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DETEEMINATION OF FLECAINIDE I N  JXWAN PLASMA 
BY HIGH PERFORMANCE L I Q U I D  CHROMATOGRAPHY 

WITH FLUORESCENCE DETECTION 

S. F. Chang, A. M. M i l l e r ,  

J. M. Fox, and T. M. Welscher 
Drug Metabolism Department 

R i k e r  Labor ator ies , Inc .  
3M Center ,  Bu i ld ing  270-36-05 

St .  Pau l ,  Minnesota 55144 

ABSTRACT 

A s imple ,  r a p i d ,  s e l e c t i v e ,  and s e n s i t i v e  high-performance 
l i q u i d  chromatographic (HPLC) method f o r  t h e  moni tor ing  of plasma 
f l e c a i n i d e  l e v e l s  i n  a t h e r a p e u t i c  or r e s e a r c h  environment is 
desc r ibed .  The drug is f i r s t  s e p a r a t e d  f r m  plasma by a s i n g l e -  
s t e p  e x t r a c t i o n  wi th  hexane and then  q u a n t i t a t e d  by HPLC wi th  
f l u o r e s c e n c e  d e t e c t i o n .  Two l i n e a r  r anges  have been e s t a b l i s h e d :  
100-2000 ng/ml f o r  drug moni tor ing  i n  c l in ica l  management of 
p a t i e n t s  and 3-300 ng/ml for pharmacokine t ic  s t u d i e s .  The 
in t ra -day  v a r i a t i o n  is less t h a n  6 % .  

INTRODUCTION 

F l e c a i n i d e  acetate [R-818, N- (2-piperidylmethyl)-2,5-bis- 

(2,2,2-trifluoroethoxy)benzamide a c e t a t e ]  is a new a n t i a r r h y t h m i c  

agent .  Its pharmacologic and t h e r a p e u t i c  c h a r a c t e r  istics have 

been r e c e n t l y  documented (1-3). F l e c a i n i d e  acetate is c u r r e n t l y  

undergoing e x t e n s i v e  c l i n i c a l  e v a l u a t i o n  world-wide and is 
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0 0 

C-N-CH, C-N-CH, 
11 H 

H H 

*CH,COOH 

CF,CH,O 

Flecainide Acetate Internal Standard 

F i g u r e  1. S t r u c t u r e  of f l e c a i n i d e  acetate. 

marketed i n  W e s t  Germany and approved f o r  marke t ing  i n  t h e  

United Kingdom. Plasma l e v e l  measurements are made to  p rov ide  

b e t t e r  t h e r a p e u t i c  management of p a t i e n t s .  E x i s t i n g  methods 

i n c l u d e  gas - l iqu id  chromatography ( 4 ) ,  f luo romet ry  (5, 6), and 

high-performance l i q u i d  chromatography (7, 8 ) .  The chromato- 

g r a p h i c  methods a r e  somewhat complex i n  procedure  and a r e  

perhaps  b e s t  s u i t e d  f o r  u s e  i n  a r e s e a r c h  environment. The 

f l u o r o m e t r i c  methods are to  be used under w e l l  c o n t r o l l e d  

c o n d i t i o n s  due t o  t h e i r  l a c k  of s e l e c t i v i t y .  

A new method for t h e  moni tor ing  o f  f l e c a i n i d e  l e v e l s  i n  

human plasma us ing  a s i n g l e  l i q u i d - l i q u i d  e x t r a c t i o n  s t e p  and 

HPLC-fluorescence d e t e c t i o n  is  desc r ibed .  The method is simple, 

r ap id ,  s e l e c t i v e ,  s e n s i t i v e ,  and e s p e c i a l l y  s u i t a b l e  f o r  

t h e r a p e u t i c  drug moni tor ing .  

MATERIALS AND METHODS 

Reagents 

The methanol,  a c e t o n i t r i l e ,  and hexane were HPLC grade .  

The phosphor i c  acid was a n a l y t i c a l  r e a g e n t  grade .  The water  

w a s  de ion ized .  
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FLECAINIDE I N  PLASMA 169 

Chromatography System 

The a n a l y s i s  was performed on a modular l i q u i d  chromato- 

g raph  equipped w i t h  a Cons taMetr ic  I11 pump (Laboratory D a t a  

C o n t r o l ) ,  a Model 710B I n t e l l i g e n t  Sample P rocesso r  (Waters 

ASSOC., Inc.)  , a Model SP4100 Computing I n t e g r a t o r  (Spec t ra -  

P h y s i c s ) ,  and a Model RF-530 Fluorescence  Spec t romoni tor  f o r  

high-speed l i q u i d  chromatography (Shimadzu Corp. ) . The 

e x c i t a t i o n  and emiss ion  wavelengths were 300 and 370 nm, 

r e s p e c t i v e l y .  A pBondapak phenyl column (30 c m  x 3.9 mm, 

Waters ASSOC., Inc . )  was used. The mobile phase  was prepared  

by mixing 400 m l  a ce ton i t r i3 . e  and 600 m l  aqueous 0.06% phosphor ic  

a c i d .  P r i o r  to use  t h e  mobile phase  was f i l t e r e d  through a 

Nylon 66 f i l t e r  wi th  a pore s ize  of 0 . 4 5  pm. The flow rate  was 

2.2 ml/min. 

