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Robert J. Bard, Esq., R.A.C.
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1.0
 GENERAL INFORMATION


1.1 Purpose of Submission


1.1.1 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.


1.1.2 Trade Name: SideKick Infusion Kit


1.1.3 Common Name: Infusion Pump Kit


1.1.4 Classification Name: Pump, Infusion


1.1.5 Classification Panel: General Hospital and Personal Use Device


1.2 Statement of Equivalence


1.2.1 The 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).


1.2.2 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 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.


2.1.2 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.


2.1.2.1 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.


2.1.3 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.


2.1.4 The SideKick administration set is a disposable device intended for single

patient use. The SideKick pump is reusable.


2.1.5 The SideKick is suitable for use as an ambulatory device and is intended for

use in the hospital, home environment or alternative care sites.


2.2 Product Configuration


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

2 ml/hr flow rates.


2.2.2 Each model consists of a SideKick administration set with the following

optional components/accessories:
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2.2.2.1 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: < 5 ml


Operating Temperature: 310C skin temperature (901F)

Test Solution: 0.9% NaCI


Operating Pressure: 9 to 1 psi pressure source


Head Height: 011


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 ±1 5% accuracy claim.


3.3 Safety I 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

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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DEPARTMENT OF HEALTH & HUMAN SERVICES
 Public Health Service


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 Regulations, 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 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 llhttp://www.fd gov/cdrh/dsmamain.html".


Sinc frely s


Timot' 
y A. Ulatowski


Dir)ec or

'i
Divis on of Dental, Infection Control,

and General Hospital Devices


Office of Device Evaluation

Center for Devices and


Radiological Health


Enclosure
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I-FLOW

CORPORATION


510(k) Number (if known):


20202 Windrow Dtive


Lake Forest, CA 92630


(800) 448-3569 (949) 206-2700


Fax (949) 206-2600


Device Name: SideKick Infusion Kit


Indications for Use:


"fý 9 (/0 XIA


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,


(Division Sign-off)

Division of Dental, Infection Control,
and General Hospital Devices

510(k) Number_1_12ý


Office of Device Evaluation (ODE)


Prescription Use OR Over-The-Counter Use

(Per 21 CFR 801.109)


(optional Format 1-2-96)
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DEPARTMENT OF HEALTH & IHUMAN SERVICES Public Hearth Service

Food and Drug Administration
                                                       Center for Devices and

                                      Radiological Health
2098 Gaither Road
Rockville, MD 20850

May 1,2003

                                                                 

                                                            

                                                                                                                                             
                                    

                                                                                                                                                
                                                                                                                                
                                                                                                                                                  
                                                                                                                                                   
                                                                                                                                           
                                                                                                                                    
                                                                                                                                          
                                                                                                                                                  
                                         

                                                                                                                                                
                                                                                                                                          
                                                                                                                                              
                                                                                                                                                 
                                                                                                                                       
                                                                                                                                         
                                                                                    

                                                                                                                                                  
                                                                                                                                         
                                                                                                                                                
            

                                                                            
                                                                                                 
                                                                             

                                                                                                                                                  
                                                                                                                                          
                                                                                                                                 

FOI - Page 10 of 256

(b)(4)

(b)(4)



                                                                                                                                              
                                                                                                                                                    
                                                                                                                                           
                                                                                                                                     
                                                                                                                                                
                                                                                                                                            
                                                                                                                                                  
                                                                                                                                                 
                                                                                                                                    
                                                                                                                                                 
                                                                                                 

Sine elyyo r

Tim hy A. Ulatowski
Director
Office of Compliance
Center for Devices and

Radiological Health
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DEPARTMENT OF HEALTH & HUMAN SERVICES
 Public Health Service


Food and Drug Administration

9200 Corporate Boulevard

Rockville MD 20850


APR 2 a 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 Regulations, 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 llhttp://www.fd gov/cdrh/dsmamain.html".


Sincikely s


Timot y A. Ulatowski

Dir-)ec or

Divis on of Dental, Infection Control,


and General Hospital Devices

office of Device Evaluation

Center for Devices and


Radiological Health


Enclosure


rýý
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I-FLOW

CORPORATION


51 0(k) Number (if known):


20202 Windrow Dnve

Lake Forest, CA 92630

(800) 448-3569 (949) 206-2700

Fax (949) 206-2600


Device Name: SideKick Infusion Kit


Indications for Use:


9 0


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)


Division of Dental, Infection Control,
and General Hospital Devices

510(k) Number_j!ýýý,;2
 Jý--


Prescription Use OR

(Per 21 CFR 801.109)


Over-The-Counter Use


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


JYJ 17,

a Reviewer(s) - Name(s)


Subject: 510(k)Number


Public Health Service

Food And Drug Administration


) e- 4-1

Memorandum


To: The Record - It is my recommendation that the subject 5 1 0(k) Notification:


EIRefused to accept.


EIRequires additional ti n (other than refuse to accept).


.SAccepted for revie


Oýis substantially equivalent to marketed devices.


ONOT substantially equivalent to marketed devices.


De Novo Classification Candidate? OYES El NO


El Other (e.g., exempt by regulation, not a device, duplicate, etc.)

Is this device subject to Postmarket Surveillance? DYES NO


Is this device subject to the Tmcking Regulation? OYES ELNO


Was clinical data necessary to support the review of this 5 1 0(k)? OYES QNO


Is this a prescription device? ýEIYEs 11 NO


Was this 5 1 0(k) reviewed by a Third Party? OYES ýQ NO


Special 510(k)? [3YES NO


.Nbbreviated 510(k)? DYES NO


This 5 1 0(k) contains:


Truthful and Accurate Statement DRequested Q Enclosed

(required for originals received 3-14-95 and after)


DA 5 1 0(k) summary OR 0A 5 1 0(k) statement


The required certification and summary for class III devices


The indication for use form (required for originals received 1-1 -96 and after)

C1 Material of Biological Origin 1:1 YES 11 NO


The submitter requests under 21 CFR 807.95 (doesn't apply for SEs):


No Confidentiality 11 Confidentiality for 90 days 11 Continued Confidentiality exceeding 90 days


Predicate Product Code with class: Additional Product Code(s) with panel (optional):


h;
ýz


keý

(Branch Chief)


-inal Revi,--x:

(Division Director)


,eVise&6/2,'/98


B nch o el (D t

ohc
V
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MEMO TO THE RECORD


510 (K) REVIEW


K990425


Date: April 22, 1999


From: Irene Naveau


COMPANY NAME: I-Flow Corporation


DEVICE NAME: SideKick Infusion Kit


Office: HFZ-480


Division: DDIGD/GHDB


"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


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 lml/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, lli-314 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 elimi       filter                 y

          with a membrane of                                

Filter house is clear acrylic.
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b.           .22 micron air eliminating filter                by

          with a clear acrylic housing and a membrane of


                               
c. Optional 0.22 micron air             filter by        with a


membrane of                              and a          
acrylic housing.


d. Luer adapters are composed of PVC,                            
e. Tubing of PVC                 
f. Tubing for flow control (PVC,                           
g. Optional glass orifice


h. Drug bag of PVC                   
i. Fill valve w                                       

2212RHT-118); Disk (                                   

Solvent bonding is                

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
 10-6


'

10-6


Dosage
 25-35 Kgy
 Residue: EtO,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 following tests 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: II


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

Raise New Issues of Safety Or

Effectiveness?


If
 YES
 = Stop NE


5.
 Same Technological Characteristics?
 X
 If
 YES
 = Go To 7


6.
 Could The New Characteristics Affect

Safety Or Effectiveness?


If
 YES
 = Go To 8


7.
 Descriptive Characteristics Precise

Enough?


X
 If

If


No =


YES

Go To 10


= 
Stop SE


8.
 New Types Of Safety Or Effectiveness

Questions?


If
 YES
 = Stop NE


9.
 Accepted Scientific Methods Exist?
 If
 NO =
 Stop NE


10.
 Performance Data Available?
 If
 NO =
 Request

Data


11.
 Data Demonstrate Equivalence?
 Final Decision:


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.


7FOI - Page 20 of 256



I-FLOW

CORPORATION


April 21, 1999

VIA FACSMILE


20202 Windrow Drive

Lake Forest. CA 92630


(800) 448-3569 (949) 206-2700


Fax (949) 206-260P


Ms. Irene Naveau

Office of Device Evaluation

Center fbr Devices and Radiological Health

Food and Drug Administration

9200 Corporate Blvd

Ro6nMle, MD 20850


Re: K990425


Dear Ms. Naveau,


This is letter is being provided in response to your requat for additional information for

premarket notification X000425 (SideXick Infusion Kit).


Kit-cortification inLaMAtion:


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

pTemarket notification is attached.


2. Certifications


(a) I-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 prmwkm

notification are either (1) legally marketed preamendment devices, (2) exempt

from premarket notification or (3) have been found to be substantially equivalent

through the premarket notification process for the use(s) for which the kit is

intended,


(b)                                                                                                                             
                                                                                                                                

                                                                                                                                
f         

3. There are no c1mgs or biologics in the SideKick Infusion Kit.


4.                                                                                                                                            
                                                                                                                                           
                                                                                                                          

1"aget), ar",
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The vendors of the kit components have certified that each component can undergo

two ETO cycles without efftcting The components.


The predicate devices, I-Flow PainBuster Infusion Kit aW I-Flow Paragon Inf4sion

Kit, use identical kit components, packaging and sterilization as the product under

review, The Sgadato Pain Control Infusion Pump (PCIP) uses similar kit

components and packaging a the product under review.


5. Appendix B and C of the premarket notification include all labeling for the SideKick

Infiision Kit,


6. Biocompatibility


All fluid path materials in the kit are identical in formulation to materials airrently

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 aff fluid path

materials are o=dy the same as in legally marketed devices and the conditions of

use are comparable.


The kit is categorized as "Prolonged" (24 hrs to 30 days) based on ISO 10993 -1 and

FDA G95-1 Guidelines.


T1w Si4eKick Infusion Kit is in conformance with ISO 10993- 1. The kit has been

tested to and passed the following tests:


a) Cytotoxicity; In-vitro cytotw4city testing (MEM elution method using 1,929

mouse fibroblast cells)


b) Sensitization: Guinea Pig on Tests Delayed Contact Sensitization

Test (maximum method for bioniaterial e=acts)


c) Irrationation: USPASO Intracutaneous Test

d) Systemic Toxicity: Acute systemic injection test

e) Hemolysis: In Vitro Rabbit Blood Determination

f) Subehronic Toxicity: Subacute toxicity test

g) Implantatiow Rabbit implantation test

h) Pyrogencity: Material mediated pyrogenicity


pmgenicity


Tho SideKick Infusion Kit is pyrogen free. The revised SideKick DFU is attached

and has been updated to state non-pyrogenic. SeWon 10.5 of the premarket

notification is attached and has been updated to state the following:


hr a Qf3
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The SideKtck Infusion Kit is labeled pyrogen free and is tested f" pyrogew using

eftbier the USP Rabbit Pyrogen Te& or LAL testing. I-Flow products have been

validated for LAL testing. Eftbff method may be used.


Libeling has been modified to provide. text for the "single use" symbol found on the

labeling.


If you have any quesUons and/or comments concerning this document please feel free to

contact me at.


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

Vice President Regulatory and Legal Affairs


I-Flow Corporation

20202 Windrow Drive

Lake Forest, CA 92630


Telephone: 949.206.2670

Fax: 949.206-2603


S' 
ely,


;ý6 i 

.


ert J. B q.,

P


V$1 0q. R-A.

President, Regulatory and Legal Affairs
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2.4.2.3                                                                  
                         
                                                              


                                                   .

                                       

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


2.4.3.1 SideKick pump (optional).


2-4.3.1.1 The reusable SkleKick pump may be packaged and

sold separately ftm the disposable kit components.


2.4.3.2 SideKick administration set.


2.4.3.3 Catheter


2.4.3.3-1                                                    ,

                                                  r,

                                  

2.4.3.3.                                                  
                                                       

2.4-3.3.3                                                   
                                                 
                                

                                  

                                    

2.4.3.4 Needle:


2.4.3.4.1 14 to 18 G, I % to 3 % in. length, stainless steel.


2.4-3.4.2                                                   

                        

2-4.3.4.3                                                
                                                
                                                 

                                  

2.4.3.5 Syringe (optional):


2-4.3.5.1                                   

2-4-3.5.2                                                      h

            

2.4.3.5.3                                                    
                                                  

                                  

2.4.3.6 Dressing (optionai):


2.4.3.6.1                                                       
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rawav vo --


2.4.3.6.2                                                                                       

                                                             

                                                       

2.4.3.7 Carry Case (optional),


2.4.3.7.1 The carry case is used to hold the SideKick pump

while delivering medication.


2-4.3-7-1.1 I-Flow part numbe                  


2.4.3.8 Anbseptic Skin Swabs (optional):


2.4.3.8.1 The antiseptic skin swabs are used to prep the skin

area of the patient prior to                the


                 .4.3.8.2                                                                                 
                                                                                

                                                                                   
                                                             

                                                             

                                                          

2.4.3.9 Tape (optional):


2.4.3.9.1 The tape may be used to the secure catheter, flow

control            or gauze.


2.4-3.9.2                                                                                         
                                                                                   
                                

                                                               

2.4.3.10 Gauze (optional):


2.4-3,10.1 The gauze may be used to secure the catheter or

flow control tubing.


2-4.3.10.2                                                                                   
                                                                                    
                                                                            

                                                            
2.4.3.11 Y Adapter (optional)


2.4.3.11.1 The Y adapter is used for an additional catheter for a

large wound or multiple wound sites.


2.4.3.11.2                                                                                     
t                                                                           
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DIRECTIONS FOR USE

Model No. SK100020


TM


SIDEKICK


0


0


0

0

40


PAIN MANAGEMENT SYSTEM

The SIdeKick Pain Management System Includes the SideKick Pain

Management Kit and SidoKick Infusion Pump. The kit is designed


to work with the Infusion pump, which may be sold separately.


KIT CONTENTS

I each - Adininistration Set (package sterPs)

1 each - 16 GA I.V. Cathiever Noodle (package sterile)

I each - 20 GA Epldlural Catheter Set (package sterile)

1 each - Madicatlon Label (non-sterfle)

I each - Carrying Case (non-stedle)


IMNDED USE

The SkW(ick Pain Management System is intended to

provide a continuous Infusion of a local anesthetic directly

into an imrsoperative site for postoperative pain

management Additional routes of administration include

subcutaneous, intramuscular and epidural.


THESIDEKICKPAINMANAGEMW

INFUSION PUMP AND ADMINISTRATION SET


DESCRIPTION

I . SIDEKICK Infusion PurnpO

2. Fluid Level Indicator

3. Reservoir Sag

4. Fill Part 0

5. PVC Tubing (approx. 127 cm)

6. 1.2 micron air-eliminating filter

7. Flow restrictor

8. LUer Lock 0

9. Flow Rate Label 4)


DO NOT USE IF PACKAGE HAS BEEN OPENED OR 13

DAMAGED OR IF WHER PROTECTOR CAP IS NOT IN

PLACE- THE SIDEKICK KIT IS STERILE AND NOW

PYROGENIC.


SEMOCKIQTIS31NGLF-;PATEWUSEONLY-


SIDEKICK INFUSM PUMP IS REUSABLE AND

NO"TERLF- DO NOT STERILIZE. REFER TO

CAFW OF THE S10MCK INFVSIQN PUMP


CONTRAINDICATIONS

Not for Movenous or intra-orterial drug delivery.

Not for blood. biood products, lipids or fat emulsions delivery.

CAUTION

I . 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 product.


0


a

0


0
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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 I 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/tray$

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-       purchased components shall be sterlilized as follows:


10.                                                                           

102                                                                                    

                 

                                                                                   
           

10.3                                                                                
                       

                                                                                   

                                                                             
                                            

                                                                              
                                                        

10.4                                                                                          
                                                                                 
                                                   

10.5                                                                                    
                                                   

                                                              

                                  

11.0 REFERENCES


11.1 Appendix E contains the following articles:


11.1,11 Armitage, E. N. Local anaesthetic techniques for prevention of postoperative

pain. Brffish Joumal of Anaesthesia, 1986: 58: 790 - 800.


11-1.2 McClure, J. H. Continuous infusion techniques for postoperative pain relief.

Anaesthesiblogy, 1993: 6: 819 - 822,


11.1.3 Dahl, J. B., et a]. Wound infiltration with local anaesthetics for postoperative

pain relief. Acta Anaesthesiblogica Scandinavica, 1994: 38: 7 - 14.


11.1.4 Wilkes, R. A., & Thomas, W. G. Bupivacaine infusion for iliac crest donor

sites- loumal of Bone and Joint Sutgery, 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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U4-L 1 -00 Wo . &V I 1 .11. . 1 -1


A PRODUCT OF I EWE PRODU1CrV0N 1 UN PWDUrr Del Up' PROOt)CTO DE CONTENTS/ INHALTI

CONTENU i COWENIDO: I


REF SK100010

I-FLOW cowoRATION, LAM FOREST, CA U.S.A PART No. 50OXXXX


SIDEKICK INFUSION KIT

100 ml Vol x I ml/hr


CONTFATS: leech-100mlV9l,1mYhrAdmlrdsu onSet

I each - 14QA I-v. ca"Mw Needle

I each - 20GA Epkkwsi Cathater Set

I each - G4k= Syringe

I each - Transiarvnt Dressing


FL_0'T_1 ISTERILg=
am DN r"T USE ONLY

OtmaK P004 LOW NSA) MMTIWT& TM MV" TO SALIE BY OR ON THF ORM OF A ftW=".


Mwwkcwred by I Herstaller van popment"we I Eurepaisole VO&Gtwv i

FWxiqLw per I FaWleada pw. -lot pearrEuMs I Rapresermft Eurapeo;

I-Fkm CoMaraton CE 

-Za'

0123 MPS Modkel Product Smvice GmbH


LaM Foreg, CA 926W U.SA. Barrogesse 20, 3%19 Braunfels, Germany

13oxxxxm


A PROD= OF I ENE PRODUKTvON /UN PRODUITMEMN PROIXXTO DIE CONTENTS/INHALT/


CONTENU I CONTENIDO; 1


(RuMpe REF SK100020

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 50OXXXX


SIDEKICK INFUSION KIT

100 ml Vol x 2 ml/hr


COWIENTS: I each - 100 mi Vol, 2 n*hr Administration Set

I each - 144A LV. Catheler Needle

I each - WGA 1144dural Catheter Set

I each - 60cc Syringe

I each - Transparent Dressing


$
 O
 ECflO
S
t
 USL S
 G
 4
 x

ISTER=ILE


"
 Y
0
 P
 N
 M
 .
F
*
 w u
W
 M
 7

CMMOI* MDMoL tAW48.%] MOMM THIS OFACE TO 3" SY OR ON Ttd OPWR OF A PHYMAN.

ý"dww_ 

k-Y I m&-Aww Y" I
 Ewapean owpvý_-e I fbirap lad* vatremv
Fabdque W I FeWicado pw:
 iiew"mum pour ro"" t stipresergarft Eurapeq:

I-Flcw Corporation
 CE MPS Medical Prodt4 Senvice GmbH
0123

Lake Fdresý CA 92630 U.S.A
 Borngasse 20, 35619 BraunfeW, Germany


13OXXXXA
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A PRODUCT OF I EINIF PRODUKTVON I UN PRODUrT OF 1UN PIRODIUCTO DE C0WMWI%/"`IAl-T1

COKMNU / CONTENIDO. 1


I-FLOW CORPORATION. LAKE FOREST, CA U.S.A. PART No. 4000X=


SIDEKICK ADMINISTRATION SET

100 ml Vol x 1 ml/hr


A& (& ISTERILEI -1 2

US PMCTW4 FOR USE. 31INIME PAT04T USA ONLY.

CAUPOW. FROGRAL LOO (U.&A) RWW" TMIS OEME TO MALS SY OR ON THE ORDER OF A PHY&KAN


ment4ceired 1)y / Hemle!Wr von I Eumpam A@Wv=nW" I EwapabdW VwV" I

Fabd" par / Fabricado por. CIE ReP6WftM P9W Mn" 1 RCKWWMrft EUMPCO'.

Wow Corporation 10123 MPS kudwal Produd Swice GmbH

Laýe Forest CA 9=10 U.S.A. BoMasse 20. 356ig Braunfels. Germany


I


A PRODUCT OF I EINE PRODUKT UION / UN PROWT DE I UN PRODUCTIO DE CONTEIMI/INKALT/


(WONT)e 

CONTENU / CONTONIDO; I


I-FLOW CORPORATION, LAKE FOREST, CA U.S.X PART NO. 400OXXX


SIDEKICK ADMINISTRATION SET

100 ml Vol x 2 ml/hr


& (& 
ISTERIL


SEE IMACC71OMS FOR UW_ SWU PATIEW = ONLY.

CAMON: FOMM LeN (LLSAI RUTRWM THIS DeVICE TO 34Z By OR ON TW ORDM OF A PHYSICAM.


Mx0actuod by I Herst6iller von Eumpam R"nizeiltathe I EuMPSISGhe vedrwurw I

Fabr** par / Fab4cado por CE R"Aserwt pour rium" / Representants Eur"ea:

I-Flow Corporation 0123 MPS Medkol Product SeMce GmbH

Lahe Forest, CA 92630 U.S.& 0"asse 20, 35619 Braunfels, Germany


13QXXXXA
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Date of S


C3 Now device

C3 Withdrawal

C3 Additional or expanded indications


C3 Licensing agreement


13 Labeling change.

C3 Indications

C3 Instructiong

C3 Performance Characteristics

13 Shelf life

13 Trade name

C3 Other (specify below)


13 Change in ownership

M Change in correspondent


0 Other reason (specify):


13 Change in design, component,

or specification:


C3 Software

C3 Color Additive

C3 Odia (specify below)


a Process chaw

C3 Wkwacturer

a Sbfdizw

C3 Paduqw


0 Report submission:

0 Annuai or periodic

C3 Post-appvvil study

0 Adverse reaction

0 Device defeat


C Response, so FDA correspondence (Specify below) 13 Amendment


E3 Request for applicant hold

C3 Request for removal of applicant hold

C3 Request for extension

C3 Request to remove or add manuftchuMS site


Section 
B1, 

R
ftm f Slibanission -.1DYA O
nly,


C3 Now device
 13 Change iw.
 0 Response to FDA letter


C3 Addition of institution
 C3 Correspondent
 [3 conditional spruval


13 Expansion/ extension of study
 13 Design
 C3 Doomed approved


C3 IRB oertification
 13 infimned consent
 C3 Deficient final report


C3 Request hearing
 C3 Manufacturer
 C3 Deficient progress r0pGIt


C3 Request waiver
 13 Manubteturing
 C3 Deficient kvndptw report


C3 Terniniation of study
 C3 Protocol - feasibility
 C3 Disapproval

'


C3 Witlidrawal of application
 13 Protocoý- other

C3


C3 Request WrtWIW
W

FDA
time to respo4g)
C3 Unanticipated adverse effect
 Sponsor
 T


C3 Request ine0m
9,


C3 Emergency use:
 C3 Report submisý
 13 IOL submissions 
91ity"',


13 Notification of
 13 c, .. ý, investigator
 C3 Change iný style


emorgoicy use
 E3 Annual progress
 13 Request forj"NX44


13 Additional inburmation
 (3 Site waiver limit reached

C3 Final


4e
C3 Other reason (specify):
 at

C3


Vý 1.0
 Fý7 I&MMY 19, 1"s


04/09/1999 1 
FDADOGINUM"NuMbdr- K990425
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FDADoýKumimr. K990425


St

OrOnal 

Delsw
0 Add 0

FDA emblahnumnw=tionnumber X]Nýý 13

2026095 a COMOM -M, A


COOqMN I Insokedon. nma 
I-Flow Corporation


DivWan nun (if appficable):
 P1 - mmdw(includs am codek

( 949 )206-2700 ext. 2670


Stmet addrese.

20202 Windrow Drive


FAX number (mcbxle am ood*

( 949 )206-2603


citT.
 Lake Forest
 steft I Promm-


I 
CA


COUMr.

U.S.A.
 UP / Po@W Code:


92630


Contact n--@: 
Robert J. Bard, Esq., R.A.C.


Contact Utia:

Vice President of Regulatory and Legal Affairs


0 Origmi

0 Add 13 Deleft


FDA establishment remmuon number

I


0 0 Convect xwdixw

i a Comm mamlikoweir a AspadmWi MWMAW


Compow / hodmtka nam.


Divisien name (if applicableY
 Pbme number (include am cod*


Som addreas:
 FAX number (include am cadi*


Citr.
 stm i PrOMM.
 Calumr.
 ZEP / Posad Codw.


conam name:


contwxtide:


" Orionzi

" Add 13 Deh. 1


FDA establishment mpaudon mutber.
0 Mamdmý a Comm mWinr

0 Conam manaficturer Olmntam/


1-62-Compaw i Insduldw nama


DW=m nam (if appficeble)r
 Ph=@ tumber (include am cod*


Strest addrear
 FAX number (include area cod*


citv.
 staft i
 Caunw.
 21P / Postal Codet


Camact name:


Camect U&
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I

FDADowinowNuotbor. K990425


Section.-C' Pftduet CUsMintion

Produa cockL 

80 FRN

C.]F.I;L Sect= 

880.5725

1


Dovice


ciam-13 cbm i XCUNJI

CLumficanou panaL General Hospital and Personal Use Device


(3 Class ill 13 Unckuifi"


Section 0'". Idarmation on110(k) Sbbminionse...


Produm coda of dwmm to wh" gubsmnal equwalwas n alaimsd*
 sumunq C4 or OMMMM


L 80 FM
 I

2 80 MEB
 3
 4


I

Sam am efflcfivý


data-)CRO(k) mimmmy auuhW


I
s

7
 C3 510(k) usumno


Inftmnon an dmoss to whwh subsumbal equwalsom is clauned.


5 1 0(k) Nvmbw
 Tnmk or propneum or model nun
 NfAm1fiWW=


I K923875
 Paragon Infusion System

t 
I-Flow Corp.


2 K980558 &

K982946


2 PainBuster Infusion Kit
 I-Flow Corp.


3 K896422
 3 Pain Control Infusion Pump (PCIP)

3 Sgarlato Laboratories, Im


4 K944692
 4 Homepump C-Series
 4 I-Flow Corp.


I K984146
 Paragon Infusion Kit
 SI-Flow Corp.


6 K982256
 Outbound Disposable Syringe Infuser
 McKinley


Section 
E, 

Pftduct Information -.09110able to M-Applications


r-Common or usual nams or classification namer


Pump, Infusion


ThWe or propnemm or mocW name
 M*dW numbw


t SideKick Infusion Kit


2
 2


3
 3


4
 4


5
 S


6
 6

-

FDA docuumot of all Phot, related cubmissions (rentdim of oulwam):


1
 2
 3
 4


7
 8
 9
 10
 12


Dau uicludW in submission: C3 Laboratmy (3 Annual bials C3 Human nials


hulicanow (fivin labw*):


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.
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. ........ . .


Company Institution name: FDA embfishmso registratim number

I-Flow Corporation 2026095


Division name (if applicable)- number (include am code)

949 ) 206-2700 ext. 2670


Strew arld FAX number (mclude am code)

20202 Windrow Drive 949 ) 2 6-2603


City: 
LakA 

Forest 
State / Province: 

CA 
I 

Country: 
U.S.A. 

ZEP / Postal Code:


I 1 92630


I Sipaturs:


Name:

I Robert J. B8Vd. Esq., R.A.C.


Title: Vice President of Regulatory and Legal Affairs


Section H SubaAwion correspondent (if different &on above)


Company / Institution name:


Division name (if applicable):


Suva AdAres


City:


Contact name:


Contact title:


Vbme number (include am code):


FAX number (include area coday


ZIP / P09W Cod&


vwý 1.0


state / Province: I Country:
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CREW).

I-FLOW

CORPORATION


Via Federal Express


20202 Windrow Drive

Lake Forest, CA 92630


(800) 448-3569 (949) 206-2700

Fax (949) 206-2600


A__z%


TO


Apri109,1999
 ;:0
 _n

X0
 U


Food and Drug Administration

Center for Devices and Radiological Health

Office of Device Evaluation

Document Mail Center HFZ - 401

9200 Corporate Blvd.

Rockville, Maryland 20850
 C)ý


Re: K990425


Reviewing Staff:

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

100 ml x 1 ml/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


I-Flow Corporation

20202 Windrow Drive

Lake Forest, CA 92630

Telephone: 949.206.2700

Fax: 949.206.2600


Sincerely,


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

Vice President Regulatory and Legal Affairs
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20202 Windrow Drive

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 807.870))


I certify that, in my capacity as the Vice President of Regulatory and Legal Affairs of I-Flow


Corporation, I 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.


LI(- oc ?

vlature


Robert J Bard, Vice President of Regulatory and Legal Affairs

Name Title


I-Flow Corporation 
W 91-9-q


Company Dated


K990425

Premarket Notification (510(k) Number)
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(b)(4)

(b)(4)

(b)(4)

(b)(4)



Screening Checklist


For all Premarket Notification 510(k) Submissions


Device Name: L-CK

7-


1
K 120ýý


Submitter (Company): 17 ENO


f
 B R


S B A


P R D


E E I


C V T


items which should be included
 I I I


(circle missing & needed information)
 A A 0

T N V IF ITEM

E A Is


I I NEEDED

---j
No
YES YES YES AND IS


1.
Cover Letter clearly identifies Submission as:
 MISSING


a)
"Special 510(k): Device Modification"


b)
"Abbreviated 
510(k)"


c)
Traditional 510(k)

GO To CIO TO # GO

IN 2ý.3 2MAS Ton


2.

IF ITEM IS


GENERAL INFORMATION: REQUIRED IN ALL 510(K) SUBMISSIONS NEEDED

Financial Certification or Disclosure Statement for 51 0(k)s with a
 NA YES NO


Cli
nical Study 807.87(i)

SPECIALS ABOREMTED TRADMNAL AND IS


NO
Y YES NO YES IN 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 see coordinator


c)
identification of legally marketed equivalent device
 NA V,

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 DEWCE CLASSES)


i)
 Class I I I Certification & Summary (FOR ALL CLASS N DEWCES)


j)
Description of device (or modification) including diagrams,

engineering drawings, photographs, service manuals


k)
Proposed Labeling:

0 package labeling (user info)

ii) statement of intended use

iii) advertisements or Promotional materials

0 MR11 compatibility-flf claimed)


1)
Comparison Information (similarities and differences) to named


legally marketed equivalent device (table preferred) should include:

i) Labeling

ii) intended use
 Y" v

iii) physical characteristics

iv) anatomical sites of use

v) performance (bench, animal, clinical) testinq
 NA p

vi) safety characteristics
 NA


m)
If kit, kit certification

3.
"SPECIALS" - ONLY FOR MODIFICATIONS TO MANUFACTURER'S OWN CLASS 11, 111 OR RESERVED CLASS I DEVICE


a)
Name& 510(k) number of legally marketed

M
(unmodified) predicate device


,b)
STATEMENT- INTENDED USE AND INDICATIONS FOR
 * If no - STOP not a special


DCRD
 Page I
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USE OF MODIFIED DEWCE AS DESCRIBED IN ITS

LABELING HA VE NOT CHANGED*
 . . .. .. .....


c) STATEMENT. FUNDAMENTAL SCIENTIFIC
 ....... . .. . ... ... ..

TECHNOLOGY OF THE MODIFIED DEWCE HAS NOT

CHANGED*


d) Design Control Activities Summary

Q Identification 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. I


-'IF ITEM


SPECIALS
 ASSREMTED TPAERTIONAL

Is


NEEDED

AND IS


YES
 NO
 ES I NO YES
 NO
 MISSING

4. ABBREVIATED 510(K): SPECIAL CONTROL&COINFORMAN
CE TO RECO
GNIZED 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


ii) A specification, for each consensus standard,

that all requirements were met, except for

inapplicable requirements or deviations noted


(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

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) Datarinformation to address issues not covered by

guidance documents, special controls, and/or

recognized standards -L


6. Additional Considerations: (may be covered by
 Ign Controls)

a) Blocompatibility data for all patient-contacting rnaterials,


OR certification of identical material/f6rmulation:

i) component & material

ii) identify patient-contacting materials

iii) biocompatibility of final sterilized vroduct


b) Sterilization and expiration dating information:

i) sterilization method

i!) SAL

iii) packaginq

iv) specify oyrogen free

v) ETO residues

vi) radiation dose


c) Software validation & verification:

i) hazard analysis

ii) level of concern

iii) develot)ment documentation

iv) certification


Items shaded under "NO" are necessary for that type of submission. Circled Items and items with checks

In the "Needed &Miss " column must be submitted before acceptance of the document.


Passed Screening Ayes No Reviewer:

Date: Concurrence by Review Branch:


DCRD
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REVISED:3/14/95


THE 510 (K) DOCUMENTATION FORMS ARE AVAILABLE ON THE LAN UNDER 510 (K)


BOILERPLATES TITLED "DOCUMENTATIONO AND MUST BE FILLED OUT WITH


EVERY FINAL DECISION (SE,"NSE, NOT A DEVICE, ETC.).


-SUBSTANTIAL EQUIVALENCEN (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


3. Same Indication Statement?
 If YES = Go To 5


4. Do Differences Alter The Effect Or


Raise New Issues of Safety Or


Effectiveness?


If YES = Stop ME


5. Same Technological Characteristics?
 If YES = Go To 7


6. Could The New Characteristics Affect


Safety Or Effectiveness?


If YES = Go To 8


7. Descriptive Characteristics Precise


Enough?

If NO Go To 10

If YES = Stop SE


a. New Types Of Safety Or Effectiveness

Questions?


1


If YES = Stop ME


9. Accepted Scientific Methods Exist?
 If NO Stop KE


10. Performance Data Available?


I


If NO Request


Data


11. Data Demonstrate Equivalence?


I


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 1KYES0 AND -NON 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 devicels


indication:


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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Intemal Administrative Form


YES NO

1.
 Did the firm request expedited review?

2.
 Did we grant expedited review?

3.
 Have you verified that the Document is labeled Class III for GMP


purposes?

4.
 If, not, has POS been notified?

5.
 Is the product a device?

6.
 Is the device exempt from 51 0(k) by regulation or policy?

7.
 Is the device subject to review by CDRH?

8.
 Are you aware that this device has been the subject of a previous NSE


decision?
 L/


9.
 If yes, 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. If, 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 90NO332,

September 19, 1991.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service


Food and Drug Administration

Center for Devices and

Radiological Health

office of Device Evaluation

Document Mail Center (HFZ-401)

9200 Corporate Blvd.


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)(1) 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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lf,ye7 040,zs


ý4

19


APM:

..... ......
 ..........
-Overshea"..


Daft of Submission: 2 / 9 / 19 9 9

FDA Document Number.


Section B2 
Rbuon-.iO*


13 Now device

E3 withdrawal

E3 Additional or expanded indications

E3 Licensing agreement


0 Change in design, componem


or Specification:

[3 Software


U Color Additive

13 Other (specify below)


C3 Location change:

13 Manufacturer

13 Sterilizer

13 PackaW

E3 Distributor


0 Labeling

13 indications

13 Inmuctiono

0 Possumance Characteristics


13 Shelf life

E3 Trade name

0 Other (specify below)


0 Change in ownership

13 Change in correspondent


0 Other reason (specify):


0 Proem chnow.

13 hdanufacturer

13 Sterilimer

13 Padcager


U Response to FDA correspondence (specify below)

13 Rapast for applicant hold

[3 Request for removal of applicant hold


13 Request for C3

CO
13 Request to roman or add manufacturing site
 M


0 Report

submissiow-0 Annual or periodic


0 Post-approval study


i 
dvam reaction


L 
ievice C7
nevioý*"?Ict


Section B37
 R"son:M*-SubmiuWn-.ID.ZiO
 i*:


13 Now device
 13 Change in:
 13 Response to FDA letter


13 Addition of institution
 13 Corresponclast
 13 Conditional approval


13 Expansion i extension of study
 13 Doa*
 13 Doomed apprund


13 IRB certification
 13 inhruowd coommut
 E3 Deficient final report


13 Request hearing
 E3 Mumfitaturor
 13 Deficient progress report


[3 Request waiver
 13 Manufacturing
 0 Deficient investigator rmofft


" Termination of on*
 0 Protocol - feasibility
 0 Disapproval


" Withdrawal of application
 C3 Protocol- other
 0 Request ommsion of


" UnanticipaW adverse effict
 C3 Sponsor
 time to respond to FDA


1
 0 Request meeting


13 Emergency um

13 Notification of


emergency use

M Additional information


13 Report

submissiow-13 C 

- iarnotigator

13 Amnial. progress


C1 Site warver limit reached


E3 Final


13 JOL subutissions only:


0 Change in IOL style


13 Request for protocol 

7ýx

13 other reason (specify):


vwý 1.0
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FDA Document NumbW.


Section'C' Ptoduct Ctmiftation


Product code- 
80 FRN


C.F.R. Section: 
880.5725


Dwice


clam-13 ciass i Class a


Clanification panel: General Hosp tal and Personal Use Device

0 Class in (3 Undmoded


Section 
W- Information on.510(k) Siabmistionu:


Product coda of dmon to which substantial apm1was is claimed.
 Summary of, or statement ommlimu


1 80 FRN
 2 80 MEB

I

3
 4
 sahty and efflwfivý


data-W5 I O(k) summmy a0whod.


5
 6 1

7
 C3 510(k) statement


infinnation on dmon to which substantial equmience is claimed.


5 10(k) Number
 Tmde or proprietary or model name
 Manufiteturer


I K923875
 1 Paragon Infusion System

I I-Flow Corp.


2 K980558 &

K982946


2
 PainBuster Infusion Kit

2
I-Flow Corp.


3 K896422
 3 Pain Control Infusion Pump (PCIP)

3 Sgarlato Laboratories, Im


4 K944692
 4 Homepump, C-Series
 4 I-Flow Corp.


I K984146
 3 Paragon Infusion Kit
 5I-Flow Corp


6 K982256
 is Outbound Disposable Syringe Infuser
 SMcKinley


Section 
IE'' 

Product Information - Applicable to AN-Applications


Common or usual name or cLassification n-me:


Pump, Infusion


Trade or proph xv or model name
 Model number


SideKick Infusion Kit


2
 2


3
 3


4
 4


FDA document of all prim related submissions of Outcome):


1
 2
 4


7 
-1


9
 10
 11
 12


Data included in submissiom- 0 lAboratory testing 13 A niinsl trials 0 Human trials


ladications (fiom 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.


Vý1.0 
Oý 

IMMY 19. 1"s
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FDA DOCIUMMt N=Ub@r


Ira.. r


Korisima

CAM OD*bw


FDA establishment repstration number

2026095


xMinut"Nour a Catiftact st".

0 Contract numduturvir 0 Remakaver / relabeler


Company I Institution name: 
I-Flow Corporation


Division nun (if applicable):
 Ph=@ number (mclude am a**

( 949 )206-2700 ext. 2670


Street address:

20202 Windrow Drive


FAX number (mclude an& oodo

( 949 )206-2603


City- 
Lake Forest


State i Province: CA

1


Country: 
U.S.A.


ZIP / Postal Code:


1 92630


Contact name: 
Robert J. Bard, Esq., R.A.C.


Coon= tide:

Vice President of Regulatory and Legal Affairs


12 Original 
. Delete
13 Add
 I 

FDA establishment mustration number

1 
13 Mamdammar C3 Comm sterilimw

0 Contract manufactuze 0 reisbeler


Company / Ingtitutim name:


Division name (if applicable):
 Phow number (include area code):


Straft address:
 FAX number (include arm codsý


City:.
 sum Province.
 Countrr.
 21P / Postal CodlK


Contaa us=.


Contact tide.


a Original

0 Add 0 Delete 1


FDA emblishrosm registration
number
 0 Mamdutmw 0 Contract stuilizer

13 Contract matudiacturer E3 Repackager / relabeler


Company / Institution name:


I

Division nun (if applicable):
 Phwe number (mclude am codi*


(
- .

Strest address:
 FAX atunber (include area code):


city-
 State Province:
 C
ountry:
 ZEP / Postal Code:


Contact


Contauttitir.


Vý 1.0


S1 
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FDA Dacum= Nmmbw.


Company Institution naxne: FDA embfidmism nontatim mmkbw.

I-Flow Corporation 2026095


Division nam (if applicable): Pban number (include am code)


( 949 ) 206-2700 ext. 2670


Sueet address: FAX number (mchide am cade)

20202 Windrow Drive 

U-S 

( 949 2 6-2603


City: 
Lake Forest 

state / Province: 
CA A. 

