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A Y J T I ~ A C T  

t+ rzverse  phase :,i rJh-pertortlance 1 i quid cliroiiatojrdpiiy I,lettiud 

f o r  ttie quant i  t a t i o n  of sul f a c e t m i d e ,  sul f a a i d r i n e ,  w1 fainerdzine,  

dnd sul farnetharine in  var ious  conbindtioris has x f ? n  developed. The 

ine t t isd i s  sitnpl e ,  accurd te ,  preci  s e  and reproduci t)l e .  The percent  

r e l a t i v e  s tandard  dev ia t ions  based on 6 i n j e c t i o n s  dere 2 .1 ,  U.6, 

l . Y ,  and 1 .6  f o r  sulfacetdnl ide,  s u l f a d i a z i n e ,  su l fa laerar i r iey  and 

sul fametharine,  r e spec t ive ly .  The r a t i o  of peak t ie ights  (drug/  

i n t e r n a l  s t anda rd )  he re  c l o s e l y  r e l a t e d  ( r  value ~1.99 o r  b e t t e r )  t o  

concen t r a t ions  l , t  - 2 9 b  of the  s tandard  so lu t ion  c o n c e n t r a t i o n s ) .  

The r e s u l t s  o f  s y n t h e t i c  mixtures  shoded q u a n t i t a t i v e  recovery and 

rilethod vJas success fu l ly  appl i ea t o  coiiliilerci dl dosdye forins ( t ab1  e ts 

and suspension)  I 

requi red  a very simple procedure.  

Ex t r ac t ion  of s u l f a  drugs from the  dosage fsrms 
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2512 PARASRAMPURIA AND DAS GUPTA 

BACKGROUND 

Many s u l f a  drugs a r e  used ex tens ive ly  i n  medicine.  Besides 

s i n g l e  ingredient tablets/suspension/creams , the sul f a s  a r e  ava i l  - 
a b l e  i n  var ious  combinations.  

na t ion  f o r  o ra l  use con ta ins  equal q u a n t i t i e s  of sul f a d i a z i n e ,  

sulfamerazine,  and sulfamethazine.  T h i s  combination i s  a v a i l a b l e  

commercially a s  t a b l e t s  o r  suspension. The o t h e r  less common 

combination f o r  ora l  use is of su l face tamide ,  su l f ad iaz ine ,  and 

sul famerazine.  

The most commonly a v a i l a b l e  comDi- 

T h e  most commonly used methods f o r  the quant i  t a t i o n  of sul f a s  

were reviewed by Fatmi -- e t  a l l .  

dPLC method f o r  the quant i  t a t i o n  of sul facetarnide,  sul  fabenzainide 

and s u l f a t h i a z o l e  i n  combination i n  a crealn. The JSP-NF2 methods 

f o r  the q u a n t i t a t i o n  of s u l f a  drugs iire based on e i ther  sodium 

n i t r i t e  t i t r a t i o n  o r  T L C / U V  spectroscopy w h i c h  a r e  not  s p e c i f i c .  

The combi na t ion  o f  sul f ad i  az i  ne, sul famerazi ne and sul famethaLi ne 

i s  no t  o f f i c i a l .  

na t ion  using a cation-exchange column has been reported3.  

These au tho r s  a l s o  proposed a 

The q u a n t i t a t i o n  of s u l f a  drugs i n  t h i s  combi- 

The purpose o f  these i n v e s t i g a t i o n s  was t o  develop a reverse 

phase high-performance l i q u i d  chromatography method f o r  the quan- 

t i t a t i o n  of sulfacetamide ( I ) ,  s u l f a d i a z i n e  ( 1 1 1 ,  sulfamerazine 

( I I I ) , and sul famethazi ne ( I V )  i n var ious  combi na t i  ons . 
MATERIALS AND METHODS 

Chemicals and Reagents: A l l  the chemicals  and r eagen t s  

e i ther  USP/NF o r  ACS grade and used without  f u r t h e r  p u r  

T h e  t a b l e t s  and suspension were froin commercial l o t s 4 ,  

were 

f i c a t  on. 
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 2513 

Apparatus:  A h i  gh-performance 1 i qui d chrornatogrdph5 equipped 

w i t h  a mu1 t i p l e  wavelength d e t e c t o r 6  and a r e c o r d e r  7 was used. 