P r e p a r a t i o n  of S tandard  S o l u t i o n s  

S tandard  s o l u t i o n s  of f l e c a i n i d e  were prepared  by d i l u t i n g  

a 10 mg f l e c a i n i d e  acetate pe r  l i t e r  aqueous s tock  s o l u t i o n .  

The c o n c e n t r a t i o n s  used were 3, 5, 10, 25, 50, 100, 200, 300, 

600, 1000, 1600, and 2000 ng i n  0.5 m l ;  3-300 ng s t a n d a r d s  

were used f o r  l o w  range c a l i b r a t i o n  and 100-2000 ng s t a n d a r d s  

f o r  h igh  range c a l i b r a t i o n .  A p o s i t i o n a l  isomer of f l e c a i n i d e ,  

[N- (2-piperidylmethyl)-2,3-bis (2,2,2-trifluoroethoxy)benzamide 

hydroch lo r ide ] ,  was used as t h e  i n t e r n a l  s tandard .  An i n t e r n a l  

s t a n d a r d  s o l u t i o n  of 1000 ng/0.5 m l  or o t h e r  c o n c e n t r a t i o n s  

were prepared  by d i l u t i n g  a 10 mg p e r  l i t e r  aqueous s t o c k  

s o l u t i o n .  

E x t r a c t i o n  Procedure  

P i p e t  1 m l  unknown human plasma i n t o  a 20 x 150 mm 

g l a s s  c u l t u r e  t u b e  wi th  a po lye thy lene - l ined  cap: add 0.5 m l  
de ion ized  water  (for c a l i b r a t i o n  s t a n d a r d s ,  add f l e c a i n i d e  i n  
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170 CHANG ET AL. 

0.5 m l  de ion ized  water to one  m l  b lank  human p la sma) ,  i n t e r n a l  

s t anda rd  i n  0.5 ml d e i o n i z e d  water, 1 m l  1N NaOH, and 10 m l  

hexane. Cap t h e  tubes ,  shake  on a r e c i p r o c a l  mechanical shaker  

( tubes  i n  h o r i z o n t a l  p o s i t i o n )  a t  a speed o f  -250 c y c l e s  per  

minute f o r  10 minutes  and c e n t r i f u g e  f o r  5 minutes  a t  -900 x g. 

T r a n s f e r  9.0 t o  9.5 m l  o f  t h e  hexane phase  t o  a 15 m l  c o n i c a l  

c e n t r i f u g e  tube .  

R e c o n s t i t u t e  t h e  r e s i d u e  wi th  200 ~1 of t h e  mobile phase  and 

i n j e c t  50-150 ~1 i n t o  t h e  l i q u i d  chromatograph. 

Evapora te  t o  d ryness  a t  6OoC under N2. 

C a l i b r a t i o n  

A least s q u a r e s  l i n e  of t h e  peak h e i g h t  ra t ios  ( f l e c a i n i d e /  

i n t e r n a l  s t a n d a r d )  v e r s u s  t h e  f l e c a i n i d e  c o n c e n t r a t i o n s  i n  t h e  

c a l i b r a t i o n  s t a n d a r d s  w a s  o b t a i n e d  by l i n e a r  r eg res s ion .  The 

s l o p e  and i n t e r c e p t  of t h e  least  s q u a r e s  l i n e  were used to  

de te rmine  t h e  f l e c a i n i d e  c o n c e n t r a t i o n s  i n  t h e  unknown samples. 

RESULTS AND DISCUSSION 

The s e p a r a t i o n  of f l e c a i n i d e  and i n t e r n a l  s t anda rd  from 

t h e  plasma was achieved  by a s i n g l e  hexane e x t r a c t i o n ,  and thus ,  

cons ide rab ly  s i m p l i f i e s  a l l  e x i s t i n g  p rocedures  f o r  sample 

p r e p a r a t i o n .  Although t h e  procedure  of D e  Jong e t  a1 (7) us ing  

p r o t e i n  p r e c i p i t a t i o n  is also e f f i c i e n t ,  it does  r e q u i r e  a h igh  

speed  c e n t r i f u g e  f o r  t h e  removal of p r e c i p i t a t e d  p r o t e i n s .  Such 

a high speed  c e n t r i f u g e  might no t  be a v a i l a b l e  i n  c l i n i c a l  

chemis t ry  l a b o r  ator ies. 

