postoperative pain scores after arthroscopic knee sur-
cery. Visual analog scores (VAS) of pain were obtsined before and
afuer the surgery. At the end of the surgery, patients were injected
«uh 20 mi of one of the foilowing three soiutions intrarucuiariv: 100
4K epenephrine in 0.9% normai saline (saiine); 0.25% bupivacaine and
{00 g epineparme tbupivacaine): or 3 mg morphine suifate and 100
»4 cpmephrine unorpnine. The only significant differences were be-
(ween the bupivacaine and morphine groups ac the i- and 2-h periods
ifier the injection.

heween the groups in any of the above-mentioned pa-

*rs (ANOVA, P > .05) were observed.
~~  preoperative and postoperative \"AS scores during
tw wrst 6 h after surgery for the three groups are shown
in figure i. The difference in group scores are significant
At the first and second postoperative hours. There are no
sther significant differences throughout the postoperative
meriod. The lower number of patients during the sixth
mstoperative hour refiects that most patients were dis-
rhargea prior to that ime. The 24-and 48-hr V'AS scores
cere2.2 =Y. 6ana 1.9 2906 ingrouo I. 1.9 £ 9.6 and
5z 0.3 in group 2. and 2.2 = 0.5 and 1.9 = V.6 in
raup 3 (P> 5).

Patients in group 3 (morphine) requested pain medi-
Qtion eariier than those in group 2 fbupivacaine: £ < .01:
hle 21. Nine of |6 patients in the morphine group (group
Yand 2 of 16 pauents in the control group (group 1)
'®quirea suppiemental analgesics during the first post-
‘Perative nour (P < .03). In contrast. none of the patients
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in the bupivacaine group required anaigesics during the
same hour (P < .01 compared to group 3). Despite the
additional 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 untii
follow-up. The Tylox’ consumption per dav 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 sequeiae.

Discussion

Our results indicate that, in patients undergoing ar-
throscopic knee surgery under regionai anesthesia, intra-
articular bupivacaine resuits in anaigesia in the immediate
postoperative period. In contrast, intraarticuiar morphine
failed to provide significant analigesia during the same
period. Our resuits are in agreement with those of eariier
studies on the effects of intraarticular local anesthetics on
postoperative anaigesia in patients undergoing arthros-
copy under general anesthesia.”'*"'7 Qur observations of
a lack of anaigesic effect of morphine during the first 2
postoperative hours are aiso similar to the observations
of Stein er al.® However, uniike in the reports of Stein er
al.® and Khoury et al.,'” we failed to observe a prolonged
or perhaps delaved and proionged anaigesic effect with
morphine. Our resuits are in agreement with those of
Heard er al..'® who failed to demonstrate significant post-
operative anaigesia following intraarticular morphine in
patients undergoing arthroscopic surgerv either under
senerai 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 oniv in brain and spinai cord but in
peripherai nerves and the dorsai root gangiia.'**® Neu-
rophysiologic studies in uninjured skin have. however,
failed to demonstrate an effect of opiates on response of
cutaneous nociceptive afferent fibers innervaung normal

TABLE 2. Postoverauve Ooioid Reguirements

e
} Growp | Grouo 2 Grewp 5
Saknet Buowacaine:! Merohines
——— Mean = 3EM ‘Meam = 3EM n \ean = ~: 2
R

e 1. arst nplow dose ti e L9 =0T STz 1l.ne 1o C o= 1

;1 N tapiets per aav i 1) =08 3zn A LTz 3
—rt 2T = 3

~'OUD 2 signincanuy greater than grouos i and 3 (P < ul) group 3 not aifferent trom grouo t (P > 3y

T ———

.'
|
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“vin in cat and monkey.*!** Several behavioral studies
ve demonstrated a site-specific anaigesa bv peripherailv
. ministered opiates in modeis of peripherai inflammauon
a5, 0413321 [ 1 possible that the acuvation of the
-ripheral opiate receptors depends on the presence of
Jemical mediators of inflammauon. Behavioral and
narmacologic studies suggest 2 peripherai site of action
of opiates in inflamed tissue. Joris et al. demonstrated that
cthviketocyciazocine. a kappa opiate receptor agonist. and
fentanyl. 3 mu receptor agonist. when injected subcuta-
eousiy blocked the thermal hvperaigesia induced by locai
‘wAammation of carrageenan in the rat paw. The same
(oses of opiate had no effect when given systemically.
Opiates also inhibit cutaneous vasodilatation and extrav-
sation induced bv antidromic nerve stimulation™*® by
.nhibiting neuropeptide reiease from the sensorv termi-
©ais. In addition. the peripherai reiease of substance P
“nilowing C-fiber-strength stimulation of the peripherai
Jerve can be blocked by opioids.*™** The presence of
»eriarticular opiate receptors aiso has been demonstrated
11 neurophvsiologic studies in the cat following a chemi-
callv induced inflammation.'*

Two possible explanations could account for the dis-
crepancy between the resuits of this study and the recent
reports of Stein et ai.3 who observed a delayed. but pro-
longed. anaigesic effect with intraarticular morphine. All
patients in this study. including the control group, had
ntraarticular injection of epinephrine. If the locai pres-
ence of epinephrine aitered the inflammatorv process. and
.herebv interfered with the activation of the opiate re-
ceptors. a peripheral opiate-receptor mediated anaigesia
-nay have been masked in our study. A second. more in-
-nguing possibility pertains to the different anesthetic
-egimens in the two studies. Patients in this studv under-
vent arthroscopy with epidurai anesthesia. in contrast to
.he study by Stein ¢ al..? in which patients had generai
1nesthesia. If the activation of the peripherai opiate re-
ceptors depends on neuroendocrine responses secondary
‘o the afferent barrage of impuises along nociceptive
pathways,*®*' epidural anesthesia may prevent this acti-
vation. Recent reports indicate that protecting the nervous
svstem from the noxious insuits of surgery, using regional
anaigesic 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 criticaily dependent on input to the centrai ner-
vous system along nociceptive afferents. our anesthetic
regimen wouid have preciudeda peripherai opiate-recep-
‘or mediated anaigesia. The observations by Heard et al.'®
that the pauents who had regionai anesthesia had lower
V AS scores. irrespective of intraarticular drug treatment.
compared o patients undergoing similar arthroscopic
procedures under general anesthesia adds credence (0
:his hvpothests.
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The mechanism by which intraarticuiar morph
Lssociated with higher pain scores in the immediate
operative period is obscure. Locai histamine releasg
differences in oH mav be contributory. though these
{ors were not anaivzea in (his studv. However. ineres
in pain during the first 2 h following arthroscopy was "
observed by Khourv et af."’

In conclusion. intraarticuiar bupivacaine provides beg
ter anaigesia than does saline in the immediate I
erative period in this randomized prospective doublebiing.
study. Our study fails to demonstrate functionai opigse.

o itee
pruspe
1092
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dergo

receptors in the knee joint in a clinicai model of acgyt—=" Frid" 1l

injury. .
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Postoperative Pain After Inguinal Herniorrhaphy with Different

Types of Anesthesia

Mark Tverskoy, Mp, php, Carlos Cozacov, Mp, Mikhal Ayache, Mp,
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 herruorrhaphy with different types of anesthesia.
Anesth Anaig 1990;70:29-35.

In a randomized, double-blind studv, postoperative pain
was assessed in 36 patients undergoing inguinal hernior-
rhaphy with three types of anesthesia: generai (thiopental-
nitrous oxide-halothane); general with the addition of local
(infiltration of the abdominal wail with 0.25% buptvacaine
along the line of the proposed incision); and spinai (0.5%
bupioacaine). The severity of constant incisional pain,
mvemsent-associated incisional pain. and pain upon pres-
sure applied to the surgical wound using an aigometer was
assessed with a visual analogue self-rating method at 24 h,
48 h, and 10 days after surgery. The addition of local
awesthesia significantly decreased the intensity of ail types
of postoperative pain. This effect was especiaily evident with
comstant incisional pain that disappeared almost compietely
24 h after surgery. With pain caused by pressure on the site
of the surgical incision, the pain score difference between
generai and general plus local anesthesia was obvious even

10 days after the surgery (with 0.4-kg/cm” pressure, the pain
scores-were 16 = 3vs 2 = 1, P < 0.01). The difference in
postoperative pain scores between spinal and generai 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 gemeral anesthesia group, 40 = 6 in the spinai
anesthesia group, and 16 = 3 in the general plus local
anesthesia group (with P < 0.002 between the groups).

Our results indicate that postoperative pain after in-
guinal herniorrhaphy 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 impuises 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 wowrig>
before its closure (bupivacaine instillation or applica-
ton 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 anaige-

e ————
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sia, the investigators impianted catheters in the sur-
gical wound and injected local anesthetics at reguiar
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.

ae

Methods

With approval from the Institutional Human Investi-
gation Committee and informed consent, 36 male
patients, 35-75 vr of age, scheduled for elective

o2
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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 randomily (systematic random
sample technique) into three groups: general anes-
thesia (G), general plus local anesthesia (G + L), and
spinal anesthesia (S), 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 mgrkg), 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/O.;
2:1) and 0.5% halothane. At the conclusion of the
surgerv, 1 mg of atropine followed by 2.5 mg of
neostigmine was administered. No narcotic was used
for premedication or during surgery. In the 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 mL) 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 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 [M),
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 dav after surgery.
Starting with the third day the patients were given
500 mg of acetaminophen every 4 h oraily.

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 aiter the surgery (at
follow-up visit). The assessment of pain was per-
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Table 1. Charactenstics of Patients
Types of anesthesia
Generai
Vaniable Generai plus iocai Spinal

n (all maies) 12 12 12
Age (yr) 9=x9 337 54=13
Weight (kg) 9 =9 73=10 1x14
Duration of surgery (min) 2=x6 NA=5 =6

10

Time to First Anaigesic (h)

G S aQaL
Figure 1. Times from the end of the surgery to the first request for
anaigesic arter three different tvpes of anesthesia (mean = SEM).

formed with a visuai analogue self-rating method (8).
The visual analogue scale consisted of a 100-mm
horizontal line without gradation connecting points

marked as “‘no pain at all” and “'as severe as it could -

be.” All assessments of pain intensity were made
3-4 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 by measuring the distance (in millime-
ters) of the perpendicular mark from the left side of
the line. T

Three tvpes of pain were assessed: constant inci-
sional pain, movement-associated incisional pain,

X

and pain upon pressure on the surgical wound. The

movement-associated incisional pain was assessed,
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intensity of Constant Pain
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G general anesthesia
S spinal anesthesia
GaL generas + local anesthesia

a; p<0.0002 comparea to
general anesthesia

24n @ah

Time

on request of an investigator, after the patient got out
Jh:hd. 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/em®
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 aiso assessed with the visual
analogue seif-rating method. In addition, the thresh-
oid 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™2.s 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 = sgm for
each group. A one-way analysis of the variance watys
used to assess the differences in mean pain scares
and in mean times to first administration of mepen-
dine among the three groups utilized (9). Multiple
comparisons among pairs of stage means used the
Fisher's protected least significant difference test
(9.10). Differences were declared statistically signifi-
cant if P < 0,05.

“~~sults

The study groups were comparable with respect to
age. weight, and duration of surgerv (Table 1). In
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Figure 2. Intensity of constant tive incisional pain after
three different types of anesthesia. pein score is presented in
millimeters on a 100-mm visual analogue scale (mean = szm).

addition, all patients were male and had the same
type of surgery performed by the same surgeon. The
duration of anaigesia (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 statisticaily 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 days after surgerv the difference
between the Gand the G = L groups still was present



- —rm e

32 ANESTH ANALG
1990:70:29-35

intensity of Movement-Associated Pain
& B
| § |
w0

Tk L

G general anesthesn
S spel snesthesa
Gai. general + local anssthena

a: 9<0.0002 compared 10 general aANeNesa
b: p<0.002. c: p<0.02 compared 10 SpNA anNeSINESIa
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L § {
24 hws. 48 tws.

Time

Eigure 3. Intensity of movement-associated postoperative ina-
sional pain after three different types of anesthesia. The pan
caused by zetting 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 < 0.01, with
0.6-kg/cm” pressure). At the same time, no difference
was founc between the G and S groups (Figure 4).
The thresnold to pain on pressure data basically
confirmed the pain intensity to pressure resuits. The
wound pain threshold was much lower in the G and
S groups -han in the G + L group. The difference
between th:e 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 vefore incision) for inguinal herniorrha-
phy was reported bv Kingsnorth et al. (4). It is weil
known that analgesia with bupivacaine-induced infil-
tration anes:hesia lasts longer than with bupivacaine
spinal anesthesia and that some bupivacaine-induced
peripheral nerve blocks have anesthetic effect up to

10 days

12 h (11). It should be noted also that anaigesia after
bupivacaine infiltration persists longer than does
anesthesia (12). If given this, the prolonged period
from the end of surgery to the first request f(
analgesic in our G + L anesthesia group is not
surprising.

Our resuits indicate that the addition of local
anesthesia to general anesthesia significantly de-
creases the intensity of postoperative pain. This effect
was especiaily evident with constant incisional pain,
which was aimost compietely absent at both 24 and
48 h after surgery. 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 locai 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 after 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 e
al. (13), using a singie injection of bupivacaine into~—-
the wound atter cholecystectomy, demonstrated a
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intensity of Pain to Pressure
8

G ] asL G
— 24nh

reduction in postoperative narcotic requirement for 3
days and a decrease in deterioration of pulmonary
fanction tests after surgery. A subsequent study with
oontinuous 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 aione 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, espedally with movement- -
associated pain and pain caused by the pressure @
the wound. Pain upon pressure on the site of the
surgical wound 10 days after surgery performed
under spinal anesthesia was not different from that
seen in the group given general anesthesia aione. We _
Suggest that a less profound effect of spinal anesthe-

On postoperative pain was due to a shorter dura-
tion of its effect (3.5 h vs 9 h with local infiltration).
verful nociceptive impuises are generated not only
~«—~the surgical procedure itself, but also by the action
of proteolytic and inflammatorv agents released into
the wound tissues. The effect of the latter might be
very strong for several hours after surgerv. Hence a

FOI - Page 235 of 256

iiony

ANESTH ANALG 33
1990:70:29-35

Pressure n kgrem:

N2 Wo: Bos Mo+
gwm

G3L general +iocal anesthes:a

a: p<0.0001. b: p<0.01 comparedio G
c: p<0.001, o p<0.05 comparedio S

-

48 h 10 days

Figure 4. Intensity of pain caused by pressure on the surgical
wound after three different tvpes of anesthesia. The pain score is
presented in miilimeters on a 100-mm visual analogue scale (mean
= SEM).

9-h effect with bupivacaine infiltration probably of-
fered a better protection than spinal bupivacaine
anesthesia, which lasted only 3.5 h.

