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ABSTRACT 
A method for  t h e  slmultaneous q u a n t l t a t i o n  of asp l r in ,  ca f -  

felne, dlhydrocodelne b i t a r t r a t e  and promethazlne HCI was d e v e l -  
oped u s i n g  reversed-phase, so I vent-programming h Igh-performance 
I l q u l d  chromatography. L lnear  g rad len t  e l u t i o n  w l t h  a c e t o n l t r l l e  
I n  phosphate b u f f e r  ( f r o m  15:85 t o  56:44) allowed a l l  compounds 
to  e l u t e  from a C-18 column w i t h l n  7 mln w l th  adequate reso lu t l on .  
T h l s  method a l s o  al lowed t h e  r e s o l u t l o n  and q u a n t l t a t l o n  o f  s a l l -  
c y l  lc  acid, t h e  p r l n c l p l e  decomposltion p r o d u c t  o f  a s p f r l n .  CV% 
of  e l g h t  deterrnlnatlons each o f  asp l r l n ,  ca f fe lne ,  dlhydrocodelne 
b i t a r t r a t e  and promethazine H C I  a r e  0.64, 1.25, 3.37 and 1.72, 
r e s p e c t i v e l y ,  and p e r c e n t  r e c o v e r l e s  f rom s p l k e d  prepara t lons  
were 100.25, 100.03, 100.45 and 98.00, r e s p e c t l v e l y .  T h l s  assay 
method was shown a l s o  t o  be s u i t a b l e  f o r  d l s s o l u t l o n  s t u d i e s  
w l t h  water or aceta te  b u f f e r  as t h e  d l s s o l u t l o n  medlum. 

Some o r a l  comblnatlon pharmaceutlcals deslgned f o r  symptomatic 

re1  l e f  from t h e  d iscomfor t  assoc la ted  w l t h  common c o l d s  c o n t a i n  

drugs having analgesic, an t ih ls tamln lc ,  an t i tuss lve ,  and s t lmu lan t  

e f fec ts .  Some o f  t h e  nonpresc r lp t l on  ana lges  I c  p r e p a r a t i o n s  o r  

p a l n  r e 1  l e v e r s  c o n t a i n  a s p l r i n  and c a f f e l n e  whereas some o f  t h e  

p r e s c r l p t l o n  products con ta ln  codelne phosphate o r  d i  hydrocode ine  
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800 YANG, WILKEN, AND CLARK 

b i t a r t r a t e  and p r o m e t h a t i n e  h y d r o c h l o r i d e  i n  combina t ion  w i t h  

aspl r in  or acetaminophen (182). Several such commercial preparat ions 

have been avai l a b l e  and a re  now marketed. The simultaneous assay 

of mixtures o f  these and r e l a t e d  drugs presents many d l f f i c u l t i e s  

and can be v e r y  t i m e  consumingr espec la l l y  i f  t h e  NF procedures 

a r e  fo l lowed ( 3 ) .  

The i n s t a b i l i t y  of a s p i r i n  and i t s  ready hydrolysis t o  s a l i c y l i c  

a c i d r  t h e  major  decompos i t i on  produc t ,  cause d i f f i c u l t y  w i t h  

some proposed assays f o r  t h e  a n a l g e s i c .  A f luorometr ic  method 

( 4 )  and a c o l o r i m e t r i c  method ( 5 )  fo r  a s p i r l n  d e t e r m i n a t i o n s  

depend upon hydro lys is  o f  a s p i r i n  t o  sa l  icy1 i c  acid. These methods 

lack s p e c i f i c l t y  f o r  asp i r i n .  

