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DEVELOPMENT OF A MOISTURIZING PILLOWCASE – FINAL REPORT 
 
INTRODUCTION 

 
Initially, Susan Leslie of Leslie Direct proposed this project to develop a moisturizing 
pillowcase. The purpose of this project was to develop a cosmetic substance that could 
be attached to a pillowcase by either chemical fixation, or by physical application to the 
fabric. There was no time constraint in the development of the project, or restriction in the 
materials used, but understood that the materials used would be safe and effective 
cosmetic ingredients. A proposal was drawn up and submitted to Susan Leslie.  (See 
Attachment 1) 
 
INITIAL PHASE- Search for a Bonding-Moisturizing Agent 
 
The initial concept of binding a moisturizing ingredient to pillowcase fabric was pursued 
by testing several cosmetic moisturizing ingredients and their ability to adhere on different 
types of fabrics.  Substantivity testing on the cotton fabric was first studied using the 
following cosmetic moisturizing ingredients: glycerin, silicones, fatty acids, fatty acid 
esters, waxy liquids such as jojoba oil, and straight chain hydrocarbons. First, the 
cosmetic ingredients were emulsified or dissolved in an organic solvent, such as ethyl 
acetate or methanol. The cotton fabric was then soaked in the resulting fluid for 30 
minutes at room temperature. The cotton fabric was removed and allowed to air dry. 
Substantivity was determined by a single detergent wash followed by either a stain test to 
identify the product, or elution and  spectrophotometric identification. None of the above 
test ingredients was naturally adherent to the cotton.  
 
CHEMICAL BONDING 
 
The above materials were selected for properties that would allow possible ionic or 
covalent binding to polyethyleneiimine (PEI) which could subsequently be bound to cotton 
fabric. It was possible to attach PEI to cotton fabric. The above experiments were then 
repeated except that the PEI-coated cotton fabric was used as the test material.  Sections 
of the test materials were cut into inch squares, eluted with Dulbecco’s Buffer, and 
evaluated spectrophotometrically for chemical adhesion. We were unable to get a semi-
permanent bond to attach to the PEI-coated cotton fabric.  All experiments were 
conducted at room temperature. 
 
CATIONIC COSMETICS 
 
A second ingredient group known as cationic materials was tried, but all of these 
materials were found to have surfactant properties. Surfactants do not have good 
moisturizing properties, and can in fact injure the skin over extended use. 
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DIRECT SPRAY TEST 
 
Three cosmetic preparations were developed and placed in a fine, mist spray bottle. The 
formulae are below.  
 
TEST PRODUCT      SILICONE 200      ALCOHOL SD40    JOJOBA OIL    GLYCERIN     WATER      PLANT EXTRACT       
 
         1                       x                          x                           0                  x                 0                ESCIN 
         2                                                   x                           x                                     x            CHAMOMILE 
         3                       x                                                                           x                 x                OLIVE 
          
 
The water-based formula took too long to dry so we abandoned it.  An alcohol/water base 
seemed to do best in dry time tests, but heavy oils left a residue on the cotton fabric.  In 
actual use tests these formulae (when applied to the cotton fabric) did not permit a 
significant reduction in TEWL (transepidermal water loss), as determined by a vapor 
barrier test (See Attachment 2).  The test used a dew point moisture hygrometer that 
measured the water transmission through the treated fabric, which was placed over the 
skin. There was no significant difference between the treated cotton fabric and the 
untreated control cotton fabric. 
 
All of these studies required many months of time and consumed the full-allocated 
budget. The fabric itself was one clue that led to a pathway for a possible working 
moisturizer. I began to study the moisture retention of fabric itself by trying to put a 
chemical agent on the fabric. 
 
START OF FABRIC STUDY  
 
I began with a study of the hydrophobicity of fabrics, both natural and synthetic. I found a 
number of synthetic fibers that were hydrophobic and selected 6-6 nylon as one of the 
best. It was also apparent that the type of weave was important in moisture retention.  At 
this point, I enlisted the aid of Unifi Corporation in Greensboro, NC who put me in touch 
with Schneider Mills.  After numerous discussions, we decided upon a fabric that 
consisted of nylon, cotton and spandex to produce the right combination of properties that 
would achieve adequate skin moisturization. The next step was to select a tight weave 
that would provide a minimum of space between the threads. The special weave 
developed at Schneider Mills provides a 22,000 thread (fiber) per inch fabric. The details 
of this special weave are available from Schneider Mills as is the fabric itself. 
 
