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ABSTRACT 

A s t a b i  1 i t y - i  n d i c a t  

method f o r  t he  q u a n t i t a t  

ng high-performance 1 i q u i d  chromatography 

on o f  f amot id ine  i n  i n j e c t  ons, suspensions 

and t a b l e t s  has been developed. The method i s  p r e c i s e  and accura te  

w i t h  a percent  r e l a t i v e  standard d e v i a t i o n  o f  1.1-1.3 based on 5 read- 

ings .  The e x c i p i e n t s  p resent  i n  t h e  dosage forms d i d  no t  i n t e r f e r e  

w i t h  t h e  assay procedure. 

q u a n t i t a t i v e .  

t o t a l  o f  3 new peaks i n  t h e  chromatograms. 

The recovery  f rom t h e  s y n t h e t i c  m ix tu res  was 

The samples decomposed under d r a s t i c  c o n d i t i o n s  showed a 

BACKGROUND 

Famotidine ( F i g u r e  1)  i s  a new h i s tam ine  H2-receptor an tagon is t .  

It i s  be ing  used e x t e n s i v e l y  f o r  t h e  t rea tmen t  o f  g a s t r i c  u l c e r s .  

Famot id ine  i s  a v a i l a b l e  i n  3 dosage forms, i n j e c t i o n ,  powder f o r  sus- 

pension and t a b l e t s  (20 and 40 mg). Famotidine i s  s t i l l  no t  o f f i c i a l  

i n  t h e  USP-NF. There i s  v e r y  l i t t l e  i n f o r m a t i o n  i n  the  l i t e r a t u r e  f o r  

i t s  q u a n t i t a t i o n  i n  pharmaceut ical  dosage forms. The purpose o f  t hese  

1989 
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1990 PARASRAMPURIA AND DAS GUPTA 

F igu re  1 S t r u c t u r e  o f  famot id ine .  

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 t y - i n d i c a t i n g  high-performance 

l i q u i d  chromatography method f o r  t h e  a n a l y s i s  o f  f amot id ine  i n  

pharmaceutical dosage forms. 

MATERIALS AND METHODS 

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

ACS q u a l i t y  and used as such. The famot id ine  powder (Merck Sharp & 

Dohme) was used w i thou t  f u r t h e r  p u r i f i c a t i o n .  A l l  t h e  dosage forms 

analyzed were from t h e  commercial l o t s .  

Apparatus: 

equipped w i t h  a un i ve rsa l  i n j e c t o r  (Waters U6K), a m u l t i p l e  wavelength 

d e t e c t o r  ( S c h o e f f e l ' s  SF 770, Kra tos  Inc.) and a r e c o r d e r  (Omniscribe 

5213-12, Houston Ins t ruments )  was used. A c18 column (Microbondapak, 

30 cm x 3.9 mm i.d., Waters Assoc ia tes)  was t h e  s t a t i o n a r y  phase. 

Chromatographic Cond i t i ons :  

methanol, 2% V / V  o f  a c e t o n i t r i l e ,  0.1% V / V  o f  g l a c i a l  a c e t i c  a c i d  i n  

0.01M KH2P04 aqueous b u f f e r  s o l u t i o n .  

3.6 ml/min, t h e  s e n s i t i v i t y  was 0.04 AUFS ( a t  268 nm), t h e  c h a r t  speed 

was 30.5 cm/hr and t h e  tempera ture  was ambient. 

P repara t i on  o f  So lu t i ons :  

d imethyl formamide was prepared f r e s h  every  week. 

A h igh-pressure  l i q u i d  chromatograph (Waters ALC 202) 

The mob i l e  phase conta ined 12% V / V  o f  

The f l o w  r a t e  was 2.0 m l  t o  

A 0.04% s tock  s o l u t i o n  o f  f amot id ine  i n  

A 0.07% s tock  so lu -  
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QUANTLTATLON O F  FAMOTLDLNE 1991 

t i o n  o f  su l fameraz ine  ( t h e  i n t e r n a l  s tandard)  i n  methanol was prepared 

f resh  every  month. 

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

40.0 yg/ml o f  f amot id ine  and 28.0 ug/ml o f  sul famerazine. 

E x t r a c t i o n  Procedure - From I n j e c t i o n :  

i n j e c t i o n  (10.0 mg/ml) was d i l u t e d  t o  50.0 m l  w i t h  dimethylformamide. 

A 2.5 m l  q u a n t i t y  was mixed w i t h  1.0 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  su l fameraz ine  and brought t o  volume (25.0 ml)  w i t h  water. 

