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INTRODUCTION

There a re  se v e ra l re fe re n c e s  in  th e  l i t e r a t u r e  (2 ,4 ,9 » H > l4 )  p o in t

in g  ou t t h a t  many substances become more a c tiv e  p h y s io lo g ic a lly  when t h e i r  

p a r t i c l e  s iz e  i s  reduced to  m icroscopic dimensions* J* G* R eingold , F. J* 

P h i l l ip s ,  and H* F* F lip p in  re p o r t :

M ic ro c ry s ta llin e  sulfonam ides have shown d if fe re n c e s  
from o rd in ary  sulfonam ides in  both  pharmacodynamic behavior 
and th e ra p e u tic  a c t iv i ty *  In  g e n e ra l, such d if fe re n c e s  sug
g e s t  t h a t  in  m ic ro c ry s ta l lin e  form the  a c t iv i ty  i s  enhanced, 
b u t the  in fo rm ation  a v a ila b le  i s  l im ite d , and i t  i s  d e s ira b le  
th a t  f u r th e r  in v e s tig a t io n s  be made* (11)

These m ic r o c r y s t a l l i n e  d ru g s have b een  shown to  be more a c t i v e  when 

ta k e n  i n t e r n a l l y  a s  a s u s p e n s io n , (4 ,1 1 )  when a p p l ie d  l o c a l l y  a s  a  pow

d e r  (6 )  o r  o in tm e n t,  (9 )  o r  when in h a le d  a s  a  pow der, (8 ) th a n  th e  

r e g u l a r l y  u se d  c r y s t a l l i n e  form* However, th e r e  i s  no m en tio n  i n  th e  

l i t e r a t u r e  o f  any  com pressed  t a b l e t s  b e in g  made from  m ic r o c r y s t a l l i n e  

d rugs*  S in ce  com pressed t a b l e t s  p ro v id e  one o f  th e  moBt e co n o m ica l, 

s t a b l e ,  and s a t i s f a c t o r y  form s o f  m e d ic a t io n , i t  was c o n s id e re d  w o rth 

w h ile  to  i n v e s t i g a t e  th e  p o s s i b i l i t i e s  o f  m aking t a b l e t s  from  m ic ro 

c r y s t a l l i n e  d ru g s .  S u lf a d ia z in e  was s e le c te d  f o r  th e  e x p e r im e n t s in c e  

i t  i s  r e a d i l y  a v a i l a b l e  i n  b o th  m ic r o c r y s t a l l i n e  and m a c r o c r y s ta l l in e  

fo rm s , i t  i s  w id e ly  u sed  in  th e  form o f  t a b l e t s ,  and i t s  r a t e  o f  a b so rp 

t i o n  from  th e  g a s t r o i n t e s t i n a l  t r a c t  can  be fo llo w ed  by w e ll e s t a b l i s h e d  

m ethods f o r  d e te rm in in g  i t s  c o n c e n t r a t io n  in  th e  blood*



HISTORICAL BACKGROUND

The u se  o f  m ic r o c r y s t a l l i n e  d ru g s  and c h em ica ls  i s  r e l a t i v e l y  new 

b e ca u se  o n ly  i n  r e c e n t  y e a r s  h a s  i t  b een  p o s s ib le  t o  p roduce  a  powder 

w ith  a  maximum p a r t i c l e  s i z e  o f  l e s s  th a n  t e n  m ic ro n s . S e v e ra l m ach ines 

a r e  i n  u se  to d a y  w hich  w i l l  red u ce  th e  p a r t i c l e  s iz e  o f  a  powder to  th e  

m ic ro  c r y s t a l  l i n e  and s e m i- m ic r o c r y s ta l l in e  s t a t e .  In  1 M. A. L i s s -  

man (1 0 ) d e s c r ib e d  a  m ach in e , th e  ’’M ic r o n iz e r11, w hich  i s  a  j e t  in d u c t io n  

m i l l  d e v e lo p in g  i t s  p u lv e r iz in g  p r o p e r t i e s  from  j e t s  o f  com pressed  g as  

o r  s u p e rh e a te d  s team . These j e t s  a re  s e t  a t  an  a n g le  in to  a  c y l i n d r i c a l  

s t r u c t u r e  w ith  an  a p e r tu r e  in  th e  c e n te r  f o r  w ith d raw in g  th e  f i n e l y  

g ro u n d  pow der. The fo r c e  o f  th e  com pressed  g as  c a u se s  a  w h ir l in g  m o tio n  

i n t o  w hich th e  su b s ta n c e  t o  be g round i s  in tr o d u c e d .  The g r in d in g  a c t i o n  

comes from  th e  p a r t i c l e s  c o l l i d i n g  w ith  each  o th e r  a t  g r e a t  sp e e d . One 

a d v an ta g e  o f  th e  j e t  in d u c t io n  m i l l  i s  t h a t  th e  sudden  e x p a n s io n  o f  th e  

gaBes upon e n te r in g  th e  g r in d in g  chamber c au se s  a  r e f r i g e r a t i n g  e f f e c t  

w hich h o ld s  t o  a  minimum th e  h e a t  g e n e ra te d  by f r i c t i o n .  In  1946 , 0 . S . 

B e rry  ( l )  d e s c r ib e d  s e v e r a l  d i f f e r e n t  m a ch in es , b o th  r o t o r  and j e t  i n 

d u c t io n  ty p e s ,  w hich a r e  u se d  in  th e  p ro d u c t io n  o f  m i c r o c r y s t a l l i n e  

p r o d u c ts .  The r o t o r  ty p e  m i l l  d i f f e r s  from  th e  j e t  in d u c t io n  ty p e  i n  

t h a t  th e  p u lv e r iz in g  a c t i o n  comes from  th e  g r in d in g  o f  th e  m a te r i a l  

be tw een  a  r o t a t i n g  w heel known a s  a  r o t o r  and a s t a t i o n a r y  a b r a s iv e  

s u r f a c e .