Other  i n v e s t i g a t o r s  have r e p o r t e d  t h e  a p p l i c a t i o n  of HPLC 

techniques for the separat ion and q u a n t i t a t i o n  of asp i r in -conta in ing  

comb ina t ion  d r u g  dosage forms (6-9). One o f  these methods was 

repor ted  t o  be very successful i n  t h e  s imu l taneous  q u a n t i t a t i o n  

of s i x  a c t i v e  l n g r e d i e n t s  w l t h o u t  I n t e r f e r e n c e  f rom s a l i c y l i c  

ac id  ( 8 ) .  The method repor ted  here ln  I s  a revefsed-phase g rad ien t  

e l u t i o n  p rocedure  a p p l i e d  t o  t h e  assay of a capsule fo rmula t ion  

conta ln ing  dihydrocodelne b i t a r t r a t e r  c a f f e i n e r  a s p i r i n  and prome- 

t h a z i n e  h y d r o c h l o r i d e .  The f o r m u l a t i o n  ingredients ,  s a l i c y l i c  

ac id  and acetanl I i de  ( i n t e r n a l  standard) were e lu ted  and d e t e c t e d  

w i t h  adequate r e s o l u t i o n  i n  a reasonab ly  s h o r t  per iod  of time. 

W F R  I MFNTAL 

AoDaratua 
A Varian 4200 l l q u i d  chromatograph cons is t i ng  of two constant  

displacement pumps and c o n t r o l l e r s ,  a mixer  module, a m u l t i  I i n e a r  
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LIQUID CHROMATOGRAPHIC METHOD 801 

so lvent  programmer, a septumless i n j e c t o r  and a Varlan UV-50 v a r l -  

ab le  wavelength UV de tec tor  was used I n  t h l s  study. The r e t e n t i o n  

t imes and peak areas were obta ined w i t h  t h e  a l d  o f  a Varlan CDS-111 

data system and t h e  chromatograms were reco rded  w l t h  a V a r i a n  

91 76 recorder, -- 
A c e t o n l t r l l e  was HPLC grade. Aspi r in ,  c a f f e i n e  and phoshorlc 

a c l d  were U.S.P. o r  N.F. grade. G l a c i a l  a c e t i c  ac ld ,  sod lum 

ace ta te ,  s a l  I c y 1  i c  ac id  and potasslum phosphate (monobaslc) were 

A.C.S Reagent grade. The acetanl I ides  promethazine h y d r o c h l o r i d e  

and d 1 hydrocode l  ne b I t a r t r a t e  were used as received from Amend 

Drug and Chemlcal Co., Slgma Chemlcal Co. and Ma1 I l nck rod t  Chemlcal 

Double d l s t i l l e d  water was used f o r  s o l u t i o n  

mes . 
Works, respec t lve ly .  

p repara t lon  a t  a l l  t 

Chromatr>araDhfF- tions 

A reversed-phase VBondapak C18 column (Waters ASSOC., Milford, 

Mass.), dp = 10 m8 300x4mmr preceded by a Whatman (Clifton, 

N J )  guard  column c o n t a l n l n g  a s i m i l a r  s t a t i o n a r y  phase b u t  of 

dp = 40 m8 was used for a1 I analyses. The mob1 I e  phase was del  lvered 

t o  t h e  column by two pumps and a so l ven t  programmer. 

Solvent A was 0.01M KH2P04 I n  double d l s t i  I led water, adjusted 

t o  pH 2.30 w l t h  phosphoric ac ld  (approxlmately 1.3 m l  Is requ i red  

per 2 I I t e r s )  and f i I te red  through a 0.45 Vm membrane f I l t e r  (Mi  I I I -  

pore Corporatlon, Bedford, MA). S o l v e n t  B was a 60% m l x t u r e  o f  

ace ton  I tr 1 I e i n  Sol v e n t  A. The so l  vent  programmer was adjusted 
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YANG, WILKEN, AND CLARK 802 

so t h a t  t h e  

was 25% (equ 

n l t l a l  concent ra t lon  

va len t  t o  15% aceton 

o f  so l ven t  B I n  t h e  moblle phase 

tr l le)  and the  f l n a l  concentratlon 

of so l ven t  B was 93% (equ lva len t  t o  56% ace ton i t r i l e ) ,  wlth a l lnear 

g rad ien t  s lope o f  9.5% o f  s o l v e n t  B p e r  mlnu te .  The flow r a t e  

was 2 m l h l n u t e .  

