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The Bu reau  o f  Drugs  s em i na r  f o r  t h i s  date  was e n t i t l e d  " P a r t i c u l a t e  
M a t t e r  i n  Pa r e n t e r a 1s , "  and was g i v e n  by Dr. S a l v a t o r e  J .  Tu r co  o f  
the C o l l e g e  o f  Pharmacy,  Temple U n i v e r s i t y ,  P h i l a d e l p h i a .  I t  s ho u l d  
be o f  i n t e r e s t  to y ou r  commi t tee on a s b e s t o s ,  e s p e c i a l l y  w i t h  rega rd  
to  me tho do l og y  on l i g h t  m i c r o s c o p y .

Dr. T u r co  p o i n t e d  out  t h a t  p a r e n t e r a l s  s ho u l d  be s t e r i l e ,  py rogen  f r e e  
and f r e e  o f  p a r t i c u l a t e  mat t e r .  Dr.  T u r co  began w i t h  a r e v i e w  o f  the 
l i t e r a t u r e  on the s u b j e c t ,  and the  two paper s  by Ga r v i n  and Gunner  o f  
A u s t r a l i a  in 1963 and 1964.  The re  have been more than 100 paper s  r e ­
l a t e d  to  the s u b j e c t  s i n c e  thac  t ime,  i n c l u d i n g  3 on w h i c h  Dr. Tu r co  was 
c o - a u t h o r .  FDA he ld  a Sympos i um on the s u b j e c t  J u l y  2 8 - 2 9 ,  1966 a t  wh i ch  
t ime Dr. J.  D. L o c k h a r t  r ev i ewed  the medica l  l i t e r a t u r e  and Dr. A. G ro s s  
p r e s e n t e d  h i s  s t u d i e s  on dogs  f o l l o w i n g  i n j e c t i o n  IV o f  g r ound  f i l t e r  
pape r  p a r t i c l e s .

The human s t u d i e s  i n d i c a t e d  t h a t  p a r t i c u l a t e  mat te r  co u l d  be f i b e r s  o r  
c r y s t a l l i n e  m a t e r i a l ,  o r  even f u n g i .  (Drug  a d d i c t s  who u s e  t a b l e t s  IV 
can have s t a r c h  and t a l c  g r a n u l om a s . )  The l ung  i s  the most  f r e quen t  s i t e  
o f  d e p o s i t ,  w i t h  f i b r o u s  p n e u m o n i t i s  and g r anu l omas  p roduced  by a g ­
g l u t i n a t e d  p l a t e l e t s  and t h r o mb i c  f o r m a t i o n .  P a r t i c l e s  can a l s o  be 
found  in the o c c i p i t a l  l obe ,  o r  in the b l ood  v e s s e l s  o f  t he  eye.  P a r t i c l e s  
i n  p a r e n t e r a l s  v a r y  f rom one ma nu fa c t u r e r  to a n o t h e r ,  and f rom y ea r  to 
y e a r ,  depend i ng  on q u a l i t y  c o n t r o l s .

The p r o b l e m  ex tend s  beyond l a r g e  volume IV i n f u s i o n s ,  f o r  IV a n t i b i o t i c s  
and o p h t h a l m i c  s o l u t i o n s  a r e  i n v o l v e d .  There  a re  many p a r t i c l e s  in 
a n t i b i o t i c s ,  more in the  d r y  powder than in l y o p h i l i z e d  p r e p a r a t i o n s  
a c c o r d i n g  to  Beckerman o f  UCLA. Norman J a f f e  r epo r t ed  eye granu l omas  
f r om p a r t i c l e s  in o p h t h a l m i c  s o l u t i o n s ,  e s p e c i a l l y  t ho s e  used in eye 
s u r g e r y .

