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. ABSTRACT 

A s t a b i l i t y - i n d i c a t i n g  reverse-phase h igh-per formance 1 i q u i d  
chromatography method w i t h o u t  t h e  use o f  a c o u n t e r i o n  has been 
developed t o  q u a n t i  fy r a n i t i d i n e  h y d r o c h l o r i d e  i n  pharmaceut ica l  
dosage forms. 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 tandard d e v i a t i o n  o f  1.5 based on 5 i n j e c t i o n s .  The 
e x t r a c t i o n  procedure f o r  r a n i t i d i n e  f rom t a b l e t s  i s  v e r y  s i m p l e  and 
t h e r e  was no i n t e r f e r e n c e  from t h e  e x c i p i e n t s  p resen t .  
appears t o  be s t a b l e  t o  hea t  on t h e  a c i d i c  s i d e  and v e r y  s u s c e p t i b l e  
t o  decomposi t ion on t h e  b a s i c  s ide.  It l o s t  84.4% o f  potency on 20 
minute b o i l i n g  w i t h  sodium h y d r o x i d e  w i t h  a new peak i n  t h e  chroma- 
togram. It l o s t  37.8% o f  t h e  potency on t r e a t m e n t  w i t h  hydrogen 
p e r o x i d e  s o l u t i o n  f o r  20 m inu tes  a t  room tempera tu re  w i t h  2 new 
peaks i n  t h e  chromatogram. 

R a n i t i d i n e  

INTRODUCTION 

R a n i t i d i n e  h y d r o c h l o r i d e  ( F i g u r e  1) i s  e x t e n s i v e l y  used a g a i n s t  

hypersec re to ry  c o n d i t i o n s  o r  i n t r a c t a b l e  duodenal u1 cers.  The drug 

i s  f a i r l y  new and i s  n o t  y e t  o f f i c i a l  i n  t h e  USP-NF. It i s  a v a i l -  

a b l e  commerc ia l ly  i n  t h e  forms o f  t a b l e t s  and i n j e c t i o n .  The HPLC 

a n a l y s i s  o f  r a n i t i d i n e  h y d r o c h l o r i d e  i n  plasma samples has been 

r e p o r t e d  (1). I n  t h i s  method, t h e  a u t h o r s  used 40' t empera tu re  f o r  

1647 

Copyright 0 1988 by Marcel Dekker, Inc. 

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

5/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1648 

CHNOP 

DAS GUPTA 

- 
II 

CH2 SCHZCHZNHCNHCH, HCI 

t h e  co 

forms. 

common 

Figure 1 - St ruc ture  o f  r a n i t i d i n e  hydrochlor ide.  

umn and d i d  no t  t r y  t h e  method f o r  t h e  ana lys i s  o f  dosage 

The maintenance o f  40° temperature f o r  columns i s  no t  very  

An HPLC method (2 )  t o  analyze r a n i t i d i n e  i n  t o t a l  parenter-  

a1 n u t r i e n t  s o l u t i o n  us ing  a C2 column has been reported. 

de ta i  1s o f  t h i s  method were no t  reported. Another repor ted  method 

( 3 )  requ i red  t h e  use o f  counter ion  (pentane s u l f o n i c  ac id )  f o r  t h e  

ana lys i s  o f  r a n i t i d i n e  i n  paren tera l  n u t r i e n t  s o l u t i o n s  and I / V  

admixtures (4).  

t h e  drug i s  no t  re ta ined  on t h e  column, s ince they  can shorten t h e  

The 

The counter ions are usua l l y  considered on ly  when 

l i v e s  o f  c o s t l y  columns. 

The purpose t h e  these i n v e s t i g a t i o n s  was t o  develop a s t a b i l  

i n d i c a t i n g  reverse-phase HPLC method w i thout  t h e  use o f  a counter  

t Y  

on 

t o  q u a n t i f y  r a n i t i d i n e  hydroch lo r ide  i n  pharmaceutical dosage  for...^. 

MATERIALS AND METHODS 

Chemicals and Reagents - A l l  t h e  chemicals and reagents were USP-NF 

o r  ACS q u a l i t y  and used w i thout  f u r t h e r  p u r i f i c a t i o n .  The dosage 

forms were o f  commercial l o t s .  