From Powder f o r  Suspension: 

The stock s o l u t i o n s  were mixed and d i l u t e d  w i t h  

A 2.0 m l  q u a n t i t y  o f  t h e  

The suspension was prepared accord ing  t o  

t h e  d i r e c t i o n s  on t h e  1 

d i l u t e d  t o  50.0 m l  w i t h  

f i l t e r  paper) ,  f i r s t  15 

c o l l e c t e d  f o r  f u r t h e r  d 

b e l .  A 2.5 m l  q u a n t i t y  o f  t h e  suspension was 

d imethy l  formamide, f i  1 t e r e d  ( F i s h e r ' s  9-803-5-E 

in1 of t h e  f i l t r a t e  was r e j e c t e d  and then  

l u t i o n  as g i ven  above under i n j e c t i o n .  

From Tab le ts :  

powder. 

l a b e l  c l a i m )  o f  f amot id ine  was a c c u r a t e l y  weighed, mixed w i t h  40 ml o f  

dimethyl forwamide and t h e  m i x t u r e  s t i r r e d  o c c a s i o n a l l y  f o r  about 5 

minutes. 

mide, f i l t e r e d ,  f i r s t  15 m l  o f  f i l t r a t e  was r e j e c t e d  and then 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  as g i ven  above under i n j e c t i o n .  

Ten t a b l e t s  were accu ra te l y  weighed and ground t o  a f i n e  

A q u a n t i t y  o f  t h e  powder rep resen t ing  20.0 mg (based on the  

It was t h e n  brought  t o  volume (50.0 m l )  w i t h  d imethy l fo rma-  

From 20 mg Tab le ts  f o r  Content U n i f o r m i t y :  

w i t h  %35 m l  o f  d imethyl formamide i n  a 50 m l  Erlenmyer f l a s k ,  then son i -  

ca ted  (Brasonic U l t r a s o n i c  c leaner  Model B-2200R-1) f o r  5 minutes and 

shaken mechan ica l l y  (Forma's model 2564 Shaker Bath) f o r  60 minutes a t  

a speed s e t t i n g  of 6 (on a sca le  o f  0-10). The m i x t u r e  was brought  t o  

volume (50.0 m l )  w i t h  dimethylformamide, f i l t e r e d ,  f i r s t  15 m l  o f  t h e  

f i l t r a t e  was r e j e c t e d  and then 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  as 

One whole t a b l e t  was mixed 

exp la ined above under i n j e c t i o n .  
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1992 PARASRAMPURIA AND DAS GUPTA 

Decomposit ion o f  Famot id ine  Under D r a s t i c  Cond i t i ons :  A 5.0 m l  of t h e  

s tock  s o l u t i o n  o f  f amot id ine  was mixed w i t h  15 m l  o f  water and e i t h e r  

Q l  m l  of %IN ~ $ 0 4  o r  1 m l  o f  % l N  NaOH s o l u t i o n  i n  a 150 m l  beaker. 

The m i x t u r e  was heated t o  b o i l i n g  us ing  a hot p l a t e  (more water was 

added as needed) f o r  10 minutes, coo led  and n e u t r a l i z e d  us ing  e i t h e r  1N 

H2S04 o r  1N NaOH s o l u t i o n .  

was added and the  m i x t u r e  brought t o  volume (50.0 ml )  w i t h  water and 

assayed. No i n t e r n a l  s tandard  was added i n  o rde r  t o  d e t e c t  a d d i t i o n a l  

peaks from t h e  decomposi t ion products.  

Assay Procedure: A 20.0 l.11 q u a n t i t y  of  t h e  assay sample was i n j e c t e d  

i n t o  t h e  chromatograph us ing  t h e  c o n d i t i o n s  descr ibed above. For 

comparison, an i d e n t i c a l  q u a n t i t y  o f  t h e  standard s o l u t i o n  was i n j e c t e d  

a f t e r  t h e  assay sample e lu ted .  The standard s o l u t i o n  conta ined 

i d e n t i c a l  concen t ra t i ons  of d rug  (based on t h e  l a b e l  c l a i m )  and t h e  

i n t e r n a l  standard. 