The I n J e c t l o n  volume was 5 .0  MI f o r  t h e  d e t e r m l n a t l o n  of 

dlhydrccodelne b l ta r t ra te ,  ca f fe lne ,  and promethazlne hydrochlorlde; 

1.0 UI f o r  t h e  determlnat lon o f  asp l r l n .  

The UV d e t e c t o r  was o p e r a t e d  a t  a wavelength o f  247 nm and 

a s e n s l t l v l t y  o f  0.1 AUFS. The e n t l r e  HPLC system was o p e r a t e d  

a t  amblent temperature a t  a l l  tlrnes. 

of  S t ~ a n d u t l p l l S  

The s t o c k  s o l u t l o n  of t h e  I n t e r n a l  s tandard,  ace tan t l lde ,  

was prepared a t  a c o n c e n t r a t l o n  o f  1.0 mg/ml I n  a 10% m l x t u r e  

of e t h a n o l  I n  water .  The s t o c k  s o l u t l o n  o f  promethazine hydro- 

chloride I n  water was prepared a t  a concent ra t lon  o f  0.625 mg/ml . 
The s t a n d a r d  s o l u t l o n  was p repared  by d l s s o l v l n g  357.0 mg 

a s p l r l n  and 50.0 mg of s a l l c y l l c  a c l d  I n  15 ml o f  e thano l ,  t h e n  

e x a c t l y  10 ml of t h e  s t o c k  s o l u t l o n  of t h e  I n t e r n a l  s t a n d a r d  

and exac t l y  10 m l  of t h e  s tock s o l u t l o n  o f  promethazlne hydrochlo- 

ride were each p lpe t ted  I n t o  t h l s  a s p l r l n  so lu t l on .  

of dlhydrccodelne b l t a r t r a t e  and 30.0 mg of c a f f e l n e  were d lsso lved 

I n  t h e  r e s u l t i n g  s o l u t l o n  wh lch  was t h e n  d l l u t e d  w l th  water t o  

approximately 70 ml and q u a n t l t a t l v e l y  f l l t e r e d  through a s l n t e r e d  

g l a s s  f I I t e r  o f  medlum po ros l t y .  The f i l t r a t e  was cmb lned  w l t h  

a l l  r l n s l n g  s o l u t l o n s  and d i l u t e d  t o  exac t l y  100 m l  wl th  water. 

Then 16.0 mg 
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L I Q U I D  CHROMATOGRAPHIC METHOD ao 3 

T h l s  r e s u l t l n g  s t a n d a r d  s o l u t l o n  should conta in  0.16 mg/ml 

of dihydrocodelne b l t a r t r a t e r  0.30 mg/ml o f  c a f f e i n e ,  3.57 mg/ml 

of a s p i r l n r  0.50 mg/ml o f  sat icy1 lc acfdr 0.0625 mg/mI of pranethazine 

hydroch lo r ide  and 0.10 mg/ml o f  i n t e r n a l  s t a n d a r d  I f  t h e r e  i s  

no loss of Ingred ien ts  dur fng  f l l t r a t i o n .  

S im i la t -  s o l u t i o n s  c o n t a i n i n g  known q u a n t i t i e s  o f  each o f  

the Ingredients and Internal standard were prepared w l thout  f I i t r a t f o n  

and ana I yzed b y  t h e  HPLC procedure. No s l gn  I f l can t  d I f ferences 

I n  t h e  i n t e g r a t e d  r e s u l t s  were observed as compared w l t h  t h e  

f i  l t e r e d  s t a n d a r d  s o l u t i o n r  l n d i c a t l n g  t h a t  f i l t r a t i o n  does n o t  

remove t h e  Ingred ien ts  from t h e  so lu t ion .  