Apparatus - The HPLC ( 5 )  was equipped w i t h  a mu1 t i p l e  wavelength 

de tec tor  ( 6 )  and a recorder  (7).  
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QUANTITATION OF RANITIDINE HYDROCHLORIDE 1649 

TABLE 1 

L i s t  o f  Various Mobile Phases Used 

Number Composition pH (+  - 0.05) 

1 17.5% V / V  o f  a c e t o n i t r i l e  and 0.02 M 6.8 
ammoni um aceta te  i n  water. 

2 17.5% V / V  o f  a c e t o n i t r i l e  and 0.01 M 6.4 
phosphate b u f f e r  i n  water. 

n i t r i l e  and 0.01 M phosphate b u f f e r  
i n  water. 

3 10% V / V  o f  methanol, 7% V / V  aceto- 5.8 

4 As above 5.0 

Column - A nonpolar column ( 8 ) ,  30 cm x 3.9 mm i .d. was used. 

Chromatographic Condi t ions - The var ious  mobi le  phases used a re  pre-  

sented i n  Table 1. The f low r a t e  was 2.0 ml/min and t h e  s e n s i t i v i t y  

was set  a t  0.04 AUFS (262 nm). The cha r t  speed was 30.5 cm/hr and 

t h e  temperature was ambient. 

Stock and Standard So lu t ions  o f  Ran i t i d ine  Hydrochloride - A 0.1% 

aqueous s o l u t i o n  o f  r a n i t i d i n e  ( f rom hydroch lo r ide  s a l t )  was pre-  

pared us ing a simple s o l u t i o n  method. 

( t h e  i n t e r n a l  standard) i n  methanol was prepared us iqg  a simple 

s o l u t i o n  method. These so lu t i ons  were mixed and d i l u t e d  f u r t h e r  

w i t h  water as needed. The most commonly used standard s o l u t i o n  

contained 60ug/ml  o f  f r e e  r a n i t i d i n e  base and 30 pg/ml o f  ca f fe ine .  

A 0.1% s o l u t i o n  o f  ca f fe ine  
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1650 DAS GUPTA 

- It was 

Before d i l u t -  d i l u t e d  w i t h  water t o  con ta in  60 ug/ml o f  r a n i t i d i n e .  

ing, enough o f  t h e  stock s o l u t i o n  o f  ca f fe ine  was added t o  conta in  

30 pg/ml. 

Assay So lu t ions  from Tablets  (150 o r  300 mg) - Ten t a b l e t s  were 

ground t o  a f i n e  powder. A q u a n t i t y  o f  t h e  powder represent ing  150 

mg o f  r a n i t i d i n e  was mixed w i t h  2 drops o f  d i l u t e  s u l f u r i c  ac id  and 

5 drops o f  water. 

t o  volume (100.0 m l )  w i t h  water and f i l t e r e d  (9 ) .  F i r s t  10-15 m l  o f  

A f te r  mix ing  thoroughly ,  t h e  mix tu re  was brought 

t h e  f i l t r a t e  was re jec ted  and then some c o l l e c t e d  f o r  f u r t h e r  d i l u -  

t i o n  w i t h  water t o  conta in  60 pg/ml o f  r a n i t i d i n e  based on t h e  l a b e l  

claim. The stock s o l u t i o n  o f  c a f f e i n e  ( t h e  i n t e r n a l  standard) was 

added before t h e  d i l u t i n g  t o  con ta in  30 pg/ml. 

Decomposed So lu t ions  - A 3.0 m l  q u a n t i t y  o f  t h e  stock s o l u t i o n  o f  

r a n i t i d i n e  was mixed w i t h  e i t h e r  1 m l  o r  %lN HzSO4 o r  1 m l  o f  %lN 

NaOH and heated t o  b o i l i n g  f o r  20 minutes us ing  a ho t  p la te .  

water was added as needed. The s o l u t i o n s  were cooled and neutra-  

l i z e d  by adding e i t h e r  l ml o f  % 1 N  H2S04 o r  l m l  %lN NaOH. Each 

s o l u t i o n  was brought t o  volume (50.0 m l )  w i t h  water and assayed. 

3.0 m l  q u a n t i t y  o f  t h e  stock s o l u t i o n  was mixed w i t h  3.0 m l  quan t i t y  

o f  t h e  hydrogen perox ide s o l u t i o n  (3%) and s to red  a t  room tempera- 

t u r e  f o r  20 minutes. The m ix tu re  was then brought t o  volume (50.0 

ml) w i t h  water and assayed. 

