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1 .  INTRODUCTION

Among th e  h e a l t h  h a z a r d s  ca u se d  by  c h e m ic a l s  p r e s e n t  i n  h o u se h o ld

1 )  ^p r o d u c t s , a  m a jo r  c a t e g o r y  i s  c o n t a c t  d e r m a t i t i s  '  a n d / v a r i e t y  o f
b e  2 ^ .  ^

c h e m ic a l s  have  b een  r e p o r t e d  t o ^ r e s p o n s i b l e  ' •

S e a r c h  f o r  a l l e r g e n s  i n  c o n t a c t  d e r m a t i t i s  i s  u s u a l l y  done

by  d o in g  p a t c h  t e s t s ,  s i m u l t a n e o u s l y  -with d i a g n o s i s  and t r e a t n t e n t ,

.................................................................. i s  m e a n in g fu l  o n ly  f o r

a p a r t i c u l a r  p a t i e n t  and canno t be su b ^ s t i tu te d  by  an im al t e s t i n g .

We h«ve t o  . t h e r e f o r e ,  q u ic ic ly / th e  c h e m ic a ls  t h a t  w i l l  be u sed  i n  th e
 ̂ A

p a t c h  t e s t  and  a p p ly  t h e  t e s t  w i th  t h e  c o n s e n t  o f  t h e  p a t i e n t .  When 

we q u e s t i o n  t h e  m a n u fa c tu r e r s  r e g a r d i n g  c h e m ic a ls  p r e s e n t  i n  t h e i r  

p r o d u c t  t h a t  m ight cau se  c o n ta c t  d e r m a t i t i s ,  t h e y  a r e  u s u a l l y  n o t  

v e r y  c o o p e r a t i v e .  A n a ly s in g  th e  ch em ica l  c o n j fc e t i tu t io n  o f  t h e  p ro d u c t

w i l l  t a k e  a  l o n g  t i m e .  The d o c t o r s  t h e r e f o r e ,  ...........................

t o  o b t a i n  i n f o r m a t io n  r e g a r d i n g  t h e  c h e m ic a l s  p r e s e n t  i n  t h e  h o u se h o ld
✓

p ro d u c ts *  Due t o  t h i s ,  o f t e n  th e  c h em ica l  u se d  i n  t h e  p a t c h  t e s t  

and t h e  c h e m ic a l  p r e s e n t  i n  t h e  p r o d u c t  do n o t  il!nr~the e n ^ m a t c h ^ j

To overcome su ch  problem .s, i t  i s  im p o r ta n t  t o  o b t a i n  i n f o r m a t io n  

r e g a r d i n g  c h e m ic a l s  u se d  i n  h o u s e h o l / p r o d u c t s  p r i o r  t o  c a r r y i n g  ou t t h e  

t e s t  by mf»king e n q u i r i e s  w i th  t h e  m f» n u fac tu re rs  o r  by c a r r y i n g  out
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oh em ica l  a n a l y s e s .  T h i s  w i l l  en?»ble ‘th e  d o c t o r s  t o  u se  t h i s  in fo r iP f l t io n

w h i le  s e l e c t i n g  c a n d id o te  c h e m ic a l s  f o r  t h e  p a t c h  t e s t s .  The s e a r c h  f o r

th e  a l l e r g e n  sh o u ld  he c a r r i e d  o u t  t h r o u g h  p a t c h  t e s t s  and chypmical
s h o u ld

a n a l y s e s  o f  v a r i o u s  h o u seh o lA .p ro d u c ts  end c a se  r e p o r t s  ^  he m a in ta in e d  

i n  f i l e s  so t h a t  t h e y  c a n  be c o n s u l t e d  when n e e d e d .

r
We i n v e s t i g a t e d  a c a se  o f  a l l e r g i c  c o n t a c ^ d e r m a t i t i s  caused

by  a p a i r  o f  heavy  d u ty  g lo v e s*  A f t e r  c a r r y i n g  o u t  i n v e s t i g a t i o n s  a lo n g  th e
t>

l i n e s  m e n tio n ed  abve we came t o  t h e  c o n c l u s i o n  t h a t  t h e  a l l e r g e n  was
Q

»■■■e ao N - is o p r o p y l - N * -p h e n y l - p - p h e n y le n d ia m in e  (IPPD) w hich  h a s  b een
A

u eed  a s  an  a n t i - o x i d a n t  i n  th e  p ro d u c t*  The r e s u l t s  o f  t h i s  i n v e s t i g a t i o n  

a r e  r e p o r t e d  h e r e .