T e c h n i q u e s  o f  d e t e c t i o n  may be d e s t r u c t i v e  o r  n o n - d e s t r u c t i v e .  The non­
d e s t r u c t i v e  a r e  v i s u a l  i n s p e c t i o n ,  t he  most s o p h i s t i c a t e d  being, w i t h  a 
T i n d a l l  beam and p h o t o m u l t i p l i e r  t ube s .  The " s e n s i t i v i t y "  o f  v i s u a l  
methods  i s  p a r t i c l e s  o f j T > 2 5 _ 50 p f o r  the una i ded  eye,  o r j j >  5~600 p 
f o r  the  T i n d a l l  beam. The Emhart A u t o s c a n  i s  used by the P a r e n t e r a l  
Drug  A s s o c i a t i o n .
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D e s t r u c t i v e  methods a r e  the C o u l t e r  c o u n t e r  and the m i l l  i p o r e  f i l t e r  
w i t h  l i g h t  m i c ro s cope  c o u n t i n g .  The o b j e c t i o n  to the C o u l t e r  c o un t e r  
i s  t h a t  i s  does not d i s t i n g u i s h  between s hape s ,  o r  s i z e s .  A " c o u n t "  
r e l a t e s  to  " ma s s " ,  a l ong  t h i n  f i b e r  be i ng  g i ve n  the same v a l u e  as  a 
sma l l  sphe re .  A l s o  a clump o f  p a r t i c l e s  w i l l  be coun ted  as  one.  I d e a l l y  
a method s ho u l d  i n d i c a t e  the number,  s i z e  and shape o f  p a r t i c l e s  as  
we l l  as the i d e n t i t y  ( c e l l u l o s e ,  c o t t o n ,  a s b e s t o s ,  e t c ) .  The m i l l i p o r e  
f i l t e r  c o l l e c t i o n  p l u s  l i g h t  m i c r o s co pe  w i l l  g i v e  f a i r l y  a c c u r a t e  
( t lO%)  coun t s  on p a r t  i c l e s  j3>5 ju, and w i t h  the e l e c t r o n  m i c r o s c o p e  the 
method may be extended to p a r t i c l e s  below 5 u.

Dr. T u r c o ' s  s t u d i e s  r epo r t e d  he re  r e p r e se n t  6 months w o r k  and 500 samples .  
The r e s u l t s  a r e  p u b l i s h e d  in Am. J. Hosp.  Pharm. 28_: 6 2 0 - 6 2 3 ,  (Aug. 1371) .
A s i m i l a r  s t u dy ,  done in 1969 on p r o d u c t s  o f  4 f i r m s  i d e n t i f i e d  o n l y  by 
A . B .C .D .  code, was compared.  The t e c h n i q u e s  used were t h e  same. Two f i r m s ,  
Abb o t t  and B ax te r ,  s up p o r t e d  f i n a n c i a l l y  the 1970 s t u dy .  In the 1970 
s t u d y  t he r e  were a l s o  r epo r t ed  r e s u l t s  o f  a " f i n a l  f i l t e r "  in the 
a d m i n i s t r a t i o n  s e t s ,  f o r  B ax t e r  and f o r  Abbo t t .  The t e c h n i q u e  i n v o l v e s  
use o f  a l a mi n a r  f l ow  hood,  c a r e f u l  c l e a n i n g  o f  the c o n t a i n e r s  and 
components  o f  the m i l l i p o r e  c o l l e c t i o n  d e v i c e  w i t h  p a r t i c l e - f r e e  Freon 
TF s o l v e n t  and the r un n i n g  o f  " b l a n k s "  a f t e r  e v e r y  6 s a m p l e s  to c o n t r o l  
t e c h n i q u e s .  The m i l l i p o r e  f i l t e r  i s  removed a f t e r  vacuum f i l t r a t i o n  o f  
l i t e r  f l a s k s  o f  IV f l u i d s ,  s t o r e d  in u l t r a c l e a n  P e t r i  p l a t e s ,  and examined 
w i t h  the l i g h t  m i c r o s co pe  a t  A0 and 100X m a g n i f i c a t i o n .  Count s  a re  made 
f o r  p a r t i c l e s ,  by s i z e ,  and the f i b e r s  a re  g i v e n  s p e c i a l  a t t e n t i o n  because  
o f  t he  p o t e n t i a l  f o r  thrombus  f o r m a t i o n .  A f i b e r  i s  d e f i n e d  as be i ng  
a t  l e a s t  10 X as  l ong  as  i t  i s  t h i c k .  An automated method o f  c o u n t i n g ,  
u s i n g  a "TTMC"  s y s t em w i t h  TV m o n i t o r  and computer  module was used some­
t imes  ( i t  was bo r r owed ) .  R e s u l t s  were much the same as p u b l i s h e d .  The 
f i r m s  were r a t ed :  A b b o t t T >  B a x t e r  j >  C u t t e r  McGaw f o r  r e l a t i v e  f reedom
from p a r t i c u l a t e s .  Each f i r m  had improved o v e r  1969-  The a d d i t i o n  o f  
a d m i n i s t r a t i o n  s e t s ,  o r  a d d i t i v e s  such  as KC1, o r  v i t a m i n s ,  added 
m a t e r i a l l y  to the p a r t i c l e  count .  The use o f  a f i n a l  f i l t e r ,  downst ream,  
was v e r y  e f f e c t i v e  in r e d u c i n g  the  p a r t i c l e  co un t ,  and most o f  the 
p a r t i c l e s  were ve r y  sma l l  (pg. 622 o f  the Aug.  71 p u b l i c a t i o n ) .

