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DSC s c r e e n i n g  €or  d r u g - d r u g  i n t e r a c t i o n s  o f  a 

polypha~-r : !aceut  i c a l  c a p s u l e  d o s a g e  form c o n t a i n i n g  

s a 1 icy 1. . i i l i  i t ie , a s co r bi c ac i d , py r i 3 am i n e ma l ea t e and 

phenylc1phri : ie  h y d r o c h l o r i d e  w a s  p e r f o r m e d .  T h e  

r e s u l t s  show t h e  f o l l o w i n g :  

1 .  Pscorb ic  ac id  i s  i n c o m p a t i b l e  w i t h  s a l . i c y l a m i d c ,  

p y r i l . a m i n c  m a l e a t e  and p h e n y l e p h r i n e  h y d r o c h l o =  

ride. 

3 4 5  
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BOTHA, LOTTER, AND DU PREEZ 34 6 

2 .  

3 .  

4. 

S a l i c y l a m i d e  i s  i n c o m p a t i b l e  w i t h  ascorbic a c i d ,  

p y r i l a m i n e  malea te  a n d  p h e n y l e p h r i n e  h y d r o c h l o =  

r ide .  

P y r i l a m i n e  maleate i s  i n c o m p a t i b l e  w i t h  a s c o r b i c  

a c i d ,  s a l i c y l a m i d e  and  p h e n y l e p h r i n e  h y d r o c h l o =  

r ide.  

P h e n y l e p h r i n e  h y d r o c h l o r i d e  i s  i n c o m p a t i b l e  w i t h  

s a l i c y l a m i d e ,  p y r i l a m i n e  maleate  a n d  ascorbic  

a c i d .  

INTRODUCTION - - ~  

D u r i n g  t h e  f o r m u l a t i o n  o f  new p r o d u c t s  o r  t h e  

r e f o r m u l a t i o n  of e x i s t i n g  p r o d u c t s ,  it i s  a d v a n t a g e o u s  

t o  h a v e  r e a d i l y  a v a i l a b l e  knowledge  o f  a n y  d r u g - d r u g  

o r  d r u g - e x c i p i e n t  i n t e r a c t i o n s  w h i c h  m i g h t  a f f e c t  t h e  

s t a b i l i t y  o f  t h e  f i n a l  d o s a g e  f o r m .  

I n  o u r  f i r s t  c o m m u n i c a t i o n  t h e  DSC s c r e e n i n g  and  

f i n d i n g s  o f  a c o m b i n a t i o n  p r o d u c t  c o n t a i n i n g  

a c e t a m i n o p h e n ,  d i p h e n h y d r a m i n e  h y d r o c h l o r i d e ,  p h e n y l =  

e p h r i n e  h y d r o c h l o r i d e ,  ascorbic  a c i d  a n d  magnesium 

( 1  1 s t e a r a t e  were d i s c u s s e d  . 
I n  t h i s  s e c o n d  c o m m u n i c a t i o n  w e  a r e  r e p o r t i n g  o u r  

f i n d i n g s  o n  a p o p u l a r  c o m b i n a t i o n  p r o d u c t  c o n t a i n i n g  

a n  a n a l g e s i c  ( s a l i c y l a m i d e ) ,  a n  a n t i h i s t a m i n e  ( p y r i l =  

m i n e  m a l e a t e ) ,  a d e c o n g e s t a n t  ( p h e n y l e p h r i n e  h y d r o =  
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DSC SCREENING FOR DRUG-DRUG INTERACTIONS. I1 34 7 

c h l o r i d e )  a n d  ascorbic ac id  as a c t i v e  i n g r e d i e n t s .  

S i n c e  t h e  c a p s u l e  c o n t e n t s  t u r n e d  brown o n  s t o r a g e  , 
a n  i n s t a b i l i t y  was s u s p e c t e d .  

T h e  s t a b i l i z a t i o n  of p y r i l a m i n e  m a l e a t e  i n  combina= 

t i o n  w i t h  a s p i r i n  and  ascorbic ac id  for cold r e l i e f  

was d i s c u s s e d ( 2 ) .  

n o t  s t a t e d  b u t  p r e s u m a b l y  t h e  r e a c t i o n  t o o k  p l a c e  w i t h  

b o t h  a s p i r i n  and  ascorbic  a c i d .  The  i n t e r a c t i o n  of 

s a l i c y l a m i d e  w i t h  p y r i l a m i n e  m a l e a t e  i s  t h u s  p o s s i b l e .  

