FERT | R (&= %) K % LI YUANJIAOZI (Z 12 7)

Modified gelatin hydrogel nonwoven fabrics (Genocel) as a skin substitute in murine
AR | skin defects
( <~ ARE RABANZ T Dk B Genocel DFTHLAN TEZEL COH MM )

(F XN DEF)

[Introduction] The skin functions as a vital protective barrier against injuries and harmful agents,
and defects resulting from trauma or tumor resection can lead to bacterial invasion and body fluid
loss. Skin substitutes offer a solution by creating a temporary barrier between the external and
internal body environments. Previously, the potential of Genocel (NIKKE MEDICAL Co., Ltd.,
Osaka, Japan), a scaffold for three-dimensional cell culture, as a new skin substitute was explored.
Genocel, gelatin hydrogel nonwoven fabrics, is manufactured using the solution-blow method,
demonstrating high mechanical strength to maintain a porous structure that enables cells to infiltrate
and distribute homogeneously. However, when applied to skin defects in mice, Genocel showed
advantages in capillary formation but failed in granulation tissue formation and macrophage
infiltration compared to the conventional skin substitute Pelnac. This inferiority could be attributed to
the rapid degradation of Genocel, as it was not originally developed for use as a skin substitute.

[Materials and Methods] To optimize Genocel, the manufacturing process was modified to
decrease its water content, thereby prolonging degradation time, and to assess its efficacy as a skin
substitute in the healing process. Genocel with a low water content (Genocel-L) was prepared and the
difference in water content compared to that of the conventional Genocel was confirmed.
Degradation tests were performed using collagenase and compared among Genocel-L, Genocel, and
Pelnac sheets. In the in vivo study, sheets of Genocel-L or Pelnac were applied to skin defects created
on the backs of C57BL/6JJcl mice. On days 7, 14, and 21, the remaining wound area was evaluated
and specimens were harvested for Hematoxylin and Eosin, Azan, anti-CD31, CD68, and CD163
staining to assess neoepithelialization, granulation tissue formation, angiogenesis, and macrophage
infiltration.

[Results] Genocel-L has a lower water content compared to the conventional Genocel and degrades
more slowly than both Genocel and Pelnac. In the in vivo experiment, no significant differences were
observed between Genocel-L and Pelnac in relation to the wound area, neoepithelial length,
granulation formation, and the number of newly formed capillaries. The area of newly formed
capillaries in the Pelnac group was significantly larger than that in the Genocel-L group on day 21
(p<0.05). Regarding macrophage infiltration, significantly more M2 macrophages were induced in
the Pelnac group on days 14 and 21, and the M2 ratio was larger in the Pelnac group (p<0.05) during
the entire process.

[Conclusions] Genocel-L has a lower water content and longer degradation time compared to the
conventional Genocel. Genocel-L. had equivalent efficacy as a skin substitute to Pelnac, and can
therefore be considered feasible for use as a skin substitute. However, a manufacturing method that
can further modify Genocel-L is required to recover its early angiogenic potential.
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