More 

A 

Assay Procedure - A 20.0 ~1 q u a n t i t y  o f  t h e  assay s o l u t i o n  was i n -  

j ec ted  i n t o  t h e  chromatograph us ing  t h e  descr ibed cond i t i ons  (mobile 

phase 3, Table 1). For comparison, an i d e n t i c a l  volume o f  t h e  stan- 
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QUANTITATION OF RANITIDINE HYDROCHLORIDE 1651 

d a r d  solution containing identical quantity of rani t idine (based on 

the label claim) was injected a f t e r  the assay solution eluted. 

Calculations - Since preliminary investigations indicated tha t  the 

ra t io  of the peak heights were related t o  the concentrations of 

ranit idine (range tes ted 30-72 v g / m l ) ,  the resu l t s  were calculated 

using the following equation: 

( R p h ) A  x 100 = percent o f  the  label claim found 
( R p h ) S  

where ( R p h ) A  i s  the r a t io  o f  peak heights o f  the drug t o  the 

internal standard in the assay solution and ( R p h ) s  t h a t  o f  the 

standard so  1 u t  i on.  

RESULTS AND DISCUSSION 

The resu l t s  indicate (Table 2) t h a t  rani t idine hydrochloride 

can be assayed using the developed H P L C  method. 

ra te  and precise with a percent re la t ive standard deviation o f  1.5 

based on 5 readings. The recovery from the synthetic mixtures was 

quantitative (Table 2 ) .  The excipients present in the t ab le t s  and  

injection did no t  in terfere  with the assay procedure (Figure 2 ) .  

When developing the assay procedure, f i r s t  o f  a l l  mobile phase 1 

(Table 1) was used a t  320 nm ( the  wavelength o f  maximum absorption). 

With t h i s  mobile phase a t  320 nm, no sui table  internal s t a n d a r d  

could be used due t o  lack of absorption a t  t h i s  high wavelength. 

Then the wavelength o f  262 nm was used since ranit idine had good 

absorption a t  t h i s  wavelength and caffeine could be used a s  the 

internal standard. However, there were two new problems which 

needed t o  be resolved. 

The method i s  accu- 

One was the interference from phenol ( the 
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TABLE 2 

