EXPLORING NOVEL THERAPIES FOR DYSBIOSIS IN ACNE INVERSA VIA (MULTI-) BACTERIAL CULTIVATION ON AN IN VITRO SKIN SUBSTRATE
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Introduction: Dysbiosis refers to an imbalance of commensal and pathogenic bacteria and plays a significant role in inflammatory skin conditions, like Acne inversa, with specific treatments still being a major challenge. To evaluate the potential of innovative anti-infectives to correct such imbalanced microbiome, readouts beyond MIC are needed, capable to also address effects on biofilms, the skin environment and the response in multi-bacterial cultures. Consequently, a standardized and affordable in vitro model for biofilm cultivation on the “skin surface” is desirable to address novel anti-infectives and delivery systems at an early stage of development. 
Objectives: In this study, we developed an artificial skin scaffold (=GelHA_CS-Alg) that can be applied for (multi-) bacterial cultivation and susceptibility testing. 

Materials and Methods: Staphylococcus epidermidis or Staphylococcus aureus are cultured on GelHA_CS-Alg and viability as well as metabolic activity are determined via cfu counting and Presto Blue staining, respectively. As a treatment option, a combination of Rhamnolipids (RL) and Vancomycin (VAN) is currently used. 
Results and Discussion: Bacterial cultivation on GelHA_CS-Alg resulted in a slightly reduced growth and significantly lower metabolic activity (Figure 1, left, exemplarily for S. epidermidis). These conditions further seem to influence anti-infectives’ impact since RL+VAN treatment almost completely eradicated standard S. epidermidis biofilms while cfu reduction was marginal in GelHA_CS-Alg cultures (Fig. 1, right). However, for S. aureus only low efficacy was observed for both conditions, indicating to a rather species-specific effect (data not shown).
Conclusions: GelHA_CS–Alg may serve as a skin-resembling environment for the cultivation of relevant staphylococci as they revealed an altered growth, metabolism and response to RL+VAN treatment. The next steps shall be to study such effects on multi-bacterial cultures via viability qPCR as well as addressing proliferation and susceptibility in an ex vivo skin model for comparison.
[image: image1.png]Inoculate with small
volume of bacteria

ns e . ns . .
1

0o/ oS

mgmL mg/mt

\

log10(cfu/mt)
oD diff

EX
£

04 ]
65 H
s H

&

0 10 120 140 160
time [n]

Gelya_cs -Alg control

Susceptibility

o0s%

—8— Gel-Alg (cfu) - - control (cfu) —s— Gel-Alg (PB) =4 = control (PB) Van R RLVAN

in vitro skin model




Figure 1: Scheme of the in vitro skin model (GelHA_CS- Alg). Left: Growth and metabolic activity of S. epidermidis in nutrient broth (liquid, dashed line) or on GelHA_CS-Alg (solid line). Right: Susceptibility via co-treatment of Rhamnolipids (RL) and Vancomycin (VAN) of S. epidermidis biofilms in nutrient broth (liquid, tiled bars) or on GelHA_CS-Alg (solid bars).
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