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ABSTRACT 

The nose i s  a l a r g e l y  underes t imated organ by occupa t iona l  
h y g i e n i s t s ,  y e t  it prov ides  u s  wi th  a s e n s e  of smell, w a r m s ,  
humid i f i e s  and  f i l t e r s  a i r  as w e l l  as producing copious 
s e c r e t i o n s .  

Workplace chemicals  can d i r e c t l y  affect  t h e  nose and e n t e r  t h e  
bloodstream through t h e  n a s a l  mucosa. 

T h i s  paper  d i s c u s s e s  t h e o r i e s  of t h e  s e n s e  of s m e l l ,  v a r i a b i l i t y  
o f  smell t h r e s h o l d s ,  a i r f low,  f i l t r a t i o n ,  heat exchange and some 
occupa t iona l  diseases of  t h e  nose .  Workplace examples o f  how t h e  
nose can 'm i s l ead  are p resen ted .  

1 INTRODUCTION 

L i t t l e  a t t e n t i o n  i s  p a i d  t o  t h e  nose  due t o  a l a c k  of f u n c t i o n a l  
r ep l acemen t  f o r  t h e  n o s e  and  i t s  minor  r o l e  a s  a n  o rgan  of 
communication. T h i s  c o n t r a s t s  w i t h  v i s i o n ,  h e a r i n g  and t e e t h  where 
f u n c t i o n  can o f t e n  be r e s t o r e d  mechan ica l ly  o r  e l e c t r o n i c a l l y .  If 
you c a n ' t  do much about  a reduced  f u n c t i o n  l i k e  t h a t  of smell, 
t h e r e  i s  l i t t l e  g e n e r a l  a p p l i c a t i o n  of methods t o  measure i t .  
T e s t i n g  c a n  be done, b u t  u n l i k e  v i s i o n  and  h e a r i n g ,  t h e  t e s t s  
i n v o l v e  chemical r a the r  t h a n  p h y s i c a l  s t i m u l i .  The s c i e n c e  of 
t r a n s d u c i n g  and  ampl i fy ing  chemical s i g n a l s  w i t h  g r e a t  s e n s i t i v i t y  
and s p e c i f i c i t y  i s  s t i l l  i n  i t s  i n f a n c y ,  

I f  your nose  i s  o b s t r u c t e d  you s imply  b r e a t h e  th rough  your mouth. 
I f  your l u n g s  a re  blocked you-  d ie ,  so research funds  t e n d  t o  go 
towards lung  f u n c t i o n .  Some research i n t o  t h e  f u n c t i o n  of t h e  nose 
i s  sponsored  by  t h e  food and  cosme t i c s  i n d u s t r y  where t h e r e  a r e  
obvious  commercial g a i n s .  R e l a t i v e l y  l i t t l e  c u r r e n t  research has 
d i r ec t  a p p l i c a t i o n  t o  occupa t iona l  hygiene .  

Occupa t iona l  hygiene  t e x t s  t e n d  t o  refer  t o  t h e  a i r  mod i f i c a t i on  
f u n c t i o n  of  t h e  nose a long wi th  lung disease and t h e  nose i s  quickly  
dismissed as  a simple s i z e  select ive a i r  c l e a n e r  which is s l i g h t l y  
b e t t e r  a t  warming, humidifying and f i l t e r i n g  t h e  a i r  t h a n  t h e  mouth. 

T h i s  paper  o u t l i n e s  two f u n c t i o n s  of t h e  nose-  a i r  modi f i ca t ion  a n d  
o l f a c t i o n  b u t  l a r g e l y  i g n o r e s  t h e  immune response ,  n a s a l  a l l e r g i e s  
and t h e  d e t a i l s  of nasa l  s e c r e t i o n s .  

