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ABSTKACT 

A high-perfOriTidnCt? 1 i q u i  d chroinatogrdphy method has been 

deve loped f o r  t h e  q d a n t i  t a t i o r i  o f  acetani ir iophen, c h l o r p n e n i  ramine 

and pseudoephedr ine  i n  c o m i n a t i o n  i n  capsu les  and t a b l e t s  u s i n g  a 

non -po la r  ( i i / C l t l )  column and 3 d i f f e r e n t  m o b i l e  phases. 

s i m p l e  p r e l i m i n a r y  e x t r a c t i o n  p rocedure  i s  r e q u i r e d  b e f o r e  i n j e c t -  

i n g  o n t o  t h e  chromatograph. 

w i t h  p e r c e n t  r e l d t i v e  s t a n d a r d  d e v i a t i o n s  based on 6 i n j e c t i o n s  o f  

0.9, 1.9 arid 1.1 f o r  acetaminophen, ch lo rpnen i ra i r l i ne  dnd pseudo- 

ephedr ine ,  r e s p e c t i v z l y .  Phenyl  t o loxa i i i i ne  c i t r a t e  wh ich  i s  o f t e n  

m i  xed wi th acetami nophen has a1 so been q u a n t i  f i e d  u s i  rig t h e  

deve loped method. The p e r c e n t  r e l a t i v e  s t d n d a r d  d e v i a t i o n  based  

oil 0 i n j e c t i o n s  o t  p l ieny l  t o loxa i i i i ne  i l a s  beei i  de te rm ined  t o  be i . ' J .  

A v e r y  

The inethod i s  a c c u r d t e  ana p r e c i s e  
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114 DAS GUPTA AND JACOB 

UACI(bi(Ol)NL) 

There are  a number o f  pharinaceuticdl dosage turi,is d v d i l d u l e  f o r  

t h e  temporary r e l i e f  o f  s inus headache and nasa l  conyestion. 

combination which i s very popul a r  cor i ta i  ns acetatfii nophen ( a n  anal ge- 

s i c ) ,  ch lorpheni ramine inaleate (at1 d n t i h i  stdininel dnd pseudoephedrine 

line 

hydrocnl  o r i  de ( a  

c o n t a i n  ( p e r  t a b  

c h l  orpheni ram1 ne 

Phenyl to1 oxami ne 

(325  nig) i n  s o l i  

decongestant),  

c t / c a p s u l e )  325-5UU mg o f  acetaminophen, 2 n:g ot  

maleate and 30 m y  o t  pseudoephedrine h y a r o c h l u r i & .  

c i t r a t e  (30  m y )  i s  o f t e n  iii ixea v i i tn  dcetdrrriIiopnen 

The most pvpul a r  dosagc tonits 

dosage forms by d nuinber o t  inirr,ufdcturers. 

number of  e x c i p i e n t s ,  co lo rs ,  l u b r i c a n t s ,  d i s i n t e y r a t i r i y  dge i i t s ,  

b inders  and f i l l e r s  a r e  u s u a l l y  added t o  dusaye f9riIis vihicn cdrI 

i n t e r f e r e  w i t h  the q u a n t i t a t i v e  i i r id lys is  o t  the a c t i v e  i i;r*edjeiiL!, . 

The problerii d t  a n d l y s i s  i s  t u r t t w r  cuiiipl i c j t e d  r .1 tii. i , r ~ . : ~ t ~ n c , ~ ~  

o f  a n i g h  concent ro t ion  o f  xetdi i l i i idpt len ( d i i  excel IcrlC r3i~sorbCitiL I : ~  

t h e  u s e t u l  U V  range) versus very sriidl 1 q u a n t i t i e s  u t  c:ilbr-,Jheni t-wiw 

i l laleate and pseudoephedri ne hydroch lo r ide .  ,40reovcr, ~ S L  4 m c l J k d r ' l  I l t  

i s  a poor absorbarit as coinpdred L r i  t i1 dcetai1iinophr.n. Tnc ! i igh p c r t b r -  

mance l i q u i d  chroliiatography (HPLC) method f u r  t h e  quat i t i  t d t i o i i  ot 

acetaminophen and ch lorpheni  rainine i i idledte w2re revie,ted by L u p t i l  drid 

Heble l .  

ch lorpheni ramine maleate* has been r e p o r t e d  r e c e n t l y .  

t i o n  o f  p ~ e u d o e p h e d r i n e ~  by ion-pa i red  tipLC has a l s o  been repor ted.  