Powdered i n s e c t i c i d e s  were among th e  f i r s t  r e l a t i v e l y  in s o lu b le  

s u b s ta n c e s  in v e s t i g a t e d  w ith  th e  pu rpose  o f  d e te rm in in g  th e  s p e c i f i c  

e f f e c t  o f  m ic r o c r y s t a l l i n e  p a r t i c l e  s i z e .  In  1941, L. M. B e r th o l f  and 

J .  S . P i l s o n  (2 )  e x p e rim en ted  w ith  th e  t o x i c i t y  o f  le a d  a r s e n a te  on th e
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h o n e y b ee , A p is  m e l l i f e r a * They com pared th e  t o x i c i t y  o f  t h i s  p o is o n  i n  

r e l a t i o n  to  i t s  p a r t i c l e  s iz e  and found t h a t  th e  m ed ian  l e t h a l  dose o f  

th e  le a d  a r s e n a te  w ith  a  p a r t i c l e  s i z e  o f  e ig h te e n  m ic ro n s  was one 

h u n d re d  and  e i g h t y - f i v e  m icrogram s p e r  b e e , w h ile  t h a t  o f  le a d  a r s e n a te  

**ith a  p a r t i c l e  s iz e  o f  two m ic ro n s  was o n ly  f iv e  m icrogram s* These men 

co n c lu d ed  t h a t ,  "When m a te r i a l s  o f  d i f f e r e n t  p a r t i c l e  s iz e  w ere u s e d , th e  

f i n e  f r a c t i o n s  were on th e  w hole more to x ic  th a n  th e  c o a rse  *11 (2 )  In  1942,

0 . M. Sm ith  and  L . D* Goodhue (14 ) rev iew ed  th e  l i t e r a t u r e  c o n c e rn in g  th e  

e f f e c t i v e n e s s  o f  pow dered i n s e c t i c i d e s  and co n c lu d ed  t h a t  th e  s m a l le r  th e  

p a r t i c l e  s i z e ,  th e  more e f f e c t i v e  th e  i n s e c t i c i d e .

L* A. Chambers, T. H. H a r r is ,  F. Schuman, and L. K. Ferguson (6) 

rep o rte d  in  1942 th a t  m ic ro c ry s ta llin e  s u lfa th ia z o le  had been used advan

tag eo u sly  in  trauma and minor su rgery . They found th a t  a more rap id  

so lu tio n  and a b so rp tio n  was ob tained  w ith  m ic ro c ry s ta llin e  s u lfa th ia z o le  

th an  was ob ta ined  w ith the  re g u la r  c ry s ta ls*  They a lso  rep o rted  th a t  the  

m icro c ry s ta l l in e  s u lfa th ia z o le  was much le s s  l ik e ly  to  clump when p u t 

in to  a suspension o r sp rin k led  on a wound* L. E. S ilcox  and H. P.

Schenck (15 ) u se d  m ic r o c r y s t a l l i n e  s u l f a t h i a z o l e  i n  1942 in  c a s e s  o f  

a c u te  u p p e r  r e s p i r a t o r y  i n f e c t i o n s ,  a c u te  and c h ro n ic  s i n u s i t i s ,  and 

c h ro n ic  s u p p u ra t iv e  o t i t i s  m e d ia . These men r e p o r t :

The drug ( s u lfa th ia z o le )  i s  f in e ly  d iv ided  and i s  in  
d i r e c t  c o n ta c t w ith in fe c te d  t is s u e s  over a la rg e  su rface
a r e a ................... The m ic r o c r y s ta l s  a r e  removed c o m p le te ly
from s in u s  c a v i t i e s  w i th in  fo u r  o r  f iv e  d a y s , e i t h e r  by 
c i l i a r y  movement or by a b s o r p t io n ,  and a re  found e x p e r i 
m e n ta l ly  to  be d i f f u s e d  o v e r  th e  s u r fa c e  o f  th e  membrane 
r a t h e r  th a n  d e p o s ite d  i n  one a r e a  a s  a  pow der. ( 15 )

They a lso  rep o rted  th a t  the  m ic ro c ry s ta llin e  drug gave b e t te r

r e s u l t s ,  l e s s  to x ic  r e a c t i o n s ,  and t h a t  l e s s  c o m p lic a tio n s  r e s u l t e d  in

th o s e  c a s e s  t r e a t e d  w ith  m ic r o c r y s t a l l i n e  s u l f a t h i a z o l e  th a n  i n  th o s e
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t r e a t e d  w ith  th e  u s u a l  t h e r a p e u t i c  m easure

I n  1945® T . N. H a r r i s ,  H. S* Sommer, and 0 . 0 . Ohapple (8 )  u sed  m ic ro 

c r y s t a l l i n e  s u l f a t h i a z o l e  e x p e r im e n ta l ly  i n  m ice a s  a n  i n h a l a n t .  The c ry s 

t a l s  w ere su spended  i n  a  f i n e  m i s t ,  and a s  th e  w a te r  e v a p o r a te d ,  a  "smoke" 

was p ro d u c e d . The m ice showed a  h ig h  b lo o d  l e v e l  o f  th e  d rug  v e ry  soon 

a f t e r  in h a l in g  t h i s  "sm oke", and i t s  u se  i n  pneum onia seemed i n d i c a t e d .