2 AIR MODIFICATION 

The  nose. may be d e s c r i b e d  i n  terms of i t s  a b i l i t y  t o  f i l t e r ,  
humidify and w a r m  a i r  on t h e  way t o  t h e  l u n g s .  Around 85% of a d u l t s  
a r e  nose breathers ,  but  if t h e  mouth i s  open, 60% o f  t h e  a i r  s t i l l  
e n t e r s  th rough  t h e  nose i n  q u i e t  b r e a t h i n g ,  dec r ea s ing  t o  around 40% 
w i t h  e x e r c i s e  (COLE 1982a) .  With t h e  tongue depressed and t h e  mouth 
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open t h e  r e s i s t a n c e  t o  f low through  t h e  mouth d e c r e a s e s  t o  near  
z e r o .  

Laryngectomy p a t i e n t s  lack t h e  u se  of t h e i r  nose  and mouth t o  modify 
i n s p i r e d  a i r  b u t  over many months t h e i r  t r a c h e a  a d a p t s  t o  perform 
t h i s  f u n c t i o n  ( H I L D I N G  1 9 7 6 )  . Much o f  t h i s  f u n c t i o n  can be 
d u p l i c a t e d  w i t h  25cm long  20" t u b e  l i n e d  w i t h  damp b l o t t e r  (COLE 
198213). 

Laminar a i r  f l ow may occur  i n  t h e  nose  d u r i n g  q u i e t  r e s p i r a t i o n .  
Turbulen t  a i r  f l o w  occurs  f i rs t  a t  t h e  n a s a l  v a l v e  as i n s p i r e d  a i r  
flows up t h e  e x t e r n a l  nose and t u r n s  t o  f low towards t h e  back of t h e  
t h r o a t .  The n a s a l  valve  i s  t h e  narrowest  p a r t  of t h e  nose and most 
of t h e  r e s i s t a n c e  t o  b rea th ing  comes a t  t h i s  p o i n t  . A i r  tu rbu lence  
e n s u r e s  good mixing of a i r ,  p a r t i c u l a r l y  of  t h e  boundary l a y e r  of 
a i r  nex t  t o  t h e  n a s a l  mucosa. This  a l lows  good exchange of hea t  and 
moi s tu re  on bo th  i n s p i r a t i o n  and e x h a l a t i o n  as w e l l  as absorp t ion  of 
g a s e s  a n d  i m p a c t i o n  of  smaller  d u s t  p a r t i c l e s  w i t h  t h e  mois t  
e p i t h e l i u m  of  t h e  nose.  A t  h igh  f low ra tes  t h i s  t u r b u l e n t  regime 
moves towards  t h e  back of t h e  nose  and may even reach  t h e  seventh 
d i v i s i o n  of t h e  bronchi  (COLE 1982a) .  

F i a u r e  1 P a t t e r n  of a i r f l o w  through nose ( a f t e r  COLE 1982a) 

The v i s c o- e l a s t i c  p r o p e r t i e s  of t h e  mucus l i n i n g  t h e  nose may e i ther  
promote o r  i n h i b i t  t h e  t r a n s i t i o n  from l amina r  t o  t u r b u l e n t  flow, 
b u t  t h i s  s u b j e c t  i s  complex and t he re  a p p e a r s  l i t t l e  pub l i shed  on 
it .  

I n  i t s  passage through t h e  nose,  i n s p i r e d  a i r  f i r s t  encounters  nasa l  
ha i r s  i n  t he  v e s t i b u l e  o r  en t r ance  t o  t h e  nose .  Two groups of h a i r s  
w i t h  d iameters  of  50 and 150 microns p r o j e c t  t o  cover  t h e  airway and 
remove around 20% of a i rbo rne  p a r t i c l e s  by impact ion ( H I L D I N G  1 9 7 6 ) .  
There could  be no coincidence t h a t  t h e  diameter of t h i s  p a r t  of t h e  
nose  i s  such a s  t o  f a c i l i t a t e  d i g i t a l  removal of d e b r i s .  