2 ,  A OUTLIHE OF THE PRESENT CASE OP CONTACT DERMATITIS
0

The p a t i e n t  i s  a 4 3 -y e a r - '0 ld  male who w rks  a s  a t e s t e r  o f  t h e
A

p r e s s u r e  r e s i s t a n c e  o f  p r e s s u r i z e d  £ae  c o n t a i n e r s .  He h a s  b e e n  d o in g  

t h f i i s  work: s i n c e  abou t 10 y e a r s  a g o .  He had d e r m a t i t i s  on h i s  hands  

s i n c e  t h e  m id d le  o f  A p r i l  I 98O. He c o n s u l t e d  u s  i n  e a r l y  A ugust o f  

t h e  same y e a r .  He had b e e n  u s i n g  t h r e e  t y p e s  o f  g lo v e s  i n  h i s  work.

T hese  w ere ,  t h i c k  r u b b e r  g lo v e s i  su ed e  g lo v e s ,  and v i n y l  c h l o r i d e  

g lo v e s  w i th  c l o t h  i n n e r  l i n i n g .

3 .  TEST METHODS 

3. 1 T e s t  sam p les

Among th e  d i f f e r e n t  t y p e s , t h a t  t h e  p a t i e n t  had b e e n  w e a r in g ,
A

we s e l e c t e d  t h e  r u b b e r  g lo v e s  f o r  f u r t h e r  a n a l y s i s  b e c a u se  i t  gave

p o s i t i v e  r e s u l t s  in  t h e  p a t c h  t e s t  (S ee  T a b le  I I ) .  These g lo v e s

were ca ram el c o lo u re d  and were e l a s t i c .  P ig .  1 shows one o f  t h e  g lo v e s .

3 .  2 R e a g e n t s  used

T a b le  I  l i s t s  t h e  names o f  r u b b e r  a d d i t i v e s  usdd i n  o u r  e x p e r im e n t s ,



■theirjjjT a b b r e v i a t i o n s ,  ' t rn d e  npmes, and "the names o f  "the m a n u f a c tu r e r s .

They w ere u s e d  w i th o u t  an y  p u r i f i c a t i o n .  In  t h e  c a se  o f  o t h e r  c h e m ic a ls ,  

i n  p r i n c i p l e  we u se d  * g u a re n te e d  r e a g e n ts * ^  o r  ’ e x t r a  pure* g r a d e s

o r  ' J a p a n  P h a rm a c o p ia '  g rad e  i f  g u a r a n te e d  r e a g e n t s  

were n o t  a v a i l a b l e .

3 . 3 Equipm ent u s e d

A Shim adzu IR -400  i n f r a r e d  s p e c t r o p h o t o m e t e r ,  a Shim adzu GC-4BM*

PEE g a s  c h ro m a to g ra p h  ( w i th  h y d ro g en  f lam e i o n i z a t i o n  d e t e c t o r ) ,  and 

a Shimadzu LKB-7000 g a s  c h ro m a to g rap h -m a ss  s p e c t r o m e t e r  (GC-MS) were u s e d .

3. 4 P a t c h  t e s t

The p a t c h  t e s t  f o r  t h e  r u b b e r  a d d i t i v e s  was done by t h e  s t a n d a r d

m ethod . E ach  compound was mixed w i th  w h i te  v a s e l i n e  t o  t h e  e x t e n t  o f

a p p l i e d - o n  1 . 0 ^  and a p p l i e d  on th e  p a t i e n t  u s i n g  a f i n  chamber 
3e

m a n u fa c tu re d  by T a i s h o  ^ iy a k i i  Co. L t d .  In  t h e  c a s e  o f  s a m p le s  4 -7  o f  

T a b le  2^ s t a n d a r d  p a t c h  t e s t  s am p le s  m a n u fa c tu re d  by  t h e  H o l l i s t e r  Co. 

were u s e d .

3.  5 C o n f i r m a t io n  o f  t h e  i d e n t i t y  o f  t h e  cr/oVe
p(m'VV'€A^ ^

The g t ^ e t u ^  o f  the^com pounds was c o n f i rm e d  by com p arin g  th e

An)IR sp e c tru m  o f  ji p o ly m er  component o b ta in e d  by a  s t a n d a r d  method ^ w ith  

*he s t a n d a r d  s p e c t r a ^ ^ .