of 7 From Capsubs 

The powder i n  each o f  t h e  randomly  s e l e c t e d  capsu les  was 

q u a n t l t a t l v e l y  t rans fe r red  and d lsso lved i n  a m lx tu re  o f  a p p r o x i -  

m a t e l y  10 m l  of  e t h a n o l  and 50 m l  o f  water i n t o  which 10 m l  o f  

t h e  s t o c k  s o l u t i o n  of t h e  i n t e r n a l  s t a n d a r d  was added. T h i s  

m i x t u r e  was q u a n t i t a t i v e l y  f i l t e r e d  t h r o u g h  a s i n t e r e d  g l a s s  

f l l t e r  o f  medlum po ros l t y  and t h e  f i l t r a t e  was d l l u t e d  w l t h  water  

t o  e x a c t l y  100 m l .  The s o l u t i o n  t h u s  prepared f rom a capsule 

w l th  100% of label  amounts should con ta in  t h e  same c o n c e n t r a t i o n s  

o f  each i n g r e d i e n t  as those o f  t h e  standard s o l u t l o n  except t h a t  

no s a l i c y i l c  ac ld  would be present. 

m- 
Powdered e x c l p l e n t s  of t h e  amounts contained i n  one capsule 

were placed I n  70 m l  of a 10% mix tu re  of ethanol i n  water. Th ls  
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804 YANG, WILKEN, AND CLARK 

m l x t u r e  was t h e n  f l l t e r e d  and d l l u t e d  t o  e x a c t l y  100 m l  I n  a 

manner s l m l l a r  t o  t h a t  of t h e  prepara t lon  o f  t h e  sample so lu t l ons .  

No l n t e r f e r e n c e  f r o m  t h l s  blank s o l u t f o n  was detected under 

t h e  chromatographic cond l t l ons  p rev lous l y  described. 

r v  o f  Drugs f r o m  t h e  w l e  Fornukct ian i n  t h e  HPIC A-ay 

The e x c l p l e n t s  and d r u g  l n g r e d l e n t s  o f  100% o f  t h e  label  

amounts I n  one capsule were mlxed w l t h  10 m l  o f  e t h a n o l  and 50 

m l  o f  water  t o  wh lch  was added 10 m l  o f  t h e  I n t e r n a l  standard 

s o l u t i o n .  T h i s  m l x t u r e  was t h e n  f l l t e r e d  and d i l u t e d  t o  100 

ml I n  a manner s l m l l a r  t o  t h a t  I n  t h e  prepara t lon  of t h e  standard 

so lu t i on .  The r e s u l t l n g  s p l k e d  s o l u t i o n  was l n J e c t e d  and t h e  

r e c o v e r y  r a t e  o f  each l n g r e d l e n t  was c a l c u l a t e d  by  compar lng  

t h e  chromatographlc r e s u l t s  w l t h  those o f  t h e  standard so lu t i on .  

o f  Asqav t o  Dl-lon Study 

The r e c o v e r y  of each d r u g  l n g r e d l e n t  I n  t h e  HPLC analyses 

fo r  a proposed d lsso lu t lon  s tudy was lnvest lgated.  Double d l s t l l  led 

water  and 0.05M a c e t a t e  b u f f e r  o f  pH 4.50 (10 )  were each used 

as t h e  d l s s o l u t l o n  medla. 

The s t a n d a r d  s o l u t l o n  was prepared by d l sso l v lng  t h e  label  

amounts o f  t h e  d r u g  l n g r e d l e n t s  of one c a p s u l e  i n  500 m l  o f  a 

2% m l x t u r e  of e t h a n o l  I n  water .  An a l l q u o t  o f  7 m l  o f  t h l s  

m lx tu re  was f I l t e r e d  through a 0.22 Pm membrane f I l t e r  (MI I I l p o r e  

Corp.) and e x a c t l y  5 ml o f  t h e  f i l t r a t e  was mlxed w l t h  1 m l  o f  

t h e  l n te rna l  standard solution, whlch was prepared a t  0.1 mg/mlr 

and d l l u t e d  t o  10 rnl w l t h  water. 
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L I Q U I D  CHROMATOGRAPHIC METHOD 805 

