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Abstract: We prepared an anti-adhesion membrane made of sodium hyaluronate/sodium carboxymethylcellulose (HA/
CMC) and evaluated its effectiveness for adhesion prevention in a rat model. The anti-adhesion membrane was prepared by
lyophilizing HA/CMC solution and cross-linking properly with 1-Ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDAC). In
a cecum/abdominal wall abrasion model of Sprague-Dawley rat, cecal serosa and abdominal wall were abraded in 1Xx2
(cmz) with a bone burr after peritoneal midline incision and sutured at 3 points around the injured surface. The denuded
cecum was covered with HA/CMC membrane (experimental group), or nothing (control group) and apposed to the
abdominal wall. Most of the control group represented 3 or more of adhesion grade at POD 7, 14, 21, and 28, whereas 60
~70% of the experimental group was 2 or less of adhesion grade at 14, 21, and 28. It was similar in the adhesion
strength. In a general manner, the adhesion grade and strength showed gradual increasing until POD 14, almost same or a
little increasing POD 21, but decreasing POD 28. Also the control group was much higher in adhesion grade, strength, and
area than the experimental group. It is expected that the anti-adhesion membrane will have a good clinical result in
postoperative adhesion prevention.
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Fig. 1. Photographs of HA/CMC membrane in both (a) dried and (b) swolien states.

Table 1. Properties of the Membrane Type Barrier for Anti-adhesion

Before degradation After degradation
Mean Standard deviation Mean Standard deviation
Density (g/mL) 0.15 0.18 0.04
Swelling [(Ws-Wd)/Wd] 70 63 13
Porosity (%) 56 43 ' 12
Weight loss rfite A 3 3
after degradation (%)
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Fig. 2. SEM photographs (a) before and (b) after the degradation of HA/CMC membrane.

Table 2. Incidence on Adhesion Grade in Control and Experimental (HA/CMC Membrane) Groups

Incidence (%) on adhesion grade
POD Group No. of Cases

0 1 2 3 4 5

Control 8 - 12.5 375 50 - -

2 HA/CMC 8 50 50 - - - -
Control 8 - 12.5 375 50 - -

! HA/CMC 8 62.5 375 - - - -
Control 8 - - - 25 50 25

7 HA/CMC 8 12.5 12.5 75 - - -
Control 10 - - - - 20 80

1 HA/CMC 10 30 10 10 20 30 -
”n Control 10 - - - - - 100
HA/CMC 10 40 - 30 20 10 -

28 Control 10 - - - 20 40 40
HA/CMC 10 30 20 10 20 - 20

AAz & ASF 2 FAFE

Aot A A 29 A Fo gR2RFm=8)A = F
AHE 320 A7t S0%E 7P Boten FREE 2
7} 37.5%, 10] 12.5%%¥th 9ha A gdd &2k
AE A2 AXm=8)d M= 245 FAAE 03}
1o] ztzt 50%351@ ESH 4R Ao iz

g3 ES Yl

(m=8)°] FIAE 1, 2, 390 A7t 42 12.5%,
37.5%, S0%Slom, 001 Ao gl ukshed, AsF
(n=8)| e FHHE 03} 10] 27} 62.5%, 37.5% &

Aol o8] FEo] BASA e AAETE Bohe
Ae &+ ATk 52 F 79N E HEF0-8)Y
gl HAHE 3, 4, 59 2O vpgor), 4YF

1, 2, 39| £XHo] Ut wWahA
2] WAy o] 2, 4 Afolof AlRE o] TR = A
o Ax7t A A3EHE As € F U & F 14
YR = o] g Aol FAHIJLH, F YET(n
1002 FEFE 49 20%, 59 80%E5 Uelfle] 5 7
Y o= FAAHETF Ht T AFHASS e
At g, o] A7le] A¥EF(n=10)Xe FAFE
7} 0”1 ZB97F 30% AReH, FAAE 1, 2, 3, 4904
247t 10%, 10%, 20%, 30%S vehlich 2159
H2Fm=100 A7t 58 JeErd 9 wkshd,
AP Fm=10)9Ae FAPE 00 B17} 40%, F3
AT 2,3, 4% AS 22} 30%, 20%, 10%S Ve

e FAA=

Membrane ]. Vol. 15, No. 3, 2005



218

5t a Control

4 BHA/CMC

Adhesion Grade
w

2 4 7 14 21 28
POD

Fig. 3. Comparison of adhesion grade as measured on
POD 2, 4, 7, 14, 21, and 28. HA/CMC group was found
to have significantly reduced adhesion grade when com-
pared with control.
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Table 3. Incidence on Adhesion Strength in Control and Experimental (HA/CMC Membrane) Groups

Incidence (%) on adhesion grade
POD Group No. of cases

0 1 2 3 4

Control 8 - 37.5 62.5 - -

2 HA/CMC 8 50 50 - - -
Control 8 - 62.5 375 - -

! HA/CMC 8 62.5 375 - - -
Control 8 - - 50 25 25

7 HA/CMC 8 12.5 50 25 12.5 -
Control 10 - - - 20 80

14 HA/CMC 10 30 20 10 10 30
Control 10 - - - - 100

2l HA/CMC 10 40 30 - 30 -
Control 10 - - 20 40 40

2% HA/CMC 10 30 30 10 10 20
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Fig. 4. Comparison of adhesion strength as measured on
POD 2, 4, 7, 14, 21, and 28. HA/CMC group was found
to have significantly reduced adhesion strength in com-
parison with control.
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Table 4. Incidence on Adhesion Area in Control and Experimental (HA/CMC Membrane) Groups

Incidence (%) on adhesion area
POD Group No. of cases

0.5 I 1.5 2 3 >3

Control 8 25 37.5 375 - - -

2 HA/CMC 8 100 - - - - -
Control 8 12.5 62.55 12.5 12.5 - -

4 HA/CMC 8 100 - - - - -
Control 8 25 - 50 25 - -

7 HA/CMC 8 100 - - - - -
Control 10 - 20 20 30 20 10

14 HA/CMC 10 70 30 - - - -
Control 10 - 40 20 30 10 -

21 HA/CMC 10 80 20 - - - -
Control 10 10 50 30 10 - -

28 HA/CMC 10 70 30 - - - -
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Table 5. P-values Versus Control Group by Student’s t-test
P-values
POD : : :
Adhesion grade Adhesion strength Adhesion area
2 1.321E-03 1.657E-03 3.889E-03
8.317E-07 3.079E-04 1.913E-05
7 3.323E-03 5.592E-02 5.021E-02
HA/CMC
14 8.185E-04 6.960E-03 1.339E-09
21 5.417E-05 8.602E-05 1.059E-05
28 6.110E-03 1.313E-02 5.270E-03
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