6 A n a ly s i s  o f  a n t i - o x i d a n t s

3 .  6 .  1 E x t r a c t i o n  — About 2 g o f  sample t h a t  had b een  cu1< t h i n l y  

and f u r t h e r  o l ^ yd was p l a c e d  i n  a ^ c e n t r i f u g e  t u b e .  To t h i s  v ^ b  added 

20 ml o f  1 :1  a c e to n e - c h l o r o f o r m  m ix tu r e  and t h e  m x i tu re  was shaken  

f o r  30 min a t  room t e m p e r a t u r e .  The e x t r a c t  was t h e n  s e p a r a t e d  u s in g  

a p i p e t t e .  A f t e r  e x t r a c t i n g  f o u r  t i m e t ^ t h e  e x t r a c t s  were combined and



o f  s t a n d a r d  IPPD was sp o ij ted  on ♦aefe p l a t e .  The p l a t e s  wof o d ev e lo p ed

up t o  10 cm u s i n g  o h lo ro fo rm -b e n z e n e  (1 0 s 9 )  m i x t u r e ,  A i^ e r  d r y in g ,

W'%i>t h e  p l a t e r f  were exam ined  u n d e r  UV l i g h t  o f  254 nm and t h e  r e g i o n  h a v in g
( 04s )

t h e  same R f  v a l u e ^ a s  t h e  s t a n d a r d  IPPD sample was s c ra p p e d  o u t .  The

s i l i c a  g e l  i n  t h e  r e g i o n s  im m edate ly  above and be low  t h i s  r e g i o n  a l s o

were s e p a r a t e l y  s c ra p e d  o u t .  Each  sam ple was t h e n  e x t r a c t e d  w i th

m e th a n o l ,  t h e  s o lv e n t  e v a p o r a te d  o f f  i n  a r o t a r y  e v a p o r a t o r  and  th e

r e s i d u e  d i s s o l v e d  i n  0 . 3  ml o f  b enzene  f o r  u s e  i n  GC and GC~HSi

T hese  f r a c t i o n s  were d e s i g n a t e d ,  from th e  u p p e r  to w a rd s  t h e  lo w er

s i d e  o f  t h e  TLC p l a t e , a s  f r a c t i o n s  I ,  I I ,  and I I I .

and q u a n t i t a t i v e
3 . 6 ,  4 Q u p l i t a t i v e/ a n a l y s ^ g  by GC and GO~MS -  The f f a c t i o n s  o b ta in e d  

i n  3 *6 .2  and 3«6»3 were powpo d i n j e c t e d  i n t o  GO columns u n d e r  th e  

c o n d i t i o n s  g iv e n  belvw  and t h e i r  g a s  ch rom atogram s were compared

w i th  t h o s e  o f  s t a n d a r d  a n t i - o x i d a n t  s a m p le s .  Q u a n t i t a t i v e  d e t e r m i n a t i o n

was done by t h e  a b s o l u t e  c a l i b r a t i o n  c u rv e  method*

GC C o n d i t i o n s t y j ^  SE-30 on Gaschrom Q ( 8O-IOO m esh); 3 mm in n e r  d i a .

and 1*5 ® l e n g t h  g l a s s  colum n; column t e m p e r a t u r e  150- 275°C ( 1 0 ° c /m in ) ;

i n j e c t i o n  and d e t e c t o r  t e m p e r a t u r e  280®C; c a r r i e r  g a s  n i t r o g e n  60 m l/m in ;

2 2h y d ro g e n  f lam e  i o n i z a t i o n  d e t e c t o r ,  h y d ro g e n  0 . 8  kg/cm  , a i r  1 . 0  kg/cm • 

GC«»MS c o n d i t i o n s ! GC c o n d i t i o n s  w ere t h e  same a s  g iv e n  a b o v e .  But 

he lium ^40m l/m in^w as  u sed  a s  t h e  c a r r i e r  g a s .  MS c o n d i t i o n s :  I o n i z a t i o n  

v o l t a g e  70 eV, I o n i z a t i o n  c u r r e n t  60 microA, Io n  a c c e l e r a t i o n  v o l t a g e

3 .0  kV, T e m p e ra tu re  o f  io n  s o u rc e  and s e p a r a t o r  250^C.

4 . RESULTS

4- 1 P a t c h  t e s t

T a b le  I I  g iv e s  t h e  r e s u l t s  o b t a in e d  i n  t h e  p a t c h  t e s t .  Among 

th e  t h r e e  t y p e s  o f  g lo v e s  worn by t h e  p a t i e n t ,  o n ly  t h e  r u b b e r  g lo v e s



showed » s t r o n g  p o s i t i v e  r e a c t i o n .  The r e a c t i o n  p e r s i s t e d  f o r  more t h a n  

two weelcs. Among t h e  r u b b e r  a d d i t i v e s  t e s t e d ,  i . e .  9 t ^ e s  o f  v u l c a n i ­

z a t i o n  a c c e l e r a t o r s  and 2 t y p e s  o f  a n t i - o x i d a n t s ,  IPPD a lo n e  showed a  

s t r o n g  p o s i t i v e  r e s u l t .  Among t h e  H o l l i s t e r  s t a n d a r d  p a t c h  t e s t  sam p le s ,  

o n ly  PPD . showed a s t r o n g l y  p o s i t i v e  r e s u l t ,  p - p h e n y le i^ ia m in e  (PPD^)
A

was n e g a t i v e .  The su b jec t^ s  r e a c t i o n  t o  IPPD and p e r s i t e d  f o r

more t h a n  2 w eeks a s  i n  t h e  c a se  o f  t h e  r u b b e r  g lo v e .  So, t h e  r e a c t i o n  

was d ia g n o se d  a s  c o n t a c t  a l l e r g y .