F u r t h e r  impact ion occurs a t  t h e  n a s a l  v a l v e  as a i r  a c c e l e r a t e s  from 
around 2 m / s  t o  12- 18 m / s  (COLE 1982a) .  Clearance  from t h i s  a r ea  i s  
poor  s ince t h e  t e r r a i n  i s  t o o  i n h o s p i t a b l e  f o r  t h e  s u r v i v a l  of t h e  
m i c r o s c o p i c  c i l i a  which p r o p e l  a p r o t e c t i v e  b l a n k e t  of  mucus .  
P a r t i c l e s  a r e  e i t h e r  c l ea red  f u r t h e r  i n t o  t h e  nose  and swallowed o r  
e x p e l l e d  i n t o  t h e  e x t s r n a l  nose .  The l i m i t a t i o n  of c l e a r a n c e  i n t o  
t h e  body makes s e n s e  s i n c e  it reduces  t h e  amount of  t o x i c  m a t e r i a l  
a c t i v e l y  t r a n s p o r t e d  i n t o  t h e  body. 

As t h e  a i r f l o w  l e a v e s  t h e  n a s a l  v a l v e ,  5% o f  t h e  a i r  con t inues  
upwards t o  t h e  o l f a c t o r y  reg ion  of t h e  nose .  Shor t  s n i f f s  increase  
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_ _  t h i s  p r o p o r t i o n  t o  2 0 %  (BERGLUND 1982) and g i v e  a n  aerodynamic 
7 4 -  

1 

reason  f o r  s n i f f i n g .  

- -. 

-- 

Most of t h e  a i r  t u r n s  s h a r p l y  and e n c o u n t e r s  t h e  n a s a l  t u r b i n a t e s  
which a r e  ve ry  w e l l  s u p p l i e d  wi th  b lood.  Th i s  blood supply appears  
much g r e a t e r  t h a n  i s  necessa ry  f o r  a i r  warming and h u m i d i f i c a t i o n .  
The t i s s u e  i s  crowded w i t h  s e c r e t o r y  c e l l s  and c i l i a .  Most 
h u m i d i f i c a t i o n  i s  done by c a p i l l a r y  t r a n s u d a t e .  Examination of a 
human s k u l l  can g i v e  a mis l ead ing  impress ion  a s  t o  t h e  func t ion  of 
t h e  t u r b i n a t e s ,  s i n c e  t h e y  a p p a r e n t l y  do n o t  produce a s w i r l i n g  
a i r f low:  Most of t h e  a i r  f lowing th rough  t h e  nose f lows along t h e  
main a i r  passages  each s i d e  of t h e  nasa l  septum and t h e  a i r f l o w  
a long  the  hidden p a r t s  of t h e  t u r b i n a t e s  i s  minimal. These hidden 
p a r t s  do however connect w i t h  va r ious  s i n u s e s  i n  t h e  s k u l l  and allow 
them t o  d r a i n  i n t o  t h e  nose  and a l s o  a l l o w  f o r  a i r  p r e s s u r e s  t o  
e q u i l i b r a t e  (PROCTOR 1 9 8 2 )  . 

F i p r e  2 c r o s s  s e c t i o n  of airways through mid- turb ina tes  ( a f t e r  
PROCTOR 1982) 

Much of t h e  impaction of p a r t i c l e s  and a b s o r p t i o n  of gases  occurs a t  
t h e  f r o n t  s u r f a c e s  of t h e  t u r b i n a t e s .  T h e  degree  of absorp t ion  i s  
r e l a t i v e l y  independent  of  t h e  vapour  c o n c e n t r a t i o n  and a c t u a l l y  
i n c r e a s e s  w i t h  a i r  v e l o c i t y .  

pe rcen t  aae  r e t e n t i o n  
e thanol  43-70 
acetone 19-23 
ammonia >80 
sulphur  d ioxide  70- 96 

Table I n a s a l  absorpt ion  of vapours and g a s e s  (from H I L D I N G  1 9 7 6 )  

If  t h e  p a r t i c l e s  impact ing i n  t h e  nose  a r e  hygroscop ic  then  t h e  
mucus may d r y  and t h e  c i l i a  d i e .  T h i s  s t o p s  t h e  c l e a n s i n g  a c t i o n  of 
t h e  mucus f low and r.ay e x p l a i n  t h e  t h o u s a n d f o l d  i n c r e a s e  i n  n a s a l  
cance r s  i n  wood workers, p a r t i c u l a r l y  w i t h  hardwoods where pyro lys i s  
p r o d u c t s  from t h e  hes t  of sawing may be expec ted  ( H I L D I N G  1 9 7 6 ) .  
Toxic me ta l s  l i k e  cadmium a l s o  a f f e c t  n a s a l  c l e a r a n c e  and l ikewise  
h e l p  e x p l a i n  t h e  inc idence  of n a s a l  c a n c e r s  i n  workers exposed t o  
cadmium fumes. 

