
Methods: The major improvements consist in the introduction of

neonatal foreskin keratinocytes (NFK), a feeder layer- and animal

component free culture system, and a Quality Management System

(QMS).

Results: In contrast to the irregular and unpredictable growth

rates and end stages of normal adult human epidermal keratino-

cytes (HEKa), NFKs show a very regular and consistent growth,

comparable to that of established cell lines, which lasts for up to 50

population doublings (theoretical expansion of a 1 cm2 biopsy up

to 100 km2 of cultured epithelium, compared to 50 m2 for adult

keratinocytes). This tremendous proliferation potential allows the

use of more strict and predictable subculturing schemes. Today, all

culturing and banking procedures are performed taking into ac-

count the cGMP guidelines and ISO 9001:2000 QMS require-

ments. Recently, our lab tested of a new totally defined and animal

free culture medium. This medium supported a regular and ex-

tended growth (up to 25 population doublings). The use of a totally

defined and animal free medium is avoiding possible transmittance

of potential animal viral agents. The support for the cells is given

by a coating of recombinant human type-1 collagen instead of the

traditional bovine collagen. We also tested (safe) membranes as a

support for human epithelial grafts.
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Natural extracellular Matrix (ECM) creates a unique cellular

microenvironment. It acts as a support to organize cells in tissues,

maintains their structure and works also as a reservoir for cytokines,

thus controlling cell growth and differentiation. A well-defined

biomaterial surface topography is believed to be adequate to mimic

native ECM for guiding cell growth or tissue regeneration. This

structure can be achieved by using an electrospinning technique,

which allows producing a non-woven nanofibrous structure with

topographic features mimicking the natural ECM.

This study evaluates the influence of micro-topography of pat-

terned Polycaprolactone (PCL) nanofiber meshes, aimed at being

used in skin regeneration approaches. The morphology, adhesion

and proliferation of primary cultures of human keratinocytes

(hKC), dermal fibroblasts (hDFs), and adipose-derived stem cells

(hASCs), isolated from the abdominal region, was evaluated after

seeding in those structures.

In vitro studies showed that the characteristic morphology of

each cell type and respective phenotype was maintained on the

patterned electrospun nanofiber meshes during the culture period.

SEM micrographs demonstrated that these cells adhered better on

the randomly distributed areas of the nanofibers than in the aligned

ones. Furthermore, DNA quantification and metabolic activity

analysis confirmed the enhanced performance of the cells adhered

on the random structures. Additionally, the patterned areas were

able to induce cell alignment along the nanofibers.

The combination of the organized and random structures into

patterned nanofiber meshes, being able to control cell distribution

and proliferation, showed promising characteristics for upcoming

studies regarding skin tissue engineering applications.
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Introduction: The use of graft materials in uroginecology surgery

has been promoted to compensate for the inherent weakness in

autologous tissues. The ideal graft should be inert, noncarcino-

genic, strong, nonallergenic, noninflammatory, convenient, and

affordable1. The advantages of collagen matrix laminates made

from porcine dermis as implantable xenograft products are well

known. Collagen-based meshes possess good mechanical proper-

ties, strong resistance and poorly antigenicity. Moreover, they allow

a secondary cellular colonization and can become less degradable if

modified.

Material and Methods: Porcine collagen meshes (Pelvicol,

BARD�) with different crosslink degrees were tested to determine

their mechanical properties. Monotonic and cyclic uniaxial tensile

tests were carried out along the two principal directions of the

mesh. hMSC were seeded and cultured for one week at 378C in a

CO2 incubator.

Results: Significant differences in mechanical properties be-

tween samples with different crosslink percentages were observed.

The partial crosslink mesh showed higher anisotropy. The hMSC

colonized the collagen mesh and also increased the young modulus

of the collagen meshes depending on the crosslink percentage.

Damage accumulation due to cyclic load depends also on the

crosslink percentage.

Conclusions: Increasing the crosslink percentage produced a

stiffness gain with a decrease in the damage accumulation in the

collagen meshes. MSC could increase the stiffness of the collagen

meshes but not of the full crosslinked ones. This increase is in-

versely proportional to the crosslink degree.

Reference:
1W.A. Silva and M.M. Karram, Scientific basis for use of grafts during

vaginal reconstructive procedures, Curr Opin Obstet Gynecol 17 (2005),

pp. 519–529.
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