4 .  2 C o n f i r m a t io n  o f  t h e  i d e n t | : t y  o fy ^m ate r ie l

As shown in  j?*ig. 2 . , o f  t h e  r u b b e r  g lo v e  was id e a ' t i^ ieO
A

.......... , fiaHoe  and s i n c e  t h e  o t h e r  a b s o r p t i o n  p e a k s  a lm o s t

c o i n c id e d  w i th  th o s e  o f  s t a n d a r d  n a t u r a l  r u b b e r  sam ple , t h i s  g lo v e  was 

c o n f i rm e d  t o  be m^de o f  n n t u r a l  ru b b e r*

4 .  3 A n a ly s i s  o f  a n t i - o x i d a n t

S in c e  t h e  p a t i e n t  showed a n e g a t i v e  r e a c t i o n  t o  a l l  th e  v u l c a n i -
oM cu

z a ^ ^ S - a c c e le r a to r s  and a p o s i t i v e  r e a c t i o n  t o  IPPD, an  a n t i - o x i d a n t ,  

we s e l e c t e d  e i g h t  t y p i c a l  a n t i - o x i d a n t s  i n c l u d i n g  IPPD f o r  a n a l y s i s .

These  a r e  IPPD, PAMA, HBAHA, PBNA, ETMDQ, BHT, SP, and TPP.
<**5

U s u a l l y ,  f o r  t h e  e x t r a c t i o n ^ *  '  o f  r u b b e r / a n t i - o x i d a n t s ,
^ i lroom t e m p e r a t u r e  s h a k in g  e x t r a c t i o n ,  s o x h le t  e x t r a c t i o n ,  r e f l e x i n s ,  e t c

A
ar4^ em p loyed .  B enzene , a c e t o n i t r i l e ,  a c e to n e - c h l o r o f o r m  m i x tu r e ,  a c e to n e ,  

e t h a n o l ,  m e th a n o l ,  e t c  a r e  em ployed a s  t h e  s o l v e n t .  I t  i s  y e t  t o  be 

d e te rm in e d  a s  t o  w hich  o f  t h e  m ethods o f  e x t r a c t i o n  i s  most s u i t e d .

I n  t h e  p r e p e n t  s tu d y ,  we em ployed t h e  rbom t e m p e r a t u r e  s h a k in g  e x t r a c t i o n

w i th  a m ix tu r e  o f  a c e to n e  and c h l o r o f o r m ...................... For

a n a l y s i n g  a n t i - o x i d a n t s ,  we exam ined  t h e  a d v a n ta g e s  and d i s a d v a n t a g e s  o f  

f o u r  t y p e s  o f  GC coliunns (V ersam id  Carbowax 20M, A piezon  L, & S E -3 0 ) .



Those were e e l e c t e d  on t h e  h a s i e  o f  t h e  r e v ie w  '  by  M h e e le r ,

We foiind t h a t  t h e  SE-30 coliinm was t h e  b e s t  b o th  w i th  r e s p e c t  t o  

s e p a r a t i o n  o f  t h e  p e a k s  and d e t e c t i o n  s e n s i t i v i t y *  T h e r e f o r e ,  t h i s  

columzi was u s e d .

P ig  3 shows t h e  g a s  chrom atogram  o f  t h e  a u t h e n t i c  a n t i - o x i d a n t s .  

A l l  t h e  s u b s t a n c e s  showed sy m m e tr ic a l  and c l e a r  p e a k s .  can  be

s e e n  from F i g 3 ( b ) ,  SP was found  t o  be a mixtiure o f  4 com ponen ts .  These
(th .

were d e s i g n a t e d  a s  SP- 1 t o  SP~4 i n  a seq u en ce  o f  i n c r e a s i n g y t i m e s .
A

The 8 a n t i - o x i d a n t s  s e p a r a t e d  w e l l  e a c e p t  f o r  o v e r l a p p i n g  o f  t h e  IPPD 

and th e  PANA p e a k s .

The ^  r e l a t i o n s h i p  be tw een  t h e  h e i g h t  o f  t h e  p eak  and th e  

amount o f  s u b s t a n c e  i n j e c t e d  w ^ e  a w la t a d l i n e a i > ^  and t h e  l i n e  p a s s e d  

th r o u g h  t h e  o r i g i n .  So, q u a n t i t a t i v e  a n a l y s i s  was done u s i n g  t h e  

p e a k  h e i g h t  by  t h e  a b s o l u t e  c a l i b r a t i o n  c u rv e  m ethod .