ZIP / Postal Code:


92630


Signaturw. A ý 
//


Name: I k_/

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


Tide: Vice President of Regulatory and Legal Affairs


Section H Submission correspondent (if different. from .-above)


Company / Instimon name.


I Division name (if appiicable): I Vame number Ondude am 
code)-


Sbver address: I FAX mimber (include area code):


I city: I state / ProvInce. I country: I ZIP / Poffud CodAr


I Conact


I C ontam tide:


Vý 1.0
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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 - 510(k)

Via Federal Express

February 9, 1999


Food and Drug Administration

Center for Devices and Radiological Health

Office of Device Evaluation
 co r"

Document Mail Center HFZ - 401

9200 Corporate Blvd.
 01


Rockville, Maryland 20850


Reviewing Staff:

In accordance with §51 0(k) of the Federal Food, Drug, and Cosmetic Act and in conformance with

Title 21 CFR §807.81, I-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 (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).

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,


R bert J. ard, Esq., R.A.C.

Vice President Regulatory and Legal Affairs


Page iFOI - Page 50 of 256



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 807.870))


I certify that, in my capacity as the Vice President of Regulatory and Legal Affairs of I-Flow


Corporation, I 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 Si`g*`nature"---


Robert J Bard, Vice President of R@gulatory and Lggal Affairs

Name
 Title


I-Flow Co!poration 011/9z/qq1

Company Dated


Premarket Notification - 510(k) Number


'_A0 
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1__1/


I-FLOW

CORPORATION


510(k) Number (if known):


20202 Windrow Drive

Lake Forest, CA 92630

(800) 448-3569 (949) 206-2700

Fax (949) 206-2600


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)


(Optional Format 1-2-96)
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1.0 GENERAL INFORMATION


1.1 Purpose of Submission


1.1.1 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.


1.1.2 Trade Name: SideKick Infusion Kit


1.1.3 Common Name: Infusion Pump Kit


1.1.4 Classification Name: Pump, Infusion


1.1.5 Classification Panel: General Hospital and Personal Use Device

1.2 Statement of Equivalence


1.2.1 The 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).


1.2.2 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 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.


2.1.2 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.


2.1.2.1 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.


2.1.3 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.


2.1.4 The SideKick administration set is a disposable device intended for single

patient use. The SideKick pump is reusable.


2.1.5 The SideKick is suitable for use as an ambulatory device and is intended for

use in the hospital, home environment or alternative care sites.


2.1.6 See Appendix A for drawings and Appendix B and C for labeling of the

SideKick Infusion Kit.
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2.2


2.3


Description of Sidel(ick Pump

2.2.1                                                                                                                         

                     

2.2.2                                                                                                                              
                                                                                                                           
            

2.2.3                                                                                                                                 
                                                                                                                     
                                                                                   

2.2.4                                                                                                                  
                               

2.2.5                                                                                                                                 
                                                                                                                           

Description of Sidel(ick Administration Set


2.3.1                                                                                                                              
                                                                                                                              
                                                          

2.3.2                                                                                                                              
                                

2.3.3                                                                                                                                 
            

2.3.4                                                                                                                                 
                                                                                                                        
                                                                                            

                                                                                                                            
                                                                                                      

     
              

            

                                                                                                                                    
                                                                                                               
                                                                                                                   
                                                                                                               
          

2.4
 Product Configuration


See Appendix A for drawings and Appendix B and C for labeling.

2.4.1 The SideKick pump:


2.4.1.1 SM 00000: 100 ml volume

2.4.2 The SideKick administration sets:


2.4.2.1 SK1 00010: 100 ml volume, 1 ml/hr flow rate

2.4.2.2 SK100020: 100 ml volume, 2 ml/hr flow rate
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2.4.2.3 SKI 00020Y: 100 ml volume, 1 ml/hr flow rate, dual orifice, dual

catheter with Yadapter

2.4.2.3.1                                                                                      

                                                                                        
                                                             

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


2.4.3.1 SideKick pump (optional).


2.4.3.1.1 The reusable SideKick pump may be packaged and

sold separately from the disposable kit components.


2.4.3.2 SideKick administration set.


2.4.3.3 Catheter:


2.4.3.3.1                                                                                    
                                                                                    ,

                                                      

2.4.3.3.2                                                                                
                                                                                  

2.4.3.3.3                                                                                    
                                                                                
                                                  

                                                         

                                                               

2.4.3.4 Needle:


2.4.3.4.1 14 to 18 G, 1 Y2 to 3 % in. length, stainless steel.


2.4.3.4.2                                                                                                                                         

2.4.3.4.3                                                                               
                                                                                
                                                                               

                                                         

2.4.3.5 Syringe (optional):


2.4.3.5.1                                                     

2.4.3.5.2                                                                                        

                    

2.4.3.5.3                                                                                       
                                                                                
                                                          

2.4.3.6 Dressing (optional):


2.4.3.6.1 The dressing is used to hold the catheter and/or flow

restrictor in place.
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2.4.3.6.2                                                                                         

                                                             

                                                      

2.4.3.7 Carry Case (optional):


2.4.3.7.1 The carry case is used to hold the SideKick pump

while delivering medication.


2.4.3.7.1.1                                                 


2.4.3.8 Antiseptic Skin Swabs (optional):


2.4.3.8.1 The antiseptic skin swabs are used to prep the skin

area of the patient prior to inserting the catheter.


2.4.3.8.2                                                                                 
                                                                                 
                                                                                   
                                                             

                                                              

                                                           

2.4.3.9 Tape (optional):


2.4.3.9.1 The tape may be used to "ft secure catheter, flow

control tubing or gauze.


2.4.3.9.2                                                                                         

                                                                                   
                                

                                                               

2.4.3.10 Gauze (optional):


2.4.3.10.1 The gauze may be used to secure the catheter or

flow control tubing.


2.4.3.10.2                                                                                
                                                                                    
                                                                            

                                                            

2.4.3.11 Y Adapter (optional)

2.4.3.11.1 The Y adapter is used for an additional catheter for a


large wound or multiple wound sites.


2.4.3.11.2                                                                                     
                                                                            
                      

                                                                            
                                                            .
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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


2.5.1.1 Luer Cap:


2.5.1.1.1                                                                                     

                                

2.5.1.2 Pinch Clamp                                             

2.5.1.3 Dressing/Tape/Gauze/Skin Preps.


2.5.1.4 Carry Case: Nylon.


2.5.2 Fluid path components


2.5.2.1 Filter (optional): Manufactured by                     e filter is air

eliminating w                                                       The membrane

                                                                             air vent material is

                                       The filter housing is clear acrylic.


2.5.2.2 Filter (optional):


2.5.2.2.1                                                                                        
                                                                                       
                                                                                   
                                                                                 
                                        

2.5.2.2.2                                                                                        
                                                                                       
                                                                                   
                                                                                    
                                              

2.5.2.3 Luer Adapters:


2.5.2.3.1                                                                              

                                 

2.5.2.4 Tubing (Make-up): PVC                           


2.5.2.5 Tubing (Flow Control): PVC,                                              .

2.5.2.6 Glass Orifice (optional)                                                  n.


2.5.2.6.1 Orifice Sleeve                                                          .

2.5.2.7 Drug Bag: PVC,                                
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2.5.2.8 Fill Valve

2.5.2.8.1 Hou                                                              

2.5.2.8.2 Disk                                                         .

2.5.2.8.3                                                                  

2.5.2.9                                                                                                          )

                                                                        

2.5.2.10 Needle                             
2.5.2.11 Syringe                                                                                    .

2.5.2.12 Y Adapter: PVC                                                   

2.5.2.13 Solvent Bonding                                                                      

2.6 Pumping Mechanism

2.6.1 The SideKick pumping mechanism is similar to the Paragon pump (K923875),


              in the            mechanism.

2.6.2                                                                                                                              

                                                                                                                           
            

2.6.3                                                                                                                                

                                                                                                                     
                                                                                   

2.6.4                                                                                                                  
                               

2.6.5                                                                                                                                 
                                                                                                                           

2.7 Power Requirements

2.7.1 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:

Operating Temperature:

Test Solution:

Operating Pressure:

Head Height:

Accuracy:


< 5 ml

310C skin temperature (900F)

0.9% NaC1

9 to 1 psi pressure source
0"


±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.

100 ml x 2 ml/hr


Average Flow Rate (ml/hr)
 2.09

% Accuracy
 96


-Std. Dev.
 0.06

N
 5


100 ml x 2 mi/hr: A                iece sample produced an average flow rate of 2.09

ml/hr. The resulting                       thin its ±1 5% 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.
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3.3
                                                                                                                              
                                                                                                                                        
                                                                                                                                            
                            

3.4
                                                                                                                                            
                                                                                                                                              
                                                                                                                                         
                                                                                          

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 If for any reason the patient needs to stop his or her infusions, each

administration set is supplied with a pinch clamp to stop the infusion.


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.


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.


4.2
 The SideKick administration set is categorized as follows:


4.2.1 Device Category: External Communicating Device.


4.2.2 Body Contact: Tissue/Bone/Dentin Communicating

4.2.3 Contact Duration: Prolonged.


6.0 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.


5.2
 Drug Stability

5.2.1 There are no drugs included in the SideKick Infusion Kit.


6.0 INTE
NDED 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.


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


7.4.1 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 I-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.
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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


                                                                                                                                                  
                                                                                                                                                   
                                                                                                          
10.1 The methods of sterilization are                                                 or ETO gas.


10.2                                                                                                                                               

                             

                                                                                                                                         
                  

10.3                                                                                                                                         
                                     

                                                                                                                                           
                                                                                                                                
                                                                          

                                                                                                                                    
                                                                                             

10.4                                                                                                                                                 
                                                                                                                                       
                                                                           

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.

Anaesthesiblogy, 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 Nyhammar, E., Hohansson, S. Chemical Stability of Meropenem in Portable

Infusion Pumps. National Corporation of Swedish Pharmacies, Central

Laboratory, Stockholm, Sweden.


11.1.7 Rawal, N., et al. Postoperative patient-controlled local anesthetic

administration at home. Anesthesia and Analgesia, 1998: 86: 86 - 89.


11.1.8 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.


11.1.9 American Hospital Formulary Service (AHFS) Drug Information (1998 ed., pp.

2659 - 2661). Bethesda, MD: American Society of Health-System

Pharmacists.


11. 1. 10 Trissel, L. A. (1994). Handbook on Injectable Drugs (8th ed., pp. 127, 128).

Bethesda, MD: American Society of Hospital Pharmacists' Special Projects

Division.


11.1.11 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.


11.1.12 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 Anaesthesidgica Scandinavica. 1990: 34:

486-491.


11.1.13 Khoury, G.F., Chen, C.N., Garland, D.E., Stein, C. Intra-articular morphine,

bupivacaine, and morphine/bupivacaine for pain control after knee

videciarthroscopy. Anesthesiology, 1992: 77: 263-266.


11.1.14 Raja, S.N., Dickstein, R.E., Johnson, C.A. Comparison of postoperative

analgesic effects of intra-articular bupivacaine and morphine following

arthroscopic knee surgery. Anesthesiology. 1992: 77: 1143-1147.


11.1.15 Shenfeld, 0., Eldar, G., Lotan, G., Avigad, I., Goldwasser, B. Intraciperative

irrigation with bupivacaine for analgesia after orchiopexy and herniorrhaphy in

children. The Joumal of Urology. 1995: 153: 185-187.


11.1.16 Tverskoy, M., Cozacov, C., Ayache, M. Bradley, E., Kissin, 1. Postoperative

Pain after Inguinal Herniorrhaphy with Different Types of Anesthesia.

Anesthesia and Analgesia. 1990: 70: 29-35.


11.1.17 Oakley, M., Smith, J., Anderson, J., Fenton-Lee, D. Randomized

Placebo-controlled Trial of Local Anaesthetic Infusion in Day-case Inguinal Hernia


Repair. British Joumal of Surgery. 1998: 85: 797-799.

11. 1. 18 Drug insert for Naropin (ropivacaine HCI).

11. 1. 19 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.


12.4.1.1                                                                                                              
                                                                                                           
                                                                                        

12.4.1.2                                                                                                             
                              

12.4.1.3                                                                                                            
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12.4.1.3.2                                                                               of

                                                                              

                     

12.4.1.4                                                                                                              

                                     

12.4.1.5                                                                                                            
                                                                                                            

                                    

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.


12.4.2.1                                                                                                 
                                                                           

12.4.2.2                                                                                                         
                                                                                                     
                                

12.4.2.3                                                                                                      
                                      

12.5 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.


12.6 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.

12.7 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 discu                   tion

               pumps have similar flow control and use the same                  

               to determine flow rate.


12.8 Specifications


12.8.1 The SideKick Infusion Kit and all its predicate devices have similar fill

volumes and flow rates, see Table 1.


12.9 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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Page 14 of 16


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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Comparison to Legally Marketed Devices 

SideKick Infusion Kit
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Appendix A

Example Components for SideKick Kit


Clinipad Alcohol Prep Pads


kh J


PIMEDICAL

SFECLAL=

09MMMMMM IFM


Aqueous Toweilettes

, oweiefte saturataid with ounfisi water and 0.9% bow alconol.


and pacKai in a nommmcailly-si fod-Ilarninallilid poucin.

ORM"M 0111111111clillillm"


--CL2388 a* x 5%*, bxIIOO c3M 000


Versalon' Nonwoven All-Purpose Sponges

ideal for aolofying oumnan prepping, wtoing needles. aeaning

3ndes and mom. Anympoilyearter bland construction.


Cost-ertective soonge. HWiV aoscricient. ortuaity iint-tree. Tray of 50.


Stanile 2s in Peel,-ý Pacitage

OVAIIIJI NO. allulliffy

KES042 2' x 2% 4-MV cs/3000


KES043 3* x 3% 4-pilly csi

KES046 3' x W, 4-ptV csi


KESW 46 x 4', 4-ply cw 1200


Pouches, ToweilisillMs, and Prep Pads

Brow range of in IM P11111r, PA incluchri antitseloacs. sidn
protlectants

and cowni riterns. unit-of-use piacaging eiinlinat" wasts and

cros -contamination. Color cooled.

OliIIIIIIII Mo.
 QUAMM

CL2389 caswe soalo toweettes
 CS/1000

OL2391 Relliew ing towetattes
 cW1000

CL2395 Antiseptic toweiettes
 cW1000

CL3941 Pavicorie looine solution. 1 oz
 cW200

CLS133 Protective creasing
 QW11000


10


steri-Orape.-M Surgical Orapes

Sten-Oratie," otaxtic drapes feature

depericatile 3M adhesive. Helps maintain

sterile field around surgKiial site and isolates

endogencus sources of contamination.

Stani blue fabric dra are


con-structea of imoermeable fabric. and provide

effective adjuncts to any drape system.

Availaole in a wide range of son and

-rvles.


QUANTFFY
RDER NO.

--Mlooo IM X 11 bX/10

:M110110 17%* x 23A" OYjlo


'OWN--"


Alcohoi Prep Pads

70% isoorm" ak&id impriognated in non-woven aopticators. .4
packagea in hermeocally a n '. foil ooucnes. 70% isooroor

aicoi I is used as a toocal antiseptiWanti-infective agent onor to

admilinistering iniections. The sterile labei proaucts are ail

processed in accordance wrM U.S.P. sterility testing procedures.


OMMM OUANIITY

(CLOI I o 2

CLO11OR RX;'M

-_LO21 0 LaMe, l I/V x 2", bxjlOO c:VIOOO


Acetone Alcohol Prep

Pads

70% isoori alcorioi comaineo

wnh 10% acetone imoreonatea

on a non-woven aopiicator.


c)acx-ageo in a nermencwly-seajea.

tcii-laminated coucn.


M" No. DEMCPwnm UAMTrrY

_'_0310 , It' x 1, "4". t:x/ 100 :a/loco


-4 E ." A T 1 0 N ' - S A 0 ý ,4 G ; L 7 E -7 N A 7 E


Tincture of Green Soap Toweleftes

A folded toweiiette saturated with green scap tinclum "Ution

and loaickagea in a hermaticafly-s"ed. foil4arninatai pot

01iiiiIER MD.

CL2396 8, X 53' cW1000


lodophor Triples 'rowelettes

Polloxcanner iodine is saturated on three folded tovnMKtft


pacx-again in a nermenciatly sawed. foil4aminated poucn. Buk case.

oý NO. ovemni OUSMIRWV

CL2590 2V x 1 *, unfolded 6' X 43A' cai


Uquid Castile Soap Pouches

A hermencady-saiiiii mi poucn filled with the highest quality

Castile soap.

OFAM in 001cpai 001111111'"

CUM 4' x 2' cst"r


7 E - A L - ý4 C A - - _- f ý - 7 1 ý '1 7 C 7
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Dress
 ing
 &
 Wound


Care-1 TO PLACE Y
OUR OR
DER C
ALL I 4,W-967-6400


lodophor PVP Scrub Swabsticks

saurmd wft oovidonis =*a 

n=: 
itseouc. a


__ýsZo 
"na 

cl
ow n ýcMý"Wp=ýOVKJOM ý,odwe cletergent

so
oacKagea in a inateo ooucn.


am= "M Guma"


vmf -


,WON


I


Lemon Glycerin Swabsticks

4, swaoswm saamw wrm a ionon flavorea grycenne anc a

319asant tasung, odariew liclumli oacxwea in a


nermeucaov-seswo. foil-4aministea poluen. ADorcionate for cenerai mouEn care.


OAM "M 011111111211111MIM IUANffff

CLI225 Teoe swao. ox/25 cw250


Blendermim Surgical Tape

ý:extunw a wateramot bamm triat orotects acainst outsice


con-.amumon. it isiecoinrim for occlusive SKin test oatcnes ana

gwic. Plastic surgicaj tam
orotective cressiings. This hvpoajmn


atlineres se=*y to body contours.

011111111111111 UNIX 01111IMMIN OU111111111"

3MI525-1 1' x 5 yo. =10 bx W11 2

3M1525-2 2' x 5 yd, cs/10 bx bV6


ir, "I.


- ---------


Duraparer" Surgical Tape

OuraDorel SurgX= taD6 is a multiouroose SIDectarrv cressing

taos for acipWatlGirts wrwe suwxjm is reouirea. 7his


nypoanef-ge= silk taloe features a strong, Curacle oacxing ana excellent

acMesion to orovias secuntv for tne most crnical tarling neecis.

The oermewle oacxjng permns moisture ouila-uo.

NAM MD. 061cliMm 'IUAN"ff

3M1538-0 '4* x 10 via. cs/10 bx oxr24

2MI1538-1 x 10 ya. =10 bx =02

';M1538-2 x 10 va. cs/10 bx OX/6

-.M1538-3 3' x 11' vo. c--.,10 bx :;X/4


Appendix A

Example Components for SideKick Kit


Clinipad lodophor PVP Scrub Swabsticks

3M Transpore Surgical Tape


Microtcam,-w Surgical Tape

Stretcnaole. nypo-allergenic twe for aressure areswigs. Made

of surqx= foam coatea wrth firm acines". Used for OM=GGIC

rwu dd=on oressiing& pow-surgicai dressings. ano reimit of

easma ana distermw nan-irnmN. Team easidy. Stratcnea.

01=111 NO. 01.111161111M

3M1528-1 1 * x 5% ya, cs/la bx OW12

3M1528-2 2' x 5% yd. cs/1 0 bx bYJ6

3M1528-3 3' x 5% yd. cs/10 bx WV4

3M1528-4 4' x 5% yd, cs/10 bx bX/3


Micropore-I Surgical Tape


This nypo-ailenzenic: oweir twe is oorous to enaole moisture to

escaDe wnnout reaucing aariesion. EasV to remove ano leaves

minimai taoe resicue.

OR= HIM
 DIIIIIIIINW11RIN
 QUANWY

3M1530-0
 ýVx 10 yd, cs/10 bx
 W24

3M153D-1
 1 * x 10 yd, cs/10 bx
 bX/12

3M1530-2
 2' x 10 yd. cs/10 bx
 bYJ6

3MI53D-3
 3' x 10 yd. cs/10 bx
 b)F/4

3MI&33-1
 1 * x 10 yd, tan. cs/10 bx
 bx/12

3M1533-2
 2* x 10 yd. tan. cs/1 0 bx
 bx/6

31VI11535-1
 1 * x 10 yd. disvienser PacK cs/1 0 bx
 bx/12

3M1535-2
 2' x 10 yu. oisoenser oack. cs/1 0 bx
 oYJ6


/fr"poren"'
 Surgical Tape

Lkjhtweignt, clear Plastic taoe. For securing pressii to aressings


oý
over movacile
toints. Hypo-ailergenic: aahestwe. ieave, n

I ue. Undionmry pertoratea for ventilation. Conforms well ana 1

tews easiry. X-ray transoarent.

ORMHO.
 QUANIM


qMLWZ-ýL_

4' x 10 vo. cs/10 bx
 W24


QhL1527-1
 1' x 10 va. cs/10 bx
 0XI12,


3MI527-2
 2' x 10 yc, =10 bx
 WIC

3MIS27-3
 3* x 10 yd. cs/10 bx
 oYJ4

3MI527S-1


3MIS27S-2


1 ' x 1 A yd. single use. cW5 bx

2' x 13 yd. single use. CV5 bx


byJ1100

b:060


TrUIPM


H E .1 A T 1 0 N L E A 0 1 N G A L T E R N A T E _ý i 7 E -4 E A L 7 H C A R E 0 1 S T R F Bru _T0 R
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40


IMEDICAL

SPECIALTIES
ýýgEommilom=


Medi-Ripl Self-Adherent Bandages

- 
otton Seff-aaherent barldagill with eiastic: suoport securerv


sticKs to rtsed. but now to skin or naic Team easay to exact

encith neeow. LgMwwqM coal and comfortMe. Individually

Nravow in 5 vard lenguts.

ON= $to. QUANTITY


a


71CO51 0 1 *, non-stente. cs/4 bx bx/24

CCO520 2'. non-stanie. cstS bx Ox/12

CCO530 3'. non-staft. cW8 bx W12


=Dw 4', non-steft, cwS bx bx11 2


OC0560 6'. non-sterfie. cW4 bx: W12


Co-Wrap"'


Setf-aaherern - iever needs omil. chos or TaDe. Patient-friencty

cotton stavs coot. comfortable and gentle. Low Cost - #uSt


Dan-rijes oer aopicabon. User6triendtV - eacn roll is easy to start and

finish with no waste.

ON= No. I= a' 0111111111111M

CC2910 1 * x 5 yds. tan. cs/4 bX brJ24

CC2920 2- x 5 y0s. tan. cs/8 bX bW1 2

CC2930 3' x 5 ydL tan. cs/8 bx: bx/12

(-'C2940 4' x 5 yds. tan. cs/8 bx bYJ12

CC2960 6' x 5 yd3. tan. cs/8 bx bxj12


KNng* Cordonnii Gauze

Ideal for SS=M OM=Mgg. Ift soulft. or for oroviding mild

'-Off=mwm am SUPPOrt hAINXIM1.11171 flawall ot movemenit


with-cut COnSVICtIon. Gentle untel for OW appikajoh. Contorms to

30101.11t contoum S" in place wgn minimal taciing. Bandage

cbnp to itso. IndividueW peawlyea.


NM ooxwnm


cam

31. oW12

4', ittsinis, PW12


ýJI3926 6'. shvie. pW12 cW48


Appendix A


Example Components for SideKick Kit


Johnson & Johnson Kling Conforming Gauze


Sof-Kfing"' 
Conforming Bandages


Sof-Kling,ý ContorimV A is a one-oty ravorvociiVestat,

olandbantla"UMC011110111 slYetchenamachimtoftW. This

low-im" oarmage is highily absomeriL uxavlouelly packliggo,

owamm NOW= Milan"

.J6992 

2' X 65'. StWWO. OW12 csM

JJM3 

3* x 75'. sterile. pW12 CS*72

JJ6994 4' x 75'. stefft P1012 ca/72

JJ6996 6' x 85'. 3tWde, PW12 cV48


NOW

ConformO Stretch Bandages

Orm-ply cattorivipotyiestar oliend crocheted bandage. Provides

sollintees. conforrimmift. low lint. high aosoroancy. Ideal for

secumg a. am IV's and 30WM or for Proveding mild


com-p 0 0 M or supporL securely to arty body ývm knin allows

for "oviernem and some soft Man swelling. S*@ in pincle wrth

minin, tailotinig. Stretched.


Non-Steritle. Bulk

oý NIX

KE2239 1 * x 4.1 yC3. b g/24

KE2242 21 X 4.1 yds, og/12 cam

KE2244 3" X 4.1 yd3. bg/12 c3196

KE2247 4- X 4.1 yus, bgt12 CW96

KE2249 6* x 4.5 yos. bgt12 C3148


Stenle in Soft Poucn

ORMNM
 2 OUAMM

KE=O
 - x 4.1 yos. oq/12 CsM

KE2231
 2* X 4.1 yas. bg/12 =096

KE2232
 3' X 4.1 yds. ogt12 CsM

KE2236
 4- X 4.1 yds, bg/12 cam

KE2238
 6- 

x 4.5 yds, bg/1 2 CW48
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Sidekick Infusion Kit Labeling
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DIRECTIONS FOR USE

Model No. SKI 00020


TM


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.


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 I.V. Catheter Needle (package sterile) PLACE.

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

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

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 "0


INFUSION PUMP AND ADMINISTRATION SET

0 rib


DESCRIPTION


1 . SIDEKICK Infusion PumpO


2. Fluid Level Indicator


3. Reservoir Bag 10


4. Fill Port 0


5. PVC Tubing (approx. 127 cm)

6. 1.2 micron air-eliminating filter 0 0


hr
7. Flow restrictor 0


8. Luer Lock


9. Flow Rate Label

rn


6
 C1
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DIRECTIONS FOR USE


FILLING (USE ASEPTIC TECHNIQUE)

1 . Close clamp on tubing. G

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


3. Attach filled syringe to the fill port and inject medication into pump. Repeat


if necessary up to 100 mls. (D

4. Remove air from the reservoir bag by aspirating with a syringe attached to


the fill port. Squeezing the sides of the reservoir bag when pulling back on

the syringe will aid in removing the air.


5. Replace the cap on the fill port.

6- Label with the appropriate pharmaceutical 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.


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.


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

of the Luer lock. (D


PLACING THE CATHETER

1 . Insert introducer needle through the skin (approximately 3-5 cm away from


wound site) then push introducer needle into the surgical wound site.


2. Remove the needle from the introducer. (ID

3. Insert the marked end of the catheter through the hub of the introducer into


the wound site (approximately 5-8 cm). QD


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


4. While holding catheter (a) tightly in place, remove introducer needle.

Assure proper catheter placement in wound site. QD

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.


5. Attach the catheter connector to the unmarked end of the catheter. Tighten


7.

8.

9-


until catheter cannot De removed.

Catheter may need to be secured with tape to maintain catheter

placement.

Attach syringe to catheter connector and prime catheter with local

anesthetic. (D


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. (D

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.
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DIRECTIONS


LOADING THE RESERVOIR BAG

INTO THE SIDEKICK INFUSION PUMP


FOR USE


I (A"TitWe Inf"ainn "m t-n in r-naa onri


IL

ý0'


71r7

'n U


0


11, P" "Y U


medication label are NON-STERILE. Not to be loaded in

sterile field.

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


pump. a

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. Q)


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. 9


4. Pull gently on the thick portion of the tubing so that it is

fully extended and seated at the bottom of the slot. (9


5. Twist the top and bottom halves of the infusion pump

together until they meet. (Z


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.


4001 M_


THE FLUID LEVEL INDICATOR

I . The window with the markings on the side of the


infusion pump is used to estimate how far the

infusion has progressed. 19


2. When the reservoir bag is filled to 100 ml, the top of

the pressure plate will be aligned with the top round

marker. (9


3. As the infusion progresses, the plate will move to the

bottom marker indicating the bag is nearly empty. 19


THE END OF THE INFUSION

The infusion is complete when a large blue dot

appears through the bottom of the infusion pump.


CAREANDCLEANING

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-YO 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


Only SIDEKICK administration sets are authorized for use

with this product. I-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


obl
understanding of possible 

incompatibQ1 

r ems.
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DIRECTIONS FOR USE 000000000000090000000000000000

0


Reservoir Bag


' 
NON301S


Dressing


Medication

F port Label
TIP ill Port


Clamp


41
Wound Site


Catheter


Flow restrictor'


Filter


The SIDEKICK Infusion Pump Specifications


Delivery Accuracy: ±15% at95% confidence interval.


Priming volume: Allow 1 ml for loss during priming.


NOTES

1 . The infusion rates for each administration set are


indicated on the administration set label on the filter.
 0

2. Actual infusion rates may vary from the specified range
 9


due to:
 0
- viscosity and/or drug concentration.
 0
- temperatures above or below the operating
 0
conditions.

0
- the positioning of the infusion pump above or below


the infusion site.
 0

3. The SIDEKICK System has been calibrated using
 0


Normal Saline as the diluent and skin contact
 41

temperature (320C, 900F) as the operating environment.
 0

When using Normal Saline and skin temperature the
 0

SIDEKICK System will flow at the specified nominal
 0

rate. The use of other diluents or operating
 0

temperatures other than the above will affect the
 0

nominal flow rate.


9


DELIVERY TIME INFORMATION FOR SIDEKICK

100 ml Vol x 2 ml/hr pump


NOMINAL FLOW RATE (ml/hr)
 2


NOMINAL VOLUME (ml)
 100


MAXIMUM VOLUME (ml)
 110


RETAINED VOLUME (m 1)
 !ý5


APPROXIMATE DELIVERY TIME
 FILL VOLUME (ml)


12 hours
 25


18 hours
 38


24 hours
 1 day
 50


48 hours
 2 days
 100

0


CAUTION

Federal (U.S.A.) law restricts this device to sale by or on the order of a healthcare professional.
 0

Prompt removal of the catheter is advised after infusion is complete to reduce risk of infection.
 0


0

A PRODUCT OF


0


For Customer Service
 6
 0

00 ý)


Call: 1.800.448.3569

@


I-FLOW CORPORATION 0


949.206.2700 European Representative:
CE
 CA 92630 0
LAKE FOREST
MPS Medical Product Service GmgH

www
i-flowcorp
com 0123 B
 20
35619 B
 f
l
 G


,

0
U
 S
A
.
 .
 orngasse
,
 raun
e
s,
 ermany
 .
 .
 .

0


130XXXXA

1/99
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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

SideKick Infusion Kit


Box Labels
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Appendix B

SideKick Infusion Kit


Kit Pouch Labels


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

CONTENU / CONTENIDO:


(06 REF SK100010

I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 50OXXXX


SIDEKICK INFUSION KIT

100 ml Vol x 1 ml/hr


CONTENTS: I each - 100 ml Vol, 1 ml/hr Administration Set

I each - 16GA I.V. Catheter Needle

1 each - 20GA Epidural Catheter Set

1 each - 60cc; Syringe

1 each - Transparent Dressing


A FE-6-T-1 ISTERILE=

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: Repr&sentant pour I'Europe / Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH


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

Borngasse 20, 35619 Braunfels, Germany

13OXXXXA


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


CONTENU/CONTENIDO:

(06 

REFSK100020


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 50OXXXX


SIDEKICK INFUSION KIT

100 ml Vol x 2 ml/hr


CONTENTS: I each - 100 ml Vol, 2 ml/hr Administration Set

I each - 16GA LV. Catheter Needle

1 each - 20GA Epidural Catheter Set

I each - 60cc Syringe

1 each - Transparent Dressing


A! FLUT ISTERILE1 I

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: Reprbsentant pour I'Europe I Representante Europeo:


I-Flow Corporation CE

0123 MPS Medical Product Service GmbH


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

130XXXXA
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Appendix B

SideKick Infusion Kit


Inner Pouch Labels


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


(16 = 
0


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


CONTENTS / INHALT /

CONTENU / CONTENIDO: 1


PART No. 400OXXX


SIDEKICK ADMINISTRATION SET


100 ml Vol x 1 ml/hr


I STERILE
A! C bý

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 / Europais&e Vertretung /

Fabrique par / Fabricado por: CE Repr6sentant 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 PRODUKTVON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS/ INHALT/


Q6FLOCY. 
CONTENU / CONTENIDO:


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 400OXXX


SIDEKICK ADMINISTRATION SET


100 ml Vol x 2 ml/hr


A 1';6N 
ISTERILEI
k -ICY


SEE DIRECTIONS FOR USE.

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


Manufactured by / Hersteller von European Representative / Europaische Vertretung /

Fabrique par / Fabricado por: CE Repr&sentant pour I'Europe i Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


130XXXXA
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Appendix B

SideKick Infusion Kit


Flow Rate Labels


Skin Contact - NS,


0. 5 mhr'


Skin Contact - NS


mi


hr


Skin Contact - NS


2 

mi


hr


--------------------------------------------------------------------------------------------Skin Contact - NS


4 

mi


hr


--------------------------------------------------------------------------------------------


Skin Contact - NS,


mi


10 hr
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Kit Component Labeling
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Appendix C

Catheter Label


B. Braun Perifix


Pr
 X
 PERIFIV
 PRODUCrCODEJ

Z
Ui


ý
I
 Epidural Catheter Seit K20-cj
333530


LLI

Ui
 Contents of unavened. uncamageo
DISPOSABLE - Destrov after single

U.j
 pamace are:
 use. Do not clean or


resterilize-C1-

X
 STERILE
 Store at controlled room temperature.


CONTENTS:

one - matted 20 Mk x.3M In. i 100 cmi


LU
 Rodicioacue PoWmide faiduraj

CAUgeter with Closed rip ano lbree


Z
 Laktat Sidevorts

Assist Guide
One - Catheter rhre2ain
 B I 13RAUN
g


U.

One - Sam Cad Luer Lac* Catheter


Comector
 L Braun Medical

lnr-SdWehem. PA 18018


Uj
 CAUTION: Federat (U.SAJ Law restricts
 ,.k
Ajqwtpýed and Mftged in U q

Uj
 this devim to saie &f or an the order of a
Components made In U.S.A. and Oettnanv

5.
 1
P-1111011 .. . AM3M


ON


96-M

All-


POP


ý1
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Appendix C

Catheter Directions for Use


B. Braun Perifix


PERIFIXO Epidurat

Catheter Oirections
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Appendix C

Needle Label


B-D Angiocath
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Appendix C

Syringe Label


B-D Luer Lock
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Dressing Label
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000000000000000000000000000000 DIRECTIONS FOR USE

0

0


TM


PARAGON CONTROL Copy


PAIN MANAGEMENT SYSTEM FEB 0 2 1999

The Paragon Pain Management System includes the Paragon Pain "UST E3E IN RED


Management Kit and Paragon 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

Sterile Pouch:
 DAMAGED OR IF EITHER PROTECTOR CAP IS NOT IN


1 each - Administration Set
 PLACE. THE PARAGON KIT IS STERILE AND NOW

1 each - 16 GA I.V. Catheter Needle
 PYROGENIC.

1 each - 20 GA Epidural Catheter Set
 PARAGON KIT IS SINGLE PATIENT USE ONLY.

1 each - Medication Label
 DO NOT RESTERILIZE.


Non-Sterile Carrying Case

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.


INTENDED USE
 Not for blood, blood products, lipids or fat emulsions delivery.

The Paragon Pain Management System is intended to
 CAUTION

provide a continuous infusion of a local anesthetic directly
 1 . Medications used with this system should be administered

into an intraoperative site for postoperative pain
 in accordance with instructions provided from the drug
management. Additional routes of administration include
 manufacturer.

subcutaneous and intramuscular.
 2. This product contains natural rubber latex which may


cause allergic reactions. Individuals with known natural

rubber latex sensitivities should not use this product.


THE PARAGON PAIN MANAGEMENT

INFUSION PUMP AND ADMINISTRATION SET


DESCRIPTION ý19) GJ

1. PARAGON Infusion PumpO

2. Fluid Level Indicator@


3. Reservoir Bag OD


4. Fill Port W 0

5. PVC Tubing (approx. 127 cm) 0 71


0
6. 1.2 micron air-eliminating filter W

7. Flow restrictor 0 2V

8. Luer Lock @ 0

9. Flow Rate Label


0


TM
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DIRECTIONS FOR USE 0000090000000*000oooooooooooooo

0

0


0


FILLING (USE ASEPTIC TECHNIQUE)

1 . Close clamp on tubing. G

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

3. Attach filled syringe to the fill port and inject medication into pump. Repeat


if necessary up to 100 mis. Q

4. Remove air from the reservoir bag by aspirating with a syringe attached to


the fill port. Squeezing the sides of the reservoir bag when pulling back on

the syringe will aid in removing the air.


5. Replace the cap on the fill port.

6. 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.


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

of the Luer lock. (D


PLACING THE CATHETER

1 . Insert introducer needle through the skin (approximately 3-5 cm away from


wound site) then push introducer needle into the surgical wound site. (9

2. Remove the needle from the introducer. QD

3. Insert the marked end of the catheter through the hub of the introducer into


the wound site (approximately 5-8 cm). QD

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


4. While holding catheter (a) tightly in place, remove introducer needle.

Assure proper catheter placement in wound site. Q i


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.


5. Attach the catheter connector to the unmarked end of the catheter. Tighten

until catheter cannot be removed. Q

Catheter may need to be secured with tape to maintain catheter

placement.


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

anesthetic. (D


WARNING: If catheter tip location cannot be verified before priming,

dmw back on the syringe to check for blood retum. Blood return may

indicate the catheter is in a vein or artery which is unsafe.


7. Attach the catheter connector to the administration set. (D
 7
8. Secure catheter by coiling close to insertion site and apply dressing.
 i

9. Secure flow restrictor to skin. (See illustration on back page.) The flow


restrictor must not be in contact with cold therapy pads.
 10
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DIRECTIONS FOR USE


LOADING THE RESERVOIR BAG

INTO THE PARAGON INFUSION PUMP


ý01


,-'s

77rls'5ý5ýý,,

WH -ý M39


0


0

Q


---------- 0


---------0


D 
0


0 11 EU


CONTROL Copy

FEB 0 2 1999

MUST 13E IN RED


CAUTION: Infusion pump and carrying case are NOW

STERILE. Not to be loaded in sterile field.

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


pump. a

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. Q)


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. iq

4. Pull gently on the thick portion of the tubing so that it is


fully extended and seated at the bottom of the slot. 0

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 wom 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. 0


2. When the reservoir bag is filled to 100 ml, the top of

the pressure plate will be aligned with the top round

marker. 9


3. As the infusion progresses, the plate will move to the

bottom marker indicating the bag is nearly empty. 19


THE END OF THE INFUSION

The infusion is complete when at least three (out of the


sbo small blue dots appear through the bottom of the

infusion pump. (9


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-YO 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 FOR USE

The PARAGON Infusion Pump Specifications


Delivery Accuracy: ±10% at 95% confidence interval.


Reservoir Bag


Dressing


1111100 
.11911,W 

71


Wound Site


Catheter


Flow restrictor


NOENHW


Medication

Fill Port Label


Clamp -1


Priming volume: Allow 1 ml 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


due to:

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

Nonnal aline as the diluent and skin contact

temperature (3rc, 900F) as the operating environment.

When using Normal Saline and skin temperature the

PARAGON System will flow at the specified nominal

rate. The use of other diluents or operating

temperatures other than the above will affect the

nominal flow rate.


Filter


DELIVERY TIME INFORMATION FOR PARAGON

100 mi Vol x 2 ml/hr pump


NOMINAL FLOW RATE (ml/hr)
 2


NOMINAL VOLUME (ml)
 100


MAXIMUM VOLUME (ml)
 110


RETAINED VOLUME (ml)
 :ý5

'


APPROXIMATE DELIVERY TIME
 FIL7
 VOLUME (m 1)

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.


A PRODUCT OF


For Customer Service

Call: 1.800.448.3569


949.206.2700

www.i-flowcorp.com


European Representative:

CEMPS Medical Product Service GmgH

0 12 3 Bomgasse 20, 35619 Braunfels, Germany


Q t6 FE= IU02J ff

I-FLOW CORPORATION

LAKE FOREST, CA 92630


U.S.A.


