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MATERIALS AND METHODS
Subjects were instructed to apply the 

product to their left hand each night before 
bedtime, and to remove the product the following 
morning. Skin impressions (as described below) 
were taken at baseline and after 3 months 
treatment. All profilometry data from the study 
subjects who completed the trial were included in 
the data set.

Skin Impressions. Replicas of the skin 
were made by taking an impression on the web of 
skin located between the thumb and forefinger of 
the left hand of each subject, using a low 
viscosity, hydrophilic dental impression material 
(Splash™). The impressions were made by 
holding a 10 mm diameter brass ring containing 
the impression material against the sampling site 
until it cured to a moderately hard rubber. 
Positive replicates were made from the negative 
impressions, using a low viscosity epoxy that was 
allowed to cure overnight

Surface Texture. A profilometer (Surtronic 
3+™, Taylor Hobson Inc.) was used to determine 
surface texture of the epoxy replicates as shown 
in Figure 2. This instrument has a stylus, which 
travels across a surface and records vertical 
movements as a function of horizontal travel, 
measuring the up and down movements, and 
converting them to electrical signals. The 
electrical signals are used to record up and down 
travel (highs and lows) and distance between 
"peaks" and "valleys."  Five vertical parameters 
and one horizontal parameter were recorded.

Of the five vertical parameters, wrinkle 
depth (Ry) was measured as the average of the 
largest peak to valley heights among the three 
cut-off lengths that constituted each 
measurement. As a reasonable measure of 
spacing between wrinkles, the horizontal 
parameter, Sm, represents the average spacing 
between peaks in the 7.5 mm evaluation length 
traversed during a measurement. Thus increased 
values of Ry imply deeper wrinkles and increased 
values of Sm imply fewer (i.e., more widely 
spaced) wrinkles, and vice versa.

RESULTS
Data were analyzed using Student’s t-test 

for paired observations. Testing in two directions 
perpendicular to each other (0-deg and 90-deg) 
was completed with three replications in each 
direction for a total of six samples per subject per 
time point. Analyses reported are based on 
averages taken over all six samples at each time 
period.

As shown in Table 1, both outcomes 
showed significant changes from baseline to the 
end of treatment. As shown in Figure 3, 67% of 
subjects showed an increase (improvement) in 
wrinkle spacing (increased spacing = fewer 
wrinkles), and 33% showed no change or a 
decrease in spacing.  The average subject 
showed a 19% improvement.

BACKGROUND

This study investigated the effectiveness of 
a novel polymer-based skin product to improve 
the texture of skin in hands. The product is an 
acetone and polymer-based skin coating 
technology that has been developed as a 
combination barrier product and drug delivery 
vehicle. The technology has the potential to 
address numerous distinct clinical applications by 
incorporating active ingredients to create
dermatologicals, active skin care products, and
cosmeceuticals. 

The product, which contained tocopherol 
acetate (vitamin E), was applied overnight to the 
skin as a liquid that rapidly dries (~15 – 30 
seconds) to form a microporous thin film. 
Previous subjective observations on a single 
individual indicated that daily treatment had a 
strong anti-wrinkle effect when applied to hands. 
This study was performed to confirm these initial 
results in a controlled trial.

Figure 3. Subjects demonstrating various levels of change in 
skin wrinkling, based on increased spacing between peaks, Sm.