Thus, our results indicate that infiltration at the
surgical incision with a local anesthetic or spinal
anesthesia can decrease postoperative pain and that
this effect cannot be expiained by proionged 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
of the initial anesthetic effect, not an extended phar-
macologic action. Recent experimental data indicate
that nociceptive impulses may set off a proionged and
widespread increase in spinal cord excitability (15~
17). It also has been shown that maximal injury
discharge transmitte! along C-fiber afferents may
even cause transneuronai morphologic changes in
the spinai cord (18). Spinal cord hyperexcitability
produced by massive nociceptive impuises may be
sustained and thus constitute a pathophysiologic
mechanism underiving postoperative pain (19). Gen-

Y
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Time

cE;F 5. i in threshoids to pressure on the i
wr;:nd[,;’:;wth::m tvpes ‘:l,me:thesu (mean 2?3
eral anesthesia, in contrast to local infiltration and
spinal anesthesia, cannot prevent the transmission of
nociceptive impuises from the operative site to the
spinai cord. A relatively light level of general anes-
thesia, which is now a common practice, probably
cannot prevent the creation of sustained hyperexcit-
ability 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 dlinical signs) “might
have had a scar imprinted on the central nervous
system at the time of operation under light geheral
anesthesia” (21). Our data can provide support for
this point of view.

In conclusion, postoperative pain after inguinal
hemniorrhaphy can be significantly decreased if the
surgery is performed with locai infiltration anesthesia
or spinal anesthesia instead of generai anesthesia,
perhaps because neural blockade prevents nocicep-
tive impuises from entering the central nervous sys-
tem during and immediately after surgerv and thus
suppresses formation of the sustained hvperexcitable

iPage 236 of 256

10 days

state in the central nervous system that is responsible
for the maintenance of postoperative pain.
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asked to compleic a questionnairo rocording the

il:xn mgﬁ‘:lr?’eu awrothe ptpwm 3: h for each of the 5 days

gﬂuwingopmﬁwummmrdudonamduabguc

scaic (VAS). Paticnts were also asked to record additional snal-

gosics uscd incuding any injections given by un emergency
doctur. .

All patigniz werc roviewed in the ouipaticnl depanment

4 weeks afler su and the wounds i
Analysis of ":-29 gmlu was mude with the Mann~Whitney U
rost using Minitab for Windows (Microsoft) version 102. P <005

was considered significunt.

Resulis
The paticnt groups werc comparable in age and sex (Table

1 ¥ .
)lnfusion of hupivacaine for S0 h afler operation signifi-
cantly reduced the VAS score recorded by patients when
compared with placcbo and control groups (day 1,
Pw=0028 and 0011 respectively; day 2. P=0012 and
0037 mpectbﬂ_yr) (Fig 2). Over the remaining 3 duys
recorded pain differences between the groups slowly cqui-
librated. was no rchound increase n pain at the
end of the bupivacuine infusion. _ _
Thore was no significant difference in the anaigesic
requircment between the groups (Table 2). Four paticnix
developed a wound infeclion (onc m group 1, /mc in

Table 1 Ago snd sex distribution

No. of Moan (range) Sex ratio
Group patients (yoars) M:
1 25 53 (1783 23:2
2 U 58 (21-78 22:2
3 2 56 (23-381) 3:0

2 T3 s 5
Tima after surgery (days)

scores reporicd by patients in cuch
Mmumdwithlhaviuﬂmlogmmb.l,

Fig. 2 Daily medinn

Tabls 2 Anajgesic use

Median no. of No. of patients
Aspuv tahlets requiring i
tiroup per day anaigetia
1 30 1
2 35 2
3, 40 3

g.roup 2 and two in group 3). No patient duvelmed nerve

cntrapment or significant hypoaesthesia and wounds
were well healed at the 4- review.

Bf%ussion

Mo Baxter Daymatc Elustomeric Infusion Device is a

pdrtable, disposablc, low-cost
delivers fluid relishly at a fixed rate. The pump provi
postopcrative analgesia safcly and at a lovel equivalent to
that of oral opiatcs without the associated nansca’. In the
present mdyt‘t;cdiinfusim of gpliva:i:ftohrmsob atfﬁg
operation resuiled in significantly lcss in ci
mcngawboorthccomrolgm as mcasured with a
standardized 10-cm VAS. This cflect scemed to be pro-
longed ufler the end of the infusion possibly becauss of
tion of scnsitization of the central nervous X
s cffcet ‘may be potentiatcd by an increase in the
duration of the neuronal blockade'4', Thess rexults wers
obtained in patients having the hemia rgpur believed 10
uce thc lcmat postoperative pain with
licingninal and ilichypogastric nerve blocks*”, The clinical
advantage of this method forday-casswlryilme
ability to pravide nmme analgexia ufcl.y with regard to
tho peak plasma | of bupt %16, Thorc was no
increase in the incidence of wound infection and no
patient in the study had a deep wound infection.

The position of the cathcter under the a isa
more effective site than mbwtanWent
suffercd an istrogenic femoral norve was no
significant difference in the additional anaigesic use
bctm';a the Of the 7? patilenu in bt:e ;t:gy, six
required additional parenteral analgesis, but one
aftor bupivacaine infusion.

The use of a pump for local anacsthetic wound
perfusion sfler inguinal hcrnia repair is an cifective
method of reducing postoperative pain and it suitable for

day surgery.

usion that
porl pump i
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loweve FOOVACANG NS 21 PXarRIRCEER Gegres of kpid SokOAity COMORred 10 buorvacane 1na mumm»munmu?wmmmmsmm-mn
Naroom s oreservative free and is svaable in Singte doss containers 1 2.0, 5.0. 7.5 ana m’mu 20 1108 TI0 laver was 4 (3-5) oe EAND
12.0 mormt. concanratcns. The soecec oravety of Ka7o0m SOONS range from 1.002 1o 1.005 at Higher 0osas procuced a more profound HIOCK Wi a greater duration of effect,

& EDidurat Administration in Cesarean Saction
MP"W mnmlm-mnmu-nmmummsm
Mechanism of Aclion (0.5%) Naroom was u3ed n dosss w0 0 150 mg. Median onsat meaturea at 16 ranges fom 11 10

Soovacane 1s 2 Memoer of the TN aNKe CL2SS 0f ICH NESINENCS and 1S SUCOUAD 28 the pure zsmmﬁmgmmgmmmumun_“mgm
S-{-}-4NanDOMer. LOC aneSTencs DIOCK the QENIFnon and the CONOUCSON Of NEIVE NMOULSES. nioek from 1.4 10 29 h. Naroom S0RQUAS MUSCe rexanon o nai
2resUmaniv by increasing the mwm thcancal esiaion 1 the e 2y siowang e ot provosa sargery
ropaganon of (he nerve :mpulse. and by reducing the rate 00n potential. (n Emwmwwm

;eneral. the DrogressIon of aNESTNESA S r2iated 10 e ClaMetar. MYSNItON and coNAUCTON “here were 10 . 10 versus for
-el0CRY OF atfected nerve hbers. Clinicailv, the order of (0SS o nerve tuncrion IS as totiows: sorguras by octdturmw “"’o "’l“"‘m uuam“:n‘"momm. n'mzs 8"3"’0'": buovacue. mnen

1 pan. (2) temoerawre. (3) tOUCR, (4) HrOPOCROTION. and (S} skeiet) Muscie tone. 2

GITMNESTArG0 X3 OOTES LD 10 278 Mg as WMBNMHTIENt AWeCTONS 0f 25 3 CONTNUOUS arfesion, Naroon
PHARMACOKINETICS PIODUCSS ASOUIE BN renel.
Absorprion Ammmmsumusmmmmammumm

"7e SYSIMIC CONCENtraton af fODIVacaINg 1S desnaent on the 1otal 0CS8 and concentration of nmmﬂmmmﬁmnu&umm&hmﬂhlm
31ug a0MeNIStaned. (NG roUts of JARWNSTINON. the PINMNT'S NEMOAYNAMIC/CTCUIAONY CONAILON signeficantly fewsr instrumentat delivenes in mothers ECEVING rODIVACING &S COMEAred 10
ing the vascuanty of the acISTation sis. bupAacane.

Srom te eioural SO3CE. FODIVICAING SNOWS COMOINS and biohasic absorotion, The haif-tives of

Ine two ONases. (mean < SD) ane 14 + 7 mumstes ana 4.2 £ 0.9 h. resoectively. The siow adsorpuon LABOR AND DELIVERY META-ANALYSIS: MODE OF DELIVERY

$ TVtng {3CIOr ¥ he CETINBNON Of FODIVECEING WINCK EXDIANS WRY the termnal hatf-ie -
s m affer epIural than aftar mravencus aamimmstration. AoONacaine shows dose- | Osivery Mode Naroom 199 ] Supivacans se188 ‘
aroporbonaily Up (0 the highest intravenous dose studwd. &0 mg, corresponcng t0 3 mean ¢ SO | n * | n %

JeaK piasma concentraton ot 1.9 ¢ 0.3 yyme. Soontaneous vertex 18 58 2 a9
Distribution " Vacwum éxtractor 26 ‘ 13
Amnnmmmmmmmammmmowmmﬂziliters. i27° | 40
Rooiacaine s 34% Drommn dOUNG. MaKNY 10 @,-aE8 QIYCODTOLEIN. AN inCrease in total plasma | Forceos 28 , 42

<aNCeNtrabons gurng CoNbUOUS eONIAl INFUSION Nas DeeN O0SEIVed. reiated 1o 2 POSTODErZtVe [ Cesarssn Secvon ‘ 29 15 bi] "

acrease of a,-icid Qlycoprotam. Yanations in unbound. i.e. onarmacotogicaily active, -

XONCANITIONS N2ve Deen IeSs INAN 1 IVt OIZSMS CONCENTZDON. RODIVACAINE MEaCHy CrOSSES e 9=0.004 versss ouonacine

*13CANI2 ang equinbrium In r€gara to unDOUNA Concentration witl be rapidly reached Coidural Ad 207 i Fo ave Pain gement

e PRECA.UUONS' Libor ana 0 ’ There were 4 clinicas studies oertormea m 382 patients t0 evaiuats Narodu for DOSIODErATIVE 0ain
Metabolism TINGEMEN JfIRr U N0 fower 2000MNNA! SUTGAry ANG aMter ONCDEAIC Survery. The sTudies

~20IvICaINe 1S Extensivery metaboiized n (e hver. oregominantiv bv dromatic fivarexviation Lulizeg MOronine via PCA mi angasan e vanaoie. Eoigdural
~2auteq ov cviocnrome P4501A 1o 3-hvoroxy roorvacaine. Aooroxmatety 37% of the tatat dose 1S ;nmm was useg m‘“ mwm these mmmmm nmaton
(Creted in the unne as DOt free and conuGatea 3-hvaraxy ropivacaine. Low concentrations ot 31 DOSIODErDVE NaroOIn. mgmmmmmmmmocxmmmm
- (VOFXY FODIVICAING N2Ve 0BT OURK ) TG DUSIIA. UNRIIY €XCTENION OF the 4-ivaraxy and BOM - ggg fate of Narooin ana the site of iiection. Cumutative dosas of uo to 770 mg ot
"2 3-IVOrOxv anG 4-nvoroxy N-GeaIIIed METRDOUIES 3CCOUNTS 1or (eSS than 3% of dose. An ‘ODIVECENG WerS 2GMNTRTIEed Over 24 hours (UNtT00ETAUVE DIOCK DIUS DOSIODENAOVE CORTNUOUS
-J0IONA MetADOKTE. 2-YGFuXy-MIYI-OONVICEINS. 138 Deen Identitied but not quanutied i e nmuﬂummumm.ummwmmmmwmm
-rine. Goth 3-Nvaraxy ans 4-hwaraxy roONSCIING Nave 3 I0CKS AneStenC acTVIY In animai models ‘ated 23 gooa or excasient (73% to 100%). The freguency of motor plock was Qreatest at
*58 INan that of roDivaCaine. Thare 1S N0 evidence of /n vivo racemization  urine of  $ hours ang decrazses 0unng the nfsion oenos i aH grouds. AL least 80% of aNets I the

-{-}-ropvacane to R~{+}-roprvacane. UDDEF 3N 0Wer 3DCOMINY SHLXIES And 42% in the OrINCDENIC Studies Nad NHO MDY bIOCK at the
Eliminars €18 of the 21-hour INTuTION DeNOd. Sensory DIOCK was ais0 GOSE rate-depenaent and 4 decreass
‘nmmmammnnunmcwmmMZmW(Mmm

jlmnmmmwmmmmmmwmm'msﬂotm "ave SemonstraTea that rares of 6-10 mi (12-20 ma) per nowr o
-3| menanoe i g s ch onty 1% itk oniy slight and non-pragressive mator block in cases of Moderate to severe
2lates 10 uncnanged drug. Ropivacaine has a mean ¢ SO total plasma ctearance of DOSIO0SATVE DA, (1 these ) n "
387 # 107 mimm. an unoOuNO Ol2sma Clearance of 7.2 = 1.6 L/min. and a renat ciearance of Foronn . e o LChTIS MESURSC I 3 SIHICINY regocton oo
 mumn. The mean + SO termanal nat-¥#e i 1.8 2 0.7 h after mtravascuar admmvsiraon ang usions mr“mnnmzmm inicat expenence supports Naroom
122 1.0 h after e0Xural aMINNSLraon (Ses AbSOrOnON). o
. pidural mfusumaaa:s t‘c”‘?hm nas. in some cases. peen mo:tmsd with transient mcreases ;m
temoersture 10 > - This occurrea more trequenty at doses >1 5
Stuunnummwm:m%:n:ammmmmmemm Penoherl Nerve Block mom
0MEDNNNS Nas NO MANOr on esther Of 0S8t Of the JULALON Of 3CLON Of rODVaCame. “{aroom. 5 ma/me.. (0.5%), was evan .
p foovacane X uated for 1S apdity to Drovide anesthesza for Surgery using the
.‘5m""“°m" of epmeonnne o 145 110 €ffect on uming Systemec 2050rDN of ;mm of Perioheras Nerve Glock. Thers wera 13 studies performea mciuding a s.l‘lskm
- ) rmacodynamic an n minor nerve glocks.
Systamic absorotion of local anesthetics can Droguce erfacts on the central nervous ang :,:m m% ;’.,;., m("’f,‘:;"m‘m ,g:'::,’,m'_’ ffm was useg m m;
-arOOVASCULY SYSiems. Al blood CONCENITITONS ACNIEVED With Meraoeutc doses. changes in :0 10 275 mq. When usea for bracnial giexus Dlock. onser depended on TECANKTDS useg,
-AU5aC CONQUCTION. EXCRIDAY, FEITACIONNESS. CONTTACTAINV. AN DENONera! vascuiar rasistance are SUDFACHIVICUIAY DIOCKS Wers consistantty mors Successtut than aiiary olocks. The mecen onsst
MW However. 1010C 01000 CONCENUIUONS GEOMSS CAMGAC CONTLCTION aNd excraBiay, wich 31 SeNSOMV DIOCK (aNeSINESIa) Orogucea by ropvacaine 0.5% via axilary BIOCK r3ngea from
3Y Wag 10 aLrioventncuiar 0lOCK. VeNNCUWr arMVINMIAS ang 10 Cardlac arrest, SOMENMeES 3 mimmes (meow drachial CUTANE0US Nerve) 10 45 MInuTes (MUSCUIOCUTANEOUS Nervel. Median
2SUNg 1N fatantes. In 204MON. MTYOCAISEI CONTTacnIy 1S Gepresseq ang benoneral vasoauation  :uramen rangea from 3.7 hours (meewal drachial curaneous nerve: 10 8.7 hours tuinar nervey. The

;CEUTS. le20ing 10 QECTE256d CArURC OUDUL 3nd Ariar! biood oressure. 3 ma/mt. (0.5%) Naroom Soiution gave success rates 1rom 56% 1o 86% for axuary biocks.