A lso  i n  194^ j T . H. H a r r i s  (7 )  u se d  m ic r o c r y s t a l l i n e  s u l f a t h i a z o l e  in  

c a s e s  o f  Im p e tig o  c o n ta g io s a . He r e p o r te d  a  much b e t t e r  r e s u l t  from  th e  

u se  o f  th e  m ic r o c r y s t a l l i n e  d rug  th a n  w ith  th e  o r d in a ry  pow dered d ru g . In  

h i s  r e p o r t ,  H a r r i s  s e t s  f o r t h  h i s  b e l i e f s  a s  to  why th e  m ic r o c r y s t a l l i n e  

s u l f a t h i a z o l e  i s  b e t t e r  th a n  th e  r e g u la r ly  u sed  pow der.

The im proved r e s u l t s  i n  th e  t r e a tm e n t  o f  im p e tig o  r e 
p o r te d  h e re  a r e  due o n ly  to  th e  p h y s ic a l  form  o f  th e  a g e n t  
and i t s  ch em ica l s i m p l i c i t y .  O rd in a ry  su lfo n am id e  pow ders 
cake on l e s i o n s  o f  im p e tig o  f o r  th e  same re a so n  t h a t  th e y  
cake i n  p u re  aqueous su sp e n s io n , p resu m ab ly  b ecau se  th e  g r a in s  
o f  powder a r e  n o t  n a t u r a l l y  c r y s t a l l i n e  i n  sh a p e . The m ic ro 
c r y s t a l l i n e  drug  m a in ta in s  th e  s e p a r a t io n  o f  th e  c r y s t a l s ,  
a s s u r in g  a  much g r e a t e r  s u r fa c e  f o r  s o lu t io n  in to  lo c a l  
t i s s u e  f l u i d s  and a c o n tin u e d  d i s t r i b u t i o n  o v e r th e  l e s i o n .  (7 )

J .  Yf. B ig g e r and G. A. Hodgson ( 5 ) c o r ro b o ra te d  t h i s  r e p o r t  i n  1944,

s t a t i n g  t h a t  m ic r o c r y s t a l l i n e  s u l f a t h i a z o l e  caused  a more r a p id  h e a l in g

th a n  th e  r e g u la r  c r y s t a l l i n e  form  i n  a l l  c a se s  o f  Im p e tig o  c o n ta g io s a

t h a t  th e y  had t r e a t e d .

In  19459 J* G* R e in g o ld , F . J .  P h i l l i p s ,  and H. F. F l ip p in  (11 )

r e p o r te d  t h a t  th e y  had  co n d u cted  c l i n i c a l  e x p e r im e n ts  on th e  a b s o r p t io n

r a t e  o f  r e g u la r  and m ic r o c r y s t a l l i n e  s u l f a d ia z in e  when ta k e n  i n t e r n a l l y

in  th e  form  o f  a s u sp e n s io n . They s t a t e ;

1 . P a t i e n t s  r e c e iv in g  by m outh su sp e n s io n s  o f  m ic ro 
c r y s t a l l i n e  s u l f a d ia z in e  (5  gm.) showed s i g n i f i c a n t l y  
h ig h e r  c o n c e n tr a t io n s  o f  s u l f a d ia z in e  in  serum  d u r in g  th e  
f i r s t  s ix  h o u rs  fo llo w in g  i t s  in g e s t io n  th a n  d id  th o s e  
who re c e iv e d  o rd in a ry  s u l f a d i a z in e .
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2 .  The e x c r e t i o n  o f  s u l f a d ia z in e  i n  th e  u r in e  o f  th o s e  
r e c e iv in g  m ic r o c r y s t a l l i n e  m a te r i a l  was l ik e w is e  s i g n i f i c a n t 
ly  h ig h e r  d u r in g  t h i s  p e r io d .  These o b s e r v a t io n s  i n d i c a t e  
t h a t  m i c r o c r y s t a l l i n e  s u l f a d ia z in e  i s  a b so rb e d  more r a p id ly  
th a n  i s  o rd in a r y  s u l f a d i a z i n e ,  ( l l )

In  1947, E. M, Boyd and R* W, Dingwall (4) d u p lic a te d  t h i s  e x p e ri

ment u sin g  a fo u r  gram dose, and ob ta ined  approxim ately  the  same r e s u l t s .  

However, they  a lso  found th a t  when the  dosage was con tinued , th e re  was 

no s ig n i f ic a n t  d iffe re n c e  in  the  blood le v e ls  which were m ain tained  by 

th e  m ic ro c ry s ta l l in e  and th e  re g u la r  drug a f t e r  the  f i r s t  s ix  h o u rs .

I n  1949j B, Levy and 0 , L , Huyck (1 2 ) r e p o r te d  t h a t  th e r e  was a 

f a s t e r  d i f f u s i o n  r a t e  from  o in tm e n t b a s e s  o f  th e  m i c r o c r y s t a l l i n e  s u l f a 

d ia z in e  th a n  th e  r e g u la r  c r y s t a l l i n e  fo rm . F or t h i s  t e s t  th e  o in tm e n t 

was p la c e d  on a  k% a g a r  g e l  c o n ta in in g  E h r lic h *  s A ldehyde R e a g e n t, 

w hich  tu r n s  y e llo w  when i n  c o n ta c t  w ith  s u l f a d i a z i n e .  The r a t e  o f  

d i f f u s i o n  was th e n  d e te rm in e d  by th e  d e p th  o f  c o lo r  fo rm a tio n  i n  th e  

g e l  i n  a  s p e c i f i e d  p e r io d  o f  t im e .