The chrom atogram  o f  t h e  r u b b e r  e x t r a c t  had  many unknown p eak s  

( F i g .  5 ( a ) ) ,  T h u s ^ th e r e  was n o t  much p r a c t i c a l  u t i l i t y  i n  c a l c u l a t i n g  

th e  d e t e c t i o n  l i m i t  o f  t h e  a u t h e n t i c  s u b s t a n c e  a t  s/N = 2 . T h e r e f o r e ,  h e r e  

we where t h e  p e a k  h e i g h t  was 0 . 5  ow o r  more u n d e r  t h e  con­

d i t i o n s  m e n tio n ed  b e lo w . A d j u s t i n g  t h e  q u a n t i t y  o f  t h e  sam ple o b ta in e d  

t o  0 . 5  m l, 5 m icro  l i t r e  was i n j e c t e d  i n t o  t h e  OC column. 

U nder t h e  c o n d i t i o n s  PID s e n s i t i v i t y  10^ MOhm, and r a n g e  0 .1 6  V, t h e  lo w er  

l i m i t  o f  q u a n t i t a t i v e  d e t e c t i o n  was 10 m icro  g / g  f o r  HBANA, and ab o u t

2 m ic ro  g / g  f o r  SP and TPP. For t h e  o t h e r s ,  t h i s  was a b o u t  1 m icro  g / g .

4 .  3* 2 Gas ch ro m a to g rap h y

The g a s  ch rom atogram s o f  t h e  r u b b e r  e x t r a c t  were so complex t h a t  

so m etim es  i t  was d i f f i c u l t  t o  a n a l y z e .  We f e l t  t h a t  some p u r i f i c a t i o n  

was needed  b e f o r e  GC a n a l y s i s .  W e ^ th s r e f o r e ,  s t u d i e d  th e  e l u t i o n



b e h a v io i i r  o f  t h e  a n t i o x i d a n t s  i n  s i l i c a  g e l  colum n ch ro m a to g ra p h y .

P i g ,  4 shows t h e  r e s u l t s  o b t a in e d  when 5^0 m ic ro  g o f  e a c h  

a n t i o x i d a n t  was a d s o rb e d  on t h e  column and t h e  column e l u t e d  a c c o r d in g  

t o  t h e  method g iv e n  i n  6 ^ 3 ,2 ,  The n u m e ra ls  i n  p a r e n t h e s e s  

r e p r e s e n t  r e c o v e r y  .  BHT was e l u t e d  o u t  i n  F r a c t i o n  A« PANA, PBKAi 

S P -2 ,  SP -4 i and HBANA came o u t  i n  F r a c t i o n  B* F r a c t i o n  C c o n ta in e d  

some o f  t h e  HBANA, th e  KTMDQ, SP -1 , and SP-3- ^  B ^ a c t io n  D c o n ta in e d

IPPD and TPP. The IPPD and PANA p e a k s  o v e r la p p e d  i n  t h e  g a s  chrom ato­

gram ( s e e  s e c t i o n  4* 3* ! ) •  However, i n  column c h ro m a to g rap h y  tn e y  

were e a s i l y  s e p a r a t e d  and cau sed  no p rob lem  i n  a n a l y s i s .

N e x t ,  we exam ined  th e  e l u t i o n  b e h a v io u r  o f  t h e s e  a n t i o x i d a n t s  

when r u b b e r  was a l s o  p r e s e n t .  For t h i s  p u r p o s e ,  f o u r  a n t i - o x i d a n t s  

( iPPD , PBNA, ETM D Q , and B H T ) ^ w hich d i f f e r  i n  c h e m ic a l  s t r u c t u r e  and 

i n  e l u t i o n  b e h a v io u r  i n  column c h ro m a to g ra p h y ^  were u s e d .  500 m ic ro  g 

e a c h  o f  t h e s e  a n t i - o x i d a n t s  were mixed i n  a b o u t  1 g o f  4«iop gep^y l e He~ 

is a feber  i s o p r e n e  r u b b e r  e x t r a c t  t h a t  d id  n o t  c o n t a i n  an y  a n t i - o x i d a n t s .  

The m ix tu re  was th e n  s u b j e c t e d  t o  t h e  p ro c e d u re  o f  S e c t i o n  3. 6 .  2 .

The e l u t i o n  b e h a v io u r  o f  xhe f o u r  a n t i - o x i d a n t s  d id  n o t  show any ch an g e .  

R e c o v e ry  o f  IPt^D was 1 0 2 % , PBNA was 1 0 0 ^ ,  ETMBQ was 88%, and BHT 83%. 

