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RAPID AND SENSITIVE HPLC 
DETERMINATION OF 

RANITIDINE IN PLASMA. 
APPLICATION T O  

PHARMACOKINETICS STUDY 

A B U  M. R U S T U M  
Department o f  Metabolism 

and Environmental Fate 
Hazleton Laboratories America, I I ~ c .  

3301 Kinsman Botilevard 
Madison, Wisconsin 53704 

ABSTRACT 

A r a p i d  and s e n s i t i v e  reversed-phase h igh-per formance l i q u i d  
chromatography (RP-HPLC) method t o r  t h e  s e p a r a t i o n  and q u a n t i f i c a t i o n  o f  t h e  
H 2 - r e c e p t o r  a n t a g o n i s t  d rug  r a n i t i d i n e  i n  human plasma i s  d e s c r i b e d .  

e l i m i n a t e d  i n  t h i s  method. I n s t e a d ,  t h e  p r e  chromatography i s o l a t i o n  o f  t h e  
d r u g  was done by  add ing  a p p r o x i m a t e l y  50 mg o f  z i n c  s u l f a t e  and 200 pL o f  
a c e t o n i t r i l e  i n  1 .0  mL o f  plasma. A s h o r t  column packed w i t h  pH-s tab le  (1-13) 
reve rsed  phase PLRP-S" p a r t i c l e s  was used w i t h  an i s o c r a t i c  e l u t i o n  o f  5.0mbJ 
d i b a s i c  po tass ium phosphate p l u s  0.5OmY te t rdethy lamm0niUm h y d r o x i d e /  
a c e t o n i t r i l e ,  80:20 ( v / v ) .  
0.002 a b s o r p t i o n  u n i t s  f u l l  s c a l e  (AUFS). 
was l e s s  t h a n  I 5  minu tes  and had a l i m i t  o t  d e t e c t i o n  o f  1.0 ng/mL f o r  a 
1OO-pL i n j e c t i o n  volume. 

a t  s e v e r a l  t i m e  p o i n t s  and were ana lyzed  by u s i n q  t h i s  method t o  de te rm ine  
v a r i o u s  pharmacok ine t i c  parameters.  

The e x t r a c t i o n  o f  r a n i t i d i n e  t r o m  plasma by an o r g a n i c  s o l v e n t  was 

l h e  r a n i t i d i n e  was m o n i t o r e d  a t  315 nm and 0.20 t o  
l h e  c o m p l e t i o n  t i m e  o f  t h e  assay 

A f t e r  an o r a l  dose o f  150 mg o t  r a n i t i d i n e ,  plasma samples were c o l l e c t e d  

INTRODUCTION, -- 
R a n i t i d i n e  i s  a h i s t a m i n e  ti - r e c e p t o r  a n t a g o n i s t  agent  and has been 2 

found h i g h l y  e f f e c t i v e  i n  i n h i b i t i n g  g a s t r i c  a c i d  s e c r e t i o n  s t i m u l a t e d  by  
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2316 RUSTUM 

food, pentagas t r in ,  insu l in - induced hypoglycemia, histamine, n a t u r a l  

a l k a l o i d s ,  and many o t h e r  s i m i l a r  chemicals ( 1 ) .  It has a l s o  been proven t o  

be e f f e c t i v e  i n  t h e  t reatment o f  p rophy lax is  o f  s t r e s s  u l c e r a t i o n  

and Z o l l i n g e r - E l l i s o n  syndrome (1-3). I n  a number o f  p a t i e n t s ,  r a n i t i d i n e  

t reatment f a i l e d .  This f a i l u r e  may be r e l a t e d  t o  dosage. Measuring t h e  

concentrat ions o f  r a n i t i d i n e  i n  plasma may h e l p  t o  o b t a i n  maximum therapy w i t h  

minimum t o x i c i t y .  F igure  1 shows t h e  s t r u c t u r a l  formulae o f  r a n i t i d i n e ,  

r a n i t i d i n e  S-oxide. r a n i t i d i n e  N-oxide, and desmethy l ran i t id ine .  

R a n i t i d i n e  i s  a weakly-basic compound. The pKa values o f  t h e  p o s i t i v e l y  

charged r a n i t i d i n e  molecule a r e  2.7 and 8.2 ( 4 ) .  R a n i t i d i n e  was found t o  be 6 

t o  8 times more e f f e c t i v e  than c i m e t i d i n e  i n  i n h i b i t i n g  t h e  a c i d  s e c r e t i o n  

caused by t h e  i n d u c t i o n  o f  h istamine, and a t  l e a s t  5 t imes more po ten t  i n  

i n h i b i t i n g  t h e  g a s t r i c  a c i d  s e c r e t i o n  induced by food and s i m i l a r  

e n t i t i e s  (1).  These p r o p e r t i e s  o f  r a n i t i d i n e  make i t  p o s s i b l e  t o  o b t a i n  an 

optimum therapy w i t h  s i g n i f i c a n t l y  lower doses than c i m e t i d i n e .  

reduce t h e  adverse e f f e c t s  o f  t h e  drug, which i n c l u d e  headache, d izz iness ,  

nausea. abdominal pain,  and s k i n  rash ( 2 ) .  

Th is  may a l s o  

Determinat ion o f  r a n i t i d i n e  i n  t h e  plasma and serum samples o f  p a t i e n t s  

who have ingested t h e  drug i s  based on gas chromatography (GC) ,  

high-performance l i q u i d  chromatography ( H P L C ) ,  and gas chromatography-mass 

spectrometry (GS-MS) (4-12). The sample prepara t ion  i n  most o f  these methods 

invo lves  m u l t i p l e - s t e p  e x t r a c t i o n ,  evaporat ion,  and d e r i v a t i z a t i o n ,  which make 

these methods u n s u i t a b l e  f o r  r o u t i n e  analyses i n  a c l i n i c a l  l a b o r a t o r y .  

This paper descr ibes a r a p i d ,  s e n s i t i v e ,  and simple reversed-phase HPLC 

(RP-HPLC) method t o  est imate r a n i t i d i n e  l e v e l s  i n  t h e  plasma o f  p a t i e n t s  who 

have ingested t h e  drug. The method uses a s lurry-packed s h o r t  column w i t h  an 

i s o c r a t i c  e l u t i o n  o f  t h e  mob i le  phase. Using t h i s  method, t h e  

pharmacokinetics o f  r a n i t i d i n e  was s tud ied  i n  a p a t i e n t  who had o r a l l y  

ingested 150 mg o f  t h e  drug. 
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RANITIDINE IN PLASMA 2317 

(1) RANITIDINE 

(2) DESMETHYLRANITIDINE 

(3) RANITIDINE S-OXIDE 

(4) RANITIDINE N-OXIDE 

FIGURE 1: S t ruc tu ra l  formulae o f  r a n i t i d i n e ,  r a n i t i d i n e  S-oxide, r a n i t i d i n e  
N-oxide, and desmethy l ran i t id ine .  