EXPERIMENTAL

M an u fac tu re  o f  T a b le ts

The t a b l e t s  u se d  i n  t h i s  e x p e r im e n t w ere made by th e  w et g ra n u la 

t i o n  m ethod . An a t te m p t  was made to  m a n u fa c tu re  th e  t a b l e t s  by th e  

d ry  g r a n u la t i o n  m eth o d , b u t  t h i s  was found  to  be im p r a c t ic a l  on th e  

sm a ll m achine a v a i l a b l e  s in c e  th e  f in e  pow der w ould n o t  flo w  sm oo th ly  

i n t o  th e  d ie  t o  make th e  " s l u g s ”.  S e v e ra l  fo rm u la s  u s in g  d i f f e r e n t  

b in d e r s  w ere t r i e d  to  d e te rm in e  w hich  fo rm u la  would make th e  m o st s a t i s 

f a c to r y  t a b l e t .  I n  e ac h  fo rm u la  2^/£ c o rn  s t a r c h  was u se d  a s  a  d i s i n t e 

g r a t i n g  a g e n t .  B in d e rs  o f  s t a r c h  p a s t e ,  l i g h t  s y ru p , a c a c i a ,  and 

s u c ro s e  w ere t r i e d .  The fo rm u la  w hich seemed to  make th e  b e s t  t a b l e t s  

w ith  th e  m ost s a t i s f a c t o r y  d i s i n t e g r a t i o n  and h a rd n e s s  i s  g iv e n  below .

Mix th e  s u l f a d i a z i n e ,  c o rn  s t a r c h ,  and a c a c ia  th o ro u g h ly  
and g r a n u la te  by m o is te n in g  w ith  w a te r  and  f o r c in g  th e  m ass 
th ro u g h  a  #12 s e iv e .  Dry th e  g r a n u la t io n  i n  a  h o t  a i r  o v en , 
p a s s  a g a in  th ro u g h  th e  #12  s e iv e  and mix l i g h t l y  w ith  th e  
m agnesium  s t e a r a t e ,  w hich  a c t s  a s  a  l u b r i c a n t .  Compress i n 
to  t a b l e t s  u s in g  a  5/8>n d i e .

The above f o r a u la  and p ro c e d u re  w ere fo llo w e d  i n  m aking b o th  th e  

t a b l e t s  o f  th e  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  and th o s e  o f  th e  r e g u la r  

s u l f a d i a z i n e .  The m ic ro  c ry  s t a l l  in e  s u l f a d ia z in e  u se d  was o b ta in e d  from  

th e  C alco  C hem ical Company, w h ile  th e  r e g u la r  s u l f a d ia z in e  u sed  was 

o b ta in e d  from  A b b o tt L a b o r a to r ie s .

The p a r t ic le  s iz e  o f  both  ty p es  o f  s u lfa d ia z in e  waB determ ined  

w ith  th e  a id  o f  a m icro sco p ic  red b lood  c e l l  cou n tin g  chamber. I t  was 

found th a t  th e p a r t ic le  s i z e  o f  th e  r eg u la r  s u lfa d ia z in e  was f i f t e e n  to

S u l f a d i a z in e ,  USP 
Corn S ta r c h ,  USP 
A c ac ia  Pow der, USP 
M agnesium S t e a r a t e ,  M e d ic in a l

70??
255?
2??
3 %
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t h i r t y  m ic ro n s  i n  l e n g th  and  f iv e  m ic ro n s  i n  w id th ,  w h ile  th e  p a r t i c l e  

s i z e  o f  th e  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  was two to  f o u r  m ic ro n s  i n  

l e n g th  and  one and o n e - h a l f  m ic ro n s  i n  w id th .

T hree h u n d red  t a b l e t s  were made from  each  ty p e  o f  s u l f a d i a z i n e ,  

e a c h  t a b l e t  c o n ta in in g  0 . 265  gram s o f  s u l f a d i a z i n e .  I t  was n o t  p o s s ib le  

t o  com press b o th  ty p e s  o f  s u l f a d ia z in e  w ith  th e  same p re s s u re  s e t t i n g  

on th e  t a b l e t  m achine s in c e  th e  m ic ro  c ry  s t a l l  in e  p ro d u c t  i s  v e ry  l i g h t  

and gram f o r  gram  o c c u p ie s  c o n s id e ra b ly  more space  th a n  does th e  r e g u la r  

p r o d u c t .  The t a b l e t s  w ere made on a  ty p e  nP" s in g le  punch S to k e s  t a b l e t  

m achine*

P h y s ic a l  P r o p e r t i e s  o f  T a b le ts

Some d i f f e r e n c e s  w ere n o te d  i n  th e  p h y s ic a l  p r o p e r t i e s  o f  th e  t a b 

l e t s  made from  th e  r e g u la r  and from  th e  m ic r o c r y s t a l l i n e  s u l f a d i a z i n e .  

The t a b l e t s  o f  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  w ere more g lo s s y  in  a p p e a r

a n c e , had  a  more b r i t t l e  f r a c t u r e  w ith  a  c le a n  b re a k  and l i t t l e  crum

b l i n g ,  and h ad  l e s s  te n d e n c y  to  b re a k  when dropped  o r  h a n d le d  ro u g h ly  

th a n  h ad  th e  t a b l e t s  made from  th e  r e g u la r  s u l f a d i a z i n e .