1302275A

1/99
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Paragon Infusion Kit Box Labels
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Paragon Infusion Kit Box Labels
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Paragon Infusion Kit Box Labels
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Predicate Labeling


Paragon Infusion Kit Pouch Labels


A PRODUCT OF / EINE PRODUK-F VON / UN PRODUIT DE I LIN PRODUCTO DE CONTENTS / I NHALT /

CONTENU/CONTENIDO:


(06 
REFPG100010


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 50OXXXX


PARAGON INFUSION KIT

100 ml Vol x 1 ml/hr


CONTENTS: I each - 100 ml Vol, 1 ml/hr Administration Set

1 each - 16GA I.V. Catheter Needle

1 each - 20GA Epidural Catheter Set

I each - 60cc Syringe

I each - Transparent Dressing


A! FE-6-T-1 ISTERILE-T---l

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 I


Fabrique par/ Fabricado por: Reprdsentant pour ['Europe / Representante Europeo:


I-Flow Corporation CE MPS Medical Product Service GmbH


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

Borngasse 20, 35619 Braunfels, Germany

130XXXXA


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


(06FLýKy 

CONTENU / CONTENIDO:


0 REF PG100020


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 50OXXXX


PARAGON INFUSION KIT

100 ml Vol x 2 ml/hr


CONTENTS: 1 each - 100 mi Vol, 2 ml/hr Administration Set

I each - 1 SGA I.V. Catheter Needle

1 each - 20GA Epidural Catheter Set

1 each - 60cc Syringe

I each - Transparent Dressing


A, FE 6-T ISTERILE1

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 I European Representative / Europaische Vertretung /

Fabrique par/ Fabricado por: Repr6sentant pour I'Europe / Representante Europeo:


I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 

0123 
Borngasse 20, 35619 Braunfels, Germany


130XXXXA
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Predicate Labeling


Paragon Infusion Kit Set Labels


A PRODUCT OF/ EINE PRODUKTVON / LIN PRODUIT DE / UN PRODUCTO DE CONTENTS/ INHALT/


(06 = 
8 

CONTENU / CONTENIDO: 1


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 400OXXX


PARAGON ADMINISTRATION SET


100 ml Vol x 1 mi/hr


A (.;U) I STERILE


SEE DIRECTIONS FOR USE.

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


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

Fabrique par/ Fabricado por: CE Repr6sentant 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


13OXXXXA


A PRODUCT OF/ElNE PRODUKTVON / LIN PRODUIT DE I LIN PRODUCTO DE CONTENTS/ INHALT/


(WILCM 
CONTE NU / CONTENI DO:


Vy I


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 400OXXX


PARAGON ADMINISTRATION SET


100 ml Vol x 2 mi/hr


Qý ISTERILEI
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


Manufactured by / Hersteller von European Representative / Europaische Vertretung /

Fabrique par/ Fabricado por: CE Repr6sentant pour I'Europe I Representante Europeo:


I-Flow Corporation 0123 MPS Medical Product Service GmbH


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


130XXXXA
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Directions for Use
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Appendix D

Paragon Predicate Labeling


Poucri Set Label


A PROOLICT OF / EINE PRODLIKT VON / LIN PRODUIT DE I

UN PRODUCTO DE I LIN PROOOTTO


ýJ±ýL,


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


CONTENTS / INHALT/CONTENU

CONTENIDO / CONTIENE:


REF 5000937


Paragon Administration Set

1 ml/hr (NS, 320C)


ISTERIL


SEE DIRECTIONS FOR USE

CAUTIOU FEDERAL LAW (U S.A) RESTRICTS THIS OEVICE TO SALE Eý OR ON THE ORDER OF A HEALTHCARE PROFESSIONAL


E--==szn Represarna".. .' Eurooatscctae Manufact-ma by i Heniteoer Yon;

Representant pour [Europe i Represenmnte Europeo atinque par i Fabncaoo por , Proooto oa:

Rappresentante Europeo: CE -Row Corporation

MPS Medical Product Service GmbH 0123 -ake Forest. CA 92630 U.S.A,

Borngasse 20. 35619 Braunfels. Germany


13018708
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Appendix D

Paragon Predicate Labeling


Box Set Label
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Appendix D

Paragon Predicate Labeling


Flow Rate Label


no CANOW - NS


ml


hr


ý6 ý
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DIRECTIONS FOR USE

Modell Numbers


P060020, P065005, P100020, P110005, P125015,


PainBuster TM P1 25050. P27001 0, P270020, P270050(Y), P2701 00


INTENDED USE


The PainBuster is intended to provide continuous infusion of a local anesthetic directly into the

intraoperative site for general surgery for postoperative pain management.


CONTRAINDICATIONS


This system is not designed for intravenous, intra-arterial or epidural drug delivery.

Not for blood, blood products. lipids or fat emulsions.


WARNINGS


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

" Do not overfill the pump.

" Medications administered with this system should be used in accordance with instructions provided


from the drug manufacturer.


DIRECTIONS FOR USE


Use Aseptic Technique


ONNECTS TO CATHETER


AL


PM


Filling the Ellastorneric Pump


I . Close clamp on tubing.

2. Remove protective cap from filling port.

3. Attach filled syringe to the fill port and inject fluid


into pump. Repeat if necessary. Do not over fill

pump (refer to table for applicable fill volumes).

Replace fill port cap.


4. 70 prime the tubing, open the clamp on the tubing

and allow fluid to fill the tubing. Close clamp until

ready for use.


Placing the Catheter


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.

2. 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 placement in

wound site.


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

removed.


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

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.

T 2 Attach each catheter connector to the Y Adapter.


3 7ape catheter(s) securely in place.

9 1-11pply appropriate dressing to catheter site(s).
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Starting the PainBuster System

Open the clamp to begin delivering medication.

Secure flow restrictor to skin and apply desired dressing.

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


Delivery Time Information for the PainBuster

F060020
JP065005
P100020
P1100051PI25015
P125050
P270010
P270020
P270050
P270100


Nomnai Flow Rate (rriVhr)
 2.0
 0.5
 2.0
 0.5
 1,5
 5.0
 1.0
 2.0
 5-0
 10.0

Norninal 

Delivery� 
time ýdays)
 1.3
 5.4
 2.1
 9-2
 3.5
 1 0
 11.3
 5.6
 23
 -1.1


Nornnal Volurne (mi)
 60
 65
 100
 110
 125
 125
 270
 270
 270
 270

k0laxiffurn Volume (M)
 65
 65
 125
 110
 125
 125
 335
 335
 M6
 335

Retained Volume (M)
 -3
 -3
 -4
 -4
 -4
 -4
 <--9

Approximate Delivery Time
 Volume (M)


Hours
 Days

6
 80

12
 0.5
 38
 35
 75
 160

18
 42
 100
 200

24
 1
 52
 65
 125
 250

30
 60
 t


48
 2
 35
 100
 250

60
 125

72
 45
 110
 175
915__


-4

_120 

-

-65
 155
_'_
 250


-6
f57

20--7
195
 325


8
 215

110
 230


10

-245-265

-285


Delivery accuracy is ±1 5% (at a 95% confidence interval) of the

labeled infusion period when delivering normal saline at 880 F (310C).


NOTES:

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


small wound sites while flow rates from 5 ml/hr to 10 ml/hr are for larger wounds.

Actual infusion times may vary due to:


-viscosity and/or drug concentration.

-fill volumes.


-positioning the PainBuster pump above (increase) or below (decrease) the catheter site.

-temperature: the PainBuster flow restricter (located distal to the filter) should be close to, or in direct contact with, the

skin (31OC1880F). Temperature will affect solution viscosity, resulting in shorter or longer delivery time. If the PainBuster

is used with the flow restrictor at room temperature (20OC168*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

Federal (U.S.A.) law restricts this device to sale by or on the order of a nealthcare orofessional

For Customer Service European Representative:

Call: 1.800.448.3569 CE MPS Medical Product Service GmbH


(949) 206.2700 0123 Borngasse 20, 35619 Braunfels, Germany


APRODUCTOF


QL61Er==ýU1-J3W

I-FLOW CORPORATION

LAKE FOREST, CA 92630


U.S.A.


/ _/ 1302080B

8/98
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Appendix D


PainBuster Kit Inner Pouch Labels


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


(06 
CONTENU I CONTENIDO: 1


REF P270050

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


PainBuster 
TIN 

INFUSION KIT

270 ml Vol x 5 ml/hr


CONTENTS: 1 each - 270 mi Vol, 5 mi/hr Pump


PACKAGE IS NOT STERILE.

I each - 16GA LV. Catheter Needle


INDIVIIDUAL COMPONENTS
 I each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED.
 I each - 60cc Syringe


I each - Transparent Dressing


A IrSFN
 FL-0-ff

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 i Hersteller von i
 European Representative / Europaische Vertretung I

Fabrique par / Fabricado por:
 ReprLisentant pour I'Europe / Representante Europeo:
CE
I-Flow Corporation
 MPS Medical Product Service GmbH
0123

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


, 302078A


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


CONTENU / CONTENIDO: 1

6 = 13
co 
RMWCO REFP2701 00


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

PainBusterTm 

INFUSION KIT

270 ml Vol x 10 ml/hr


CONTENTS: I each - 270 ml Vol, 10 ml/hr Pump


PACKAGE IS NOT STERILE, I each - 16GA LV. Catheter Needle


INDIVIDUAL COMPONENTS I each - 20GA Epidurai Catheter Set

ARE STERILE PACKAGED. I each - 60cc Syringe


I each - Transpairant Dressing


A! t s-'ý FE-0-T-1
k115/ 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.


Manufactured by / Hersteller von European Representative i Europaische Vertretung /

Fabrique par J Fabricado por: Representant pour I'Europe / Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 

0123 
Borngasse 20, 35619 Braunfels, Germany


13=79A


/0
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Appendix D

PainBuster Kit Inner Pouch Labels


A PRODUCT OF I EINE PRODUKTVON I UN PRODUITDE/ LIN PRODUCTO DE CONTENTS / INHALT /

CONTENU / CONTENIDO: 1


(06 REF P270010


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


PainBuster 
TIN 
INFUSION KIT


270 ml Vol x I ml/hr

CONTENTS: I each - 270 ml Vol, I mUhr Pump


PACKAGE IS NOT STERILE. 
1 each - I GGA I.V. Catheter Needle


INDIVIDUAL COMPONENTS 1 each - 20GA Epidurai Catheter Set

ARE STERILE PACKAGED, 1 each - 60cc Syringe


I each - Transparent Dressing


A FL-b-T-1

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 I Hersteller von i European Representative Y Europaische Venretung I

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


I-Flow Corporation CE MPS Medical Product Service GmbH


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

Bomgasse 20, 35619 Braunfels, Germany

1302076A


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

CONTENU I CONTENIDO: 1


(06 
REFP270020


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


PainBuster 
TM 

INFUSION KIT

270 ml Vol x 2 ml/hr


CONTENTS: I each - 270 ml Vol, 2 mUhr Pump


PACKAGE IS NOT STERILE. I each - 16GA I.V. Catheter Needle


INDIVIDUAL COMPONENTS 1 each - 20GA Epidurai Catheter Set

ARE STERILE PACKAGED. 1 each - 60cc Syringe


I each - Transparent Dressing


A FL-67T

SEE DIRECTIONS FOR USE

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


Manufactured by / Hersteller von European Representative / Europaische Vertretung i

Fabrique par / Fabricado por: Representant pour I'Europe i Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 

0123 
Bomgasse 20. 35619 Braunfels, Germany


13=77A


)I,7ý r
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Appendix D

PainBuster Kit Inner Pouch Labels


A PRODUCT OF / EINE PRODUKTVON / LIN PRODUIT DE i UN PRODUCTO DE CONTENTS / INHALT /


(06ýyy 

CONTENU / CONTENIDO: 1


REF P125015

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


PainBuster 
TIN 
INFUSION KIT


125 ml Vol x 1.5 ml/hr

CONTENTS: 1 each - 125 mi Vol, 1.5 mUhr Pump


I each - I 6GA LV. Catheter Needle

PACKAGE IS NOT STERILE.


I each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED.
 1 each - 60cc Syringe


1 each - Transparent Dressing


A
 K-0-T-1

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 i Hersteller von I
 European Representative / Europaische Vertretung /


Fabrique par I Fabricado par.
 Representant pour I'Europe i Representante Europeo:
CE
I-Flow Corporation
 MPS Medical Product Service GmbH

0123


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

1302074A


A PRODUCT OF / EINE PRODUKTVON / LIN PRODUIT DE / UN PRODUCTO DE CONTENTS / INHALT /


CONTENU / CONTENIDO: 1


co REF P125050

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


PainBuster 
TM 

INFUSION KIT

125 ml Vol x 5 ml/hr


CONTENTS: I each - 125 mi Vol, 5 mi/hr Pump


PACKAGE IS NOT STERILE. 
I each - 16GA LV. Catheter Needle


INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED. I each - 60cc Syringe


I each - Transparent Dressing


ziý ILOTI

SEE DIRECTIONS FOR USE

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


Manufactured by / Hersteiler von European Representative i Europaische Vertretung /

Fabrique par / Fabricado par: Representant pour i'Europe I Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 

0123 
Bomgasse 20, 35619 Braunfels. Germany


1302075A
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Appendix D

PainBuster Kit Inner Pouch Labels


A PRODUCT OF/ EINE PRODUKTVON / UN PRODUIT DE/ UN PRODUCTO DE CONTENTS / I NHALT I

CONTENU / CONTENIDO: 1


(06 REF P100020
000

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


PainBustern"' 
INFUSION KIT


100 ml Vol x 2 ml/hr

CONTENTS: leach-100miVoi,2mUhrPump


PACKAGE IS NOT STERILE. 
1 each - I SGA I.V. Catheter Needle


INDIVIDUAL COMPONENTS 1 each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED. 1 each - 60cc Syringe


I each - Transparent Dressing


A FL-b-fý

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 i European Representative / Europaische Vertretung /

Fabrique par / Fabricado por. Representant pour I'Europe Y Representante Europeo:

I-Row Corporation CE MPS Medical Product Service GmbH

Lake Forest, CA 92630 U.S.A. 

0123 
Borngasse 20, 35619 Braunfels, Germany


1302072A


A PRODUCT OF I EINE PRODUKTVON / LIN PRODUIT DE I UN PRODUCTO DE CONTENTS I I NHALT /

CONTENU / CONTENIDO: 1


(06 
REFP1 10005


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

PainBusterTm 

INFUSION KIT

110 ml Vol x 0.5 ml/hr


CONTENTS: I each - 110 mi Vol, 0.5 mUhr Pump


PACKAGE IS NOT STERILE
 I each - I SGA LV. Catheter Needle
.

INDIVIDUAL COMPONENTS
 I each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED.
 I each - 60cc Syringe


I each - Transparent Dressing


A
 ILOTI

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 I'Europe i Representante Europeo:
CE
I-Flow Corporation
 MPS Medical Product Service GmbH
0123

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


1302073A


N 
4 1___\r_,)
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Appendix D

PainBuster Kit Inner Pouch Labels


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

CONTENU / CONTENIDO: 1


0 6 F LLO AVYI,')a REF P060020


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


PainBuster 
IV 
INFUSION KIT


60 ml Vol x 2 ml/hr

CONTENTS: 1 each - 60 mi Vol, 2 mUhr Pump


PACKAGE IS NOT STERILE. 
I each - 16GA LV. Catheter Needle


INDrWIDUAL COMPONENTS I each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED. 1 each - 60cc Syringe


1 each - Transparent Dressing


A FL-q--Tý

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 I Europaische Vertretung I

Fabrique par / Fabncado por: Repr6sentant pour I'Europe i Representante Europeo:

I-Flow Corporation CE MPS Medical Product Service GmbH


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

Bomgasse 20, 35619 Braunfels, Germany

1302070A


A PRODUCT OF/ EINE PRODUKT VON /UN PRODUITDE/ UN PRODUCTO DE CONTENTS / I NHALT I


(06 
CONTENU / CONTENIDO: 1


REF P065005


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 5001101


PainBuster 
TIN 
INFUSION KIT


65 ml Vol x 0.5 ml/hr

CONTENTS: 1 each - 65 mi Vol, 0.5 ml/hr Pump


PACKAGE IS NOT STERILE. I each - 16GA I.V. Catheter Needle


INDIVIDUAL COMPONENTS I each - 20GA Epidural Catheter Set

ARE STERILE PACKAGED. 1 each - 60cc Syringe


1 each - Transparent Dressing


A! 2
 FL-o f

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 t Hersteller von J
 European Representative Y Europaische Vertretung /

Fabrique par / Fabricado por:
 Reprdsentant pour I'Europe / Representante Europeo:
CE
I-Flow Corporation
 MPS Medical Product Service GmbH
0123

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


1302071A
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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 Labels
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Appendix D

PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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PainBuster Kit Box Labels
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Appendix D

PainBuster Pump Pouch Labels


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


C16 = 
0


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


CONTENTS / INHALT /

CONTENU / CONTENIDO: 1


PARTNo. 4000688


PainBuster 
TM 

PUMP

270 ml Vol x 5 ml/hr


k&
y I STERILE
A /lb"I

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 i European Representative i Europaische Vertretung I

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


]-Flow Corporation 0123 MPS Medical Product Service GmbH


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


1302088A


A PRODUCT OF/ EINE PRODUKTVON I UN PRODUIT DE I UN PRODUCTO DE CONTENTS/ INHALT/


(ý6 = 
QD 

CONTENU / CONTENIDO: 1


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


PainBuster 
TM 

PUMP

270 ml Vol x 10 ml/hr


k,
y ISTERILE1
At 110ý

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 i Hersteller von European Representative/ Europaische Vertretung /

Fabrique par/ Fabricado Por: CE Reprdsentant pour I'Europe I Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


1302089A
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Appendix D

PainBuster Pump Pouch Labels


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


( ____T
86FLaoý00

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


CONTENTS / I NHALT I


CONTENU I CONTENIDO: 1


PART No. 4000686


PainBusterTmPUMP

270 ml Vol x 1 ml/hr


ISTERILEI
A /q6'N - i ýw

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 i Hersteller von i European Representative / Europaische Vertretung J

Fabrique par i Fabricado por: CE Repr6sentant pour i'Europe i Representante Europeo:


I-Flow Corporation 0123 MPS Medical Product Service GmbH


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


1302086A


A PRODUCT OF/ EINE PRODUKTVON / UN PRODUIT DE I UN PRODUCTO DE CONTENTS/ INHALTI


ý0 
6 

ID 

CONTENU / CONTENIDO: 1


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART NO. 4000687


PainBuster"m 
PUMP


270 ml Vol x 2 ml/hr


A ,.V ISTERILEI 1 2

/'eN


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 i European Representative i Europaische Vertretung /

Fdbrique par/ Fabricado por: CE Repr6sentant pour fEurope i Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


1302087A
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Appendix D

PainBuster Pump Pouch Labels


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


(0 _6F_L D-OWW
I

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


CONTENTS I INHALT /


CONTENU / CONTENIDO: 1


PART No. 4000684


PainBusterTmPUMP


125 ml Vol x 1.5 ml/hr


A ,ýV 
ISTERIL
/'6N 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


Manufactured by / Hersteller von European Representative I Europaische Vertretung i

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


I-Flow Corporation 0123 MPS Medical Product Service GmbH


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


1302084A


A PRODUCT OF/ EINE PRODUKTVON / LIN PRODUIT DE I UN PRODUCTO DE CONTENTS/ INHALT/


(06 = 
0 

CONTENU / CONTENIDO: 1


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 4000685


PainBuster 
TM 

PUMP

125 ml Vol x 5 ml/hr


A (1160D ISTERILE1 7 ý

SEE DIRECTIONS FOR USE.

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


Manufactured by I Hersteller von European Representative i Europaische Vertretung /

Fabrique par / Fabricado por: CE Repr6sentant pour I'Europe i Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


1302085A
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PainBuster Pump Pouch Labels


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


CWILýVY ).

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


CONTENTS / INHALT /


CONTENU / CONTENIDO: 1


PART No. 4000682


PainBuster 
TIM 

PUMP

100 ml Vol x 2 ml/hr


A
 ýV ISTERILEI


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 i Hersteller von European Representative J Europaische Vertretung i

Fabrilque par/ Fabricado por: CE ReprOsentant pour I'Europe i Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH


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


1302082A


A PRODUCT OF/ EINE PRODUKTVON / UN PRODUIT DIE / UN PRODUCTO DE CONTENTS I INHALTI


(ý6 
CONTENU / CONTENIDO: 1


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PARTNo. 4000683


PainBuster""'PUMP

110 ml Vol x 0.5 ml/hr


ISTERILE1
A /16-%

SEE DIRECTIONS FOR USE.

CALMON: 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 I Fabricado por: CE Repirdsentant pour J'Europe / Representante Europeo:

I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


13MOM
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PainBuster Pump Pouch Labels


A PRODUCT OF I EINE PRODUKTVON I UN PRODUIT DE I UN PRODUCTO DE CONTENTS/ INHALTI

CONTENU / CONTENIDO: I


cob 
QD


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


PainBusterTmPUMP

60 ml Vol x 2 ml/hr


A (TORV I STERILE I ý 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.


Manufactured by I Hersteller von I European Representative I Europaische Vertretung i

Fabrique par i Fabricado por-. CE Repr6sentant pour I'Europe i Representante Europeo:


I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


1302080A


A PRODUCT OF/ EINE PRODUKTVON / UN PRODUIT DE / UN PRODUCTO DE CONTENTS/ INHALT/


ý16 = 
CONTENU / CONTENIDO: 1


I-FLOW CORPORATION, LAKE FOREST, CA U.S.A. PART No. 4000681


PainBuster"APUMP

65 ml Vol x 0.5 ml/hr


A /16-N

1,'V ISTERILE1


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 I European Representative I Europaische Vertretung Y

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

I-Flow Corporation 0123 MPS Medical Product Service GmbH

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


1302081A


I rv
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----------42*


4X R.03


0.43


0.43


.43


0.875


03


0.43


0.875


03


0.43


0.875


Appendix D

PainBuster Pump Flow Rate Labels


42*


4X R.03


0.875


42*


7zl- 4X R.03


- AO*


0.875


03


0.875
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Sgarlato Pain Control Infusion Pump Predicate Labeling


The following contains example labeling from the Sgarlato Pain Control Infusion Pump:


0 Directions for Use


Kit Tray Label


Special Instructions


Abbrev. Pain Control Infusion Pump Instructions


Pain Control Infusion Pump Patient Instructions


Pain Control Infusion Pump Medical Necessity

" Background and Significance of Pain Control Infusion Pump - 

"PCIP"


" Brochure, "A Significant Improvement in Portable Infusion"


" More background information on Pain Control Infusion Pump


B. Braun Medical Engineering Memo
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DESCWPnON


INDICATIONS

i he system is indicated for die raw ot pain in patients

-allowing surgery, by the contenuouls; administration Of

-necication into the wound sit& it is convenient for use

,y ambulatory patients.


CONTRAINDICATIONS

Not intenaed for intravenous lintusion.


WARNINGS

DISPOSABLE - Oestroy attar sing* use. Do not Will

or restainlize.

Do not overfill device.

Follow drug manufacturees inabuctiona; for to


mea-,cation being used.


CAIMON

FedeM (U.S-k) Law resitricts this device to SaW by or

Dri the oraer of a physician.


OIRECTIONS FOR USE:

Jsa Aseptic Technique.


RLUNG RESERVOIR PUMP

1 . CIO" or" clam;i of modicellicin ItAting.

2. Remove protective cover from female kjor iocic


ram port and discard.

Attach 60 fird syringe without ne"o to filling port

at tre top of #a Pump, Reservoir (retair to figure

1.). Fill reservoir with Lip to 100 lint of medication.


.4 Once filling is compista. remove syringe.

Secure-ly attach blue rephicamenit cap to filling pon to


maintain a stenis filling port.


PRIMING SYSTEM (reftir to figure 3a.)

Attach clear connector to m8diCatill)h catheter by

pushing catheter into connector as deeply as

possible. Twist connector as tightly as possible.

use MAXIM= NANO FOWA to screw connector

mmoonents together to am" that the catheter

will not bull Out. It is allrAM JIMPOSSIWO to ConStriCt

ýne catneter now by misiamurn

Hold System reservoir and fAW in UP411ght position.

Loosen prommal luer connector (green) to allow

trappoo air to e)dL

Open oniotf clamp (solution Will automatically

begin to flow into hoing and cathater). Mghten

prizomaj luer connector when fluid flow without

air rescries connector.)


4 Hold the fiker vertically and Up Nor lightly to remove

air bubbleti.


M&WItactim for


SGULAM U80RATORIES, INC.

237 ALMENDRA AVE.


LOS GATOS, CA 95030

Phone 1-800-421-5303


Keep priming until all air halt been purged from

tubiful filter am r 'k I I I r.

Allow jo minuin belom placing catheter in patient

to sea medication drops flow to the Ono of the

medication cadisw. it flow is not seen, attempt

primiN with 60 mi pf"o filled with 10 ml of

,ra of w4dicatiorL Ctamip off tut" with pinch

clamp. Disconnocit pnmmal War connector and

attach list@ c=119011101111 to Synng*. AMPOM air

bubbles and then Ooms "r-lic distally untill

dM8 of medication am seen at dh" and of

medication caduw. if flow is not Sam discard

unit and repass abow am" with row Pain Conlitil

Initiation Funp UrvL If flow is SM16 resnam


pm3m-met conrw= &M reles" pinch tubing clarnip.


PLACING CATHETER (rotor to figurs 2.)

NOTE: Prime system completely prior to placing

catheter.


MErHOO A., FROM INSIDE THE WOUNO

1. PtM introaucer needs from Me surgicm wound


site suticultaneoussy and puncture through Won at

a desired location away from the sunpM wound

site.


2. 7hread open and of ca1hOW through the ba of the

caIhater introducer nowle at the puncture site

isd the , N n' 

is man in the surg" wound site.

3. Place the *M of the calliew m an aWropriato


locittion (not in a va") withil the stsigical vAxfnd

SitL


4. Tape catheler to it* sidn to prilwatrit the catheter

from putting out of the wound site. It is most

effective to We in a linear parod mamer to am

catheter (rotor to " 3.)


5. Reireve introducer 0 ft I a from wound site leavingi

catheter in place and dispose of nesole in


aooor-dance with Institutional protocoll.


METHOD 8: IINSMON TMUGH SKIN

i . Puncture introducer no@" through the skin at a


desirea location external to the surgical wouno

site: pusn the intl ucer neectle, succutaneously

into M surgical wound site.


2. The catheter is left free. unattached from the

Push catheter vft M hub Ono of the


noodle and allow cathIllpir to ext at the needle Up

into the surgical wound ste.


3. Remove tntroduoor noeft and tape catheter as

deserlibed in Method A stePS 4 and 5 above.


4. Allach cathellor to dew cannector par Pirtning

S-A-lem Procedure Stop 1.


The Pain Control Infusion Pump is

a complete. lightwek^ disposable

device which uses a constant


inter-nal pressure to Infuse medication

for control of pain. The system is

designed to dedver medication


con-tinuously into the surgical wound

site over the infusion period.


figure 1.


60 ml Syringe


Female Luer

FHUng Port


Pain Control

Reservoir pump


figure 2.

Surgical Wound


Catheter Intiloducer

Needle


4 

1


Sk

Medication


Remove Catheter Catheter


Introducer Needle


44ýMedication

Catheter


1-408-399-4638

Fax 1-408-354-4922


P-214" REV. 1/97


figure 3b. Tape figure 3a.


On-otf Clamp

Filter Male Luer


Medication Connector

Catheter


Pain Control Reservoir PUMP


n C-2


Pain Control System
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E0

*d

0


z


0


CID


C


Pain- 
Controf System


for continuous delivery of medication for

control of pain


RATE: Approximately 2.0 ml/hr


PRODUCT CODE.


PC2000-40

Coritents of unooenw. undamaw vackage are:

STERILE * NONPYROGENIC


DISPOSABLE - Destroy after single use.

Do not clean or restenfize.

Store at controlled room temperature.


CAVIVIII: Federal (U.S.A.) Law restricts

t his device to Sale by or on the order of

.1 nhv,%j'-'1


ONE SYSTEM CONTAINNG:


100 in# Medication Reservoir Pump

34 Inch Medication Tubing

5 micron Medication Filter and Flow


Regulator

39-1/2 Incti Medication Catheter


18 GA. x 2-1/2 In. Catheter introducer


Needle

60 ml Syringe

Catheter Tape

Replacement Cap


Carrying Harness


REFER TO OPERATING INSTRUCTIONS

PRWR TO USE


J S PATENTS 4 997 420 AND 5.078 879 AND OTHER

-A TENTS PENDING


kk-ovywýq


I-SURUTO U80RATORIES, INC.

237 Almencra Avenue

Los Gatos. CA 95030

Phone 1-800-421-5303


1-408-399-4638

Fax 1-408-354-4922

11 , 'W"I" I P-1, F-1 I -


RE c I Infusion Pump 
LOT NO.: 914420 

PRODUCT CODE:


Pain Control System PEEL TO OPEN pC2000-40J

FOI - Page 141 of 256



S ecial Instructions: Please Review


MedicalTubing


7ighten Gently

(wil.1 crack with too much force)


Securely 1-ighten

(as tight as possible)


/ S/
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ABBREV. PAIN CONTROL INFUSION PUMP INSTRUCTIQNS


Additional information is provided inside the sterile kit.


IMPORTANT: Use aseptic technique.

RECOMMENDED: Administer prophylactic antibiotic.


FILLING RESERVOIR PUMP:


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

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

luer).

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


4. Remove and discard protective cap on top of reservoir filling port.

5. Attach 60 mi syringe without needle to reservoir filling port and

load up to 100 ml of medication.

6. Remove syringe and attach blue replacement cap to filling port.

7. Prime reservoir and tubing by briefly opening clamp to let air

bubbles out.

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

clamp.


PLACEMENT OF CATHETERI


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 vessel.

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

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

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

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 between body and

connector for comfort.

7. Attach carrying harness to reservoir. Patients can wear or carry

device however they prefer.
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PAIN CONTRQL INFUSIQN PUMP PATTENT INSTRUCTIONS


The PCIP Pain Control System is a portable infusion pump designed

to deliver medication directly to the surgical site for management of

pain.


How the System Works


PCIP administers local pain medication directly to the pain site via a


tiny tube which is placed inside the wound by the physician during

sureery. 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 should remain completely intact for the duration of the

period. Do not remove the blue cap or disconnect the device in any

way.


If Coml2lications Arise


If you experience any problems With Tbe PCIP
I unit such as leakage,

the device becoming disconnected, the tube pulling out of the wound


site, or if you experience discomfort or excessive pain, call your

physician immediately. He/she may prescribe supplemental

medication if necessary.


There is a white clamp on the thicker tubing to restrict the fluid flow

if necessary. This should be done oniv upon the direction of your

doctor. As a general rule, you do not have to do anything with the

unit because it is fullv self contained and automatic.
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PAIN CONT'ROL 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 

decreas' 
g


the risk of developing deep venous thrombosis. Patient satisfaction

is also increased with control of postoperative pain.


Systematic drugs such as narcotics can provide analgesia but

often have side effects such as respiratory depression, excessive

sedation nausea and vomiting. Regional anesthesia with local

anesthetic reduces the need for systematic medications but requires

a pain injection and repeated dosing.


Local infiltration of a surgical incision with a local anesthetic

has been shown to provide adequate anesthesia. Techniques used

include bathing the incision with local anesthetic prior to closure

(provides limited duration of pain relief), repeated injections into

wound (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.


/ 3ýv
FOI - Page 145 of 256



Backdround and Significance of Pain Control Infusion Pump - 
_PCJP1


Post-operative Pain management is an important concern for anesthesiologists and


surgeons. Adequate pain control has been shown to reduce morbidity by improving MObUfty and


decreasing the risk of developing deep venous thrombosis. Patient satisfaction is also increased


with control 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. Regional anesthesia wkh


local anesthetic reduces the need for systemic medications but requires a painful injection and


repeated dosing.


Local infiltration of a surgical incision with a local anesthetic has been shown to provide


adequate anesthesia. Techniques used incAude bathing the incision with local anesthetic prior to


closure (provides limited duration of pain relief), repeated injections into the wound (painful,


increased risk of wound infection and time-consuming) and placement of an epidural catheter into


the wound to allow repeated boluses of local anesthetic. This last technique still requires


additional time from the care giver to provide the additional doses.


The PCIP medication infusion pump is a cost effective ambulatory, disposable, spring


activated pump designed to continuously deliver a local anesthetic (Supivacaine 0.25%). It has


been developed to produce analgesia for the control of excruciating post-operative pain.


PCIP is assembled aseptically in a Clean Room (Class 100). It consists of simple


assembly of components already used in medical devices. A spring is mounted on a. syringe


plunger and capped by an outer shelf. Medical grade PVC tubing is connected to the syringe. A


micro-glass cannula. is placed in the end of the PVC tubing exiting the connector. A catheter is


connected to the end of the PVC tubing. A "Y" connector may be added to add a catheter for


more than one delivery site.


When medication is injected into the injection port, 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 md-dication 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 result in reduced or no


drug delivery to the patient.


Clinical experience demonstrates that excruciating post-operative pain decreases over


time in most patients. This observation is further demonstrated by the patient's diminishing need


for narcotic analgesia to control pain. Continuous infusion of local anesthetic should provide


analgesia and reduce the need for systemic medications with little risk to the patient.


I-ff
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Take Aim

at the Site of Pain

Now you can provide your patients with

safe, reliable, and accurate continuous

infusion via Sgadato Lab's SurgiPeACE pump

system. SP is suitable for delivery of local

anesthetic directly to the pain site. There are many

OOTenTiOi applications for coin management.


-he'Slýsvstem is a c--mcieTeAghTweiarT

::isccsocie cevicewnich crovicles =S=T


,nternai pressure viac unioue precision

compression spring cna c flow resISTCr 7C crcvide a

consistenT infusion flow rCTe througnOUT Tlýe enTire


course of therapy. 7he flow rate is seiecTed by The

physician and connOT t-,e c-.cncec CV Me cc-iem

thus ensuring safety and efficacy. -1 he medication

reservoir is construc-,ea of a high cucjitv duratle

and stacle clostic which is suitable for cmouictorv

use. 7his simple anaprccticai SYSTem ýs on

exceilenT low Cost CCTIon fcrmonv cf,vcur

coin 7reatmenT neeas.


08,160.1 
4


Saariato Laboratories. Inc.


237 Almendra Avenue

-os Gatos. CA 95030


(800) 421-5303

(408) 399-4638


=AX (408)354-4922
-CTeM = ý,-ý78.679 ý'--tenT = - :;7 ý120
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Safe and Accurate

" Consistent and reliable flow rate throUghOUT therapy via a precision


compression spring.

" Tamper resistant design and uniaue flow reSThctor prevent excess


drug delivery and rate manipulation,


Sterile 
"closed' system design with integrOTed tubing reduces risk of


contamination.

Disposable-after single use.


-vow


j I RA A% M I I W WTO . - WLA % A I des or I.V. pot nekl&l.
On -d es

Ughtweigýt and:compact design encourages patient compliance.


RexiDle


Currently there are three flow rates available.

Model zi
 Row Rate
 Max Volume
 Infusion Time

SP500
 0.5 mt/hr
 100 MI
 8 days

SP 1000
 1 ml/hr
 100 Mi
 4 days

SP2000
 2 mi/hr
 100 M1
 2 days


Reliable and Durable

-P Outer markings on barrel show exactly how much fluid is in the

reservoir at any point in time.


" Durable hard plastic pumo design minimizes possibility of pump being

damaged or crushed, esoecially for long Term use.


" All polypropylene housing provides for greater drug stability and

+ I + -"ry-ý e r",,r"


information is availabie.

20


'Cost Effective
 0

* -3W CZ;ST
 -40

* ?educes or elimýr CTes ccTenTicilv exoensive clinician
 --50


inTervenTion time.

* Low cost alternative TO OTher more costly forrTwof


-60


pain treatment.

ý70


--80

Indications and Usage: For patienTs requiring slow continuous
 ý90

administration of medication. It is convenient for ambulation use

for inpatieqýutpatients or home care..
 N
 A&
Nik ap
.


thfuslon of Medications
id
N
 t d
 d f
 r
tib
 i
t
 i
di
C
 .
.
o
 or
ap
ca
 ns:
 es
gne
on
ra
n
 -Zý--77


Kit Options: Carrying harness, catheter, needle, catheter

connectior, 

"Y" addoter fcr multiple catheters,


Sgarlato Laboratories. Inc.


'437 Airnencrc,ý-Ivenue

r-0,10
0S GoTcs.


8 0 0)
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SGARLATO LABORATORIES, INC.

237 ALMENDRA AVENUE. LOS GATOS. CA 95030 - 4081399-4638 - 8001421-5303 - FAX 40W54-4922


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 eliminates the need for potent systemic analgesics.

Since surgery is often used to correct problems, recovery is often

painful and difficult. 'Me 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

epidurai 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 & 2ml/hr. The 0.5mi flow rate has

proven very effective for most small joint surgical procedures. Ile

reservoir can contain up to 100 ml of medication. For larger or

multiple wound sites, an additional "Y" adapter catheter can be

inserted which will double the dosage. T"he 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 includes 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. Pri-vate insurance's have been reimbursing at approximately

85% of the billed amount. Surgery centers and hospitals have also

been billing for the device.


We are providing the physician with these units at 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 oniv. It is very critical that the

Collowing prescription forms are compieted before using this product

on the patient. It is very important that we receive a prescription

torm before surgery in order to obtain a pre-authorization from the

insurance companv. 

ýý 
k,
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iSURRON M1EM1C.=LJJTO. irile jFRCMt Bill RatsejOATE:


ENGINEERING DISTRIBUTION:


SUajEC-.: ADD Sy s I anc xL/hr


"4e are currently In the development stage cf two new 1100 Systems (L and P_

al/hr clesigns). Testing was perforu*d to determine the flow-v-ate


accur-acy. The results, listed below, snow that tho two designs ar-9

acceptabLe (flow-vates were well within our p"posad toLerances).


Penceduret
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a. BRAUN KEDZCAL TOt File FRON: Bill Rex8erjDATEs_Z."&.M


DI XBUTICHz Chris Carr; John GrImn


MEXQ 119URJECT: Sgarlato Puinp - Flow Rate Teaving
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Fýrcceduret
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Homepump C-Serles Predicate Labeling


The following contents are example labeling from the Homepump C-Series 65ml Volume, 0.5 ml/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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HoMEPUMP.
00MOSAIM ELASTIOMM pfusm Si


DIRECTIONS FOR USE

1ý
C-SERIES MODELS: C060020, C085005, C100020


C125050, C270010, C270020, C27010(


I he Homeourri Disposable Elastomeng, Infus on System is assignea for use by ambulatory patients.


""he Homepump is indicated for continuous delivery of medications througn intravenous. intra-arterial. submitansous or epidurall routes.


he Homepump is not intended for the delivery of blood. blooo products or TPN.

i he Homepump tubing is made of DEHP plasticized PVC.


EpIdural Administration: Epidurall infusion of analgesics is limited to use of indwelling cathaters specifically designed for spidurall delivery.

7o prevent infusion of drugs not indicated for epidural use, do not use IV set with additive ports. It Is strongly recommended that devices

used for administration of medication via apidural routes be clearly differentiated from all other infusion devices.


Warning: Epidural administration of drugs other than those indicated for epidurall use could result in serious injury to the patienti

It is the responsibility of the pharmacist to assure. that the medication is prepared and admiftatered In accordance with the drug

manufacturer's package insem It is the responsibility of the healthcare provider to assure the patient is educated on the proper use of this

product.

Refer to Center for Disease Con" Guideline for Prevention of Intravenous Therapy-related Infections for specific recornmendatiorIts


regarding the usage of IV administration sets.


" Do not use while showering, bathing, or swimming. PUPW


" Do not microwave or submerge in water. oarm END --MUCIff

" Do not reuse.

Use aseptic technique.

1 . Remove filled Homepump from protective plastic bag and verify that the clamp on the


,ubing is closed. Raw UANTOý

2. Remove distal end cap from tubing. Open clamp. Fluid will fill the tubing set. When


ail air has been expelled from the tubing set. close clamp.


3. Attach the Homepump tubing to the appropriate access site. as instructed by your

healthcare provider.


4. Begin infusion by opening the clamp.

5. When the elastomeric membrane is no longer extended, infusion is complete:


disconnect and dispose of the Hornepurnp as instructed by your healthcare provider.


Effects of Environmental Factors (such an storage time, temperature, solution viscosity,


becoressure, and/or fill volume) an Infusion Delivery nmes

The information below will assist the healthcare provider in understanding these factors:

1 . C-Senes Homepump delivery should be started immediately after filling. Storage of a filled Homepump unit for more than 8 hours prior


to starting infusion may result in a 10% longer delivery time.

2. 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: if refrigerated, allow 4 hours for C060020, C065005. C100020. C125050; allow 12 hours for C270010, C270020. C2701W.

It frozen allow 8 hours for C060020. C065005, C100020. C12MSO: allow 24 hours for C27W10. C270020, C2701W.


Noi Delivery time can increase significantly as a result of extended storage time.

3. -he C-Senes Homepump System is designed for the infusion tubing to be worn undo the clothing, while the Homepump reservoir can


oe worn in the manner most comfortable to the patient. The Homepumo flow restriciter (located distall to the filter) should be close to

or in direct contact with the skin (310CISSOF).