MATERIALS AND METHODS 

Equipment 

The HPLC system consisted of a Perkin-Elmer Ser ies 410 so lvent  d e l i v e r y  

pump (Perkin-Elmer Corporation, Norwalk, Connecticut), equipped w i t h  a 

Rheodyne 7275 sample i n j e c t o r  (Rheodyne. Cota t i .  C a l i f o r n i a ) ,  equipped w i t h  a 
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RUSTUM 2318 

200-pL loop. 

PLRP-S p a r t i c l e s  was used. A s l u r r y  packer f rom M i c r o m e r i t i c s  (Norcross, 

Georgia) was used t o  pack t h e  a n a l y t i c a l  column. 

u l t r a v i o l e t  (UV) -v is ib le  v a r i a b l e  wavelength absorbance d e t e c t o r  w i t h  a 

f l o w c e l l  pa th  l e n g t h  o f  8.0 mm (ABI A n a l y t i c a l ,  Kratos D i v i s i o n ,  Ramsey, 

New Jersey) was used. UV-v is ib le  chromatograms were recorded on a Houston 

Ins t rument  D5000 s t r i p  c h a r t  recorder  (Houston Instrument Company, Aus t in ,  

Texas). A Model 2200 Branson s o n i c a t o r  was used t o  degas t h e  mobi le phase 

(Branson Cleaning Equipment Company, Shelton, Connect icut) .  A G i lson  P-1000 

d i g i t a l  p i p e t t e  was used f o r  a l l  q u a n t i t a t i v e  sampling (G i lson  I n t e r n a t i o n a l ,  

Middleton. Wisconsin). Deionized water was c o l l e c t e d  from a M i l l i - Q @  system 

( M i l l i p o r e  Corporat ion,  M i l f o r d ,  Massachusetts). An a n a l y t i c a l  balance from 

M e t t l e r  Instrument Corporat ion (Highstown, New Jersey), Model AE100, was used 

f o r  weighing reagents. Samples were c e n t r i f u g e d  by an I E C  c e n t r i f u g e ,  

Model HN (Damon, I E C  D i v i s i o n ,  Needham Heights, Massachusetts). A vor tex  

mixer  f rom S c i e n t i f i c  I n d u s t r i e s ,  Inc. .  (Bohemia, New York), Model 

Vortexer-2@. was used. 

Oak Harbor, Washington) packed w i t h  PLRP-S p a r t i c l e s  was used throughout.  

A 5.0-mL g a s - t i g h t  sy r inge was used t o  f i l t e r  t h e  samples (Hamil ton Company, 

Reno, Nevada). 

Ra in in  Instrument Company, I n c .  (Woburn, Massachusetts). 

A reversed-phase. 5-cm x 4.1-mm column packed w i t h  5-pm 

A Kratos Spect ro f low 783 

A C-130B Upchurch guard column (Upchurch S c i e n t i f i c ,  

A 0.45-pm f i l t e r  t i p  f o r  t h e  syr inge was purchased from 

Mater i  a 1 s 

HPLC-grade a c e t o n i t r i l e  (ACN) ( E M  Science, Cherry H i l l ,  New Jersey) was 

used. R a n i t i d i n e  i n  t h e  form o f  r a n i t i d i n e  hydroch lo r ide  (brand name 

ZantacQ) was obtained i n  Z.O-mL, single-dose v i a l s  f rom Glaxo, I n c .  

(Research T r i a n g l e  Park, Nor th  Caro l ina) ,  and was used as received. The t h r e e  

metabo l i tes  o f  r a n i t i d i n e ,  r a n i t i d i n e  S-oxide, r a n i t i d i n e  N-oxide. and 

desmethy l ran i t id ine  were obtained from t h e  Biomedical Pharmacology D i v i s i o n  o f  

Glaxo Group Research L imi ted  (Ware, H e r t f o r d s h i r e ,  Uni ted Kingdom). Dibasic 
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RANITIDINE IN PLASMA 2319 

potassium phosphate (K2HP04) and z inc  s u l f a t e  (ZnS04). bo th  

reagent-grade, were purchased from F i s h e r  S c i e n t i f i c  Company (Fair lawn, 

New Jersey).  The tetraethylannnonium hydroxide base and Gold Label acetone 

were purchased from A l d r i c h  Chemical Company, Inc .  (Milwaukee. Wisconsin). 

The aged, pooled plasma was obtained from t h e  Blood Center o f  Southeastern 

Wisconsin (Milwaukee, Wisconsin). The b o r o s i l i c a t e  glass c u l t u r e  tubes and 

t h e  disposable g lass  p i p e t t e s  were purchased from C u r t i n  Matheson S c i e n t i f i c ,  

I n c .  ( E l k  Grove, I l l i n o i s ) .  A PLRP-S column (15 cm x 4.6 mn) was purchased 

from A l l t e c h  Associates, Inc .  ( D e e r f i e l d ,  I l l i n o i s ) .  Th is  column was unpacked 

and t h e  s t a t i o n a r y  phase was used t o  pack a 5-cm x 4 .1 -m column. 

4.1-nnn column was used throughout t h e  study. 

The 5-cm x 

Chromatoqraphic Condi t ions 

The mob i le  phase consisted o f  20% ACN i n  5.0mtj K2HP04 and 0.50mM_ 

tetraethylamnonium hydroxide d isso lved i n  u l t r a p u r e  deionized water. The 

nominal pH o f  t h e  mobi le phase m i x t u r e  was approximately 11. 

was d e l i v e r e d  through t h e  HPLC system a t  a r a t e  o f  1.0 mL/minute. 

and i t s  metabo l i tes  were monitored w i t h  a UV-v is ib le  absorbance d e t e c t o r  a t  

315 nm w i t h  s e n s i t i v i t y  from 0.20 t o  0.002 AUFS. 

r a n i t i d i n e  peak i n  plasma samples was done by comparing t h e  peak h e i g h t  of  

r a n i t i d i n e  w i t h  a standard c a l i b r a t i o n  curve. 