Splked s o l u t i o n s  were p repared  I n  a s l m l l a r  manner except 

t h a t  t h e  c a p s u l e  e x c l p l e n t s  and an empty g e l a t i n  c a p s u l e  were 

l n c l u d e d  I n  t h e  p r e p a r a t i o n ,  and water  and aceta te  b u f f e r  were 

each used as d i  luents. The spiked s o l u t l o n s  were assayed chromato- 

g r a p h l c a l  l y  w i t h  t h e  injection volume being 40 MI. The r e s u l t s  

were compared t o  those of t h e  s tandard  s o l u t i o n  wh lch  c o n t a i n e d  

s l m i  l a r  c o n c e n t r a t i o n s  o f  a l  I lngredlents .  Placebo so lu t i ons  of 

500 m l  each were prepared from t h e  exc ip len ts  and an empty g e l a t i n  

c a p s u l e  b o t h  I n  water  and I n  ace ta te  bu f fe r .  No assay I n t e r f e r -  

ences from these placebo s o l u t l o n s  were detected under t h e  chroma- 

tographic  cond i t lons  prev ious ly  descrlbed. - 
v 

The HPLC method described here ln  for t h e  simultaneous assay o f  

asp i r in ,  ca f fe ine ,  dlhydrocodelne b i t a r t r a t e  and promethazine hy- 

d roch lo r i de  i n  a capsule fo rmula t lon  i s  rapid, simple, reproducible, 

accurate and convenlent. The use of t h e  g rad ien t  e l u t l o n  technique 

r e s u  I t e d  1 n d e f  I n I t e  advantages over t h e  l s o c r a t l c  method o f  Das 

Gupta (8 ) .  The g rad len t  e l u t l o n  method reduced t o t a l  assay t f m e  

f rom more than 30 mln. t o  7.5 min. and, a t  t h e  same time, g r e a t l y  

narrowed t h e  promethazine peak. Also t h e  r e s o l u t l o n  of a l  I peaks 

was e x c e l  l e n t  and t h e  d e g r a d a t i o n  o f  a s p l r l n  t o  sal l c y l l c  ac ld  

c o u l d  be  f o l l o w e d  b y  q u a n t l t a t l n g  t h e  s a l i c y l i c  a c l d  peaks .  

T h i s  method enables t h e  slmultaneous measurement of small  quant l -  

t l e s  o f  s a l  l c y l  lc ac ld  (0.5mg/capsule) i n  such formulat lon.  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



YANG, WILKEN, AND CLARK 

This HPLC method elutes dlhydrocodelne in approximately 

2.4 mln, caffeine in approximately 2.9 mlnr acetani I Ide in approxl- 

mately 4.1 mln, asplrln In approximately 4.6 mln and promethazine 

In approxfmately 6.7 mln. Sallcyllc acldr the prlnclpal known 

decomposltion product of asplrln Is eluted In approximately 5.3 

min. The low pH (2.3) of the moblie phase Is important for satls- 

factory resolution between asplrln and sallcyllc acld (8).  

Quantltation of smal I amounts of sal lcyllc acid is posslble 

due to Its high UV absorptlvity which is almost 4 tlmes that of 

asplrln. Promethazlne was found to have a much stronger affinlty 

to the statlonary phase of thls column materlal than the other 

drug ingredlents. lsocratlc elutlon of thls formulatlon with 

mobile phases of dlfferent acetonltrl le strengths was not success- 

ful. In order to quantitate all lngredlents simultaneously, 

gradlent elutlon techniques were necessary. FIGURE 1 shows the 

chromatogram of a standard sol utlon and ldentlcal chromatograms 

were obtained from solutions of placebo formulation splked wlth 

drug ingredlents. FIGURE 2 shows the chromatogram of a sample 

solutlon prepared from a capsule taken from a contalner which 

was exposed to 75% relatlve humidlty at 35OC for four weeks. 

of the Unknown In the le Sollltlon 

The amount of each lngredlent In the sample solutlon was 

calculated by a programmable chromatographlc Integrator. A Relatlve 

Response Factor (RRF) was determlned for each Ingredlent by successlve 

1nJectIons of the standard solutlon. The formula in the program Is 
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L I Q U I D  CHROMATOGRAPHIC METHOD 807 