T h e  f low p a s t  t h e  t u r b i n a t e s  i s  compl ica ted  b y  t h e  presence  of t h e  
" n a s a l  c y c l e "  which is p r e s e n t  i n  about  80% of people  (COLE 1982a) .  
T h e  c y c l e  i s  of abour t w o  hours  d u r a t i o n  d u r i n g  which t h e  mucosa on 

- 

each  s i d e  of  t h e  ncSe s w e l l  a l t e r n a t e l y .  We a r e  unaware of it 

c . .  



because t h e  ove ra l l  a i r w a y s  resistance remains t h e  same. The e f f e c t  
i s  more pronounced i n  some t h a n  o t h e r s .  I t s  f u n c t i o n  i s  unknown, 
b u t  it would have some e f f e c t  on a i r  m o d i f i c a t i o n  and o l f a c t i o n  
s i n c e  it c y c l i c a l l y  v a r i e s  t h e  a i r f l o w  through each s i d e  of t h e  nose 
and  t h e  amount of n a s a l  s e c r e t i o n s ,  which i n c r e a s e  as  t h e  mucous 

- layer  c o n t r a c t s  (STOKSTED 1976)  . 

Fi f fu re  3 n a s a l  a i r  r e s i s t a n c e  schematic ( a f t e r  COLE 1982a) 

Once c lear  of t he  n a s a l  t u r b i n a t e s ,  t h e  a i r  a g a i n  changes d i r e c t i o n  
and  accelerates  down t h e  trachea t o  j o i n  any a i r  f low from t h e  
mouth. A minor amount of d u s t  impact ion o c c u r s  a t  t h i s  p o i n t  and 
s o l u b l e  gases are absorbed t o  a lesser e x t e n t .  

The f l o w  r a t e s  and  p a t t e r n s  on i n h a l a t i o n  and  e x h a l a t i o n  a r e  
somewhat d i f f e r e n t .  On i n s p i r a t i o n  t h e  f low r a p i d l y  p l a t e a u s  a s  a 
r e s u l t  of t h e  r e s i s t a n c e  t o  f low of  t h e  n a s a l  v a l v e  and drops  o f f  
s h a r p l y  towards t h e  end of t h e  i n s p i r a t o r y  c y c l e .  On e x p i r a t i o n  t h e  
f l o w  i s  markedly  a symmet r i ca l  and t a p e r s  o f f  a t  t h e  end of  
e x h a l a t i o n .  The p a t t e r n  of f low i s  a l s o  v e r y  d i f f e r e n t ,  s l u i c i n g  
odour  l a d e n  a i r  from t h e  o l f a c t o r y  r eg ion  i n  p r e p a r a t i o n  f o r  t h e  
nex t  i n h a l a t i o n .  

T h e  p r o t e c t i v e  ro le  of t h e  nose  i n  f i l t e r i n g  a i r  on i t s  way t o  t h e  
l u n g  have been  known f o r  some t i m e ,  p a r t i c u l a r l y  i n  s t u d i e s  of 
s i l i c o s i s  (LEHMANN 1 9 3 4 ,  H I L D I N G  1 9 7 6 )  where t h e  c a p a c i t y  of t h e  
n o s e  t o  r e t a i n  d u s t  had a major b e a r i n g  on t h e  development of  
s i l i c o s i s .  One s t u d y  showed t h e  median n a s a l  e f f i c i e n c y  f o r  
f i l t e r i n g  r e s p i r a b l e  dus t  was o n l y  27.5% f o r  s i l i c o t i c s  bu t  56% f o r  
workers  w i t h  ‘normal ’  noses,  I n  A u s t r a l i a  w e  a r e  s t i l l  producing 
cases o f  s i l i c o s i s  i n  ou r  d u s t y  i n d u s t r i e s  t h r o u g h  inadequa te  
c o n t r o l  of d u s t  so  perhaps  t h e  e a r l y  s u g g e s t i o n s  o f  s e l e c t i n g  
workers wi th  a r e s i s t a n c e  t o  d u s t  would have saved some l i v e s .  