The mobi le phase 

R a n i t i d i n e  

Q u a n t i f i c a t i o n  o f  t h e  

EXPERIMENTAL PROCEDURES 

Preparat ion o f  Stock S o l u t i o n  

A stock s o l u t i o n  of r a n i t i d i n e  was prepared by d i s s o l v i n g  50.0 mg o f  

r a n i t i d i n e  hydroch lo r ide  i n  50.0 m i  o f  ACN. 

s o l u t i o n  was d i l u t e d  t o  250 mL i n  ACN. 

plasma and water standards t o  c o n s t r u c t  t h e  c a l i b r a t i o n  curves. 

s o l u t i o n s  of r a n i t i d i n e  S-oxide, r a n i t i d i n e  N-oxide, and d e s m e t h y l r a n i t i d i n e  

Ten m i l l i l i t e r s  o f  t h i s  stock 

This s o l u t i o n  was then used t o  prepare 

Stock 
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2320 RUSTUM 

were prepared s e p a r a t e l y  i n  t h r e e  v i a l s  i n  ACN a t  a c o n c e n t r a t i o n  o f  20 

pg/mL. 

HPLC system t o  de te rm ine  t h e  r e t e n t i o n  t i m e s  under  t h e  exper imen ta l  

chromatographic  c o n d i t i o n s .  A s o l u t i o n  was t h e n  p repared  w i t h  a l l  t h r e e  

m e t a b o l i t e s  and r a n i t i d i n e .  T h i s  m i x t u r e  was i n j e c t e d  i n t o  t h e  HPLC system t o  

determine t h e  r e s o l u t i o n  o f  t h e  m e t a b o l i t e s  w i t h  r a n i t i d i n e .  

Each o f  t h e  t h r e e  m e t a b o l i t e s  was i n j e c t e d  i n d i v i d u a l l y  i n t o  t h e  

P u r i f i c a t i o n  o f  ZnS04 

P u r i f i c a t i o n  o f  ZnS04 c r y s t a l s  was done by add ing  200 mL o f  HPLC-grade 

T h i s  m i x t u r e  was s t i r r e d  on a magnet ic  s t i r r e r  f o r  ACN t o  100 g o f  ZnS04. 

a t  l e a s t  30 minutes.  The s l u r r y  was a l l o w e d  t o  s e t t l e  and t h e  superna tan t  was 

decanted g e n t l y .  The above procedure was t h e n  repea ted  t w i c e  w i t h  f r e s h  ACN 

s o l u t i o n .  The ZnS04 was t h e n  d r i e d  under  a hood a t  room temperature.  

C lean ing  o f  B o r o s i l i c a t e  C u l t u r e  Tubes 

B o r o s i l i c a t e  c u l t u r e  tubes  were p l a c e d  i n  a c o n t a i n e r  and Gold Label 

acetone was t h e n  added. 

acetone)  was s o n i c a t e d  on an u l t r a s o n i c  b a t h  f o r  a t  l e a s t  30 m inu tes .  

acetone was decanted and r e p l a c e d  by HPLC-grade ACN. 

f o r  app rox ima te l y  15 m inu tes  and t h e  ACN was decanted. 

ACN was repea ted  once more w i t h  f r e s h  ACN. 

d r i e d  i n  an oven a t  a tempera tu re  o f  100°C. 

The c o n t a i n e r  ( w i t h  t h e  b o r o s i l i c a t e  tubes  and 

The 

T h i s  was a g a i n  son ica ted  

The s o n i f i c a t i o n  w i t h  

The b o r o s i l i c a t e  tubes  were then  

S l u r r v  Pack ing o f  t h e  A n a l y t i c a l  Column 

The 5-cm x 4.1-mn a n a l y t i c a l  column was packed by u s i n g  a s l u r r y  pack ing  

Approx ima te l y  0.7 g o f  5-pm PLRP-S m i c r o p a r t i c u l a t e  s t a t i o n a r y  method. 

phase was weighed o u t  and t r a n s f e r r e d  i n t o  t h e  s l u r r y  packer .  

o f  i s o p r o p y l  alcoho1:methanol was prepared and degassed by s o n i f i c a t i o n .  

Approx ima te l y  30 mL o f  t h i s  m i x t u r e  was t r a n s f e r r e d  i n t o  t h e  s l u r r y  packer .  

T h i s  m i x t u r e  was s t i r r e d  f o r  20 m inu tes  on a magnet ic  s t i r r i n g  p l a t e .  The 

A 50:50 m i x t u r e  
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RANITIDINE IN PLASMA 2321 

s l u r r y  packer was then assembled and t h e  column t o  be packed was connected 

w i t h  t h e  o u t l e t  o f  t h e  packer. 

Waters M-6000 so lvent  d e l i v e r y  HPLC pump. 

methano1:isopropyl a lcoho l  (50:50) was used u n t i l  t h e  so lvent  s t a r t e d  t o  f l o w  

through t h e  o u t l e t  o f  t h e  packer and t h e  column. A t  t h i s  p o i n t  t h e  f l o w  r a t e  

was increased t o  a t t a i n  a back pressure o f  5,500 p s i .  

decreased cont inuous ly  w i t h  t ime i n  o rder  t o  ma in ta in  a constant back-pressure 

o f  approximately 5,500 p s i ;  t h e  back-pressure increased w i t h  t ime as t h e  

column f i l l e d  up w i t h  t h e  s t a t i o n a r y  phase. The back-pressure increased 

sharp ly  when t h e  column was completely f i l l e d  w i t h  the  s t a t i o n a r y  phase and 

t h e  f l o w  was h a l t e d  by automatic shut-down o f  t h e  so lvent  d e l i v e r y  pump a t  

6,000 p s i .  

methanol through t h e  column f o r  a t  l e a s t  20 hours a t  a f l o w  r a t e  o f  

0.2 mL/minute. 

t h e o r e t i c a l  p l a t e  number (N) f o r  tou lene and phenol when a mobi le phase o f  

methanol:O.Oltj aqueous monobasic potassium phosphate (65:35) a t  a f l o w  r a t e  o f  

1.0 mL/minute was used. 