21owIng SySTemIC 20S0ronON. I0C2! 2NESINENCS €21 DFOdUCE centrat nervous svstem Sumuiaton.  >moerea with 32% for sudractavicuiar diocks,

F20MESSION OF DOM. ADDAIRM CENtral SUAMIZDON IS USUAWY Manilested 3s festessness. Lramars _cal infittration

73 SNivering. progrEssing to CONVUISIONS. ICHIOWed Dv depression ang coma, OFOQTESSING  “-arg were 7 clinicar stugies OerTormen to evaiate e focal nfitranon of Naroom 1o oroduce

e Sy ”m'"'""'m""wmm“mm'“ug‘:‘wf,::m”:”w" STECLON  nestnesia 10f SUrQEIY ana anaigesia 1n Dostoceraune oo management. (n these Stugies.
* Mequia ana on nigner Onor exceq stage. -37 oauents wno recevea Narooin 1 qoses up 1o 200 Ma wers evaiuadie for eTicacy. with
' WO Ccunicai ONIMMACOI0AY SIUOIS (10l N=24) fodvacane ana Quorvacaine were mruseg “rgnon of 100-200 ma Narooin. tne nme 1o nrst request tor anaigesic was 2-6 hours. when
- TO/miN N AUMan voiunteers untt the aooearance of CNS SVMOIOMS. 2.0.. visuar of heanng 2710ared to piaceoo. Naroom Orogucen iower pain scares ang a reguclion ot anaigesic

f0ances. Derioral NUMONESS. LNGIiNg ana OIAErS. Simuar svmDTOMS were seen witn oot >zsumonon.
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INDICATIONS AND USAGE
“/aragin 18 IngiCatea for e oroguction 0f 10cal or reqronal anesthesia ror surgery. for
Z0SIODErBIVE 031N MINARMENL 2NA 10F OOSIBIICH BrOCIOUTES.

Surgicas Anestnes: CONRIE DIOCK fOF SUIDEryY INCIUCING CESarean Sechion: maior nerve
biogic jocs indiitration

icute P Management  ¢pigNral COALIRUOYS infusion Or intarmittent dolus e.g..
POSISOErEVG OF MDOF 10CH

Standarg current textbooks should be consusted (0 determme the accepted Drocegures and

‘echmoues 107 T 3GMEMSTINON 0f OCH ANSSTHENC 308NIS.

CONTRAINDICATIONS

Naroomn 1S CONUINGCAING N oatients with 3 known hypersensrovity 10 Narooin or to any locai

JnesMenc agent of Me amoe type.

WARNINGS

7OR CESAREAN SECTION. THE 5 MGAML (0.5%) NAROPIN SOLUTION IN DOSES UP TO 150 MG

S RECOMMENDED. AS WITH ALL LOCAL ANESTHETICS. NAROPIN SHOULD BE ADMINISTERED

N INCREMENTAL DOSES. SINCE NAROPIN SHOULD NOT BE INJECTED RAPIDLY IN LARGE

JOSES. IT 1S NOT RECOMMENDED FOR EMERGENCY SITUATIONS. WHERE A FAST ONSET OF
MISTORICALLY,

SURGICAL ANESTHESIA IS NECESSARY. PREGNANT PATIENTS WERE REPORTED
TQ HAVE A HIGH RiSK FOR CARDIAC CARDIAG/CIRCULATORY ARREST AND
DEMHMW RAPIDLY INJECTED INTRAVENOUSLY.

OCAL ANESTHETICS SHOULD ONLY BE EMPLOYED BY CUNICIANS WHO ARE WELL VERSED IN

THE DIAGNOSIS AND MANAGEMENT OF DOSE RELATED TOXICITY AND OTHER ACUTE

EMERGENCIES WHICH MIGHT ARISE FROM THE 8LOCK TO BE EMPLOYED. ANO THEN ONLY

AFTER INSURING THE IMMERIATE (WITHOUT DELAY) AVAILABILITY OF OXYGEN. OTHER

RESUSCITATIVE DRUGS. CARDIOPULMONARY RESUSCITATIVE EQUIPMENT. AND THE

PERSONNEL RESOURCES NEEDED FOR PROPER OF TOXIC REACTIONS AND

AELATED EMERGENCIES (Ses aiso AOVERSE REACTIONS ana PRECAUTIONS). 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. OEATR.

SOLUTIONS OF NAROPIN SHOULD NOT BE USED FOR THE PRODUCTION OF OBSTETRICAL

SARACERVICAL 8LOCX ANESTHESIA. RETROBULBAR B8LOCK OR SPINAL ANESTHESIA
SUBARACHNOID BLOCK) DUE TO INSUFAICIENT DATA TO SUPPORT SUCH USE. INTRAVENOUS

JEGIONAL ANESTHESIA (BIER BLOCK) SHOULD NOT BE PERFORMED DUE TO A LACK OF

“LINICAL EXPERIENCE AND THE RISK OF ATTAINING TOXIC BLOOD LEVELS OF NAROPIN.

11§ eSSanmas that 2Sowanon for HIOOA. Or Ceredrusomnal fluid (where appRcatie). be Jone pnor to
116CUNG anv 10Cat anestnenc. DOt the ONQINa) 00Se and 2il SUDSEAUENT JOSeS. 10 avoid
NIFAVASCUIAT OF SUGITACTNON IMICTION. HOWEVES. 3 NEGIIVE SSOITINON J08S O 8NSUTS agamnst an
NUFZVASCULAN OF SUCTACHNGIS IICHOR.

A weshkNOWn NSK Of LTl ANESINESIA MY OF 3N uNIENLION SUDAFACANON iniection of local

nesTNENC. TWQ CUMCHE SIUXS NAVE DOSN DESTONMEd to venty the satety of Narooin at a voiume of

3 ML miecteq into the SUCMaCRNON SDACE SINCE TS JOSE reDresents n inCremental eoiqural

J01uMe (N3t COUId be ummantonzily imecied. The 15 ana 22.5 mg 40ses iniected resuited i

sensory tevers a3 nigh as 15 and T4, respectivety. Sensory anaigesia stareg in the sacrat

dermatomes in 2-3 minutss. extended to the 710 levei i 10-13 minutes and tastea for
approxmately 2 hours. The resuits of Mese two cinical Studies snowea that 2 3 mL dose aid not

DrosUCS AN SENOUS 20VErSe EVENtS WINN SDIN2I ANESINESIA 0/0CK30e Was achiaved.

Naropin snouid be useq wih CUDOR 0 pILENTS receving Other 10Cal anestnencs or agents

strycturaliv reiated to amia-tvpe 10Cal anesthetics. since the toxic erfects af these grugs are

aogeive.

PRECAUTIONS

Generot

“he sare ana etfective use of 10cal anesthetics depenas On DroDEr 0Sage. correct technigue.
;J8QUITE DreCaUTIONS ana reaciness for emengencies.

Zesyscrative equioment. oxvoen ang HIHEr NESUSCItative drugs SNouId be avauabie for iImmeoiate
.se (see WARNINGS ang ADVERSE AEAGTIONS). The lowest aosage that resuis in erfective
NestNesIZ SNOUID be used 10 avoud higit PGISMA Ievels and SENOUS JGVerse enects. Iniecuons

“70UIE DE M0 SIOWAV IND INCTEMENTALV, WIL freCUeNt 2SDatIONS DETONS aNa OUNNG the iMeCTon
2 VN1 INTFAVaSCULar iniechon. When § CONTNUOUS CIMETsr eCNMOUe 1S USEd. SVNINGR 3SONanoNS
70U IS0 O€ DEITONE] DEfOrY 200 GUNNG S2CT SUDOIMENDA MECTON. Quring the a0mnistraton

! BOIOURE ANESTNESIA. 11 IS TECOMMENONa that & taST GOSE Of 3 10C3! anestnetc with a fast onset de
larmmsmcn MiUatv ang that the patient de monitored tor central narvous svstem anc

INESTHETC SOIUDONS WNICK CONTRIN SDNEORING Of the test d0se DECAUSE CICUIRINY cranges
0MOSUGH With $DINSONNNE M2V 3150 SHVE 23 3 WAITNG $I0N O UNMNTENCRD NLFIVASCULIT NIECTON.
AN MITEVASCULAr NIECTON 15 SDI DOSSIDS Gvan i 2SONIDONS 107 DIOOC Are NEGATVE. Adminstranon
3t mgher than recommenoed 00Ses of NIropin t0 achueve greater Motor DIOCKIde Of (NCreases
JUrabon Ot SeNSOrY DIOCKNS IMAY NEEN the SOVANTages ¢t Naroomn s favorsoi carmiovascutar
Je0ressIon profiie i the event It an NAVINIENE NITAVESCUL NNECTON OCCUrS.
iniection af repesid 00ses of 10CH INSSINSLICS MAV CIUSE SIGNIICINT NCTEZSES N 0LISMA levers
A1th 6aCh repeated C0Se due (0 SIOW acCUMULEtion of the Grug of 1S MEtadatites or 10 Siow
TietabotC deqracation. [oierance 10 @levamsg DIOOG ievets vanes with the DRYSICE! Conaron of the
Jatent. Debitated. eigery 0anents. anG acutety M DLENTS and chidren Snould be aiven requces
10388 COMMENSUTLE WAN e 308 NG ONYSICE! CONOINON. LOCaI aNeSINENCS SNOUIG 2ISO De useq
¥t CZUTION IN DIDENTS WITA AVDOLENSION. NYPOVOIRTKE O NEArt D10CK.
Zaretal ang constant monitonng 0f CargrOVascylar and resoiratory vital $igns (adeguacy ot
/eNILION) and the panent's State Of CONSCIOUSNESS snould De Deriormed arter eacn 1ocai
INESINEDC 3NIBCTION. T SHOUIE b8 KEOt 1N MING 3t SUCH BMeS N3t resTIesSNess. anxietv. inconerent
spescn. HQht-he20eaness. NUMONESS and tNGNNG of the MOUT NG 0S. MEtalic tasts. unnius.
IZBNESS. ClUITEA VISION. rEMOFS. TWICTING, QEDESSION. Of rowsiness mav 0e eanv warning
1N Of CENMI NEVOUS SVSIEM toXICHY.
Iscause AMIOE-(VDE 10CH NSSTIENCS SUCK 35 Naroom are metadatzed bV the fver, these arugs.
SOOIV reDERt 0OSAS. SNOWG bE USed CZUNOUSIV 1N DILEMTS with NEDIDC disease. Patients win
18Vere NEOADC QISERSE. TECaUSE Of their MDY 10 METDONZE I0Ca! ANeSINENCS NOrmaiy. are at
i Gregter nsk 0f Jevelooing 10XIC BIaSMA CONCENUABONS. LOCA! anestnetcs SNould 3iso 08 use
JIN CAUTON In DIBENS Wit IMDAIrES CArTIOVASCULAr tUNCION OeCause (nev mav oe 1ess aoie 10
:MDensate 107 TUNCLORY CNANGES 2SSOCIABA WILN the DroleNganoN 0f A-V CONALCHON Oroguced
v these arugs.
1anv 0rugs used ounna te CONQUCT Of anesINes are cansigerea poteNnial tnggenna agems for
~ananant nvoernerMia. AMvde-(voe I0CA! aNESINENCS are NOT KNOwN (O trager tnis reacuion.
~wever. SINCE INE Neeq 107 SUDDIEMENTA! GeNeral anestnesia Cannot De Dreaicted m aavance. it s
.20eS1e0 At  SIaN0ArT 0rOTOCO! 10r MANAGRMeNt SNOUIG DE avalasie.
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2.M10G eONUTal 30MIMStranon. wmumnmmuawsm
41t SUTHCIBNT Me DeTween 00SSS 1O GETACT TOXIC MANNESIENONS O UMNENDORN MAVRICUSE! OF
"UFANECA INIECTION. Synnge ASONINONS SNOUID 3iS0 DE DEITONME before ana dunng €ach
SUDDISANENTEA 1NIECDON N CONTINUOUS (NTLRTTWINNG CIINENE LCNMOUES. AN NTAVASCHIES FHECDON
S SGil DOSSIDIS even it JSOITANONS 10r DIOGA 48 NEGADVE. DUMNG e ACMANSITAnON of eONUral
INGSENESIA. 1 1S recOmmenced (Nat 3 18St 0CSE DS ANMIFXSIArea NNV AN the eflects MONKON
Jefore the futl doss i Qrven. When Clncal conaetions Permat. the 1t dose showid contan
pmnepnnne (10 10 15 v NEVe GOSN SUGNISINT) 10 SHVE &3 2 WITI) Of UNFIENEORS! INEIVERCULAr
INeCHOn. {f iM9CINy INtD § DICOD VESNEL (NIS AMOUNE Of SOMSONNNE 13 ikaly 10 ProgCs & transent
‘20MBONNNG NESDONSE” Withint 45 SACONGS. CONSISING Of AN NCTE2SE 1N NS 13N ang SYSIONC
=000 OresSure. CTUMOra DAHOL. DMORIVONS NG NEIVOUSNESS M the: UNssamed padent. The
SeqNiBg DI0NAE MV XMdE ONIV 3 DUISS FItH INCTRaSS ot 20 OF MOrE DEAIT Der MwRe for 15 of
more seconas. harsfors. foliowng the 1St 4Ose. the NEart Shoud be MOnNores 1or
3 NEAIL rate INCraasse. Patients on OST-DIOCKETS MAV NOL MANTESt ChINGES M NEME (%8, DUt DIcod
FESSUrS MONKONNG CAN CEICT 2 NS8 I SYSIONC DI00G OIESSUME. A 1St 00$8 of 3 ShOR-8ctng
3Meoe anesthenc such as 30 to 40 Mg of HAGCKING & FECOMMENTEa tO GELECT an MMBNTION!
NIYENeCcAl acwestration. This wel be Manmestisd within a few manutss by SIgng of SpNa DIOCK
2.0, COCTe2S80 Sensanon Of the DUTDCKS. Daresis of the legs. or. 1n the Sacaed psbent. ansent
(NGB RIK). AN INUTEVASCULAS OF SUDSTACTINOIC $1ECTION IS ST DOSSIDIE even o resuts of the test
3038 &7 negative. The test dose sses MAY Procucs 3 SyStemIC t0XIC reaction. figh SpING) OF
COMBDANING-MCNCE] CASTIOVEICINET $1CIS.

