
, I l' AD-A 2 16  770

HEMOSTATIC ACTIVITY OF CHITOSAN IN WOUND MANGEMENT

Technical Progress Report No. 3
for the Period July 1, 1989 to September 30, 1989

Prepared Under
Contract No. N00014-89-C-0024

October, 1989

APPROVED FOR PUBLIC RELEASE
SDISTRIBUTION UNLIMITED

Prepared for DTIC
OFFICE OF NAVAL RESEARCH ELLCTE.
Department of the Navy N0V15.1989
Arlington, VA 22217

3M Wound Management Products Laboratory
3M Center
St. Paul, Minnesota 55144-1000

89 Ii 13 1lZ



SECI3AU9.Y .T" 1ICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE
lI. REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS

LUndJaWdfiW1l
2.. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION /AVAILABILITY OF REPORT

2b. DECLASSIFICATION /DOWNGRADING SCHEDULE Approved for Public Release
Distribution Unlimited

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)

Technical Progress Report No. 3
6a. NAME OF PERFORMING ORGANIZATION Sb. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION

- 3M Wound Management Products (if appIkabie) Office of Naval Research
I ah1mtilr

6c. ADDRESS (01', State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)

Building 270-4N-03 Department of the Navy
3M Center 800 N. Quincy Street

t[, PaulL MN 55144-1000 Arlinaton, VA 22217
B. NAME OF FUNDING/SPONSORING Sb. OFFICE SYMBOL 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

ORGANIZATION (if appikable)

Contract No. N00014-89-C-0024
8c. ADDRESS (Cty, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK IWORK UNIT
ELEMENT NO. NO. NO. ACCESSION NO.

11. TITLE (/n c ude Security C lassificaton) '

Hemostatic Activity of Chitosan in Wound Management
12. PERSONAL AUTHOR(S)

Dr. Terry W. Lewis
a. TYPE OF REPORT 13b. TIME COVERED 114. DATE OF REPORT (Year, Month, Day) 5 PAGE COUNT

Quarterly FROM Jul 1,89 TO Sept 30,E1 89 Oct 30 4

16. SUPPLEMENTARY NOTATION

17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse f necessary and identify by block number)
FIELD GROUP SUB-GROUP Collagen

Chtosan Glutamate
Hemostatic Agent

19. ABSTRACT (Coninue an reverse if necessary and identify by block number)

/ Although research has continued on the preparation of a hemostatic agent In the form of a lyophllized sponge composed of
chitosan glutamate and collagen, results obtained this quarter have not met expectations. 3M has not yet been able to
identify a sponge composition which satisfies all the proposal guidelines and has therefore not successfully completed
Milestone 1 of the contract according to the published timeline. Work on other tasks of the contract has not been initiated
since these tasks depend on a satisfactory sponge product as Input material. 3M will expand the research to include other
methods in addition to the lyophilized sponge for delivery of chtosan glutamate to the wound site.

20. DISTRISUTIONIAVAILABIUTY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
D3UNCLASSIFIEDA3NUMITEo 0 SAME AS RPT. D3 DTIC USERS I In,,,Iiil

2Za. NAME OF RFSPONSIBLE INDIVIDUAL 22b. TELEPHONE (include Area Code) 22c. OFFICE SYMBOL

I0 P u --- ', 

IR 0 r,_,l

DO FORM 1473,64 mA3 63 APR edon may be used untl exhausted. SERf CLASSIFICATION OF THIS PAG
AN other editions are obsolete.

Uncassfied



TABLE OF CONTENTS

Section Page

EX EC UTIV E SU M M A RY ................................................................................................ i

1.0 IN T RO D U C T IO N ................................................................................................ 1

2.0 PRO G RESS REPO RT ............................................................................................ 1
2.1 Task 2: Formation and Optimization ........................................................... 1

3.0 C O N C LU SIO N S ................................................................................................... 2

Aooession For

NT IS GAI MO-
DT ,C B E-]
Unafmnounced El
Ju.t "Iojtton

Distribut ion/

Availability Codes
Avail and/or

Dist Speolal

iiL



1.0 INTRODUCTION

This report covers progress during the third three months of the Office of
Naval Research Contract N00014-89-C-0024. The various sections of the report
are numbered and titled using the format of the original proposal.

2.0 PROGRESS REPORT

2.1 Task 2: Formulation and Optimization

During the past quarter, 3M has evaluated tqo compositions and two
fabrication processes from Semex Medical. The lyophilized sponges were made
of collagen and up to 40 weight/o chitosan glutamate. The two processes yielded
sponges of different bulk density. Lyophilized sponges made only from chitosan
glutamate solution were also tested. The testing this quarter has been conducted
in dog models. Wounds have been made in dog spleens, and the various
experimental sponges have been evaluated for hemostatic activity. A dog model
has also been utilized to evaluate sponges in animals in which the normal clotting
cascade sequence was either hindered by platelet deactivation or inactivated by
treatment with heparin. Platelet deactivation was accomplished by administration

of aspirin for 7-10 days prior to surgery. Heparin was given after the spleen had

been isolated.

The results obtained thus far have not met expectations. Although all
compositions showed hemostatic activity in dogs without a compromised clotting
system, hemostatic activity has not been observed with any of the experimental
samples in the dogs treated either with aspirin or heparin. Since chitosan
glutamate has been shown previously by 3M to form stable coagula in both
aspirin treated and heparinized blood in vitro, it appears that the same
mechanisms are not operative with current lyophilized chitosan salts tested in
vivo. Based on the work thus far, it would seem that an aqueous solution of
chitosan salt is necessary to achieve a stable coagulum of red blood cells.
Exposure of the lyophilized forms of chitosan salts tested thus far to blood in the
in vivo models must not result in appreciable solution formation of the salt and
therefore hemostasis is not observed.

1



Milestone 1 of the proposal was for 3M to identify a final product form for
the sponge product; the results of experiments conducted this quarter indicate
that this milestone has not been met since all performance characteristics of the

sponge product have not been met. Since solution forms of chitosan glutamate
continue to show promising hemostatic activity in both in vivo and in vitro
experiments, 3M will redirect the research efforts to include product formulations
in which sufficient chitosan glutamate solution is delivered to the bleeding site.
This concept could include simply a sterile aqueous solution which could be
delivered with any sterile carrier, a sterile sponge fully soaked with aqueous
chitosan glutamate, or a lyophilized chitosan glutamate/collagen sponge which
readily releases the chitosan salt when exposed to water or saline.

3.0 CONCLUSIONS

Since all tasks identified in the proposal except Task 1 (Raw Material

Characterization) depend on the successful completion of Milestone 1, further
work on other tasks of the proposal has not been completed this quarter.
Samples tested this quarter did not exhibit acceptable hemostatic activity in the
compromised dog model described. Based on the experimental results obtained
thus far, it appears that delivery of chitosan salt solution is critical for hemostatic
activity. The research at 3M will be expanded to include this product concept.
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