The n a t u r e  of t h e  i n t e r a c t i o n  was 

T r o u p  a n d  M i t c h n e r  ( 3 )  c h a r a c t e r i z e d  t h e  a c e t y l a t i o n  

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

a c e t y l a t i o n  m i g h t  a l s o  o c c u r  w i t h  s a l i c y l a m i d e .  

T h e  u s e  of DSC i n  d r u g - d r u g  a n d  d r u g - e x c i p i e n t  

( 1  1 i n t e r a c t i o n s  was reviewed i n  o u r  f i r s t  communica t ion  

However ,  t h e  i n t e r p r e t a t i o n  of t h e  t h e r m a l  d a t a  i s  n o t  

a l w a y s  s t r a i g h t f o r w a r d ,  i .e .  when two s u b s t a n c e s  a r e  

m i x e d ,  t h e  p u r i t y  of e a c h  i s  r e d u c e d  and  g e n e r a l l y  

s l i g h t l y  lower m e l t i n g  p o i n t s  r e s u l t .  I f  t h e  s o l i d -  

s o l i d  i n t e r a c t i o n  i s  e x t r e m e l y  weak o r  n o n - e x i s t e n t ,  

t h e  r e d u c t i o n  of t h e  m e l t i n g  po in t  i s  u s u a l l y  i n c o n =  

s e q u e n t i a l .  On t h e  o t h e r  h a n d ,  a l a r g e  s h i f t  i n  

m e l t i n g  p o i n t  s i g n i f i e s  t h a t  a s t r o n g  s o l i d - s o l i d  i n t e r =  

a c t i o n  h a s  o c c u r r e d .  N o n e t h e l e s s ,  DSC s c r e e n i n g  f o r  

c o m p a t i b i l i t y  does p r o v i d e  a d d i t i o n a l  knowledge  

c o n c e r n i n g  poss ib le  i n t e r a c t i o n s .  
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348 BOTHA, LOTTER,  AND DU P R E E Z  

MATERIALS AND METHODS __-_--- 

S a l i c y l a m i d e ,  ascorbic a c i d ,  p y r i l a m i n e  maleate  

a n d  p h e n y l e p h r i n e  h y d r o c h l o r i d e  were p h a r m a c o p o e i a 1  

g r a d e .  

Each of  t h e  a b o v e  m e n t i o n e d  d r u g s  were s u b j e c t e d  

t o  DSC. The i n s t r u m e n t a t i o n  was a Du P o n t  910 DSC 

s y s t e m  e q u i p p e d  w i t h  a Du P o n t  S e r i e s  9 9  T h e r m a l  

A n a l y z e r  p rogrammer .  A H e w l e t t - P a c k a r d  X-Y recorder 

was u s e d .  

Thermograms were o b t a i n e d  by h e a t i n g  a t  a c o n s t a n t  

r a t e  of S ° C  p e r  m i n u t e  a n d  recorded a t  a c o n s t a n t  c h a r t  

s p e e d  of 5 c m  p e r  m i n u t e .  S a m p l e s  ( 3  - 8 mg) were 

m e a s u r e d  i n  a luminum p a n s  and  h e r m e t i c a l l y  s e a l e d .  

The  r e r e r e n c e  was a s e a l e d  aluminum p a n .  T h e  i n d i v i =  

d u a l  s u b s t a n c e s  a n d  1 : l  m i x t u r e s  o f  e a c h  d r u g  w i t h  one 

of t h e  o t h e r s ,  prepared w i t h  mortar  a n d  p e s t l e ,  were 

h e a t e d  o v e r  a t e m p e r a t u r e  r a n g e  of 30 t o  250OC.  A t  

l e a s t  two  r e p l i c a t e s  were made f o r  e a c h  DSC t he r rnogram.  

RESULTS AND DISCUSSION 

The DSC therrnogram of a s c o r b i c  a c i d  ( t r ace  1 of 

F i g u r e  1 )  shows t h e  m e l t i n g  e n d o t h e r m i c  p e a k  a t  1 9 0  

t o  193OC, w i t h  d e c o m p o s i t i o n  s t a r t i n g  a t  a t e m p e r a t u r e  

of 217OC.  The  s h a r p  e n d o t h e r m i c  m e l t i n g  p e a k  of 
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DSC SCREENING FOR DRUG-DRUG INTERACTIONS. I1 349  
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FIGUKE 1 

DSC t h e r m o g r a m s  of a s c o r b i c  ac id  ( 1  ) , s a l i c y l a m i d e  ( 2 )  
and  1 :1  p h y s i - c a l  m i x t u r e  of a s c o r b i c  a c i d  and 
s a l i c y l a m i d e  ( 3 )  . 