T hese  were q u i t e  s a t i s f a c t o r y .

4* 4 A n a ly s i s  o f  t h e  heavy  d u ty  r u b b e r  g lo v e

'i'he r u b b e r  g lo v e  t h a t  gave p o s i t i v e  r e a c t i o n  i n  t h e  p a t c h  t e s t  
C

was p r o c e s s e d  a s  d e s r i b e d  i n  S e c t i o n  3. 6 .  1 t o  o b t a i n  a  s a m p le .  The
A . 'to

g a s  chrom atoram  o f  t h i s  sam ple i s  shown i n  F ig .  5 (a )*  P i g .  5 (b)

F i g .  5 ( f )  g a s  c h r o m a t^ a m s  o f  f r a c t i o n s  o f  t h e  sam ple s e p a r a t e d

by t h e  method o f  3* 6 .  2 .  B roken  l i n e s  i n  F i g .  5 i n d i c a t e  t h e  r e t e n t i o n

t i m W o f  a n t i - o x i d a n t s  t h a t  a r e  e x p e c te d  t o  be e l u t e d  i n  t h e  p a r t i c u l a r



fra 01; ions*

I n  F r a c t i o n  D ("pig. 5 (e )  )» a c o i n c i d i n g  w i th  I P P ^ w s e

p r e s e n t *  When t h i s  wae a n a ly s e d  ^ n n t i t a t i v e l y  a s  IP P B ^ i t s  c o n c e n t r a t i o n  

was found  t o  be 177 m ic ro  g / g  •

I n  o r d e r  t o  c o n f i rm  t h a t  i t  i s  IPPD, F r a c t i o n  D was p u r i f i e d
V

bjr TLC a c c o r d i n g  t o  t h e  p ro c e d u r e  o f  3,6,3*Chro5PBtogramss shown i n
/V

Pig* 6 ( a )  t o  J?’ig* 6 ( c )  c o r re s p o n d  t o  TLC f r a c t i o n s  I - I I I  i l l u s t r a t e d

i n  Pig* 6 (d )*  The chrom ptogram  o f  F r a c t i o n  I I  ( P i g  6 ( h ) )  hf*d
^  ^  T L C .

t h e  same R f  a s  a u t h e n t i c  IPPD -akd i *  showed a p e a k  c o r r e s p o n d in g  t o

t h e  r e t e n t i o n  t im e  o f  IPPD*

The p e a k s  t h p t  c o r re s p o n d e d  t o  IPPD i n  F r a c t i o n  D and t h e  TLC

f r a c t i o n  I I  were a n a l y s e d  f o r  t h e i r  mass s p e c t r a  by GC-MS...............

They showed a lm o s t  t h e  same p a t t e r n  and i n t e n s i t y  r a t i o  a s  a u t h e n t i c  

IPPD I n  P i g .  7 (o )  , t h e  m ass s p e c tru m  showed l e s s e r  io n  p e a k s

i n  t h e  low m o le c u lp r  w e ig h t  r e g i o n  compared t o  P i g .  7 (b )  , Thus ^ t  i s  

g e t t i n g  c l o s e r  t o  t h e  m ass sp e c tru m  o f  f  t h e  a u t h e n t i c  IPPD sample*

'■L'his s u g g e s t s  th?»t t h e  p u r i f i c a t i o n  ^ b y  TLC a f t e r  t h e  coltimn chroiripto- 

g ra p h y  was e f f e c t i v e *

F r a c t i o n  B l ,P ig .  5 ( c )  ) had  p e a k s  c o r r e a p o n d in g  t o  s P -2  and 

SP—4» w h i le  f r a c t i o n  C (P ig*  5 ( ^ ) )  p e a k s  c o r r e s p o n f l in g  t o  SP~1 and 

and SP-3* when q u a n t i t a t i v e  a n » l y s i s / w a s  c a r r i e d _ o u t _ i n  t e r m s  o f  SP^wp 

i t s  c o n c e n t r a t i o n  was fo u n d  t o  be 1 ,6 0 0  m ic ro  g /  g*

To c o n f i rm  t h i s ,  t h e  mass s p e c t r a  o f  t h e  co n c e rn e d  p e a k s  o f  

f r a c t i o n s  B and C were m easured  by  GC-MS. The peak  c o r r e s p o n d in g  t o  

SP-1 showed th e  m ain  io n  fragm en t a t  m/ 2 I 98 (M"*"), I 8 3 , I 65 .  The p e a k s  

c o r r e s p o n d in g  t o  SP-2 and SP-3 had t h e  io n  f rag m e n t  a t  m/z 302 (M"*"),

287 , 210, 19 8 , and ^05 w h i le  t h e  p eak  c o r r e s p o n d in g  t o  SP-4



had them  a t  m/z 406(M ^), 391| 314 | 302, IO5 . Aln’opt a l l  o f  thee©

showed t h e  same p a t t e r n s  and i n t e n t s i t y  r a t i o p  »s» a u t h e n t i c  SP-1

t o  S P -4 ..................******* P i g ,  8 ,  ~  ~ : p - t f -

O th e r  a n t i - o x i d a n t B  were c o n f irm e d  t o  be a b s e n t  by means

o f  GC and GC-MS.