It i s  w e l l  known t h a t  i o n - p a i r e d  chromatography shortens the  l i f e  o f  

t h e  column and i s  p r e f e r e d  only as the  l a s t  a l t e r n a t i v e .  

r e p o r t e d  methods i s  a p p l i c a b l e  t o  i n g r e d i e n t s  when present  i n  the 

above combination, 

A p a i r e d  i o n  chroindtograpliy niettioa f o r  the quant i  t a t i o n  ut 

The quant i  t a -  

hone o f  trie 
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 115 

T h i s  paper  r e p o r t s  t h e  q u a n t i  t a t i o n  o f  acetaminophen ( I ) ,  c h l d r -  

phen i  rami ne ma lea te  ( I I ) ,  and pseudophedr i  ne h y d r o c h l  o r i  de ( I I I ) i 11 

c o m b i n a t i o n  u s i  rig r e v e r s e d  phase HPLC w i t h o u t  i o n - p a i  r i n g .  

deve loped method can a l s o  be used t o r  t n c  q u a n t i t a t i o n  o t  pheny l  tc;- 

l oxamine  i n  co rnb ina t i on  w i t h  acetdrninoptien. 

1 he 

lli\'l'E.i?IRLS A140 i4ETtiL)US 

M a t e r i a l s :  

and used w i t h o u t  f u r t h e r  p u r i f i c d t i o n .  

Appara tus  and Column: 

( Y a t e r s  ALC 202)  a t t a c h e d  t o  a m u l t i p ' l e  wave leng th  d e t e c t o r  

( S c h o e f f e l ' s  770) and a r e c o r d e r  ( u l ! i n i s c r i b e  5312-12) uas used. T,,Q 

mic ro /C18 coluiiin: (Wate rs ,  30 cm x 3.9 imvi i . d .  w i t h  10 i i i i c ron  s i z e  

p a r t i c l e s  and 15  ~m x 3.9 6iin i . d .  v i i t h  5 m i c r o n  s i z e  p d r t i c l e s )  we!-t :  

purchased dnd used as r e c e i v e d .  

N o b i l e  Phases: F o r  acetaminophen, ! ; .510 methanol  ( V/ \ I ,  l., g l a c i a l  

a c e t i c  a c i d  ( L /  1) and 0.02 1 x 1  airiinoniuii d c e t a t e  i n  w a t e r .  The pH wdi; 

3.8 ( +  - 0.05).  F o r  c h l o r p h e n i r a m i n e  ina lea te  and pheny l  to loxdrn ine  

c i t r a t e ,  42". n iethdnol  i \ / \ , I ,  l b  g l ' i c i d l  a c e t i c  a c i d  ( L/ \i) arid 1;; 

( \ /  1) of s o l u t i o n  of  ainiiionium foriiidtt-. prepared  a c c o r u i n g  t o  c i i  rec - .  

t i o n s  i n  t h e  l i t e r d t u r e "  i n  d a t e r .  

pseudoephedr i  ne, same as f o r  acetai i i i  noptieri t?xcept t h a t  rnethariol 

c o n c e n t r a t i o n  was 4'6 ( w i t h  3i) cni coluian) and &I,> ( d t h  1 5  ciii colu.: in). 

Chromatograph ic  C o n d i t i o n s :  The f l u d  r a t e  was 2.0 in l / I l i in and t h e  

tempera tu re  was a m i c n t .  The s e n s i t i v i t y  f o r  acetalninopheri was (I.ci4 

AUFS ( a t  257 nm) and 0.02 AUFS ( a t  257 nin f o r  pseudoephedr ine ,  Zb1.5 

nm f o r  c h l o r p h e n i  rami ne and 269 niii f o r  p l ier iy l  t o loxa in ine  1 f o r  o t h e r s .  

The c h a r t  speed was 30.5 cm/hr .  