- 3 OLFACTION 

T h e  s t r e n g t h  of s m e l l  of a s u b s t a n c e  i s  de te rmined  by t h e  water 
s o l u b i l i t y  of  a subs tance  and i t s  v o l a t i l i t y  s i n c e  it has t o  f i r s t  
become a vapour  and then  d i f f u s e  a c r o s s  t h e  p r o t e c t i v e  mucus 
cove r ing  t he  o l f a c t o r y  region of t h e  nose .  T h i s  e x p l a i n s  some t h e  
v a r i a b i l i t y  of  smel l  t h r e s h o l d s  i n  d i f f e r e n t  s u b s t a n c e s  (RUTH 
1 9 8 6 ) .  
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Pi f fu re  4 T h e  o l f a c t o r y  r e c e p t o r  c e l l  ( a f t e r  BERGLUND 1982) 

The t h r e s h o l d  of smell f o r  d i f f e r e n t  s u b s t a n c e s  may be abso lu te ,  
where t h e  s u b s t a n c e  i s  de tec ted  b u t  n o t  i d e n t i f i e d .  T h i s  i s  
g e n e r a l l y  around 3 mg/m3. A t  around 15 t i m e s  t h i s  l e v e l  (40mg/m3) 
subs t ances  may be i d e n t i f i e d  b u t  a s imilar  i n c r e a s e  (550mg/m3) i s  
needed  t o  d i f f e r e n t i a t e  t h e  smell  f r o m  o t h e r  smel ls .  The 
p e r c e p t i o n  of smells  i s  e s s e n t i a l l y  l o g a r i t h m i c  s i n c e  a t e n f o l d  
i n c r e a s e  i n  t h e  concen t ra t ion  of a s u b s t a n c e  o n l y  doubles  t h e  number 
of nerve  impulses  t o  t h e  b r a i n  (NAUS 1983) .  

... f 

O l f a c t o r y  f a t i g u e  can occur  a t  a number of levels (NAUS 1983) .  The 
r e c e p t o r s  may exhaust  bu t  r ecover  w i t h i n  minu tes  on removal of t h e  
s t i m u l i ,  u s u a l l y  w i t h  reduced s e n s i t i v i t y .  For  long exposures , t h e  
b r a i n  may f a t i g u e  and smell may be l o s t  f o r  hours  b u t  r e t u r n  on t h e  
n e x t  s h i f t .  T h i s  may be h a b i t u a t e d  and l a s t  f o r  weeks o r  months 
even i n  t h e  absence of t h e  s t i m u l i .  

Example 1 

A worker  p e r f o r m i n g  a p r e p a r a t i o n  u s i n g  c h l o r o f o r m  i n  an  
u n v e n t i l a t e d  coldroom h e l d  a t  5OC r e l i ed  on t h e  smel l  of t h e  
ch loroform t o  warn him t o  change h i s  r e s p i r a t o r  c a r t r i d g e .  The 
o p e r a t i o n  w a s  d iscovered and immediately suspended.  If t h e  vapour 
c o n c e n t r a t i o n  w a s  1 0 %  of  s a t u r a t i o n  o r  1 0 , 0 0 0  ppm a t  SoC, t h e n  
p r o t e c t i o n  by t h i s  method would l i m i t  t h e  exposure  t o  around 2 0 0  
ppm a t  t h e  bes t  (CHEMINFO 1 9 8 8 ) .  T h i s  i s  twen ty  t imes t h e  
Threshold  L i m i t  V a l u e  (TLV) of  1 0  ppm. O l f a c t o r y  f a t i g u e  a t  20-200 
ppm c o u l d  cons ide r ab ly  dampen t h e  w o r k e r s  s e n s e  of smell ,  so  a 
c h r o n i c  exposure  t o  a t i m e  weighted average  a i r  c o n c e n t r a t i o n  w e l l  
i n  excess  of t h e  TLV could be p o s s i b l e .  

