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The Antiperspirative Effect of the
Silicon Socket : A Qualitative Study

Ming-Chuan Lin, Hsien-Ching Chiu*, I-Nan Lien, Jin-Shin Lai

Department of Physical Medicine & Rehabilitation and Dermatology*,
College of Medicine, National Taiwan University

In clinical prosthetic experience, profuse sweating was a major problem when conventional
sockets or inserts were used. However, the newly developed silicon suction socket could prevent that.
We doubted that these differences came from the different nature of the silicon, pelite and
polyethylene. So using the starch iodine sweating test, the forearm skins of the twenty normal
subjects were sealed with a piece of 2cm x2cm X 0.3cm silicon, pelite or polyethylene respectively.
Surprisingly, not only silicon but also pelite and polyethylene could inhibit sweating. This meant that
decreased sweating of the silicon suction socket might not be due to the chemical property of the
silicon, instead, due to the little amout of the dead space between the silicon socket and skin. In other
word, the more intimate sealing existed between the socket and skin, the less sweating. This was the
reason why conventional inserts, made of pelite or polyethylene, could not prevent sweating clinically
though, they did decrease sweating under the experimental intimate sealed situations. In addition, the
guantitative sweating test will be applied in the further related studies because the starch iodine
sweating test is qualitative only. (J Rehab Med Assoc ROC 1998; 26(1): 29-33)
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amputees need to change their socks

INTRODUCTION

frequently,

sometimes two or three times daily in a hot weather.

In hot and humid areas, patients with amputation
suffer from excessive sweating which may produce a foul
smelling over the skin of the stumps. Therefore good
hygiene is especially important for them to prevent skin
lesions . The commonly used sockets with or without soft
inserts can not avoid profuse sweating. Therefore,

However, a recently developed silicon suction socket (3S)
(12 can provide good control of sweating and has perfect
suspension. To our knowledge no research has provided
evidences the reason why the stumps become anhidrosis
when amputees wear the silicon suction sockets. The
present study was designed to clarify the possible

mechanism. Is it coming from the specific chemical
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property of the silicon or is it any other mechanical factor
existed ?

B susJects AnD METHODS [

Twenty healthy subjects, 9 males and 11 females,
were included in this study. The mean age was 37+8.4
years old; the range, from 10 to 72 years old.

At room temperature 20-25°C, with a relative
moisture of 60-80%, each subject received these
following procedures: (1) To clean the skin of the
extensor sides of both forearms with alcohol cotton; (2)
To draw a rectangle 2cm X 8cm over the cleaned skin in
each forearm, making one 2cm X 2cm block in the center
of the rectangle; (3) To paint that skin with mixtures of
glycerol and 29 iodine tincture (2:1 ratio), and allow to
dry; (4) To put 2cm X 2cm X 0.3cm sized silicon and
pelite over the center of the marked skin of the right and
left forearms respectively, and sealing the application
tightly with 3M tape (Fig. 1). (5) To induce perspiration
via exercise, e.g. jogging or jumping for more than 10
minutes; (6) After sweating, remove the covering material
from the skin and spray the corn starch powder evenly
over the area. Then observe the color changes and record
them with a camera; (7) Repeating all the above

procedures again with other three sets of materials: (a)

polyethylene and rubber (b) smooth and uneven silicon,

(¢) smooth and uneven polyethylene.

] RESULTS

All subjects showed consistent features: decreased
perspiration over the skin covered with silicon and, more
surprisingly, also decreased sweating over the skin
covered with pelite, polyethylene and rubber (Fig. 2). By
naked eye, there were nonsignificant differences in
perspiration among the decreased sweating areas which
were covered with any of the four different materials.
Furthermore in repeating the procedure with smooth and
uneven silicon and polyethylene, intermingling patterns
were found (Fig. 3, Fig. 4). That is, under the covered
areas, some showed decreased sweating but others not,
depending on the geographic feature and the degree of
sealing intimacy of the contact interface.

