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Abstract:

The failure of investigational new drugs in clinical trials (95% for all indications [1]
emphasizes the need for relevant human-cell based approaches. This can be due to the low
predictive value of animal-generated pharmacological data for humans [2]. Underestimation of
age-related changes might be of relevance, too. Considering skin, ultraviolet (UV) irradiation
causes the most prevalent skin disorders in later phases of the life span, skin aging and
cutaneous squamous cell carcinoma [3]. However, current drug development relies on (animal-
based) disease models using juvenile rodents. In this study, we aimed to transfer the effect of
UV irradiation to the lab scale by introducing organotypic models of premature ageing and
cutaneous squamous cell carcinoma.

To induce premature ageing [4], we reconstructed epidermis from irradiated juvenile normal
human keratinocytes with UV-B light (9.6 to 30 mJ /sz; single-dose). UV irradiation causes
elevated B-galactosidase expression in keratinocytes. The model showed irregular structure of
stratum corneum and stratum granulosum with altered expression of epidermal differentiation
markers (keratin-10, -14, involucrin, and filaggrin) and elevated IL-8-expression. Normal
reconstructed human epidermis was built from non-irradiated keratinocytes.

To induce premature ageing [4], we reconstructed epidermis from irradiated juvenile normal

human keratinocytes with UV-B light (9.6 to 30 mJ /cmz; single-dose). UV irradiation causes
elevated B-galactosidase expression in keratinocytes. The model showed irregular structure of
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stratum corneum and stratum granulosum with altered expression of epidermal differentiation
markers (keratin-10, -14, involucrin, and filaggrin) and elevated IL-8-expression. Normal
reconstructed human epidermis was built from non-irradiated keratinocytes.

To mimic cutaneous squamous cell carcinoma we co-cultured human squamous cell carcinoma
cells (SCC-12) with juvenile normal human keratinocytes on a dermal equivalent consisting

of normal human dermal fibroblasts [5]. Normal reconstructed human skin was built without
SCC-12 cells. Alteration of culture conditions allows controlling the tumor stage from
carcinoma in situ to the invasive disease. Tumor nests show malignant histology and increased
proliferation (Ki-67).

In conclusion, disease models on the cutting edge of tissue engineering offer test platforms for
investigational new drugs. Further studies will focus on the absorption and metabolism profiles
of our disease models.
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