The op in ion  on how t o  app ly  t h e  t h r e sho ld  o f  smell t o  p r o t e c t i o n  
from s o l v e n t  vapours us ing i t s  TLV varies,  from an impl ied  f i g u r e  of 
u n i t y  (SILK 1982) t o  a f a c t o r  of 1 0 %  of t h e  TLV (ANON. 1 9 7 5 ) .  The 
p u b l i s h e d  f i g u r e s  f o r  smell  t h r e s h o l d s  a r e  o f t e n  based on t h e  
r e s p o n s e s  of a p a n e l  of around n i n e  p e o p l e ,  so  u n i t y  would n o t  
p r o t e c t  a l l  w o r k e r s .  Added t o  t h i s  i s  t h e  e f f ec t s  of  O l f ac to ry  
f a t i g u e  and diseases l i k e  c o l d s  which a f f e c t  smel l .  A recent  s tudy 
(STEVENS 1 9 8 7 )  showed t h a t  t h e  normal c o n c e n t r a t i o n  of t h e  warning 
gas e t h y l  mercaptan of 1 4  ppb was s u f f i c i e n t  t o  p r o t e c t  t h e  young 
b u t  30% o f  t h e  e l d e r l y  cou ld  n o t  s m e l l  i t .  T h i s  may become an 
i n c r e a s i n g  cons ide ra t ion  i n  an aging p o p u l a t i o n .  



Causes of damage t o  t h e  r e c e p t o r  ce l ls  i n c l u d e  trauma o r  chemical .  
Traumatic damage may be caused by an a c c i d e n t  where t h e  n e r v e -f i b r e s  
from t h e  nose  are sheared  from t h e  o l f a c t o r y  b u l b .  The r e s u l t  i s  a 
l a c k  of s m e l l  o r  anosmia.  Chemical damage i s  o f t e n  fo l lowed by 
r e g e n e r a t i o n  o f  r e c e p t o r  c e l l s  which t h e n  become s e n s i t i v e  t o  
chemicals  a t  one end and grows i n t o  t h e  o l f a c t o r y  bu lb  a t  t h e  o the r  
end  (GESTELAND 1 9 8 2 ) .  T h i s  n e u r o n a l  r e p a i r  by r e c e p t o r  c e l l  
r ep lacemen t  t a k e s  a month o r  so  t o  comple te .  I t  i s  n o t  known 
whether t h i s  i s  p a r t  of a con t inu ing  p rocess  o r  mainly a response t o  
e x t e r n a l  damage (BREIPOHL 1986) .  

A number of  t h e o r i e s  of smell have been advanced ove r  t h e  yea r s  
(PROETZ 1 9 4 1 ,  BERGLUND 1 9 8 2 ) .  A t h e o r y  s t i l l  e n t e r t a i n e d  i n  t h e  
1 9 4 0 ' s  was t h e  wave t h e o r y  of s m e l l  w i t h  ' o l f a c t o r y  waves' i n  t h e  
u l t r a v i o l e t  a n d  v i o l e t  p a r t  o f  t h e  s p e c t r u m  emana t ing  from 
s u b s t a n c e s  and  c a u s i n g  pigmented g r a n u l e s  n o t i c e d  i n  t h e  n a s a l  
e p i t h e l i u m  t o  r e s o n a t e  a t  s p e c i f i c  f r e q u e n c i e s .  Today t h e  debate  i s  
about  t h e  d e t a i l s  of how subs tances  o r  t h e i r  d e r i v a t i v e s  cause  ion 
channe l s  i n  t h e  r e c e p t o r  c e l l s  t o  open and cause  t h e  r e c e p t o r  c e l l  
t o  f i r e  impulses  i n t o  t h e  o l f a c t o r y  bulb  and and from there t o  o the r  
p a r t s  of t h e  b r a i n .  These t h e o r i e s  a l l  i n v o l v e  t h e  p r e s e n c e  of 
s p e c i f i c  r e c e p t o r  molecules i n  t h e  r e c e p t o r  cel ls .  