I t  was a l s o  n o te d  t h a t  th e  t a b l e t s  made from  th e  m ic r o c r y s t a l l i n e  

s u l f a d i a z in e  d i s i n t e g r a t e d  i n  w a te r  more r a p id ly  th a n  d id  th e  o th e r  

g ro u p . To t e s t  th e  d i s i n t e g r a t i o n  t im e ,  th e  t a b l e t  was l a i d  a c r o s s  two 

w ire s  w hich  w ere a b o u t 1 /8 "  a p a r t .  A n o th e r w ire  i n  th e  form  o f  a  l a r g e  

hook w ith  a  w e ig h t suspended  from  i t  was p la c e d  o v e r  th e  t a b l e t  i n  such  

a  way t h a t  when th e  t a b l e t  d i s i n t e g r a t e d  th e  w e ig h t would f a l l  t o  th e  

bo tto m  o f  th e  c o n ta in e r  h o ld in g  th e  a p p a r a tu s .  To tim e  th e  d i s i n t e 

g r a t i o n  o f  a  t a b l e t ,  th e  a p p a r a tu s  w ith  th e  t a b l e t  i n  p la c e  was lo w ered  

i n t o  th e  w a te r  and  th e  tim e  re c o rd e d  from  th e  moment th e  t a b l e t  came i n  

c o n ta c t  w ith  th e  w a te r  u n t i l  th e  w e ig h t d ro p p ed . Twenty t a b l e t s  w ere
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p ic k e d  a t  random from  each  g roup  o f  t a b l e t s  and w ere t e s t e d  i n  th e  above 

m anner* lb  was found t h a t  th e  a v e ra g e  d i s i n t e g r a t i o n  tim e  o f  th e  m ic ro 

c r y s t a l l i n e  t a b l e t s  was 46*1 sec o n d s , w h ile  th e  tim e  f o r  th e  r e g u la r  t a b 

l e t s  was 57*5 se c o n d s . T h is  r e p r e s e n ts  a  d e c re a se  o f  a p p ro x im a te ly  20% 

i n  th e  d i s i n t e g r a t i o n  tim e  o f  th e  t a b l e t s  made from  th e  m ic r o c r y s t a l l i n e  

s u l f a d ia z in e  o v e r  th o s e  o f  th e  r e g u la r  s u l f a d i a z i n e .  S in ce  b o th  ty p e s  o f  

t a b l e t s  d i s i n t e g r a t e d  i n  l e s s  th a n  one m in u te , t h i s  f a c t o r  does n o t  seem 

s i g n i f i c a n t .  F ig u re  I  r e p r e s e n t s  a  breakdow n o f  th e  d i s i n t e g r a t i o n  tim e s  

o f  th e  in d iv id u a l  t a b l e t s .

A b so rp tio n  H ate o f  S u lf a d ia z in e  i n  Doge

The m ethod u se d  f o r  d e te rm in in g  th e  b lo o d  l e v e l  o f  th e  s u l f a d ia z in e  

and th e re b y  show ing th e  a b s o r p t io n  r a t e  o f  th e  d ru g  was th e  m ethod d e v e l

oped by M a rsh a ll  and B ra t to n  (5 ) and d e s c r ib e d  b e lo w .

R e a g e n ts :

1 .  t r i c h l o r a c e t i c  a c id
2 .  1 :1000  sodium  n i t r i t e

O.J% ammonium su lfa m a te
4 .  1 :1 0 0  n - ( l -n a p h th y l ) e th y le n e d ia m in e  d ih y d ro c h lo r id e

M ethod:

1 .  F o r s e t t i n g  up s ta n d a rd  c u r v e :
a .  Make known d i l u t i o n s  o f  s u l f a d ia z in e  c o v e r in g  

th e  e x p e c te d  ran g e  o f  b lo o d  l e v e l s .
b .  To 2 cc o f  e ach  known d i l u t i o n ,  add 8 cc o f  th e  

t r i c h l o r a c e t i c  a c id  s o lu t io n  and JO cc o f  d i s 
t i l l e d  w a te r .  T h is  makes a 1 :20  d i l u t i o n .

c .  To a  10 cc a l i q u o t  o f  each  d i l u t i o n  p re p a re d  
above add 1 cc o f  th e  sodium  n i t r i t e  s o lu t io n .
L e t s ta n d  f o r  J m in u te s .

d . Add 1 cc o f  th e  ammonium e u lfem a te  s o lu t io n .
L e t s ta n d  f o r  2 m in u te s .

e .  Add 1 cc o f  th e  n - ( l - n a p h th y l) e th y le n e d ia m in e  
d ih y d ro c h lo r id e  s o lu t io n .  L e t s ta n d  f o r  a b o u t 
te n  m in u te s  f o r  optimum c o lo r  fo rm a tio n , and 
re a d  th e  p e r c e n t  t r a n s m is s io n  o f  l i g h t  on a 
s p e c tro p h o to m e te r*  P lo t  th e  r e s u l t s  on sem i- 
lo g a r i th m ic  g ra p h  p a p e r .
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2 .  For d e te rm in in g  th e  s u l f a d ia z in e  l e v e l  i n  b lo o d  :
a .  Lake 2 cc o f  th e  b lo o d  w ith  JO cc d i s t i l l e d  

w a te r  and add 8 cc o f  th e  t r i c h l o r a c e t i c  a c id  
s o l u t i o n .  L e t s ta n d  f o r  a b o u t 1^ m in u te s  and 
f i l t e r .

b .  Take a  10 cc a l i q u o t  and  add 1 cc o f  th e  sodium  
n i t r i t e  s o lu t io n *  L e t s ta n d  f o r  J m in u te s .

c .  Add 1 cc o f  th e  ammonium B ulfam ate s o lu t io n .
L e t s ta n d  f o r  2 m in u te s .

d . Add 1 cc o f  th e  n - ( l - n a p h th y l ) e th y le n e d ia m in e  
d ih y d ro c h lo r id e  s o lu t io n .  L e t s ta n d  f o r  a b o u t 
10 m in u te s  f o r  optimum c o lo r  fo rm a tio n .