C a l c u l a t i o n s :  P re l im ina ry  i n v e s t i g a t i o n s  i n d i c a t e d  t h a t  t h e  r a t i o  o f  

peak h e i g h t s  ( famot id ine/sul famerazine) were d i r e c t l y  r e l a t e d  t o  con- 

c e n t r a t i o n s  o f  f amot id ine  ( range t e s t e d  5 40% of t h e  standard concen- 

t r a t i o n ) .  

equat ion:  

A 5 m l  q u a n t i t y  o f  d imethyl formamide 

Therefore,  t h e  r e s u l t s  were c a l c u l a t e d  us ing  a s imp le  

(Rph)a - x 100 = percent  o f  t h e  l a b e l  c la im  found 
(‘ph s 

where (Rph)a i s  t h e  r a t i o  o f  t h e  peak h e i g h t s  of  t h e  assay sample and 

(R ) t h a t  o f  t h e  standard s o l u t i o n .  In the  case o f  decomposed so lu -  

t i o n s  w i thou t  i n t e r n a l  standard, t h e  r e s u l t s  were es t imated  by  t h e  

d i r e c t  comparison o f  f amot id ine  peak h e i g h t s  o f  t h e  assay/standard and 

then  m u l t i p l y i n g  by 100. 

Ph s 
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QUANTITATION OF FAMOTIDINE 1993 

TABLE 1 
ASSAY RESULTS OF VARIOUS DOSAGE FORMS AND SYNTHETIC MIXTURES 

Claim pe r  Tab le t  Percent o f  t h e  
Dosage Form o r  per  m l  Label Claim Found 

(mg) 

I n j e c t  i on 

Suspension 

Tabl e t s  

Tab le ts  ( d i f f e r e n t  l o t )  

Tabl e t s  

Tab le ts  ( d i f f e r e n t  l o t )  

S y n t h e t i c  M i x t u r e  #1 

S y n t h e t i c  M i x t u r e  #2 

10  

8 

20 

20 

40 

40 

40 mg t 260 mg d e x t r o s e  

40 mg t 260 mg l a c t o s e  

101.2 

100.3 

93.8 

99.7 

97.2 

99.2 

99.7 

99.9 

RESULTS AND DISCUSSION 

The r e s u l t s  i n d i c a t e  (Tables 1-2) t h a t  t h e  developed method can be 

used t o  q u a n t i f y  f a m o t i d i n e  i n  pharmaceut ical  dosage forms. The method 

i s  accura te  and p r e c i s e  w i t h  percent  r e l a t i v e  s tandard  d e v i a t i o n s  (RSD) 

based on 5 read ings  o f  1.1-1.3. The separa t i on  o f  t h e  i n t e r n a l  s tan-  

dard, sul famerazine, f rom t h e  drug, f amot id ine ,  was complete ( F i g u r e  

2). The method i s  s t a b i l  i t y - i n d i c a t i n g  s i n c e  t h e  samples decomposed 

under d r a s t i c  c o n d i t i o n s  showed new peaks i n  t h e  chromatograms and l o s t  

most o f  potency ( F i g u r e  3C and D). 

us ing  s u l f u r i c  a c i d  showed o n l y  9% o f  t h e  famot id ine  l e f t  i n t a c t  

( F i g u r e  3C) and a new peak (peak 2) i n  t h e  chromatogram. 

For  example, a sample decomposed 

A sample 
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1994 PARASRAMPURIA AND DAS GUPTA 

TABLE 2 
CONTENT UNIFORMITY RESULTS OF 20 mg TABLETS 

Tab le t  # 
Assay Resu l t s  

(% o f  t h e  l a b e l  c l a i m )  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Average = 98.2 

% RSD = 1.8 

97.9 

98.4 

97.4 

97.0 

102.0 

97.2 

99.6 

99.9 

96.8 

96.0 

decomposed us ing  sodium hydrox ide  showed a l l  o f  f amot id ine  decomposed 

( F i g u r e  3D)  and 3 new peaks i n  t h e  chromatogram. 

E x t r a c t i o n  Procedures f rom I n j e c t i o n  and Suspension: 

were v e r y  s imp le  and t h e r e  was no i n t e r f e r e n c e  from t h e  va r ious  exc ip -  

i e n t s  p resent  i n  these  dosage forms. For example, i n j e c t i o n  a l s o  

conta ined L -aspar t i c  a c i d  and mann i to l  . The suspension a l s o  conta ined 

c i t r i c  acid,  f l a v o r s ,  m i c r o c r y s t a l l i n e  c e l l u l o s e ,  carboxymethyl c e l l u -  

The procedures 
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QUANTITATION OF FAMOTIDINE 1995 
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F igu re  2 Sample chromatograms. Peaks 1-2 a r e  from famot id ine  and 

s u l  famerazine ( t h e  i n t e r n a l  s tandard) ,  r e s p e c t i v e l y .  Chro- 

matogram A i s  f rom a standard s o l u t i o n ,  B f rom suspension and 

C f rom 40 mg t a b l e t s .  For chromatographic c o n d i t i o n s ,  see 

t e x t .  The f l o w  r a t e  was 3.6 ml/min. 

l o s e  sodium, sucrose, xanthan gum, and the  p rese rva t i ves ,  sodium 

benzoate, sodi  um methyl  paraben and sodi  um p ropy l  paraben. 

