
 

 

 

 

N O T I C E 

 

THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 

CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 

INFORMATION AS POSSIBLE 



0. 

NASA T E C H N T  G A L  MEMORANDUM 
Q 

NASA 5!bf-75429 

A DEVICE FOR GETERMTNJNG T H E  I N T E N S X T Y  QF P A R T I A L  S W E A T I N G  

by 
V.A. R a y s k i y ,  Y e . A .  Vinogradov, and O . A ,  S a f o n c , ~  

Translat+oc of l'Ustrovstvo dl a opredeleni a intengivnosti 
~ a r t s i a l  nogo potoodeleniya. 8escription oE Invent~on with 
Authors1 Certificate No. 249546, Application date 30 Nov. 
1967 (No 1199864/31-16), Published 5 August 1969, Bulletin 
No. 25, Date of Publication of description 26 December 1969, 
(Class 3Da, 4/01, International Clsssif. A61b), 3 pp. 

(NASA-TM-75429) A DEVICE FOR DETER[!IZNING N80-19801 
THE INTENSITY OP PARTdAL SWEATING (National 
Aeronautics and Space A d m i n i r ; t r a t i o n )  7 p 
HC A02/[4F A01 CSCZ 06B Unc1.a~ 

G3/54 47441  

N A T I O N A L  A E R O N A U T I C S  AND S P A C E  A D M I N I S T R A T I O N  
W A S H I N G T O N ,  D. C .  20546 PIARCH 1979 



V . A .  Rayskiy , Ye. V i n o ~ r a d o v  and O . A .  Saf  onov 

A DEVICE FOR DETERMINING THE INTENSITY OF PARTIAL SWEATING 

A q u a n t i t a t i v e  e v a l u a t i o n o f  t h e  i n t e n s i t y  of s w e a t i n g i n  / '  
a t e s t  s u b j e c t  o r  p a t i e n t  i s  of g r e a t  impor tance  when t r e a t i n g  
d i s e a s e s  of  t h e  nervous  system, p s y c h o l o g i c a l  d i s o r d e r s ,  d u r i n g  
medica l  and b i o l o g i c a l  s t u d i e s  and a l s o  f o r  d i a g n o s t i c s  and 
e v a l u a t i o n  o f  t h e  e f f e c t i v e n e s s  of  t h e  t r e a t m e n t .  

Devices denigned f o r  t h i s  purpose  a r e  w e l l  known. They 

c o n t a i n  an  a b s o r p t i o n  chamber and a  m o i s t u r e  a b s o r b i n g  a g e n t .  
Reading of t h e  p e r s p i r a k i o n  i s  accomplished a c c o r d i n g  t o  t h e  
increment  of  weight  of  t h e  m o i s t u r e  a b s o r b i n g  a g e n t .  However, 
t h e  w e l l  known d e v i c e s  do n o t  pe rmi t  s e p a r a t i n g  t h e  amount of 
p e r s p i r a t i o n  g e n e r a t e d  a t  d i f f e r e n t  p o i n t s  on t h e  s k i n ,  t h a t  i 
t h e y  g i v e  t o t a l  p e r s p i r a t i o n  and no t  p a r t i a l .  I n  o t h e r  w e l l  

known i n s t r u m e n t s  f o r  p r o v i d i n g  r e a d i n g s  i t  i s  n e c e s s a r y  t o  

have d i r e c t  co i l t ac t  w i t h  t h e  s k i n  which b reaks  down t h e  opera-  
t i n g  f u n c t i o n  of  t h e  sweat g l a n d s .  

The proposed d e v i c e  f o r  d e t e r m i n i n g  t h e  i n t e n s i t y  of pa r -  
t i a l  swea t ing  i s  d i s t i n g u i s h e d  from t h o s e  mentioned i n  t h a t  t h e  
a b s o r p t i o n  chamber i s  made i n  t h r  form of  a  f i l l e d  m o i s t u r e  
a b s o r b i n g  a g e n t ,  f o r  example, an o r g a n i c  f i l m ,  hol low w i t h  a  
t o r r o i d a l  form and an n r j f i c e  whose f a c e  p a r t  has  a shape  
cor respond ing  t o  t h e  p r o f i i ;  of t h e  t e s t  s e c t i o n  of  t h e  s k i n .  