Use in Head ond Neck Area

Small dosss ot local anesIhetics Mmiected into the head and neck arsz May produce averse
‘e3CHONS SUTHAS 10 SYSIBAWC 1ONCHY S28n With UNINtENUONS! MILTaVASCULar NCnons of larger
doses. The iniechon Drocecures regurs the UMost care. Confusion. CONVINSIONE, TESENSLONY
J00rESSION. ANCV/Or FESONEIONY BTESL. ANd CRITIOVESCUIAr SUMUGLION OF GRONESNION ASVS Dsen
reported. Thess reachions may s dus (0 intraarienal injechion of the (0Cat anesthetic with
re1TOQrade flow to the cersoral Circutahon. Patients recenang thess diocks should have the
CICHEtion and reSDISNON MONKOMSd 3n0 DI CONSIANGY ODSEIVEG. Resuscitative sowpment and
Jersonnel for treaing adaverss reactions snould bs :mmeciately avaiadle. Dosage
reCOMMENGations $NOuid not 08 ©esced (ses DOSAGE ANO ADMINISTRATION).

Use in Ophthalmic Surgery

“he use of Naropm m retrobwibar biocks for oDnthaimic Surgery nas 0t besn studied. Until
3DOFOPIALE EXDAMONCE 15 GXINGE. the 258 Of NIMOOM 107 SUCN SUTQErY IS NOT NECOMMENNSd.
Information for Patisnss

Vhen 200(00N3tE. DIES SAOUID DE INTOMeES M a0vance that they M2V EXDENENCe BMOOMarY 10SS
21 SONS2VON ANG MO ACUVIEY IN the ANESNETZEG 0Nt Ot the DO 10HWING DODSr ANMINSITATON
30 IUMBAr ¢0MUral NBSINESIA. AlSO. WNen S0DrODMAtE. the ONYSICIan Snould discuss other
NIOMMIN0N NCRICKNG SAVErss MEachons 1 the NaMDN DaCKIge nsert

Clinicaily Significans Drug-Orug inferactions

Naroom shouid be ussd with C3UDON I PIUEMKS recenng other focat anesthetics or agents
;muwuw related to amae-type focatl anesthencs. since the toxic etfects of thess orugs are
4

'n wiro studies indicats that cytochrome P4501A is invotved in the formation of 3-hydroxv
ODWICEING. the Mor metadoite. Thus agents itkely 0 De acmun:stersd concomtantly with
Nareow, whuch are Metadoized by this 1S0Zyme famsly May potentiatly interact weth Maropm. Such
NUEECDON MIGNT be 2 DoSSIblY With GrUGS KNOWN to0 be metabotred by P4501A2 via competitve
wnm Sucn as theopnythne. imOramme ang with DOTEAT NMIDNATS SUCA 28 Huvaxamne ana

Cuulng-nm Mutagenesis, impairment of Fertility
LORQ term Studies (n aimals of MOSE jocat anestnetics. inciuding Naroon, 10 evaiuate the
C2CINOORMIC DOLENUA! N2V NOT Deen conducted.

‘Nalk mutagenic actvity was seen i the mouse VMphoma test Mutagenicity was not noted
e OtheY 335aVS. CeMONSIrIUNG tNat the weax SigRS 0t M vITro JCTVILY In INe MOUse ympnoma
{858 WOrg NOt MANTest uncer OIverss m vivo CoNaMons.

Sludies performea with roDsvacaine in rats Qid Not cemonstrate an erfect on ferdity or general
"20rOOUCTIVE DEFTONMANce over two generanans.

Pw Calegory 8

IZNOQEMCILY SIUQIES 1N r3tS ang rapDIS did Not SNOw evigence 01 anv averse erfects on
rGIN00ENESES OF Carl 1etal CRVEIODMENt in rats Of fa00NS. The §OSES USE wers approxmatety
0UM 10 5 ana 2.5 limes. resoecuverv. the manmum recomimenced human oose (250 mg) basss

30 000y wewnt. Thers wers no treatment reiateq effects oOn wte fetal JEVEIOOMENL DANTUNTLION.
CTAION. NEORILA Viability OF GrOWRR ot the ONSONNG i 2 OENNETA 3N0 DOSTNIEA STUCIES M rats. It
1098 $SvetS U0 1C 20DICXOMEtEYy § SMES the MIOMUM TECOMMENced human 00se G258 0n dodv
#ogNL. In INOMNEF STUY W 2 Moher 10SE. 23 MG/KY, 2N NCTEASE] OUD I0SS Was S88N GuNNg the
‘irst 3 days 00SIDAMTUM. wnICh was Consiiared SECoNOary to IMDArea Matermas care due (0
TZNMal toxcTy.

Thers a8 NO a08QUATS AN weN-CONTTONd SIUCHES 1N DreQnarK women of the effects of Narooin on
{he SEVSIODING fetUS. Naroom SNOWK De 11580 GUANG pregrancy onw if cieary neeoed. This doss not
Procsce the usa Of NIrDDIN SMer 10t OFGAN0GENES!S IS COMDIEN Or 10 ODSIBINCH ANESENESIA O
anageme. (See Labor ang Delivery).

Laber and Delivery
0C28 3NESTNENCS. INCINAING Naroon. rapicly Cross the piacenta and when used for epidural biock
:an tause varving cegrees of maternal. fetal ana neonatal toxicity (See CLINICAL
PHARMACOLOGY. PHARMACOKINETICS). The mc:dence ana geqree of t0XICtY 0808nG U0On the

procedurs oertormed. the typs ana amount of drug used. ang the techmgus of drug

10MINISTTZDON. AGVErSS reacuons i the Crenent, fefus ana NEONITE INVOIVE ABAENONS Of the
“21FAl NETYOUS SVSTEM. DENDNETS vasCutar toNe and cardrc funcuon.

\ammat Nypotsnsion nas resutea from reqional anesines:a with Naroom for ooStetneal pain
“onef. LoCat anesthetics 0rogues vasoouation Ov 0I0CkmQ SymoIIenc nerves. Elevaung the
2anent’s 16gS ana 0OSONING Ner on Ner ieft SI08 wiN Neio Orevent gecreases M DIOOA Oressure,

The fetal REATT r3Te 2SO SNOWA DE MONKOred CONTINLOUSIY. dNO SlECTIONIC fetal MONMtoNng Is

1ghly 0VISa0s.

Z'0urst anestnesa Nas Deen recorted 10 Drowng the Secong Stage of labor by removing the

S3rmment's retiex urge 1 O£2r GOWN OF OV MTErfenNg WIN MOTOr TUNCTON. SCOMIANEOUS vertex
Zelvery occurread more rreguentiv in oatients recetving Naropin than in tnose receving

uovacane.

Nursing Mothers

SOMe 10CAI aNESTNETIC JruUQS are exCreteq m NUMASN MK NG CIUTON SNOUIS D EXEITISEd when

"BV 2re aomimisterea 10 3 nursINg woman, The excrenon of rOONVACKING Of (1S MetaDONtes In

“.Tan MK Nas not Deen Studied. Sass0 on tne MIKDIASMa concentranion fato W rats. tne

<ZITIATRG OAItV OOSE [0 3 QUD Win 08 ADOUT 4% Of the 00SS gIven 10 the MOMEr. ASSUMING that e
TiI/OWSMa CONCentranion in NUMANS s of (e Same orger. tne 101t Narapin 00SE 10 WNICK the



139V IS €X0OSEq OV Oreast 1esqing 1S 1ar [ower than OV eXDOSUTE N UTero m oregnant women at
2rm tsee PRECAUTIONS).

Pediamic Use

;0 SpeCial SIUGIES Were CONGUCIED IN OEGIINCS. Uniit turther exoenence s gained in chudren
OUNQer Nan 12 vears. 30MGUInon ot NAFOOM In tIS 3G Group IS NOT recommenaed.

ADVERSE REACTIONS

3eactions 10 Narooin are charactenstic of thase associated with other amide-type tocat
NESTHENCS. A MAIOF CIuse Of 2AVErSS reacHONS 10 IS Qroup Of drugs mav oe 3SSoCites witn
2XCRSSIVE DIZSITA levers. wnich May D¢ SR 10 OVErg0sSage. UMMENtONal NraVascutar MMecnon or
;10W MEta00UC deqracanon.

“he reponea agverse events are denved from controtied climeal tnais in the U.S. ang other
:3untnes. The rererence orug was usuaiv bupvacaine. The stuties were canoucted using 2
.anewv of DreMeq:Canons. SeoaBVes. and SUIGICE! Orocecures of varving iengn. Most agverse
Vents repored were mnd and transent. and may reriect the Surgical procegures. pauent
:NAFACIBNSTICS (INCIUAING CISERSS) ANG/Or MEICANONS aQMmSIeres.

)1 the 3558 oatients enrotied i the crimeal tnats. 2404 were exposea to Naroon. Each pauemt
4as CoUNted ONCe for e2cn yPe Of 2AVerse event.

Incidences »5%

TYPOWNSIon. tetal bradycaroa. nayses. DIROYCRIIL YOMMNG, Parestness. back pain

Incidence i-5%

‘ever. fieadacne. 02, POSIODErMIVe COMONCIDONS. UNNATY retention. G1ZZiness. prurius. Ngors.
anemea. NVPErIENSION. LacyCArcia, dnosty, OUGUNA. ypoesthesia. C-est pain. fetal disoraers
ncwaINg tacnvcarca ang fetal distress. anc giSOroers INCluding RUNAICS, tactypnea.
‘2VeL. FESITIONY GISOM0er 2 YOMIng

A COMDANSON N2s DesN MICE DEWesn ArODIN And DUDKACINE 107 Events with 4 frequency of
1% or greatsr. Tables 12 ang 1D ShOw SCVErSS SVents (NUMDEr aNG PErCENtage) in panents
2x00880 0 S/MHar goses w doudie-biing CONtroNed clinical tnais. in the trizis. Naropn was
J0munrstered as an SOIOUral ANSSINELC/ANMOENIC 10 SUGEy, labor. or cesaraan secnon. in
000N, DAUSATS TNat receved NaropIN 107 DENDNEral NErve DIOCK O (0Ca! infittration ane inciuded.

Toble 1o
Adverse évents Reporsed in 21% of Adult Potionss ng Regienal Or Locoi Anasthesin
‘m_C-:—Su—.MN-w ona Locsl infiltretion)

Adverss Aescuen | Natopm weat ¥ = 742 Busivesa:ne wtat M » 737
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: “ypessmesia 4 3 "nn ' i 1A '
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Advarss Everes i I%dht-l“‘!b. of Mathers Who & ]
n2 [ 4 Regi
Reporsed ! g 3 9
Atverse Asscuon : Nasenin ! Supivacaine
| toted § o337 totad W » 317 '
N %) N 1%)
=131 Dratveardia 33 Ty B 8N
SONALS AUNKKCE 2 160 T i3
20Nzt ACNVONed H 2.4 o ogy
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*£ONUEaE vOTHEng | H 151 I |
Incidence <i%

"he foliowwnq st incCiudes ail 30verse ano INTEITUITENT EveNTS WNICh Were recoraed n mare than
3ne patient. but occurred at an overau rate of less than one percent. ang were consigerea
-nmcaty relevant.
4ppecation Site Reachons - 1n1ecton Site 0amn
Carmsovascuiar System - vasovagal reacoon, Syncope. postural hypotension. non-specric ECG
DnoMMaties
“efmale ReOroOUCTVE - DOOS DIOGresSioN of tabor. uterme atonv
3aStrowmestna System - teclt INCONTINENCS. (Enesmus
enerat ang Other Disoroers - nyDOTNENTNa. matise. astnenia. accioent ana/ar iniury
He8Ng ang Vestoular - iNARUS. NEANNg A0NOrMalties
“eart Rate ang RNy - extrasystoles. NON-SDECINC armythmias. ainal fibriltation
iver ana Biliarv System - jauncice
Vistadotc Disoraers - hvporaiems. IVpOmagnesenma
‘fuscuroskasetal System - mvaiga, cramos
‘AvaEndo/Percarawm - ST segment changes. mvocaraial intarction
lervous System - reMor. HOMArs SYnarome. oaresis. QvsXinesta. Neurooathy. verngo. coma.
S0MVRSION. NYPOKINGSIL. NYDOIONIL. DIOSIS. SWDOr
“svenane Oisoraers - agRIDON. COMUSION. SOMNOINCE. NEIVOUSNESS. AMNesa. hailycinanon.
mononas @diiity. INSOMAR. NGNTnares
espiatory Svsiem - avsonea. OronCNOSDasm. cougning
Zkin Disoraers - rasn. urbcand
-7Inary System LiSOMOBSS - unnasy MCONUINENCE. UNNary fract INTechon. MICturman misorger
ascuaar - oeeo vern INFOMDOSIS. DRIEDITS. DULTIONATY eMOONSM
3:01 - VISION ONOrManties
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“r the naication eoiourdl anesthesi for surgery. the 15 most common agverss events were
-Omoarea Detween girterent CONCRNTIINORS 01 Naroom angd Cudwacame. Tabie 2 is bases on 0ata
‘TOM tNAIS In 1ne U.S. ing OINEr cOuntnes wnere Naropn was acmumstered as an eoraural
:NeSUMENC 107 Surgery.

Tabis 2. Commen Evens iEpidural Adminisrunani

L Atverse Naresm Tupbvasame i
! Acssues T T Soymt. 75memt
‘ | ot  omOAIS  eOeST | SIS o OTé |
1‘ I N (%) N N (% NN N
| ypownsion | 99 (38N 38 (4921 13 (S48) | 31 (AM 83 510
[ 1ausen U (11D 58 (29 4 178 36 0N
| sraovearsm | 23 (113 8 (198 0 18N | 2 (138 5 (144
| cacxpam | 18 (7O 23 N M0 | U BH 3 (13D
! vormweng LN I B M | 19 an 4 go
. “esgecne | 12 (47 0 BN 5 2N | 13 S 3 52
levar 8 1an s an s @n | 11 wn
chille § 23 Toee &2 1n 3 an
urnary
remneon s (@0 3 @n 10 48 10 42y
UMM 5 (@ 0 Q6 5 @0 7 QA0
oS 14 4N 3 e T 4.0

Jsing aata trom ine $ame studies. the NUMDRY (%) Of PANENTS EXDENENCING AYDOSIASION IS
diSpiEved DV panent age, Arug ang concentranon i fabie 4. In Table 3. the agverss evemts for
Naropmn are droksn aown Oy Qenoer.