The i n l e t  o f  t h e  packer was connected w i t h  a 

A f l o w  r a t e  o f  1.0 mL/minute o f  

The f l o w  r a t e  was 

The column was then cond i t ioned by d e l i v e r i n g  pure HPLC-grade 

The e f f i c i e n c y  o f  t h e  column was determined by c a l c u l a t i n g  t h e  

Pre-Chromatographv I s o l a t i o n  o f  R a n i t i d i n e  from Plasma 

I s o l a t i o n  o f  r a n i t i d i n e  from plasma c o n s t i t u e n t s  be fore  chromatography was 

conducted by adding 200 pL o f  ACN and approximately 50 mg o f  ZnS04 

c r y s t a l s  t o  1.0 mL o f  plasma. The aged plasma was s to red  a t  -10°C. Th is  

plasma was thawed a t  room temperature and 1.0 mL o f  thawed plasma was p i p e t t e d  

i n t o  a disposable b o r o s i l i c a t e  t e s t  tube. An a l i q u o t  o f  t h e  standard stock 

s o l u t i o n  o f  r a n i t i d i n e  was added t o  t h e  1.0 mL o f  plasma and vortexed f o r  

30 seconds. A 200-pL a l i q u o t  o f  ACN and approximately 50 mg o f  ZnS04 was 

added t o  t h e  p lasma-ran i t id ine  s o l u t i o n ,  mixed on a vor tex  mixer f o r  

approximately 2 minutes, and c e n t r i f u g e d  a t  2,200 g f o r  3 minutes. 

supernatant was decanted i n t o  another f r e s h  b o r o s i l i c a t e  c u l t u r e  t e s t  tube. 

Th is  s o l u t i o n  was f i l t e r e d  through a 0.45-pm f i l t e r  t i p  us ing  a 5.0-mL 

The 
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2322 RUSTUM 

gas- t igh t  syr inge. 

onto t h e  chromatographic system. 

An a l i q u o t  o f  t h i s  f i l t e r e d  s o l u t i o n  was i n j e c t e d  d i r e c t l y  

Construct ion o f  t h e  C a l i b r a t i o n  Curve 

The stock s o l u t i o n  o f  r a n i t i d i n e  descr ibed i n  t h e  Preparat ion o f  Stock 

S o l u t i o n  s e c t i o n  was s to red  a t  -1OT and was found t o  be s t a b l e  f o r  a t  l e a s t  

1 year. A t  l e a s t  s i x  s o l u t i o n s  o f  r a n i t i d i n e  were prepared by adding enough 

stock s o l u t i o n  t o  g i v e  concent ra t ions  o f  about 0.010, 0.250, 3.00, 10.0, 20.0, 

and 40.0 pg/mL. 

ACN and water (20:80); plasma; and 20:80 ACN:water and 50 mg o f  ZnS04/mL o f  

t h e  s o l u t i o n .  The plasma s o l u t i o n s  were t r e a t e d  i d e n t i c a l l y  as descr ibed i n  

t h e  Pre-Chromatography I s o l a t i o n  o f  R a n i t i d i n e  sec t ion .  

t h e  p a t i e n t  had r a n i t i d i n e  concent ra t ions  h i g h e r  than 40.0 pg/mL, then 

a d d i t i o n a l  h igher -concent ra t ion  s o l u t i o n s  were used t o  c o n s t r u c t  t h e  

c a l i b r a t i o n  curve ( t h e  c a l i b r a t i o n  curve was l i n e a r  t o  a t  l e a s t  100 pg/mL). 

A l i n e a r  c a l i b r a t i o n  curve o f  peak h e i g h t  versus concent ra t ion  o f  t h e  drug was 

constructed and used f o r  subsequent plasma q u a n t i f i c a t i o n s .  

These s o l u t i o n s  were prepared i n  each o f  t h r e e  mat r ices :  

I f  plasma samples o f  

RESULTS AND DISCUSSION 

F igure  2 shows t h e  chromatogram o f  r a n i t i d i n e  and i t s  t h r e e  major 

metabo l i tes :  r a n i t i d i n e  S-oxide, r a n i t i d i n e  N-oxide, and desmethy l ran i t id ine  

i n  ACN s o l u t i o n .  Typ ica l  chromatograms f o r  t h e  c o n t r o l  plasma and plasma from 

p a t i e n t s  t h a t  ingested r a n i t i d i n e  a r e  i n  Figures 3 and 4 .  

From t h e  chromatogram ( f i g u r e  2 )  i t  i s  c l e a r  t h a t  t h e  chromatographic 

cond i t ions  used i n  t h i s  experiment a r e  capable o f  r e s o l v i n g  r a n i t i d i n e  from 

i t s  t h r e e  major metabo l i tes .  Inspec t ion  o f  Figures 3 and 4 shows t h a t  t h e  

r a n i t i d i n e  peak i s  we l l - reso lved and d i d  n o t  i n t e r f e r e  w i t h  plasma c r e a t i n i n e  

and endogenous substances. A l i n e a r  c a l i b r a t i o n  curve o f  r a n i t i d i n e  peak 

h e i g h t  versus concent ra t ion  was used ins tead o f  an i n t e r n a l  standard method. 

The l i n e a r  c a l i b r a t i o n  curve method a l s o  e l im ina ted  t h e  p o s s i b i l i t y  o f  any 
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3 

4 

Retention Time (minutes) 

FIGURE 2: Chromatogram o f  r a n i t i d i n e  and i t s  t h ree  metabol i tes i n  ACN 
so lu t i on .  The peak designat ions 1, 2, 3 ,  and 4 are  the  same as 
described i n  Figure 1. 

peak i n te r fe rence  between the  i n t e r n a l  standard and the  r a n i t i d i n e  peak. 

C a l i b r a t i o n  curves f o r  plasma and water t rea ted  w i t h  20% ACN and approximately 

50 mg o f  ZnS04 f o r  1.0 mL o f  plasma were constructed. 

curve was constructed f o r  water t rea ted  on ly  w i t h  20% ACN. 

cons t ruc t ing  these c a l i b r a t i o n  curves was t o  see whether the  ACN. ZnS04, o r  

a combination ACN and ZnS04 when used f o r  water and plasma had any e f f e c t  on 

t h e  slope and o ther  parameters o f  t he  c a l i b r a t i o n  curves. Table 1 shows the  

c o r r e l a t i o n  c o e f f i c i e n t ,  slope, and i n t e r c e p t  values o f  t he  th ree  c a l i b r a t i o n  

curves. 

A t h i r d  c a l i b r a t i o n  

The ob jec t i ve  o f  
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I I I I I I 
2 4 6 8 1 0 1 2  

Retention flme (minuter) 

FIGURE 3: Chromatogram o f  plasma w i t h  no  r a n i t i d i n e .  
and 0.005 AUFS. 
t e x t .  

D e t e c t o r  was a t  315 nrn 
Chromatographic c o n d i t i o n s  a r e  as d e s c r i b e d  i n  t h e  

R i n d i c a t e s  t h e  r e t e n t i o n  t i m e  o f  r a n i t i d i n e .  