Temperature will affect solution viscosity, resulting in shorter or longer


delivery time. If the Homepump is used with the flow restricter at room Delivery Time Information


temperature (20*C68*F), delivery time will increase by 25%. for C-Senes Homepumps


4. Homenumn deliverv times are based on normal saline Adc on of

any drug or use of another diluent may change viscosity and result in

longer or shorter delivery time, use of 05W will result in a 10% Johger

delivery time.


5. When administering through a central intravenous. arterial, or epidural

catheter. follow the instructions provided by the catheter manufacturer.

7he length, diameter, and position (pressure at catheter tip) may affect

Jelivery time.


6. A Homepump filled with more Typ"FluvrCurmliors


*,han the nominal volume will

,nfuse at a lower than nominal

'low rate.

A Homeriump filled with less than
 7

!he nominal volume will infuse at

a higher than nominal flow rate.


APROOLICTOF


CO-16 091.14491ty


Timp-I-FLOW CORPORATION

LAKEFOREST. CA 928W


USA


Caeoggs,
 J Caegess I CIO~ 0 Class"
 C871419
 1 C2708ft C870109 I


.owov4 P1.121Y 114M
 cs 1 3
 1 1


ýCkmakft Valuate Itso
 .6 1 -.0 1s
 s;;
 art I

2


kanawiNams .0sames itti .9
 .6 t ý25 'is
 am
 1;.. 1.
.


Mein~ VOLA1100 ittm 3 1 1
 0
 6


APPOMMIL 09LIVERV TIMES ýOLý 4.0


7

's
 as

its
 29111

.30
 a"


is


I'm

3.9


1.6


1.6 f
 J


J.S. Pat. NOS. 0324.011: 5.o80,652: 5.105.96= ano Foreign Pat. Pena.
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(47/a-)


HomiEpump.

DISPOSABUE ELAST0111ERIC INRJSJON SYSTEM


FOR SINGLE USE ONLY

Fluid pathway and arm under

undisturbed protactive caps are

sterile and nonpyrog*nic.

Do not remove from package until

ready for use.

Do not use d previously opened or

damaged.

See Directions for Use in the

dispenser cox.

Storage: 10*-40*C.

10-90% reiative numidity.


INFUSIONSGERATZUR

EINKALIGEN VERWENDUNG


Aut Steriffilit und Pyrogenh iholt

gopirift

Nicht verwenden, wenn

Schutzkappen abgefallen odor

goiacken sind odor wenn Packung

beschAdIgt ist

Sitte Gebraucnsanweesung in der

SammeloacKung beacriten.

Lagerung: 10'-40*C.

10-90% Luffeucritigiteit.


DIFFUSEUR PORTABLE A USAGE

UNIQUE


St*riio, apyrog6ne.

V6riflor fint6gntiii du protecteur

individual avant usage.

So r6f6ror au mods d'emploi d2ns

I-emballage de orotection.

Conserver a 101-40*C,

10-90% humiditLL.


8011ABA, DE INFUSION PARA UN

SOLO USO


Estiril, apirdgena.

No utilizer si of envase unitario no

ests integro.

Consulter el modo de empleo en la

cala disponsadora.

Conserver a 1 0*-40*C.

10-90% humecad.


STERILE j EO 1


A PRODUCT OF


06 
1


I-FLOW CORPORATION

LAIKE FOREST, CA 92630


USA


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

device to sale by or on order of a physician.


U.S. Pat. Nos. 0324.911: 5,080,652:

5.105,983: and Foreign Pat. Pend.


Anamoled in Mexico 111112, Rev. 8


TITLE. C-Series pouch insen


DRWG

NO: 111112 REV: E3


SHT PRINTED

3 OF 4 AT 100
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DIRECTIONS FOR FILLING - Use Aseptic Technique.

1. Remove the cap *om fle 11 pwt and retaiin for IaW use.

2. The HOMEPUMP can be filed with a synnge or other filing device. Remove all air from the


Wig dom and atlech it samroly to the 11 port.

3. Close the cWM and N ft HOMEPUMP vwth no more than the recommenoed ma)amum fill


volume. 0

4. Remove filing device fMM the fig port.

5. Socw* 

- -' 
Me cap in to fig Port.


6. Label with the III: m P 
' ' 

Ollarmecoubcall and pabonit irdbrmstion.


7. Put HOMEPUMP Into pi awchwe plastic bag for snipping and handling.


ANLEITUNG Z= FOLLEN - Aut asOptischo ArbeftWw" WJMrL

1. Die Sdwjt*oW vom FWport entlen, an und zur Solis legen.

2. Die HOMEPUMP kann mit einer Spdtze door einer wxWm Frjhvmd*mg geftW wisiden. Die


goseme Luft aus der Fillwaffichtung andemen. FOlvorrichlung sicher mill darn FOUpw

vabbida.


3. Die Klernrrw schfiesson und die HOMEPUMP mft hochstens cem emolfohlenen mawmalen

FOlvoillumen Mlen.


4. Die FOlvomchlung vom F0loW entfemen.

5. Die SchuWcame wieder sufsatmn. Ca


6. Mit don enilsorechenden pharmazouftMen und Patientenniloffnatimen bezoichnen.

7. FOr don Vomw4. Transport und kurzhistge Lagwung vorgesenene HOMEPUMP In den


verpadw.


INSTRUCTIONS FOUR LE PEMPLAUGE - Utfflsor uno techniqlim aseptique.

1. PAMw Is bouchan pmtKtar du site do remphosage at le MOM do c*t6.

2. La HOMEPUMP ow 6tre mmolie avoc une senrigue ou un outm apps i do remplissage.


I:=,' tout I'air do rapparaii de rempassage et racoorder le de fagon sfire ou site do

. al. plissage.


3. Femw le clamp et rempfir la HOMEPUMP san3 odmsser ie volume ce remoftwge

UM.


4. Retror Vapparail de Iempitswe ou site do remoussage.

5. Racwrdw le bouchon protecteur sur ie, sft do remptisisage.

6. Efiquem avoc les renseignements phamucoutiques at inl1offnauons Pour le pauent 313pmones.

7. MeWe Is HOMEPUMP dans ie sac proitacteur on plastique vour f exvedirtlon et la manutention.


INSTRUCCIONES PARA LLENAR - Use una t*cnka asiptica.

1. Remuevs Is lads del odficio suoenor y miAiligals.

2. 8 HOMEPUMP so oueft Now con una jennga u otm sissoma oe denado. E&nine low al airs


del 
i I, as danado V coneclelo finnemelft al ordbo suvew.


3. Chms is pff= y ftne al HOMEPUMP sin solinwasar el nwimm voitina recomentledo.

4. Rwmwn al sistems de knodo del orfto supenor.

5. Vuelva a conecter Is tape an of onficio superior as"urandoia firmemm".

6. Mk" al HOMEPUMP con ia comitspontwo intirmacion farmacoulliz y del pacieffle.

7. Poinga al HOMEPUMP en ta boisa do plAsdw p n to mora om envio V manopo.


TITLE. C-Series pouch insert


DRWG

NO: 111112 REV: 3


PRINTED
SHT 4 OF 4 4T i 0o 010
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PRODUCT OF I EINE PROOUKT VON I LIN PROOUIT OE I LIN PROOLICTO OE


ý(o


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


CONTENTS / INHALT I


GONTENU/CONTENIDO: 1


REF C065005

PART NO. 5001013


Homepump 
ECLIPSE" 

C-Series .

65 ml Volume, 0.5 ml/hr


A! ISTERILEI EOJ

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


SEE DIRECTIONS FOR USE.


Manufacturea by i Hersteflef von i ELvocean Reomeenmove i Europamene venretung /


FabrMw 1)ar i Fabricauo vor: Represwurit Pour I'Europe i Reoresentante Europeo:


I-Flow Comaration CE MPS Medical Product Service GmbH


Lake Forest. CA 92630 U S.A 0123 Borrigasse 20. 35619 Braunfels. Germany

130175aB
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service


Food and Drug Administration

9200 Corporate Boulevard


SEP 3 0 1998 
Rockville MD 20850


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 Recrulations, 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 Registe . Please note:

this response to your premarket notification submission does

not affect any obligation you might have under sections 531
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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 Assistance

at its toll-free number (800) 638-2041 or (301) 443-6597 or at

its internet address

llhttp://www.fda.gov/cdrh/dsma/dsmamain.html".


Timothy A. Ulatowski

Director

Division of Dental, Infection Control,

and General Hospital Devices


office of Device Evaluation

Center for Devices and

Radiological Health


Enclosure
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jud;Lcatjons For age


5jo(k)


Device Name:. Outbound Disposable Infuse:r


UA:[-CatiOns FOr Usl: The outbound infuser is indicated .-for.. intravenous

Intra-arterial, subcutaneous, apidural, and synovIal cavity


infusion of medications or fluids requiring continuous delivery


at controlled infumion rat&3.


(?XXASE DO NOT WRITE xXLO7_7ZW,L1=.Ca9TMM',OX AN07M PACE IF MMED)


cancu=G=w 
-of-MM, OtHE-e-of M-evice F-valuation (ODE)


(Division Sign-off)

Division of Dental, Infection Control,

and General Hospital Devices


510(k) Number


Pr*script:ion Use 
411 over- Me-countar Use


(Olptloual. FormaLt 1-2-96)


0


/Yý
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OutBound


The OutBound Disposable

Syringe Infuser (DSI)

raises the efficacy while

lowering the cost of
Introduction

continuous infusion

therapy. The ease-of-use of

the OutBound Disposable

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> Specifications:


WalkMed Weight: 3.7 oz. / 105g (unfilled)


Flow Rate Accuracy: +/- 10% (112 0 @ 70 deg. F)


Capacity: 120 cc maximum (includes Reservoir 10 cc at

KVO rate)


Positive Pressure: 12 psi nominal


Dimensions: 6.0" x 2.9"/l 5.3 cm x 7.3 cm


Detachable Infusion Available for delivery of 100 cc


bwjUNE 
Sets: infusion volume over duration:


* I day

* 2 days
AX 9 3 days


Nl(x,t * 4 days

McKinley
 e 5 days


* 7 days


Materials: Infuser: Polypropylene, butyl rubber and silicone

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 status.


http://www.mckinleymed.com/obspecs.htm
 12/15/98
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Introduction I Feedback I Meet McKinley I Products

Wafk&fed OutBound I BeeLine I What's New


For More Information Contact us via Email,

or see our Erni)lovee Directory


Toll-free: 800-578-0555

Phone: 303-420-9569


Toll-free Fax: 800-254-6459


(0 1997 McKinley Medical, LLLP

4080 Youngfield Street


Wheat Ridge, CO

80033 USA


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


/0

http://www.mckinleymed.com/obspecs.htm 12/15/98
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McK,iffle 
.- Outl3ound hifus:.on Pump


OutBound


Ouffiound'DSI


the cost of continuous infusion therapy. The OutBound DSI combines the proven


Introduction benefits of syringe delivery with the accuracy, reliability and safety associated with

electronic devices.


Page I of 2


OutBounde

DISPOSABLE


SYRINGE INFUSER

OPENING NEW DOORS FOR

UNCOMPROMISED CARE


The OutBound Disposable Syringe Infuser (DSI) raises the efficacy while lowering


Clinicians will find the OutBound DSI easy to set-up and use. No special training or

filling equipment is required. Compatible with most medications, the OutBound DSI

makes your infusion device selection less complicated.


Feedback


Products


WalkMed


tho OWD L I N E


A**
Nl(.(.t

McKinley


v N I s


Patients will find that the OutBound DSI fits well with their ambulatory lifestyle.

Constructed from durable polypropylene, the OutBound DSI stands up to the rigors of

daily living. Patented Infuser technology assures continuous infusion throughout the

course of therapy.


Best of all, the OutBound DSI makes sense economically. As a single-use system,

capital equipment costs are eliminated, while greater economies are achieved. The

120 ml syringe reservoir reduces the need for multiple devices to complete one course

of therapy. A variety of proprietary Infusion Sets reduces the need to stock different

Infusers for different therapies.


The ease-of-use of the OutBound DSI will help you achieve better therapy at a

lower cost. It's the latest example of "New Values in Infusion" from McKinley.


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


e Single-Use. Eliminates costly repairs. * Safe and Effective Infusion

calibration, and tracking associated with Monitoring. Graduation marks

electronic pumps. No capital outlay required. every 5ml allow patient and clinician


to simply and accurately monitor

120 ml Syringe. Double the volume of most infusion status.


disposable devices. Reduce the need for

multiple infusers for one course of therapy. +1- 10% Accuracy. Electronic


* Compatible with Most Medications.

Polypropylene syringes are proven as stable

and economical alternatives to PVC bags and

elastorneric devices. Unique Infusion sets

assure no leaching of DEHP plasticizer.


* Burst-Proof Design. Non-elastomeric

design eliminates the possibility of bursting

during filling and use.


pump accuracy in a completely

disposable device.


* Separate Infuser and Infusion

Sets. Select the duration of infusion

that best meets your therapeutic

needs. Simplify stocking

requirements.


a Designed for Patient

Convenience. Simple to understand


http://www.mckinleymed.com/OutBound.htm 12/15/98
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and operate, comfortable to wear,

and easy to troubleshoot.


* Latex free. Eliminates latex

sensitivity concerns.


Simplicity. Economy. Quality.

You simply get a better value when you choose OutBound.


Introduction I Feedback I Meet McKinley I Products

M ýalkMed I QutBpund I lqeeLine I What's New


For More Information Contact us via Email,

or see our Em.
ployee Directory


Toll-free: 800-578-0555

Phone: 303-420-9569


Toll-free Fax: 800-254-6459


(0 1997 McKinley Medical, LLLP

4080 Youngfield Street


Wheat Ridge, CO

80033 USA


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


http://www.mckinleymed.com/OutBound.htm
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3r. --,. Anaeiziz. (1986), 53, -,90--800


LOCAL ANAESTHETIC TECHNIQUES FOR PREVENTION

OF POSTOPERATIVE PAIN


E.N. ARMITAGE


HWORY


7he potential benefits of local &naestheric

tech-aiques in the postoperative period have long been


recognized. In a review of early work, Simpson

and Parkhouse (1961) pointed out that, in 1935,

Capelle irrigated abdomirW wourids with locai

anamthetic injected through large, curved, hollow

acedles. 7hesc were inserted at the cud of the

operation and left in place in a m2nncr similar to
I

deep tension sutures. TI:Le method was apparently

effective, but was not adopted widely because of

fear of wound infection and delayed healing.

Germ& rhompson and Blades (1951) used the

same principle when they inserted polyethylene

tubes deep to the snterior rectus sheath for wound

irrigation, and they noted that patients so treated

required only a quarter of the usual amount of

morphine.


Gius (1940) described the use of

paraverte-brat block with procame for the treaurient of


post-operativeatelectasis, and Clcland(1949) used

I I continuous" caudal and extradural analgesia for

over 100 abdomin!21 and ano-rectal cases. He

claimed that this resulted in normal postoperative

espiration and early, painless ambulation. Boaica


,ý1953) used M,tc=tt=t miections through an

Ladweilizig extradural catheter to produce


seg-mental analgesia, and found that this gave

com-piete pain relief and allowed effective ventilation


and coughing. Dawkins (1956) preferred to give

cx=durzi lignocaine as an infusion. He found that

this technique was capable of providing truly

continuous analgesia, and pointed out that the use

of the word "continuous" is a misnomer when

applied to intermittent injections or top-ups of

local anaesthetic.


'Mese pioneer workers had demonstrated that

local &narsthetics produce excellent postoperative

anzilges* but they had also encountered the


drawbacks. infusion systems were open to Elie


criticism that the extent of block might be digicult

to control &ad that any sudden, unsuspected

hypotension could be dangerous to a patietit in the

sitting position (Boruca, 1957). Regarding


inter-mirtent top-ups, Simpson and colleagues (1961)

surnmanzed the situation as follows: "The

czacting nature of the techniQuc, the necessity for

scrupulous asepsis, and the large numbers of

Lniccuorisrequired,--k continuous Postopczative

analgesia by means of itnermirretir, mid-thoracic

extradural block unsuitable for routine use except

where the special facilities of an intensive therapy

utur am available.


Tliese early observations provide guidelines for

the " ideal " IOCILI an,esthetic technique for use in

the postoperative P=od. It should be effecave

over the whoice of the painful area, but its ==t

should not be difficult to control. it -should not

readily produce toxic cffc= and should not be

unduly tabour- intensive. Side erfects should be

minimal.


EýURAL BLOCK


7-his is particularly useful because it can provide

analgesia after surgery of the thorax, abdomert,

pelvis and lower limb.


FactDrs affecting rize catheter

Position. T"he catheter must be placed so that


local anaesthexic solution. injected through it

produces analgesia at the Site Of Operation. 11C

mode of spread of solution depends on the medwd

Of administration. Injected soitition emerges from

the catheter =derpressure and spreads equallyup

and down the m - dural space. T*he catheter tip

should therefore lie at the segment inn=vating the

middle of the required sireaof analgesia. For upper

abdominal ootrations, this should be between T6

and T8. An Uilfused solution enters the extradurai

SD2CC =dCr Mtni=i pressure and its sprcid is


E. N. AimilrA= mm., as.. F.F.A.A.C.S., Brighton Cen=1

Hospitai, Brighton. W. Sussex.
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area of anaigesia

76-T 1 2


0.4

i
.qrloc4lne'ý_ :ý


same area of
TS/T21 &-nalgesia

T6 _T12


FiG.l. Theoriginal illustratson by Green, and Dawkins 0966).

T"be lower diagmm shows the catheter up placed at the upper

-nd of the required arm of blockwben me pauent is ui the 45'


sicung passucin and the iocW anaestheuc is infused. T'he upper

ýiiaqraxn shows the same area of anaigmia omauted with Ehe


parient supine and the soludon admuniscered as a oolus.


..osciv uifiucricca by gravity. Emcc :nc palicnr is

ýkeiy -:) oc sirung up when t.ý.c postopcraiivc


.-afusion is in progress, the caEricter rip shouid be

1E the segmental level innervaung Ehc upper end

of the surgical incision (fig. 11) (Green and

DawKins, 1966).


i nserrion. 7hcn an extradural block is used only

lorthe duration of surgery, it is customary to insert

a short length of catheter (2-3 cm) to the

extradural Space. Looping and knotting cannot

occur and the risk of venous and durai puncture

is minimized. Although this is satisfactory during

and immediately after the operation, the catheter

tends to became cumdcd as the patient mobilizes

and as infusions are continued or repeated

iniections given. At least 5 cm of catheter should

therefore be inserted to the exEradurai space ff

long-term analgesia is planned.


791


Durazzon. The pain of major surgery is at its

most scvere and debilitating in the first 2 or 3 days

and cxrr2ciural analgesia is of most benefit during

this time. Thereafter, the intensity of pain

diminishes and it can usually be controlled

adequately with i.m. opioids or oral preparations.


Infection is unfiketv to occur when cathcters are

removed afEcr 2 days and patients have been

reported in whom they have been left in place for

between 7 and 25 days (Dawkins, 1966; Lloyd and

Rucklidge, 1969; Spoerel, -17homas and Gerula,

1970). However, skin irLiection was noted after 3

days at the entry site of the catheter in one

instance. Infection of the cx=dural space is very

rare (Baker et al., 1975), but it is serious when it

occurs (Saady, 1976) and injections and irifusions

should be delivered through a system which

mcludes a bacterial filter. ladwelling catherers can

migrate and the tip can cater a blood vessel or

puncture the dura. The length of time for which

a catheter is left in place rcprments; a compromise

between these possible havirds and the benefits

-esuking from the analgesia. Two to three days

would seem to be the optimal time.


Choicze of drug,


It is important that a local anaesthetic, given by

mtermirrent bolus injection or by infusion, should

not produce systemic toxicity. Reynolds (1971)

i-ound bupivac2mc to have a wider salery margin

than fignoc2inc or mcpivacaine when given by

intermittent injection during surgery. Tucker and

Mather (1975) used a computer model to predict

ýhc pattern of drug conc=Erauons in the extradurai

and plasma comparanents, and concluded that


-acting agents s uch as etidocane accumulate
onger

7apidly in the ex=dural space, but slowly in the

P iasma; (fig. 2). Systemic toxicity mind tachyphyiaxis

were observed when lignocaine was administered

as a cZntinuous exumdurai infusion (Siogren and

Wright, 1972). Bromage (1975) found that, in low

concenEntion, bupivacaine produced less motor

block, for any given cUg= of sensory block, than

did etidocaine, amethocaine and lignocaine. 'Me

evidence suggests that bupivacaine is the agent of

choice for postoperative use.


It may be thought that the addition of

adren2iinc to the local anaesthctic could be

beneficial on the grounds that the risk of systemic

toxicity would be reduced, but in fact plasma

--oncent.172 t ions are not significandy decreased

I 
, 
Wahb2. Don and Craig, 1975). Hypotension is


more rnarKea wrien the focal anaestheric soiucion
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FiG.2. Predicted locii and systerruc 2ccunauiation of fignoc2=

u ring muniple =radurai iniecuons; ac L.5- bL intervits t up per


,,2pn), Lad of eudocame at 3-h intervals (lower -,-2pn).

:,3ntinuous iine: zMenal Pia-a Concentrau0n. Broken line:


"mount un,oiorbed (percentagc of the trutial dose). ý From

Tucker and &bther t 1975).)


:araiovascular Cisease. Others may require

hep-artnization during arterial procedures, and the


aaministration of low-dose heparin for prophylaxis

against deep vein thrombosis after major surgery

is now widely practised.


There has been understandable reluctance to

insert extradurai catheters to patients in any of

Lnesc categories, but there is evidence that the

proccclure May be safe in certain circt=smnces.

Rio and El-Erz 0 98 1) reported 3164 patients who

received continuous extradural. anaesthesia before

ýhc adrninis=tion of heparin during operation.

The activated clotting time was approxi=wAy

nvice the preoperative value, but the authors

found no evidence of extradurai ha=atoma.

Odoorn and Sih (1983) reported 950 patients who

received inr-raoperative hcparin after insertion of

ý.rie catheter, but these pacients had also received

Drat anticoagulanrs before operation and their

-,orring mccnantsms were abnormat at the time of

,ýarriere, --iser-.ion ý.rnean -hrombotest: 19%

,.orrnai range: 7C- 130 ",',').None dcvciopcd


neuro-ogicai compficarions.

.-Uthough these studies appear to demonstrate


che reiative safery of heparinization after insertion

of an cxtradurai catheter, the authors stren the

importance of controlling the degree of hcparini


-ation dirough the activated clotting time, and they

regard thrombocv-ropacnia, prior hep2rinization,

tong-term aspirin therapy and a Lhirombotest

ociow 10 %' 

as contraindications. The ma.riagement

-f the individuai case depends on the balance

Qczwecn tactors contributing to the thrombosis

_ISK anci Me beriefits Uklev to be conferred by the

ýxrraciurai- ror maior abdominai operations, the

present aurnor Lnsem the catheter berore surger7

ana aoes not institute iow-dose *-cparin therapy


ntii 6-6 h after operation.

_ýrirains adrenaline (I'le-nnCaV, 966) aric in view

If the possibility that the proionged in±usion oi

,idrenadne might cause ischacmic nerve damage,

ý'S use should be avoided.


Anzicoaguiation

T
I he extradurai space is vascular and since =e


msertion of a catheter is a "blind" 
procedure,


occasional damage to blood vesseis is inevit2bic.

H2cmorrhage from such damage cannot 'be

-ontrolled directly and although Lhis is of little

ýIiinic2i consequence in the presence of nOrM3i


-lormg mechanisms, it does have implic2tions for

ý)atienrs receiving a-ribco2guiants. Same wid be

-cceiving or2l ainticoagulants -"or pre-cxisting


Soius iniectzon

-icermittent or topping-up, is the


ýraaitionai method of pratonging analgesia into

ý_he postoperative period. It is satisfactory if the

increments are given on a regular, timed basis with

,-he objective of preventing pain. It is much less

satisfactory if given on demand, since ti-xis implies

:Jizit the presence of pain is the indication for a

zop-up. If the too-ups are to be given by nursing

ýr Medical Sr2ff, E11C patient nuzsed in an intensive

,'ier2Dy unit or a high dependency area stands a

ý)ertcr caance at receiving prompt attention, and

ýýe mctnoa is ýhcrcicre inappropriate for the

7naioritv :: catients *.vno return to a gencrai
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surgical ward. F-uiy attempts were made to

)vcrcome this difficulty by the Use Of 2 mechanical

-niection device which delivered a predetermined

'Ose of lignocaine or mepivacainc at regular

ritervais (Cox and Spoerci, 1964). More recently,

Scott, Schweitzer and Thom (1982) used a


specially designed roller pump to deliver 6-10-mi

cioses of 0.5 % bupivacaine 2 hourly. They found

this provided good analgesia over 24 h. In the same

study, another group of patients received 0.5 %

bupivacaine 4-5 ml given every 1-2 h by nurses.

I E was not possible to continue this regimen


over-aight and, even over the 8 h for which data were

available, good analgesia was obtained in less than

lialf the patients, because the nurses could not give

,he injections frequently enough. Schweitzer

personal communication) subsequently found


-uE when 2-mi doses of 0.5% bupIV2cainc were

'vered hourly through the pump, good anaiecsia


ý.as ootained.


Continuous Infusion


was soon appreciated that it should be possible

,o maintain a constant state of analgesia by


ad-mini tering local annesthetic by infusion. The

method has the advantage that syringe drivers

and variable rate infusion pumps are standard

equipment and readily available, and the


main-ten2rice and monitoring is not tabour- intensive.


Low volumelhigh concentration. Early workers

Spocrel, Thomas and Gcruia, 1970) used standard

zoncentrations of drug, I or 2% lignocaine or

MCDIV2cainc, at a rate of 5-12 mi h- I after thoracic

ind abdominal surgery. They continued the

-ifusion for an aver-age of 3 days and claimed good

-csuits in 7701 of cases. Pflug and colleagues

'974) achieved excellent analgesia after upper


i odomtruil surgery, ini!using 0.5 % bupiV2cainc at

a rate of 3--5 mi h-I. They reduced the


concentra-,ion to 0.25% on the 3rd day, but kept the rate

,:onst2nt. It would seem that further reduction of

ýhc rate results in variable blocks. This is bccause

an infused solution, unlike a bolus injection, has

minimal injection pressure to propci it away from

the catheter tip, and an increase in drug


con-centration is insufficient to compensate for this

tack of physical spread. Renck and colleagues

1976) gave L 01'


/, bupicavac2ine at a rate of

).75 mi h-1 after thoracic surgery and failed to

achieve reliable analgesia.


High voiurneilow concentration. In the author's

:)otnion. this is the method of choice. it invoives


793


the jifusion Df 0. 1-3. IZ55 % buplvacaine

16-24 mi h-1. Assuming r-nat: Lne caEncter tip is

appropriately placed, there is r-arciy any difficulty

. 
ý.l 2Chicving adequate sprc2d af analgesia, motor

block is less intense and drowsiness, a systemic

side effect of bupivacainc, is less corrurion than

,vith the 0.25 01 0 solution (Griffiths, Diamond and

C2mcron, 1975). The acadcnE21 administration of

excessive volume is likely to result in less severe

toxic cifects if a solution of low concentration is

used. Hypotcnsion Is less common with an

infusion rim with a bolus technique (Scott,

Schweitzer and Thom, 1982), and infusions have

been used safely on general surgical wards after

abdominal and thoracic surgery (Ross, Clarke and

Armitage, 1980). UnforrunaEciv, local anaesthctics

arc not yet cornmcrciaily available In low


conccn-%-2tion and large volume. L-id suitable toiudons

-avc therefore to be specailv orcparcc.


Practicai aS.Dects of'management


Filters. Exuadurai ýhcrs are designed to

prevent the passage of bactcria and arc capable of

excluding particles as small as 0.22 lim. When

fluid is infused at a rare Of, for example, 20 mi h-I,

particics accuinulate rapidly on the filter and its

resistance incre2scs. The resulting increase in

pressure between the filter and the pump may

cause scparation of the irifusion line at a jucIction

point. This problem can be overcome by changing

the fifter every 12 h, but it is the author's practice

to insert a blood filter between the pack of local

anacsthctic solution and the administration set.

This removes the larger particles, and the bacterial

ýltcr usuaiiv lasts for the ciur2rion of the infusion.


7he pum.o. Resistance In an infusion line is high,

since fluid has to pass not only through the filter,

but also along the n3rrow 90-cm long extradural

catheter. The pump must therefore be powerful.

It should also be quiet and accurate and give

warning when SOiUEion is flowing faster or slower

dian the selected rate. Nursing st2ff should have

easy access to an illUSU-aEcd chart showing the

common causes of, and remedies for, pump

malfunction.


Bolus during, an infusion. Although in infusion

of 0. 1% bupivacaine 20 mi h-I will often give

satisfactory analgesia for 2-3 days without the

need for adjustment, the block will sometimes

-egress
. Setting the pump at a higher rate will not

:orTm a regressing blocx unless a bolus is first

FOI - Page 171 of 256



4
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E


T'ime (h)


Fir- ',. Mean piasnu bupivac=e concentrations ( -SID) in

7.ine patients tept free of p*tn with %extradurai mfusicias of


ý)ucivacstne ifter abdornmai or thoraco-abdocriinai


surguy.


given to re-establish the required area of analgesia.

A "bolus" can be given without breaching me

Lrifusion line by running the pump at 90

drops min - 1. A standard administrauon set delivers

4.5 mi during i min at this rate, and volumes of

4.5-9 mi are usually required. Griffiths, Diamonci

and Cameron (1975) infused 0.125% or 0.251,,.

DUo1V2C2LnC2t 15 mi h-1 after Tnoracic surgery and

achievea sansfaaory analgesia La five of seven

Patic-lits. However, in spite of thýis generous rate,

i
 mean of five bolus doses i 5ý mi of 0.25

-:upivacainc was required during tric 48-h perica

-cucklecl.


A r egressing block may not be the only reason

r a bolus being required. Giessing and Toman


1979) dive suggested ýhaE .he intensity of

postoperative pain is not constant, but cyclical.

71hey identified four peaks (occurring at 4, 10, 14

and 18 h) during an 18-h period in women

-.indergoing total hip replacement, and two peaks

at 6-8 and 12-16 h) in men having the S=C

)peration. 7hey also suggested that patterns of

pain may be different after different types of

surgery.


Motor ciock. Weakness or oaraivsis of the lower

ý=b muscles is not usuaily proauced when nerves

ire subicczd to intermittent r)oius iniections cr
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:ocai anaestrictic, but it is qUIEC common, evenwiEh

dilute solutions, during the course of atx infusion.

This is presumably because the large, resistasit

motor fibres eventually become a:ffected after they

aave been bathed const:antly for several hours. 7ne

patient should be wamed of this possibility at the

preoperative visit and assured that recovery of

function occurs within 2 or 3 h after reduction of


ýhe infusion rate. Similarly, surgeons should be

aware that symptoms do not necessarily betoken.


a neurological or vascular disaster.


Additionai sedation. Since Postoperative


ex=-dural block is performed to provide better pain

control at the operation site dm conventional


opioid analgesia, it is sometimes felt that any

discomfort indicates a failure of the block and that

no opioid shouid be necessary. This att:itude fails

'D taxe into account trie fact that there are some

-.ources of discomfort which the extr2dural is


untrin.sicaily incapable of relieving, or which lie

outside its range. These include anxiety about the

recent operation, sleeplessness as a result of noise


and the need for frequent postoperauve


observa-tions, and shoulder tip pain which is thought to

result from pneumoperitoneum. The


administra--ion of occasional, small doses of opioid under

ýhesc circumstances, far from devaluing the block,


greatly enhances Lt: and gives excellent overall

S.


Plasma cancenrrarions. -rhe extradural infusion

f a locai anaesthetic cirug over a long period may

tad :o potentially toxic plasma concentrations.


.boss, Clarke and Armitage " 1980) followed


.-itraciperative ooiuscs of 0.25 % bupivacaine with

ý.Iie postoperative Lafusion of 0. 125 10,and


meas-urec 
. 
i .,enous tasma concentrauons at 4-h


:.-itervais for 44 h- The infusion rate was adjusted

ýo daiii patients were pain-free and side effects

were minimai, and it varied between 12 and

36 mi h-1 with an average of 20 mi h-1. This

regimen produced mean venous bupiv2czine

concentrations of 3 gg 

mi-I (rAnge 1.3-4.9 pg

-ni-1) after 44 h (fig. 3). Patients were assessed


zlinically when the blood samples were taken and

no signs of cerebral toxicity were detected,

although one patient became euphoric. Reynolds


(11971) has stated that even mild toxic symptoms


are uniikely to appear at plasma concentrations less


"lari L6 ug mi-t r,rifortunareiv, Ehis figure has


:ometuncs suoseci uendv been taken to represent


,ZDXIC 
ýcvci' 

.-)r buctivacaine and this is


ýq


12 ýrs IZO ^4 Z8 32 Z6 40 A4
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:icariv an incorrect interpretation of the criginat

Statement.


The appearance of toxic symptoms depends on


ý'actors other than the plasma concentration. Scott


','1975) administered Lv. bupivacaine at different


rates to conscious volunteers and found that


symptoms appeared at low P12SM2 concentrations


when the infusion rare was high. Tlie rate of


Lncre2se in concentration tends to be very slow


when dilute bupivacaine is given by extr2durai


uifusion (fig. 3) and this may explain why no toxic


effects were observed in Ross's patients. A further


cxplanauon may lie in the fact that a-globulin, the

protein to which bupivacaine binds, increases after


surgery and may match the increase in plasma


bupivacaine concentration. The unbound fracton

of the drug may remain virtually constant under


ýhesc circumstances.


Although venous plasma concentrarions are


-ften measured, it is the arterial concentration


.which is more closely related to the devc1opment


Df toxic symptoms. GrifBiths, Diamond and


Cameron (1975) followed intraopcrative injections


of 0.5 % bupivacaine (with adrenaline) 6-6 mi

with a postoperative infusion of 0.125%


bupiv2-C2inC at 2 mean rate of 13 mi h-1 and they

supplemented this, as required, with boluses of


0.25 % bupivacaine 5-8 mi. They took arterial


samples and found a mean value of 2 pg 
rni-'


range 0.93-3.76 gg rni-).


.jecis on the cardiovascuiar system


Some degree of hyporension almost invariablv


accompanies extradu=1 block and it is fear of its


-onscquences and, perhaps, uncertainty about I -,s


.,gnificancc which deters many from protonging

ine block after operation.


T'henormalparient.ThesympatheticdenerV2EiOn

caused by extradurai block results in peripheral

arterial and venous dilatation. The 12rtcr 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 output and peripheral vascular resistance.

As a consequence, coronary blood flow is reduced,

buc fortunately this is accompanied by a similar

reduction in the myocardial oxv
. gen requirement.


SyMp2rhetic block below T4 results in dil2E2t10n


of the spianchnic, pelvic and lower limb vessels,

and various mechanisms come into play !o

compensate for this. VasoconstricTion above


795


:zvef of the block occurs, mediared by unblocked

sympathetic vasoconstriaor ribres (71-4), and

,ciease of c2zechoiamincs may be mediated by any

.;nblockeci fibres to the adren2i medulla. Unblocked

cardiac sympathetic fibres MCdi2tC an increase in

myocardial corimcfflity and hc2rr race. In addition,

vascui2r tonc below the level of the block may

return because of autorCgU12rion of flow by

precapillary sphincters (Granger and Guyton,

1969) and it has been suggested that low plasma

concentrations of local anaesthetic drug cause

cardiovascular scirnuiation (Bonica, Berges and


Morikawa, 1970).


S ymp2theric block 2 bove T4 reduces orabolishes:


compensatory vasoconstriction in the head, neck

and upper I imb as well as the ability of the cardiac

sympather-ic fibres to stimulate the heart. It is

therefore surprising char the carciovascular


caanges noted with upper thoracic blocks have

been relatively modest. McL.4= and colleagues

ý1' 

1967) found a 15-20 % reduction in cardiac


output and an increase in central venous pressure


,,CVP). Bonic2 and coile2gucs (1971, 1972) also


demonstrated an increase in CVP and found that


mean arterial pressure and peripheral resistance

decreased by about 20%, bur. they observed no

change in cardiac output or he2rr race.


Relation of sympathetic to sensory block . There is


disagreement as to whcther or not a sympathetic

block extends higher or lower than 2 somatic

block. Bonica, Berges and Morik2wa (1970) were


unable to demonstrate any sympathetic block in

nvo of eight patients, even though all had skin


hypoalgesia. On the other hand, Homer's


syn-drome is occasionally seen following an extmciurai


where the analgesia is confined to the lower

thoracic segments. WugmeisEer and Hchre (1967)

concluded that sympathetic and somatic block


extendEd to thesame level because loss ofpin. prick


and cold sensation affected the same 2rea. The

above evidence suggests that there is wide


vari2rion between parients. The practical


conse-quence is that the incid=cc and severity of

hypocension are 21SO likely to vary.


Patients in pain. The effea of extr2dural block


on the cardiovascular system of the postoperative

patient W2S studied by Siogren and Wright (1972).


They maintained analgesia with 0.4% lignocaine


mfused overnight 2r a rate of 30-45 mi h-1 and


:ook cardiovascular Measurements before


discon-anuing the infusion. 14he measurements were


7rpc2rcd when the block had wom off and the
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:ýancnzs were in pain, and againwhen the infusion

..ao teen re-commenced and the patients were

,ý:iin free. The measurements taken when patients

xerc Lq pain showed = increase in cardiac output,

.ic2r-t rate and mean arterial pressure and a

,accrease in stroke volume and skin blood

,low---changcs which indicated a strong


sympath-ý:tic stimulation of the circulation.

Re-establish-.nenE of analgesia was followed by a r--tum to the


vaiucs obtained before pain had been allowed to

occur. Holmdahl and colleagues (1972) gave

continuous c=dural analgesia after


cholecystec-ýomy and found that hypotension W2S less of a

problem when the catheter was Placed in the

"-"oracic rather thin the lumbar region.


ý7:Fecrs on the respiratory system


7D:iticnrs who iiave undergone major thoracic

i-7ia abdominal surgery are prone to respiratory

,:,_.-c-,on I 

occause pain prevents them from

ýrczthing cicepiy and coughing effectively. The

aDoiiclon of pain by continuous extradurai block

might be expected to improve pulmonary runction,

and various aspects of the subject have been

invcsEigatcd.


7he normal patient. Exu-jdurai block has very

hide effect on respiratory parameters in the normal

patient. A block to the level of T4 had no

significant effect on functional residual capacity
I 
FRC), expiratory reserve volume (ERV) or

inspiratory C2P26ry. However, a block extending

_ie-her than T4 caused a decrease in ERV of

ý Z-36 ",'o (Freund ct al., 1967; Siogren and Wright,

',-72: Takasaki and Takahashi, 1980). Arteriai

-.ooa-gas tensions showed little change ýWara


ai., 1. 965). Extradur2l block should theoretically

iiiow unopposed vagai tone to cause


broncnocon-szriction, but no such change was found, even in

ýnc presence of high blocks, in three separate

:cudics (Siogren and Wright, 1972 ; Wahba ct al.,

972; Takasakiand Takahashi, 1980) and Bromage

1978) quoted patients in whom cxrradurai block


has acrually proved therapeutic in status

asEh-rnati 

. 
cus.


The abiiicy to cough cffectiveiv -cquirLs

co-ordin2tCd, POWCrfUl contraction of the 

dia-'


phragm and muscles ofthc abdominal W211. Motor

ýAock to the latter occurs during upper thoracic

spinal anacsthcsia (Egbcrt, Tamersoy and Deas,

.961), but cxrr2durai block has minimal effect,

,,crnaps bcc2usc motor block cannot be shown to

-xtcnd as high as sensory block (Freuric c, al.,

-ý 6 7", ý
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Parienis zn pazn. The CITCCES of extradural block

arc not as dramatic as might be expected. T%cre

ýs someumcs improvement in lung vol=e

measurements such as FRC and vital capacity

'VC), b UE results are inconsistent and improvement

i s I imited to reduction of dcterioration rather thin

restoration of preopcrativc values (Simpson et aL,

1961; Wahba, Don and Craig, 1975). However,

the greatest benefit is scc:ni panents with chronic

obstructive airways disease after upper abdominal

surgery. Extradural block improved the VC from

37 % of the preopcrative value to 90 % in these

paEicnts (Simpson et al., 1961). The cff= on

arterial blood-gas tensions is even less impressive.

Patients are relatively dypoxacmic on the I st day

after upper abdominal surgery, whether they have

received extr2dural analgesia or not (Muncyuki

cc al., 1968; Spence, Smith and Harris, 1968;

Slogren and Wright, 1972; Pflug cc al., 1974;

Spence and Logan, 1975), and when pain is

rclievcci by extr2dural block, no improvement in

,'-)ao, is seen (Muncyuki cc aL, 1968; Drummond

and Littiewood, 1977).