Assay Resul ts  

DAS GUPTA 

Dosage 
Form 

Claim Ran i t i d ine  Percent o f  t h e  
per  Tablet  o r  Label Claim 

per  m l  Found 
~~~ 

Tab1 e t  s 

Tablets  ( d i f f e r e n t  l o t }  

Tablets  ( d i f f e r e n t  lot) 

Ta b l  e t  s 

Tablets  ( d i f f e r e n t  l o t )  

I n j e c t  i o n  

I n j e c t i o n  ( d i f f e r e n t  l o t )  

S W  

150 rng r a n i t i d i n e  + 
150 mg of  l ac tose  
100 my r a n i t i d i n e  + 
200 rng o f  l ac tose  

150 

150 

150 

300 mg 

300 mg 

25 mg 

25 mg 

99.8 

100.4 

100.9 

99.5 

100.8 

99.9 

100.7 

99.7 

99.7 

p reserva t ive  present i n  t h e  i n j e c t i o n )  which had t h e  same r e t e n t i o n  

t ime as r a n i t i d i n e .  Phenol d i d  n o t  i n t e r f e r e  a t  320 nm s ince i t  d i d  

not  have any absorption. 

o f  ca f fe ine ,  which was l e s s  than t h a t  o f  t h e  drug. 

lem s ince one o f  t h e  products  o f  decomposition (peak 4 i n  F igure  2) 

e lu ted  out a t  t h e  same t ime. Considering t h e  f a c t s  t h a t  a t  lower pH 

values o f  t h e  mobi le  phase, phenol ( t h e  weak ac id)  should be r e t a i n -  

The second problem was t h e  r e t e n t i o n  t ime  

This was a prob- 
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C 

L l  

D E 

MINUTES 

Figure 2 - Sample chromatograms. Peaks 1-3 a re  from r a n i t i d i n e ,  
c a f f e i n e  ( the  i n t e r n a l  standard) and phenol ( t he  preserv- 
a t i v e  added t o  t h e  i n j e c t i o n ) ,  respec t ive ly .  
a re  from t h e  u n i d e n t i f i e d  products o f  decomposition. 
Chromatogram A i s  from a standard so lu t ion ;  B from t h e  
i n j e c t i o n ;  C from t h e  t a b l e t s ;  D from a decomposed sample 
(20 minutes b o i l i n g  w i t h  s o d i m  hydroxide- see t e x t ) ;  and 
E from a decomposed sample (using hydrogen peroxide- see 
t e x t ) .  For chromatographic cond i t ions ,  see t e x t .  

Peaks 4-5 

ed f o r  a longer t ime  on t h e  nonpolar column and r a n i t i d i n e  ( t h e  weak 

base) f o r  a shor te r  t ime, t h e  problem cou ld  be resolved. 

was no t  a f fec ted  t o o  much by t h e  pH changes o f  t h e  mobi le phase 

since i t  i s  a neut ra l  molecule. 

mobi le phase was reduced t o  6.4 (mobile phase 2, Table l ) ,  r a n i t i -  

d ine  separated from phenol bu t  i t  was no t  q u i t e  a base l ine  separa- 

t i on .  On reducing t h e  pH t o  5, t h e  r a n i t i d i n e  was n o t  re ta ined  on 

the  column f o r  t o o  l ong  and phenol had a l ong  r e t e n t i o n  time. On 

Caffeine 

For example, when t h e  pH o f  t h e  
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1654 DAS GUPTA 

reducing t h e  s t rength  o f  t h e  organic  so lvent  i n  t h e  mob i le  phase a t  

pH 5 (mobile phase 4, Table l ) ,  t h e  r a n i t i d i n e  had a r e t e n t i o n  t ime  

o f  4 minutes and phenol about 9 minutes. I n c i d e n t a l l y ,  i n  our  

experience 10% methanol equal s approximately 5% o f  a c e t o n i t r i l e  i n  

terms o f  s t rength  o f  t h e  organic  so lvent  i n  t h e  mob i le  phase. 

5, w i t h  a lower  s t rength  o f  t h e  organic  solvent, t h e  r e t e n t i o n  t ime 

o f  caf fe ine ( t h e  i n t e r n a l  standard) increased so t h a t  i t  s t a r t e d  

e l u t i n g  a f t e r  t h e  r a n i t i d i n e  w i t h  complete separation. A t  pH 5, 

t h e r e  was a problem, one o f  t h e  products  o f  decomposition (peak 4 i n  

F igure 2). was e l u t i n g  a t  t h e  same t ime  as r a n i t i d i n e .  

t h i s ,  t h e  pH o f  t h e  mob i le  phase was increased t o  5.8 (mobile phase 

3 i n  Table 1) which increased t h e  r e t e n t i o n  t ime  o f  r a n i t i d i n e  w i th -  

ou t  a f f e c t i n g  t h e  r e t e n t i o n  t ime  o f  t h e  product o f  decomposition. 

The separat ion w i t h  mobi le  phase 3 was complete (F igure  2D) and 

there fore ,  i t  was adopted f o r  t h e  assay procedure. 

A t  pH 

To reso lve  

The sample which was decomposed us ing  s u l f u r i c  a c i d  l o s t  about 

15% o f  t h e  potency and showed a small new peak i n  t h e  chromatogram 

(same as #4 i n  F igure 2). 

hydroxide caused t h e  sample t o  decompose by almost 84.4%. 

a new peak i n  t h e  chromatogram (F igure  2D). 

gen perox ide a t  room temperature (see t e x t ) ,  t h e  l o s s  i n  potency was 

37.8% and t h e  sample showed new peaks i n  t h e  chromatogram (F i  gure 

2E). 

However, 20 minute b o i l i n g  w i t h  sodium 

There was 

On t reatment  w i t h  hydro- 

Therefore, t h e  method appears t o  be s t a b i l i t y - i n d i c a t i n g .  

The e x t r a c t i o n  procedure f o r  r a n i t i d i n e  hydroch lo rd ie  from 

t a b l e t s  i s  very  simple. The r e s u l t s  were exce l l en t  (Table 2). 
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QUANTITATION OF RANITIDINE HYDROCHLORIDE 1655 

(3)  

(4 )  

(9) 
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