T h i s  way of  making t h e  d e v i c e  makes it p o s s i b l e  t o  measure 

%Numbers i n  t h e  margin i n d i c a t e  p a g i n a t i o n  i n  t h e  f c r e i g n  t e x t .  



Xn orde r  t o  avoid con tac t  of t h e  l o m e  mois tu re  absorb ing  
a g e n t ,  f o r  example, s i l i c a  g e l ,  wi th  t h e  s k i n ,  a d i v i d i n g  
removable g r i d  i s  p laced  b e t i e r n  t h e  o r i f i c e  and t h e  main volume 
of t h e  chamber, 

F igure  1 shows $he proposed dev i ce  i n  a l o n g i t u d i n a l  a x i a l  
cutaway; FLgure 2 14.xewise, i s  viewed from below (wi th  t he  
cover removed); Piguse  3 shows a  v a r i a t ; i o n ~ o r c o n s t r u c t i n g  t h e  
i n s t rumen t ,  

The ins t rument  c o n t a i n s  chamber 1 f o r  a b s o r p t i o n  made of 
m a t e r i a l  impenetrable  f o r  mois tu re  and a i r ,  f o r  example, from 
glass o r  t e f l o n ,  The chamber i s  hollow wi th  a t o r r o i d a l  shape.  
The lower p a r t  of t h e  chambers ends a t  o r i f i c e  2 whose end p a r t  
has  a shape corresponding t o  t h e  shape of t h e  t e s t  s e c t i o n  of t h e  
s k i n  which makes i t  p o s s i b l e  t o  have hermet ic  s e a l  of t h e  chamber 
when i t  i s  a p p l i e d  t o  t h i s  s e c t i o n .  

The chamber i s  f i l l e d  wi th  mois tu re  absorb ing  agen t  3 f o r  
which a n  organ ic  f i l m  can be used.  I n  t h i s  c a s e ,  when one uses  
a  l o o s e m o i s t u r e  absorb ing  agen t ,  f o r  example, s i l i c a  g e l ,  t h e  

l a t t e r  i s  s epa ra t ed  from t h e  s k i n  by s e p a r a t i n g  removable g r i d  
4 p laced  between t h e  o r i f i c e  and t h e  main volume of t h e  chamber. / 
This  g r i d  can be made, f o r  example, a s  a  mounting and can b b  
threaded onto  t h e  ins t rument .  

The ins t rument  i s  he rme t i ca l l y  c lo sed  wi th  cover 5 which Is 
removed dur ing  measurement. I n  o rder  t o  mount t h e  ins t rument  on 
t h e  s e c t i o n  of s k i n  be ing  s t u d i e d  on t h e  p a t i e n t ,  on t h e  e x t e r n a l  
su r f ace  of t h e  pharnber t h e r e  a r e  f a s t e n e r s ,  f o r  cxample, handle 
6 .  Using t h e  s t r a p  which passes  through t h e  handle ,  t h e  i n -  
s t rument  i s  t i g h t l y  f a s t ened  t o  t h e  s e c t i o n  of s k i n  being s t u d i e d ,  

eweat from a l i m i t e d  s e c t i o n  of t h e  s k i n .  



f o r  example, t o  the p a t l e n t  I s  palm. 

The shape o f  t h e  ins t rument  and t h e  method of L t tach ing  i t  
can vary accord ing  t o  comfort i n  placinp: t h e  instrbument on t h e  
s e c t i o n  of slrin beinp s t u d i e d .  

The ins t rument  o p e r a t e s  i n  t h e  fo l lowing  way. 

Technological  cover 5 and g r i d  4 a r e  removed. The I n s t r u -  
nient 1 3  f i l l e d  wi th  a d e s s i c a t e  ( u n s a t u r a t e d )  absorbing agen t ,  
f o r  example, g r anu le s  of s i l i c a  g e l .  Then, t h e  g r i d  i s  
i n s e r t e d .  I n  or.dcr t o  avoid mois ture  g e t t i n g  i n  and being 
absorbed by  t h e  abso rb in r  agen t  before  t h e  measurements begin,  
t h e  ins t rument  i s  covered w i th  a  technolo8i:al  cover .  

The ins t rument  i s  weighed. with a p r e c i s i o n  which makes it 
p o s s i b l e  l a t e r  on t o  s e p a r a t e  t he  increment of weip:ht from 
abso rp t ion  by t h e  absorb ing  agen t  ( f o r  e x ~ m p l s ,  on a n a l y t i c a l  
s c a l e s ) .  