TABLE 1 

Parameters o f  C a l i b r a t i o n  Curves o f  R a n i t i d i n e  i n  D i f f e r e n t  M a t r i c e s  

M a t r i x  
C o r r e l a t i o n  

Slope C o e f f i c i e n t  Y - I n t e r c e p t  

20:80, ACN:water 135 0.9997 40.3 

20:BO, ACN:water 133 0.9950 63.8 
t r e a t e d  w i t h  ZnSO4 
(50 rng/rnL) 

(50 mq/mL) i n  plasma 
20% ACN and ZnSO4 116 0.9996 -12.1 
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I I I I I 
4 6 6 10 12 

Retention Tlme (minutes) 

F I G U R E  4: A t y p i c a l  chromatogram o f  an e x t r a c t  o f  plasma f r o m  a p a t i e n t  who 
i n g e s t e d  r a n i t i d i n e .  C o n c e n t r a t i o n  found  was 260 ng/mL. 
R i n d i c a t e s  t h e  r a n i t i d i n e  peak. The d e t e c t o r  was a t  315 nm and 
0.01 AUFS. The ch romatog raph ic  c o n d i t i o n s  a r e  as d e s c r i b e d  i n  t h e  
t e x t .  

S t a t i s t i c a l  c a l c u l a t i o n  a t  a 95% c o n f i d e n c e  i n t e r v a l  o f  t h e  s lopes  o f  t h e  

c a l i b r a t i o n  cu rves  i n  ACN:water (20:80) and i n  ACN:water (20:80) t r e a t e d  w i t h  

ZnS04 were i d e n t i c a l .  

a p p r o x i m a t e l y  13% l e s s  t h a n  t h e  slope i n  w a t e r  t r e a t e d  i d e n t i c a l l y  b e f o r e  

i n j e c t i o n .  T h i s  i n d i c a t e s  t h a t  some o f  t h e  r a n i t i d i n e  may have 

c o - p r e c i p i t a t e d  w i t h  t h e  endogenous substance o f  t h e  plasma. 

t h e  pre-chromatography i s o l a t i o n  of r a n i t i d i n e  f r o m  plasma p r e c i p i t a t e s  

s i g n i f i c a n t  amounts o f  p r o t e i n s  t h a t  a r e  p r o b a b l y  o f  h i g h  m o l e c u l a r  w e i g h t .  

The s l o p e  o f  t h e  c a l i b r a t i o n  c u r v e  i n  plasma i s  

The 20% ACN i n  
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2326 RUSTUM 

The a d d i t i o n  o f  ZnS04 caused an a d d i t i o n a l  p r e c i p i t a t i o n  o f  t h e  endogenous 

substances t h a t  were n o t  e f f e c t e d  by ACN. 

plasma samples i s  omit ted,  then l a r g e  plasma peaks e l u t e  w i t h  s i m i l a r  

r e t e n t i o n  t imes as t h a t  o f  r a n i t i d i n e ,  and t h e r e f o r e  i n t e r f e r e  w i t h  t h e  

q u a n t i f i c a t i o n  o f  t h e  r a n i t i d i n e  peak. 

I f  t h e  ZnS04 c lean ing  s tep  o f  t h e  

The c lean ing  o f  t h e  b o r o s i l i c a t e  c u l t u r e  t e s t  tubes and ZnS04 i s  a 

c r i t i c a l  step o f  t h i s  method i n  o rder  t o  achieve reproduc ib le  chromatographic 

r e s u l t s  w i t h  no i n t e r f e r e n c e  peaks. 

be fore  sample prepara t ion  and pre-chromatographic i s o l a t i o n  o f  r a n i t i d i n e  from 

plasma, then l a r g e  i n t e r f e r i n g  peaks over lap  t h e  r a n i t i d i n e  peak. 

I f  t h e  c lean ing  steps a r e  n o t  fo l lowed 

A guard column was used on t h e  t o p  o f  t h e  a n a l y t i c a l  column and was a l s o  

packed w i t h  PLRP-S p a r t i c l e s .  The a n a l y t i c a l  column showed no s i g n i f i c a n t  

d e t e r i o r a t i o n  o f  chromatographic p r o p e r t i e s  a f t e r  600 i n j e c t i o n s .  The packing 

o f  t h e  guard column needed t o  be replaced by f r e s h  packing a f t e r  approximately 

60 in j .ect ions.  

f i l t e r e d  through t h e  0.45-pm f i l t e r  t i p s  by t h e  a i d  o f  a gas- t igh t  syr inge, 

then t h e  back-pressure o f  t h e  chromatographic systems exceeds 5,000 p s i  a f t e r  

5 t o  10 i n j e c t i o n s .  Therefore,  f i l t e r i n g  t h e  plasma samples be fore  i n j e c t i o n  

i n t o  t h e  HPLC system i s  extremely necessary i n  o r d e r  t o  achieve longer  column 

l i f e  and t o  avo id  h i g h  back-pressure o f  t h e  chromatographic system. 

The e f fec t i veness  o f  a 20% ( v / v )  organic so lvent  t o  p r e c i p i t a t e  p r o t e i n s  

It was a l s o  observed t h a t  i f  t h e  plasma samples were n o t  

f rom plasma was i n v e s t i g a t e d  us ing  methanol, n-propanol. i s o p r o p y l  a lcoho l ,  

and ACN. 

p r e c i p i t a t i o n ,  fo l lowed by methanol, i s o p r o p y l  a lcoho l ,  and n-propanol. 

Therefore,  ACN was used i n  t h i s  experiment. 

ZnS04 was found t o  be op t ima l  f o r  1.0 mL o f  plasma. Use o f  l e s s  than 40 mg 

of ZnS04 r e s u l t e d  i n  l a r g e  chromatographic plasma peaks t h a t  overlapped t h e  

r a n i t i d i n e  peak. 

r a n i t i d i n e  a l s o  c o - p r e c i p i t a t e d  w i t h  many endogenous substances. 

It was found t h a t  ACN was most e f f e c t i v e  i n  plasma p r o t e i n  

The use o f  approximately 50 mg o f  

When t o o  much ZnSOq ( g r e a t e r  than 50 mg) was used, 
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RANITIDINE IN PLASMA 2327 

The r e p r o d u c i b i l i t y  and accuracy o f  t h e  assay was determined by 

r e p e t i t i v e  a n a l y s i s  o f  plasma "sp ikedu w i t h  a l i q u o t s  o f  standard r a n i t i d i n e  

s o l u t i o n .  The da ta  f o r  same-day and day-to-day analyses a r e  i n  Tables 2 and 3. 

