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AquaFlux TEWL Measurement

Practical instructions for AquaFlux use, presented at the Training School of Skin Bioengineering 
Techniques, Amsterdam, October 2011. This event was organised by the SkinBAD (Skin Barrier and Atopic 
Diseases) network under the BMBS (Biomedicine and Molecular Biosciences) action of the COST (European 
Cooperation in Science and Technology) framework.
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TEWL SSWL & Perspiration

TEWL is the steady-state flux of liquid
water diffusing through the SC.

NB:- steady-state = Fick’s 1st law. 

TEWL instruments measure flux of water 
vapour in the adjacent air. This could 
come from TEWL, SSWL and/or 
perspiration.

You are measuring TEWL when:-

1. The skin is acclimatised.

2. TEWL is the only source of water 
that evaporates into the adjacent air.

3. The SC surface is & remains dry.

NB:-

SSWL = Skin Surface Water Loss
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Condenser-Chamber Method

Condenser @ -7.6°C
Vapour Sink.
Controls the microclimate.

RH & T Sensors
Used to sense the vapour flux.

Skin Surface
Vapour Source

[1] Nilsson, G.E. Measurement of Water Exchange through Skin. Med Biol Comput. 15: 209-18 (1977).
[2] Imhof, R.E. Method and equipment for measuring water vapor flux from surfaces. USA Patent  6439028 (2000).

The diffusion gradient is calculated from the RHT sensor readings & 
condenser thermodynamics.

The AquaFlux uses the condenser-chamber measurement principle.

This is a combination of Nilsson’s diffusion gradient measurement principle [1], but 
with a closed chamber to eliminate disturbance from ambient air movements [2].
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AquaFlux AF200 Instrument

Parking Receptacle

Probe

Base Unit

The black rubber stopper in the Parking Receptacle 
is used to close the measurement chamber when 
the probe is not in use. This prevents unnecessary 
ice build-up.
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Measurement Head & Caps

• Quick screw Measurement Caps

• Franz cell adaptors

• Sterilizable & autoclaveable.

• Rugged metal design.

• Does not distort with contact pressure.
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Measurement Chamber

• Protects from ambient disturbance (closed).

• Maintains a consistent microclimate (condenser).

• Uses wall-mounted sensors to protect them from 
mechanical damage and contamination.
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Condenser & Ice

Calibration change ~0.4% per mg.

1% change for ~500 normal TEWL measurements.

De-icing is quick - you’re back working after ~10 minutes.

0-3mg, Continue working

3-4mg, Begin to plan a de-icing

>4mg, Now would be good.



10

Software

Live display of flux v time measurements.

TEWL determined automatically against user-controlled criteria.

Data (including flux curves) stored automatically in Excel-compatible format.
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Calibration – The Droplet Method

Simple procedure for users – no need for factory recalibration.

Traceable to fundamental measures through research with NPL.

Calibration brings Tewameter & AquaFlux measurements into closer agreement.
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Q-CurveFlux Curve

The software calculates the Q-Curve from the area below the Flux Curve. It gives a real-
time display of calibration progress.

Droplet Calibration - Typical Data
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TEWL Measurement

Transient Flux:-
(i) Instrument Transient
(ii) SSWL

Underlying Steady Flux

Area = Evaporated Quantity

TEWL is the underlying steady flux density.
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TEWL Measurement Settings

Initiate a new output *.txt file.

Adjust the TEWL measurement criteria in the TEWL Settings panel.

Test the settings for the conditions of the planned study.
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Target Precision Setting

There is a trade-off between precision and measurement time.
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Holding the Probe

1. Make the probe roughly perpendicular to the skin surface.

2. Keep the red button uppermost (probe angle effect).

3. Use enough contact pressure to ensure a leak-free seal.

4. Press & release the red button to initiate a measurement.

5. Hold the probe reasonably steady.

6. Make sure the probe does not slide over the skin.
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Probe Angular Dependence

Readings remain within ±1% when the probe is held correctly [1].

[1] Imhof, R.E., De Jesus, M.E.P., Xiao, P., Ciortea, L.I. and Berg, E.P. Closed-chamber Transepidermal Water Loss Measurement: 
Microclimate, Calibration and Performance. International Journal of Cosmetic Science. 31:97-118 (2009).
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Probe Pressure Dependence

Mean TEWL = 8.23gm-2h-1 with CV=1.7% [1]. 

[1] Imhof, R.E., De Jesus, M.E.P., Xiao, P., Ciortea, L.I. and Berg, E.P. Closed-chamber Transepidermal Water Loss Measurement: 
Microclimate, Calibration and Performance. International Journal of Cosmetic Science. 31:97-118 (2009).
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Performing a TEWL Measurement

1. Make sure the subject & site are acclimatised as per TEWL Guidelines.

2. Enter a Comment about the next measurement.

3. Make sure that you, the subject & the site are ready for the measurement.

4. Move the probe swiftly from the sealed parking position to the site.

5. Press & release the red probe button to start the measurement.

6. Hold the probe correctly during the measurement.

7. The measurement terminates when the pre-set criteria are met.

8. At termination, the data are saved automatically.

9. Park the probe in the sealed position or move to the next site (site hopping).

10. Re-position accurately, if repeating measurements on the same site.
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TEWL Data Files

Use copy/paste to load data into Excel. The data of each TEWL  
measurement, including the flux curves,  appear as one row of the 
spreadsheet. These flux curves are important for quality control.
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Quality Control

Spoilt measurements (sweat gland activity, compromised seal with the skin, probe 
moving during measurements) can be identified from the shape of the flux curves. 
One of the above 96 flux curves stands out - spoilt by sweat gland activity.
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TEWL and Skin Stripping

• Skin stripping perturbs the steady-state water distribution within the SC. You 
therefore need to re-acclimatise the skin before measuring TEWL.

• The time taken to return to steady-state can be gauged from a theoretical 
characteristic diffusion time, which works out to ~1 hour for normal volar forearm 
skin [1]. This is an overestimate in practice, because diffusional changes are rapid 
at first, then increasingly languid as steady-state conditions are approached.

• Re-acclimatisation time also depends on individual, site, degree of disturbance 
etc. ~10 minutes are probably OK for skin stripping.

• Also, remember that stripped skin is more heterogeneous than unperturbed skin. 
Therefore, when making measurements on the same site, make sure that you re-
position the probe as precisely as possible.

[1] Imhof, R.E.& Xiao, P. Mathematical Model for the Stratum Corneum Water Loss Barrier. Oral Presentation. 1st Research 
Conference on Modelling Barrier Membranes, Frankfurt, February 2011. Download from www.biox.biz/Library/Presentations.php
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Summary

1. Keep the measurement chamber closed when not in use (ice build-up).

2. Enter any comments before the next measurement.

3. Move the probe swiftly from base to site & from site to site (quicker termination).

4. Press & release the red probe button to initiate a measurement.

5. Acclimatise the subject & site as per TEWL Guidelines.

6. Re-acclimatise after skin stripping.

7. For repeat measurements, re-position the probe as accurately as possible.

Also, look at www.biox.biz for support material including many links to AquaFlux user 

publications and pdf downloads of Biox publications & conference presentations