As d i s c u s s e d  ab o v e ,  t h e  r u b b e r  g lo v e  t h a t  c au sed  t h e  c o n t a c t

d e r m a t i t i s  was found  t o  be mpde o f  n a t u r a l  r u b b e r  c o n t a i n i n g  IPPD
and

t o  t h e  e x t e n t  o f  177 m ic ro  g /g ,^ S P  t o  t h e  e x t e n t  o f  I 6OO m ic ro  g /g

b u t  w i th  no t r a c e  o f  PANA, HBANA, PBNA, BTMDQ, o r  TPP.

5 .  D IS C U S S IO N

We s t a r t e d  o u r  i n v e s t i v a g i o n s  by  c o n f i r m in g  t h e  i d e n t i t y  

o f  t h e  m a t e r i a l  from w hich  th e  r u b b e r  g lo v e  was made. O n lj^ o A n firm in g  

t h a t  i t  was made o f  n a t u r a l  r u b b e r  d id  we u n d e r t a k e  f u r t h e r  i n v e s t i g a t i o n *  

( see  4* 2) .

P a t c h  t e s t s  were c o n d u c te d  w i th  9 v u l c f l n i z a i i o n  a c c e l e r a t o r s

and 2 a n t i - o x i d a n t & .  I n  t h e s e  t e s t s  ^we fo l lo w e d  t h ^  scheme l a i d

down by H ouseho ld  A r t i c l e s  S a f e ty  U n i t  o f  th e  M i n i s t r y  o f  H e a l t h  and 

W e l f a r e .  A l l  t h e  v u l c a n i z a t i o n  a c c e l e r a t o r s  t e s t e d  were found  t o  be

n e g a t i v e .  T h e r e f o r e  f u r t h e r  a n a l y s i s  was done o n ly  w i th  t h e  a n t i - o x i d a n t i
e 't )

i n c l u d i n g  IPPD. P r e s n t l y ,  more t h a n  30 d i f f e r e n t  '  m a jo r  a n t i - o x i d a n t s
A

a r e  b e i n g  p ro d u c e d .  We s e l e c t e d  8 most commonly u s e d  a n t i - o x i d a n t s .

As d i s c u B s e d  i n  4 .  4 ^ a s  a r e s u l t  o f  a n a l y s e s  t h e  p r e e e n t e  o f

IPPD and SP was d e t e c t e d .  A c c o rd in g  t o  t h e  p r a c t i c a l  ex a m p le s  o f  

com pounding g iv e n  i n  a so u rc e  b o o k ^ ^ ^ ^ \  a  v u l c a n i z a t i o n  a c c e l e r a t o r  

o r  an  a n t i - o x i d a n t  i s  n o rm a l ly  compounded t o  t h e  e x t e n t  o f  a b o u t  

F o r  in s ta n c e ^ IP P D  i s  added  /  i n  b e l t s ,  and o t h e r  i n d u s t r i a l

p r o d u c t s  t o  t h e  e x t e n t  o f  1-2^ '^^’ However, t h e y  g e t  decomposed

d u r i n g  v u l c a n i z a t i o n  and d u r in g  u s a g e  o f  t h e  p r o d u c t .  So t h e  amount o J U s u l



6 a )
ca n n o t  be a lw a y s  r e c o v e r e d  • In  o u r  s t u d y , t h e  amount o f  IPPD

d e t e c t e d  was 177 m ic ro  g / g  and t h a t  o f  SP was I 6OO m icro

T hese  a r e  q u i t e  low whftn-*fae com pared t o  t h e  s t a n d a r d  am ounts  o f

t h e s e  a d d i t i v e s  u s e d .  T h i s  i s  q u i t e  ex p e c te d *

B ecauee  o f  t h e  p o l l u t i n g ^ a n d  c o l o u r i n g  p r o p e r t i e s  o f  IPPD,

r u b b e r  p r o d u c t s  t o  w hich  t h i s  a d d i t i v e  i s  added  t e n d  t o  become b l a c k i s h .