Example 2 

Workers i n  a smal l  High Performance L iqu id  Chromatography (HPLC) 
l a b o r a t o r y  r e p o r t e d  s o r e  eyes and t h r o a t s  and a t t r i b u t e d  t h i s  t o  
formaldehyde from a v e n t i l a t i o n  d u c t .  They s a i d  they  could  smell 
t h e  formaldehyde, which has  a smell t h r e s h o l d  of around 0 . 5  ppm 
and a TLV of  1 ppm. Repeated measurements wi th  Draeger  tubes  
e i t h e r  f a i l e d  t o  d e t e c t  t h e  formaldehyde o r  i n d i c a t e d  very  low 
l e v e l s .  A number of measurements w i t h  a Lion Formaldemeter 
i n d i c a t e d  levels  up t o  1 7  ppm. I n s p e c t i o n  of t h e  v e n t i l a t i o n  
system d i d  n o t  show any obvious source of formaldehyde and l e v e l s  
i n s i d e  and n e a r  t h e  d u c t  were n o t  any h i g h e r .  Draeger  tube  
measurements of methanol l e v e l s  gave t h e  f i r s t  c l u e  t o  t h e  problem 
and  were an obvious measurement s i n c e  t h i s  s o l v e n t  i s  used - e x t e n s i v e l y  i n  H P L C .  These  m e a s u r e m e n t s  i n d i c a t e d  a i r  
c o n c e n t r a t i o n s  of methanol of 500 ppm, w e l l  above t h e  methanol TLV 
of 200 ppm b u t  below i t s  t h r e s h o l d  'for smell of 2000- 8000 ppm 
( C H E M I N F O  1 9 8 8 ) .  T h i s  a l s o  i n d i c a t e d  t h e  s e n s o r  i n  t h e  
Formaldemeter had a 2% s e n s i t i v i t y  t o  methanol .  There was s t i l l  
no i n d i c a t i o n  of t h e  source  of t h e  formaldehyde. D i s c u s s i o n  of 
t h e  l a b o r a t o r y  back a t  t h e  o f f i c e  r e v e a l e d  t h e  v i t a l  c lue-  a bar  
r a d i a t o r  which was t h e r m o s t a t i c a l l y  c o n t r o l l e d  t o  c o n t r o l  t h e  
humidity probably oxidized t h e  methanol t o  formaldehyde. Since it 
w a s  o f f  d u r i n g  most of t h e  i n v e s t i g a t i o n s  it was not  cons idered  
i m p o r t a n t .  I t s  c y c l i c  n a t u r e  a l s o  he lped  e x p l a i n  t h e  con ten t ion  
t h a t  t h e  formaldehyde l e v e l s  seemed much worse on some days than 
o t h e r s .  Recommendations were made t o  l i m i t  t h e  evapora t ion  of 
methanol i n t o  t h e  l abora to ry  a i r  and t o  d i s c o n t i n u e  t h e  use of t h e  
b a r  r a d i a t o r  as a system of humidity c o n t r o l .  

T h i s  example shows how e a s y  it i s  t o  d i s m i s s  a problem when no 
obvious source  of t h e  problem can be found. Only  repea ted  v i s i t s  t o  
t h e  workplace and b r a i n s t o r m i n g  produced  t h e  v i t a l  c l u e .  The 
workers  e x p e r i e n c e d  symptoms and n a t u r a l l y  a t t r i b u t e d  them t o  t h e  
s u b s t a n c e  t h e y  could  smell ,  What t h e y  c o u l d n ' t  smell was causing 
t h e  problems,  b u t  t h e  i n i t i a l  r e p o r t  h e l p e d  p i n p o i n t  t h e  r e a l  
problem. 
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4 SUMMARY 

nose have been presented but they do show 
nose can play in , protecting the worker and 

assisting or misleading, the occupational hygienist. To be aware of 
the physics of nasal airflow and filtration and the chemical basis 
of olfaction can give the occupational hygienist a useful tool. We 
should be aware of individual variability of nasal function and 
changes with 
organ which 
unerringly. . 

I would like 
problems and 
on olefaction. 

disease, chemical exposure and age. The nose is an 
serves us well but cannot be trusted to perform 
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