Column: 

Chromatographic - Cond i t ions :  The mobile  phase c o n t a i n e d  1bX v / v )  

o f  methanol and 0.02 M Kti2P04 i n  water .  

rnl/rnin and the t empera tu re  was ambient.  T h e  s e n s i t i v i t y  was 0.1 

(0.04 f o r  s u l f a m e t h a z i n e  when q u a n t i f y i n g  i n  conb ind t ion  w i t h  

s u l f a d i a z i n e  and s u l f a m e r a z i n e )  a t  257 rim. The c h a r t  speed was 

30.5 cm/hr. 

P r e p a r a t i o n  o f  -- Stock S o l u t i o n s :  

powder was d i s s o l v e d  i n  2 ml of a ~1 h da0i-I s o l u t i o n  and b rough t  t o  

volume (100.0 ml) d t h  wa te r .  A 4.0 ml p o r t i o n  of  each s t o c k  so lu -  

t i o n  was mixed M i t h  equal volume of %0.1 rd kd2PO4 s o l u t i o n  and 

brought  t o  volume (100.0 m l )  w i t h  w a t e r .  The s t a n d a r d  mixtures of 

s u l f a  d rugs  were p repa red  s i m i l a r l y  a s  needed. E$efore b r i n g i n g  t o  

volume, the s tock  s o l u t i o n  of  the i n t e r n a l  was added. The  q u a n t i -  

t i e s  of  s u l f a c e t a m i d e  and s u l f a r w t h a z i n e  added dere 2.0 and 8.0 rill, 

r e s p e c t i v e l y  versus 4.0 ml of  each s u l f a  drug t o  be a s sayed .  

m i x t u r e s  of su'l f a  d rugs  c o n t a i n i n g  o t h e r  c o n c e n t r d t i o n s  were 

p repa red  a s  needed by d i l u t i n y  d i f f e r e n t ;  volumes of the  s tock  

sol  u t i o n s .  

P r e p a r a t i o n  of  - Assay S o l u t i o n s :  

of each s u l f a ) :  Ten t a b l e t s  were ground t o  a f ine  powder. A por- 

t i o n  of  the powder representing 40.0 ing of  a l l  the 3 s u l f a s  com- 

b ined  were weighed a c c u r a t e l y  and d i s s o l v e d  i n  1 rnl of ~1 14 1Jai)I-i 

s o l u t i o n .  The mix tu re  was b rough t  t o  vcilurne (50 .0  m l )  w i t h  wa te r  

A non-polar  column8 (30  cm x 3.,9 mm i . d . 1  was used. 

T h e  f low r a t e  Mas 2 LI 

A 80.0 mg quantii ty of each s u l f d  

The 

For t a b l e t s  (166.7 mg per t a b l e t  
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2514 PARASRAMPURIA AND DAS GUPTA 

and filtered’. 

collected for  fur ther  di lut ion.  A 6.0 ml portion of the f i l t r a t e  

was mixed d i t h  1.0 ml p o r t i o n  of the stock solution of sulfaceta-  

mide ( in te rna l  standard) and 7 m l  of  $0.1 1-1 k H 2 P 0 4  solution and 

b r o u g h t  t o  volume (50.0 ml) w i t h  water. All the synthetic mixtures 

riere a lso t reatea same way except tha t  t o  assdy mixtures containing 

sul facetarnide, sul falnethazine was used ds the internal standard 

(4 .0  m l  of the  stock solution) and tile quantity o f  ~ 0 . 1  I~I KH2PU4 

solution was increased t o  10 inl. 

F i r s t  10 ml of f i l t r a t e  was rejected and then some 

For suspensions (166.7 mg/5 nl of each s u l f a ) :  A 1U m l  por -  

t ion of the suspension was mixed N i t h  10 ml of ~1 N NaOii solution 

a n d  b r o u g h t  t o  volume (500.0 ml) v J i t h  water. A 20.U nl portion of 

t h i s  mixture Nas b r o u g h t  t o  50.0 m l  with water. H 6.0 ml portion 

of t h i s  solution was mixed with 1 .b  ml of the stock solution of 

sulfacetamide, 7 ml of Q O . l  14 Kh2P04 solution and b r o u g h t  t o  volume 

150.0 ml) with water. 

Assay Procedure: k 20 111 of the assay solution was injected in to  

the chromatograph usi ng  the descri bed conditions. 

an identical  volume of the standard di lut ion was injected a f t e r  

the assay solution eluted.  