Tobls 3.
Totas & Fm-::at. Males = 355
Agvorse Aesstien |
' N (%) N ™
[ Typomnsion 220 15431 138 38N i
’ 1aussa 119 129.4} 23 (6.5) i
sragyearcia 65 16.00 H 158
romeng - 148 3 23 :
| Tack pan ! i 1.0 3 16.5)
~e30aCNe 23 31 7 4.8)
snils ! 8 44) 3 1.4
‘ever 16 4.0 b 0.8 )
orurtus 16 14.01 ! (3] I
oam 12 13.00 4 (an
JOMAY retenton 11 n b 0
nZEness 9 ] 4 nn !
nyposstnes s 2 2 0.8 '
oaresthesiz ] 120) ‘0 128 ,
Table 4.
Effects of Age en Hypotensan Epidurai -
Totat N: Narooun s 760. buovacaing s 410
l [ ] Sepivecsme |
AGE S memt. TSmym. Omgwi | Smpmt 7.5 mpmt )
N % N (%) N N (% W
| <65 68 (322 39 (432 a7 i51.5) 64 (3283 73 (483
l 265 31 68.9) 769N D {68.4) 7 000 18 (696
Systemsc Reacnons

The most commoniv encountered acute agverse exoeriences that demang Immediate
COUMIBIMEASUCES are rerateq o e Central NErvous Svstem and e Carcovascusar svsiem. These
0VETSE EXDENENCEs are 0eNeraNy CoSE-reiateg and due 10 MgN DIZSME IEVess WINCT May resun trom
IVeraosane. [anid a0S0rDN0N (TOM e INiECDON SIE. CiMIMsneg tolerance OF TOM UnMEENTIONat
NIFAVESCUIAr MISCTION OF (e I0CA ANESINEDC SCILNON. IN 200N 10 SVSIEMIC Q0SS-Teted tCAY.
JNIMENTIONS SUDIFACANOM NUECHION OF drug Qunng the MNIENGEd DErfONMance of MG BK0uraI
BIacK O Nerve O{OCKS Near TNa VeNteoras COUMN (eSDeCIally i (N8 NE3d ana NECK TeQION) MaY resun
n undervenciation or aonea (Total or High Soinarl. Alsa. Nypotension due o 103S of Sympamenc
{0Ne SN0 FESOIMONY PAraIYSIS OF UNGHIVENTIALON LS 10 CEONZIA0 BXIENSION Of the MORDS levet of
anesthesss may occur. This may lead to ssconcary caraiac arrest if untreated. Factors mfluvencing
2lasma orotein DINGING, SUCH a3 aCI00SIS. Systemc diseases tnat alter protemn proauchon or
OMOstton with 0ther GrUGS TOr DroteIt DINGING Sites. My OIMMISA INCHVICUAt tolerance.
Cantrai Nervous System Reactions

These ars cnaractenzea by exciuOn and/or deoression. Restiessness. anaty, GLZZNSSS. GRS,
-JufTA VISI0N Or TEMOFS MV OCCUY. POSSIOIV DrOCREAING 10 CONVIASIONS. HOWEVSY, ExcRement
MY 08 TANSINT Or A0SENL. WITh CEONESSION Deme te firSt ManesINON Of 2N AIVEISS MEACHON.
This may quickly be OLiOWSS DY GrOWSINESS MergINg KNt UNCONSCIOUSNESS and MESOIANONY arTest.
Other cemras nervous system erfects mav be Nausea, YOMITING, CAuIS. 203 CONSINCON O the
ouDug.

The ICI0RNCE 0f CONVUISIONS 3SSOCIAIed With the vSe Of I0Ca! ANESINENICS VANES Wi the foute of
dQANNESITEN0N 2N the 10131 GASE JOMINKSTEred. In 2 Survey Of SIUCES OF E0UMM ANESTNTIA Overt
'00Cay ProQressing 10 CONVUISIONS occumed 1n agproximatery 0. Dercent of Jocal anestnenc
Jonemstranons.

Cardiovascuior System Reactions

High doses or ynintennona) intravascuiar nisction mav lead 1o high plasma ieveis ano refated
Je0eSSion of 1he MVOCIIBILM. Qecreased Carduc Outout. Neart DIOCK. NVDOIENSION. DFAOVCANGia.
-EMNCUGAr aNMVINMIZS. INCIU0ING ventneltar taCRVEansia and vemmeutdr fibritation. ana 00SSIo
carome arrest. (See WARNINGS. PRECAUTIONS. ana OVERDOSAGE sections.)

Allergic Reactions

ANGIOIC TVDe reactIONS are rare ang Mav occur as a resut of SENSMIVILY to the 10cal anestenc
ses WARNINGS). These reacuions are cnaractenzes ov SIgNS SUCN 2 UrCana. OTYItUS. ¢rvmema.
dngioneurotic E0RMA (INCIUGING 1arvngeal eaema). taciveardia. Sneenng. Nausea. vomeing.
JiZINESS. SVNCODE. eXCESSIve Sweating. eievated temoerature. and DOSSION. anaonyiactora
SVMMBAIINAY (INCIUING Severs AVDOIBNSION). Lr0SS SENSIVITY 2MONG MEMOErS Of the amige-
D 10C31 aNeSINENC 0rouD Nas Deen regoneg. fhe useruINESS OF Screening 1Or SENSIIVILY Nas not

Zeen gennnivery estaotsheq.
D



Neurciogic Reacnons

- <2 MEI0ENCE 0T 2AVEISE NEUNDIOXNC MEACTIONS ASSOCIATNG WHN the Use O 10CI anestencs mav oe
512180 10 the 10121 0OSE 2N CONCENIION OF IOC3I ANESINENC 20MUNISIEred ana ire 1So deenaent
.:onmemommmmmmmmmmmmcmm
\ianv of (eS8 0DSEIVIUONS My 04 Teiaisd 10 ocat anestenIC tECRMIGUES. With OF without 3

fmmunmmummmmwunnlmmmms:qmm
emmmmmmmz-smummmwm
zummmmnmmnmuﬁmu.mmm
smnmemmnz-amnwmmIlﬂlﬂlmlu-wmms
ing asted for aooroximately 2 hours. Other nsuroiogical etfects foliowing uninientionas
SsuDIFACANOIS JAMINSITALION GUIING EPIGUrAl ANESTNESIA MAY INCIUGE persistent anesinesia.
ammmunmmmummmmmm

200C. INCTE2Saq INCIOENCE Of FOFCE0S GOUVEYY. OF CTaNEM NrVe CIISNS dUR to traction
‘ram 105§ Of cersorosoinal fluid have been reponed (ses DOSAGE AND ADMINISTRATION
Jiscussion of Lumbar Epidural BIock). A hig SPIRaM 15 ChArACIerZe0 Oy PIZNSIS of the arms. 10SS
3t CONSCIOUSNESS. [ESONAONY PFEIYSIS aNG DIAOYCAMORE.

OVERDOSAGE
mmmummmmmwmmm
QUNNG tHeraDeUDC USE of 10CM ANESINIVES OF 10 UNINEINGE] SUDMACHNON O IITIVASCLLE KHecton
of 10C21 ANeSTNEDC SORNON. (See ADVERSE REACTIONS. WARNINGS. and PRECAUTIONS.)

Management of Local Anssthetic Emergencies
rnemmmsmuhmmmmmwnmnmmmma
mansgement of 103 S0SSTREEC smergencies. NO SDBCIHC INTONMENON IS 2vaxadie on the treatment
1t Overgosage with NaJOOM: RITMENt SKOUId DS SYIMETOMANC ANG SUDPOMTIVE. Therapy with
2rooin SNOU DE ISCONTNUSG.
“he first CONSIGETANON IS OFAVENTION. DESt JCCOMDSNed by INCremental iniection of Narooin.
- 3reTut anQ CONSTANT MONMONNG OF CATGIOVESCULAr 3NG FESDIFRATONY VITAl SIINS and the Danent's state
| CONSCIOUSNESS aMer E4CN 10Cal ANESINENC NIBCUCT aNd JUNAQ CONTAUOUS ITusion. At the first
_ gn of cnange, oxygen SNOUIS D¢ A0MNISIId.
“he first SteQ M the Management of SYSIEMIC 10XIC FE3CHONS. 25 wed 2S UNdervenniation or aonea
“48 10 UNIMTENDONE! SUDZTACRNOID MECON Of ArUg SOUON, CONSISTS 0f IMMedzts JeNtIoN 10 the
staDiShment and m:Menance of 3 DIIAL AIrway ana stfective assISted or controtied veNLaton
#ith 100% 0Xygen with  Ceiivery SyStem c2padie Of permitling immediats poSIve 2irway
3ressure ov mask. This May pravent Conviusons ¢ they Nave not 3iready occurred.

and. when 3DDIOPNATS. 3 VASODIESSON OICtatad by th& CNICl STUAUON (Such a5 epnednne of
2DMepNONE to ENNENCS ATYOLANGEE CONIACHIN 10rCe).

“he Mean 003ages Of rODIVICAING OrOGUCING SEITUTES. after intravenous 1NtUSIOn in 00gs.
NONDIEQRANT NG OEQRant sheeo were 4.9. 6.1 and 5.9 my/xg. resoecovaly. Thess dosas were
21530Ci3180 With DESX Artercal 10ti Diasma concentranons of 11.4. 4.3 ana 5.0 wg/mL. respecuverv.
1 1313, e D4 is 9.9 and 12 MQ/kQ Oy the INITAVENOUS FOUTR FOr MaJES aNa feMmaies resDectver.

n human voluniesrs given sntravenous Naropin. the mean maximum tolerated totdl ang iree
irenal DaSMA concentrabons were 4.3 and 0.6 Y/ML respectivery, at which time moaerata CNS
SVMOIOMS (MUSCE IWRCNING) were NOtSG.

Sunicat 0ata fTom DaENTS EXDENENCING JOC ANESINENC INJUCSE CONVUISIONS demonsirated ranid
“evel0pment 0t NVOAXA. NYDECAIDE aNG ACI00SIS Wit 3 MinUte OF the onset of convutsions.
“"ese OUSErVDONS SUQQEST that AXYQEN CORSIMONON NG C2rDON (1QX008 OFOGUCLON are greaty
1Creased GUANG (OCH ANESTHELC CONMNKIONS NG EMONISIZE the tMOCMANCE Of IMMea:ate ano
:eCve venmanon win CXVOeN WiICH MIy AV0Kd CIrUC arTest.

* diificulty 15 eNCOUNTESE I the MENNSNENCE Of & JLENE Jirwav Of I DrOINgen VNNV SUDDON
ISSIsteq Of COMMOtied) IS MMICAES. ENAOITACNER! NTUBNON. eMDIOYING OrUGS ana techiniaues
‘AMNEE 10 N CHMCIN. May D8 MOICIINE AT Mutial AGTWNSTINON Of OXYgen by Mask.

“he SUDNE DOSIION 1S GINOSIOUS I DINGIINE WOMEA 31 11T DOCIUSS Of J0rLa-CIVAl COMDNESSION
2y te gravid uterus. Thersiors. GurNg SENANE Of SYSIBMIC tDXNCAY. MELENAl RYDOTEASION OF fetal
ragycaraia followsng regronal block. the DATIUNENt ShOud De MAINTAINGO In the left lateral
1ecubdus posmon f possiie. o manual disptacement of the yterus off the great vessats snouid te
iccomonshed. Resuscation of obSIRINCAl PIDENALS My taks IONGET Than resuscitation of non-
JreQASM CINSNTS aNQ CI0SEC-CHEST CATTIC COMONESSION May e inettective. Rapid delivery of the
'Stus (IIY MOOVE NG FESDONSA (O FESUSCIIING SfONS.

DOSAGE AND ADMINISTRATION

Tha rated IMecBON of 2 (are volms Of 10CE ANESINENC SOKNON SNouid be avored and trachonal
| IncTemental) 00ses snouid aways De usad. Ths smatiest doss ana concentration required 10
JronuCcs the 04SIE0 resust $hould be SCMISINed.

The goss Of afy 10CE aNESThENC ICMINEIINNG VaNes with the anestnetc procesurs. the area to be
INeSTEtZR. the Vasculanty of the BISUNE. (e RUMOSr Of NEWONM SEGMENTS 10 e Diocked. the
100w 0f aNeSTNESa aNG 0SQres Of MUSCIS NELDIENON FEOUING. the CUrATION Of ANESINESIA Jeswes.
nOnMGUS OKFANCE. and The DRYSICH CONGItIoN ot the CaneNL. Patients M DOOr generat Conamon
148 0 2GING OF OTNEr COMDOMISNG faCIDMS SUCH as BArTIAl O COMOIetE NEart CoNuClion DIOCK.
IOVENCED hver QISERSS OF SEvers renal GySTUNCUON fequire SOSCIY aTENTION Aithougn regronal
1NESNESE IS ITEQUENtlY INGICIIAN I these OADMNES. TO recuce the NSK 0f DOTENU3NY SENOUS overse
‘SaCDONS. aEMOTS SHOUKD DS Ma0e t0 ODLIMIZS the DanENT'S CONOIDON Detore MAIOr DIOCKS are
JE710MMe0. ana the 005208 SNOUIS DS ATKISIND SCCOTINGLY.

Jse an ageguats test gose (3-5 mi of a short acung (ocal anesthetic solution containing
OMeONTIME) DNOT 10 INCUCHION Of compiete bIock. This test 4ose snouig e repeated if the Datent 1S
TIOVO N SUCH 2 T3SINON 23 10 N2Ve QISORCEC the eOIUral CatNeter. Ailow acequale ume for onset
31 ANESINESLS ICLOWING ZAMINSITINON Of S2CH RS2 GOSE.

arerteras 4rug DTOGUCTS STIOWIG DS MSDECINd VISUALY for DArNCULte Matier ang ¢iSCOIOranOn onor
0 J0/MIMSITANON. WNENEVer SOLION aNa CONTAINGS Dermit. Salutions wmcn are 0iscolorea or
vAICR CORtaIN Oarticutate Matier SNOUIG NOt De aamimstered. For Soecitic tecnniques ang
:*0COGUIES. refer 10 STNGars CoNteMOOrary EXIDOOKS.
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=) MARCAINE'

Bupivacaine Hydrochloride injection, USP

MARCAINE’

With Epinephrine 1:200,000 (as bitartrate)
Bupivacaine Hydrochloride and Epinephrine Injection, USP

DESCRIPTION A
Bupivacaine hydrachloride is 2-Piperidinecarboxamide, 1-butyl-N-(2.6-dimethviphenyi)-, monohvdrochtoride, monohyadrate.

a white crystalline oowder that is freelv soiuble in 35 percent ethanol. solubie in water, ana siightly satuble in cnloroform
or acetone. it has the following structural formuia:

H,
, (CHa)iCHy

N
CONH \/ \-‘) SHCI *H,0
/\—
CHy

Epinepnrine is (-}-3,4-Dihydroxy-a-{{methylamnaimethyl| benzvi aiconol. it has the following structural formuia:

OH

HO € —CH,NHCH,

HO H

MARCAINE is available in stenie isotonic sclutions with and without epinephrine (as bitartrate} 1:200,000 for injecton via
locai infiltration, penpheral nerve block, and caudal and lumbar egidural blacks. Solutons of MARCAINE may obe
autociaved if they do not contain epinephrine. Solutions are ciear and coioriess.