A1 1 t h e  chei i i ical  s arid r e a g e n t s  w r c  USP-IIF o r  A C L  c;rdue 

A h i  yh per fun i idnce 1 i q u i  d chro i i ia toyraph 

The pH "13s 4.3 (t ci.cl5). F o r  - 
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116 DAS GUPTA AND JACOB 

Prepara t ion  o f  Stock So lu t ions :  

was d isso lved  i n  enough methanol t o  iiiake 1DU.0 in1 of s o l u t i o n .  A 

250.0 mg quan t i ty  o f  sa l icy lamide  ( t n e  i n t e r n a l  s t anda rd )  was d i s -  

solved i n  methanol to  iiidke 50.0 hi1 of trie s o l u t i o n .  One hundred 

(100.0 mg) of chlorpheni  rainine indl e d t e  idas a i  sso l  ved i i i  d a t e r  t o  iaI,j<? 

1U0.0 ml of the s o l u t i o n .  A 2W.a i,ig o f  piieriyl toloxainini. c i  t r d t e  r/,j’; 

mixed with enough d a t e r  t o  make 1Ui i .U i l l  o f  a c l e a r  so lu t . ion .  

Usual Standard Solu t ions :  Acetaiiiiriophen, a 3 . 2  rill quariti ty  o t  ttie 

s tock so lu t ion  WJS mixed with 8.U nil o f  the s tock solut ior i  o f  sd l i cy -  

lamide and brought t o  volume (lO0.d iiil 1 w i t h  water .  Ch orpherliraiilirie 

maleate ,  a 4.0 ml of quan t i ty  of t h e  s tock  so lu t ion  was mixed w i t h  

10.0 in1 quan t i ty  o f  t he  stock so lu t ion  o f  plienyltolaxam r~e c i t r d t e  

( t h e  in t e rna l  s t anda rd )  and brought to  volunie ( l O U . 0  m l  J u i t t i  idcitet-. 

Phenyl tolaximine c i  t r a t e ,  a 10.0 rill quan t i ty  o t  t he  s tock sol titior; 

was mixed with 1O.U nil quan t i ty  o f  the  s tock s o l u t i o n  o f  chlorpheni -  

rarni ne ma1 e a t e  ( t h e  i n t e r n a l  s tanddrd)  aiid brougnt t o  vol uiiie i I W  .il 

ml) with water .  Pseudoephedriiie nyarochlor idc ,  a bU.U i i i j  qu i tn t i t l  :?t 

t h e  powder Has disso lved  i n  6U 1;iI st d a t e r ,  3 .u  ail o t  tile s tock 

s o l u t i o n  o f  sal icylainide ( t h e  interr idl  s t anda rd )  added ariu brou;!!t t o  

voluine (100.0 in1 1 w i t h  e a t e r .  

Ext rac t ion  Procedures (Sample P repa ra t ion )  from Capsules and II-- Tab le t s :  

Ten t a b l e t s  o r  conten ts  o f  t en  capsules  ( s i n g l e  t a b l e t  or  capsil l? f o r  

con ten t  uniforni i ty)  were ground t c )  ;I f i n e  powder using a p e s t l e  mor- 

t a r .  Ace taiiii nophen, 

a port ion o f  the powder r ep resen t ing  50.0 mg o f  acetaminophen bras 

weighed accura t e ly  and mixed with 80 m l  o f  methanol i n  J 150 1;11 

A 5U.0 my quan t i ty  o f  acetaninoptiiiri 

This powder was used f o r  e x t r a c t i o n  procedure.  
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 117 

beaker. The mixture was  s t i r r e d  for" 2-3  minutes d n d  u t ,L )u ! j t i t  t o  

volume (100.0 m l  ) w i t h  methanol. The suspension d d s  1111 xed ,  ti i t e red  

(Whatinan # l ) ,  f i r s t  15 in1 of t he  f i  I t r a t ?  was r e j ec t ed  arid thi:Ii d 

por t ion o f  c l e a r  f i l t r a t e  was co l l ec t ed  f o r  furtiiet- l d i l t i t i o r i .  A ! , c i  

m l  qunnt i ty  bias lirixed u i t h  3.0 In1 1 , j o d n t i  t y  o t  trie s t o c k  solut i , j i i  g t  

sal icylainide d n u  brought to  voluiiie ( 1 W . U  1111) u i t h  w d t e t ' .  

