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An immunocompetent three-dimensional human skin model presenting in vitro more
complex structures like melanocytes and dendritic cells represents a new generation for human
skin substitute, allowing the studies of primary sensitization processes and skin sensitization,
being able to overcome the need for animal models at least in the early stages of allergenicity
tests of cosmetics and drugs. The setting of skin models are typically based on a de-epidermized
dermis or collagen scaffold, supplanted with fibroblasts and keratinocytes.

This study presents the validation of two different techniques to isolate and
cryopreserve of Langerhans cells (CL) to permit its subsequent introduction into the
immunocompetent three-dimensional human skin model. After the epidermis mechanical
separation and cell suspension by trypsinization, there were tested two different purification
methods in parallel: (a) collecting the supernatant of the cultured keratinocytes before the first
change of medium and (b) mechanical purification system based on cell separation according to
density — Ficoll Paque Plus®. Both systems were evaluated for their efficiency in terms of
purification and yield by phenotype using FITC conjugated with HLA-DR marker in flow
cytometer. The first system was simple to apply, had high cell yield but low LC coefficient. The
second system, although having higher complexity and requiring longer period to settle, brings
higher degree of LC recovery. LC cryopreservation from both systems was performed using a
rich fetal bovine serum cold-freezing medium. After thawing, the cell viability was checked and
verified that the freezing method is suitable for this cell type.
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