e .  Read th e  p e r c e n t  t r a n s m is s io n  on a sp ec tro p h o to m 
e t e r  and compare w ith  th e  s ta n d a rd  cu rv e  f o r  m i l l i 
gram s o f  s u l f a d ia z in e  p e r  100 cc whole b lo o d .

f .  I f  th e  e x p e c te d  b lo o d  l e v e l  i s  v e ry  h ig h  o r  ex 
tr e m e ly  low , th e  d i l u t i o n  can  be made s t r o n g e r  
o r  w eaker th a n  th e  1 :2 0  d e s c r ib e d  a b o v e . ThiB 
d i l u t i o n  i s  th e n  com pared th e  same a s  th o s e  above 
w ith  a  s ta n d a rd  cu rv e  made from  th e  same d i l u t i o n .

A s ta n d a rd  cu rv e  was s e t  up f o r  t h i s  e x p e r im e n t by p re p a r in g  known 

s ta n d a rd s  o f  o n e , tw o , t h r e e ,  f o u r ,  and f iv e  m il l ig ra m s  o f  s u l f a d ia z in e  

to  each  one h u n d red  c u b ic  c e n t im e te r s  o f  s o lu t io n .  These known d i l u t i o n s  

w ere t r e a t e d  a s  d e s c r ib e d  ab o v e , and re a d in g s  were ta k e n  from  a  C e n tra l  

S c i e n t i f i c  Company S p e c tro p h o to m e te r  u s in g  a g re e n  f i l t e r .  On fo u r  

d i f f e r e n t  o c c a s io n s  th e  s ta n d a rd  d i l u t i o n s  were p re p a re d  and th e  r e s u l t s  

r e c o rd e d . These r e s u l t s  were th e n  a v e ra g e d , and th e  f i n a l  r e s u l t  was 

p l o t t e d  on s e m i- lo g a r i th m ic  g rap h  p a p e r  (F ig u re  I I ) .

To t e s t  th e  a c c u ra c y  o f  t h i s  m ethod in  r e c o v e r in g  th e  s u l f a d ia z in e  

from  b lo o d , f i v e  sam ples o f  b e e f  b lo o d  c o n ta in in g  v a ry in g  known am ounts 

o f  s u l f a d ia z in e  w ere p re p a re d .  The s u l f a d ia z in e  was d e te rm in e d  by th e  

above m ethod , and th e  r e s u l t s  were found to  be a c c u r a te  to  w i th in  o n e- 

h a l f  o f  a  m il l ig r a m  p e r  one hu n d red  c u b ic  c e n t im e te r s  o f  b lo o d .

I t  was f e l t  t h a t  dogs would be th e  m ost s a t i s f a c t o r y  an im al to  u se  

i n  com paring  th e  a b s o r p t io n  r a t e s  o f  th e  two ty p e s  o f  t a b l e t s .  I t  h a s  

b een  shown t h a t  th e  a b s o r p t io n  cu rve  o f  su lfo n am id es  i n  dogs i s  more 

r e g u la r  and p r e d i c t a b l e  th a n  i s  th e  cu rv e  i n  o th e r  a n im a ls  such  a s  c a t s
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o r  r a b b i t s ,  ( l ^ )  S in ce  su lfo n a m id e s  a r e  n o t  a c e ty l a t e d  i n  dogs a s  th e y  

a r e  i n  m ost a n im a ls ,  (12 ) th e  d e te r m in a t io n  o f  th e  b lo o d  l e v e l  i s  sim

p l i f i e d  s in c e  i t  i s  n o t  n e c e s s a ry  to  h y d r o l iz e  th e  a c e ty l a t e d  compound 

t o  th e  su lfo n a m id e  b a se  b e fo re  t e s t i n g .  A n o th er f a c t o r  w hich made dogs 

a  p r a c t i c a l  an im a l f o r  th e  p u rp o se  o f  t h i s  e x p e r im e n t i s  t h a t  dogs a re  

l a r g e  enough t o  be fe d  th e  t a b l e t s  o r a l l y  w ith o u t d i f f i c u l t y  and  a l s o  

h av e  l a r g e  enough v e in s  to  p e rm it  th e  w ith d ra w a l o f  num erous sam ples o f  

b lo o d  f o r  th e  p u rp o se  o f  d e te rm in in g  th e  b lo o d  l e v e l  o f  th e  s u l f a d ia z in e  

w i th o u t  s e r io u s ly  i n j u r i n g  th e  v e in .

For t h i s  e x p e r im e n t two dogs w ere u s e d , one a  m ale an im al w e ig h in g  

tw e lv e  and o n e - h a l f  k ilo g ra m s  (dog $ l )  , th e  o th e r  a  fem ale  w e ig h in g  f iv e  

and  s e v e n - te n th s  k ilo g ra m s  (dog # 2 ) ,

In  th e  co m parison  o f  th e  t a b l e t s  p re p a re d  f o r  th e  ex p e rim en t from 

th e  m i c r o c r y s t a l l i n e  and from  th e  r e g u la r  s u l f a d i a z in e ,  th e  dogs were 

fe d  th e  t a b l e t s  o f  s u l f a d ia z in e  and b lo o d  sam ples were ta k e n  a t  a p p ro x i

m a te ly  o n e - h a l f ,  o n e , tw o , t h r e e ,  f o u r ,  s i x ,  e i g h t ,  and tw e n ty - fo u r  

h o u r s .  S in ce  th e  b lo o d  o f  dogs c l o t s  v e ry  r a p id ly ,  ( l ^ )  th e  in s id e  o f  

th e  s y r in g e  was w e tte d  w ith  a  1% s o lu t io n  o f  h e p a r in *  T h is  p ro c e d u re  

made p o s s ib le  th e  a c c u r a te  m easurem ent o f  two c u b ic  c e n t im e te r s  o f  b lo o d . 