The ins t rument  w i t h  t h e  cover removed i s  a t t a c h e d  t o  t h e  
s e c t i o n  of s k i n  being s t u d i e d  i n  such a  way t h a t  i t  prov ides  t h e  
necessary  t i g h t n e s s  a long  t h e  e d ~ e s  of o r i f i c e  2 f o r  t h a t  s e c t i o n  
of s k i n  and prov ides  minimum rncchanical e f f e c t s  on t h e  body of' 
t he  s u b j e c t  ( p a t i e n t ) .  

Upon completion of t h e  s tudy ,  t h e  dev i ce  i s  removed, t h e  
t echno log ica l  cover i s  c losed  and i t  i s  a g a i n  weighed. The 
d i f f e r e n c e  i n  weight of  t h e  ins t rument  be fo re  and a f t e r  t h e  
s tudy i n d i c a t e s  t h e  q u a n t i t y  of sweat from t h e  t e s t  s e c t i o n  of 
t h e  s k i n .  

To decrease  e r r o r  i n  r ead ings ,  t h e  t ime from removing t h e  
cover t o  mounting t h e  ins t rument  on the s k i n  s e c t i o n  be ing*s tbd l ed  
and t h e  time from removal o f  t h e  ins t rument  u n t i l  i t  i s  covered 



again wi th  t h e  t e c h n o l o e i c a l  cover mus t  be  lccpt minimum. 

Desien v a r i a t i o n s  of t ho  ins t rument  con hnvr d i f f e r e n t  
shapes .  

For example, t h e  o r3 i f i ce  of the i n s t r u ~ n e n t  and t h e  chamber 
w i t h  t h e  absorb ing  ngcnt can vary i n  shape dependin8 on t h e  
puqxxws  of t h e  s tudy ,  t h e  l o c a t i o n  f o r  mounting i t ,  t h e  method 
of f a s t e n i n e  and convenience i n  char gin^ t h e  absorbing a c e n t .  

The o r i f i c e  of t h e  ins t rument  and t h e  chamber wi th  t h e  
nbaorbing apen t  can b e  made s e p a r a t e l y  and connecsed even a f t e r  
f a s t e n i n g  t h e  o r i f i c e  t o  t h e  s e c t i o n  be in^ s tud i ed  ( s e e  F igure  3 ) .  

This  a l s o  can maice i t  p o s s i b l e  t o  un i fy  t h e  chamber wi th  
t h e  absorbing agent  and charfie i t  wi th  s p e c i a l i z e d  produc t ion .  

One can un i fy  t h e  f a s t e n i n ~ s  of t h e  chamber wi th  t h e  
absorb ing  ap;ent and o r i f i c e  and the  e d ~ e s  of t h e  o r i f i c e  can 
be made a s  a  s e t  f o r  d i f f e r e n t  s e c t i o n s  of s k i n  and wi th  d i f -  

f e r e n t  e f f e c t i v e  a r e a s .  

Object  of' t h e  r n v e n t i o ~  

1. The i.istrument f o r  de te rmin ing  t h e  i n t e n s i t y  of p a r t i a l  
p e r s p i r a t i o n  which c o n t a i n s  an a b s o r p t i o n  chamber and a  mois tu re  
absorb ing  agent  i s  d i s t i n g u i s h e d  by t h e  f a c t  t h a t  i n  o rder  t o  
measure sweat from a l i m i t e d  p a r t  of  t h e  s k i n ,  t h e  chamber i s  
made a s  a  f i l l e d  mots tu re  absorbing agen t ,  f o r  example, o rgan ic  
f i l m ,  hollow wi th  a  t o r r o i d a l  shape and o r i f i c e  whose f a c e  s e c t i o  
has  t h e  name shape a s  t h e  s e c t i o n  of s k i n  being s t u d i e d .  

2.  The ins t rument  de sc r ibed  i n  paragraph 1 i s  d i s t i n g u i s h e d  
by t h e  f a c t  t h a t  i n  o rde r  t o  avoid c o n t a c t  of t h e  l ~ o s e  mois tu re  
absorb ing  agen t ,  f o r  example, s i l i c a  g e l ,  wi th  t h e  s k i n ,  a  r e -  
movable s e p a r a t i n g  g r i d  i s  p laced  between ithe o r i f i c e  and t h e  

R - 
main p a r t  of t h e  chamber. 
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