E x t r a c t i o n  Procedure f rom Tab le ts :  

f o r  t h e  e x t r a c t i o n  o f  f amot id ine  f rom t a b l e t s  was most cha l l eng ing  i n  

t h i s  p r o j e c t .  

To develop an approp r ia te  procedure 

The i n s e r t  (1) prov ided by t h e  manufacturer s t a t e s  t h a t  
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1996 PARASRAMPURIA AND DAS GUPTA 
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F igu re  3 Sample chromatograms. Peak 1 i s  f rom famot id ine  and a l l  t h e  

Chromatogram o t h e r s  a r e  from t h e  produc ts  o f  decomposit ion. 

A i s  from a standard s o l u t i o n ;  B from a 20 mg t a b l e t  when 

drug  was e x t r a c t e d  us ing  s u l f u r i c  a c i d  (see d i scuss ion ) ;  C 

f rom a sample decomposed us ing  s u l f u r i c  ac id ,  and D from a 

sample decomposed us ing  sodium hydrox ide  (see t e x t ) .  For 

chromatographic c o n d i t i o n s ,  see t e x t .  The f l o w  r a t e  was 2.0 

ml/min. 

f amot id ine  i s  f r e e l y  s o l u b l e  i n  g l a c i a l  a c e t i c  ac id ,  s l i g h t l y  s o l u b l e  

i n  methanol, v e r y  s l i g h t l y  s o l u b l e  i n  water and p r a c t i c a l l y  i n s o l u b l e  

i n  e thano l .  

I n i t i a l l y ,  t h e  au thors  t r i e d  t o  e x t r a c t  t h e  a c t i v e  i n g r e d i e n t  

us ing  n,2 m l  o f  %1N H2S04 p e r  40 mg o f  t h e  powder and b r i n g i n g  t h e  

m i x t u r e  t o  100.0 m l  w i t h  water. A f t e r  f i l t e r i n g  and d i l u t i n g ,  t h e  
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QUANTITATION OF FAMOTIDINE 1997 

assay r e s u l t s  i n d i c a t e d  o n l y  about 80% recovery  ( F i g u r e  36) and a new 

peak i n  t h e  chromatogram (peak 2) .  

posed drug i n  t h e  a c i d i c  medium ( F i g u r e  3C). 

a c e t i c  ac id  f o r  s u l f u r i c  a c i d  d i d  no t  produce q u a n t i t a t i v e  recovery.  

The recovery  of d rug  w i t h  50% methanol was o n l y  about 65%. L a t e r  on, 

t h e  manufac turer  p rov ided us w i t h  more physio-chemical  da ta  which 

i n d i c a t e d  famot id ine  was f r e e l y  s o l u b l e  i n  dimethyl formamide. Hence 

t h e  e x t r a c t i o n  procedure g iven above (see m a t e r i a l s  and methods) was 

developed. 

under m a t e r i a l s  and methods) was developed t o  p revent  g r i n d i n g  of each 

t a b l e t  t o  a f i n e  powder. 

2). 

t h e  t a b l e t s .  Tab le ts  a l s o  conta ined hydroxypropy l  m e t h y l c e l l u l o s e ,  

hydroxypropyl  c e l l  u l  ose, i r o n  oxides, magnesi um s tea ra te ,  m i c r o c r y s t a l  - 
l i n e  c e l l u l o s e ,  s ta rch ,  t a l c  and t i t a n i u m  d iox ide .  The recovery  f rom 

the  s y n t h e t i c  m ix tu res  (Tab le  1) was q u a n t i t a t i v e .  

This peak i s  t y p i c a l  o f  t h e  decom- 

Even s u b s t i t u t i n g  g l a c i a l  

For conten t  u n i f o r m i t y ,  a d i f f e r e n t  procedure (see t e x t  

The method gave q u a n t i t a t i v e  r e s u l t s  (Table 

There was no i n t e r f e r e n c e  from t h e  v a r i o u s  e x c i p i e n t s  p resent  i n  

REFERENCE 

1. PEPCIDQ (Famot id ine)  i n s e r t ,  i ssued December 1986 (A.H.F.S. 

Category 56:40), Merck Sharp & Dohme, West Po in t ,  PA. 
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