Chlorpheniramine Maleate: A portior? of the f i n e  pi;i:dcr' reprc!sciitiil!j 

2.0 mg o f  chlorpheniramine iiialeate v ~ a s  i i i i xed  w i t h  one 1 1 1 1  c t  d i l a t e  

sul tu r ic  ac id ,  5.0 1111 qiianti ty  o f  t ne  stock so lu t ion  o f  phei?yltolCx(i- 

riiine c i t r a t e ,  a n d  35 iiil of water.  The liiixture w a s  s t i r r e d  f o r  d : i c ) ~ t  

5 i:iinutes, brought t o  vdluiiie (50 .0  1111 1 i . i i t n  water arid t i l t e r e ; : .  

Firs t  10 m l  o f  the  f i l t r a t e  was rcjc:.cted d n d  then a por t ion  a t  t h e  

c l e a r  f i l t r a t e  was co l l ec t ed  fo r  i lnalybis.  

Phen,yl toloxamine i i  t r a t e :  l h e  ex t rdc t ion  procedure ;ids same as f o r  

chlorpheni rain1 l ie insleate except  t h a t  powder represent i  n y  2 O . c )  rng 31- 

ptien:,l tc;loxaiilir,e i.i t r a t e  w i i \  t rcd tc i l ,  10 ,,ihicn 1O.u i.11 quant i ty  i l r t  

the  stock s31utiori 3t chiorpiien.ir;!,:iitir illa1edt.e a n d  a:: ni l  ( i f wdter 

were adaed .  After  5 ininutcs st irri! iy,  v o l u r i ! ~  bias brought t o  1ilir.v iili 

w i t h  water.  

Pseudoephedrine hydrochlor ide:  

nig o f  pseuaoephedri ne hydrochloride was iiiixed w i  t h  one 1111 of  d i  1 u t ?  

s u l f u r i c  ac id ,  35 in1 o f  water and 3 .0  1111 of the stock so lu t ion  of 

sal icylarnide. The mixture was s t i r r e d  f o r  about 3 iiiinutes, brought 

t o  volume (50 .0  rnl) and  f i l t e r e d . '  F i r s t  l U  in1 of tne  t i l t r a t e  was 

r e j ec t ed  and then il por t ion  c o l l e c t e d  tijr d s say .  

A p o r t i o n  ot powder represent i l ly  3 J . U  
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Assay Procedure: I\ 20.0 ~1 q u a n t i t y  o f  the sample hitas i n j ec twl  iri:o 

the chromatograph using the described conditions.  For coinpari L c r i  

purpose, an identical  volunie o t  the standdrd solution V J S ~  injected 

a f t e r  the assay sample eluteo.  

Calculations:  Since prel iniindry irivestigdtions i n d i c a t e d  t h d ~  r m I + - i d  

of peak heights (drug/i  nternal stdndard) kdere d i r ec t ly  r i '1dte.I ( rtinl+ 

where (Ph)a i s  the peak heights rd t io  (druy;interrlal stjricldruj u t  till: 

assay solution a n d  (Ph) s  t h a t  o f  the stdnddrd solution o t  dri i d c n t l -  

c a l  concentration based on the  label claiiii. The r e s u l t s  are 

presented in Table 1 and Figures 1 - 4 .  

RESULTS AND u I s C U S S I O r r  
__I 

Ace ta r i i i ! i oe  - lhe r e s u l t s  i n d i c d t ?  ( T a b l e  1 )  t h d t ,  t h e  iieveloprci 

I I" 

Y tJ 

iiiethod can  be used t o  quantify clcetdl i i inopneli  i n  capsule: d n d  t j b  

without i nterferrence from other 1 iyreuients  ( F i  qure 1 ) .  A c t l i ~  I 

develop a method for  acetamiriopheri was the e a s i e s t  cjt ~ l l  I si l iL, :  

toriiied bulk o t  t i re '  capsule/ tablet .  I n  a previous study' ~ J I '  t r i c  