The percent  o f  r e l a t i v e  standard d e v i a t i o n  (%RSD) ranged from 2.4 t o  6.0 

f o r  same-day analyses and 3.2 t o  5.2 f o r  day-to-day analyses. I n s p e c t i o n  o f  

Tables 2 and 3 shows t h a t  t h e  r e p r o d u c i b i l i t y  o f  t h e  assays (%RSD) i s  b e t t e r  

a t  h i g h e r  p lasma-ran i t id ine  concent ra t ions .  Nevertheless, t h e  %RSD was l e s s  

than 10 a t  a r a n i t i d i n e  concent ra t ion  o f  5 ng/mL i n  plasma s o l u t i o n s .  

Because r a n i t i d i n e  i s  a weakly-basic compound, an a l k a l i n e  mob i le  phase 

was used i n  o r d e r  t o  e l u t e  r a n i t i d i n e  i n  i t s  molecular form. The e l u t i o n  o f  

TABLE 2 

Assay R e p r o d u c i b i l i t y  f o r  Same-Day Ana lys is  

Concentrat ion (uq/mL) (Mean tSD) Percent 
Actual  -- Determined RSD 

0.025 0.021 f0.012 6.0 
0.10 0.12 t0.005 4 .2  
1.5 1.7 tO.08 4.7 
5.0 4.8 t0.14 2.9 

20.0 21.6 t0.52 2.4 

TABLE 3 

Assay R e p r o d u c i b i l i t y  f o r  Day-to-Day Ana lys is  

Concentrat ion (uq/mL) (Mean +SOL Percent 
Actual  Determineda - RSD 

0.050 0.058 t0.003 5.2 
0.20 0.24 t0.013 5.4 
2.0 2.4 tO.09 3.8 

10.0 9.6 f0 .38  3.9 
25.0 25.7 f0.82 3.2 

SO Standard d e v i a t i o n .  
RSD R e l a t i v e  standard d e v i a t i o n .  

a Samples were analyzed everyday f o r  
5 days. 
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2328 RUSTUM 

ACN in Mobile Phase (YO) 

FIGURE 5: E f f e c t  of m o b i l e  phase ACN on peak h e i g h t  o f  r a n i t i d i n e .  
r a n i t i d i n e  i n j e c t e d  i n  each i n t e r v a l  was 20 ng. 

Amount o f  

r a n i t i d i n e  i n  i t s  m o l e c u l a r  f o rm a l s o  improved t h e  r e s o l u t i o n  and s e n s i t i v i t y  

o f  t h e  peak. The m o b i l e  phase r a t i o s  used i n  t h i s  exper iment  were o p t i m a l  

w i th  r e s p e c t  t o  s e n s i t i v i t y  and r e s o l u t i o n  o f  t h e  r a n i t i d i n e  peak f rom t h e  

plasma peaks. 

An exper iment  was conducted by i n j e c t i n g  a c o n s t a n t  amount o f  r a n i t i d i n e  

i n t o  t h e  HPLC system and v a r y i n g  t h e  p e r c e n t  o f  ACN i n  t h e  m o b i l e  phase. 

F i g u r e  5 shows t h e  l i n e a r  r e g r e s s i o n  p l o t  o f  peak h e i g h t  versus p e r c e n t  o f  ACN 

i n  t h e  m o b i l e  phase. From t h e  l i n e a r  r e g r e s s i o n  d a t a  ( r  = 0.994). i t  appears 

t h a t  t h e  peak h e i g h t  o f  r a n i t i d i n e  has a l i n e a r  r e l a t i o n s h i p  a t  l e a s t  up t o  

50% o f  ACN i n  t h e  m o b i l e  phase when a l l  o t h e r  exper imen ta l  c o n d i t i o n s  a r e  k e p t  

cons tan t .  T h i s  r e l a t i o n s h i p  m i g h t  n o t  be l i n e a r  w i t h  a h i g h e r  percentage o f  

ACN i n  t h e  m o b i l e  phase because r a n i t i d i n e  will e l u t e  a t  v o i d  volume under  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
2
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



RANITIDINE IN PLASMA 

1 6 1  T 

2329 

0 10 20 30 40 50 

ACN in Mobile Phase (%) 

FIGURE 6: E f f e c t  o f  m o b i l e  phase ACN on t h e  k '  v a l u e  o f  r a n i t i d i n e .  
Twenty ng o f  r a n i t i d i n e  was i n j e c t e d  a t  each i n t e r v a l .  

t h o s e  c o n d i t i o n s  and measur ing t h e  peak h e i g h t  a c c u r a t e l y  would be v e r y  

d i f f i c u l t .  

l h e  r e t e n t i o n  t i m e  and c a p a c i t y  f a c t o r  ( k ' )  o f  r a n i t i d i n e  i n c r e a s e d  and 

t h e  peak h e i g h t  decreased w i t h  d e c r e a s i n g  amounts o f  ACN i n  t h e  m o b i l e  phase. 

The decrease i n  peak h e i g h t  was due t o  t h e  chromatographic  band-broadening o f  

t h e  r a n i t i d i n e  peak. F i g u r e  6 shows t h e  p l o t  o f  k '  and ACN (%) i n  t h e  m o b i l e  

phase. 

i n c r e a s e  o f  A C N ,  and t h e n  becomes f a i r l y  c o n s t a n t  as i t  approaches a v a l u e  o f  

one or l e s s .  It was found t h a t  t h e  k '  v a l u e  o f  r a n i t i d i n e  shou ld  be a t  l e a s t  

4 . 5  i n  o r d e r  t o  a c h i e v e  adequate r e s o l u t i o n  o f  t h e  r a n i t i d i n e  peak f r o m  t h e  

plasma peaks. 

o f  a p p r o x i m a t e l y  5 .5 .  

It i s  c l e a r  f r o m  t h e  f i g u r e  t h a t  t h e  k '  decreases s h a r p l y  w i t h  an 

The m o b i l e  phase r a t i o s  used i n  t h i s  exper imen t  gave a k' v a l u e  
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F I G U R L  7 :  E f f e c t  o f  m o b i l e  phase i o n i c  s t r e n g t h  on t h e  k '  va lue  o f  
r a n i t i d i n e .  O the r  chromatographic  c o n d i t i o n s  a r e  as desc r ibed  i n  
F i g u r e  4 .  