Condltlons: 
Fbblle phase: Solvent A - 

0.1 M KHP04 (pH 2.3) 
Solvent E - acetonttrt le  
and 0.1 M K H P O q  (pH 2.3) 
(60 : 40 1 

Ilnear of Solvent B 
at 9.5Wmln 

Flow rate: 2 ml/mtn 
Detectlon: UV @ 247 nm 
Back pressure: 1500 p s l  
InJectlon volume: 5 pi 

Peak ldentlflcatlon: 
a. solvent peak 
b. dlhydroccdelne 

bltartrate 0.16 mg/ml 
c. caffelne 0.30 mg/ml 
d. acetanlllde 0.10 mg/mI 
e. asplrln 3.57 mg/mI 
f .  sallcyllc actd 0.50 mg/mI 
g. prcinethazlne HCI 0.0625 mg/ml 

Gradlent = 25 - 93% 

Chart speed: 0.5 cm/mln 

C 

4 
n 
0 2 4 6 0  

Minutes 

FIGURE 1. 

WLC separatlon of standard solutlon on a MBondapak C18 
column (dp = 10 Wm. 300 X 4 nm). 
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808 YANG, WILKEN, AND CLARK 

b n d  I t Ions: 
Column: gondapak C18 

(dp = 10 mr 300 X 4 m) 
M I l e  phase: Solvent A - 
Solvent B - ace ton l t r l l e  
0.1 M KH2pO4 (pH 2.3) 

and 0.1 M KHpO4 (pH 2.3) 
(60 : 40 1 

IInear o f  Solvent B 
a t  9.5Wmln 

Flow rate: 2 ml/mln 
Detectlon: UV 8 247 nm 
Back pressure: 1500 p s l  
InJectlon volume: 5 UI 

Peak Ident l f lcat lon:  
a. solvent peak 
b. dlhydrocodelne 

b l t a r t r a t e  
c. caffelne 
d. acetanrllde 
8. aspl r ln  
f .  s a l l c y l l c  a c l d  
g. prcinethazlne HCI 

Chart speed: 0.5 cm/mln 

Gradlent = 25 - 93% 

0.17 mg/rnl 
0.30 mg/mI 
0.10 mg/ml 
3.61 mg/mI 
0.03 mg/rnl 
0.0582 mg/mI 

C 

R 

4 y. 

n 
0 2 4 6 0  

Minutes 

FIGURE 2. 

HPLC separation of a sanrple solution prepared frcm a capsule selected 
from a container stored a t  35W and 75% r e l a t l v e  humidity for 4 weeks.  
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LIQUID CHROMATOGRAPHIC METHOD 809 

Area Counts(, 1s- Area Counts(d X RRF - - 
Amount( I nterna I standard) nt ( drug 1 

The c a l c u l a t e d  RRF o f  each i n g r e d i e n t  was then programmed 

I n t o  t h e  i n teg ra to r  f o r  t h e  d e t e r m l n a t l o n  of  t h e  unknown amount 

i n  t h e  sample so lu t l on :  

- - RRF X Area Counts(dru X Amount(l 
( d rug  1 I standard) 

Area Counts( I n te rna l  standard) 

A mlnlmum o f  t r l p l l c a t e  I n j e c t i o n s  was performed for each 

determlnatlon. - 
I n J e c t l o n s  o f  f o u r  d i f f e r e n t  volumes, 2.5, 5.01 7.5 and 

10111, were made from t h e  standard so lu t i on .  The amounts o f  d rugs  

c o n t a i n e d  i n  such l n j e c t l o n  volumes covered a range o f  0.400 - 
1.600 pg f o r  d i h y d r o c o d e l n e  b i t a r t r a t e ,  0.750 - 3.000 Vg f o r  

c a f f e t n e ,  8.930 - 35.700 wg f o r  a s p l r l n  and 0.156 - 0.625 Ng 

for promethazine h y d r o c h l o r l d e .  For each i n J e c t l o n  volume, a 

minimum o f  t r l p l i c a t e  I n j e c t i o n s  were performed. Standard I inea-  

r l t y  was examfned over these ranges. 