s a l i c y l a m i d e  a t  1 4 0 ° C  c a n  b e  s e e n  i n  t r a c e  2 of F i g u r e  

1 ,  w i t h  no d e c o m p o s i t i o n  u p  t o  250OC.  The  p h y s i c a l  

1 : l  m i x t u r e  of a s c o r b i c  a c i d  and  s a l i c y l a m i d e  ( t r a c e  

3 of F i g u r e  1 )  shows  a s i n g l e  e n d o t h e r m i c  p e a k  w i t h  a n  

o n s e t  of 135OC, f o l l o w e d  by t w o  s m a l l  e n d o t h e r m i c  peaks 

( o n s e t s  of 1 6 5  a n d  1 7 7 O C ) .  T h u s ,  t h e  c o m b i n a t i o n  of 

a s c o r b i c  a c i d  and  s a l i c y l a m i d e  s h o u l d  be a v o i d e d .  

T r a c e  2 of F i g u r e  2 i s  t h e  the rmogram of p y r i l =  

m i n e  m a l e a t e  s h o w i n g  t h e  m e l t i n g  e n d o t h e r m i c  p e a k  a t  
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350 BOTHA, LOTTER, AND DU PREEZ 

0 a c iI w 
20 40 60 80 100 120 140 160 180 200 220 240 

TEMPERATURE,OC (CHROME L-ALLUMEL)  

FIGURE 2 

DSC thermograms o f  a s c o r b i c  a c i d ( l ) ,  p y r i l a m i n e  
m a l e a t e ( 2 )  and 1 : l  p h y s i c a l  m i x t u r e  of a s c o r b i c  a c i d  
and p y r i l a m i n e  m a l e a t e ( 3 ) .  

9 9 . 5  t o  102OC. The p h y s i c a l  m i x t u r e  o f  a s c o r b i c  a c i d -  

p y r i l a m i n e  maleate ( t r a c e  3 o f  F i g u r e  2 )  shows a broad  

endo the rm,  r a n g i n g  from 7 7 . 5  t o  9 1 ° C ,  f o l l o w e d  by an 

exother-m w i t h  an  onse t  of 136OC. S i n c e  n e i t h e r  a s c o r =  

b i c  ac id ,  n o r  p y r i l a m i n e  m a l e a t e  shows a d e g r a d a t i o n  

exo the rm a t  t e m p e r a t u r e s  below 2 O O 0 C ,  i t  can  b e  con=  

c l u d e d  t h a t  t h e  a c i d i c  a s c o r b i c  a c i d  i s  i n c o m p a t i b l e  

w i t h  b a s i c  p y r i l a m i n e  maleate .  

T h e  p h y s i c a l  m i x t u r e  of p y r i l a m i n e  m a l e a t e -  

s a l i c y l a m i d e  ( t r ace  3 of F i g u r e  3 )  shows a s i n g l e  
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DSC SCREENING FOR DRUG-DRUG INTERACTIONS. I1 351 

1 

40 60 80 100 120 140 160 180 200 220 240 
TEMPERATURE,'C (CHROMEL-ALLUMEL) 

F I G U R E  3 

DSC thermograms of s a l i c y l a m i d e ( l ) ,  p y r i l a m i n e  
ma lea t e (2 )  and 1 : l  p h y s i c a l  m i x t u r e  of s a l i c y l a m i d e  
and p y r i l a m i n e  m a l c  a t e ( 3 ) .  

b road  endotherm ( 6 2  t o  7 I 0 C ) ,  which  d o e s  n o t  c o r r e s p o n d  

i n  p o s i t i o n  t o  e i t h e r  p u r e  s a l i c y l a m i d e  ( t race  1 of 

F i g u r e  3 ;  o n s e t  14OOC) or p u r e  p y r i l a m i n e  maleate 

( t r a c e  2 of F i g u r e  3 ;  o n s e t  9 9 . 5 O C )  l e a d i n g  o n e  t o  

c o n c l u d e  t h a t  t h e r e  m i g h t  be  a p o s s i b i l i t y  of an  

i n t e r a c t i o n  be tween p y r i l a m i n e  m a l e a t e  and  s a l i c y l a m i d e  