There is, however, a marked improvement in

the ability to cough. Siogren and Wright (1972)

studied pauents receiving thoracic and lumbar

extradural analgesia after gad bladder surgery and

found chat the peak expiratory flow rate increased

by 64 % and 90 %, although these improved values

were still only approximately one-half those

obt2incci before oper2uon.


It is not easy to find clear-cut evidence that

cxEraclurai block causes significant improvement

ui resuiratorv funmon or reduces the incidence of

posEoPerative c.-.cst infection in normal patients.

However, since ccxtr2durai analgesia improves the

abilirv tc Cou
gn, and increases VC co a grcaEcr

extent in patients with chronic obstructive 2irW2VS

discasc.,Ic Probably conveys most bencfit to this

group of patients, who most need it.


Ocher effects


Lower i1mb bloodflow. Ex=dural block increases

blood flow to the lower limb (Bonica, Bcrges =d

MorikaW2, 1970), the skin receiving most of the

increase (Cousins and Wright, 1971). Therefore

flow must increase through the long and short

saphenous veins, which drain the skin, and also

:hrough the femorai and iliac veins. Since thrombi

in the latter vessels are most likely to result in

puimonarv embolism (PE) (Modig cc al., 1983),

ýxtraaurai ý!oc:K m,3v ýc expected ý,o play an
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.:nportant part in the prevention of deca vein

:-Xomoosis (DVT) and PH.


70(21 hip replacement carries a high incidence

ýr DVT, and PH is the commonest cause of


im-..ICdi2CC postoperative death after this procedure.

:ýIodig and colleagues (1983) studied patients in

7wo groups, one of which received extr-adural

anaesthesia for the operation and cxrradural

an2lgCSi2 after operation, and the other in which

general anaesthesia was followed by postoperative

:)ptoid analgesia. The incidence of DVT was

ceduced significantly in the ex=dural patients.

L-ung scans were used to detect PH, which was

.ound in 33% of the general anaesthesia/opioid

zroup, but in only 10 % of the extr2dural group.


-3a.imc emptying and inteirmai mordity. 00ioids

--iav gastric emptying and r.-aucc incestinai

-ociiiry ýNimmo er al., 1978). Extracurai block,

-'; ciiminating or grc2dy reducing ýhc need for

-pioids, avoids these problems, but it also has

3 airect eTccr on the bowel, mediated by the


sym--athetic system. Increased s,,,mpaEhcric activiry

zi.hibit- bowel contractility and predisposes to

distcrision. This in ram increases tension, and

hence the likelihood of rupture, at sites of

anastomosis. Extradural block, by reducing


sym-paEhctic activity, reverses these trends; paralytic

iieus is minimized and the nasogastric rube, which

-ontribures to inefficient coughing and


expectora-,:on. can be removed c2riv. Peristalsis is sometimes

persists into
m-rv active and diarrhoca occasionailv


-_:ýe postoperative period. The aurnor has in one

:ýsrancc I riad to discon=uc an infusion for this

-:ason. Hlowever, the -erail bcnefirs are


con-ý icraole ý Aickcrineac, , ;84).


Monitoring

:t is important, whether the patient is nursed in

in intensive therapy unit, a high -dcpcnciency area

,r a gencrai ward, that the nursing and m
edicai

tarT are familiar with the behaviour and


manage-ment or patients receiving extradurai analgesia,

and the ways in which they differ from those


re-zeiving opioids. Systolic arterial pressure remains

ýow for the first 12-24 h, but usually increases

without specific therapy on the Ist day aftck

Dpcrauon. Ephedrinc is occasionally required.


ears chat the relative hVPOEcnsion and complete

inalgcsia may mask abdarninai signs, causing

-C12V in diagnosis or surgical COMpliC2tions, arc

groundless. Patients suffering from riaemorriiagc

-r an anastomotic leak look and feet unwell, in


797


markcd ý:ontrasr a mose ,
-i=Lng a normal

postoperative course with exrradumi analgesia.


r
It is possible to check the miusion rate and the

LriEcgriry of the fine without disturbing the p2dent,

and this should be done hourly. The adequacy of

the block should be assessed every 4 h during the

day. The paticnE should not only be free from pain

at rest, but should be able to lift his head off the

pillow from the 45* 

sitting POSIElon, Eake a deep

breath, and cough, Without pain. If any of these

tests cause discomfort, a bolus should be given and

the tests repeated after 15 min. The patient should

be able to move both lower limbs. If a patient has

a stable and easily controlled block, it is


un-necessary to disturb him for assessments during

the night. However, an early assessment is

essential ine following morriLng so that anv

aamst.rnerits can be effective before the arrival o"f

the physiotnerapist.


OTHER BLOCKS


It is not always necessary or desirable for a block

to extend over a wide area, involve the sympathetic

system or act bilaterally. Many blocks arc capable

of providing excellent analgesia, with minimal

systemic effect, over a limited field, but although

they have been used satisfactorily as single-shot

techniques, they have not gained widespread

acceptance for prolonged postoperative analgesia

because it has been assumed chat they must be

rcpeatea every few hours. This assumption is not

necessarily correct, because it has been found that

a catheter can be inserted through the fasciai

s,ic2tns which surround neurovascular


comparc-ments. The sheaths extend peripherally and invest

individual nerves, and Winnic, Rarnamurthy and

Durrar
'4 (1973) have shown that local anacsthcEic

solution injected through the shearh of, for

example, the femoral nerve can be made to track

centrally in the neurovascular compartment so

that it affects the obrUraEor nerve and lateral

cutaneous nerve of the thigh in addition.


Paraverrebrai


Eason and Wyatt (1979) used continuous

para-vertebral block for analgesia after thor2cotomy.


They located the paravertebrai space by loss of

ýcsiszzincc to injection of air, and p
assed an

. end
-hoic t!xtr2dural catheter into the space

ýhrougn a Tuohy needic. They found that at least

.our sciziments were affectea by a single, 15-mi


ý.Illecllori or C -,-5 ' ý_-umvacaine. Tl,,,c aavantages
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ý:iaLmca Car the technique are that it can be


p c rr 
- 
orTned comparatively 

Casii%, in patients witn


,7vpnoscotiosis and or-her distortions of the bony


spinc. and hyporeasion is minimal since


sympath-ý:tic block is unilateral.


rzterconai


Murphy (1983) inscr%ed an exEradural catheter


Lhrough a Tuohy needle to an intercostal space in


25 patients who had undergone cholecystcaomy


through a Kocher incision. Only two patients


required any supplementary opioid on the I st 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 me= improvement of 37 % was


ecorded 30-40 min after the top-up.


.ýngulnai paravascuiar (rhive-sn-one)


Roseriblarr (1980) used zhis technique 'or


losroperative analgesia after-Knee surgery In a


13-yr-old patient suffering from cystic fibrosis. An

. 

8-gaugc, 5-cm Teflon catheter was threaded over


a 22-gauge, 8.75-cm spinal needle. When the


needle had entered the fascial sheath surrounding

die fernor2l nerve, local =2esthetic was injected to


distend the sheath and f2ciliEaEc passage of the


catheter. On the Ist day after operation, 0.75 0/


bupivac2ine 15 ml was I 
. 
njected every 6 h. On the


2nd day, 0.5% bupivacaine was infused at

4 mi h-1 and continued for 24 h.


._)Ciaric


Smith, Fischer and Scott (1984) described a


ý-chnia ue for continuous sciatic nerve block which


used first to relieve the pain of in ischaemic


ooc ana later, with an inguinai Daravascuiar b IOCK.


:or postoperative analgesia following below-knee


amputation. They located the sciatic nerve with a


16-gauge Mcdicut caanula connected to a nerve


stimulator. After the injection of 20flo lignocaine


3 mi to open up the neurovascular Sp2CC, a

'16-gauge extr2durai catheter was passed easily


mto It. BUpiV2caine 0.5 0,, was infused at a rare of


6 ml h-1 hrough both the femoral and sciatic


catheters for 48 h, and the patient was completely

ýrec of pain.


.-Ixillary


Although the brachiai plexus can be blocked at

various points along its course. ýhc axillarv

approach is the most suitable ror insertion at 

- 
a


-annuizi. A 20- or 22-gauge :.v. cannuta :s
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ýccommcndcd and it is less likely to be dislodged


curing an micaion it an extension set is interposed

'--CEWeen it and the syringe or pump (Hughes and

Desgrand. 1986). Rosenblatt, Pepitone-Rockwell


and McKillop k 1979) perforimed an 2xillairy block

for the repair of injured tendons in the hand of a

15-yr-old boy. 71ey infused 0.25% bupivacainc


at a rate of 10 ml h-I for 2 days and the patient

equired no narcotic agents. Rosenblatt


recom--nends that carmulae should be sutured in position

If they are to be used for postoperative analgesia.


The application Of an occlusive, transparent,

adhesive drape probably immobilizes the ca=ula.


just as well and has the advantage that the


puncture site and surrounding skin cart. be


!nspecred easily for signs of infection.


CONCLUSION


" 
S13DpIng the patient on the face and telling him


or ner that, i Cs ail 
over' is 2 COMPiCEC inversion of


the truth. As far as the patient is concerned, it is

JUSE the beguining" 

ýBerry, 1979).


There is irrefutable evidence that patients suffer


=sider;ible pain after operation (Donaild, 1976;

Foort, 1978). Suitable drugs, equipment and


techniques are available. Tle problem is essentially

the pr2cric21 one of how to provide analgesia


saiciv, simply and continuously for 2-3 days. The

solution depends as much on organization and

attitudes as on techniques. One reason for the


in2dCqU2Cy ofconventional opioid analgesia is that

i c is prescribed by members of one profession and

administered by members of another. The result

Is
. that ricither doctors nor nurses take full


.-CSDonsibiiicy for i,. Analgesia should be the


,cstionsibility of a small number of designated


incii 
. 
viduais and its effectiveness should be their


main concern. A second, related, requirement is


LhatLheexpenencc2ndav2ilabiliryofst2ffmustbe

,aken
 _*nto account when the method of local

anaesEhesia is being selected, so that it can be easily

and safeiy managed. This factor may determine

whether analgesia is bCSZ administered by


inter-MIEtent injections or by infusion. Last, there is

little prospect of patients enjoying complete,

continuous analgesia as longas their 2rtendant staff

think and talk in terms Of pain relief. Analgesia

should be given with the intention of preventing

pain rather than relieving it.
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31ZIEF REPORTS


-;PIVAC-ýUNE INFUSION FOR ILIAC CREST DONOR S=


.-.. A. WiLKES. W. G. THOMAS


I
"ain is common after a bone graft has been taken from

ine iiiac crest (Kur7_ Garfin and Booth 1989). Local

vound infiltration with bupivacaine2t closure is effective,

'but rei ief lasts for only four hours (Todd and Reed 199 1).

We report a method of infusing bupivacaine which gives

cifective and lasiting analgesia.

Patients and methodL Patients requiring iliLccrw grafts

were randomly selected to receive either bupivacaine

in,filtration at wound closure or bupivacaine infusion

.postoperatively.


For the infusion group, a fine-bore catheter was

:unneiled into the wound between muscle and tat and

,-,sed to infiltrate O.S% bupivacaine solution at a rate of


,ni/hour for 48 hours by a syringe driver. A drain was

-!so usea; drain and catheter were re-moved after two

ý.:Ys.


tric infiltration group 10 ml of 0.5% bupivacatne

-ýiution was injected into the soft tissues by neadle and

-yringe "Mmecl
ately before skin closure. A drain was

-sed.


At 24 hours postoperatively, patients graded their


A. Wilkes. FRCS Ed, Ortbopeedic Registrar
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Department of Onhapsedic sad Trauma Surgery, 0cm(ord Hospital.
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pain on a visual analogue scale (Banos et at Iggg;

Campbell and Lewis 1990), taking zero as no pain and 10

as worst imaginable pain.


'Mere were nine patients in the infusion group and

seven in the infiltratioa group. The results were analysed

by Student's t-teu.

Results. All patients could distinguish iliac crest pain

from that of other operation sites. 'Me average pain scare.

in the infusion group was 2.2 while that in the control

group was 5.4 (p < 0.0 1).

Oiscussion. We have confirmed that infusion is a more

effective method of pain relief than single infiltration. The

technique is simple, but we recommend that the catheter

is placed subcutaneously to reduce intraosseous


absorp-CIE
.ion and the risk of toxi tv (Giman et at 1990).


No beneAts in any form have been rcmvcd or will be rc= ved (rom a

commercial pany related dircetly at indirectly to the subject. of this anide_
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Pleural Anesthetics Given Through an Epidural

Catheter Secured Inside a Chest Tube

Joseph W. B"-er, .1,10, and Curtis G. Tribbie, MID


Devar.". wnt or Sumwry. ý:mvtervav it Virginia Fuilth Scwnmi C,:'.Ittr. Clur.-Ottesvwe. Virx=


Pain xt=apmetrit After thoracic sunwai procedures is a

dilk,aft clinical problem. A variety of pairt management

methuds are used wit2h variable edcacy. This paper

pmmu an effective method or ;Pleural anesthenc


admin-istszoon wiu;,3 pieurzi catheter insertso u6irou;h 3 cnest

tuot.


=,_,ma cube i ,or :ne

,iurgevn atr.Z :.-,c panzr.- A vacxv, Or :nCIMOJý

ire lValiZme


:atler-f-:Untrutlvild :na1cvtw.-. :,L)rw ,na

r!eu-"aZi Irtestneac 'il."er!'S. to

anes-heacs tet, bucivicaint- admin-swea -.rto -ne pit==


ip= 2ro%,1aC a i-110 !nQ -.namoa ct vain cont=i

;n
thomac iurzt=i ýaatnts 'I. as wail as in aboaminai

surccai vanents (33, 4;L 7his or aneschenc


3drninis-U-Atloll n.)V ý;gta=xentS anu.

:here-tore. aec.=sc narcQua ;,,do C"Ccls ;Uc.lt ."S r2salratorv


devression and carwvnc F. 71aurzi ana5th2ncs 1:0


"r VLC :2:1!-,::r !.T

.M.Irg-a amworm-gretv ;,OM


Ju = 
c..-' 

he :;-.w r.Lv. ,ht- -r!

rF*VU=- 7=21C V rerw-Ted.


tre ga.vwr *s sulacrw


-7=-r
. - M 2f Mt ViVJP'2i


not require the multiple percumnom intecdons with

nsr. oi 

. . 
intravascuisr inywcuon of swiltow or of Fr.


-notharax 4urtrte the admmistration oi intw=tal no

ýWkz- Nuzal anwhetics mn be administoridd eit.

-hrou" :n indwailing 

F-i 
I cathow or through A
i... Ima


tube. Nourai catheters m.wrain a ckwid stonle sm

prevert-mg contamination and avotding other


meclýaa-probiems 3sw=wa wim tnieczý:ms :L-zcdv tnto &

tuýtj iuch as oneumathorax. 11"Awai cathetmers may

.iacaa =arcjunaousiv dunniz -h==tomv but can

ZU1C*.::-.O position opt=ailv. ý_Aovnw. pacement dur.


..'..1FJ&;QSLoMV mav ýV difficuit Owing to the :,IT

mica: nd r1cxi 

. ouir,, :i 
. 

the cathetan T".%is

oam-'a*.r!5 I =Lerrlod of percur,.neous viaceiver i


zzrneý2: a cneLc nuce. ýnabiinz iaie. ýssv.

.c==,e :_-,heter ;:iacement -',=ng thor2cotemy or


I

Technique


We us,2 ) ;tandard ý?viaurai -ati-eteruwar-on set anc.

;tanc.,ra znest tube. 7he epidur;ti inm.dwer needle


_4_,_ER L:CX 'WJNEC-Vi ASSEMBUf


_A 
2.0-4=;


ZATwi-V! -F-READING 5UIOE


ý? TUOHY EM.-.'RAL 411ME


THORACSTOMy rUSE


CETAIL


W F
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THORACOST' M'( TuGE-7


Unc-mlithrouO. tile sidear the;:heittuý6-:-2ar rzile;loia

ckmft-t W the zhest ýotdt. -the ema=l za:?t,-:t!r ;s Chan

irtsc-2d through :ýt n"-dit inj adv3ncez _=:1 is nr.

proc--des aoout =, tiýrou#. he divai af-t. -,-; -ht chcl:t


combined 15"MON i .nir msem".2


mmj=eousiv usmc standzrdi rý thorczzirunrv


mcn-i. :1 Placed tfte

=6*ter ts in-wrred :.,tie -he diest rube ,kr -.*-i -u*.--C na;i

am piaiked ýhroueh -he zhest 71be zice or v-14t

=zheter mto :1he -.1hest nibm -.1hould .,e =S.

the pitaurat S-173c.- -z rmtrt- vurenmi air zi-ailv, -ne

Ulem__iv MOUR2 71e x

ýisu= spa.-_


Aite! ;nzwarmon, Lne mme!er :zri 1.0

the chist with r.--t ýut not ned cneb E


,Ube itiMi". 7he vieuml. carhýtar u; then fir-a-z a Luar

that wul allow Lnieccons dirw.iy ffixotizi. -.;-e rubbor


Locil mesrh-acs are i=irmstereu


throup týhs vir=i catheter ýs needed. 'Se %ue

.,reserva-buvLvacaine with "t 0.1,


&g ev*rýv It hows as needea for o3in. However.

Contmuous lni=on ni lom IneEthenc ager% =zv also:_,e

umd f I]. 7ha s;.ie Jose of 0.2-:7-: ý.'.;Mva"Lnt!

'.41M trviritLmrne -i 6,-. to ci ýodv C%1QrV 0

hou r-,


Cam=ent


7!eur2u ad=n11U-_=n oi locu anestheticl :i ;n edective

me-too oL pain nunagernew in ratients -u.-ideminir

thancic s-r%ý-i vrocedures including pem.:aneous tube


thora=stoftýv 
[I.* 

^;I. Adtaxnistratzo., reauzzi %ý.tkter an


LndweiUns jeurat c-atnete? or a chtist tutm 7ne former

PMVidft a- ckwed ýWvstezn wim matntenanca of itenkry

And aVOUWWC of Mechmcai Probitins associated with

r4P""d lftlef=ns dkwdv into the chest Riga. Pleurai

Cadte an b* Pumd directly during !hnracotomv.

MinG Pffcuazwous placement may be diýicja owing 'to

ft Avabwtv Md the suma caiiba oi these cathuters. In

A"don. blind Percutarteous Piacement Car.-C-S a Smail

risk 01 Pneuntodw= or lung intur/ (41. The combinanon

Of Pleurai mtheter and cheit 

. 
ruo*'e facilitates ve.-.Utaneous


r4lj ("MCM01111111 OP V.71 9198tMUSiV

'o.111f Wnadrl rUW M014=10RAP

; -XIt"Unga. Z'he tiv 0 the mwter is


j Pofteriakv ind at the


jot.r. rhe cathmp is firmty avocned

me extemi rim= aýf dw chat


Vtrx tape.


:ýiacerner, ,r.--; en36ics -UTIC011 tO uie pieurai,

anes-:hcdcs un 3m, Dinam :vvz:;'r;L a dInt Mbe- -11,.L4 SYStem


-he Catheter Z05W.Orill and

-C -he av 7t ai-4o amvents kirrung or
Q..% 0 t t I-,! C


%;i :.,je -a .2 pr blem
C


tv..;n with -;I_,c!c oven trtn4r-.cotomv. A

:ioscd itenie syc:in, --ktrnz-_- zir ie3k is rr=ntained. The


can !;;c :Z, orrac."d to tna cheit tuve.

wntcn -jejV3 remuwu. in our


ixcen-ence. !X:Z1:1- :7-a rv-40.4mv il; esfv with aie or


3 Lj er ýozx iscd -his recnnua ue -n -note

nar -.-amen-.4 ý!Eher thoracutorny or


thori-%fr%l 7
 5t*&-.-ittc iurg:=., proc:CUM


:ý-Lý7,c;,ornv for 1PU1Tr^Mar"
MCC-:nvuae

,ions. ructe no=z,..-rorv vneumothorix. -r%a ui:a


In our r.%oenerc-.--. mere ave been no comoticalaorts

annvumoie -c :ne ?ieurat zathemr nor havie there 'Lvert

any ins=cai -.ýr _=-;ý-ac ::- .intral marvout ivstem


Frob-,cms c3used '.-v -,"e We h3ve obse:ved 'hat

,.vher. this teci-=,aud 's U,;iQ. ,he Oaticn* rzxeiv nouirc

pariorterai nzrc;;n:4 _Iunnn 4 to -_ hcuri after zdintn-
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Ba0wasebw aludiseMeside LOCAL AMKnMMCS 72100


Maternal hyposension has resulted from regional anesthesia. Elevatint the

patient s less ano positioning heron her left sioe may nelp prevent hypotenston.

Fetal heart rate should be n tom conanuousiv. especially during paracervi


-cai block. and electronic fetal monitoring is advisable.

Epidural. spimal. paracer4scall. or pudendal anesthesia may after the forces


of partuntion through changes in uterine commuhty or maternsi expulsive

efforts. Use of obstwx anesthesia may increase the need for forceps assistance

during delivery.


Administration of local anesthetics by paracervicai nerve block during

labor has been associawd with a high incidence of fetal acidosis and bradycardia

and has occasionally resulted in penristal death. Fetal bradycardia may occur

in 20-30% of patients recerving paracervicall block anesthesia with the


anude-type local anesthetics and may be associated with fetal acidosis. The risk of

letal bradycardta appars to be increased with prematunty, toxemia ot


preg-riancy. and feud distress China in fetal heart rue and blood pH have been

reported following epidund nestbasis. Some clinicians have advised against

the use of penictirvical block for anesthesia during lab" and agiunst

use of arrudeAM local anesthitics for pancervical block produced by a single

injection. If pwaosrvicali block anesthesia is undertaket. the possible risk to

the fetus must be consukred. pardicuiarly when fietal distress is anticipated

or in the presence of predisposing factors such as toxemia of pregnancy.

prematunty. or diabines, madilius.


Possible inadveneat inuacraruid injection of local anesthetic solution into

the fetus has P p a - i My occurred following suempted paracervical andlor

pudendal block. Such inadvertent injimoon has resulted in unexplained neonatal

depression at binh which was associmed with high serum concentration of

the anesthetic. seizures usually occurnd within 6 hours after birth. Prompt

use ot supportive mmuras mid forced unnary excretion of the local a Lhetic

has reportedly been effective for managing this compfication.


Systemic absorption of some local anesthetics during paracervical block

in earty pregnancy (anesthesia for elective abortion) may be rapia. since

rrmemai seizures and cardiovascular collapse nave occurred under these


conai-tions. Therefore. the recommended maximum aose of the drue should not tie

exceeded and injection should be made slowly and with frequent aspiration.

allowint a 5-minute interval between sides.


In obstetrics. low spinal (saddle block I and caudal anesthesia are

conuiundi-cated in psychologically unsuned pativists and in those with pelvic

dispropor-tion. abrupoo, piwastas. usengalled or floating feud head and placenta praevia.


unless cesium section is contemplated after induction of caudal anesthesia.

In addition. these anesthetic procedures should not be used when intrauterine

manitpulituons are required.


Safe use of local anesthetics during pregnancy prior to labor has not been

established with respect to adverse effects on feud development. Careful

consideration should be given to this fact before administering these druits

in pregnant women.


Dosage and Administration


Ill Administration

Parenteral local anesthetics mav be administered bv infiltration or ov


,-pidurat (including caudal). spinal (subarachnoid. intrathecab. or penpherat

or sympathictic block techniques. The druffs mav be tiven by sinale in)ecuon

or continuous block techniques in which repeat inJections; are given througin

a catheter inserted into the area being anesthetized. Local anesthetic solutions

containing preservatives should not be used for spinal or epidurai (including

cau") anesthesia. PartiaJiv used bottles of solutions which do not contain

preservatives should be discarded. In spinal anesthesia. the outside of the

ampub; should be sterilized. preferably by autociaving. (See Cautions: Other

Adverse Effects.) Prior to use. syringes and needles should be rinsed with

acmVied. distilled wow to remove traces of alkaline salts and small particles..


17he pauent*s blood pressure should be monitored during spinal anesthesia.

Resuscitative equipment and drugs which may be required for treatment of

adverse reactions should be immediately available when local anesthetics are

used. (See Caution: Precautions and Contraindications.) Proper positioning

of the patient is extremely important in spinal anesthesia. For specific


proce-dums and techniques of administration. specialized references should be

con-suited.


Genersilv. lower concentrations of local anesthetics are used for infiltration

and peripheral or sympathetic nerve block anestnesia than for epidurai


anestne-sia: highest concemisnons (but small dosesi are used in spinal anesthesia.

Dosage vanes with the anesthetic procedure. tne degree of anesthesia requirea.

and individual patient response. The smallest aose and concentration req ' utred

to produce the desired effect should be usea. especially in obstetrics. Reducco

dosage is indicated in debilitated or acutely ill patients. in very young children

or geriatric patients. and in patients with liver disease. anenoscierosis. or

icciusive arterial disease. in pregnant women at term. local anestrictic dosage

:or etitourai and spinai proccuums should izencradv be reducea to one-nail

.o two-iniras of the usual averaee aault dose.


For specific dowulm mist addilliensil information on chemistry and

stalillity, phernescoillimatim usm and of the paresserall local

anasitheum see the Individual menepraphs in 72M.


Sr1ecwdRrms.mJ-mn )V97 C ClIpMem. JýMWV 1974. AMrFKMSaCW"siFHeW1*-SYsrew

PhafflWars. inc.


MEMO

Supivacaino Hydrochloride
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Chemistry and Stability


0 Chemistry

Bupivacaine hydrochiorkle is a local anesthetic of the arnklee type with a


long duration of acuors, Supivacarne hydrochloride differs structuntily from

mailavacaute hydrochloride only in the substitution of a butyi group for the

N-nuihyl group. Bupivacaine hydrochloride occurs as a white. odorless.


crys-talline powder and is freely soluble in water and in alcohol. The pK, of

buipivacaine hydrochloride is 8.1.


Supivacaine hydrochloride injection is a stmile solution of the drug in

water for in - iection. Commerciailv available solutions of bupivacaine


hydro-,hioride have a pH of 4-6.5. Bucivacaine ana epinephrine injection is a
stente

,olution ot bupivacaine nydrochloncie and epinephrine or epineptirine bitartrate

in water for in)ecLion. trie injection contains 0.001 % ( 1: 100.000) or less


epi-nephrine. Bupivacaine hydrochloride solutions that contain epinephrine

bitar-Erate have a pH of 3.3ý6.5. Bupivacaine hydrochloride solutions. with or


without epinephrine. in multiple-dose vials may contain methylparaben 0. 1%

as a preservative. A hy
. perbanc solution for spinal anesthesia is commercially

available and contains 0.75% bupivacaine hydrochloride in 8.25% dextrose.

T'he hyperbanc solution has a pH of 4-6.5 and a specific gravity of 1.030-1.035

at 250C and 1.03 at 370C.


8 Stability

Buipivacaine hydrochloride solutions should be stored between 15-300C


and freezing should be avoided. solutions containing epinephrine should be

protected from light. Bupivacaine hvdrochlonde solutions should not be used

if their color is pinkish or darker than slightly yellow or if a precipitate

is present.


Bupivacaine hydrochloride solutions that do not contain epinephrine may

be autociaved at 15 PSI at 12 I'C for 15 minutes: solutions containing


epineph-nne should not be autociaved.


Pharmisookinsitlas


0 Absorption

Supivacaune hydrochloride has a lone duration of action. Onset of


anesthe-ýia followine administration of 0.5% solutions of bupivacaint hydrochloride

for dental anesthesia occurs in about 2-10 irrinutes and duration of action is

up to 7 bours in many patients. Onset of anesthesia following administration

of 0.25 or 0.5% solutions of bupivacaine hydrochloride in epidural. inciudiniz

caudal block. and peripheral or sympathetic nerve block occurs in about 4-1 i

minutes and duration of action ranges from 3-7 hours, In epidural block.

0.75% solutions of bulpivacaine hydrochloride produce a slightly shorter onset

of action: duration of acuon may be from 6-9 hours. Although 0.25 and 0.5%

solutions provide adeclu sensory blockade in single dons. they do not

produce complete muscle relaxauan. If given by the continuous block methocl.

however. repen doses will increase the degree of motor block. IU first repeat

dose of 0.5% bupivacaine hydrochloride may give complete motor block.

Singie-dose epidurall block with usual doses of 0.75% bupivacaine


hydrochlo-ride or single-dose intercostal nerve block with usual doses of a 0.25% solution

L-nay produce complete motor blockade which is necessary for abdominal

,urgery. In spinal anesthesia. a 0.75% solution in 8.25% dextrose has an onset

,Df sensory blockade within I minute and motor blockade and dermatorne

level am usualiv maximal within 15 minutes: the duration of sensory blockade

,verapes 2 hours and complete return of motor ability averages 3.5 hours

'ollowiniz a 12-me aose. Epinepnnne may prolong the duration of action

if bupivacaine.


After epidurai or candal administration of 125 or 150 mg of bupivacalne

!vdiroctilonde. peax. plasma concentrations of 0.45-115 AVML have been

jemonstrated. After administration of buvivaciune nvdrochloride for cauaal.

-pidural. or penpherat nerve block. peaK blood buolvacaine concentrations
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occur within 30-45 minutes. Cumulation of the orut occurs witn multiple

Jam: however. the lose duration of busisivacatne hydrocnionde anesuiesia

reduces me need for repeated doses.


N Distribution

After ansoisription into the blood. bupivacaine hydrochloride is mom highly


bound to piasma proteins than am any other local anesthetics: bupivacairke

is reportedly 92-96% bound. Busitvacame hydrochloride has the lowest degree

of placental transmission of pammerai local anesthetics and may cause the

least fetal depression.


0 Elimination

The elimination half-life of bupivacaine hvdrochioride is 1.5-5.5 hours


in adults and 8. 1 hours in neonates. Bupivacaine n ' ydrochionde is principally

metabolized to pipecoivixviidine iPPX) by N-dealkviation. probably in the

liver. Bupivacame is excreted in untie as small amounts of PPX unchanized

drug 0%). and other metabolites as yet unidentified.


Uses


Bupivacame hydrochloride is used for infiltration anesthesia and for

penph-eral. sympathetic nerve. and epidural (including caudal) block anesthesia. A


0.75% solution of the drug in 8.25% dextrose is used for spinal anesthesia.

Buipivacaine is not used for obstessic paral:iervical block or topical anesthesia.


Bopivacame hydritichlorkic has been used for IV regional anesthesiat in

various onhopedii and general surgmai procedures: however. high plasma

concentrations of the drug may occur following tourniquet release. and cardiac

arrest and death have resulted. Bupivacatne theretore should not be used for

IV regional anesthesia.


Cautions


0 Precautions

Bulpivacame hydrochloride sham the toxic potentials of the local


anesthe-tics. and the usual precautions of local anesthetic therapy should be observed.

(See Cautions in the Local Anesthetics. Parenterati General Statement 72:00.)


The 0.75% solution of buipivocame hydrochloride is no longer

recom-mended for obstetric anestfiesta. since use of this concentration for epidurai


anesthesia in obstetric patients has been associated with cardiac arrest with

difficult resuscitation or death. Cardiac arrest has occurred after seizures


resulting from systemic toxicity, apparently following inadvertent

intravascu-lar injection.


Sow commercially available formulations of bupivacaine hydrochloride

contain sodium metabisulfite. a sulfite that may cause ailergic-type reactions.

mciuding anaphylaxis and life-threatenme or less severe asthmatic episodes.

in certain susceptible individuals. The overaii prevalence of suffite sensitivitv

in the general population is unknown but probably low: such sensitivity appears

!o occur more trequently in asthmatic than in nonastnmauc individuals.


IN Pediatric Precautions

Pendiniz accumulation of further data on tne use of the dru2 in r>cdiaEnc


patients. Dupivacaine hydrochloride solutions snould not be used in children

%ouneer than 12 years of aize and the solution for spinal anesthesia should

not oe used in children younger than 18 years of age.


Does" and Administration


E Administration

Buoviscame hydrochloride may be administered by infiltration. and by


epiduraill i including caudal) block. or by peripheral or sympathetic nerve block.

Bulpivocame hydrochloride solutions comauting preservatives should not be

used for epidural or caudal block. For spinali anesthesia. the bulpivacalne

hydrochloride solution in dextrow is administered by subarachnoid injection.

Partially used solutions that do not contain preservatives should be discarded.


Resuscitative equipment and drugs that may be required for treatment

of adverse reactions should be immediately available when bupivacaine is

administered. For specific procedures and techmoues; of administration.


special-tzed references should be consulted.


0 Do"ge

Dosage of buipivacame hydrochloride vanes with the anesthetic procedure.


the degm of anesthesia requitted. and individual patient response. The usuai

dosages should generally be reduced in young. geriatric. or debilitated patients

and in patients with cardiac ancUor hepatic disease. The smailest dose and

owest concentration required to produce the desired effect should be used.


Most experience to date is with single doses up to 175 mff of buotvacaine

,ivdmchionde without epinephrine or 225 mt of the drur with epinconnne

::200.000. but individual paneras and procecums mav require more or less

4 the drusi. Doses should not tie repeated more ireouentiv than everv 3 hours


72:00


.;nd dosaac should not exceed 400 MIZ daily. since clinical eXpCnCWe With

ligheir dosage is lacking.


For infiltration anesthesia. 0.25% buipivacame hvdrochioride mav be used.

Solutions of 0.25 or 0.5% buipivacame hydrochloride with or without


epnepn-nne and consaming no preservatives are used for simile dose or continuou,

epodurall or caudal anesthesia. For caudal block. the u" dose of bispivacaini

hydrochloride is 15-30 mL of 015 or 0.5% solution (37-5-150 mg). For

epidural block (other than caudal block). the usual dose of bulpivaclaine


hydro-chisirids: is 10-20 mL of 0.25 or 0.5% solution (25-100 mg); in obinguics.

increimentai doses of 3-5 mL of the 0.5% solution. not exceeding 50-400

mg at any dosing interval. are recommended. Repeat doses should be preceded

by a sea dose containing ep 

FI ne if the vasoconstrictor is not

conowndi-citted. Solutions of 0.75% bupivacame hydrochloride with or without epinelph.


nne should be used only for single dose epKkft (but not caudal) anesthesia

and may be 1pven in a dome of 10-20 miL (75-150 mg): the 0.75% solution

shoullsi not be used for obsilettic anesthelsist Isee Caultionsli and should be

low for surpcai procedures to which a high delneel of muscle relLution

and prokosged effect am necessary. During eplidurati adimmswaam the 0.5

and OL75% solutions should be administered! in incremental doses of 3-5 mL

willit suffmiern ume between doses to demo toxic manifestations of Inadvertent

insivivasculasir or initraducal injection.


For peripberrall nerve block. litiplivacame hydrochloride 0.25 or 0.5% with

or withous, epusephinne may be given in a dose of 5 miL (12-1-25 mg) up to

a motiom of 400 mg daily. For sympathetic nerve block. the dose of

buovacium hydrochloride is 20-50 mL of a 015% solution (50-125 mg).


For mwobutibar anessivesus. the usual dose of bulpivaclune hydrochloride

is 2-4 mL of a 0.75% soisinoin ( 15-30 mg).


For onesithesus in the maxidary and mandibular area when a iongeir duration

of k" anesthesia is desuied (e.g- for orai surgery procedures genessily

associated with substantial postoperative pain). the usual dose of buiptyacaine

hydrochloride with eptnelphs tie is 1.8 mL of a 0.5% solution (9 ingli per

in*uon site: occasionally. a second dose of 1.8 mL (9 nigo per injection

site may be necessary. Injections should be made slowiv with frequent


asolra-tions. 'hw total dose'of 0.5% bupivacatine hydrochloridii solution for all in '

iec-tion sites spread out over a single dental sitting should usually not exceed


19 mL (90 mg i in healthy adults.

A solution of 0.75% buipiviscame hydrochloride in 8.25% dextrose is used


for spinal anesthesia. For spinal anesthesia in lower extrel ansil penneal

I R - I ' I v a dose of I mL (7.5 mg) is generally sufficienit. For lower


abdorm-nai procedures. a dose of 1.6 m.L (12 mgj may be used. For obsiletriciti spina

anesthesia in a normal vaginal delivery. doses as low as 0.8 mL (6 mgli havens


been used. For spinal anesthesia in cesarean section. doses of 1-1.4 mL

(7.5-10.5 mg) have been used.


For flarther Wareastioss on chemistry and stability, pharsoacalogy,

pharrislacokinetics. uses. cautions. and slosaste and administration a(


bupi'-vaosisse hydrochloride. see the Local Anesthetics. Parenteral. General

Statement 72:00.


PreWations


Boovacaine Hydrochloride
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Parenteral :aine hydrochionde occurs as a white. crystalline powder ana is soluble in
COM'd water ano slightly soluble in alcohol. Commercially available solutions of
Marcisme- Hydrochloride

i presmative-iree i. Sancti chloroprocame hydrochloride have a pH of 4.5.

Senvorcalne'


foreservative-treet. Astra


8upivacaine Hydrochloride in Dextrose


Parentalral

on 0.75% in 8.25% Dextrose
 Eluphractunst Spinal


(preurvative-iree). Abbott

Marcsinsr* Spinal

i Preservative-tree i. Sancti

Senlsarcsine4 Spinal

ipirservative-ireei. Astra


Bupivacaine Hydrochloride Combinations


025% with Epinephrine
 Soplitaosone

Billartrate 1:200.000 (of


I 
lydroct laride &


OPWAP"oý
 Epinephrine twun sodium

meaftsuffite in aniouis and


single-dose vials or with mettiviissincen

and sodium metabisuffite in

maitiple-dose vials. Abbott

Marceline- Hydroichimirift

with EPInsishrine fivith

sodium melawsulifile in ampuls

and sinvie-dose vials or with

Merhyliaratien ano sodium

Metainsull'ite in muiliple-dose

vialst. Sancti


0.5% with Eoineonrine
 Suplinscame

Bitartivite 1:200.000 (of
 Hydrochloride A

easneprinnei
 EpInaphnne iwith sodium


inestibutuitite in amouis arid

sintic-dose vials or with memylparatte


and sodium metabisuffite in

mukuple-dose %tais). Abbott

Mismainer" Hydrochloride

with Epinephrints 4widi

sodium metamsuffit,in ampuls

and singie-dose vials or with

methyllianatien and sodium

ineus6esuffite in muitivic-dose

vialsL Sancti

Sernsomaine,& with

Epinephrine (wstn sodium

melabisuffite in amouss and

singic-dose vlais or with

inethylparatien and sodium

rrietaiisulfate in multitile-oose

vialsi. Astra


0.75% with Eoineonnne
 Blipivecame

Bitartrate 1:200.DOO (of
 Wfdrochlonde &

eomocrinne)
 E~rin* twitri socium


mesabisulfitei. Abbott

Mamaineý Hydrochloride

with Epinephrine owitn

sodium meltunsuffille). Sancti

Senissorcemis,010 with

EPIn"hirine (with sooium

membisuifitep. Astre


Use is not curmnitv Inducted in tne i9tieling appmved bv the US Food and DrUl AdMIMMUMn.


SeircirdRemýJanm-)998. C Copýnqrht. Janw- 1974. Anteman 5",ri, fHeWrh-Sýsrwm

Pherneitctsis. Inc.


Chloroprocalne Hydrochloride


0

9 HC1


H,N C;


Chemistry and Stability


a Chemistry

Chlorwrocaine nydrochionde is a iocat anesthetic or the ester type wim


i snort curation of action. The arue differs structurally trom Procame

nyoro--'riloride oniv in me oresence of a chlorine atom on me benzene ring. Chlorot)ro-


0 Stability

Chloroproclurse hydrilichloride injections should be stared at a temperature


less than 40*C. prellerably between i5-301C. freezing should be avoided. If

chloroprocame hydrochloride injection is stored at low terilpieratures.


crystaili-zauon may occur crystals will redissolve when an solution maches room

temperatum. Solutions containing undissolved materiai should not be used.


Although commercially available chioroprocame hydrochloride solutions

are stenie. the vials can be autoclaved for terminal sterilization without


substan-tail loss in potency. Sterilization with ethylene oxide is not recommended.

since absorption of ethylene oxide through the vial clostine may occur. Solutions

of chloroprocame b4ochloride may become discolored aftei prolonged


expo-sure to light and should be protected from direct sunfighL Discolored solutions

should never be administered.


Chloroprocame hydrochloride is incompatible with alkali hydroxides and

their carbonates. soaps. silver salts. iodine. and iodides.


