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TRANSEPIDERMAL WATER LOSS (TEWL)  
 
The rate of TEWL through the skin is a function of the skin lipid barrier, the skin 
temperature and the external environment.  Intrinsic characteristics of the skin of any 
individual may affect the rate of water loss by changes in the activation energy 
required for water transport.  Water loss through the skin is proportional to the water 
content in the stratum corneum.   
 
The method employed involves detection of water loss by a Dewpoint Analyzer in a 
closed system.  The system consists of a source of dry nitrogen gas (BOC Gases- 
compressed nitrogen) at 5 psi connected to a flow meter (Dwyer) regulated at 120 
cc/min. The nitrogen is conducted into a plastic chamber and then into the Dewpoint 
Analyzer (General Eastern Model 1311 DR Optical Dewpoint Sensor) attached to a 
Model 1500 Hygrometer.  The Analyzer utilizes a four stage chilled mirror and the 
Hygrometer measures dew point by optical condensation techniques by an identical 
Dwyer flow meter.  Any decrease in the rate at the second meter is indicative of a 
leak.  All fittings are stainless steel or teflon.  Connections are made with Teflon or 
stainless steel tubing. 
 
METHODS AND MATERIALS 
 
TEST PRODUCTS 
 
Test products can include topical agents such as liquids, lotions, creams, ointments 
or waxes or natural or synthetic materials/fabrics. 
 
SUBJECTS 
 
Subjects are healthy volunteers free of systemic or dermatologic disorders.  All 
subjects must sign an informed consent statement prior to any procedures being 
performed. 
 
 
DESCRIPTION OF THE WATER VAPOR DETECTION INSTRUMENT 
 
BASIC DESIGN 
 
The system that we use in our water vapor detection is based on the measurement of 
the dew point of water vapor as it leaves the area.  The dimensions of the chamber 
are 1 cm in diameter and 2 cm in height.  Two 22-gauge hypodermic needles are 
placed through the dome of the chamber to allow inflow and outflow of the gas.  A 
platinum resistance thermometer is placed in the top of the chamber to record air 
temperature.  This measurement is needed to calculate the dewpoint of the water 
vapor.   
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The airflow is controlled by a manometer and pressure gauge to allow 6-8 milliliters of 
gas per minute to flow over the skin at a pressure of 5 psi.  There is a second 
manometer connected to the output of the dew point detector to ensure that an 
airtight seal is maintained in the system. 
 
The instrument is able to make many measurements and output selected values.  
One may choose the relative humidity, the actual dew point, or the milligram of water 
per unit volume of air.  The calculations are automatic in the computer, but we need 
to adjust for our airflow and the actual measured area, which in our case is 3 mm 
radius.  We calculate the flow in milliliters per hour and convert to liters per hour, then 
divide by the surface area of the skin being measured.  We multiply the recorded 
value minus the water vapor in the gas times the above value.   
 
OBTAINING BASELINE WATER VAPOR CONTENT IN THE AFFLUENT GAS 
 
The bottom of the chamber is sealed with the double-sided sticky tape and the gas 
allowed to flow through the chamber until a steady reading is obtained.  This value is 
usually less than 0.1 mg per unit volume.  This value is subtracted from the water 
vapor value obtained over the skin. 
 
PROCEDURE 
 
The subject sits in a comfortable position with the test arm or leg on the exam table.  
The bottom of the chamber is sealed with the double-sided sticky tape and placed on 
the skin.  The nitrogen gas is adjusted to 5 psi with a flow rate of 6-8 milliliters per 
minute, which is monitored by a manometer to monitor effluent flow.  Readings are 
made continuously until a steady value is obtained for 15 minutes.    
 
RESULTS 
 
TEWL results are reported as milligrams of water per square centimeter per hour 
(mg/cm2/hr).  If a product is effective at reducing transepidermal water loss, the 
values will be lower after treatment with the product compared to baseline values. 
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