Another  exper imen t  was done t o  i n v e s t i g a t e  t h e  i o n i c  s t r e n g t h  o f  t h e  

m o b i l e  phase on t h e  r e t e n t i o n  t i m e  and k' va lue  o f  r a n i t i d i n e .  F i g u r e  7 shows 

t h e  p l o t  o f  t h e  r e s u l t s  o f  t h i s  exper imen t .  I n s p e c t i o n  o f  F i g u r e  7 shows t h a t  

k '  decreases w i t h  t h e  i n c r e a s e  o f  t h e  i o n i c  s t r e n g t h  o f  t h e  m o b i l e  phase. 

l h i s  e f f e c t  l e v e l s  o f f  as t h e  k '  v a l u e  o f  r a n i t i d i n e  approaches a v a l u e  o f  

a p p r o x i m a t e l y  3. There fo re ,  e x t r a  c a r e  must be t a k e n  i n  sample i n j e c t i o n  so 

t h a t  t h e  i o n i c  s t r e n g t h  o f  t h e  m o b i l e  phase s tays  reasonab ly  unchanged a f t e r  

t h e  sample i n j e c t i o n .  

i n d i c a t i o n  t h a t  t h e  i o n i c  s t r e n g t h  o f  t h e  m o b i l e  phase was a l t e r e d  d u r i n g  

i n j e c t i o n  o f  t h e  sample s o l u t i o n .  

l r r e p r o d u c i b l e  r e t e n t i o n  t i m e  and peak h e i g h t  i s  a good 

Severa l  columns were t e s t e d  f o r  s e l e c t i v i t y  and s e n s i t i v i t y  o f  t h e  

r a n i t i d i n e  peak. I t  was found  t h a t  t h e  s i l i c a - b a s e d  reversed-phase columns 
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RANITIDINE IN PLASMA 2331 

gave h i g h e r  t h e o r e t i c a l  p l a t e s / m e t e r  t h a n  t h e  polymer ic-based reversed-phase 

columns. Because t h e  m o b i l e  phase was a l k a l i n e  and t h e  s i l i c a - b a s e d  

s t a t i o n a r y  phases were u n s t a b l e  under  a l k a l i n e  pH, t h e  pH s t a b l e  (1-13) PLRP-S 

column was used. 

The recove ry  o f  r a n i t i d i n e  f rom p a t i e n t s '  plasma samples was determined by 

" s p i k i n g "  an a l i q u o t  o f  a s tandard  r a n i t i d i n e  s o l u t i o n  i n t o  a sample t o  g i v e  

t w i c e  t h e  c o n c e n t r a t i o n  o f  t h e  d rug  t h a t  had been determined e a r l i e r .  A f t e r  

" s p i k i n g " ,  t h e  c o n c e n t r a t i o n  was determined by i n j e c t i n g  t h e  sample i n t o  t h e  

chromatographic  system and comparing t h e  peak h e i g h t  w i t h  a s tandard  

c a l i b r a t i o n  curve.  The f o l l o w i n g  e q u a t i o n  was used: 

Concen t ra t i on  
Percen t  c o n c e n t r a t i o n  determined a f t e r  " s p i  k i n q "  100 

Concen t r a t  i on 
expected a f t e r  " s p i k i n g "  

The r e s u l t s  o f  t h e  recove ry  exper iment  o f  plasma samples o f  p a t i e n t s  

hav ing  h i g h  and low  c o n c e n t r a t i o n s  o f  r a n i t i d i n e  a r e  i n  l a b l e  4. 

I n s p e c t i o n  o f  Tab le  4 shows t h a t  t h e  recove ry  o f  r a n i t i d i n e  f r o m  p a t i e n t s '  

plasma v a r i e d  f rom 92% t o  105%. However, t h e  recove ry  o f  r a n i t i d i n e  f rom 

plasma samples "sp i ked"  w i t h  s tandard  r a n i t i d i n e  s o l u t i o n  t o  g i v e  

c o n c e n t r a t i o n s  o f  20 ng/mL o r  l e s s  v a r i e d  f rom 85% t o  110%. 

The i n  v i v o  pharmacok ine t i cs  o f  r a n i t i d i n e  i n  a p a t i e n t  who i n g e s t e d  a 

s i n g l e  o r a l  dose o f  150 mg o f  r a n i t i d i n e  was s t u d i e d  u s i n g  t h i s  method. The 

TABLE 4 

Recovery o f  R a n i t i d i n e  i n  P a t i e n t s '  Plasma Samples 

Mean Concen t ra t i on  (us/rnL) ( n  = 2) 
ExDec t e d  Determined 

I n  Plasma 

0.035 
0.28 
1.4 
0.76 
2.3 
0.7 

A f t e r '  "SD ik ing "  

0.70 
0.56 
2.8 
1.52 
4.6 

17.4 

~. A f t e r  "SD ik inu "  

0.67 
0.59 
2.6 
1.4 
4.5 

17.7 

Percen t  
Recover1  

96 
105 

93 
92 
98 

102 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
2
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



2332 RUSTUM 

720 

600 2 
E 

- 480 

f! 
% 360 

-- a 
C 

.- s 

6 
.E 240 
e 
s a 

- 
c 

0 
C 

al 

w - 
120 

0 

Time (hour) 

F I G U R E  8: Plasma c o n c e n t r a t i o n  versus t i m e  cu rve  f o l l o w i n g  a s i n g l e  dose o r a l  
a d m i n i s t r a t i o n  o f  150 mg o f  r a n i t i d i n e  t o  a p a t i e n t  s u f f e r i n g  f rom 
duodenal u l c e r .  

p a t i e n t  was s u f f e r i n g  f r o m  duodenal u l c e r  and has been a d m i n i s t e r e d  t h e  d rug  

(150 mg t w i c e  d a i l y )  f o r  more than  6 weeks. F i g u r e  8 shows t h e  r a n i t i d i n e  

c o n c e n t r a t i o n  i n  plasma w i t h  r e s p e c t  t o  t i m e .  The e l i m i n a t i o n  r a t e  c o n s t a n t  

(k,) was ob ta ined  by an open two-compartment model w i t h  f i r s t - o r d e r  

a b s o r p t i o n  and e l i m i n a t i o n  f r o m  t h e  c e n t r a l  compartment. The d a t a  were 

analyzed by l i n e a r  reg ress ion .  

determined f rom t h e  e q u a t i o n  t 

2.92 hours.  

r a n i t i d i n e  was approx ima te l y  2.5 hou rs .  

( C m a x )  was found t o  be approx ima te l y  678 ng/mL. 