H igh  I l n e a r  c o r r e l a t i o n  was found f o r  a1 I ingred ien ts  over 

t h e  ranges examined. The l e a s t  square  r e g r e s s l o n  a n a l y s i s  o f  

t h e  peak a r e a  responses  gave c o r r e l a t i o n  c o e f f i c l e n t s  g rea ter  

than 0,999 f o r  a l l  four  Ingredlents .  

I I I t v  of t h e  Chr-ic Procaduras 

E lgh t  determlnat lons o f  each of t h e  Ingredients In  the standard 

s o l u t i o n  were performed according t o  t h e  chromatographic procedures 
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810 YANG, WILKEN, AND CLARK 

described. The c o e f f i c i e n t  o f  v a r l a b i  I i t y  ( C V )  was c a l c u l a t e d  

as : 

cv = lQQ2 XT - 
Y 

where s i s  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  e i g h t  de termlnat lons  

of each Ingredient, Is t h e  mean. The r e p r o d u c i b i  I I t y  o f  t h i s  

HPLC assay Is shown I n  TABLE 1. 

The CV values for dihydrocodelne b l t a r t r a t e r  ca f fe iner  aspi r in  

and promethazine hydroch lo r ide  were 3.37, 1.258 0.64 and 1.72%8 

respec t lve ly .  The h lgher  CV of dihydrocodelne b l t a  

r e s u l t  of i t s  low UV a b s o r p t i v i t y  a t  247 nmr which 

a t  254 nm. I f  t h e  peak areas a re  determlned manual 

able t o  change t h e  de tec tor  wavelength t o  285 nm dur 

TABLE 1 

Reproduc I b I I I t y  o f  HPLC Assay 

t r a t e  i s  t h e  

i s  even lower 

yr it f S  deslr- 

ng t h e  e l u t i o n  

Mean of E igh t  Range o f  E lgh t  
I ngred I e n t  Determinations Determlnatlons cv % 

(mg/lOOml) (mg/lOOml) - + SDa 

Dihydrocodeine 15.99 L 0.54a 15.23 - 16.99 3.37 
b l t a r t r a t e  

Ca f f e i ne 30.42 & 0.38 29.96 - 31.20 1.25 

Asp I r I n 359.85 & 2.31 355.63 - 362.08 0.64 

Promethazlne 6.38 & 0.11 6.23 - 6.52 1.72 
hydrochlor ide 

aStandard dev ia t ionr  n = 8 
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L I Q U I D  CHROMATOGRAPHIC METHOD 81 1 

of dlhydrocodeine b l t a r t r a t e  In  order t o  obtain a stronger absorptlon. 

The o ther  Ingredients  should s t l l l  be detected a t  254 nm or 247 nm 

because o f  t h e l r  poor a b s o r p t i v i t y  a t  285 nm. Ten capsules were ran- 

danly selected from one l o t  and l n d l v l d u a l l y  assayed for t h e l r  con- 

t e n t s  w i t h  t h l s  procedure. A minlmum o f  t r l p l l c a t e  analyses was 

performed f o r  each determlnatlon. The r e s u l t s  are l i s t e d  i n  TABLE 

2. - 
The recovery ra tes  of each lngredlent  from the prepared solutlons 

for capsule contents  assay and f o r  d l s s o l u t l o n  s t u d y  a r e  shown 

TABLE 2 

Assays of 10 Capsu les 

Acceptable 
Average Amount Range f o r  Contents Range 

lngred l e n t  (mg 1 Capsu I es o f  Labe I 
per Capsu tea of 10 (85-1 15% 

- + SDb (mg) Amount) (mg) 

Dlhydrocodelne 16.19 k 0.87 14.83 - 17.63 13.60 - 18.40 
b l t a r t r a t e  

Caf fe fne  31.37 0.92 30.69 - 33.64 25.50 - 34.50 

A s p l r l n  ’ 369.00 2 8.02 352.87 - 379.10 303.45 - 410.55 

Promethazlne 6.68 & 0.25 6.35 - 6.99 5.31 - 7.19 
hydrochlor lde 

Wlnlmum o f  t r l p l l c a t e  determlnat ions f o r  each capsule. 