L 

q u a n t i  ta t ion o f  acetaini nophen, ci?l orpheni raini ne nialeate, d e x t r w i r t n -  

orphen hydrobroiiii de and phenyl propranol aiiii ne tiydrochl or i  ae 1 n coinbi - 

nation, a inicrophenyl column and four d i f f e r e n t  mobile phases w r e  

used t o  quantify a l l  the four ingredients.  I n  the present s t u d y ,  tne 

authors were unable t o  separate pseudoepheuri ne froiii acetaiiii n o p h e n  

using rnicrophenyl column. Therefore, a d i f f e ren t  coluiiin ( i r i i c r ~ ~ / C I L ~ i  
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 121 

r 

MINUTES 

FI t iU l? t  1 

Sample chroniatografiis. Peaks 1 - 2  a r e  f rom acetaniinopherl i:J.32 I I ~ )  d! l I j  

s a l i c y l a m i d e  (AUFS i ) .04) ,  r e s p e c t i v e l y .  Chromatograni A i s  froii i  s 
s tandard s o l u t i o n  and B f ro in t a b l e t s .  
d i t i o n s ,  see t e x t .  

For o t h e r  c h r o i i i a t o g , - ~ ~ p n i ~  

Mas used t o  separate pseudoephedri ne hyarochl  o r i  de f ro in  acetali i i  113- 

phen. I n  t h e  p rev ious  method', no i n t e r n a l  s tandard was developed. 

Since i t  i s  e a s i e r  t o  q u a n t i f y  a l l  t h e  i i i j r e d i e n t s  o f  a dosage forin 

u s i n g  a s i n g l e  COlUrnn, t h e r e f o r e ,  dcc-taiiiinopnen assay niethod i i s i ng  

micro/C18 was developed. 

pe rcen t  r e l a t i v e  s tandard d e v i a t i o n  based on 6 i n j e c t i o n s  ( 0 . 3 2  IJC~ 

The method i s  accu ra te  dnd p r e c i s e  w i t h  a 

each) o f  0.9. 

Chlorpheni  ramine Maleate and Phenyl to loxamine C i  t r a t e  - 
i n d i c a t e  ( T a b l e  1) t h a t  t h e  developed niethod can be used 

ch lo rphen i  ramine rnal e a t e  and phenyl to loxain ine c i  t r a t e  i n  

t a b l e t s .  As r e p o r t e d  under acetaminophen, ch lo rphen i  rani 

iie r e s u l t s  

t o  q u a n t i f y  

capsules and 

ne i;ialeatu 
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DAS GUPTA AND JACOB 

4 8  0 4  8 0  4 8  
MINUTES 

F I G U R E  L 

Sample chroinatograins. Peaks 1-2  a r e  f ro in  ch lo rphen i ra r i i i ne  ( d . 6  , .g j  
and pheny l  t o loxan i i ne  (AUFS U . W ) ,  r e s p e c t i v e l y .  Chroriiatogrdiii k i s  
f r o m  a s t a n d a r d  s o l u t i o n  ( a t  269 nm) c o n t a i n i n y  l i ) U  vg j i i i l  ot cn or- 
phen i  ram i  ne ma1 e a t e  and 200 IJ g/ml o t  pheny l  t o 1  oxarni ne c i  t r a t c .  
inatogram 8 i s  f r o in  t a b l e t s  ( a t  2b9 r im) c o n t a i n i n g  acetai:iinopiicin rind 
p h e n y l t o l o x a m i n e  c i t r a t e  and C frolit t a b l e t s  ( a t  261.5 nm) c o i i t d  n i i ~ j  
acetdminophen, c h l  o r p h e n i  rami  ne ilia1 e a t e  arid pseudoephedr i  rie h ja rc l -  
c h l o r i d e .  F o r  o t h e r  ch romatog raph ic  cond i  ti ons , see t e x t .  

L i i r o -  

was a1 so q u a n t i f i e d  p r e v i o u s l y 1  u s i n g  a m ic ropheny l  c o l  u m  w i  thou: 

an i n t e r n a l  s tandard .  The p r e s e n t  niethod was deve loped t o  keep t h e  

same c o l  umn and an i n t e r n a l  s t a n d a r d  ( pheny l  t o 1  oxarni ne  c i  t r a t e l  V ~ J S  

a l s o  used s u c c e s s f u l l y  ( F i g u r e  2 ) .  The method i s  a c c u r a t e  and p r e -  

c i s e  w i t h  a p e r c e n t  r e l a t i v e  s t a n d a r d  d e v i d t i o n  oased or] 6 inject iut i j ;  