The e l i m i n a t i o n  h a l f - l i f e  (tl,2) was 

2 -0.693/ke and was found t o  be 1 / 2  

The t i m e  r e q u i r e d  t o  reach t h e  maximum c o n c e n t r a t i o n  ( t m a x )  o f  

The maximum plasma c o n c e n t r a t i o n  
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RANITIDINE IN PLASMA 2333 

From F i g u r e  8 i t  i s  c l e a r  t h a t  r a n i t i d i n e  gave two  peak c o n c e n t r a t i o n s  

when t h e  d r u g  was i n g e s t e d  o r a l l y .  Van Hecken and M i l l e r  a l s o  observed two  

peak conc 

t h e  d r u g  

t h e  d r u g  

pH va lues  

doub le  pe 

n t r a t i o n s  o f  r a n i t i d i n e  i n  t h e  samples o f  a s u b j e c t  t h a t  i n g e s t e d  

1 3 ,  1 4 ) .  The doub le  peak c o u l d  be due t o  an i n i t i a l  a b s o r p t i o n  o f  

n t h e  stomach, s i n c e  r a n i t i d i n e  i s  a weak ly -bas i c  compound and t h e  

o f  t h e  stomach and i n t e s t i n e  a r e  s i g n i f i c a n t l y  d i f f e r e n t .  T h i s  

k c o u l d  a l s o  be r e l a t e d  t o  t h e  dosage form.  A p r e r e q u i s i t e  o f  d r u g  

a b s o r p t i o n  when a d m i n i s t e r e d  o r a l l y  i s  t o  b r i n g  t h e  d r u g  i n t o  s o l u t i o n  a t  t h e  

s i t e  o f  a b s o r p t i o n .  Some pharmaco techn ica l  f a c t o r s  may a l t e r  t h e  b i o l o g i c a l  

per formance of a drug by chang ing  t h e  r a t e  and e x t e n t  o f  d r u g  r e l e a s e  f r o m  t h e  

dosage f o r m  upon a d m i n i s t r a t i o n .  There fo re ,  d r u g  d i s i n t e g r a t i o n  p r o d u c t s  

h a v i n g  d i f f e r e n t  r e l e a s e  and d i s s o l u t i o n  c h a r a c t e r i s t i c s  w i l l  r e s u l t  i n  

d i f f e r e n t  b l o o d  o r  plasma l e v e l  cu rves .  

I n i t i a l  d i s i n t e g r a t i o n  p r o d u c t s  o f  r a n i t i d i n e  may genera te  s m a l l  p a r t i c l e s  

and l a r g e r  g r a n u l e s .  Rapid d i s s o l u t i o n  o f  r a n i t i d i n e  f rom t h e  s m a l l e r  

p a r t i c l e s  may have genera ted  t h e  s m a l l e r  peak and a l a r g e r  c o n t r i b u t i o n  f rom 

t h e  g r a n u l e s  may have produced t h e  a d d i t i o n a l ,  l a r g e r  predominant  peak. 

h y p o t h e s i s  can be t e s t e d  by  a d m i n i s t e r i n g  t h e  d r u g  i n  l i q u i d  form.  

T h i s  

CONCLUSION 

The a n a l y t i c a l  method p resen ted  i n  t h i s  paper  p r o v i d e s  a s imp le ,  

s e n s i t i v e ,  and r a p i d  method f o r  t h e  e s t i m a t i o n  of r a n i t i d i n e  i n  plasma 

specimens o f  p a t i e n t s  who i n g e s t e d  t h e  drug.  By f o l l o w i n g  t h e  i n  v i v o  

pharmacok ine t i cs  and measur ing t h e  c o n c e n t r a t i o n  o f  r a n i t i d i n e  o f  p a t i e n t s '  

plasma, r a t i o n a l i z a t i o n  of dose and t h e r a p y  may be o p t i m i z e d ,  e s p e c i a l l y  f o r  

p a t i e n t s  who a r e  e l d e r l y  and have m u l t i p l e  organ d i s f u n c t i o n .  

An a n a l y t i c a l  method i s  a p r e r e q u i s i t e  i n  d e t e r m i n i n g  t h e  above ment ioned 

c l i n i c a l  parameters.  

l i t e r a t u r e  r e q u i r e  m u l t i p l e - s t e p  e x t r a c t i o n  and e v a p o r a t i o n  f o r  sample 

p r e p a r a t i o n  b e f o r e  chromatography.  I n  t h i s  method, t h e  e x t r a c t i o n  and 

R a n i t i d i n e  assays d e s c r i b e d  by  o t h e r  a u t h o r s  i n  t h e  
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evaporation steps have been e l im ina ted  from the  procedure, which reduces the  

t ime o f  sample prepara t ion  and increases the  r e p r o d u c i b i l i t y  o f  the  assay 

s i g n i f i c a n t l y .  

standard method because o f  the  high p rec i s ion  o f  t he  method. 

dynamic range o f  the  method i s  a t  l e a s t  f o u r  orders o f  magnitude w i t h  a %RSD 

o f  less  than 6. 

A s t r a i g h t  c a l i b r a t i o n  method was used ins tead o f  an i n t e r n a l  

The l i n e a r  

The s e n s i t i v i t y  of  an HPLC method depends on many fac to rs ,  such as means 

of de tec t ion ,  volume o f  sample i n jec ted ,  background s igna l  from a blank 

sample, a n a l y t i c a l  recovery, and performance o f  the  a n a l y t i c a l  column. With 

the  cond i t ions  descr ibed i n  t h i s  method, the  l i m i t  o f  q u a n t i f i c a t i o n  (LOP) was 

found t o  be 5 ng/mL w i t h  a signa1:noise r a t i o  o f  3. 

Add i t ion  o f  tetraethylammonium hydroxide i n  the  mobi le phase increased the  

symmetry and shape o f  t he  r a n i t i d i n e  peak s i g n i f i c a n t l y .  This was probably 

due t o  deac t i va t i on  o f  some o f  t he  p o l a r  s i t e s  o f  t he  s ta t i ona ry  phase, t he  

r a n i t i d i n e  molecule, o r  both. The sharpness o f  t he  peak a l so  increased the  

s e n s i t i v i t y  and the  reso lu t i on  o f  r a n i t i d i n e .  

Acetaminophen, c imet id ine ,  c rea t i n ine ,  t e t racyc l i ne ,  a m p i c i l l i n ,  

r a n i t i d i n e  S-oxide, r a n i t i d i n e  N-oxide, and desmethy l ran i t id ine  were tes ted  

f o r  chromatographic peak i n te r fe rence  w i t h  the  r a n i t i d i n e  peak and were a l l  

found t o  be negat ive.  

be more cos t -e f fec t i ve ,  sens i t i ve ,  rap id ,  and simple than any method described 

i n  the  l i t e r a t u r e .  

The method descr ibed i n  t h i s  paper was demonstrated t o  
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