TESTING THE FABRIC 
 
The special weave fabric was tested for its water retention properties using the TEWL1 
system.  This fabric was found to decrease the TEWL by 26 % when tested on three 

                                            
1 TEWL (transepidermal water loss) or insensible water loss from the skin is not sweat.   Normal 
TEWL from the forearm is 0.5 mg/sq cm/min. 
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healthy female subjects.  This is a good physiological clinical reduction and is close to 
many commercial cosmetic moisturizers currently on the market. 
 
The TEWL system consisted of a Dew Point Analyzer with a small chamber that 
contained a platinum wire temperature sensing probe and apertures for a current of ultra-
pure dry nitrogen to flow over the skin.  The normal TEWL for each subject was 
determined on the bare skin, followed by the test with percale cotton serving as a control 
and then the special weave fabric.  The percale cotton reduced the TEWL by 15% and 
the special weave fabric by 26 %. This was a significant reduction in the TEWL to allow 
the claim of skin moisturization. 
 
TESTING THE FABRIC AS A PILLOWCASE 
 
Pillowcases were constructed of this special weave fabric.  Eight healthy female subjects 
were enrolled in a study for an overnight sleep study.  The purpose of the study was to 
evaluate the appearance of facial skin before and after the use of a pillowcase.  
Determinations were made of the skin’s condition and the number of “sleep lines”.  
 
Three subjects used cotton percale pillowcases, which served as the controls. Five 
subjects used the special weave pillowcases.  The pillows used were of two types of 
construction- down (95% grey duck feathers and 5% grey duck down) or 100% polyester 
fiberfill, both of which were selected at a local department store.  The subjects were 
photographed before retiring for the evening and a photograph was made of their pillow.  
Immediately upon awakening, photographs were made of the subject’s face and of their 
pillow to capture the position and wrinkling.  Subjects were asked which side of their face 
lay on the pillow upon awakening. 
 
Four of the five subjects that tested the special weave pillowcase were free of “sleep 
lines” with improved skin in the morning, while only one of three that used the control 
pillowcase was free of “sleep lines”. 
 
DISCUSSION 
 
The purpose of this project was to develop a pillowcase that would moisturize the skin 
while a person was sleeping. The initial idea was to bind a moisturizing cosmetic material 
to the fabric of a pillowcase.  Attempts to achieve this goal failed.  Next, it was considered 
possible to develop a fabric that would provide moisturizing effects and help to reduce 
sleep wrinkles. After many laboratory experiments with various textiles it was found that 
6-6 nylon was a good candidate to test this concept.  A special weave blend of nylon, 
cotton and spandex proved to be an effective combination to achieve this goal. 
 
CONCLUSIONS 
 
It was possible to construct a pillowcase that provided moisturizing properties to the skin 
without additional chemical additives by using a combination of nylon, cotton and 
spandex.  
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CLAIMS 
 
Based on the data obtained in this study the following claims may be made. 
 
1.  The design and fabric of a special weave pillowcase made in accordance with this    
      study provides natural moisturization to facial skin. 
 
2.  Use of this special weave pillowcase nightly will help to reduce the formation of   
     facial wrinkles. 
 
ADDENDUM 
 
1. The special weave pillowcase fabric is available from Schneider Mills, Taylorsville, 

N.C.  They have the manufacturing knowledge and skill to produce this fabric. 
 
2. Fiber is available from Unifi, Greensboro, N.C. 
 
3. It is suggested that the pillow-fill used with the special weave pillowcase fabric be 50% 

down/50% polyester fill. 
 
ATTACHMENTS 
 
1.  Proposal to Susan Leslie 
  
2.  Transepidermal water loss (TEWL) procedure  
 
Peter T. Pugliese, M.D 
Principal Investigator 
 