Calculations: Since preliminary invest igat ions indicated t h a t  the 

r a t i o  of peak hei y h t s  ( sul fa / i  nternal standard) were di rec t ly  

re la ted t o  the concentrations (ranye tes ted ,  - + 20% of  the concen- 

For conipari s o n ,  

t r a t i o n s  i n  the standard 

using the equation: 

( P h ) ,  

( P H ) S  
- 

sol uti  on), the resul t s  were cal cul ated 

x 100 = Percent o f  the label claim 
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H I G H  - PERFORMANCE L I Q U I D  CHROMATOGRAPHY 2515 
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2516 PARASRAMPURIA A N D  DAS GUPTA 

Sulfacctamidc 
H 

N H 2 a  SO, NCOCH, I 

Sulf adiarine 

Sulf amerarine 

‘CH , 

Sultapyridinc 

F I G U R E  1 

S t r u c t u r e s  of s u l f a s  s tud ied .  

where ( P h ) ,  i s  the r a t i o  of the peak h e i g h t s  of assay so lu t ion  and 

( P h ) ,  t h a t  of t h e  s tandard  so lu t ion .  

RESULTS AND OISCUSSION 

The results ind ica t ed  (Table  1 and F i g u r e  2 )  t n a t  the developed 

HPLC method can be used t o  quan t i fy  sul facetamide,  sul f a d i a z i n e ,  

sul famerazi ne, and sul famethazi ne ei ther a s  a si ngl  e i ngredi ent  or  

i n  var ious  combinations.  The method i s  accu ra t e  (Table  1) and pre- 
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 2 5 1 7  
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FIGURE 2 

Sample chromatograms. Peaks 1-4 are from sul facetamide, sul fadia- 
zine,  sul famerazine, and sul famethazine, respectively.  Chrornato- 
gram A i s  from a standard solution and B from the suspension. For 
chromatographic conditions, see text .  

c i s e  with a percent re la t ive  standard deviations based on 6 read- 

ings of 2.1,  0.6,  l . 9 ,  1 .6 ,  fo r  sulfacetaimide, sulfadiazine,  sulfa- 

rnerazine and sul faniethazi ne, respectively. In  the most commonly 

used combination (equal quant i t ies  of sul fadiazi ne, sul famerazi ne 

and sulfamethazine) , the separation of thie internal standard 

(sulfacetarnide) was complete (Figure 2 ) .  When sulfapyridine was 

used as the internal standard, the separation from sul famerazine 

(Figure 31 was n o t  complete. Therefore, sul facetairni de was prefer- 
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2518 PARASRAMPURIA AND DAS GUPTA 
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FIGUiiE 3 

sample chromatograms. PeaKs 1-4 a r e  from sul f a d i a z i n e ,  sul f apyr i -  
d ine ,  sulfarnerazine,  and su l fametha t ine ,  r e spec t ive ly .  Chrornato- 
gram A i s  from a s tandard  so lu t ion  and I3 from t a b l e t s .  For chro- 
matographic cond i t ions ,  see text. 

red a s  the i n t e r n a l  s tandard  f o r  combination of 11, 111, and IV 

s u l f a  d r u g s .  For the combination of  I ,  I 1  and I11 s u l f a  drugs,  

sulfarnethazine was used a s  t h e  i n t e r n a l  s tandard .  Tne r e s u l t  o f  

s y n t h e t i c  mixtures  were q u a n t i t a t i v e  and showed complete recovery 

(Table  1 ) .  The r a t i o  of the peak heights ( d r u g /  i n t e r n a l  s t anda rd )  

were d i r e c t l y  r e l a t e d  t o  the concent ra t ions .  Within a range of 20% 

of the s tandard  s o l u t i o n ,  the c o r r e l a t i o n  c o e f f i c i e n t  ( r  va lue)  was 

0.99 o r  bet ter .  
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HIGH-PERFORMANCE . L I Q U I D  CHROMATOGRAPHY 2519 

The method developed was s u c c e s s f u l l y  t r i e d  t o  q u a n t i f y  I 1  , 

111, and I V  s u l f a  drugs i n  commercial dosage forrnls ( t a b l e t s  and 

suspension).  The r e s u l t s  were e x c e l l e n t  ( T a b l e  1 ) .  I n  t h e  case 

o f  suspension, t h e  r e s u l t s  were s l i g h t l y  d i f f e r e n t  each t i m e  due 

t o  d i f f i c u l t y  i n  t a k i n g  a good u n i f o r m  sample. There was no 

i n t e r f e r e n c e  from t h e  p r e s e r v a t i v e s  (0.05% each o f  methyl  paraben 

and propy1paraben:l as determined by i n j e l c t i n g  t h e  pure samples o f  

these compounds. The o t h e r  e x c i p i e n t s  vfjere n o t  d i s c l o s e d  on t h e  

l a b e l s .  The developed procedure f o r  t h e  p r e p a r a t i o n  o f  t h e  assay 

samples f rom t a b l e t s  and supension i s  ve ry  s imple.  
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