Temple U. Pharmacy d i s t i l l e d  wa te r  gave 361 p a r t i c 1e s / 1 i t e r , and a 
communi ty  pharmacy d i s t i l l e d  wa te r  gave 933- Tap wa te r  qave a lmos t  
2 8 ,000/1 i t e r .

A few a n a l y s e s  o f  f i b e r s  were done by Wa l t e r  C. Me Cone A s s o c i a t e s  of  
C h i c a go .  Rubber  p a r t i c l e s  p r edomina ted ,  f o l l o w e d  by red i r o n  o x i d e  and 
l i m e s t o n e ,  g l a s s ,  pape r  f i b e r s ,  e t c .  Dr.  T u r c o  s t a t e d  he t hought  some 
a s b e s t o s  f i b e r s  were p r e s e n t  but  he c o u l d  not  s p e c i f y  wh i ch  k i nd.



The Ab b o t t  f i n a l  f i l t e r  i s  an a c e t a t e ,  w i t h  1 ju pore  s i z e ,  w h i l e  the 
B a x t e r  f i n a l  f i l t e r  i s  m i l l i p o r e ,  0 . 4 5  p pore  s i z e .  E l e c t r o n  m i c r o g r a p h s  
o f  t he  po res  show they  are  t o r t u o u s ,  not s t r a i g h t  po r e s .

S ou r c e s  o f  p a r t i c l e s  co u l d  be the  i n g r e d i e n t s ,  the p a c k a g e  and components ,  
o r  t he  a d m i n i s t r a t i o n  s e t s ,  o r  a d d i t i v e s .  There  may be r e a c t i o n  p r o d u c t s ,  
a l s o ,  because  p a r t i c l e s  a r e  more numerous  w i t h  l ong  s h e l f - l i f e .  
M a n i p u l a t i o n s  at  the b e d s i d e  add more p a r t i c l e s .

,No s y s t e m a t i c  s t u d i e s  f o r  a d v e r s e  e f f e c t s  have been done i n  the USA, but 
a p r og ram o f  a u t o p s i e s  i s  b e i n g  s t a r t e d  at  Temple,  on p e r s o n s  h a v i n g  
i n f u s i o n s  who l a t e r  d i e .

Dr. Tu r co  a dv o ca t e s  use o f  f i n a l  f i l t e r  s e t s ,  e s p e c i a l l y  when a d d i t i v e s  
a re  u sed ,  o r  t he r e  a r e  m u l t i p l e  i n f u s i o n s .  He a l s o  a d v o c a t e s  s e t t i n g  o f  
s t a n d a r d s  (by USP and FDA) f o r  t o l e r a n c e s  o f  p a r t i c l e s  i n  p a r e n t e r a l  s .
Dr. T u r c o  s t a t e d  h i s  s t u d i e s  had d e f i c i e n c i e s ,  in t ha t  t h e  s am p l i n g  was 
not  o f  a l l  p r o d u c t i o n  n a t i o n w i d e ,  i n  1969 and 1970.  A t h i r d  s t u d y  i s  
b e i n g  conduc ted  w i t h  b r o a d e r  s a m p l i n g .  H i s  t e ch n i q u e  m i g h t  be improved,  
in t h a t  r e p l i c a t e  c o un t s  by the same pe r son  show w i t h V I 0 %  v a r i a t i o n ,  and 
the s t u d i e s  were not  " b l i n d e d , “ but  t t h i n k  t h e s e  a r e  t r i v i a l  c r i t i c i s m s .  
He p l a n s  to  s t u d y  p e r i t o n e a l  d i a l y s i s  f l u i d s  soon.

Dr.  T u r c o  then i n t r o d uc e d  h i s  g r a d u a t e  s t u d e n t ,  Mr. S t e v e  Lamancha.  who 
has  s t u d i e d  o p h t h a l m i c  s o l u t i o n s ,  both  OTC and Rx, and bo t h  t o p i c a l  and 
f o r  eye s u r g e r y .  He used the same t e c h n i q u e ,  w i t h  c o n t r o l  b l a n k s  u s u a l l y  
z e r o .  There  was t remendous  v a r i a t i o n  among the v a r i o u s  p r o d u c t s ,  w i t h  
some s howing  as  few as 10 - 12 ,  o t h e r s  s howing  535 p a r t i c 1e s / m l . In some 
c a s e s  the sma l l  p a r t i c l e s  were too  numerous  to count .  He s u g g e s t e d  use 
o f  S w i nn ex  m i l l i p o r e  f i l t r a t i o n  ( 2 . 2p )  o f  a l l  s o l u t i o n s  f o r  use in eye

Both  s p e a k e r s  s t a t e d  t h a t  p l a s t i c  c o n t a i n e r s  had g e n e r a l l y  l e s s  p a r t i c l e s  
t han  t h o s e  made o f  g l a s s .

s u r g e r y .