(0.8 pg each) o f  1.9. 

w i  t h  acetami riophen i n  many dosage fornis, t h e  a u t h o r s  t r i e d  success-  

S ince  pheny l to loxa in ine  c i t r d t e  i s  o f t e n  nrix:.d 

f u l l y  t o  q u a n t i f y  it; u s i n g  t h e  method developed. I n  t h i s  case, t h e  
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HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY 123 

A 

1 2 

B 

MINUTES 

F I G U R E  .i 

Sample chroinatdgrains u s i n g  co lu in i  d i  t t i  1d m ic ron  s i z e  p d r t i c l e s  aria 
m o b i l e  pnase c o n t z i n i i i g  4% ,nethafiol. Pedks 1-2 dre trul;i pseuuoephti- 
W i n e  ( 1 2  ? g ]  arid s d l  i c y l d m i d c  (AUFs i ) . U L ) ,  r e s p e c t i v e l y .  Cnroinat,l- 
grarn A i s  f rom d stanuard s o l u t i o n  and 3 from t a b l e t s .  
chromatographic coridi t i o n s ,  see t e x t .  

For  o t h e r  

o n l y  d i f f e r e n c e s  w r e  t h e  wavelength o f  d e t e c t o r  (2b3 r i m  i .e. wave- 

l e n g t h  o f  maximum a b s o r p t i o n  f o r  phcnyl  to loxai i i ine)  and t h e  concen- 

t r a t i o n  o f  t h e  i n t e r n a l  s tandard ( ch lo rphen i ramine  ma lea te )  i n  t h e  

usual  s tandard s o l u t i o n .  Oue t o  poor a b s o r p t i o n  o f  c h l o r p h e n i  ramine 

a t  269 nm, i t s  c o n c e n t r a t i o n  as an i n t e r n a l  s tandard das i nc redsed  

from 40 ug/ml ( a t  261.5 nml t o  100 ug/ml. Using t h i s  method, t h e  

pe rcen t  r e l a t i v e  s tandard d e v i a t i o n  based on 6 i n j e c t i o n s  (4 p g  men) 

was 1.0 f o r  phenyl to laxain ine c i  t r a t e .  
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W cn z 
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1 
a 

0 

B 

I 

I 
! 

1 

MINUTES 

i-iGbb!L 4 

Saiilple chroinatogranis u s i n g  column d i t h  5 m i c r o n  s i z e  p a t * t i c l r c ,  J I ~ J  
m o b i l e  phase c o n t d i n i n y  610 i i i e thano l .  
a r e  same as g i v e n  above ( F i g u r e  3 ) .  
t i o n s ,  see t e x t .  

Peaks 1-2  dnd chrGiilatoyrd,ns j t  - 2  

F o r  o t h e r  ch romatog raph ic  c o n d l -  

Pseudoephedr i  ne H y d r o c h l o r i d e  - The deve l  oped niethod can be useu t u  

q u a n t i  fy preudoephedr i  ne h y d r o c h l  o r i  de ( T d b l  e 1) i n  c a p w l  es dnd t ~ h -  

l e t s .  I t  was v e r y  d i f f i c u l t  t o  s e p a r d t e  pscudoephedrir ic: froril ace td -  

minophen becagse o f  i t s  low c o n c e n t r a t i o n  arid poor  a b s o r p t i o n  versuc, 

acetaminophen ahose c o n c e n t r a t i o n  idas a l i l i os t  11 t i m e s  and a b s o r p t i i j t j  

a l m o s t  40 t i m e s  a t  257 nin ( t h e  wave length  o f  mdximuin a b s o r p t i o n  ,it 

pseudeoephedr ine) .  I n i t i a l l y ,  t h e  a u t h o r s  t r i e d  inany d i f f e r e n t  illobi l e  
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HIGH-PERFORMANCE L I Q U I D  CHROMATOGRAPHY 12 5 

phases w i t h  d i f f e r e n t  pt i  v a l u e s  and mic ropheny l  column ( d s  d i  scussed 

above under  acetaminophen) w i t h o u t  success t o  s e p a r a t e  pseudocprie- 

d r i n e  f r o m  acetaminophen. On u s i n g  a more non-po la r  column ( L O  

n i i c ron  p a r t i c l e  s i z e  u / C l t j )  , an i n c o m p l e t e  s e p a r a t i o n  ( F i g u r e  2 )  ~ i 1 s  

p o s s i b l e .  L a t e r  on i n  t i l e s e  s t u d i c s ,  a 5 m i c r o n  p a r t i c l e  s i z e  , j / L l . 5  

coluinn was used , r i t i i  h i y n e r  p c r c e n t a y e  o t  i i iethanol  (b'.u versuI; 4, t (Jr  