Bupivacaine is related chemically and pharmacoiogicaily to the aminoacy! tocal anesthetics. it is a homologue of
mepivacaine and is chemically reiated to lidocaine. All three of these anesthetics contain an amide linkage between the
aromatic nucleus and the amino, or pipendine group. They differ in this respect from the pracaine-type locat anesthetics,
which have an ester linkage.

MARCAINE —Sterile isotonic solutions containing sodium chioride. in muitipie-dose vials, each mL aiso contains | mq
methyiparaben as antiseptic preservative. The pH of these solutions is adjusted to between 4 and 6.5 with sodium hydroxide
or hydrochioric acid.

MARCAINE with epinephrine 1:200,000 (as bitartrate}—Sterile isotonic soiutions containing sodium chioride. Each mL
contains bupivacane hydrochionde and 0.0091 mg epinephrine bitartrate, with 0.5 mqg sodium metabisuifite, 0.001 mL
monothioglyceral, and 2 mg ascorbic acid as antioxidants, 0.0017 mL 60% sodium lactate buffer, and 0.1 mg edetate caicium
disodium as stabilizer. in muitiple-dose viais, each mL aiso contains | mg methyiparaben as antiseptic preservanve. The pH of
these solutions is adjusted to between 3.4 and 4.5 with sodium hydroxide or hydrochieric acid. The specrfic gravity of MARCAINE
0.5% with epinephrine 1:200,000 {as bitartrate) at 25° C is 1.008 and at 37° C is 1.008.

CLINICAL PHARMACOLOGY

Local anesthetics black the generation and the conduction of nerve impuises, presumably by increasing the threshoid for
electrical excitation in the nerve, by slowing the propagation of the nerve impuise, and by reducing the rate of nse of the
action patential. In general, the progression of anesthesia is refated to the diameter, myelination, and conguction vetocity
of affected nervae fibers. Clinicaily, the orger of loss of nerve function is as follows: (1) pain, (2) temperature, (3) touch,
(4) propnoception, and (5} skeletal muscie tone.

Systemic absarpuon of locat anesthetics produces effects on the cardiovascular and central nervous systems (CNS). At
blood concentrations achieved with normai therapeutic doses, cnanges in cardiac conduction, excrabiiity, refractonness,
contracylity, and peripherai vascular resistance are minimal. However, toxic blaod concentrations depress cargiac conducton
and excrability, which may iead to atnoventncuiar black, ventncuiar arthythmias, and cardiac arrest, sometumes resufing in
fataiities. In addition, myocardial contracuiity is degressed and peroneral vasodilation occurs, leading to decreased cardiac
output and arterial blood pressure. Recent clinical reports and ammai research suggest that these caraiovascular changes are
more likety to occur after unintanded intravascular injection of busivacaine. Therefore, incremental dosing 1s necessary.

Following systemic absorption, local anesthetics can produce central nervous systsm stimulation, depression, ar both.
Apparemt central stimulation is manifested as restiessness, tremors and shivering progressing to convuisions, followed by
depression and coma progressing uftimately to respiratory arrest. However, the local anesthetics have a prmary depressant
effect on the meduila and on higher centers. The depressed stage may accur without a prior excited stata.

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 srte, and the presence
or absence of epinephrine in the anesthetic solution. A dilute concentration of epinephrine (1:200,000 or 5 mcg/mL} usuatly
reduces the rate of absorption and peak plasma concentration of MARCAINE, permmting the use of moderately larger tota!
doses and sometimes proionging the duration of action.

The onset of action with MARCAINE is rapid and anesthesia is long lasting. The duration of anesthesia is significantly ionger
with MARCAINE than with any other commaniy used iocal anesthetc. it has aiso been noted that there 1s a peniod of anaigesia
that persists after the return of sensation, during which time the need for strong anaigesics is reduced.

The onset of action following dental injections is fly 2 to 10 mi and sth may last two or three times
longer than lidocaine and mepivacaine for dental use, in many patents up to 7 hours. The duranon of anesthetic effect s
prolonged by the addition of epinephrine 1:200,000.

Local anesthetics are bound to piasma proteins in varying degrees. Generally, the fower the piasma concentration of
druq the higher the percentage of drug bound to piasma proteins.

Local anesthetics appear to cross the placenta by passive oiffusian. The rate and degree of diffusion is governed by (1) the
degree of plasma protein binding, {2} the degree of ionization, and (3} the degree of lipid solubility. Fetal/ maternat ravos of local
anasthetics appear to be inversely reiated to the deqree of pt oratein binding, b onty the free. unoound drug 1s
available for placental transfer. MARCAINE with a high protemn binding capacity {95%) has a low fetal/maternai ratio (0.2 t0 0.4).
The extent of placental transfer is also determinea by the degree of ionization ana lipid solubiiity of the drug. Lipid soluble,
nonionized drugs readily enter the fatal biood from tne maternai circutation.

Depenoing upan the route of administration, local anesthencs are distributed to some extent to ail body tssues. with
high concentrations found in highly perfused organs such as the liver, lungs, heart. and bram.

Pharmacokinetc studies on the plasma profile of MARCAINE after direct intravenous iniection suggest a three-
comparunent open model. The first compantment 1s represented tv the raoid intravascular distribution of the drug. The
second compartment represents the equiiibration of tha drug througnout the highly perfused organs such as the brain,
myacardium. {ungs, kKidnevs, and liver. The third compartment recresents an equiiibration of the drug with poariy perfuseg
uIssues. sucn as muscle and fat. The etiminatian of grug from tssue aistnibution deoenas largety uoon the apdity of binding
sites In e circuiaton 1o carry it to the liver wnere 1t is metapboiizeq.

After imecnon of MARCAINE for cauaal, epioural. or oenpnerar nerve piack in man. peax ievels of hunivacaine n the
nioaa are reacned in 30 to 45 minutes. followea by a oecime 10 (NSIQNItiCaNT ‘evels auring the next three o six NOurs.
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Various pharmacokinetc parameters of the local anesthetics can be significantty aftered by the presence of hepatic ar
renal disease, addition of eminepnnne, factors arfecung urninary pH, renat bicod flow. the route of drug agministration, ang
the age of the pavent. The hatf-life of MARCAINE in aduits is 2.7 hours ang in neonates 8.1 hours.

Amide-tvpe 1ocal anesthetcs such as MARCAINE ara metabolized pnmanty in the liver via conjugauon with giucuromic
acid. Patients with hegatic disesse, especiaily those with severe hepatc disease, may be more suscepuble to the potential
toxicities of the amige-type local anesthetics. Pinecoloxviidine is the major metabolite of MARCAINE.

The kidney is the man excretory organ for most local anesthetics ana their metaboiites. Urinary excrenon is affectea
by uninary 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 ordinaniy proguce irritation or

ussue gamage and does not cause methemogiobinemia.

INDICATIONS AND USAGE
MARCAINE is indicated for the proguction of local or regronai anesthesia ar anaigesia for surgery, dental and orat surgery

procedures, diagnostic and therapeutic procedures. ano for obstetricai procedures. Only the 0.25°. :ng 0.5%

concentrations are indicated for opstetricat anesthesta. {See WARNINGS.}
Experience with nonobstetnical surgical procedures in pregnant patients is not sufficient to recommend use of 0.75%

concentration of MARCAINE in these patients.

MARCAINE is not recommended for intravenous regionai anesthes:a (Bier 8lock). See WARNINGS.
The routes of administration ang indicated MARCAINE concentrations are:
« locat infiltration

« penipheral nerve biock 0.25% ana 0.5%

« retrobuibar block 0.75%

+ sympathetic block 0.25%

« lumbar epidurai 0.25%, 0.5%, and 0.75% (0.75% nat for obstetrical 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

{See DOSAGE AND ADMINISTRATION for additional informanon.)
Standard textbooks shouid be consuited to determine the accepted pracedures ana technigues for the administration

of MARCAINE.

CONTRAINDICATIONS
MARCAINE is contraindicated in obstetrical paracervical block anesthesia. its use In this technique has resulted in feta

bradycardia and death.
MARCAINE is contraindicated in patients with a known nypersensivity to 1t or to any iocal anesthetic agent of the

amide-type or to other components of MARCAINE soiutions.
WARNINGS

THE 0.75% CONCENTRATION OF MARCAINE IS NOT RECOMMENDED FOR OBSTETRICAL ANESTHESIA.

THERE HAVE BEEN REPORTS OF CARDIAC ARREST WITH DIFFICULT RESUSCITATION 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 OIFRCULT OR IMPOSSIBLE DESPITE APPARENTLY
ADEQUATE PREPARATION AND APPROPRIATE MANAGEMENT. CARDIAC ARREST HAS OCCURRED AFTER
CONVULSIONS RESULTING FROM SYSTEMIC TOXICITY, PRESUMABLY FOLLOWING UNINTENTIONAL
INTRAVASCULAR 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
TO 8E 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 aiso ADVERSE REACTIONS.
PRECAUTIONS, and OVERDOSAGE.} DELAY IN PROPER MANAGEMENT OF DOSE-RELATED TOXICITY, UNDERVENTILATION
FAOM ANY CAUSE, AND/OR ALTERED SENSITIVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS, CARDIAC ARREST
AND, POSSIBLY, DEATH.

Local anesthetic solutions containing antimicrabial preservatves, i.e., those-suppiied in muitipie-dose vials, shoutd not
be used for epidurai or caudal anesthesia because safety has not been established with regarg to intratheca injecuon,
either intentionally ar unintentionally, of such preservatves.

It is essenual that aspiraton for blood or cerebrospinal fluid (where appiicable) be gone prior to injecting any locai
anesthetic, both the originai dose and all subsequent doses, to avoid intravascufar or subarachnoid injection. However, a
negative aspiration dogs not ensure against an intravascular or subarachnoid injection.

MARCAINE with epinephrine 1:200,000 or other vasopressors should not be used concomitantly with ergot-type
oxytocic drugs, bacause a severe persistent hypertension may occur. Likewise, solutions of MARCAINE containing a
vasoconstrictor, such as epinephrine, shouid be used with extreme caution in patignts receiving monoamineoxidase
inhibitors (MAOI) or antidepressants of the triptyline or imipramine types, because severe prolonged hypertension may
resuit

Untit further experience is gained in pediatric patients younger than 12 years, administration of MARCAINE in this age
group is not recommended.

Mixing or the prior or intercurrent use of any other local anesthenc with MARCAINE cannot be recommended because
of insufficient data on the clinical use of such mixtures.

There have been reports of cardiac arrest and death during the use of MARCAINE for intravenous regional anesthesia
(Bier Block). Informatan on safe dosages and techniques of administranon of MARCAINE in this procedure is lacking.
Therefore, MARCAINE is not recommended for use in this technique.

MARCAINE with epinephrine 1:200,000 contains sodium metabisulfite, a suifite that may cause aflergic-type reactions
inctuding anaphylactic symptoms and life-threatening or iess severe asthmatic episodes in certain pubie peopie. The
averall prevaience of sulfite sensitivity in the general population is unknown and probably low. Suifite sensmivity is seen
more frequently in asthmatic than in nonasthmauc peopie. Single-dose ampuis and single-dose viais of MARCA/NEwithout
apinephrine da not contain sodium metabisuifite.

PRECAUTIONS

Gemeral: The safety and effectiveness of iocai anesthetics depend on praper cosage, correct techmque, adequate precaunons,
and readiness for emergencies. Resuscitatve equipment. oxygen, and other resuscrtatve drugs shouid be avaiiable for
immediate use. (See WARNINGS, ADVERSE REACTIONS. and OVERDOSAGE ) During major regional nerve blocks, the pavent
shouid have IV fluids running wia an indwelling catheter to assure a funcuoning mtravenous pathway. The lowest dosage of iocal
anesthetic that results in effective anesthesia should be used to avoid high piasma levels ana senous adverse effects. The rapid
mqecn'qn Otb? large volume of locai anesthetic soluon shouid be avoided and fractional {incremental) doses should be usea
when feasibie.

Epidural Anesthesia: During epidural administranon of MARCAINE, 0.5% and 0.75% solutions snould be administered in
incrementat doses of 3 mL to 5 mL with sufficient time between doses 1o detect toxic mamifestanans of unintentonal
intravascuiar or intrathecal injecnon. {njections snould be mage slowly, with frequent aspirations before ang during the
injection to avoid intravascuiar imection. Syringe aspirations should also oe performea before and during each
supplemental injectian in continuous {intermetient) catheter techniques. An intravascular ijection 1s sull possiole even if
aspirations for blood are negatve.

) During the admmistration of epidural anestnesta. it is recommenaed that a test dose pe admimsterea inmally and the
effects monitarea before tne fuil dose 1s given. When using a "conunuous ' catheter technique, test doses snouid be given
anor o both the originai ana ail reinforcing coses, pecause piasuc tubING m the emidural sbace can migrate INto 3 bloog
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vessel or through the dura. When clinicai conditions permr, the test dose shouid contain epinephnine (10 mcqg to 1S meg
has been suggested] to serve as a warning of unintended intravascuiar injecuon. it iniected into a blood vessei, this amount
of epinepnrine 1s iikely to produce a Tansient “epineonnine resconse within 45 seconas, consisung of an ncrease in neart
rate and/or systolic blood pressure, circumorai gailor, paipitations, ang nervousness In the unsedated oauent. The seoated
pauent may exnibit only a pulse rate increase of 20 or more beats per minuta tor 15 or more seconas. Therefore, following
the test dose, the heart rate should be monitorea for a neart rate increase. Patients on beta-dlockers may not manifest
changes in heart rate, but blood pressure manitoring can detect a transient nse in systolic biood pressure. The test dose
should aiso contain 10 mg to 15 mg of MARCAINE or an equivaient amount of another local anesthstic to detect an
unintended intrathecai administration. This wiil be evidenced within a few minutes by signs of spinai block (e.g., decreased
sansanon of the buttocks, paresis of the iegs, or, n the sedated pauent, absent knee jerkl. The Test Dose formulation of
MARCAINE contains 15 mg of bupivacaine and 15 mcg of epinephrine in a volume oi 3 mL An intravascuiar or
subarachnotd injectian is stil possible even If resuits of the test dose are negatve. The test dose rtself may produce a
systamic toxic reacuon, high spinai or epinephrine-inauced cardiovascular effects.