Fig. 1. Before exercise to induce sweating, placing a
2cm X 2cm X 0.3cm-sized silicon and
pelite over the skin of right (silicon) and
left (pelite) forearms respectively then

sealing tightly with 3M tape.

Fig. 2. Using starch iodine test, decreased sweating
was noted over the right forearm skin
(small arrow), which was covered with

silicon. More surprisingly, decreased
sweating was also found over the skin of
the left forearm (big arrow), which was
covered with pelite.

] DISCUSSION ]

Generalized sweating is the normal response to
exercise or thermal stress to control body temperature
through evaporative heat loss *\. The secretory functions:

(1) secretion of an ultrafiltrate of a plasma- like choline



\i
Comparing the inhibiting effect on
sweating between smooth and uneven
silicon, intermingling pattern was noted
over right forearm (small arrow, skin),
which was covered with uneven silicon.
Meanwhile, the intermingling pattern
was correlated with the geographic
feature of the uneven surface of the
silicon (small arrow at silicon). In
addition, sweating was also increased at
the boundary of silicon and naked skin
(big arrow), another evidence that
uneven sealing could not inhibit
sweating.

Fig. 3.

released from the sympathetic nerve endings; (2)
reabsorption of sodium in excess of water by the duct,
thus producing a hypotonic skin surface sweat /.

In hot and humid climates, profound sweating of the
soles may create a foul odor. The same is true for
stump-socket interface of amputees. It is not unusual for
amputees to need to change socks many times per day.
However, this can be avoided when the newly-developed
silicon suction socket, which makes the skin dry, is used.
The reasons are unknown. This may be the result of

inbibition of the secretion of the plasma-like precursor
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Fig. 4.

Comparing the inhibiting effect on
sweating between smooth (A) and
uneven (B) polyethylene.

Note: intermingling pattern (lower
arrow) was again correlated with the
geographic feature of the uneven
surface of the polyethylence (upper
arrow).

fluild in the

neurotransmitters such as acetylcholine *, which initiates

secretory coil, as it blocks the

the sweating process, or it may block the outlet of the
eccrine glands. The answer is uncertain.

There are many methods *7'to evaluate sweating,
some are qualitative but some, quantitative. Starch iodine
test is a long-used, simple qualitative method *!. Some
modified starch iodine tests were considered as the
semiquantitative method !

The study results showed that sweating decreased
not only over the skin covered with silicon, but also
decreased over the skins sealed with pelite, rubber or
polyethylene. Surprisingly this is quite different from the

clinical features. If the skin was covered with unevenly
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surfaced silicon or polyethylene, an intermingled sweat
pattern could be demonstrated. The above results proved
that mechanical block of the sweating gland outlet could
be responsible for the decreased sweating when wearing
the silicon suction sockets. Pelite, rubber, polyethylene
can seal the skin completely by 3M tape in experiment;
however, these materials can not keep persistent contact
with skin clinically. That is why these materials could
inhibit sweating experimentally, but not clinically.

Characteristically when the eccrine sweat gland
continuously produce copious volumes of sweat for
several hours, the rate of sweating progressively declines.
Reduction of sweating may be associated with sustained
wetting of the skin, since hydrating the stratum may result
in reducing sweating, so called “hidromeosis” '*!. Randall
and Peiss showed that a reversible anhidrosis occurred in
the fingers after 30 minutes immersion in warm water ),
So hidromeosis may be one of the reasons for obstruction
of the eccrine sweat glands. There may be other
inhibitory factors such as pressure, heat et cetera, but this
needs further studies.

] CONCLUSION [ ]

Clinically, when amputees wear a silicon suction socket,
their stumps are dry. That may not be due to the silicon’s
effect, rather may come from a mechanical obstruction
effect, because silicon has a property of persistently and
completely sealing with the skin. Though decreased
sweating is also found by use of other materials (pelite,
polyethylene, rubber) under experimental conditions, they
can not inhibit sweating clinically because the sockets or

inserts made of such materials cannot always maintain

tight contact with the skin.
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