Pharmacalkhmedles


The onset mad duration of acuon of chlaroprocaine am somewhat shorter

than those of procarne. Depending on the dose and site of injection. I or. 2%

chioroprocatne hydrochloride solutions without epinephrine produce anesthesia

in 6-12 minutes ant! duration of action is 30-60 minutes. Addition of


epineph-rine 1:200.000 prolongs duration of action to 60-W minutes.

Chloroprocathe is hydrolyzed by plasma pseudocholinesterases mom


rap-idly than is procaine. The drug is excreted by the kidneys, chiefly as

diethylami-noethanot and 2-chloro-4-aminobenzoic acid.


Usles


Chloroprocaine hydrochloride is used for infiltration anesthesia. and for

peripheral. sympathetic. and epidural (including caudal) block anesthesia.


Chlo-roprocame hydrochloride solutions containing a preservative should not be used

for caudal or epidurai anesthesia. ne drug is not used for spinal anesthesia.

Chloropmaine hydrochloride is not effective as a topical anesthetic.


Cautions

Chlorommaine hydrochloride shares the toxic potentials of local


anesthe-EICL and the usual precautions of local anesthetic therapy should be observed.

(See Cautions in the Local Anesthetics. Parenteral. General Statement 72:00.)


Dosage and Administration


Chloroproclune hydrochloride mav be administered bv infiltration and bv

epidurai (including caudal) block or by peripheral or sympathetic nerve block.

Chloroprocaine hydrochloride solutions containing preservatives should not

be used for epidurai or caudal block. Parualiv useli bottles of solutions which

do not contain preservatives should be discarded. Dosage of chloroprocaine

lividrochloride vanes with the anesthetic procedure. the degree of anesthesia

required. and individual patient response. The smallest dose find lowest


concen-tration required to produce the desined effect should be used. Resuscitative

equipment and drugs which may be required for treatment of adverse reactions

should be immediately availa6ic when chloroprocame is administered. For

specific procedures and techniques of administration. specialized references

should be consulted.


Single adult doses of chloroprocitine hydrochloride (without epinephrinei

should not exceed 800 me. When administered with epinephrine (1:200.000).

chioroprocame hydrochloride doses should not exceed I g. A 1:200.000


epi-nephrineichloroorocame hydrochloride solution may be prepared by adding

0.15 mL of 1:1000 epinephrine hydrochloride injection to 30 mL of a 2 or


% chloroprocame hydrochloride solution that does not conuun a preservauve.

Solutions containing epinephrine should not be used for intertfigital block.


Solutions of 2 or 3% chloroprocaine hydrochloride with or without

epi-nephrine ana containing no preservatives are used for epidural or caudal


anesthesia. 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% solutioni should be injected prior to administering

the total dose: motor paralysis and extensive sensory anesthesia indicate


suba-rachnoid iniection. The test dose should be repeated if the patient is moved

such that ine epidural catheter may have been displaced. At least 5 minutes

should eiacise after cacti test dose before proceeding further. Iniection of a

large. single dose through a catheter should be avoided: instead. the drug

should be aaministered in fractional doses. if a large volume of the drug is

:nadverienity inlected into the suoaracnnoid space. an appropriate volume

e 2.. 10 mLi of cerebrosvinai fluid should be withdrawn throuen the catheter

ýr by seoarate iumbar puncture. For epidural anesthesia in the cervical or
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BURVACAINE HCLJ127


Y-Site Injection CompsabOy (1.1 Mirwre) (Cone.)


Bumetenide


Drug WV Conc Wfr i Cow RA"Wkr Rat I C/I


P*racillin sodium-tazobactam LE 40 mg/ml, RC 0.04 mVmlb 
Physically compatible with no change in 16U C


iodium measured turbidity or increase in


pard-cle content in 4 hr at 22 *C under

flu-orescitnt light


Vinoreibine tartrate BW I MWMI, RC 0.04 irigim? 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 licht


'Tested in sodium chloride 0.9%.

'7estea in dextrose j% in water.


AddWonai CompadbOy Information

sodium chloride 0.9%. and Ringer*s injection. lactated. for at lent


24 hours (2; 4).


Vehicles- Bumetanide is stated to be physically and chemically

-omt)atible in elass or PVC containers of dextrose 5% in water.


Nflilrhme- Bumetanide may precipitate if mixed with mdrinone

lactate infusions t 1"2).


BUPIVACAINE HCL

AHFS 72:00


Marvaine Sartori Winthrop


Products- Bupivacame HCI (Sanoti Winthrop) is available in

con-cenEmEtons of 0.25. 0.5. and 0.75% (2.5. 5. and 7.5 irigimi.


re-spectiveiv i in 10- and 30-ml singl"ose vials. It also is available in

20-ml (0.5 and 0.75%) and 50-ml (0.25%) singie-dose ampuls. The

).2-0 and 0.5% concentrations also come in 30-ml muitiple-dose

vials with methyiparaben I mgiml as a preservative. Sodium


ny-iroxide or hydrochloric acid is used to adiust trie pH (2).

Supivacaine HCI (Sanofi Winthrop) is also available in


concen-trations of 0.25. 0.5. and 0.75% with epinephrine 1:200.000 as the

bitamte. In addition to bupivecaine HCI. each milliliter contains

epinephrine bitartrate 0.0091 mg. sodium membisuffite 0.5 mg.

monothiogiycerol 0.001 nil. ascorbic acid 2 mg. edetate calcium

disodiurn 0. 1 mg. and sodium lactate buffer. Multiple-dose vials

contain methylparaben I mgiml as a preservative. Sodium


hydrox-ide or hydrochloric acid is used to adjust the pH (2).

A hyperbanc solution of bupivacaine HC1 (Sanoft Winthrop) is


available in 2-mi ampuis. Each milliliter contains buptvacaine HCI

7
..5 mg and dextrose 82.5 mg (8-25%) with sodium hydroxide or

hydrochloric acid to adjust the pH (2).


pH- Bupivacaine HCI injection and the hy 
i


,peroanc soiution have a

pH of 4 to 6.5. Buvivacaine HCl with epinephrine 1:200.000 has a

pH of 3.4 to 4.5 (2).


ýDect ' fic Gravirv- Bupivacaine HCI 0.5% -ith epinephrine

..200.000 has a specific gravity of 1.008 at _25 and 37 *C. The


hyperbaric solution has a specific gravity of 1.030 to 1.035 at 25 "C

and 1.03 at 37 *C (2).


Dosage- Bupivaca3ne HCI may be administered intradermally.

sub-cutaneously. submucosally, epidumily, or intrathecaLly as a single


injection or repeat injections made through a catheter into the arell


being anesthetized. Injections should be made slowly, with frequent

aspirations. to guard against intravascuiar injection (2. 4).


Dosage vanes with the anesthetic procedure. degree of anesthesia

required. and patient response. Most experience has been with


sin-gle doses. up to 2Z5 mg with epinephrine 1:200.000 or 175 mg

without epinephrine. These doses should not be repeated more


fre-quently than every three hours and should not exceed 400 mg daily.


Incremental doses should be used when feasible (2; 4).


For infiltration anesthesia. 0.25% bupivacaine HC1 solution may

be used. Solutions of 0.25 or 0.5% bupivacaine HC1. with or


with-out epinephrine and containing no preservatives. are used for single

or continuous epidurai or caudal anesthesia. For epidural or caudal

block. the usual dam of bupivacaine HCl range froen 25 to 150 mg.

In obstetrics. incremental dons of 3 to 5 mi (15 to 25 mg) of the

0.5% solution. not exceeding 50 to 100 mg at any dosing interval.

am recommended. A test dose. containing epinephrine if not


con-traindicated. of 10 to 15 mg (2, 4) or 20% of the total dose.

which-ever is less (4), should be injected at least five minutes prior to the


total dose and any repeat doses. -17he 0.75% solution should not be

used in caudal or obstetric anesthesia. This solution. with or without

epinephrine. should be used only for singi"ose epidural


anesthe-sia: it may be given in a dose of 75 to 150 Mg. For retrobulbar

anesthesia. the usual dose is 15 to 30 mg (2 to 4 ml) of the 0.75%

solution. In ond surgery, the usual dose of bupivacaine HCI with

epinephrine 1:200.000 is 9 mg per in.jection. given as 1.8 mt of a
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0.57c solution. A second dose may be necessary, The total dose in

a dental sitting should not exceed 90 mg (18 mi) in healthy 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 extremity and permeal procedures.

For lower abdominal procedures. the dose may be 12 mg. Doses

of 6 (o 10.5 mg have been used for obstetrical spinal anesthesia

2. 4).


Bupivacaine HCl should not be used in children younger than 12

years. and the solution for spinal anesthesia should not be used in

children younger than 18 years (2; 4). For pregnant women at term.

the usual average adult dose should be reduced by one-half to two-


thirds (4). Usual dosages should be reduced in young. geriatric. or

debilitated patients and in patients with cardiac or hepatic disease


0-4).


Mobility- aupivacaine HC1 injections should be stored at 15 to 30

OC. freezing should be avoided (2. 4). Products containing


epineph-rine should be protected from .,aht ýýanng storage (4).

Bupivacatne HCl without epinephrine and the hyperbaric solution


may be autoclaved at 121 'C and 15 psi for 15 minutes. Products

containing epinephrine should not be autoclaved (2. 4).


Bupivacaine HCl with epinephrine should not be used if a pinkish

color. a color darker than "slightly" yellow. or a precipitate


devei-ops (2).


Compadbill(v Information


A"dye CompadbiUry

BWvacnine Ha


i
 ý

I 

I 
Test


Drug
 Mfr
 l ConclL
 ilfr I ConclL Soin
 I Remarks
 Rf
 C11


Fentanyi citrate
 JN 20 me Wl
 1.25 me NS'
 Physically compatible with little or no
 1396
 C

ioss ot 

, 
eitner aruz in 30 days at 3 and


23 OC


Tested in PVC containers.


Drugs in Syringe CompatibiUty


Boovecaine HC1


Drug #in smitlel
 Mfr 1: Am
 Mfr Am
 Rfmwm
 Ref


Hydromorphone HC1
 KN 65 mgi
 AST mg/
 Visually compatible for 30 days at 25 *C
 1660
 C

mi
 mi


lohexoi
 I ml
 AST 125 and
 Visually compatible with no bupivacaine loss
 1611
 C

0. 125
 by HPLC in 24 hr at room temperature.

4 mi
 lohexcil not tested


Morrinine sulfate
 MA 129 mgj
 AST -.5 mv
 Visually compatible for 30 days at 25 *C
 1660
 C

ml
 mi


"Diluted 1:1 in sodium chloride 0.9%.


Additional Compadbilfty Information


Epinephrine and Fentanyl- A solution composed of bupivacame

Ha (Winthrop) 0." mVnd. fentanyi citrate (Janssen) 1.25 ýLgtml.

and epmephrme HCl (Abbott) 0.69 ýLgirnl was stored in lOOL-ml

portable infusion pump reservoirs (Pharmacia Deftec) for 30 days at

3 and 23 *C. The samples were then delivered through the infusion


pumps over 48 hours at near-bodv temverature (30 *0. The

sam-pigs were visually compatible throughout. and bupivacaine HC1 and


fentanyl citrate exhibited no loss by HPLC analysis. Epinephrine

HC1 sustained about a 5 to 6% loss by HPLC analysis after 20 days

of nocage at both temperatures and about a 9 to 10% loss after 30

days of swrage and subsequent pump delivery. 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.,*.1,1Aark T. Scarborough, M.D.,t


and Ellyn A. Radson, R.N.*


3ackyround and Objectim. Reports about the efficacv of local anesthetic periusion of


nerve stumps following lower extremity amputation are conflicting. We report our


experience with this technique following amputation of the upper extremity.


Meth-ods. Six consecutive patients undergoing proximal upper extremity amputations


(four forequarter amputations and two shoulder disarticuiations) for malignancy


were prospectively observed. In all patients. catheters were placed within the


ampu-.:,, nerve sheaths at the conclusion of the procedure. Bupivacaine. 0.23%. was


administered through each catheter as a bolus and then as a continuous infusion for


at least 72 hours after surgery. Narcotic usage. level of pain as reported verbally, and


presence of phantom limb pain during the infusion were recorded. For at least I


year after operation. data were gathered on the presence of phantom limb pain and


its intensity during each follow-up visit. Results. Complete analgesia was achieved in


ad patients by postoperative day 2. Narcotic usage was low. Three of the six patients


reported phantom limb pain during follow-up evaluation. Condusions. Continuous


local anesthetic perfusion of amputated nerves via a catheter placed under direct


1,inn provided excellent postoperative anaieesia. The incidence of phantom limb

7


or cancer patients did not differ Irorn. Enat previously reported but was easiiv


managed pharmacologically. The technique may also be efficacious for traumatic


amputations. Rey Anesth 1997: 22.- 351-336.


Key words: amputation. postoperative analgesia. nerve sheath catheters.


phan-tom limb.


I:-


-2in is a devastating complication

ion. !,, occurs in 83% of patients within


'710" the Dqurtments of *Anesthesiology and tOrthopaeaics.

Of Florida College of Medicine. Gainesville. Florida.
ý, 

in pan at the annual meeting of the American

Of orthopedic Surgeons. Atlanta. February 1996. anct


IM:t Socletv of Regional Anesthesia. Orlanao. Marcri

2. 1995. 

,
2.:zMi 
for r,, .1-=on December 20. 1996.

t1- I rlaence: Editorial Office. DepartmenE Of


W*ft0Qv. Universitv of Florida College of Medicine. Box
G .

1,nerAile. Fl. 32610-0254.


the first 4 days of amputation. Patients describe

classic neuropathic pain as 'knifelike," "sticking,'

'shooting,' 'burning' (1). In a retrospective chan

review of upper extremity amputations in our

institution from 1978 to 1992, 50% of patients

had phantom limb pain requiring narcotic


anal-gesics during follow-up evaluations. AJ1 these

patients received general endotracheai anesthesia

and intravenous narcotics postoperatively for pain

control; all patients were followed for at least I

year. Because the review was retrospective and

the patients were not soecificailv asked about
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phantom pain. the number of patients Who

eXDe-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 analgesia and its timing


in the prevention of phantom limb pain are

unknown. Examination of the literature reveals

the lack of rigorous. well controlled studies of this

diffiCUIE problem. Each et al. (3) reported on a

small series of patients undergoing lower


extrem-ity amputations who had epidurai analgesia

initi-ated 72 hours before surgery; these patients


re-ceived either narcotics. local anesthetics, or both

before surgery in this nonblinded study. Their

postoperative pain was treated with intravenous

narcotics and nonsteroidal antfinflarnmatory


med-ications. The incidence of phantom limb pain in

this study was 27% during the first week. 0 at 6

months. and 0 at I year; in the control group of 14

patients. the incidence of phantom limb pain was

64%, 38%. and 27%. respectively. Another study

by Fisher and "Aeller (4) on I I 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 I year postoperatively, reported a total


absence of phantom limb pain in these patients:

however. two patients had nonpainful


paresthe-sias. similar to those found in our study. This. too.

was a noriblinded 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 effect could be

demon-strated in the patients who receivea preemptive


intervention. However. in studies comparing

in-ierventions made before versus aiter surgery, a


preeMDtive effect could only be demonstrated in

half tlýe cases. There is no'clear evidence as to

when preemptive intervention of phantom limb

pain should 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). In a

more recent report. however. analgesic use and the

incidence of phantom limb pain did not differ

between patients undergoing lower extremitv

amputation followed by continuous bupivacaine

nerve sheath infusions and control patients (7).

To our knowiedge, 1-10 other investigators have

applied this strategy to upper extremity


amputa-tion, a much rarer operation. This report describes


.he use of this technique for postoperam -jaime.

sia in six patients undergoing upper L :-er

amputation. The efficacy of analgesia and the,

dence of phantom limb pain were examined.


Materials and Methods


Mth institutional review board approval. (i,1l.,

were gathered prospectively in consecw:ve 1),,.

tients undergoing upper extremity ampu-.. )n fill

malignancy at our institution between i L)92 all,,

1995. All patients underwent general inhaiaticiti,il

anesthesia with fentanyl, up to 5 llgAg. With ill,

forequarter amputations. the nerves were trail.

sected at the cord level and either two or three

catheters were placed. The shoulder disarticuli.

tions were at the terminal branch level. and tile

catheters were placed in the median. alki

radial nerve branches. In each case. ierve%

were sharply transected proximal to the icvei (ij

amputation. No clips or sutures were used on itit.

nerve ends. and the nerves were cut at 45-1o (.Ili

proximal to the wound edges. After amputatioii,

20-gauge polyamide closed-tip catheters (Burmi

Medical. Bethlehem. PA were threaded between

the epineurium and the severed nerve unaer direa

visualization by the surgeon (Fig. 1). 7'-,.ý


tech-nique for catheter placement involves tra:'.L,dc1

of the nerves. identification of the epineurium, a.

placement of the catheter between the epineur]Lllll

and the nerve. The catheter was ty
, picaily threaticill

as far as it could be easily introduced. 2-5 cm prox.

imai to the transection level. Two )r three

catheters ivere placed for each patient because al

least two catheters enabled a greater vniume (,f

local anesthetic to be delivered if necess: -his


strategy resuited from our experience :.,I I

patient who was not included in the stuav (Qlroull


because of extensive chest wall excision. Only one

catheter was placed in this patient. and she


corn-plained of persistent pressure paresthesia when tile

rate of analgesic infusion was increased from 6 11)


8 mL/h.

The catheters were secured with a suture to the


epineurium and brought out at a site dist,-,-- Iron,


the wound closure. After the catheter-, 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 mL/h 

b%'


means of infusion pumps (Bard MedSvstern).


North Reading, NIA). The rate of the iniusioDs


through ail the catheters was adjusted to a

corn-bined maximurn of 0.5 mgjkgih as nect: d , -)'


achieve analgesia. and the infusions were :!iair
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tg. 1. Schematic drawing of nerve sheath catheters

threaded between the epineurium and the nerve


follow-ing shoulder disarticuiation. All catheters are brought

out to the skin and secured with a suture.


:ained ;-)r a minimum of 72 hours. Morphine

sui-.ace. -z every 6 minutes maximum. was


avail-mie to -oatients as needed by means of a

patient-controiied device. The analgesic regimen was


switched after the first postoperative day to oral

narcotics. to be given at the padent's request.


Twice daily during infusions. patients were

ques-tioned about the following symptoms of local

anes-thetic toxicity: tinnitus. perioral numbness.


metal-lic taste. and sedation. The amount and type of

supplemental analgesics j 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 0 (no pain) to 10 (worst

pain). At all postoperative follow-up visits. patients

were asked whether they had any sensations in the

phantom limb. These follow-up visits were


sched-uled at 2 weeks, at I month. and every 3 months

for the first year and then every 6 months


there-after. Data are reported as mean t SD.


Resuits


Six patients were studied (Table 1), three women

and three men with a mean age of 59.5 years

(range, '10-84). Their mean pain score


preopera-tiveiv was 4.5 t 3.8. Complete analgesia was

achieved in all patients by postoperative day 2. the

mean pain scores on postoperative days 0 to 3

being 3.8 ± 4.1, 1.8 ± 1.6. 0 t 0, and 0 t 0


respec-EiVelV. After 24 hours of patient-controlled

mor-phine. most patients received oral narcotics on


request. The amount of morphine sulfate

equiva-lent administered during the entire hospitalization


averaged 20 mg. and for postoperative days 0 to 3,

it was 10.4 ± 11.0 mg, 3.1 = 4.2 mg. 1. 1 ± 1.7 mg.

and 4.9 t 7
-7 mg. respectiveiv. For uiree patients

who rated oain as 3 or higher and had an initial

dose of bupivacaine of 4 mL/h. the infusion rate


Table 1. Demographic Data and Diagnoses for Patients Who Underwent Upper Extremity Amputation for

Malignancy at One Institution in 1992-1995


Age
 follow-up Period

patic. Sex
-(Y)
 Diagnosis
 Area of Amputation
 (montfisi
 Outcome

7


M
 45
 Recurrent osteosarcoma of the
 Forequarter
 15
 Dead of disease

proximal humerus


M
 20
 Osteogemc sarcoma of the
 Shoulder
 41
 Alive. no evidence of

proximal humerus
 disarficuiafion
 disease


82
 Malignant fibrous nistiocvtoma
 Forequarter
 Alive. no evidence of

of the proximal humerus
 disease


F
 61
 Angiosarcoma of the arm
 Forequarter
 22
 Alive. no evidence of

disease


65
 Nialignant fibrous nistiocytoma
 Shoulder
 Z7
 Alive with disease

of the proximai humerus
 disarucuiation


N1
 34
 Metastatic adenocarcinoma with
 houider
 26
 Alive. no evidence of

a humerai nonunion
 disarticuiation
 disease


/7(.---
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was increased by 2 mL/h. The average rate of

bupi-vacaine administration was 6 mL/h per catheter.


with a range of 4-8 mUh per catheter. Only one

patient. a 90-kg, 20-year-old. received the


maxi-mum infusion rate. for a total of 45 mg/h over 80

hours. No patient exhibited any symptoms of local

anesthetic toxicity.


During the infusion period and at subsequent

follow-up visits throughout the study, all six

patients reported nonpainful phantom sensations.

Three patients reported phantom limb pain. In one

of these patients. the infusion of bupivacaine was

delayed by 90 minutes, and pain was rated as 10

on emergence from anesthesia. The patient was

given additional boluses of 0.25% bupivacaine.

and his infusion rates were increased to the


maxi-mum. He was also given morphine sulfate and

ketoroiac intravenously. His pain decreased to 4 on

postoperative day I and to 0 by postoperative day

2. Phantom limb pain developed .2 weeks after


amputation. which he described as -exaCElV what it


felt like when I woke 
up.' 

He received oxycodone.


amitriptyiine, and mexiletine for 10 weeks and has


5ubsequently been free from phantom limb pain


for 28 months. In a second patient. numbness in


the phantom extremity was rated as 2 OUE 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 I month following surgeryý 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 after the amputation.


Discussion


All patients in this study underwent amputation

of an upper extremity for malignancv. This


anai-gesic technique may also be applicable to

ampUEa-tions for Other indications. although this study did


not examine Other patient populations.

Although continuous infusion of local


anesthet-ics via catheters placed percutaneously into nerve

sheaths has provided effective analgesia following

manv n es of extremity surgery (8-11), this is

the first clinical report of analgesia following

amputation of the upper extremity that was


ob-tained by infusing local anesthetic through nerve

sheath catheters. Our data suggest that ( 1)


periDh-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

successful analgesia following upper extremitv


amputation. Although the number of I . 11 Wk!
studied was small. our results are clinicall%

able because of the limitations 'Imposed I

study of upper extremity amputation: it is a rare

operation. and phantom limb pain is such a tiev.

astating complication. both physically and

tionally, that studies using intravenous


narniti,-analgesia. with its known lack of efficacv.

be difficult to justify.


Local anesthetic block of peripheral nc:,,.

reduce the nociceptive impulses from the 

peril,11' 
'


ery to the spinal cord and thus may prevent %IIIIIal

cord hyperexcitability, which can lead to cliroIli,:

phantom limb pain. Other techniques that wotll,l

provide afferent block of impulses to the cellir.11

nervous system should be equally


efficaciotl.-providing analgesia and possibly preventing

torn limb pain. To our knowledge. no othcr

gators have reported the use of continuous --rvit.,11

evidural or interscaiene block for analgesia lolliiw.

ing upper extremity amputation. The possailt.

advantages of this technique over percutancomiv

placed catheters are that (1) catheters are knowil

to be correctly placed. because they are plact-ti

under direct vision. and (2) these catheters cannot

be pulled out or dislodged during surgerv. The

obvious disadvantage is that catheters .1aced

following surgery, when spinal cord


iiypervx-citability may have already occurred.

In one study, patients undergoing lower extretit.


ity limb salvage or amputation who received

btipi-vacaine through a nerve sheath catheter placed


during surgery under direct vision had

substan-otic analge.sk
,ialIv decreased postoperative narc


reouirements (6). .14o catheter- reia led

collitifica-11HIC
.ions or side effects secondar% to the


0,,--were reported. The incidence of phantom final 11,111,

was not specified by Malawer et al.; however. none

of the 12 amputees has since developed pharimin

limb pain (personal communication. 1994).


Other studies of the incidence and severity of

phantom limb pain following lower extrel"llitY

amputation have so far been conflicting. In Mle

study (4) postoperative narcotic usago: t1v a

prospective, nonblinded series of I I PaLivl:

underwent lower extremity amputatioll aI'd

received a continuous infusion of local anesthetic

through a catheter placed directly into the


anlPtl-tated stump of the sciatic or posterior ribial nervt,

was compared with that by a retrospective control


group who underwent a similar procedure. Meal'

narcotic use differed significantly betweell tile

groups. Also. phantom limb pain was totail v---set'(

at I vear in the nine surviving patiell,:- '-'Vho
-eceiv' III
ed a continuous local anesthetic infusiull-
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g %%mi ,nose positive results. no difference

JcLt. -
 -.iilc Was reported in a retziospecu've


W
 undergoing lower exmmixy

Lai.
 ýnumvacajneiitreated patients and


Co[lLrc!
 .1:lents 7j. When 9 of the

bupiva-:,atients and 12 control patients were


:,:Lr*%-ie%ved to assess their phantom

paiii.
 ot the 9 bupivacaine-treated

is 77
- , and half of the control pauents


neu this complication. A number of factors

illij.. -
 --d the different outcomes of the two


parl.
 oin: for exasnpie. patient selection

065;.
 -,.ii the patients in the positive study

perlll!, 7
: . ,:icular disease. compared %vith,

jr, i!,.t: :
, v-,ative study. The total mass of


bupi-Inc
and the way it was

admirus-a.5o
,etiveen the two studies: _'3


h Llý ,
 infusion in the positive study.

part:-,:
 ."Ivii imil intermittent boiuses


[ 

Our ýi_ .:ýorc cioseiv resembled that used

tile Uluv nameiv. continuous infusion

k)cal jnt:ý--euc at a much larger volume tup to

iniv n i - ', e ,oilowed the recommendations of

wer et i. to i. who used a maximum infusion

1)1 0.5 :-.,_,.,k-wh and the same technique in


r si Liuv. 7',.e reponed serum bupivacame ieveis

gm fro,.n '-'Ildetectabie to 1.1 I.Lgimi.. :n our

V. o; ý,e patient received the maximum


lision f bupivacame. In patients ivith

he-tic or disease. the maximum infusion rate


builivacame siiouid be reduced because

bupiva-it" iliv cicirance may be impaired.


j T11L' :),11jentS in both the positive and negauve
0

1111141V i!:lferea from ours. ail of whom had cancer.

Thc 117cloence of phantom limb pain in patients

ý"'dvrcoiv,_, z.niputatiori for cancer has been


re-ncti high as 90% within the first year 121.

i,:e a patient at risk for developing


1111(1111 luim pain include preoperative pain level

coping strategy used (12.13). In oncology


pain is the most common presenting


symp-T"


The combination of pain with the psychologic

17ation of the patient given a devastating


110% (4 cancer may lead to a higher incidence of

%in in oncology patients than in trauma


and Helier (2) and Smith and

S
MI reported phantom limb pain to be


co"I'llon in pediatric oncology patients than in

"'Tric traurna patients. In our series. phantom
h N1111 occurred during the first year in only


'Ile six patients. and only one patien t. ,-vno

furtner irea=ent. had significant Dam at I


evaluation. On the 
basis' 

of our

Iii local anesthetic Infusion through


nerve sheath catheters following upper extremitv

amputation. we recommend the following:


nvo or more nerve sheath catheters should be

placed within the amputated brachial plexus

during surgery if at all possible.


3upivacaine should be admini tered through

each catheter as a bolus followed bv an


infu-sion of at least 20 mgih to the braciiiaL

plexus (based on the minimum effective

infusions in our study and the positive

experimental study (41).


A strategy for pain-free emergence from

anes-thesia should be developed. including timely


delivery of local anesthetic and addition of

other analizesic modalities as needed.


Phan-tom pain should be treated aggressively if it

develops.


.-Uthough this report is not conciusive. it suggests

.hat continuous infusion of locai anesthenc via

nerve sheath catheters provides excellent


postoper-adve analgesia following upper e=emity

amputa-Eion. The incidence of phantom iimb pain did not


differ from the retrospectively reviewed histories of

other patients undergoing this procedure without

tis intervention. Combining this technique with

preoperative nerve block may improve the


imme-diate postoperative analgesia and may reduce the

incidence of phantom Umb pain. However further

studies are needed to delineate the role of


analge-sia. whether preemptive or postoperative. in

pre-venting phantom iimb pain.
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Intrimarticular Alorphine, Bupivacaine, and Morphinel

Bupivacainefor Pain Control after Knee Mideoarthroscopy


cseoTe F. KMwy, 
M.D_* AWmw C. N. Chan. Ph.O.,t Dwgias E. GaHand. M.D_* Chrfttoo Stain, M.D.§


&WOU" has "Catie"Inted thet OPW& Can prod- Possint


and--Now 
by, - 

5 Wkh OPWW "apies in por4illmir"


J'aimme This study soogm 0 ampere the Offects of Morphine with


these of Isuplavacisine sdmhmimud imussr==LwIY upon P1141111


lol-,*,jag girthrostiopic kiiiiin suirlwy. In a double4gissiL candomiad


"imser. 33 potineut ressived oldier Morphine 0 mg in 20 mi N&M

. 11). blispivecatime dt ML OM%1 Is - 11). or a combination of


lkle1we in - II)i*Uuagdeubriyatdwc*ORW"i"Ofsmrgwy. After


1. 2.3. and 4 Is a" at dwend efda lot and 2ad posunmr&tiv* days.


pain was assumed by a vind analogue saim, and OuPPiumOmai


an-aigmkrequiremmmvmm we I I Pain scares were significautiY

Cromer in dwmwpbilwgfmWtbmintMG&hcrtwO,3-00


atIh-Them were 80 significaus difiereaces at 2 and 3 h. From 4 Is untiI


I he end of the study per" pain scam - significantiv greater


ill litef bupivacaine group then in the otheir two groups. Anstilgesic

f,W"empinims were shlai4eandw , asset to the morphine group than


in aw other groups at I Is but - sigoifi"ndT greater in the


bu-pivaesine group don in the otber groups throughout the remind"


of the studir period. We cosidude that intrearticuiar morphine


pro-dam an ansiguitic cam of delayed onset but of remaritaNy long

aurissiou.Tbe-, ' 'undou of chow two drugs resuits in satisfactory

ansignia ghrosighouir die, entire observation period. (Key words:

.kesigesim opWi& saiwphisse. Anesthetics. locah bupivacaine.


An-cisjok gechadqueaf intmanicuiar. Pain: postoperative.)


OPIOID ANALGESIA has been associated With aCEi%-ation


I)f opioid receptors within the MlErai nervous SVSEem.


Ev-dence has also accumulated that exozenous I ̀  as weii as

ý!ndozenous'-s opioids can produce pronounced


antino-:icept- t! effects by interacting with outoid receptors ill


:MDavra 
. 
i tissues. We have beeii able to differenEiate the


,vpes or opioid receptors 
irivoived' 

and to demonSErate
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such receptors on peripheral ten, ina of primary affinwt


neurons functionaily' and in situ.' 
Furthermore. we have


shown that penpherafly adminatered opioWs am elicit


significant. analgesic effects in humanL'** 
Thus. low doses


of intraarticular morphine. injected at the completion of


arthroscopic knee surgery, can produce relatively


long-lasting postoperative analgesia apparently via activation


of local opioid receptors in the knee joint. 9


tive analgesia after arEhroscopy has also been


examined after the intraarticuiar administration of


con-ventional local anesthetics. "" So far. however. the results


are equivocai. Thus. in patients receiving intrzarticuiar


bupivaciLine. Henderson et al.` found no effect. whereas


Chirwa et al." found significantly reduced pain reports


and supplemental analgesic use compared to conuolL


The present study u2s designed 1) to examine the


an-algesic effect of intraarticular administration of a small


dose of morphine upon postoperative pain in patients who


had undergone arthroscopic knee surgery: 2) to compare


the effecE to that produced by a conventional local


anes-thetic. bupi%2caine-. and 3) to examine the effect of a


cont-bination of morphine and bupivacaine.


Materials and Methods


PATIENTS


The project. Nvas HISE11A.111011.11iV approved. and informea


consent, was obtained froin each patient before surgen .


Thirtv-three outpatients undergoing arthroscopic knee


surgery were studied. Surgical procedures included


di-agnostic tissue excisions. partiai or total meniscectomies.

and laEerai release. with approximately equal


represeti-Ladon among the groups. The criteria for exclusion from

the studv were ASA physicai status rating of 3 and

7 terlL and the requirement for postoperative
 intra-,re2


articular drainage. Ali patiems rcceived meperidine t!


mg/ kg intramuscuiark-) and inidazolam (0.03 mg/ kg

in-Lramuscuiariv) I h before surgerv. Anesthesia was induced


with thiopental (4 mg/ kg). Succinvicholine 0 mgl kg) was

administered to facilitate tracheal intubation. after which


nestilesia was maintained %, i t h 0-, N-0 and isoflurnn r


0.8-9-0(7).


EXPERINIFN ', '.L DESIGN


At tile coliciusion or surven htit before the arthroscu;,,.


,.%,as removed. L)aEienEs recen ed otie of the following s,'--
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lutiona inuzarticulairly in a double-blind. randomized

manner. I mg morphine-sulfate in 20 mi NaCl (n - 11).

20 rni 0.25% bupivacaine (n - 11). or I ing morphine

sulfate in 20 ml 0.25% bupivacaine (n - 11). These doses

were chosen based on previous animal and human


stud-ies."I"' Thereafter. general anesthesia was terminated.

Sbace previous sakfies had shown that both intz-aarticular

19=luad bupivacaiDe were more effective than


sa-line. voe did not use such a control group, for eddad


PAIN ASSESSMENT


Postoperative pain was assessed using a 10-cm visual

analogue scale (VAS)" ranging from "no pain" to


"un-bearable pain." Scores were taken at 1. 2. 3. and 4 h after

drug injection and at the end of the I st and 2nd


post-operative days, respectively. Supplemental analgesic

medication was available upon request and was recorded

at the above intervals. In the recovery room. fentanyi was

given in increments of 0.05 mg and titrated to the patient's

subjective level ofcomfort. Upon discharge from the


hos-piad. the patients were instructed to use I or 2 codeine

tablets every 3 h when needed. and were given a sheet of

paW that had two VAS and a space for analgesics. They

were asked to race their pain intensity over the preceding

24 h and at the end of each postoperative dav on the VAS

and to record their analgesic usage at the same time. nese

sheets were then mailed back to the hospital by about

70% of the patients in each group.


DATA ANALYSIS


Demographic data were anamed bv anuivsis of variance

(ANOVý)." To score the VAS. the distance tin


mifli-meters) from the "no pain" end to the mark provided bv

the patient was measured. To determine supplemental

analgesic requirements. meperidine doses were converted

into codeine equivalents based on an equianalgesic rmtio

of 1: 1.6. " Each patient's EOt2i consumption during their

stay in the recoverv room (I st h). ill the outpatient


de-partment t 2nd-4th h), and at homir t I st and 2nd post-


TABLIE 1. DeMoltraphil: Data


Dý ve Surve"

Age Im ',Vetotot li'll nm#


Nlorphine

(n - 11) 44.u = 67 :t


Bupivacaute

ill - i 1) 45.2 =


Nforpnine

buo6vacatne i

- i 1) 44.9 = v.3 3 1


Means = SEM are eiveri.


1410k


v owl,


operative days) was calculated. Compirisons of pail. -ir

betwieen groups were nude using the Kruskal-Wallis t(

and Dunn's procedure for post hw evaluation. Compa

sow of anaigenc consumption between groups were ma

using an ANOVA and Fisher's least significant differer

(LSD) procedure for post h" testing.13 A P value :5 0.

was considered significant.


PLawts;


There were no significant differences (ANOVA) in

tient demographics (table 1) and preoperative pain scc

(average 12.4 t 4 mm).


VAS scores were not diffierent between groups ul

3 h postoperatively (P > 0.05. Dunn's test) except for

Ist h. when the morphine group dispiayed significa,

greater values than the other two groups (P < 0.(

Dunn's EesO. From the 4th postoperative hour until

end of the study period (2nd postoperative day).

scores were significantly greater in the bupivacaine gr

than in the other two groups (P < 0.05. Dunn*s

(table 2).


Supplemental analgesic consumption was signific;

greater in the bupivacaine group dun in the -her

groups throughout the study perimi (P < Off,_ ;D

except for the I st h. during which time the

group required significantiv more than the utner

groups (P < 0.001, LSD test) (table 3).


Discussion


In patients %%ho have undergone arthrom4soic

ý.urgerv. inEraarticulur morphine produce,,

nounced atiaigesta than irlEraartlCt.liar nutmac.,;:i

tween the 4th h and the end of the 2nd

day. whereas buotvacaitie is a superior atiawc%ii (i

the I st h postin ' Jection. The combination ,i hoti

stances produce' 5atisfactory analgesia Lill-OLLI-1h0t

entire studv period.


The analgesic efficacy of these treattilf-Iti, 1%

mented bv a direct subjective measure ot tiori -t;t


14-17 1
the VAS. , ,a all indirect indicator. stitivitc!!ir-i

algesic requirements. Both measures appe.:!


-well. in Eh2t during the ISE h both VAS bo,i r, m it

a,esic requirements were significandy greater tit the
g

receiving morphine alone than in the Odlet I it, I i!


and between thin 4th It and the end of tht rmi% L

both measures t, cre vreater in the gro tit t,

Ptvacatne aiune thati in the other two zro?!:


-larger utzioutlUi rectuesced additional

soectivediffere:,.t:c.,iiit-evortedl'AS3((.,(

ýistini:E. These differetices Might have


bt:-in the absence ol'additional medication. u,,:

'A as IM00531bie t 0 U I Ehho id for obvious e (! i!,,
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TIM
 1
 2 h .7

1 

sb
 4 IN,


Niorphine (G 1)
 56.0110
 28.3 ± 11
 MS :t 7
 13.9 * 7 18.6:t 6
 Ila * 5

24.15
 17.33
 1233
 14." IL72
 13.67


Buipivacame (G2)
 22.3 :t 9
 26.5 :t 11
 224 :t 6
 322:t 9 BU * 7
 2U *6

IL18
 15.30
 16.95
 20.40 21.23
 21J5


%lorphine -r bupivacaine
 20.0 * 4
 14.3 t 6
 20A * 5
 $A * 4 20.2 = 5
 13.0 * 4

1340
 14.18
 M77
 11.72 13.46
 ILSO


F vaiuc
 IL07
 0.74
 1.74
 5.71 5.76
 6AT

P Vaitic
 0.006
 NS
 NS
 0." OAD
 0.04

pail A"
 GI > G2
 G2 > GI G2 > GI
 G2 > GI

Comparison
 GI > G3
 G2 > G3 G2> G3
 G2>G3


�=ns = SEM (nWinwinn) mmi inintin nuitim are gwien. Data werie

.1nitivited by Kruslud-WWW isad Dunn's Frocedures.


NS, - differeam nm significant.


The present data suggest that intraarticular

bupiva-c;iine Produces an immediate analgesic effect of relatively


short duration. while morphine produces a much

longer-. 

asting effect but with a delayed onset. These

character-istics agree with previous reports examining the


inErzar-,icular administration of bupivacaine.' or

mor-phine. 8.9.16


To discuss these time courses of action. one has to

con-sider several aspects. First. the question arises as to the


site of action of these drugs. It is generally accepted that

local anesthetics exert their effects through an action upon

peripheral nerves. and the duration of action of


bupiva-came observed here is entirely consistent with previous

studies. 1, ., 3.19 in the case of opioids. however. such effects

,ý:tve been demonstrated oniv recendy. Thus. low doses

)f peripherai1v administered opioids can produce potent

anEinociceptive effects mediated bv peripheral opioid


re--eritors in inflamed tissue of the rat. 3.5.20
 Moreover. in

_.Lmians. iow doses of intmarticuiar nioriphine can


signif-;cantiv inhibit postoperative pain bv an activation of

pe-ripherai opioid receptors within the joint. ý Similar to the


!ptnai appfication of opioids. the duration of analgesia

at . 

ter inEmarticuiar morphine appears to be considerabiv


longer than after systemic administration .21 The remote

possibility of a centmi action of this small dose of


mor-phine. although not examined here. has been excluded

in a previous study.' Other possible explanations are

morphine's low Hpid solubility. and its slow rate of


ab-sorption into the circulation resulting therefrom. or a

rei-ativeiv low blood flow to the articular area. In contrast.


the relatively high lipophilicity of bupivacaine" could

ac-count for its faster uptake into the circulation and


con-sequent removal from the joinE. 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 explain morphine's deiayed and


bu-pivacaine's immediate onset of action.