The DSC thermogram of p h e n y l e p h r i n e  HC1 shows a 

s h a r p  endo the rmic  m e l t i n g  peak  from 1 4 1 . 5  t o  1 4 4 O C  

( t r ace  1 of F i g u r e  4 ) .  The 1 :1 p h y s i c a l  m i x t u r e  of 
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352 BOTHA, LOTTER AND DU PREEZ 

40 60 80 100 120 140 160 180 200 220 240 
TEMPERATURE,'C (CHROMEL-ALLUMEL) 

FIGURE 4 

nSC t h e r m o g r a m s  of p h e n y l e p h r i n e  H C 1 ( 1 ) ,  s a l i c y l a m i d e  
( 2 )  a n d  1 : l  p h y s i c a l  m i x t u r e  of p h e n y l e p h r i n e  H C 1  a n d  
s a l i c y l a m i d e  ( 3 )  . 

p h e n y l e p h r i n e  H C 1 - s a l i c y l a m i d e  shows a b r o a d  e n d o t h e r m  

w i t h  a n  o n s e t  of 114OC ( t r a c e  3 of F i g u r e  4 1 ,  w h i c h  

c o u l d  b e  r e l a t e d  t o  t h e  a c e t y l a t i o n  o f  the s e c o n d a r y  

m i n e  f u n c t i o n  . ( 3 )  

T h e  c o m b i n a t i o n  of p h e n y l e p h r i n e  H C 1  a n d  p y r i l a m i n e  

malcate i n  a 1 : l  r a t i o  h a s  a DSC t h e r m o g r a m  w i t h  peak  

o n s e t s  of 72'C a n d  124'C, ( t r a c e  3 of F i g u r e  5 )  w h i c h  

d o  n o t  c o r r e s p o n d  t o  t h e  m e l t i n g  e n d o t h e r m s  of p u r e  

p h e n y l e p h r i n e  H C 1  ( t r ace  1 of F i g u r e  5 ;  141.5OC) o r  

p u r e  p y r i l a m i n e  maleate ( t r a c e  2 of F i g u r e  5 ,  9 9 . 5 O C ) .  
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DSC SCREENING FOR DRUG-DRUG INTERACTIONS. I1 353 

al c 
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W 

40 60 80 100 120 140 160 180 200 220 240 
TEMPERATURE.'C (CHROMEL-ALLUMEL) 

F I G U R E  5 

DSC t h e r m o g r a m s  of p h e n y l e p h r i n e  H C 1 ( 1 ) ,  p y r i l a m i n e  
malea te  ( 2 )  and  1 :1 p h y s i c a l  m i x t u r e  of p h e n y l e p h r i n e  
€321 a n d  p y r i l a m i n e  maleate  ( 3 ) .  

The  c o m b i n a t i o n  of p h e n y l e p h r i n e  H C 1  a n d  p y r i l a m i n e  

maleate i n  a dosage form c o u l d  l e a d  t o  a n  i n s t a b i l i t y .  

N o  a t t e m p t  was made d u r i n g  t h i s  s t u d y  t o  d e t e r m i n e  

t h e  n a t u r e  of t h e  i n t e r a c t i o n s ,  name ly  s h o u l d  it be 

d u e  t o  c h e m i c a l  o r  p h y s i c a l  i n t e r a c t i o n s  o r  d u e  t o  

e u t e c t i c  o r  c o m p l e x  f o r m a t i o n .  

I t  i s  a l s o  accepted t h a t  i n  a number o f  cases 

w h e r e  1 : l  m i x t u r e s  were made t h i s  i s  a h i g h e r  r a t i o  

t h a n  wou ld  ever be u s e d  i n  p r a c t i s e .  However, t o  o u r  
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mind this does not minimize the value of the results. 

Our conclusion is that for the specific combination 

dosage form in question none of the active components 

seems to be compatible with one another and the combi= 

nation of salicylamide, ascorbic acid, pyrilamine 

maleate and phenylephrine hydrochloride should be 

avoided in one dosage form. 

The results could of course be used for the indivi= 

dual drugs and can be summarized as follows: 

1. 

2 .  

3 .  

4 .  

1 .  

2 .  

3 .  

Ascorbic acid is incompatible with salicylamide, 

pyrilamine maleate, as well as with phenylephrine 

hydrochloride ( 1  1 . 
Salicylamide is incompatible with ascorbic acid, 

pyrilamine maleate and phenylephrine hydrochloride. 

Pyrilanine maleate is incompatible with ascorbic 

acid, salicylamide and phenylephrine hydrochloride. 

Phenylephrine hydrochloride is incompatible with 

salicylamide, pyrilamine maleate and ascorbic 

acid . ( 1  1 
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