A p p ro x im a te ly  th r e e  c u b ic  c e n t im e te r s  o f  b lo o d  w ere w ithdraw n f o r  e ach  

d e te r m in a t io n  and p la c e d  i n  a  t e s t  t u b e .  Two c u b ic  c e n t im e te r s  o f  b lo o d  

co u ld  th e n  be a c c u r a te ly  m easured  w ith  a  two c u b ic  c e n t im e te r  p i p e t t e .  

Food was w ith h e ld  from  th e  a n im a ls  f o r  tw e n ty - fo u r  h o u rs  p r i o r  to  th e  

t e s t  and w a te r  f o r  a t  l e a s t  t h i r t y  m in u te s  p r i o r  to  th e  t e s t .  The w a te r  

and  food  w ere a l s o  w ith h e ld  d u r in g  th e  f i r s t  e ig h t  h o u rs  a f t e r  fe e d in g  

th e  t a b l e t s ,  A r e s t  p e r io d  o f  a t  l e a s t  th r e e  days was a llo w ed  betw een  

each  s e r i e s  o f  t e s t s  t o  a llo w  th e  s u l f a d ia z in e  to  be c o m p le te ly  e x c r e te d .
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The "two 'ty p es  o f  s u l f a d ia z in e  " ta b le ts  w ere com pared th r e e  s e p a ra te  

t im e s  on  th e  sm a ll fem a le  dog and tw ic e  on th e  l a r g e  m ale  dog . In  th e  

f i r s t  two co m p ariso n s  on th e  sm all dog and th e  f i r s t  co m p ariso n  on th e  

l a r g e  dog , o n ly  w hole t a b l e t s  w ere u se d  w ith  th e  r e s u l t  t h a t  th e  d o sag es  

w ere n o t  e x a c t ly  th e  same f o r  e ach  d o g . In  th e  f i n a l  t e s t  on b o th  d o g s , 

th e  dosage  was a d ju s te d  by b re a k in g  a  t a b l e t  i n  such  a  way a s  to  have 

b o th  dogs r e c e iv e  th e  same dose p e r  k ilo g ra m  o f  body w e ig h t.

R e s u l ts  o f  a l l  th e  t e s t s  a r e  p l o t t e d  on th e  g ra p h s  m arked F ig u re s  

I I I  and IV . The r e s u l t s  w ere th e n  av e rag e d  in  o rd e r  t o  g e t  a  more con

c i s e  p i c tu r e  o f  th e  d i f f e r e n c e s  i n  th e  a b s o r p t io n  r a t e s ,  and t h i s  av e rag e  

i s  shown on th e  g rap h  m arked F ig u re  V.

D is c u s s io n

I t  seems t h a t  t a b l e t s  made from  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  

p o s s e s s  somewhat b e t t e r  p h y s ic a l  p r o p e r t i e s  th a n  th e  t a b l e t s  made from 

th e  r e g u la r ly  u se d  s u l f a d i a z i n e .  They have a  h a r d ,  g lo s s y  s u r f a c e  w hich 

i s  p le a s in g  to  th e  eye and a h a rd  f i n i s h  w hich does n o t  c h ip  e a s i l y .

These t a b l e t s  o f  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  a l s o  b re a k  more c le a n ly  

w ith  a  b r i t t l e  f r a c t u r e .  S cored  t a b l e t s  p ro v id e  more a c c u ra te  dosage 

w ith  l e s s  w aste  o f  t a b l e t s  where i t  i s  n e c e s s a ry  to  a d m in is te r  o n e - h a l f  

t a b l e t  p e r  d o se . The f a c t  t h a t  th e r e  i s  a p p ro x im a te ly  a  20% d e c re a se  in  

d i s i n t e g r a t i o n  tim e  in  th e  m ic r o c r y s t a l l i n e  t a b l e t s  o v e r th e  r e g u la r  does 

n o t  seem to  be o f  s i g n i f i c a n t  im p o rtan ce  s in c e  b o th  ty p e s  o f  t a b l e t s  d i s 

i n t e g r a t e  i n  a  m a t te r  o f  s ec o n d s . However, w ith  d ru g s  w hich form  s lo w ly  

d i s i n t e g r a t i n g  t a b l e t s ,  th e  u se  o f  th e  m ic r o c r y s t a l l i n e  form  m ig h t p rove 

im p o r ta n t  i n  a s s u r in g  d i s i n t e g r a t i o n  i n  th e  g a s t r o i n t e s t i n a l  t r a c t .

A co m p ariso n  o f  th e  a b s o r p t io n  r a t e s  in  th e  two dogs does n o t  

d e f i n i t e l y  p ro v e  o r  d is p ro v e  th e  p o s s i b i l i t y  o f  a  f a s t e r  a n d /o r  h ig h e r
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b lo o d  l e v e l  by th e  a d m in i s t r a t io n  o f  t a b l e t s  made from  m ic r o c r y s t a l l i n e  

s u l f a d i a z i n e .  In  th e  f i r s t  p la c e ,  th e  r e s u l t s  a r e  n o t  s t a t i s t i c a l l y  im

p o r t a n t  s in c e  o n ly  two dogs w ere a v a i l a b l e  f o r  th e  e x p e r im e n t. M oreover, 

i t  i s  p o s s ib le  t h a t  th e  g r e a t  d i f f e r e n c e  in  th e  w e ig h ts  o f  th e  two dogs 

u s e d  may have  had  some in f lu e n c e  on th e  a b s o r p t io n  r a t e s .