Second. the mechanisms of action of these drugs have


to be taken into account. Local anesthetics are thought

to produce their effects through inhibition of the


gen-eration and/or propagation of action potentials at the

:ieuronai membrane and a rmufting blockade of afferent

i iociceptive barraire.: 9 Tn the case ofoptoicis. two difirrenE

peripheral mechanisms mav result in a decreased


noci-ception. On the one hand. morphine inav diminish local

POSUMUmadC inflammation through aCdons on leuko-


TAsU 3. Postoperativc Anaigesic Consumption


Febuiet" dagi


cmbýtmc-Tim
I h
 h
 Daw 4
 owl


MorphineiGll i
 130.0 = I b. 7
 45.0 :t 14.3
 30.0 = :.,!.,J
 33.3 & 2 1.6

(95.0 = 14.51
 128.3 :t 13.9)


Bupivac2itte tG2)
 1A = 6.4
 105.0 t 22.2
 1120.0 = 26.6
 S4.5:t 23.2

(225.0 = 2!.9)
 (309.5 t: 21.2)


Morphine - butitvacaine t(-;3)
 31.8 = W, 1
 36.0
 66.0 1 1.S
 33.0 :t 6.6

t 72.0 61
 ý105.0± 5.8)


Value
 24.54
 5.73
 2.92
 6.51

Valuc
 <0.001
 11 008
 0.049
 0.005

:,,w ip,..
 G1 > G2
 GLI >
 G > C.
 G2 > GI

L_ontoarison
 C. I > G3
 62 >
 C, > k...,
 G2 > G3


he vattents toEai consumptioti auratig tneir stav in the recu%ei-%

r,ýom i i h). in the outpatient ce=rtnient t2-4 h). ano, at home


most-ýoer:itive cavs J; ana 2) is given in rneans = _-ýENI- Data were an2jvzca


- anawsis oi: variance ana Fisher ý ca3c siviltricanE difficrerice orut,

Jure. CumuLative amounu oi coacute are iriveit in brackets.


'Al
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cytes.'2m inhibition of bradykinin formation.' or


inhi-bition of Own 
extravandon.2' 

On the other hand.


opioid binding sites have been shown on primary afferent

neurons.n-0 We have demonstrated such receptors


functionally 
7 and 

immunohistochemicafly.'


Conceiv-ably, activation of these neuronal receptors can cause


attenuation of the excitability or nociceptive input

ter-minahm-" aW/or inhibition of release of excitawry


uvrismitters"t 
and ukimteiy resuilt in antinociception.


In suvwary, we have shown that in patients having

undergone arthroscopic surgery, intraarticular


bupiva-caine yields postqxmitive analgesia of immediate onset


but only of short duration (2-3 h), whereas intraarticular


morphi ne produces an analgesic effect of delayed onset


(about 2 h postinjection). but of reniarkably long duration


(as long as 2 days postoperatively). The combination of


these two drugs results in satisfactory anaigesia


through-out the entire observation period.


Mrs. G. Kableis is grateMy acknowledged for preparing the

manu-script-
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(:Ornparison of Postoperative Analges "c ̀e ts of Intraarticular


Bupivacaine and Morphine Following

Arthroscopic A`nee Surgery


Siftivam N. Reia, M.D., 
- Rims E. DIckstain, M.D., t Carl A. Johnson, Af.D.:t


Xwn, studies have shoare thist. in she p ofinfisimmation.


the joci 
tintictioussion ofspi" inteselfesil6The ..........


rgWy of loW 
anadmdo asad. F adminiscarecii Intrzard&


"Jaiv .88 
conwared in Palms" mdwpiag "thý knina


-$07 ,dW epidurui 8UMWWBil6 WO compared P I I P 
I 

pain
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I been; (ANOVA. P <.0516 Subsequent


sawwwmeuwsigmismuwy 1111 in the don groups. WNle


posiout in g wer I reRmasted analgesics during the first possop.


.tative hour. nine pattiman in group 5 required systemic analgesics


I? < .0 1). W* conclude thu no evidence for a peripheral opiaw


i copier mediated analgesia could be dessomarated in pauents un.


tirmating ankrosco* kýsurgmy under epidurai anesthesia. (Key

a Astalquics. opisid: morphin& Aneschatim local: bispaviacaine.

Pain* postoperative. Recepatarm opitaid. Surgery. arthroscopy.)


THE RECFNT1 cRou-rm in Outpatient surgery has

pre-$Cntea new challenges in the field Of DOSEoperative pain


rnanaTement. DiffiCUities in adapting common methods

4 acute POSEODemElVe pain management in hostmalized

patients to outtiatients has resulted in inadequate


treat-1.2
'.fnmt of pain following outpatient surgery. Thus. the

w2rch continues for an ideal analgesic technique that is
ý4 sile si ecific. long-lasting. easi1v administered and has a


I-4iO therapeutic safety index.
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Arthroscopic surgery of the kime is a common outpa.

tient procedure. Although inuiarticular injection of


bu-pivacame following ardn=copy has been demonstrated

to be safe-6 and effiective" in providing postoperative

analgesia. the mean duration of analgesia is only 2 

h.1 In

a recent report. intrzarticular morphine resulted in pro.

longed analgesia following arthroscopic knee surgery.'


intraarticuiar injection of opioids theoretically has the

potential to fulfill several of the above-iisted criteria of

an ideal analgesic following arthroscopy.


Contemporary research has focussed on "peripheral

sites" in the region of tissue injury as potential targets of

analgesic drop. For example. the traditional view that

optoids produce andgesia. solely by action on opiate


re-ceptors in the central nervous system has been challenged


by evidence for peripheral opiate receptor-mediated

an-algesia." Russiell and coworkers's demonstrated in an


elecu-cphysiologic study in cats that close arterial injection

of opioidý inhibited 

the' 
spontaneous discharges of a


ma-joritv of the small diameter afferents from inflamed knee

joints in a dose-dependent manner. This effect was


nai-oxone reversible. suggesting an opiate receptor-mediated

mechanism.

The present study was designed to determine whether


!ntraarticuiar administration of opiates results in

post-operative analffesia following arthroscopic surgery. In

ad-dition. the analgesic effect of an intraarticular opioid was


compared to that of local anesthetics.


Material and Methods


Patients (ASA ph-usical status 1-3) scheduled for

elec-cive outpatient arthroscopic surgerv of the knee

per-tormed by a single surgmn (C. A. J.) were enrolled in the


;Eudy. The study protocol was approved by the joint

Committee on Clinical Investigation of The Johns


Hop-. k ins hiedical Institutions. I nformed consent was obtained

from ail paEienEL Patients younger than 18 yr or with

ý:rucwe ligament tears were not included in the study.

Exclusion criteria were acute traumatic InjUrV to the knee.

.he use of oral narcotics preoperativeiv. hist
orv of allem

ýo aziv study medication. ana the refusai of euidural


anes--hesia. Sursncai Proceaures %,ere sinuiar in the three

groups and inducied debnciement of fat pad and


adhe-itons. s%,novectomies. and Dartiai or totai meniscectomies.
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T.49LE 1. Patient Profiles


ing acetaminophen. McNeil Pharmaceuticals. Fort waJI.

ington. PA). If pain was uncontrolled with oral opioi&_

iv fentanyl %og-as administered with an initial bolus dOR44

30 sig and additional doses titrated as needed.


All patients were discharged home with 20 capsuks of
Tviox* 
and a supply of VAS sheets. Patients werr. advied


to take their analgesic medication on a 4-h as-needed ba*

and rate their pain intensity on the VAS scale at 6-h in.

tervals. Patients were seen at follow-up by the surgeon at

48 or 72 h. at which time a final VAS was completed. tI*

number of unused Tviox: 

* capsules counted. the averap

24-h use of opioid calculated. and the presence of =1

complications ascertained.


Groming i
 ".ronote.
 Grow 3
 V lift


V
 63


Age ivr)
 'S = 4
 44 = 3
 33
 04

qecoverr room time I no
 2.S = 0.3
 .2.7 = o.*:
 2. 4 10. 1
 4

Volume of epidurai lidocatne imb
 i 5.6 = 0.5
 16.5 = 0.4
 17.1 = 0.6
 .14


(13-20)
 (15-20)
 (13-20)

No. of dermatonm anatistuied fintroopomitiveiv)
 12.3 :!: 0.4
 11.0 :t 0.8
 10.3 t 1.0
 .23

No. of anesetheund damatomes 41 h postoperaitiono
 3.8 2:1.1
 4.1 :t 1.0
 3.9* 1.3
 .97

SuroW tinw ihp
 1.5 .10.1
 1.5 :1: 0.1
 1.6 :Z 0. 1
 -


Values are mean = SLM witit ranign in parentheses.


Patients did not receive anv medication prior to coming

,o the opeMEing room.


Patients were randomized prospectively to one of three

,-routis. Patients were asked to mark the inEensitv of their


ongoing knee pain on a 10-cm visual analog pain scale

VASI prior to the start of the anesthetic. The VAS was


anchored at 0 (no pain) and 10 (most intense pain). The

"'AS has been validated for both clinical and experimental

pain by previous studies. § 

" The anesthetic regimen

con-sisted of lumbar epidural anesthesia using ME lidocaine


hydrochloride with 1:200.000 epinephrine irange 13-20

mi). The mean dermatomai level of analgesia to pinprick

was T10 (range Ts-T12). Midazoiam for sedation was


ti-crated in increments of I mg tinedian dose 4 mg). Epidurai

and parentersil opicids were avoided pre- and


intmoper-aLively. All patients underwent arthroscopic surgery after

inflation of a thigh tourniquet to 300-350 mmHg.


At the conclusion of the procedure. the appropriate

Audv drug was administered in a doubie-blinded.


ran-i0mized manner from a coded syringe into the joint space

-,-.a an 13-G needle. Patients in group I received 20 mi

ji normal saline and 100 ag epinephrine. Patients in

-roup 2 received 20 ml 0.25% bupivacaine and 100 ug

epinephrine. and patients in group 3 received 3 mg of

preservadve-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 prier to discharge. An observer

blinded EO the 

patients' 
group assignment obtained


he-modvnamic data. VAS scores. and noted the level of re.

sioduýl epidural block upon arrival in the recovery unit

and each hour until discharge ý3-6 h). The observer also

recorded the time at which the patient first requested

Pain medication. Analgesic therapy in the immediate

postoperative period was managed by a physician not di.


rectly involved in the study. The usual analgesic regimen

-as oral 

Tylox' 
(3 mg oxvcodone hydrochloride and 500


ý PrICe 00. H2rkms M Comomed use oi exclerementai pasn ania

1suaianaloocuesicatesm oravinfingstanciardited measurement oiclinicai


-ain. Clinicai Journai of Pain 3: 1 -8. 1987.


STATISTICS


A one-way analysis of variance was used to compm


-pain scores in the three groups. and the least

signifieft-difference method used for pairwise comparisons of MC20


at each time point iStatistix v3. I.Anaivtical Software. 5t,

Paul. MN). The time to first analgesic dose and


the.24-hr analgesic requirement ivere analyzed using a one*wa!

analysis of variance. A chi-square analysis of contingew

table was used for comparison of categorized data 3ulk i

as ASA physical status and gender. Results are show" as


mean = SEM. A P value of < .05 was considered to


bt--statistically significant.


ResWts


Forty-nine patients were enrolled in the study; Ong Pll`


tient was lost to follow-up, and one patient was too, 
,


in the recovery unit to obtain measurements Of pc:do;.

erative pain. Data from these two patients were exd


ificant
From further anaivsis. There were no signi

ences among the groups in ASA physical


status-height. or weight. The male/female ratios were luleig--ii

I M.F - 11:5. 12:3. 12:4 gTOM0
n the three groups i, in

2. and 3. respectively). Additional patient


demOgrxpw*,ýý_-anesthetic doses. surgical time. and times for ;VCOvWr":-,

.nts 

ind,410-0ý

from the evidumi anesthetic for the 4 7 patie -gdan


the SEudv are ztven in table 1. No significant
diffiew"'Pý-.M


J.77c


fet.. I - Y

411%. VI%tla

,-ire tole ýo


_ig jllf tell

'grl"Itelloor
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MO *. 0"


I.. -,Saline MDucivaccins 00Moronine


,.4


U


rime after injection (hours)


FIG. i. Mean postoperative pain scom after arthroacopic knee


sur-My. visual analog scam i VAS) of pain were obtained before and


,iigr the surgery. At the end of " surgery, patients were injected


.,,1, 20 ml of one of the following duee solutions intrarticuiariv- 100


A cpaiciiihnne in 0.9% normal saline (salinek 0.25% buprracaum and


i ou sig epinctinme ibupivacatneir or 3 ing viorphine sulfate and 100


,i; cpawwrtne imorpnineL 7U onW significant differences were beý


,.no the bilpivacatne and morphine groups at the I - and 2-h pervocis

liter the ini-tion.


Iletween the groups in any of the above-mentioned

pa-,!rs (ANOVA. P > .05) were observed.


preopemtive and postoperative VAS scores during

t1k...cst 6 h after surgery for the three groups are shown

in figure 1. The difference in group scores are significant

,it the first and second postoperative hours. There are no

other significant, differencell throughout the postoperative

:miod. The iower number of patients during the sixth

ýxmooerative hour reflecEs that most patients were


dis--113re ea Drior to in2E time. The 24- and 4 8-hr VAS scores

acre 2.2 = ý-).6 ana 1.9 ± 0.6 in groUD 1. 1.9 t 0.6 and

5 in grouo 2. and 2.2 :t 0.5 and 1.9 -- 0.6 in


'roup 3 (P > .6).

Patients in group 3 (morphine) requested pain


medi-Mtion eariier than those in group 2 (bupimacaine: P < .0 1:

%'* 21- Nine of 16 patients in the morphine group tgroup
ý1 and 2 of 16 patients in the control group (group 1)

'cquirea supplemental analgesics during the firSE


Post-'TME'Ve nour (P <.05). In contrast. noneof thepatients


1145


in the bupivacaine group required analgesics during the

same hour (P < .01 compared to group 3). Despite the

additional analgesic use in the morphine group. the VAS

scores during the first, 2 postoperative hours were higher

in this group of patients compared w patients in the bu.

pivacaine group (P < .05; fig. 1). Patien took pain med.

ication ad lib over the first 2-3 postoperative days until

follow-up. Tbe Tylox" consumption per day did not differ

by group (table 2).


Complications included two hemarthroses in each of

the bupivacame and morphine groups that resolved with

either aspiration or conwrvadve therapy and resulted in

no long term "uelae.


Disalission


Our results indicate EhaE. in patients undergoing

ar-throscopic knee surgery under regional anesthesia.


intra-articular bupivacaine results in analgesia in the immediate

postoperative period. In conti-ast. intrzardcuiar morphine

failed to provide significant analgesia during the same

period. Our results are in agreement with those of earlier

studies on the effects of intivarticular local anesthetics on

postoperative analgesia in patients undergoing


arthros-copy under general anesthesia.?-'s-'T Our observations of

a lack of analgesic effect of morphine during the first 2

postoperative hours are also similar to the observations

of Stein et al.' However. unlike in the reports of Stein et

.71.8 and Khoury et al.. " we failed to observe a prolonged

or perhaps delayed and prolonged analgesic effect with

morphine. Our results are in agreement with those of

Heard et ai..'s who failed to demonstrate 3icnificant


Post-operative analgesia following intraarticuiar morphine in

,,aEjents undergoing arthroscopic surgen- either under

zenerai or regional anesthesia. The reasons rbr the


dis--repancv between the Studies are not clear at oresent. but

possible explanations are discussed.


Opiate receptors and endogenous opiates have been

demonstrated not only in brain and spinal cord but in

peripheral nerves and the dorsal root gantriia."-20


Neu-rophysioiogic studies in uninjured skin have. however,

Failed to demonstrate an effect of opiates on response of

cutaneous nociceptive afferent fibers innervating normal


TABLE 2. Postoperative Oatoid Reautrements


Geme J

b4howl


Craw 2

duemactnW,


Go"mis J

%I


'-Itwi zEM Nfam

Me I.. f, rst Opium dUW I il 1 9 1). 7 7 !.n


120ittS Dcr Ca%
 7,


"'0 2 si qn i ncant i v treater th2n gmuos i ano 3 1 P < . U I ): grou p J i i tic wiferetit r rom grou o t i P > ) 31


IV


0

LL-y. im&16 15.13.18 14.14.16 11,13.14 15AL10 s.W


PRE-OP 0 1 2 4 5
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. 
in in cat and monk".1" *2 Several behavioral studies

e demonstrated a site.4pecific analgesia by peripherailv


:ministered opiates in models of peripheral inflammation

i-aES. 

03243.24 It is possible that the activation of the

7-.ripherai opiate receptors depends on the presence of

ýiemicai mediators of inflammation. Behavioral and


gest a peripheral site of action
priarmacoicigic studies suq

it Opiates in inflamed tissue.joris et al. demonstrated that


tf thviketocyclazocine. a kappa opiate receptor agonist. mid

ientanyl. a mu receptor aganist. when injected


subcuta-ieOUSiv blocked the thermal hvperalgesia induced by local

I iflammation of carrageenan in the rat paw. The same


'toses of opiate had no effect when given systemically.

Opiates also inhibit cutaneous vasoclilatation mid


eXErav-sation induced bv antidromic nerve stimuiation"'d bv


illhibiting neuropeptide release from the sensorv

termi-iais. In addition. the peripheral release of substance P


.0ilowing C-fiber-strength stimulation of the peripheral

ierve can be blocked by 

opioids."7.2' The presence of

ý)eriarticu iar opiate receptors also has been demonstrated

i i neurophvsiologic studies in the cat following a


chemi-caliv induced inflammation. 13


Two possible explanations could account for the

dis-crepancv between the results of this study and the recent


reports of Stein e( al..' who observed a delayed. but

pro-longed. analgesic effect with intraarticuiar morphine. All


patients in this study. including the control group, had

intraarticular injection of epinephrine. If the local


pres-ence of epinephrine altered the inflammatory process. and

dierebv interfered with the activation of the opiate


re-I-eptors. a peripheral opiate-receptor mediated analgesia

,nav have been masked in our study. A second. more


in--riguing possibility pertains to the different anesthetic

7egimens in the two studies. Patients in this sEuciv


under-vent arthroscopy with epidurai anesthesia. in contrast to

ýhe study by Stein et al..' in which patients had general

anesthesia. If the activation of the peripheral opiate


re-ceptors depends on neu. ow ne responses secondary

LO the afferent barrage of impulses along nociceptive

pathways, 29-31 epidural anesthesia may prevent this


acti-vation. Rece. t reports indicate that protecting the nervous

system from the noxious insults of surgery. using regional

analgesic techniques. results in blunting of the neuroen.

docrine responseJo.31 and confers long-term reduction in

pain."" Thus. if the activation of peripheral opiate


re-ceptors is critically dependent on input to the central

ner-Vouz system along nociceptive afterents. our anesthetic


regimen wouid have precluded a peripheral

opiate-recep-tor mediated analgesia. The observations by Heard el aL'a


that the patients who had regional anesthesia had lower

VAS scores. irrespective of intraarticular drug treatment.

compared to patients undergoing similar arthroscopic

procedures under general anesthesia acids credence to

,his hypothesis.


The mechanism by which ititmarticuiar m

,usociated with higher pain scores in the immediate

operative period is obscure. Local histamine IV-2

differences in oH mav be contributorv. t theme 

ii

tors were not anaivzea in tiliS SEuciv. H . ver, in


Ohio-in pain duringthe first 
2.1i.t'oilowingarthroscopywah.4
obseirved by Khourv et al."


In conclusion. intramicuiar bupi%-.u=e proviý

ter analgesia than does saline in the immediate pawA,-.

eradve period in this randomized prospective doub6bQ_

study. Our study fails w demonstrate functionai apim

receptors in the knee joint in a clinical model of

injurv.
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Postoperative Pain After Inguinal Herniorrhaphy with Different


Types of Anesthesia


Mark Tverskoy, MD, PhD, Carlos Cozacov, MD, Mildial Ayache, MD,


Edwin L. Bradley, jr, PhD, and Igor Kissin, MD, Phb


TVERSKOY M. COZACOV C. AYACHE M.

BRADLEY EL Jr, KSSIN 1. Postoperative pain after

ingumid herniontaphy with different types of anesthesia.

Amsth Anidg 199O;M29-35.


In a randomized. double-blind studu. postoperative pain

am assessed in 36 patients undergoing inguinal


hemwr-*My with three types ot anesthesia: general

Ohiopmtal-mtnms oxide4mlothane); general tinth the addition of local


60filtration of the abdominal uuU with 0.25% bupivacaine


a1mg the line of the proposed indsion); and spinal (0.5%

b I 'ý r . T7w severity of constant incisionai pain,

, We - i ad-associated indsimial pain. and pain upon


pres-sore dppW to the surgical zwund using an algometer ws

domd with a visual analogue seyLrating method at 24 h,

41 h. and 70 days after surgery. T7w addition of local

mWhww significantly decreased the intensity of all types

of poloperative poin. TNO effect um especially evident with

r 0 1 - I incisioul pain that disappeared almost completely

24 h joer surgery. With pain caused by pressure on the site

of the surgical incisiiian, the pain score difere= bettoeen

general and generd plus Local anesthesia was obvious even


10 daysafter thesurgery (with 0.4-kgkm2 pressure, the pain

smes- were 16 = 3 vs 2 :t 1, P < 0.01). T7w diftrence in

postoperatwe pain scores between spinal and genend


anes-thesia groups indiated that spinal anesthesia also decrium

the pain intensity. However. this devease is less pronounced

than that seen waft the addition of local anesthesia: mme,

mentqissocated pain scores 24 h after surgery were 72 = 5

in the general anesthesia group, 40 = 6 in the spbuti

anothem group, and 16 = 3 in the general plus local

owthesia group (with P < 0.002 between the groups).


Our results indicate that postoperative pain after

in-gubuti herniorrhaphy can be significantly decreased if the


surgery is performed torth the use of local or spinal

anes-dusia. We hypothade that neural blocksde, by preventing


nockeptive impulses from entering the central nervous

system during and immediately after surgery, suppresses

the formation of the sustained hyperexcitable state in the

central nervous system that is responsibLe for the


mainte-now of postoperative pain-


Key Words. PAIN, PosTormuTm.


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


aim% the line of the proposed incWon far MgU1nal

all with 0.25% bupivacaine results UUA,


POStoperadve pain-free period of approximately 10

h-(4). Administration of a local anesthetic in the woiff-f*


its chmure (bupivacaine in3tiflation or

applica-dm of Hdocame aerosol) has been found to decrease


OPNXd requirements and accumulated pain score

dur-ing the first 24 h postoperatively (Z3). In the initiat


studies, to obtain long4asting postoperative analge-


Roaawd from the Deportment of Anesthesiology, Robe= Sieff

lxftýt Hospital. Sided. lsrmilý and ft Department of Am-,


ýýVNQIW, University of AWams at Birmingham. Birmingham.

AbbMi. AcCilpted fir pW*mtkm AWAt 21,1989.


AddMOIcia. pondence to Dr. Mum. Department of

Anesthe-siý, School of Modkine. Universttv of Alabama at

airmmg-ham- UAB Station. Birmingham. AL 351%.


01990 bv the intimanonau Anestimm Rowafch SOOM


29


sia, the investigators implanted catheters in the

sur-gical wound and injected load anesthetics at regular


intervals after surgery (5-7).

The aims of the present study were to determine


(a) v?hether 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.


Methods

With approval from the Institutional Human


Investi-gation Committee and iniormed consent, 36 male

patients, 

35-7-55 
yr ci age, scheduled for elective
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inguinal hernia repair at the Safed Hospital, were

investigated in a double-blind, randomized study.

Patients with severe hepatic, renal, or cardiovascular

disease were excluded. Hernia repair was carried out


by the same surgeon using the Bassini technique. The

patients were divided randomly (systematic random

sample technique) into three groups: general


anes-thesia (G), general plus local anesthesia (G + Q, 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 EM). Anesthesia was induced

with thiopental (4 mg/kg), and after the


administra-tion of 1 mg of pancuronium to prevent

fascicula-tions, tracheal intubation was performed with the aid


of succinvicholine (I mg/kg). After intubation, 3 mg

ot pancuronium was given, with additional doses (I

mg) as indicated during surgery. Anesthesia was

maintained with nitrous oxide in oxygen (N20/02,

2.1) and 0.5% halothane. At the conclusion of the

surgery, 1 mg of atropine followed by 2.5 mg of

neostigmine was administered. No narcotic was used

for premedication or during surgery. 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 mQ along the line of the

proposed incision was made 3 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 midazoiam (0.07 mg/kg M, the spinal

anesthesia was achieved using 0.5% solution of


bu-pivacaine (12.3 mg). The subarachnoid puncture was

performed at the 11-4 interspace with a 23-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 4ý0,

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,

dav and everv 6 h on the second ciay after surgery.


Starting with'the third day the patients were given

3W mg of acetaminophen everv 4 h orally.


The intensity of postoperative pain was assessed

by the patients blinded to the possible association

between the type of anesthesia and postoperative

pain. The investigator participating in the pain


as-ressment was blinded to the patient group. The

assessment was made three times in each patient:

at 24 h, 48 h, and 10 days after the !iurgery (at

follow-up visit). The assessment of pain was per-


TVERSKOY Er AL.
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1SM-el - Characteristics of Patients


Types of anesthesia


General

Variable Generai plus local Spinal


n (oll malesi 12 12 12

Age (yr) 59 :t 9 53 :t 7 54 13

Weight (kg) 69 = 9 73 = 10 71 14

Duration of surgery (min) 32 2: 6 31 t 5 30 2: 6


Vakws an mom = so.


G genew 161,14111011846a

s MAW""


GAL + iocad anesiliesia

a: P-cOACGI. tic P40AMconvared


10 - C: 
0 1 - - - , analsom"

p,c(LOO01 mn nsigm go ap"

anes"WISSIB


LL


0


4


2


0'

a S G&L


Filture I - runes from the end of the surgery to the first request for

analgesic atter three diffierent tv
. pes of anesthesia (mean = snii).


formed with a visual analogue self-rating method (8).

The visual analogue scale consisted of a 1OD-mm

horizontal line witimt gradation connecting points

marked as "no pain at alr' and "as severe as it could
be." All assessments of pain intensity were nude

3-4 h after meperidine administration: The patients

were told to indicate how thev felt at the moment by

placing a mark perpendicular to the fine. The scales

were scored by measuring the distance (in


millime-ter$) of the perpendicular mark from the left side of

the line.


Three NP-es ot pain were assessed. constant

ind-sional pain. movement-associated incisional pain,


and pain upon pressure on the surgical wound. The

movement-associated incisional pain was assessed,
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on request of an investiptor, afW the patient got out

the bad. An algometa (PDT Co., Great Neck,


`ý.) with a pressure surface of 4 cmý was used for

the determination of the pain on pressure. The


pres-0= was applied on the wound for 10 s through the

Oessing. At 24 h and 48 h 0.2-kgtczn2 an&0.3-kVCm7'


pi sum were used, and on day 10, 0.4 kgicm- and

OL6 k#cmý. Seventy of the pain resulting from


pres-sure on the wound was also assesud with the visual

analogue sed-ming method. In addition. the


thresh-Wd for wound pain eficited by pressure was

mea-sured. With the use of the algomter, pressure on the


wound was increased at a constant speed of 0.02

kg-c.-n-2.s until the padent indicated the pressure

was pamful. The pain threshold was measured 24 h,

40 h. and 10 days aftv surgery.


The data were sumuzited as mean :t scm fqr

each group. A one-way analysis of the variance wadba,

u1sed to assess the diffuences in mean pain scoM
M NP
and in mean times to first administration of


mepen-*W among Ow three groups utilized (9). Multiple

cOMparisons among pain of stage means used the

Rsher's protected least significant difference test

(9,10). DiBerences were declared statistically


signifi-cant if P < o.05.


11_ý

.esuits


The study groups were comparable with respect to

age, weiifit. and duration of surgery (Table 1). In


Ow-


ftre . Intensity of constant --c-e-M-1m . indsional - aftw
Pam

ty
dum different . pas of anesImsts. ;7;ropsin score is presented in


rnillimeters on a 100-min visual analogue scale (mean = sm).


addition, all patients were nale and had the same

type of surgery performed by the same surgeon. The

duration of analgesia (time from the end of the

surgery to the first request for analgesic) was 64 t 8

min in group G, 212 :t 21 min in group S, and 515 :t

39 min in group G + L, with statistically significant

differences between each of the groups (Figure 1).

The mos dramatic effect of local and spinal


anesthe-sia was observed with regard to the constant

ind-sional pain. In group G + L, this type of pain was


essentially absent 24 h after the surgery at a time

when them pain intensity score in group G was 44 :L- 5

and 32 = 5 at 24 h and 48 h respectively. In group S

the constant pain score was significantly lower than

in group G and not statistically different from group

G + L (Figure 2). The score of the


movement-associated incisional pain at 24 h was the highest in

group G (72 :t 5) and the lowest in group G + L

(16 = 3), with group S occupying the intermediate

position (40 t 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 an the wound also was

highest in group G and lowest in group G + L. with

group 5 in the intermediate position, for both 24 h

and 48 h. Ten days after surgery the difference

between the G and the G - L groups still was present


24 ft a h 10 "YS
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Fuum 3. Intensitir of movement-associated pstopentive

inci-skmal pain after three different of anesthesia. The pain


cmind by pttin$ out of bed is presented in milUmetets on a

100-nm vaiual analogue sale (mean = soul.


(pain score 16 = 3 vs 2 :t 1, P < 0.01, with 0.4-k&1cm,'


pressure, and 35 = 4 vs 16 = 3, P < 0.01, with

0.6-kgian: pressure). At the same time, no difference

was founc, between the G and S groups (Figure 4).

The threshold to pain on pressure data basically

confirmed the pain intensity to pressure results. 71ýe

wound pain threshold was much lower in the G and

S groups -han in the G - L group. The difference

between the G and S groups was statistically


signifi-cant oniv at 48 h (Figure 5).


Ms=sion


The addition of local anesthesia to general anesthesia

resulted in an increase in the postoperative time to

the first request for analgesic from I h to


approxi-mately 9 h. at a time when this period with spinal

anestitesia -vas 3.3 h. A prolonged pain-free period

(10 h) after local anesthesia (0.25% bupivacaine


ad-ministered before incision) for inguinal

herniorrha-phy was reported by Kingsnorth et al. (4). It is well


known that analgesia with bupivacaine-induced

infil-tration anesthesia lasts longer than with bupivacaine


spinal anesthesia and that some bupivacaine-induced

peripheral nerve blocks have anesthetic effect up to


TkW
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to days


12 h (11). It should be noted also that analgesia after

bupivacaine infiltration persists longer than does

anesthesia (12). If given this, the prolonged perioO

from the end of surgery to the first request ft"

analgesic in our G + L anesthesia group is not

surprising.


Our results indicate that the addition of local

anesthesia to geneml anesthesia sigrifficantly


de-creases the intensity of postoperative pain. This effect

was especially evident with constant incisional pain,

which was almost completely absent at both 24 and

48 h after surgery. With the pain caused by pressure

on the site of the surgical incision, the pain score

diffibrence between general anesthesia alone and


gen-end anestimm plus local anesthesia was obvious

even 10 days after the surgery.


Two recz t 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 (43).

The discrepancy between these results and our

present findings might be due to the fact that in our

study the postoperative use of analgesics was the

same in all three groups of patients. Therefore, the

postoperative pain difference between dw groups

could find its expression only in one index-pain

score (otherwise this difference might be disguised by

fragmentalion of the changes between two indices:

consumption of analgesics and pain score). Patel e

al. (13), using a single injection of bupivacaine into-,

the wound after cholecvstectomv, demonstrated a
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reduction in postoperative narcotic requirement for 3

days and a decrease in deterioration of pulmonary

flinction tests after surgery. A subsequent study witit

continuous infusion of bupivacaine into an upper

abdominal wound after cholecvstectomv did not


re-Port better postoperative 
pain' 

relief thin perfusion

With normal saline (14).


Tht diffirence in postoperative pain intensity

be-tweert the spinal anesthesia group and the group


Oven gomiral anesthesia alone seen in our study

OWicales that spinal anesthesia also decreases


post-Verative pain. However, this decrease was less

Ps munced than that with local anesthetic injectq4.

ifito the operative site, especially with


movement-'-4080dated pain and pain caused by the pressure &bm.

the wound. Pain upon pressure on the site of the

*VPMI wound 10 days after surgery performed

w1d" spinal anesthesia was not different from that

s"n in the group given general anesthesia alone. We.

SWISPO that a less profound effect of spinal


anesthe-$11a On Postoperative pain was due to a shorter

dura-tiOn Of its efiact (3.5 h vs 9 h with local infiltration).


vedW nociceptive impulses are generated not only

ý-Alw Surgical procedure itself. but also bv the 

action'


Of Proteolytic and inflammatory agents released into

*e wound tissues. The effect of the latter might be

very strong for several hours after surgery. Hence a
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a: p -c 0.0001. b: p -c 0.01 conwwed to G

c:p4o.001. Mp-0.05 carropmedIOS


. 3 GAL 3 GILL

46 h 10 days


Fiture 4. Intowtv of pain caumd by pmsure on dw surgical

wound Mar tin ddbm-nt tvpn of arwstivassa. The pain score is

presented in millimetm on a 100-mm vir.W analogue scale (mean

= SEMI.


9-h effect with bupivacame infiltration probably

of-fered a better protection than spinal bupivacame


anesthesia, which lasted oniv 3.5 h.

Thus, our results indkatý that infiltration at the


surgical Incision, vnth a local anesthetic or spinal

anesthesia can decrease postoperative pain and that

this effect cannot be explained by prolonged presence

of a local anesthetic in the body bemuse pain relief

was evident in 48 h and, with pressure-induced pain,

even 10'davs after the surgery. Such long-lasting

differences in painn in ensity 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 prolonged and

widespread increase in spinal cord excitability


(15-17). It also has been shown that maximal injury

discharge transmitted along C-fiber afferents may

even cause transneuranal morphologic changes in

the spinal cord (18). Spirtal cord hyperexcitability

produced by massive nociceptive impulses may be

sustained and thus constitute a pathophysioiogic

mechanism underlying postoperative pain (19). Gen-
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3. Postoperative thresholds to pressure on the

surgi-TaeoUnd after three =* types of anesthesia (mean = ý)-


eral anesthesia, in contrast to local infiltration and

spinal anesthesia, cannot prevent the transmission of

nociceptive impulses from the operative site to the

spinal cord. A relatively light level of general


anes-thesia, which is now a common practice, probably

.
perexcit-cannot prevent the creation of sustained hy


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 stiff need

to be protected from stressful surgical stimuli by

regional anesthesia; otherwise they might suffer


per-sistent central nervous systern changes.

Hannington-Kiff (21) has suggested ihat some patients with


per-Astent pain in the region of previous surgery (despite

the absence of any obvious clinical signs) "might

have had a scar imprinted on the central nervous

system at the time of operation under light getteral

anesthesia" (21). Our data can provide support for

this point of view.


In conclusion, postoperative pain after inguinal


y can be significantly decreased if the

surgery is performed with local infiýltration anesthesia

or spinal anesthesia instead of general anesthesia,

perhaps because neural blockade prevents


nocicep-tive impulm from entering the central nervous

sys-tern during and immediately after surgery and thus


suppresses formation of the sustained hyperexcitable


TVERSKOY Er AL


10 days


state in the central nervous system that is responsible

for the maintenance of postoperative pain.
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Pationis wore asked to compictc a questionnaire rocarding the


= 
in they had rdt oVW the previous 24 b ror each of ilia 5 days


Ing openitim Mija was; recorded on a visual onaloguz

scale (VAS). fttiouts were also asked to record addidmial


snal-Smics used including my injections Om hY an mGfg=W

doctor.


All patients vem rwikmd in (be oo4zti=1 deportnical

4 weeks after surgery and the WQuod1a hispectoOL


Analysis of the results was mode Witfi the Magn-WhiLney U

mat using MWtab fir WhX1oWV (Mitrosart) version 102- P < 0-05

wax considored signillciml.


Resuft,

1110 patient groups were comparable in age and sex (7bWc


]).lnfusion of hupivaceine for 50 h after operation


signift-=tly reduced The VAS more recorded by patients when

compared with 16cobo and control gmpx (day 11

P-0-028 and OS11 respectiveir, day 2. P-0-012 and

0-037 

resp= 
ft 2). Over the rornaining 3days


recorded crenew be the groups slowly

equi-Ubrated. was no raliound Increase in pain at the


end of the bopivacninc infusion.

Thm was ;no sigWilcant difform in the analgesic


requiturrictit between the groups (7bble 2). Four patients

dcvoioped a wuund infmWon (one in group 1, imc, in


Table I Ap and sax dist6bution


No. of mm (111118c) SON: r4do


Group patients L"OFT) (M:M


1 25 53(1743 23:2

2 24 is (21-78ý 22:2

3 23 56(23-81) 23:0


7-5


7.0


0.0


6-5


16-0

S' 
4-6


14.0


1 
"


13-0


2-5


2-0


1-5


1.0


045


ft I Daily mrAwn pain sounni repancd by patio= in each


; 
ftdy group a rovas&ed with The visoal &=logue wahL 0,

z Containing Woncaim 'g, pump =will* normal

safiric-, CL no pump. -Sewca am presented w tnedian with 73th

pcr=tile (bars). OP -OCS; V - +012 (Mairm-Whitney U tam)


Tafflo I Analgesia on


Median am of No. of patients

AWw Ishim re"ifing biramoscuiff


Oroup per day nalgasift


3-0

3-5

4-0


group 2 and two in group 3). No patient developed nerve

campment, or signifiewt, hypoiteathemist and &H wounds

were wed bealed at the 4-week review.


lt6ssion

fto Buter Daytnatc Flutomeric Idusion Device Is a

p&table, dhpomblc. low-cost purfusion pump that

delivers ftid reliably at a lized rate. 1U pump provides


sawly and at a level equivalent to
Pumul'Awsum maug

that of oral opiatu without the associated nnialý In the

F Pnt study Ahe infusion of bupivacainc for 50 h after


m rissufted In sigailkantly Icas pain than in cidwr

Ow jiscabo or dw control group a mcsouvd with a

standa-SUAmYmod 10-cm VAS. 711is cffcrA amed to be


pro-longed aftec the and of the Infusion possibly licciusse of

prevention of xOnlitizadon of the central Mewspaw *=.

Tws effm in" be potenthted 

% 
an wmass in the


duration of the neuronsi blockade W, 
. 
. Then resub'were


obtaimA in patients hisving the hernia to 
i 
believed to
Paw


prod M: 
lent postoperad" P.Rinw low wItb


I inp and 111ohypopstric nam hloclm&ý 7U cbkW

advisnues of this method for day-case 

war 
is the


abft to prrvvidc adequate anakaxim tic w n

, 
ý1 reprd to


the peak Owns levels or bupivacalue, I. nom wax no

increase in the
 aA--of wound inibetion and no

patient in the study had a deep wound infection

7'he position of the catheter under the is a


wre efftetive site than subcutancou allwalLent
suffered in i"enic famural nom blocL iiWe was no
xignificant difimience in the additional analgesic use

between the Of the 72 patientit in the study, six
required a= parenteral analgesis, but only one
aftor bupivacaine inflision.

'110 use of a pump for IocW ansesibetic wound
partWori after Inguinal hernia repair Is an dlbWvc
method of reducing postoperative pain and is suitable for

day surM.
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E) 
MARCAINET

Bupivacaine Hydrochloride Injection, USP
MARCAINE"'

With Epinephrine 1:200,000 (as bitartrate)

Bupivacaine Hydrochloride and Epinephrine Injection, USP


DESCRIPT70N

Builivacaine hydrochloride is 2-Piperidinecarboxamide, 1-butyl-N-(2.6-dimethviphenVl)-, monotivalrochlordle. monohydrate.

a white crystalline ilowder that is treaty soluble in 95 percent ethanol, soluble in water, and slightly soluble in chloroform

or acetone. it has the following structural formula:


/ ýCI-12),,CH?

N


CONH HCI - H,O


CH;


Epinephrine is i-)-3,4-Dihydroxy-ct-jimethylaminojmethyiI benzvi alcohol. It has the following structural formula:


9H


1-10- -C-CH2NHCH1


HO H


MARCAINE is available in sterile isotanic solutions with and without epinephrine ias bitartratel 1:200.000 for imection via

local infiltration. peripheral nerve block. and caudal and lumber erlidural blocks. Solutions at MARCAINE may oe

autoclaved if they do not contain epinephrine. Solutions are clear and colorless.