Injection of repeated doses of local anesthetics may cause significant increases In plasma levels with each repeated
dose due to siow accumuiation of the drug or its metabolitas. or to siow metabolic degragaton. Tolerance to elevated biood
leveis varias with the status of the pauent. Debilitated. eiderly patents and acutely il panents should be given reduced
doses commensurate with their age and physicai status. Local anesthencs shouid aiso be used with caution in pauents
with hypotenston or heartbiock.

Careful and constant monitoring of cardiovascular and respiratory (adeguacy of vennlation) vital signs and the patient’s

state of conscrousness should be performed after each Iocal anesthenc injection. it shouid be kept in mind at such times
that restlessness. anxiety, ncoherent speech, lightheadedness, numbness and tingiing of the mouth and lips, metallic
taste, tinnitus, dizziness, biurred vision, tremors, twiching, deression, or drowsiness may be earty warning signs of
central nervous System toxicity.
Locat anesthetic solstions containing 8 vasoconstrictor should be used cautously and in carefully restncted quantities in
areas of the body supplied by ena artenes or having otherwise compromised biood supply such as digits, nose, externai
2ar, or penis. Patients with hypertensive vascular disease may exhibit exaggeratad vasoconstrictor response. Ischemic
injury or 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 focal anesthetics normally, are at a greater risk of developing toxic plasma concentrations. Local
anesthetics should also be used with caution in patients with impaired cardiovascutar function because they may be less
able to compensate for functional changes associated with the prolongation of AV conduction produced by these drugs.

Serious dose-reiated cardiac arthythmias may occur if preparations containing a vasoconstrictor such as epinephrine
are empioyed in patients during or following the administration of potent inhalation anesthetics. in deciding whether to use
these products concurrently in the same patient, the combined action of both agents upon the myocardium, the
concentration and volume of vasoconstrictor used, and the time since injection, when applicabie, shouid be taken into
account.

Many drugs used during the conduct of anesthesia are considered potential triggering agents for familial malignant
hyperthermia. Because it is not known whether amide-type iocat anesthencs may trigger this reaction and because the
need for suppiementai general anesthesia cannot be predicted in advance, it is suggested that a standard protocoi for
management shouid be avaiiabie. Early unexplained signs of tachycardia, tachypnee, iabile blood pressure, and metabolic
acidosis may precede temperature eievation. Successful outcome is dependent on early diagnosis, prompt discontinuance
of the suspect triggering agent{s} and prompt institution of treatment, inciuding oxygen therapy, indicated supportive
measures and dantroiene. {Consuit dantrolene sodium intravenous package msert before using.)

Uss in Head and Neck Area: Small doses of local anesthetics injected into the head and neck area, inciuding retrabulbar,
dental, and steflate gangiion blocks, may produce adverse reactions similar to systemic toxicity seen with unintentional
intravascular injections of larger doses. The injection procedures require the utmost care. Confusion, convulsions,
respiratory depression, and/or respiratory arrest, and cardiovascular stimulation or depression have been reported. These
reactions may be due to intra-arterial injection of the locai anesthetic with retrograde flow to the cerebral circuiation. They
may also be due to puncture of the durai sheath of the optic nerve during retrobulbar block with diffusion of any locai
anesthetic along the subdural space to the midbrain. Patients recewving these blocks shouid have their circuiation and
respiraion monitored and be constantly observed. Aesuscitative equipmant and personnel for treating adverse reacuons
should be immediately available. Dosage recommendations should not be exceeded. (See DOSAGE AND
ADMINISTRATION.)

Use in Ophthaimic Surgery: Clinicians who perform retrobulbar biocks shouid be aware that there have been reports of
raspiratary arrest following iocal anesthetic injection. Prior to retrobuibar block, as with all other regionai procedures, the
immediate availability of equipment, drugs, and personnei to manage respiratorv afrest or depression, convuisions, and
cardiac sumulation or depression shouid be assured (see aiso WARNINGS ana Use In Head and Neck Area, abave). As
with other anesthetic procedures, patients shouid be constantly monrtored following ophthaimic blecks for signs of these
adverse reactions, which may accur following relativeiy low total doses.

A concentration of 0.75% bupivacaine is indicated for retrobuibar block: however, this concentration is not indicated for
any other oeripherai nerva biock, inciuding the faciat nerve, and notindicated for iocal infiltranon, inciuding the comuncuva Isee
INDICATIONS and PRECAUTIONS, General). Mixing MARCAINE with other locat anesthetcs is not recommended because
of insufficient data on the clinicai use of such mixtures.

When MARCAINE 0.75% is used for retrobuibar block, compiete corneal anesthesia usuaily precedes onset of clinically
acceptable externai ocular muscie akinesia. Therefore, presence of akinesia rather than anesthesia alone shouid
determine readiness of the patient for surgery.

Use iry Dentistry: Because of the iong duration of anesthesia. when MARCAINE 0.5% with epinephrine is used for dental
injections, patients should be cautoned about the passibility of inagvertent trauma ta tongue, lips, and buccal mucosa and
advised not to chew salid foads or test the anesthetized area by biting or probing.

Information for Patients: When appropriate, patients shouid be informed in advance that they may expenence temporary
loss of sensation and motor activity, usually in the lower haif of the body, following proper administration of caudal or
epidural anesthesia. Also, when appropriate, the physician should discuss other information incfuding adverse reactions
in the package insert of MARCAINE.

Patients receiving dental inj of MARCAINE shouid be cautioned not to chew salid foods or test the anesthetized
area by biting or probing until anesthasis has worn off (up to 7 hours).

Clinically Significant Orug Interactions: The admiustraton of local anesthetic sofutions containing epinephrine or
norepinephring 10 patents receiving manoamine oxidase inhibitors or tncyclic anudapressants may produce severe,
prolonged hypertension. Cancurrent use of these agents should generally be avoided. in situations when concurrent
therapy is necessary, careful patient monitoring I1s essential.

Concurrent administration of vasopressor drugs ang of ergot-type Oxytocic drugs may cause severe, persistent
hypertenston or cerebrovascular accidents.

Phenothiazines and butyrophenones may reduce or reverse the pressor effect of epinephrine.

Carcinogenesis. Mutagenesis. impainment of Fertility: Long-term studies in animais of most lacal anesthetics inciuding
bupivacaine to evaluate the carcinogenic potential have not been conducted. Mutagenic potennai or the effect on fertility
has not been determmed. There s no evidence from numan data that MARCAINE may oe carc or or
that it impairs fertifity.

Pregnancy Catsgory C: Decreaseo pup survival in rats and an embrvocidal effect in rabbits have been observed when

buptvacaing nydrocniornide was administered to these species In doses comparabie to nine angd five umes respecauvely the

maximum rec:mmenued daily hunlan dose 1400 mg). There are no ageguate and weil-controlled studies in pregnant women of

g:):e:::ftb::\ efln vacan u?n m: ; elooing 1;’tus. 8 va nvdrochionde shouid be usea ouring pregnancy oniv if the
il e ootennal nsk to the fetus. This does not exciuae the use of MARCA

anesthesia or anaiges:a. (See Labor ana Qelivery.) CAINE at e for obstetnea
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Labor and Delivery: SEE BOXED WARNING REGARDING OBSTETRICAL USE OF 0.75% MARCAINE.
MARCAINE is contraindicated for obstetrical paracervicai biock anesthesia.

Locai anesthencs rapdly cross the piacenta, and when used for epidurai, caudal, or budendal block anesthasis, can
cause varving degrees of maternal, fetal, and neonatal toxicntv. (See Pharmacokinetics in CLINICAL PHARMACOLOGY) The
incidence and degree of toxicity depend uban the procsdure performed, the tvpe, and amaunt of drug used. and the technique
of drug administraton. Adverse reacuons in the partunent, fetus, and necnata invoive aiteratons of the central nervous system,
penpherat vascuiar tone, and cargiac function.

Maternai hypotension has resuited from regional anesthesia. Local anesthetics produce vasodilation by blacking
sympathetic nerves. Elevating the patents legs and positioning her on her left side will help prevent decreases in biood
pressura. The fatal heart rate also shouid be monitored continuousiy ana eisctranic fetal monitoring is highly advisable.

Epidurat, caudal, or pudendai anesthesia may aiter the forces of partuntion through changes in uterine contractlity or
maternal expuisive efforts. Epidurai anesthesia has been reported to prolong the second stage of labor by remaving the
parturient’s reflex urge to bear down or by intarfering with motor function. The use of obstetrical anesthesia may increase
the need for forceps assistance.

The use of some locat anesthetic drug products during isbor and delivery may be followed by diminished muscie strength
and tone for the first day or two of life. This has not been reported with bupivacaine.

[t is extremety important to avoid aortocavai compression by the grawid uterus during administration of regional block
to partunents. To do this, the pabient must be maintained in the left laterai decubitus posioon 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 local anesthetic drugs are excreted in human mitk. Because many drugs are
excreted in human milk, caution should be exercised when locai anesthetics are administered to 2 nursing woman.

Pediatric Use: Until further expenence is gained in pediatric patients younger than 12 years, administration of MARCAINE
in this age group is not recommended. Continuous infusions of bupivacaine in pediatric patients have been reported to
result in high systemic iaveis of bur.vacaine and seizures; high plasma ieveis may aiso be associated with cardiovascular
abnormalities. (see WARNINGS, PRECAUTIONS, and OVERDOSAGE.)

ADVERSE REACTIONS

Reactions to MARCAINE are characteristic of those assaciated with other amide-type iocal anesthetics. A major cause of
adverse reactions to this group of drugs is excessive plasma leveis, which may be due 1o overdosage, unintentonai
intravascular injecton, or siow metabolic degradation.

The most commoniy encountered acute adverse experiences which demand immediste counter-measures are related
to the central nervous system and the cardiovascular system. Thess adverss experisnces are generally dosa related and
due to high piasma leveis which may resuit from overdosage, rapid absorption from the injection site, diminished tolerance,
or from unintentions! intravascular injaction of the local anesthetic solution. in addition to systemic dose-reiated toxicity,
unintentionai subarachnoid injection of drug during the intended performance of caudal or lumbar epidurat block ar nerve
biocks near the vertebral column (especially in the head and neck region) may resuit in underventiation or apnea (“Total
or High Spinai”). Alsa, hypotension due to ioss of sympathetic tone and respiratory paraiysis or underventiation due to
cephalad extension of the motor level of anesthesia may occur. This may lead to secondary cardiac arrest if untreated,
Factors influencing piasma protein binding, such as acidosis, systemic dissases which aiter protein production, or
compettion of other drugs for protein binding sites, may diminish individuai tolerance.

Central Nervors System Reactions: Thase are characterized by excitation and/er depression. Restlessness, anxiety,
diziness, tinnitus, blurred vision, or remors may occur, possibly proceeding to convuisions. However, excitement may be
transient or absent, with depression being the first manifestation of an adverse reaction. This may quickly be followed by
drowsiness merging into unconsciousness and respiratory arrest. Other central nervous system effects may be nausea,
vomiting, chills, and constniction of the pupils.

The incidence of convuisions associated with the use of local anasthetics 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 ead to high plasma ievels and
related depression of the myocardium, decreased cardiac output, heartblock, hypotension, bradycardia, ventncutar
arrhythmias, including ventricular tachycardia and ventricutar fibrillation, and cardiac arrest (See WARNINGS,
PRECAUTIONS, and OVERDOSAGE secuons.)

Allergic: Allergic-type reactions are rare and may occur as a result of sensitivity to the locai anesthetic or to ather
formuiation ingredients. such as the antumicrobial presarvative methyiparaben contained in muitiple-dose vials or sulfites
in epinephrine-containing solutions. Thess reactions are characterized by signs such as urticana, pruritus, erythema,
angioneurotic edema (inciuding laryngeal edema), tachycardia, sneezing, nausea, vomiting, dizziness, syncope, excessive
sweating, elevated temperature, and possibly, anaphylactoid-like symptomatology {including severe hypotension). Cross
sensitivity among members of the amide-type local anesthetic group has been reported. The usefulness of screening for
sensitivity has not been definitely established.

Neurologic: The incidences of adverse neuralogic reactions associated with tha use of locai anesthetics mav be related
to the total dose of local anesthetic administered and are aiso dependent upon the parucular drug used, the route of
administration, and the physicai status of the pstent. Many of these effects may be related to local anesthetic technigues.
with or without a contnibution from the drug.

In the practice of caudai or lumbar epidural block, occasionai unintantional penetration of the subarachnoid space by
the catheter or needie may occur. Subsequent adverse effects may depend partisily on the amount of drug administered
intrathecally and the physiological and physicai effects of a dural puncture. A high spinat is characterized by paraiysis of
the lags, ioss of consciousness, respiratory paralysis, and bradycardia.

Neurologic effects following epidural or caudal anesthesia may include spinal block of varying magnitude (including high or
total spinaf block; hypotension secondary to spinal biock; urinary retention; fecai and urinary incontinence; loss of penneai
sensaton and sexual function; persistent anesthesia, paresthesia, weakness, paralysis of the lower extremities and loss of
sphincter control all of which may have siow, incompiets, or no recovery; headache; backachs; septic meningitis;
meningismus; slowing of labor; increased incidence of forceps delivery; and cranial nerve paisies due to traction on nerves
from loss of cerebrospinat fiuid. .

Neuroiogic effects following other procedures or routes of administration may include persistent anesthesia,
paresthasia, weakness, paralysis, all of which may have siow, incompiets, or no recovery.

OVERDOSAGE
Acute emergencies from locai anesthetics are generaily related to high plasma leveis encountered during therapeutic use
of locai anesthetics or to unintended subarachnoid injection of local anesthetc solution. (See ADVERSE REACTIONS,

WARNINGS, and PRECAUTIONS.)

Management of Locai Anesthetic Emergencies: The first consideration is prevention, best accomplished by careful and
constant monitoring of cardiovascular and respiratory vital signs and the p 's state of ¢ sness after each tocal
anesthetic injection. At the first sign of change, oxygen should be administered.

The first step in the management of systemic toxic reactons. as well as underventiation or apnea due to unintentional
subarachnord injecoon of drug solution, consists of immediate attention to the establishment and maimtenance of a patent
airway and effective assisted or controlied ventiation with 100% oxygen with 3 delivery system capable of permnting
immediate positive airway pressure by mask. This may prevent convuisions if they have not aiready occurred.

If necessary, use drugs to control the convuisions. A 50 mg to 100 mg botus |V injection of succinylcholine wiil paraivze
the patient without depressing the centrai nervous or cardiovascuiar systems and facilitate venulation. A bolus iV dose of
5mgq to 10 mg of diazepam or 50 mg to 100 mg of thiopental wiii permt ventitation and counteract centrat nervous system
stimulation, but these drugs aiso deoress centrai nervous system, respiratory, and caraiac function, add to posactai
depression and may resuit In apnea. intravenous barbiturates. antconvuissnt agents, or muscie retaxants shouid only be
administered by those famiiiar with their use. immediatety after the insttution of these venuatory measuras, the agequacy
of the circuianon snould be evatuated. Supporuve treatment of Circulatory depression mav require agMINISITAUON of
ntravenous fluids, ana wnen 30prapriate, a vasooressar qictateg bv e clinical sSituauon (such as epheanne or
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epmephnne to ennance mvocaraial contractie force!.