A f te r  e ach  fe e d in g  o f  th e  t a b l e t s ,  i t  was o b se rv ed  t h a t  a t  l e a s t  

an  h o u r  la p s e d  b e fo re  th e r e  was an  a p p r e c ia b le  r i s e  o f  th e  b lo o d  l e v e l  

o f  th e  s u l f a d i a z i n e .  On one o c c a s io n  th e r e  was a  d e la y  o f  th r e e  h o u rs  

b e fo re  a  s i g n i f i c a n t  am ount o f  s u l f a d ia z in e  a p p ea re d  in  th e  b lo o d  o f  

e i t h e r  dog . I t  i s  s u s p e c te d ,  a l th o u g h  im p o s s ib le  to  p ro v e , t h a t  th e  

a n im a ls  w ere in a d v e r t e n t ly  fe d  j u s t  p r i o r  to  th e  fe e d in g  o f  th e  t a b l e t s  

on t h a t  p a r t i c u l a r  d ay .

The d i f f e r e n c e  i n  th e  r e a c t io n s  o f  th e  two dogs was much more 

n o t i c e a b le  th a n  was th e  d i f f e r e n c e  i n  th e  a b s o r p t io n  r a t e s  o f  th e  two 

ty p e s  o f  t a b l e t s .  The sm all dog (dog  # 2 ) c o n s i s t e n t l y  showed a  h ig h e r  

b lo o d  l e v e l  w ith  th e  m ic ro  c r y s t a l l i n e  s u l f a d ia z in e  th a n  w ith  a n  e q u iv a 

l e n t  dose o f  th e  r e g u la r  d ru g . However, th e  l a r g e  dog (dog $ l )  showed 

no s i g n i f i c a n t  d i f f e r e n c e  in  th e  b lo o d  l e v e l  o b ta in e d  from  e i t h e r  ty p e  

t a b l e t .

The d i f f e r e n t  r e a c t io n s  r e c e iv e d  from  th e  two dogs make a d e f i n i t e  

c o n c lu s io n  im p o s s ib le  a s  t o  th e  speed  o f  a b s o r p t io n  o f  th e  m ic r o c r y s ta l 

l i n e  s u l f a d ia z in e  a s  com pared w ith  th e  speed  o f  a b s o r p t io n  o f  th e  reg u 

l a r  s u l f a d i a z in e ;  t h e r e f o r e ,  more e x p e r im e n ta t io n  seems in d i c a t e d .



CONCLUSIONS

1 . Com pressed t a b l e t s  o f  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  a r e  g l o s s i e r ,  

m ore e a s i l y  d iv id e d  a c c u r a t e ly ,  and f a s t e r  d i s i n t e g r a t i n g  th a n  a r e  com

p r e s s e d  t a b l e t s  made from  th e  r e g u la r ly  u se d  s u l f a d i a z in e ,

2 ,  T here  i s  enough e v id e n c e  to  show a p o s s i b i l i t y  t h a t  com pressed  

t a b l e t s  made from  m ic r o c r y s t a l l i n e  s u l f a d ia z in e  w i l l  p roduce  a h ig h e r  

b lo o d  l e v e l  o f  th e  d rug  i n  th e  b lo o d  o f  d o g s , b u t  more e x te n s iv e  e x p e r i 

m e n ta t io n  i s  n eeded  b e fo re  a  d e f i n i t e  c o n c lu s io n  can  be draw n.
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FIGURE I

DISINTEGRATION TIMES OF MICROCRYSTALLINE 
AND REGULAR SULFADIAZINE TABLETS

D i s in t e g r a t i o n  Tim es o f  T a b le ts  
Made From M ic r o c r y s ta l l in e  

S u l f a d ia z in e

Seconds

52

55 

55

56

59

59 

4o

40

45

45

45

45

46 

50 

52

56

57

60 

67

61

M edian -  4^

Mean -  46*1

D is in te g r a t io n  Times o f  T a b le ts  
Made From R eg u la r  

S u lf a d ia z in e

Seconds

47 

49 

49

50 

50 

50 

55

55

56

58

59

59

60 

60 

62 

64 

75

75

76 

90

M edian -  58 

Mean -» 57*5



PE
RC

EN
T 

TR
AN

SM
IS

SI
ON

1 7

F I G U R E  I I

STANDARD CURVE FOR DETERMINING B L O O D  L E V E L S  OF SU L F A D IA Z IN E

GREEN F I L T E R

1 1— . ■ *---------------------- 1______________ i_______________ I---------------------- 1-----------------------L---------------------
0 1  % 3 + 5 6 7

M I L L I G R A M S  O F  SULFADIAZINE P E R  100  CUBIC C E N T I M E T E R S  B L O O D



HOURS

MILLIGRAMS OF SULFADIAZINE PEA 100 CUBIC C E N T IM E T E R S  BLOOD

VJ>
r*
oo

n i
r i
T"-
(a

o

Cn
<Zr ~
2

>

n

o
o
<r>

o
c:
2D
r n

OD



H
O

U
R

S

MILUGRA/1S O F  S U L F A D I A Z I N E  P E R  m  C U B I C  C E N T ! P I E T E R S  B L O O O



H
O

U
RS

M I L L I G R A M S  o r  S U L F A D I A Z I N E  PER loo  CUBIC C E N T I M E T E R S  B L O O D
<r>

f*

r>

r~

s

oo

A
V

E
R

A
G

E
 

BLOOD 
LE

V
E

LS
 

OF 
ALL 

T
E

S
T

S


