gl R eslA]. A 8d, A4z 1A 223
Korean Journal of Investigative Dermatology
2001 ; Vol. 8, No. 4, pp. 223 - 230

A k1
%HM a7
eaz'-olze’ M 28 - Fds' olge'’

Effect of the Laminin Coated Infection-Preventive Collagen Membrane
on Wound Healing in Guinea Pig

Sang Ho Oh, Jong-Eun Lee, Hwal Suh, Nam Soo Chang, and Kwang Hoon Lee

Department of Dermatologyl, Cutaneous Biology Research Institute’, and Biomedical Engineeringj,

Yonsei University College of Medicine, Seoul, Korea.

Biocompatibility of a material applied to wounded tissue is a prerequisite for optimal wound
environment. Collagen, the major protein of the ECM, has been used clinically as an effective biomaterial
for wound healing and skin regeneration due to high biocompatibility, low antigenicity, low toxicity and
hemostatic capability. We intended to design a laminin (Lam) coated/infection- preventive bilayered
collagen membrane containing silver sulfadiazine (AgSD) loaded hyaluronic acid microparticles, able to
prevent rapid biodegradation/infection and to improve wound healing.

When comparing the effect of a laminin coated/infection-preventive bilayered collagen membrane on
reduction of wound size in guinea pig with polyurethane film, silver sulfadiazine medicated collagen
membranes (Lam (+)/AgSD (+), Lam (-)/AgSD (+)) demonstrated significantly higher reduction of wound
size on 3, 7 and 14 days after application. When evaluating the effect of addition of laminin to antibiotics
medicated collagen membrane on reduction of wound size, Lam (+)/AgSD(+) membrane demonstrated
significantly higher reduction of wound size than Lam (-)/AgSD (+) membrane on 3 days after application.
When evaluating the effect of addition of silver sulfadiazine to laminin coated collagen membrane on
reduction of wound size, Lam (+)/AgSD (+) membrane demonstrated significantly higher reduction of
wound size than Lam (+)/AgSD (-) membrane on 3 days after application. On histologic examination,
laminin coated/AgSD medicated collagen membrane demonstrated faster new vascularization, more
fibroblast proliferation and less inflammation than control.

These results suggested that laminin coated/antibiotics medicated collagen membrane synergistically
improved wound healing.
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Lam(-)Ag50{-) | Fig. 2. Schematic presentation of
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Table 1. Wound Size-reduction (%) of Wound Surface Covered by PU Fiim as Control and Each Fabricated Collagen Membrane

Dermal Membranes

Days i;;r}l)(é?) Control ALgaSn];((_J)r) Control kgalsn]g:_)) Control AgLa;r}l)(z) Control
3 47.7 + 7.9*% 365+ 115 423+22 356+ 10.7 39.6£9.5 38.6£9.7 404 £ 8.5 39.1+79
7 68.0 + 8.1 54.1+63 62.2+5.0 438+ 12.4 65.8 + 10.0 59.1+ 134 60.4 7.0 592 +94
14 850+ 6.7 76.3 + 10.0 83.6+9.1 73.8+6.2 83.0+43 833+ 1.6 81.9+35 83.6 +2.8
21 933+ 4.6 85.1+44 91.1+58 84.6 + 3.6 RN2+28 945148 89.8+25 915+2.1
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Fig. 5. Effect of laminin coated/ antibiotics medicated collagen
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Fig. 6. Histological photographs of
wound covered with polyurethane film
as control and four kinds of fabricated
collagen membranes 7 days (A) and
14 days (B) after application.

Table 2. Degree of Inflammation, New Vascularization, and Fibroblast Proliferation on Histologic Examination of Skin Biopsy
after Application

Lam(-) Lam(+) Lam(-) Lam(+)
C 1
Days ontro AgSD() AgSD() AgSD(+) AgSD(+)
Infl ation 7 ++++ ++++ ++++ ++ ++
14 ++ +++ ++ + +
New 7 + + +++ +++ ++++
vascularization 14 ++ ++ ++ ++ 4
Fibroblast 7 + + +++ +++ o+t
proliferation 14 +++ +++ ++++ ++++ ++++

Inflammation (number of infiltrated leukocytes): 0- 10(+), 10- 100 (++), 100 - 500 (+++), >500 (++++)
New vascularization (number of lumen lined with endothelial cells): 0-10(+), 10-20 (++), 20 - 30 (+++), >30 (++++)
Fibroblast proliferation (number of proliferated fibroblasts): 0- 100 (+), 100 - 500 (++), 500 - 1000 (+++), >1000 (++++)
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