B ecause  o f  t h i s ,  i t  i s  n o t  u sed  i n  p r o d u c t s  o t h e r  t h a n  b l a c k  c o lo u re d  

7)o n e s .  '  The r u b b e r  g lo v e  a n a ly s e d  i n  t h e  p r e s e n t  s tu d y  was o f  a b l a c k i s h  

brown c o l o u r  a n d ^ t h e r e f o r e ,  t h e r e  was no need  t o  w orry  a b o u t  w h e th e r

t h e  a d d i t i o n  o f  IPPD would s p o i l  i t s  a p p e a r a n c e .  The u s e  o f  IPPD

i s  q u i t e  a p p r o p r i a t e  i n  such  a p r o d u c t .  SP h a s  no o^

c o l o u r i n g  p r o p e r t y .  B ecause  o f  t h i s ,  t h e  l a t t e r  i s  a more w id e ly  

u s e d  a n t i » o x i d a n t .

I n  t h e  p a t c h  t e s t ,  o n ly  IPPD and showed a  p o s i t i v e

r e a c t i o n  (T a b le  I I ) .  c o n t a i n s  N - c y c lo h e x y l - N * - p h e n y l - p - p h e n y le n e -

d iam ine  ( 0 . 25%) K ,N '- d ip h e n y l - p - p h e n y le n l i a m i n e  (0 .2 5 % ),  i n  a d d i t i o n

t o  IPPD (C .1% ). In  t h e  p a t c h  t e s t ,  t h e  c o n c e n t r a t i o n  o f  IPPD u sed  was 

1.0%.
The amount o f  IPPD d e t e c t e d ,  i . e .  177 m ic ro  g /g^w as  a s  low a s  

a b o u t  l / 5 t h  o f  t h e  IPPD c o n c e n t r a t i o n  i n  t h e  PPD mix and a b o u t  l / 5 0 t h  

o f  t h e  c o n c e n t r a t i o n  u o i a ^  o f  IPPD u s e d  i n  t h e  p a t c h  t e s t .  However, 

i t  i s  q u i t e  p o s s i b l e  t h a t  when th e  IPPD g ^ o t e l u t e d  o u t  o f  t h e  g love

by sw eat and c o n c e n t r a t e d  on t h e  s k i n , y t h i s  l e d  t o  t h e  d e r m a t i t i s .

We co u ld  h av e  co n d u c te d  p a t c h  t e s t e  w i th  IPPD c o n c e n t r a t i o n s  o f  l e s s  t h a n  

1.0%. However, t h i s  c o u ld  n o t  be done b e c a u se  we co u ld  n o t  g e t  th e  

p a t i e n t s  c o n s e n t  f o r  t h i s .

The r e a c t i o n  t o  th e  r u b b e r  g lo v e ,  IPPD, and th e  i n

t h e  p a t c h  t e s t  p e r s i s t e d  i n  an  i d e n t i c a l  f a s h i o n  f o r  more t h S n  2 w eeks.



c o n ^ t t  d e r i n a t i t i s  obBerved i n  t h i s  p a t i e n t  was c a u se d  a t
A

T h e r e f o r e ,  i t  was d ia g n o se d  ae  an a l l e r g i c  r e a c t i o n .

The p a t i e n t  showed p o s i t i v e  r e a c t i o n  to w a rd s  IPP.D “but d id  no t 

r e a c t  t o  PPDA- Fisher^**^ hpd r e p o r t e d  t h a t  "a  c r o s e  r e a c t i o n  can  o ccu r  

b e tw ee n  IPPD and PPDA” , and G ronin^^^  had  shown t h a t  ab o u t  l / 3 r d  o f  t h e  

p a t i e n t s  r e a c t i n g  t o  IPPD »he we  had  a p o s i t i v e  r e a c t i o n  t o  ^ P D /W ls o .

We b e l i e v e  t h a t  ou r  s u b j e c t  was one f o r  whom IPPD and PPDA d id  n o t  

have  c r o s s  r e a c t i o n *

On t h e  b a s i s  o f  t h e  above r e s u l t s ,  we co n c lu d ed  t h a t  a l l e r g i c
’
L ea s t  p a r t l y

by  t h e  a n t i - o x i d a n t  IPPD p r e s e n t  i n  t h e  h eav y  d u ty  r u b b e r  g lo v e  used  

by h i m . .

Some K u th o r s  have  r e p o r t e d  t h a t  p h e n o l i c  compounds

c a n  cau se  c o n t a c t  d e r m a t i t i s .  S in c e  SP i s  a  p h e n o l i c  a n t i —o x id a n t^  

t h e r e  i s  a  p o s s i b i l i t y  o f  SP b e in g  a c a u s a t i v e  a g e n t .  However, s in c e  

we d id  n o t  c a r r y  o u t  t h e  p a t c h  t e s t  w i th  SP t h i s  c o u ld  n o t  be c o n f i rm e d ,  

e.
L i t r a t u r e  c i t e d
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