Endotracneal intubation. empioving drugs and techmiques famiiar ta the clinician. may be Indicated after inibai
administration of oxvgen by masx f difficuity 1s encountered in the maintenance of a oatent airway, of if prolongec
venmiatory support (assisted or cantrolled) is indicated.

Raecent clinical data from pauents expenencing iocal anesmenc-induced convuisions demonstrated raoid deveiopment
of hypoxia. hypercartia, ana acidosis with bupivacaine within @ minute of the anset of convuisions. These observauons
suggest that oxygen consumouon and carbon gioxide groduction are greatly increased during local anesthetic convuisions
and emphasize the importance of immediate and effective ventiiation with oxvgen which mayv avoid cardiac arrest.

if not trested immediately, convuisions with simuftaneous hypoxia. hypercarbia, and acidosis pius myocargiai
depression from the direct effects of the local anesthetic may resuit in caroiac arrhvthmmas, bradycardia, asystole,
ventncular fibrillation, or cardiac arrest. Respiratory abnormalities. including apnea, may occur. Undervenulation or apnea
due to unintengonal subarachnotd injection of local anesthenc solution may produce these same signs and aiso ieaa to
cardiac arvest if venulatory support 1s not insututea. /f cargiac arrest should occur, successiul outcome may require
prolonged resuscitative efforts.

The supine pasiion is dangerous In pregnant women at term because of aortocaval compression by the gravid uterus.
Therafore during treatment of systemic toxicity, matemai hypotension or fetal bradycardia tollowing regionai block, the
parwrient shouid be mantainea in the left lateral decubitus posruon 1f gossibte, or manual dispiacement of the uterus of
the great vessels be accompiished.

The mean seizure dosage of bupivacaine in rhesus mankevs was found to e 4.4 mgskg with mean arterial plasma
concentration of 4.5 mcgmL The inravenous ana subcutaneous LD ., in mice is 6 mg/kg to 8 mgrkg and 38 mg/kg to 54 markg

respectvely.

DOSAGE AND ADMINISTRATION
The dose of any local anesthetic administered varies with the anestnetic procedure, the area to be anesthetized, the
yascularity of the tissues, the number of neuronal segments to be biocked, the depth of anesthesia and degree of muscle
relaxation required, the duration of anesthesta desired, individuai tolerance, and the physical condition of the patient. The
smallast dose and concentration required to produce the desired resurt shouid be administered. Dosages of MARCAINE
should be reduced for eiderly and debilitated patients and patients with cardiac and/or liver disease. The rapid injection of
a large volume of local anesthetic soiution shouid be avoided and fracuonai {incrementat} doses should be used when
feasible.

Far specific techniques and procedures, refer to standard textbooks.

In recommended dosas, MARCAINE produces complete sensory biock. but the effact on motor function differs among
the three concentrations.

0.25%—when used for caudal, epidurai, or peripherai nerve biock, produces incomplete mator block. Shouid be used for
operatons in which muscie reiaxation is not important, or when anather means of providing muscie reiaxanon 1s
used concurrently. Onset of action may be siawer than with the 0.5% or 0.75% solutons.
0.5%—provides motor blockaae for caudal, epidurai, or nerve block, but muscle reiaxanan may be inadequate for
operations in which compiete muscie relaxation is essenual.
0.75%—proauces complete motor block. Most useful for epidural block in abdominal operanons requiing compiete
muscie relaxauon, and for retrobulbar anesthesia. Not for obstetrical anesthesia.

The duraton of anesthesia with MARCAINE is such that for most indications, a single dose is sufficient

Maximum dosage limit must te individualized in each case after evaluating the size and physical status of the patient,
as well as the usual rate of systemic absorption from a particular injection sie. Most experience ta date 1s with singie
dases of MARCAINE up to 225 mq with epinephrine 1:200,000 and 175 mg without epinephrine; more of less drug may be
used depending on individualization of each case.

These doses may be repeated up ta once every thrae hours. in ciinical studies to date, total daily doses have been up
ta 400 mg. Until further experience is gained, this dose should notbe exceeded in 24 hours. The durauon of anesthetic effect
may be prolonged by the additien of epinephrine.

The dosages in Table 1 have generally proved satisfactory and are recommended as a guide for use in the average
aduit. These dosages should be r d for eiderly or debilitated patents. Until further expenence 1s gained, MARCAINE
is not recommended for pediatric patents younger than 12 years. MARCAINE is contraindicated for obstetnical
paracervical biocks, and is not recommended for intr regional thesia (Bier Block).

Use in Epidural Anesthesia: During epidurat administration of MARCAINE. 0.5% and 0.75% solutions shouid be administered
in incremental doses of 3 mL to 5 mL with sufficient tme between doses to detact toxic manifestations of unintentanal
intravascular or ntrathecal injection. in obstetrics, onty the 0.5% and 0.25% concentrations shouid be used; incremental doses
of AmLto § mL of the 0.5% soiution not exceeding 50 mg to 100 mg at any dosing intervai are recommended. Repeat doses should
be preceded by a test dose containing epinephrine if not contraindicated. Use only-the single-dose ampuls and singie-gose vials
for caudal or epidural anesthesia; the muraple-dose viais contain 2 preservative and therefore should not be used for these
procegures.

Test Dose for Caudal and Lumbar Epidural Blocks: The Test Dose of MARCAINE {0.5% bupwacame with 1:200,000
epinephrine 1n a 3 mL ampuil is recommendea for use as a test dose when clinical conditions permrt prior ta caudai and
lumbar emwdural blocks. This mav serve as a warmng of unintended intravascular or subarachnod injecton. {See
PRECAUTIONS.) The puise rate ana other signs shoutd be monrared carefullv immediatelv following eacn test dese
administraton to detect possible intravascuiar injection, and adequate tme for onset of spinal biock should be ailotted to
detect possible intrathacal injection. An intravascuiar or subaracnneid injection s stiil passible even of resuits of the test
dose are negative. The test dose itself may produce a systemic toxic reacuon, high spinal or cardiovascular effects from
the epinephrine. {Sea WARNINGS ana OVERDOSAGE.)

Usa in Dentistry: The 0.5% concentration with epinephnine is recommended for infiltration and block injection in the
maxillary and mandibular area when a longer duration of local anesthetic acton is desired, such as for oral surgscal
pracedures generally associated with significant postoperative pain. The average dose of 1.8 mL (3 mg) per injection sre
will usually suffice; an accasional second dose of 1.8 mL {3 mg) may be used if necessary to produce adequate anesthesia after
making allowance for 2 to 10 minutes onset time. {See CLINICAL PHARMACOLOGY)) The lowest effective dose should be
empioyed and time should be allowed batween injections: 1t is recommended that the 1atai dose for ail injection sntes,
spread out over a single dental sitting, snould not ordinanly exceed 90 mg for a heatthy adult patient (ten 1.8 mL injections
of 0.5% MARCAINE with epinephrine). Injections should be made siowly and with frequent aspirations. Until further
experience is gained, MARCAINE in denustry is not recommended for pediatric pauents younger than 12 years.

Unused portions of solution not containing preservatves, 1.e.. those supplied in singie-dose ampuls and single-dose
vials, shouid be discarded following inmtiai use.

This product should be inspected visuaily for particulate matter and discalorauon onor ta administration whenaver solution
and container permit. Solutions which are discotorea or which contain particulate matter should not be administered.

el



Table 1. Recommenoed Concentranans ana Doses ot MARCAINE

Type ot tach Dose Motor
Block Conc. ImL) mg) Slock !
Local 0.25% 4 up to 4010 —

infiltration max. max.

Epidural 0.75% 24 10-20 75-150 complete

05% ¢ 10-20 50-100 moderate
10 complete
0.25% 4 10-20 25-50 paruial
to mogerate
Caudai 0.5%¢ 15-30 75-150 moderate
a complete
0.25% ¢ 15-30 37.5-75 moderate
Peripheral 05%4 Sto 5to moderate
nerves max. max. to compiete
0.25% ¢ 5to 125¢t0 moderate
max. max. to compiete
Retrobutbar 3 0.75% ¢ 24 15-30 compiete
Sympathetc 0.25% 20-50 50-125 —_
Oantal 3 0.5% 1.8-3.6 9-18 —
wiepi per site per site
Epidural 3 0.5% 23 10-18 —_
Test Dose wiapt {10-15 micrograms
epinephrine)

\With continuous (intermittent) techniques, repeat doses increase the degree of motor biock. The first repeat dose of 0.5%
may produce compiete motor block. intercostal nerve alock with 0.25% may aisa produce complete motor block for intra-

abdominal surgery.
For single-dose use, not for intermittent epidural technique. Not for obstetrical anesthesia.

3See PRECAUTIONS.
1Solutions with or without epinephrine.

HOW SUPPLIED
Thess solutions are not for spinai anesthesia.
Store at controiled room temperatura, between 15° C and 30° C (59° F and 86° F).

MARCAINE —Solutions of MARCAINE that do not contain epinephrine may be autociaved. Autoclave at 15-pound
prassure, 121° C (250° F) for 15 minutes.
0.25%—Contains 2.5 mg bupivacaine hydrochioride per mi

List 1559 Single-dose ampuis of 50 mL, box of &
List 1559 Single-dose viais of 10 mL, box of 10
List 1559 Single-dose viais of 30 mL, box of 10
- List 1587 Multiple-dose vials of 50 mL, box of !
0.5%—Contains 5 mg bupivacaine hydrochloride per mL
List 1560 Single-dose ampuis of 30 mL, box of §
List 1560 Single-dose viais of 10 mL, box of 10
- List 1560 Single-dase vials of 30 mL, box of 10
List 1610 Mutltiple-dose vials of 50 mL, box of 1
0.75%—Contains 7.5 mg bupivacaine hydrochloride per mL
List 1582 Singie-dose amputs of 30 mL, box of §
List 1582 Single-dose vials of 10 mL, box of 10
List 1582 Single-dase wials of 30 mL. box of 10

MARCAINE with epinephrine 1:200,000 (a; bitartrate)}— f MA hi nephrine sh

Solytions of MARCAINE that contain epinephrine should not be
fi n h yuon if i ior 15 pinkish or darker th lghtly yellgw
ummmmmmmwwt.

0.25%— with epingphrine 1:200,000
Contains 2.5 mg bupivacatne hydrochionde per mL

List 1746 Singie-dase ampuis of 50 mL, box of 5
List 1746 Singla-dose wiais of 10 mL, box of 10
List 1746 Single-dose wials of 30 mL, box of 10
List 752 Multipie-dose vials of 50 mL. box of 1

0.5%— with epinephrine 1:200,000
Contains 5 mg buprvacaine hydrochioride oer mL

List 1749 Single-dose ampuls of 3 mL, box of 10
List 1749 Single-dose ampuis of 30 mL. box of 5
List 1749 Single-dose vials of 10 mL. box of 10
List 1749 Single-dose vials of 30 mL. box of 10

! List 1755 Multipie-dose vials of 50 mL box of 1

0.75%— with epinephrine 1:200,000
Contains 7.5 mg bupivacaine hydrochioride per mL
List 1750 Single-dose ampuls of 30 mL, box of 5

': R only
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SUMMARY OF SAFETY AND EFFECTIVENESS

February 9, 1999
Trade Name: SideKick Infusion Kit
Common Name: Infusion Pump Kit

Classification Name: Pump, Infusion

All questions and/or comments concerning this document should be made to:

Robert J. Bard, Esq., RA.C.
Vice President of Regulatory and Legal Affairs

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

Telephone: 949.206.2700
Fax: 949.206.2600
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Premarket Notification — 510(k)
Summary of Safety and Effectiveness
SideKick Infusion Kit

Page 2 of 4

1.0 GENERAL INFORMATION
1.1 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 kit, the

SideKick Infusion Kit.

Trade Name: SideKick 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

The SideKick 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 SideKick Kit is substantially equivalent to the I-Flow Paragon Infusion Kit
(K984146), the I-Flow Paragon Infusion System (K923875), the I-Flow
PainBuster Infusion Kit (K980558, K982946), the Sgarlato Pain Control
Infusion Pump (PCIP) (K896422), the I-Flow Homepump C-Series (K944692)
and the McKinley Outbound Disposable Syringe Infuser (K982256).

2.0 PHYSICAL SPECIFICATIONS AND DESCRIPTIONS
2.1 Description of the SideKick Infusion Kit

2.1.1

212

213

214

215

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

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

21.21 The Paragon Infusion Kit contains all the above components
except for a Paragon pump and administration set instead of the
SideKick pump and administration set.

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

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

2.2  Product Configuration

2.2.1

222
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The SideKick Infusion Kit models are available in 100 ml fill volumes with 1 or
2 ml/hr flow rates.

Each model consists of a SideKick administration set with the following
optional components/accessories: 973
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2221 SideKick pump, catheter, needle, syringe, dressing, carry case,
antiseptic skin swabs, tape, gauze and Y adapter.

2.3 Components and Materials

All fluid path components of the SideKick administration set are identical to the fluid
path components of the Paragon administration set.

2.4 Power Requirements

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

3.0 OPERATIONAL SPECIFICATIONS AND DESCRIPTIONS
3.1 Standard Operating Conditions:

Residual Volume: <5ml

Operating Temperature: 31°C skin temperature (90°F)
Test Solution: 0.9% NacCl

Operating Pressure: 9 to 1 psi pressure source

Head Height: 0"

Accuracy: +15% at 95% confidence interval

3.2 Flow Rate Performance Data: Testing occurred at standard operating conditions. All
models produced an average flow rate within the £15% accuracy claim.
3.3 Safety / Alarm Functions

3.3.1  The SideKick 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.

4.0 BIOLOGICAL SPECIFICATIONS

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

5.0 CHEMICAL AND DRUG SPECIFICATIONS
5.1  Compatibility

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

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

6.0 INTENDED USE

6.1  The SideKick Infusion Kit 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.

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

6.3  The SideKick pump is re-usable. The disposable SideKick administration set is single

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

6.5  The SideKick 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 Packaging is suitable for either radiation or ETO sterilization.
8.0 STERILIZATION INFORMATION

8.1  The method of sterilization is ETO gas.
9.0 COMPARISON TO LEGALLY MARKETED DEVICES

9.1 The SideKick Infusion Kit has similar routes of administration and components as the
following predicate devices: the Paragon Infusion Kit, the Paragon Infusion System,
PainBuster Infusion Kit, Sgarlato Pain Control Infusion Pump (PCIP), Homepump C-
Series and McKinley Outbound Syringe Infuser.

A
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