10 m i c r o n  p a r t i c l e  s i z e  co.1 urilrl) t o  s e p a r d t e  pseudoephedr i  <:L' fr!.i,; 

acetaminophen c o i n p l e t c l y  ( F i g u r e  4 ) .  The deve loped i w t n u o  i s  t i i i t i -  

r a t e  arid p r e c i  se ,ri tti  p e r c e n t  r e 1  a t i  ve s t d n d a r d  dev i  ? t i  on 1,itscd ;,ri o 

i n j e c t i o n s  ( 1 2  i i y  each)  o f  1.1. The sinall p a r t i c l e  5 i z e  colu:riri ~ d i i  

be used f o r  t h e  qG:; lnt i  t a t i o n  o f  o t h e r  i:;:ji-cdieril:s d i  50 i .e .  i j C t ' t d -  

m i  nophen , c h l  o rph t i i l i  rd i l i i  lie da'l ea t e  and pilerij.1 t o 1  oxcilni nc c i  t r a i e .  

c h l  o rphen i  r a a i  ne 

t h e  p e r c e n t  o t  methanol  i n  t h e  m o b i l e  pl iase. 

o u t  t h a t  i t  was v e r y  d i f f i c u l t  t o  e x t r a c t  pseudoephedr ine  h y d r o c h l o -  

r i  de f rom " S i  nut3tr"  ( da rne r -Lamber t )  t a b ' l  e t s ,  t h e  r e s u l  t s  w r e  co i l -  

s i s t a n t l y  l o w e r  t t : ; : )  even on 2 aiffercr i t  l o t s .  The d u t h o r s  f i r s i  

t r i e d  t o  use  1.5 in1 o f  d i l u t e  hyd roc l i 1 : :~ r i c  s c i d  p e r  t a b l e t  t g  f a c i l i -  

t a t e  t h e  e x t r a c t i o n .  The r e s u l t s  i k ? ? ~  r i o t  u n i f o r m .  A lso ,  b o t h  , , i t , i  

w a t e r  and w a t e r  c o n t a i n i n g  h y d r o c h l o r i c  a c i d ,  t h e  m i x t u r e  was l i ke  AYI  

emu ls ion  and h a r d  t o  f i l t e r  proDaD1y due  t o  t h e  a d d i t i o n  of soiiiil' 

f i l l e r  riot i d e n t i f i e d  on t i l e  'label. W i t h  t h e  use o f  one m l  o f  dilute 

s u l f u r i c  a c i d ,  t h e  r e s u l t s  were c o n s i s t a n t  arid t h e  f i l  t r a t i o i i  aas 

v e r y  easy s i n c e  f o r m a t i o n  o f  emu ls ion  d i d  n o t  occu r .  

i 31' 

and pheny l  t o 1  oxahi-i ne thi.re was no need t o  i n L r c i l w  

I t  s h o u l d  be p o i n t e d  

B r i e f l y ,  t h e  deve loped method cal l  be used t o  q u a n t i f y  a1 I t w  

i n g r e d i e n t s  u s i n g  a s i n g l e  column and 3 d i f f e r e n t  inobile phases. 
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1 2 6  DAS GUPTA A N D  J A C O B  

Furthermore, the method i s  sensi t ive for the deterini r ia t i  on o t  co : i t r i i t  

uniformity o f  capsules a n d  t a b l e t s  ( T a o l e  1 ) .  The iiietnal kids ,:isn 

t r ied  on synthetic mixtures d i t h  excellent resu l t s  ( T d b l t .  I ) .  l he  ( 

was n o  need o f  adt i i i \y  3 iounterion ( f o r  ion-qdiririg) i n  ttie w b i l t '  

phase which shor-teris the l i f e  o f  column. 
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