Bupivacaine is related chemically and pharmacologically to the aminoacyi local anesthetics. It is a nomotogue of

mepivacame and is chemically related to lidoceine. All three at these anesthetics contain an amide linkage between the

aromatic nucleus and the amino, or pipendine group. They differ in this respect from the procaine-type local anesthetics,

which have an aster linkage.


MARCAINE-Stehle isatonic solutons containing sodium chloride. In muttiple-dose vials. each mL also contains I mg

methyllparaben as antiseptic preservative. The pH of these solutions is adjusted to between 4 and 6.5 with sodium hydroxide

or hydrochloric acid.


MARCAINE wrol; epinephrine I.-2WOW (as bitartratel--Sterile isotonic solutions containing sodium chlande. Each ml.

contains bupivocame hydrochloride and 0.0091 mg epmephirme bitertrate, with 0.5 mg sodium metebisuifite, 0.001 mi.

monotivogtycerol, and 2 ing ascorbic acid as antioxiciants, 0.W17 hill. 60% sodium lactate buffer and 0.1 Ing adetate calcium

disadium as suibilizer. In muidple-dose vials, each ml. also comams; I mg methylparaben as antiseptic preservative. The pH of

then solutions is adjusted to between 3.4 and 4.5 with sodium hydroxide or h"rachlorfic acid. The specific gravirry at 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 block the generation and the conduction of nerve impulses, presumably by increasing the threshold for

electrical excaustion in the nerve. by slowing the propagation of the nerve impulse. and by reducing the rate of rise of the

action potential. In general, the progression of anesthesia is related to the diameter, myefination, and conduction velocity

of affected nerve fibers. Clinically, the order of loss of nerve function is as follows: (1) pain, 121 temperature, Q) touch,

(4) propnoceation, and (51 skeletal muscle tone.


Systemic absorption of local anesthetics produces effects on me cardiovascular and central nervous systems ICNS). At

blood concentrations acnieved with normal therapeutic doses, changes in cardiac conduction, excrEabilitv, refractonness,

contractility, and peripheral vascular resistance are minimal. However. toxic blood concentrations depress cardiac conduction

and excitability, which may lead to atnovemncular block. ventricular aff"mias, and cardiac arrest sometimes resuning in

fatalities. In addition, myocardial contractility is decressed and perioneral vasodilabon occurs, leading to decreased cardiac

output and arterial blood pressure. Recom clinical reports and ammai research suggest Viet these camiavascuiar changes are

more likely to occur after unintended intravascular injection of bucivacame. Therefore. incremental dosing is necessary.


Following systemic absorption, local anesthetics Can produce central nervous sysivern stimulation, depression, or both.

Apparent central stimulation is manifested as restlessness, trerniors and shivering progressing to convulsions, followed by

depression and coma progressing ultimately to respiratory arrest. However, the local anesthetics have a primary depressant

effect on the medulla and on higher centers. The depressed stage may occur without a prior excited state.


Pharmacokinatics: The rate of systemic absorption of local anesthetics is dependent upon the total dose and

concen a an of drug administered, the mute of administration. the vascularity of the administration site, and the presence

or absence of epinephrine in the anesthetic solution. A dilute concentration of epinephrine 11:200,000 or 5 mccuml.) usually

reduces the rate of absorption and peak plasma concentration of MARCAINE. permitting the use of moderately larger total

doses and sometimes prolonging the duration of action.


The onset at action with MARCAINE is rapid and anesthesia is long lasting. The duration of anesthesia is significantly longer

with MARCAINE than with any other commonly used local anesthetic. it has also been noted that there is a period of analgesia

that persists attar the return of sensation. during which time the need for strong analgesics is reduced.


The onset of action following dental injections is usually 2 to 10 minutes and anesthesia may last two or three times

longer than lidocaine and mepivacaine for dental use, in many patients up to 7 hours. The durauon at anesthetic effect is

prolonged by the addition of epinephrine 1:200,000.


Local anesthetics are bound to plasma proteins in varying degrees. Generally, the lower the plasma concentration of

drug the higher the percentage at drug bound to plasma proteins.


Local anesthetics appear to cross the placenta by passive diffusion. The rate and degree of diffusion is governed by (1) the

degree of plasma protein binding, (2) the degree of ionization, and 13) the degree of lipid solubility. FetaU maternal ratios at local

anesthetics appear to be inversely related to the degree of plasma oratein binding, because onrv the tree. undound drug is

available for placental transfer. MARCAINE with a high protein binding capacity 195%) has a low fetal/maternai ratio 10.2 to 0.4)ý

The extent of placental transfer is also determined by the degree at ionization and hold solubility of the drug. Laid soluble,

nonionized drugs readily enter the fetal blood from the maternal circulation.


Depending upon the route of administration, local anesthetics are distributed to some extent to ail body tissues. with

high concentrations found in highly perfusea organs such as the liver, lungs, heart. and brain.


PharmaCOKineiic studies on the qiasma profile of MARCAINE after direct intravenous iniection suggest a

three-compartment orien model. The first compartment is reoresentea Ov the radio intravascular distribution of the drug. The


second comoartment represents the equilibration of the drug throughout the highly perrused organs such as the brain.

myticardium, lungs, xidnevs. and liver. The third COMDartment reoresents an equilibration of the drug with DOoriv pertusea

,issues. such as muscle and tat. The elimination of drug from tissue aistrioution decenas largely uoon the aoilitV of binding
sires in me circuiation to carrv it to the liver where it is metaoolizea.


After imection of MARCAINE for ca
udal, eoicurai. Or Derionerai nerve oirick in man. oeax teveis at bucivacaine in the
olood are reached in 30 to 45 minutes. railowea tiv a aecone to ns;oniticant eveis curino the next three to six nours.

FOI - Page 246 of 256



Various pharmacokinetic parameters of the local anesthetics can be significantly aftered by the presence of hepatic or

renal disease, addition of epinephrine, factors arfeconq urinary Pit, renal blood flow. the route of drug administration. ana

the age of the Patient The had-life of MARCAINE in aoults is 2.7 hours ano in neonates 8.1 hours.


Amide-tvpe local anesthetics such as MARCAINE are metabolized primarily in the liver we conjugation with glucuronic

acid. Patents with hecatic disease. especially those with severe hepatic disease. may be more susceptible to the potential

taxicities of the amiae-type local anesthetics. PiDecoloxviidine is the major metabolite of MARCAINE.


The kidney is the main excretory organ for most local anesthetics and their metabolites. Urinary excretion is affectea

by urinary perfusion and factors affecting urinary PH. Only 6% of bupivacaine is excreted unchanged in the urine.


When administered in recommended doses and concentrations. MARCAINE does not ordinarily proauce irritation or

tissue damage and does not cause methemoglobinemia.


INDICAnONSANDUS4GE

MARCAINE is indicated for the production of local or regional anesthesia or analgesia for surgery, dental and oral surgery

procedures. diagnostic and therapeutic procedures. ano for obstetrical procedures. Only the 0.2'-'. no 0.5%

concentrations are indicated for obstetrical anesthesia. iSee WARNINGS.)


Experience with nonobstetncai 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 regional anesthesia jBier Block). See WARNINGS.


The routes of administration and indicated MARCAINE concentrations are:

local infiltration 0.25%

peripheral nerve block 0.25% and 0.5%

retirobulber block 0.75%

sympathetic block 0.25%

lumber epidurai 015%, 0.5%, and 0.75% M.75% not 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 information.)

Standard textbooks should be consulted to determine the accepted procedures and techniques for the administration


of MARCAINE.


CONTIL4111111010TIONS

MARCAINE is contraindicated in obstetrical paracervicai block anesthesia. its use in this technique has resulted in fetal

bradycardia and death.


MARCAINE is contraindicated in patients with a known hypersensitivity to n or to any local anesthetic agent of the

amide-type or to other components of MARCAINE solutions.


WARNINGS


THE &75% CONCENTRATION OF MARCAINE IS NOT RECOMMENDED FOR OBSTETRICAL ANESTHESUL

THERE HAVE BEEN REPORTS OF CARDIAC ARREST WIITH DIFFICULT RESUSC11TATION OR DEATH DURING USE OF

MARCAINE FOR EPIDURAL ANESTHESIA IN OBSTIETIIUCAL PATIENTS. IN MOSTCASES, THIS HAS FOLLOWED USE OF

THE 111.75% CONCENTRATION. RESUSCITATION HAS BEEN DIFFICULT OR IMPOSSIBLE DESPITE APPARENTLY

ADEaUATE PREPARATION AND APPROPRIATE MANAGEMENT. CARDIAC ARREST HAS OCCURRED AFTER

CONVULSIONS RESULTING FROM SYSTEMIC TOXICITY, PRESUMABLY FOLLOWING UNINTENTIONAL

INTRAVASCULAR INJECTION. THE &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 BE EMPLOYED. AND THEN ONLY AFrER INSURING THE IMMEDIATE AVAILABILITY OF OXYGEN. OTHER

RESUSCITATIVE DRUGS, CARDIOPULMONARY RESUSCITATIVE EQUIPMENT, AND THE PERSONNEL RESOURCES NEEDED

FOR PROPER MANAGEMENT OF TOXIC REACTIONS AND RELATED EMERGENCIES. (See also ADVERSE REACTIONS,

PRECAUTIONS, and OVERDOSAGE.) DELAY IN PROPER MANAGEMENT OF DOSE-RELATED TOXICITY, UNDERVENTILATION

FROM ANY CAUSE, AND/OR ALTERED SENSITlVITY MAY LEAD TO THE DEVELOPMENT OF ACIDOSIS. CARDIAC ARREST

AND, POSSIBLY, DEATH.


Local anesthetic solutions containing antimicrobial preservatives. i.e., those-supplied in muitipie-dose vials, should not

be used for epidural or caudal anesthesia because safety has not Dean established with regard to untrathecat injection,

either intentorially or unintentionally, of such preservatives.


It is essential that aspiration for blood or carebrospinal fluid (where applicablel be done prior to injecting any local

anesthetic. both the original dose and all subsequent doses, to avoid intravascular or suoarachnold injection. However, a

negative aspiration does not ensure against an intravascular or subarachnoid injection.


MARCAINE with epinephrine 1:200,000 or other vasopressors should not be used concomitantly with ergot-type

oxytocic drugs, because a severe persistent hypertension may occur. Likewnse, solutions of MARCAINE containing a

vasoconstrictor, such as epinephrine, should be used with extreme caution in patients receiving monaamineoxidase

inhibitors IMAOIJ or antidepressants of the tnptyiine or imipramine types. because severe prolonged hypertension may

resullL


Until further experience is gained in pediatric patents younger then 12 years, administration of MARCAINE in this age

group is not recommended.


Mixing or the prior or intercurrent use of any other local anesthetic wrth 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). Information on safe dosages and techniques of administration of MARCAINE in this procedure is lacking.

Therefore. MARCAINE is not recommended for use in this technique.


MARCAINE with epinephrine 1.2=00 contains sodium metabisuffite, a sudite that may cause allergic-tVpe reactions

including anaphylactic symptoms and life-threatening or less severe asthmatic episodes in certain susceptible people. The

overall prevalence of suffite sensitivity in the general population is unknown and probably low. Suffite sensnivitv is seen

more frequently in asthmatic than in nonasthmatic people. Singie-dose ampuls and single-dose vials of MARCAINEwithout

epinephrine do not contain sodium metabisufffte.


PREC4=0110S

Generall: The safetv and effectiveness of local anesthelics depend on proper nosage, correct technique, adequate precautions.
and readiness for emergencies. Resuscitative equipment. oxygen. and other resuscitative drugs should be available for
immediate use. iSee WARNINGS. ADVERSE REACTIONS. and OVEROOSAGE) During major regional nerve blocks. the pauent
should have IV fluids running via an indlivelling catraterto assure a funcuoring intravenous Pathway. The lowest dosage of local

anesthetic that results in effective anesthesia should be used to avoid high plasma levels ano serious adverse effects. The rapid

injection of a large volume of local anesthetic solution should be avoided and fractional fincrementall doses should be Usea

when feasible.

Epidurai Anesthesia: During eoidural administration of MARCAINE. 0.5% and 0.75% solutions snould be atiministereg in

incremental doses or 3 ml. to 5 ml. with sufficient time between poses to cetect toxic manifestations of unintentional

intraVaScular or intrathecai injection. Injections snouid be maae slowly, with frequent aspirations before and during the
injection to avoid intravascuiar injection. Svringe aspirations snouid also be Derformea before and during eacn
supplemental iniecoon in continuous fintentirnenti catheter tecriniques. An intravascuiar injection is sall Possible even if
aspirations for blood are negative.


During the administration of eDidural anestriesia. it is recommenced that a test dose oe administerea inmaliv and the
effects monitorea before me full dose is given. When using a continuo US C alneter technique, test doses Snouid be aiven
Drior to path the originai ana ail reinforcing ooses, oecause Plastic tuoino in tne eoiaurai saace can miarate into a otooo
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vessel or through the dura. When clinical conditions permit, the test dose should contain epinephrine 110 mcg to 15 meg

hi as aeon suggested I to serve as a warning of unintended intravascular injection. It injected imo a blood vesseiLthis amount

of epinephrine is iiii to produce a transient -eoineonnneresoonse' within 45seconos. consisting of an increase in heart

rate andlor systolic blood pressure. circumoral pallor, palpitations, and nervousness in the unsedated cationt The sedated

patient may exhibit only a pulse rate increase of 20 or more beats Per minute for 15 or more seconos. Therefore, following

the test dose, the heart rate should be monitored for a nean rate increase. Patients on bets-blockers may not manifest

changes in heart rate, but blood pressure monitoring can detect a transient rise in systolic blood pressure. The test dose

should also contain 10 ing to 15 mg of MARCAINE or an equivalent amount of another local anesthetic to detect an

unintended intrathecal administration. This mil be evidenced within a few minutes by signs of spinal block (e.g., decreased

sensation of the buttocks, paresis at the legs, or, in the sedated patient absent knee jerk). The Test Dose formulation of

MARCAINE contains 15 mg of bularvocame and 15 mcg of epinephrine in a volume at 3 mL An intravascuiar or

subaracnnoid injection is suit possible even it results of the test dose are negative. The test dose itself may produce a

systemic toxic reaction. high spinal or opineptinne-inouced cardiovascular effects.


Injection at repeated doses of local anesthetics may cause significant increases in plasma levels with each repeated

dose due to slow accumulation of the drug or its metabolites. or to slow metabolic degradation. Tolerance to elevated blood

levels varies with the status at the Patient Debilitated. elderly patients and acutely ill patients should be given reduced

doses commensurate with their age and physical status. Local anesthetics should also be used with caution in patients

with hypotension or heardiock.


Careful and constant monitoring of cardiovascular and respiratory ladequacy of ventilationi vital signs and the patient's

state of consciousness should be performed after each local anesthetic injection. It should be kept in mind at such times

that restlessness. anxiety, incoherent speech, lightheadedne3s, numbness and angling at the mouth and lips, metallic

taste, tinnitus, dizziness, blurred vision, tremors, twrtching, depression, or drowsiness may be early warning signs of

central nervous system toxicity.

Local anesthetic solutions containing a vasocanstrictor should be used cautiously and in carefully restricted quantities in

areas at the body supplied by ena arteries or having othervvise compromised blood supply such as digits, nose, external

ear, or penis. Patents with hypertensive vascular disease may exhibit exaggerated vesoconstrictor response. Ischemic

injury or necrosis may result.


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

inabilitv to metabolize local anesthetics normalft are at a greater risk of developing toxic plasma concentrations. Local

anesthetics should also be used with caution in patents with impaired cardiovascular 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-roisted cardiac arrhythmins may occur it preparations containing a vasoconstrictor such as epinephrine

are employed in patents during or followming the administration at 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 vasoconstnctor used, and the time since injection, when applicable, should be taken into

account


Many drugs used during the conduct of anesthesia are considered potential triggering agents for familial malignant

hypertherrma. Because it is not known whether amide-rype local anesthetics may trigger this reaction and because the

need for supplemental general anesthesia cannot be predicted in advance. it is suggested that a standard protocol for

management should be available. Early unexplained signs of tachvcardia. tachypnea, labile blood pressure, and metabolic

acidosis may precede temperature elevation. Successful outcome is dependent on early diagnosis, prompt discontinuance

of the suspect triggering agentIsI and prompt institution of treatment including oxygen therapy, indicated supportive

measures and dantrolene. jConstdt dantrolone sodium intravenous package insert before using.)


Use in Head and Nock Area: Small doses of local anesthetics injected into the head and neck area, including retrabuibar,

dental, and stellate ganglion blocks, may produce adverse reactions similar to syatemic toxicity seen with unintentional

intravascular injections of larger doses. The injection procedures require the utmost cars. Confusion, convulsions,

respiratory depression, and/or respiratory arrest and cardiovascular stimulation or depression have been reported. These

reactions may be due to intre-eneriai injection blithe local anesthetic with retrograde flow to the cerebral circulation. They

may also be due to puncture of the durai sheath of the optic nerve during retrobulbar block with diffusion of any local

anesthetic along the subdural 3PaC@ to the midbrain. Patients receiving these blocks should have their circulation and

respiration monitored and be constantly observed. Resuscitative equipment and personnel for treating adverse reactions

should be immediately available. Dosage recommendations should not be exceeded. (See DOSAGE AND

ADMINISTRATION. I


Use in Ophthalmic Surgery. Clinicians who perform retrobulbar biocks should be aware that there have been reports of

respiratory arrest following local anesthetic injection. Prior to retrabuibar block. as with all other regional procedures, the

immediate availability of equipment drugs, and personnel to manage respiratarv arrest or depression, convulsions, and

cardiac stimulation or depression should be assured (see also WARNINGS and Use In Head and Neck Area, above). As

with other anesthetic procedures, patients should be constantly monitored following ophthalmic blocks for signs of these

adverse reactions, which may occur following reiativeiv low total doses.


A concentration of 0.75% bupivacaine is indicated for retrobuibar block: however, this concentration is not indicated for

anyother peripheral nerve block, including thetaciai nerve, and natindicatea for local infiltration, including the conjunctiva isee

INDICATIONS and PRECAUTIONS, Generall. Mixing MARCAINE with other local anesthetics is not recommended because

of insufficient data on the clinical use of such mixtures.


When MARCAINE 0.75% is used for retrobuibar block. complete corneal anesthesia usually precedes onset of clinically

acceptable external ocular muscle skinesia. Therefore, presence of akinesia rather than anesthesia alone should

determine readiness of the patient for surgery.


Use in Oentisoric. Because of the long duration of anesthesia. when MARCAINE 0.5% with epinephrine is used for dental

injections, patients should be cautioned about the possibility at inadvertent trauma to tongue, lips, and buccal mucosa and

advised not to chew solid foods or test the anesthetized area by biting or probing.


Infisnaistion for Patents: When appropriate, patients should be informed in advance that they may experience temporary

loss of sensation and motor activity, usually in the lower half of the body, following proper administration of caudal or

epidural anesthesia. Also. when appropriate. the physician should discuss other information including adverse rescoons

in the package insert of MARCAINE.


Patents receiving dental injections of MARCAINE should be cautioned notto chew solid foods or test the anesthetized

area by biting or probing until anesthesia has worn off fulp to 7 hoursi.


CliW=IIY Sifillificam Drug interactions: The administration of local anesthetic solutions containing epinephrine or

norepinaphrine to patients recerang manosmine oxidase inhibitors or tricyclic antidepressants may produce severe,

prolonged hypertension. Concurrent use of these agents should generally be avoided. In situations when concurrent

therapy is necessary, careful patient monitoring is essential.


Concurrent administration of vasopressor drugs and of ergot-type oxytocic drugs may cause severe, persistent

hypertension or cerebrovescular accidents.


Phenothiazines and butyrophenones may reduce or reverse the pressor effect of epinephrine.

C-J-gwmm MuMgsnum IR"i 

W." 
of Fertift Long-term studies in animals of most local anesthetics inciuding
bupivacaine to evaluate the carcinogenic Potential have not been conducted. Mutagenic potential or the effect on fertility
has not been determined. There is no evidence from numan data that MARCAINE may oe carcinogenic or mutagenic or


that it impairs fertility.


PrillinancY Category Q Decreased pup survival in rats and an embrvocidai effect in rabbits have been observed when

buirivacaine hydrochloride was administered to these Species in doses comooraDle to nine and five times respectively the
maximum recommended daily human dose 000 mgj. There are no aceauate and weti-controlled studies in pregnant women oi
the effect of 41.11)(Vacaine on me developing jerus. Suarvacame rivarocnionde ShoUla be used during pregnancy omy 6 the
ootential benent justifies the ootential risk to the retus. This does not exciuae the use 01 MARCAINE at term tar obstatncai
inestriesia or anaigesia. iSee Labor ana Deliverv.i
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Labor and Defivairr. SEE BOXED WARNING REGARDING OBSTETRICAL USE OF 0.75% MAFICAINE.

MARCAINE is coffnindicated for obstetrical paracervical block anesthesia.


Local anesthetics rapidly crass the Placenta. and when used for epidural. caudal, of oudendal block anesthesia, can

cause varying degrees of maternai. fatal. and neonatal taxicity. lSee Pharmacolonsocs in CLINICAL PHARMACOLOGY) The

incidence and degree of toiachy, depend upon the procedure Performed. the me. and amount at drug used. and the technique
of drug sammistisinion. Adverse resciians in the partunentfoum and neonate involve alterations of die central nervous system,
peripheral vascular tons, and cardiac function.


Mammal hypotension has resulted train regional anesthesia. Local anesthetics produce vasodilation by blocking
sympathetic nerves. Elevating the Patents logs and positioning her on her left side will help prevent decreases in blood

pressure. The total heart rate also should be monitored commuoushii and electronic total monitoring is highly advisable.


Epidural, caudal, or pudendai anesthesia may after the forces of parturition through changes in uterine contractility or

mammal expulsive efforts. Epidurai anesthesia has been reported to prolong the second stage of labor by removing the

partunent's reflex urge to bear down or by interfering with motor function. The use of obstetncal anesthesia may increase

the need for forceps assistance.


The use of some local anesthetic drug products during labor and delivery may be followed by diminished muscle strength
and tone for the first day or two of life. This has not been reported with bupivacame.

It is extremely important to avoid aortocavai compression by the gravid uterus during administration of regional block


to parturients. To do this, the patient must be maintained in the left lateral decubitus position or a blanket mill or sandbag

may be placed beneath the right hip and gravid uterus displaced to the left.

Nersing Mothers: It is not known whether local anesthetic drugs are excreted in human milk. Because many drugs are

"crated in human milk, caution should be exercised when local anesthetics are administered to a nursing woman.

Pediatric Us*: Until further experience is gained in pediatric patents younger then 12 years, administrabon of MARCAINE

in this age group is not recommended. Continuous infusions of 1pupivacame in pediatric patients have been reported to

result in high systermc levels of bu;ývscsme and seizurss: high plasma levels may also be associated with cardiovascular

almormalifist Isee WARNINGS, PRECAUTIONS, and OVEROOSAGE.)

ADVERSERE407ONS

Reactions to MARCAINE are characteristic of those associated with other amide-type local anesthetics. A major cause of

adverse reactions to this group at drugs is excessive plasma levels. which may be due to overdosage, unintentional

immescular injection, or slow metabolic degradation,


The most carnmonty encountered acute adverse experiences which demand immediate counter-measures are related

to the control nervous system and the cardiovascular system. These adverse experiences are generally dose related and
due to high plasma Ineis which may resuitfrom overdosage, rapid absorption from the injection site, diminished tolerance,

or from unintentional intravascular injection at the local anesthetic solution. In addition to systemic dose-reiated toxicity,
unintentional subarachnoid injecton of drug during the intended performance of caudal or lumber epidural block or nerve

blocks near the vertebral column (especially in the head and neck region) may result in underventilabon or apnes I'Tatal
or High Spinal'). Also, hypotension due to loss of sympathetc tons and respiratory paralysis or undervermlation due to

cephaled extension of the motor level of anesthesia may occur. This may load to secondary cardiac arrest it untreated.

Factors influencing plasma protein binding, such as acidosis, systemic diseases which alter protein production, or

competition of other drugs for protein binding sites, may diminish individual tolerance.

Camel N- v System Reactions: These are characterized by excitation and/or depression. Restlessness. anxiety,

dizziness, tinnitus, blurred vision, or tremors may occur, possibly proceeding to convulsions. However. excitement may be

transient or absent, with depression being the first manifestabon of an adverse reaction. This may quickly be followed by
drowsiness merging into unconsciousness and respiratory arresiL Other central nervous system effects may be nausea,

vomiting, chills. and consancibon of the pupils.


The incidence of convulsions associated with the use of local anesthetics varies with the procedure used and the total

dose administered. In a survey of studios of epidural anesitisius, overt toxicity progressing to convulsions occurred in

approxmistely 0.1% of local anesthelic administrations.

Cardi, - se System Reactions: High doses or unintentional intravascular injection may lead to high plasma levels and

related depression of the myocardium, decreased cardiac output hearthlock. hypotension, bradycardia, ventricular

arrhomins, including vermicular tachycardia and ventricular fibrillation, and cardiac arrest (See WARNINGS,

PRECAUTIONS, and OVERDOSAGE sectons.)

Allergic: Allergic-type reactions are rare and may occur as a result of sensitivity to the local anesthetic or to other

formulabon ingredients, such as the antimicrobial preservative methylparaben contained in multiple-dose vials or suffites

in epinephrine-containing solutons. These reactions are characterized by signs such as urticana, pruntus, erythema,

angioneurolic edema finciuding laryngeal ademal, tachycardia. sneezing, nausea. vararting, dizziness, syncope, excessive

sweating, elevated temperature, and possibly, anaptMectaid-like symptomatology (including severe hypotension). Cross
sensitivity, among members of the amide-tvpe local anesthetic group has been reported. The usefulness of screening for

sensinvitV has not been definitely established.

Nevanslogic: The incidences of adverse neurologic reactions associated wrth the use of local anesthetics may be related

to the total dose of local anesthetic administered and are also dependent upon the particular drug used, the route of

administration. and the physical status of the patient. Many of these effects may be related to local anesthetic techniques,
with or without a cominbubon from the drug.


In the practice of caudal or lumbar epidural block, occasional unintentional penstrallion of the substachnoid space by
the catheter or neodle may occur. Subsequent adverse effects may depend pardaily on the amount of drug administered

intradiecally and the physiological and physical effects of a dural puncture. A high spinal is characterized by paralysis of
the legs, loss of consciousness, respiratory paralysis, and bradycardia.


Neurologic effects followmg apidural or caudal anesthesia may include spinal block of varying magnitude lincluding high or

total spinal block); hypotension secondary to spinal block, urinary retention; fecal and urinary incommence; loss of penneai
sensation and sexual function: persistem anesthesia, paresthesia, weakness. paralysis of the lower extremities and loss of

sphincter control all of which may have slow, incomplete, or no recovery: headache; backache; septic meningitis;

meningismus; slowing of labor increased incidence of forceps delivery; and cranial nerve palsies due to traction an nerves

from loss of carebrospinal fluid.


Neurologic effects following other procedures or routes of administration may include persistent anesthesia,

paresthesis, weakness, paralysis. all of which may have slow, incomplete, or no recovery.

0114000SAGE

Acute emergencies from local anesthetics are generally related to high plasma levels encountered during therapeutic use
of local anesthetics or to unintencled subarechnaid injection of local anesthetic solution. iSee ADVERSE REACTIONS,
WARNINGS. and PRECAUTIONS.)

Managemeffil of Local Anesthetic Emergencies: The first consideration is prevention, best accomplished by careful and

constant monitoring of cardiovascular and respiratory vital signs and the patient's state of consciousness after each local

anesthetic injection. At the first sign of change, oxygen should be administered.


The firststep in the management ol'systemic toxic reactions, as weli as underveriviation or aones due to unintentionei

subarachnoid injection of drug solution, consists of immediate attention to the establishment and maintenance of a patent

airway and effective assisted or controlled vermlabon with 100% oxygen w1dr a delivery system capable of permt I 

to 
. 
ng
immediate positive airway pressure by mast This may prevent convulsions if they have not already occurred.
If necessary, use drugs to control the convulsions. A 50 mg to 100 mg bolus IV injection of succinvicholine will caraivze


the pauent without depressing the central nervous or cardiovascular systems and facilitate ventilation. A bolus IV dose of

5 ring to 10 mg of diazepam or 50 mg to 100 mg of thiopental will pentirt ventilation and counteract central nervous system

stimulation, but these drugs also depress central nervous system, respiratory, and caraiac function, add to postictai

depression and may result in apnes. Intravenous barbiturates. anticonvulsant agents, or muscle retaxants should only be

administered by those fammarwith their use. Immediately after the institution at these ventilatarvrreasures, the aaequacv

of the circuiation snould be evatuated. Supportive treatment of circuiatarv aepression mav reouire acirmistration or

ritravenous fluids. ana wnen aoprooriate. a vasooressor oictatea by me ciinicai situation isucn as eoneonne or
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epinsphnne to enhance myocardial contractile forcei.

Endotracneal intutiation. emoiaving drugs and techniques familiar to the ciinician. may be indicated after initial


aammistramon of oxygen by mask it difficulty is encounterea in the maintenance at a patent airway, or if prolonged

ventilatory support (assisted or controlled) is indicated.


Recent clinical data tram pedants experiencing local anestrietic-inauced convulsions aernonstrated radio development

of hypoxia. hypercannia, and acidosis with buitivacalne within a minute at the onset at convulsions. These observations

suggest that oxygen consumption and carbon dioxide production are greatly increased during local anesthetic convulsions

and emphasize the importance at immediate and effective ventilation with oxygen which may avoid cardiac arrest


If not treated immediately, convulsions with simultaneous nvpoxia. hypercartma, and acidosis plus myocardial

depression from the direct effects of the local anesthetic may result in cardiac arrhvthrmas. bradycardia. asvstole,

ventricular fibrillation, or cardiac arresL Respiratory abnormalities. including apnea. may occur. Underventilation or adnea

due to unintentional subarachnoid injection of local anesthetic solution may produce these same signs and also load to

cardiac arrest if ventilatory support is not inStRu ea. If cardiac arrest should occur, successnul outcome may require

prolonged resuscitative efforts


The supine Position is dangerous in pregnant women at term because of aortocavai compression by the gravid uterus.

Therefore during treatmem of systemic toxicity, maternal trypotension or fetal bradvcardia toillowng regional block, the

partunent should be maintained in the left lateral decubitus Position it possible, or manual displacement of the uterus off

the great vessels be accomplished.


The mean seizure dosage at butirvactline in rhesus monkeys was found to all 4.4 mcVkg with mean arterial plasma

concentration of 4.5 mcgimL The intravenous and subcutaneous LD,, in mice is 6 m(ykg to 8 mg/kg and 38 mg(kg to 54 mWkg

respectively.


DOSAGE AND ADMINISTRATION

The dose of any local anesthetic administered varies with the anesthetic procedure, the area to be anesthetized, the

vascularity of the tossues, the number at neuronal segments to be blocked, the depth at anesthesia and degree at muscle

relaxation required, the duration of anesthesia desired, individual tolerance, and the physical condition of the patient The

smallest dose and concentration required to produce the desired result should be administered. Dosages of MARCAINE

should be reduced for elderly and debilitated patients and patients with cardiac and/or liver disease. The rapid injection of

a large volume of local anesthetic solution should be avoided and fractional lincremental) doses should be used when

feasible.


For specific techniques and procedures, refer to standard textbooks.

In recommended doses, MARCAINE produces complete sensory block. but the effect on motor function differs among


the three concentrations.


0.25%--when used for caudal, epidural, or peripheral nerve block. produces incomplete motor block. Should be used for

operations in which muscle relaxation is not important, or when another means of Providing muscle relaxation is

Used concurrently. Onset of action may be slower than with the 0.5% or 0.75% solutions.


0.5%--provides motor blockade for caudal, epidural, or nerve block, but muscle relaxation may be inadequate for

operations in which complete muscle relaxation is essential.


0.75%-proauces complete motor block. Most useful for epidural block in abdominal operations requiring complete

muscle relaxation. and for retroaulbar anesthesia. Not for obstetrical anesthesia.


The duration of anesthesia with MARCAINE is such that for most indications. a single dose is sufficient

Maximum dosage limit must be individualized in each case after evaluating the size and physical status of the pavenL


as well as the usual rate of systemic absorption from a parocuiar injection site. Most experience to date is with single

doses of MARCAINE up to 225 ing with epinephrine 1:2DOJM and 175 ing without epinephrine; more or less drug may be

used depending on individualization of each case.


These doses may be repeated up to once every three hours. In clinical studies to date, total daily doses have been up

to 400 mg. Until further experience is gained, this dose should not be exceeded in 24 hours. The duration of anesthetic effect

may be prolonged by the addition of epinephrine.


The dosages in Table 1 have generally proved satisfactory and are recommended as a guide for use in the average

adult These dosages should be reduced for elderly or debilitated patients. Until further experience is gained, MARCAINE

is not recommended for pediatric patients younger then 12 years. MARICAINE is contraindicated for obstetrical

paracervical blocks, and is not recommended for intravenous regional anesthesia (Bier Black).


Use in Elaidural Anesthesia: During epidural adminisuantion of MARCAINE 0.5% and 0.75% solutions should be administered

in incremermai doses of 3 mL to 5 mL with sufficient time between doses to detect toxic mamiliestaitions of unintentional

intravascular or intrathecall injection. in obstetrics, only the 0.5% and 015% concentrations should be used; incremental doses

at 3 mLto 5 ml. of the 0.5% solution not exceeding 50 ing to 100 ring at any dosing interval are recommended. Repeat doses should

be preceded by a test dose containing epinephrine it not contraindicated. Use on"e singie-dose ampuls and single-dose vials

for caudal or epidural anestriesia; the mumple-dose vials contain a preservative and therefore should not be used for these

procedures.


rest Dose for Caudai and Lumbar Epidurai 61ocks.- The Test Dose of MARCAINE JO.5% bucivacame with 1:200,000

epinephrine in a 3 ml. amoull is recommended for use as a test dose when clinical conditions permit prior to caudal and

lumbar euidural blocks. This may serve as a warning of unintended intravescular or subarachnold injection. (See

PRECAUTIONS.) The oulse rate and other signs should be monitored carefully immediately following each test dose

administration to detect Possible intravascuiar injection. and adequate time for onset at soinal block should be allotted to

detect possible intrathecai injection. An intravascular or subaracnnoid injection is stil possible even if results of the test

dose are negative. The test dose itself may produce a systemic toxic reaction, high spinal or cardiovascular effects tram

the opinephnne. iSee WARNINGS and OVEROOSAGE.)


Use in DennstrT. The 0.5% concentration with epinephrine is recommended for infiltration and block injection in the

maxillary, and mandibular area when a longer duration of local anesthetic action is desired, such as for oral surgical

procedures generally associated with significant postoperative pain. The average dose of 1.8 ml. (9 mg) per injection site

will usually suffice; an occasional second dose of 1.8 mL (9 mg) may be used iff necessary to produce adequate anesthesia after

making allowance for 2 to 10 minutes onset time. (See CLINICAL PHARMACOLOGY) The lowest effective dose should be

employed and time should be allowed between injections: it is recommended that the total dose for ail injection snes.

spread out over a single dental strong, snouid not ordinarily exceed 90 mg for a healthy adult patient Iten 1.8 mL injections

of 0.5% MARCAINE with epinephrinei. Injections should be made slowly and with frequent aspirations. Until further

experience is gained. MARCAINE in dentistry is not recommended for Pediatric patients younger than 12 years.


Unused portions of solution not containing preservatives, i.e.. those supplied in singte-oose ampuls and single-dose

vials, should be discarded tollovinng initial use.


This product should be inspected visually for particulate matter and discoloration onor to administration whenever solution

and container permit Solutions wnich are discolored or Which contain Particulate matter Should not be administered.
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Table 1. Recommended Concentrations and Oases or MARCAINE

Type at
 Ea
ch Dose
 Motor

Block
 Cant.
 'mL)
 mg)
 Block

Local
 0.25%4
 up to
 Jo to


infiltration
 Max.
 Max.

Epidural
 0.75% 2.4
 10-20
 75-150
 complete


0.5% 4
 10-20
 50-100
 moderate

to complete


0.25%4
 10-20
 25-50
 Partial

to moderate


Caudal
 0.5%4
 15-30
 75-150
 moderate

to complete


015% 4
 15-30
 37.5-75
 moderate

Peripheral
 0.5%4
 5 to
 25 to
 moderate

nerves
 Max.
 Max.
 to complete


0.25%4
 5 to
 i 2 _5 'a
 moderate

M ex.
 max.
 to complete


Retrabuibar 3
 0.75%4
 2.4
 15-30
 complete

Sympathetic
 0.25%
 20-5a
 50-125

Dental 3
 D.5%
 1.8-3.6
 9-18


wispi
 per site
 P or sne

Epidural 3
 0.5%
 2-3
 10-15

Test Dose
 Wispi
 (10-15 micrograms


epinephrinel


Wth continuous (intermittentl techniques, repeat doses increase the degree of motor block. The first repeat dose of 0.5%

may produce complete motor block. intercostal nerve clock with 0.25% may also produce complete motor block for


inffa-abdominal surgery.

$or single-dose use, not for intermittent epidurai technique. Not for obstetrical anesthesia.

3Sea PRECAUTIONS.

4SOMOnS with or without epinephrine.


HOWSUPPUED

Tbese schitions; am not for spinal anesthesia.


Store at controlled room temperature, between 15* C and 30' C (59* F and 85* F).


MARMNE -Solutions of MARCAINE that do not contain epinephrine may be autoclaved. Autoclave at 15-pound

pressure, 

1211 C (250* A for 15 minutes.

0.25%-CorTtains 2.5 mg bupivacaine hydrochloride per ML


List 1559 Single-dose amouis of 50 mL box at 5

Ustl559 Single-dose vials of 10 mi, box of 10

List 1559 Single-dose viets of 30 mi, box of 10

List 1587 Multiple-dose vials of 50 mL box of I


0.5%--Corrtains 5 mg bupivacaine hydrochloride Per mL

List 1560 Single-4ose ampuls of 30 mL box of 5

Ust 1560 Single-dose vials of 10 mL box of 10

List 1560 Single-dose vials of 30 mL box of 10

List 1610 Multiple-doss vials of 50 mL box of I


0.75%-Contains 7.5 mg bupirvacame hydrochloride per mL

List 1582 Single-dose amputs of 30 mL box of 5

Ust 1582 Single-dose vials of 10 mL box of 10

List 1582 Single-dose vials of 30 mL box of 10


MARCAINE with epinephrine P-200.01V (as bitartrat0--Solutions of MARCAINE that contain epinenh me stiatild not be


0.25%- with epinephrine 1:200,000

Contains 2-5 mg bupivacatne hVdrocriioride per ML


List 1746 Single-dose ampuis of 50 ml., box of 5

List 1746 Single-dose vials of 10 mL box of 10

Ust 1746 Single-dose vials of 30 mL box of 10

List 1752 Multipie-doss vials of 50 mL box at 1


0.5%- with epinephrine 1:200,000

Contains 5 mg buprvacame hydrachlonde aer 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 Singia-dose vials of 10 mL box of 10

List 1749 Single-dose vials of 30 mL box of 10

List 1755 Multiple-dose vials of 50 mL box of 1


0.75%- with epinephrine 1:200.DOO

Contains 7.5 mg bupivacame hvdrochloride per mL


List 1750 Single-dose ampuls of 30 mi. box of 5


i 1ý only


-ýAbbott 1997 fg-0355-R2-Reý Aorii 
' 
ýý08 ýIrintea in USA


ABBOTT LABORATORIES, NORTH CHICAGO, IL 50064. USA
FOI - Page 251 of 256



Appendix F


Summary of Safety and Effectiveness

FOI - Page 252 of 256



(0-FUUM


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., R.A.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 - 51 0(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 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.


1.1.2 Trade Name: SideKick Infusion Kit


1.1.3 Common Name: Infusion Pump Kit


1.1.4 Classification Name: Pump, Infusion


1.1.5 Classification Panel: General Hospital and Personal Use Device


1.2 Statement of Equivalence


1.2.1 The 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).


1.2.2 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 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.


2.1.2 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.


2.1.2.1 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.


2.1.3 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.


2.1.4 The SideKick administration set is a disposable device intended for single

patient use. The SideKick pump is reusable.


2.1.5 The SideKick is suitable for use as an ambulatory device and is intended for

use in the hospital, home environment or alternative care sites.


2.2 Product Configuration


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

2 ml/hr flow rates.


2.2.2 Each model consists of a SideKick administration set with the following

optional components/accessories: 
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2.2.2.1 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: < 5 ml


Operating Temperature: 310C skin temperature (901F)


Test Solution: 0.9% NaCl


Operating Pressure: 9 to 1 psi pressure source


Head Height: 011


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 ±1 5% 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.
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