bStandard dev la t lonr  n = 10 
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812 YANG, WILKEN, AND CLARK 

TABLE 3 

Percent Recovery from Prepared So lu t ions  

Capsu I e Content 
Ingred ien t  Assav arb D J s s a l v t f o n a v b  r C 

Waterd Acetate B u f f e d  - - Wated 
1 

Dlhydrocodelne 100.45 99.87 97.97 
b l t a r t r a t e  

Caf f el ne 100.03 98.98 98.28 

A s p i r i n  100.25 98.03 97.76 

Promethaz I ne 98.00 101.44 92.07 
hydrochlor lde 

1 ked so I u t  lons were prepared from 100% 
p 1 ents  . 
bEach value 1s t h e  mean o f  a mlnlmum of  tr 

CSp 1 ked so I u t  lons were prepared from 1001 
and an empty g e l a t i n  capsule. 

dSolvent f o r  t h e  splked so lu t ions .  

abel amounts and excf -  

p l i c a t e  determlnatlons. 

abel amounts~ exc lp ien ts  

I n  TABLE 3.  Both  water  and a c e t a t e  b u f f e r  can be used as t h e  

d l s s o l u t l o n  media f o r  t h e  HPLC assay of  t h e  sample s o l u t i o n s .  

I f  acetate b u f f e r  1s chosen as t h e  d l s s o l u t l o n  medlumr the  standard 

s o l u t i o n  must  a l s o  be  p repared  i n  a c e t a t e  b u f f e r  I n  o r d e r  t o  

Improve t h e  r e c o v e r y  r a t e .  Because asp l r  n i s  t h e  d l sso lu t l on -  

r a t e - l l m l t l n g  Ingred ien t  I n  t h l s  formulat ion t h e  a c e t a t e  b u f f e r  

as d e s c r l b e d  I n  t h e  monograph o f  A s p l r l n  Capsules o f  USPXX may 

be selected as t h e  d l s s o l u t l o n  medlum f o r  t h l s  capsule formulat lon.  

The sol vent-progrmml ng reversed-phase HPLC procedures reported 

I n  t h l s  paper p r o v l d e d  a r a p i d 8  s l rnp le  and q u a n t l t a t l v e  assay 

method f o r  t h e  s l m u l  taneous de terminat ion  o f  a s p l r l n r  c a f f e i n e r  
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LIQUID CHROMATOGRAPHIC METHOD 813 

d l h y d r o c o d e l n e  b i t a r t r a t e  and p romethyaz lne  h y d r o c h l o r l d e  I n  

a g e l a t i n  capsule formulat ion.  

CONCLUSlDNS 
An HPLC method for t h e  slmultaneous q u a n t i t a t i v e  determlnatlon 

o f  asp i r in ,  c a f f e l n e r  dehydrocode lne  b l t a r t r a t e ,  p romethaz lne  

h y d r o c h l o r i d e  and s a l l c y l l c  ac id  I n  a g e l a t i n  capsule fo rmula t lon  

was developed. The method uses acetanl  I i d e  as an i n t e r n a l  standard. 

The advantages of t h e  method Inc lude t h e  fo l low ing :  

1 .  

2. 

3. 

4. 

Exce l  l e n t  r e s o l u t l o n  o f  t h e  s l x  substances Is ob- 

ta ined  w l t h  g rad len t  e lu t i on .  

T h e  me thod  Is r a p i d ,  r e q u l r i n g  a p p r o x l m a t e l y  7 

mlnutes f o r  t h e  completion o f  each assay. 

The method a l l o w s  t h e  q u a n t i t a t l o n  o f  s a l i c y l i c  

ac id ,  t h e  ma jo r  d e g r a d a t i o n  p r o d u c t  o f  a s p l r i n r  

i n  the  presence o f  t h e  o ther  substances. 

The recovery and p rec l s ion  data show t h a t  t h e  method 

Is s u i t a b l e  for t h e  ana lys ls  of s o l i d  pharmaceutical 

dosage forms . 
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