
BOLUS VISUALIZATION AFTER SUBCUTANEOUS INJECTION. 
Injection of a liquid solution of a blue dye (Evans Blue, 0.5 % (wt/
vol) in PBS) using Hamilton syringes. 

Presentation of HypoSkin® model

Conclusion
HypoSkin® is a new fully human ex vivo skin model to predict the toxicity of compounds injected in the subcutaneous tissue with unique key characteristics:

• Based on NativeSkin® technology – relevant complex biological matrix • A normal subcutaneous tissue architecture
• A range of formats with validated injection volumes • Adapted to perform stability and bioavailability testing 

Histological characterization

Local inflammation after subcutaneous injection

Identification of inflammatory cells

Evaluation of local inflammatory reactions following subcutaneous injection
of a pro-inflammatory cocktail in a fully human ex vivo skin model
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a passion for ethical science

Preclinical testing of new subcutaneously injected formulations are generally performed in vivo on animals. However, these models are not recognized as universal and 
reliable due to the difference in skin and subcutaneous fat tissue when compared to humans leading to low predictability. As a result, there are no accurate biological 
models to predict toxicity of compounds injected in the subcutaneous tissue. To overcome these issues, we have developed, characterized and validated HypoSkin®, the 
first and unique, highly predictive and ethical human model to replace animal testing based on the NativeSkin® explant technology.

EVALUATION OF LOCAL INFLAMMATORY REACTIONS FOLLOWING SUBCUTANEOUS INJECTION OF A PRO-INFLAMMATORY COCKTAIL IN HYPOSKIN® MODEL.
A pro-inflammatory cocktail composed of TNF α and Lipopolysaccharide (LPS) in PBS was subcutaneously injected in HypoSkin® model of 20 mm in diameter and 10 mm thickness. (A) With H&E staining, a 
normal skin structure was observed at 6 and 12 hours (data not shown) after injection. However, important morphological changes, compared to the PBS injected condition, appeared after 24 hours, including 
important cell vacuolization (black arrows), spongiotic regions (red arrows) and a partial degradation of collagen fibers (asterisk), while adipose tissue showed normal structure and cell morphology. (B) Injection 
of the pro-inflammatory cocktail induced a release of cytokines MCP-1, IL-1β, IL-6 and IL-8 after 12 and 24 hours.

EXPRESSION OF CYTOKINE MRNA IN HYPOSKIN® MODEL 
AFTER TREATMENT WITH A PRO-INFLAMMATORY COCKTAIL.
The scoring of IL-6 and IL-8 mRNA expression in skin with RNAscope 6 
hours following subcutaneous injection of a pro-inflammatory cocktail 
showed a strong signal from leucocytes, fibroblasts, adipocytes and 
endothelial cells.

HISTOLOGICAL CHARACTERIZATION OF HYPOSKIN® MODEL FOLLOWING PRODUCTION & AFTER 7 DAYS OF EX VIVO CULTURE
The integrity of the 3 skin layers was preserved at the macroscopical and histological levels with no sign of necrosis in the epidermis 
and dermis after 7 days of culture as shown by H&E staining. Cell death was observed starting at day 3 in the hypodermis (white 
arrows), but with no significant increase after further culture (TUNEL assay). The presence of macrophages (red arrows, anti-CD68 
immunostaining) was maintained after 7 days of culture. Data were obtained with an HypoSkin® model 20 mm in diameter with a 
10-mm thick adipose tissue.

NORMAL SUBCUTANEOUS TISSUE ARCHITECTURE AND PRESENCE OF MACROPHAGES

SUBCUTANEOUS INJECTION OF PRO-INFLAMMATORY COCKTAIL INDUCES INFLAMMATORY REACTIONS

RESIDENT TISSUE AND IMMUNE CELLS PRODUCE 
INFLAMMATORY CYTOKINES
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