-60 -30 0 30 60 90 120 150 180 210 240
Percent Change

0

10

20

30

40

N
um

be
r o

f P
at

ie
nt

s

0.0

0.1

0.2

0.3

0.4

0.5 P
roportion per B

ar

Improvement

-60 -30 0 30 60 90 120 150 180 210 240
Percent Change

0

10

20

30

40

N
um

be
r o

f P
at

ie
nt

s

0.0

0.1

0.2

0.3

0.4

0.5 P
roportion per B

ar

Improvement

-60 -30 0 30 60 90 120 150 180 210 240
Percent Change

0

10

20

30

40

N
um

be
r o

f P
at

ie
nt

s

0.0

0.1

0.2

0.3

0.4

0.5 P
roportion per B

ar

-60 -30 0 30 60 90 120 150 180 210 240
Percent Change

0

10

20

30

40

N
um

be
r o

f P
at

ie
nt

s

0.0

0.1

0.2

0.3

0.4

0.5 P
roportion per B

ar

Improvement

-60 -30 0 30 60 90 120 150 180 210 240
Percent Change

0

10

20

30

40

N
um

be
r o

f P
at

ie
nt

s

0.0

0.1

0.2

0.3

0.4

0.5 P
roportion per B

ar

Improvement

The greater the distance between peaks 
and valleys (Sm) and the smaller the peaks (Ry) 
are, the smoother the skin is. The average peak 
size changed by only 15 µm, or 10%, remaining 
at less than 200 µm.  Although this is statistically 
significant, it is a very small change and unlikely 
to be perceptible.  The spacing between peaks, 
which can be interpreted as the distance between 
wrinkles, also increased significantly (P = 0.015), 
from about 728 µm to an average of 828 µm, an 
increase of 100 µm, a readily detected change.  
The larger the spacing is between peaks, the 
fewer the wrinkles.  Thus, this is indicative of an 
overall reduction in wrinkles of 19%. Of the 67% 
of subjects showing an improvement, the average 
reduction in wrinkle spacing was 39%. 
Improvements ranged up to 200%.

STUDY SUBJECTS
Sixty-six women and one man completed 

the study. Study participants were given a brief 
oral presentation describing the background of 
the product, and informed consent was received 
prior to admission in the study. No specific 
exclusion or inclusion criteria were used, 
particularly with regard to age of the subject or 
appearance of wrinkles on hands. Subjects were 
given written and oral instructions on the use of 
the product.

Subjects were assigned sequential 
numbers for identification and random numbers 
for the before-treatment and after-treatment 
measurements. In this manner, all procedures 
and methods could be carried out in a double-
blind fashion.

Table 1. Statistical analysis of skin texture measurements at 
baseline and end of treatment (n=67).

Ry (depth) 155.3±26.3 170.4±33.2     15.1±41.8 0.004
Sm (spacing) 727.5±198.3 828.2±296.6 100.7±329.2 0.015

p-valueEnd of 
Treatment

Baseline Observed 
Mean Change

Outcome 
Measures

Figure 2. Surtronic 3+ 
Profilometer was used to 
measure texture of 
epoxy skin impressions.

Figure 1. Electron Micrograph 
of Freeze-fractured Polymer 
Coating. Electron microscopy 
reveals the film’s internal 
microstructure, demonstrating 
the microporous nature of the 
coating. The microporous film 
protects from environmental 
insult, yet allows the underlying 
skin to breathe.

Ry Sm Ry Sm
001 Before 197.7 41.5 610.4 59.1

After 212.5 57.8 775.1 53.7 7.1 27 >0.05, NS < 0.05, Yes
002 Before 201.9 9.8 1038.1 333.6

After 233.9 31.8 1747.2 799.3 2.1 68.3 >0.05, NS >0.05, NS
004 Before 154.7 32.9 435.8 80.8

After 141.5 15.1 511.2 180.6 -9.1 17.1 >0.05, NS >0.05, NS
008 Before 167.7 15.8 697 69

After 167.8 5 767 71.6 0.1 10.1 >0.05, NS < 0.05, Yes

Avg. Depth 
µm (Ry)

Subject Before/After Significance (p)% ChangeStd.Dev.Std.Dev. Avg. Spacing 
µm (Sm)

Table 2. Representative skin texture measurements at baseline 
and end of treatment.

DISCUSSION
The mechanism responsible for the efficacy 

of the novel polymer coating in improving skin 
texture is not completely understood at this time. It 
is hypothesized that the product promotes 
improved skin barrier function by mediating 
transepidermal water loss (TEWL) at night, when 
TEWL is at its greatest. In addition, the product’s 
efficacy may be attributed to the topical delivery of 
Vitamin E or the mild exfoliation that occurs when 
the product is removed, all of which contribute to 
healthy skin.
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