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Introduction

Transepidermal water loss (TEWL) measurements are used to distinguish competent (intact) vs. compromised skin sections for in vitro permeation testing (IVPT). The
measurements are expected to be done with skin sections mounted on diffusion cells, where the underside of the skin Is in contact with the receptor solution. In this context of use,

the TEWL measurement probes may need specialized designs or adaptors to optimize the probe interface with the skin area being monitored. The current literature review aimed to
delineate factors that could influence TEWL measurements for in vitro skin barrier integrity testing.
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Methods

Literature in the PubMed database related to TEWL measurement (published in November 2020, or before) were retrieved (based on key terms including TEWL, transdermal
epidermal water loss, trans-epidermal water loss, transepidermal water loss) and screened to select those involving a relevant technique/device used for in vitro studies with excised
human skin. From the individual studies, method parameters and measured values were summarized and compared. Information on relevant device manufacturers’ websites were

also reviewed for commercially available TEWL measurement device.

Results

It was apparent that TEWL skin barrier integrity test results reported may have been influenced by factors related to ambient conditions, devices, diffusion cells, skin sections, and
the placement of the device. Independently, the relevant method parameters in individual studies were found to be variable and/or not sufficiently well described, which may explain
some of the differences in the reported TEWL values (baseline ranging from <1 g/m?/hr to ~ 50 g/m?/hr), even when the same TEWL measurement device was used. In particular, it
was not always clear whether or not the TEWL was measured under conditions where the skin surface temperature was at 32°C £ 1°C (to align with that in vivo). Additionally,
differences In diameters and/or interface geometries between TEWL measurement devices and skin/donor compartments were often not reported in detall, and unreported factors

could have contributed to differences in TEWL measurements.
Table 1. Factors Influencing TEWL Measurements That Are Used to Test Skin Barrier Integrity In Vitro

. Ambientcondition Diffusion cells Placement of the device

selolol gl tIElglelfalel « Ambient air temperature e Operational mechanism * Receptor solution « Skin surface temperature
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TEWL e Light source microclimate above the 0 Impact on the skin surface preparation
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conditions between the probe and (In certain circumstances)
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Conclusions

Based on inferences we drew from our review of the literature, we have identified and summarized factors that reportedly have the potential to influence the results of a TEWL skin barrier integrity test, and
considered the implications of (not) controlling these factors in the method parameters used for individual studies in the literature. Given that there are many potential factors that can influence TEWL
measurements, suitable acceptance criteria in individual studies may depend somewhat on the specific devices, method parameters, and skin that are used in a study.
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