The i n t e r n a l  s t a n d a r d ,  a p o s i t i o n a l  isomer of f l e c a i n i d e ,  

was w e l l  r e s o l v e d  from f l e c a i n i d e  (Fig. 2 )  and t h e r e  w a s  no 

i n t e r f e r e n c e  wi th  e i t h e r  f l e c a i n i d e  or t h e  i n t e r n a l  s t a n d a r d  by 

endogenous materials from human plasma. The c l e a n  chromatogram 
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B 

F i g u r e  2. Chromatograms of human plasma samples: A.  blank 

human plasma, 150 p l  o f  t o t a l  200 1.11 of t h e  re- 

c o n s t i t u t e d  e x t r a c t  was i n j e c t e d :  B. blank human 

plasma sp iked  w i t h  100 ng f l e c a i n i d e  and 5000 ng 

i n t e r n a l  s t anda rd ,  20 p 1  i n j e c t e d .  

i s  l a r g e l y  due  t o  t h e  s e l e c t i v i t y  o f  f l u o r e s c e n c e  d e t e c t i o n .  Two 

l i n e a r  ranges  were e s t a b l i s h e d :  100-2000 nq/ml f o r  t h e r a p e u t i c  

moni tor ing  and 3-300 ng/ml f o r  pharmacokine t ic  s t u d i e s  (Fig.  3 ) .  

The minimal c o n c e n t r a t i o n  q u a n t i f i a b l e  is 3 ng/ml w i t h  a one m l  

sample. A t  3 ng/ml, t h e  response  was a t  least 10 t i m e s  t h a t  of 

t h e  background. 

I n  t h e  procedure  desc r ibed ,  1000 ng i n t e r n a l  s t a n d a r d  w a s  used 

for t h e  high c o n c e n t r a t i o n  range when a f i x e d  a l i q u o t  was 

i n j e c t e d  by t h e  au tosampler  and peak h e i g h t s  measured by an  

i n t e g r a t o r .  However, when a s t r i p  c h a r t  r eco rde r  is used 

and a l l  p e a k s  a r e  to be con ta ined  on scale by man ipu la t ing  the 

The l i n e a r i t y  w a s  n o t  tested beyond 2000 ng/ml. 
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r y = 0.0667X-0.0243 I0 - 
r = 0.9996 

. ' " ' " "  200 a ' a '  300 

36 - 
32 - 

28 

24 - 
20 

16- 

- B. High Range (100-2000 ng/ml) 

- 

- 
y =0.0188x-0.0208 

r r= 0.9993 

I:: 4 I00 300 600 1000 I600 2000 
Flecainidr Acetole (ng/ml plarma) 

F i g u r e  3 .  C a l i b r a t i o n  cu rves ;  A.  l o w  c o n c e n t r a t i o n  range, 

3-300 ng/ml; B.  h igh  c o n c e n t r a t i o n  range, 

100-2000 ng/ml . 

s i z e  of t h e  a l iquot  i n j e c t e d  or range  of t h e  d e t e c t o r ,  t hen  a 

l a r g e r  amount of i n t e r n a l  s t a n d a r d  shou ld  be used -- 2500 t o  

5000 ng. For t h e  l o w  c o n c e n t r a t i o n  range, 500 or 1000 ng 

i n t e r n a l  s t a n d a r d  is u s u a l l y  used. 
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FLECAINIDE IN PLASMA 173 

Occas iona l ly ,  some samples of b lank  human plasma showed a 

memory peak a t  about  12 min. a f t e r  i n j e c t i o n .  The peak h e i g h t  

w a s  g e n e r a l l y  s m a l l  and c o n s t i t u t e d  no s i g n i f i c a n t  i n t e r f e r e n c e  

wi th  f l e c a i n i d e  i n  t h e  h igh  c o n c e n t r a t i o n  range. However, f o r  

samples  i n  t h e  3-25 ng/ml range, t h e  i n j e c t i o n s  should  be  spaced 

t o  avoid  t h i s  memory peak. 

In t ra -day  p r e c i s i o n ,  expres sed  as t h e  c o e f f i c i e n t  of v a r i a -  

t i o n  (CV) ,  was examined a t  5, 10, 25, 50, 100, 200, 300, 600, 

1000, and 1600 ng/ml. The CV was less t h a n  4% a t  a l l  l e v e l s  

excep t  a t  5 ng/ml, a CV o f  6% was found. Accuracy, expres sed  

as r e l a t i v e  e r r o r ,  was +6.0 t o  -7.9% f o r  c o n c e n t r a t i o n  l e v e l s  

o f  10-1600 ng/ml. A t  5 ng/ml, t h e  relative error w a s  l a r g e r .  

The in t ra -day  p r e c i s i o n  and accuracy  d a t a  a r e  shown i n  T a b l e  1. 

Proc ainamide , N-acetyprocainamide, propr  a n o l o l ,  qu i n i d  i n e ,  

l i d o c a i n e ,  s a l i c y l i c  a c i d ,  and disopyramide were t e s t e d  f o r  

p o t e n t i a l  i n t e r f e r e n c e  i n  t h e  assay .  These drugs  were t e s t e d  

TABLE 1 

P r e c i s i o n  and Accuracy 

Sample Concen t r a t ion  Number of C o e f f i c i e n t  of R e l a t i v e  E r r o r  
(ng/ml) Samples V a r i a t i o n  ( % )  (% 1 

5 
10 
25 
50 

100 
20 0 
300 
600 

1000 
1600 

5 
5 
5 
4 
5 
5 
5 
5 
3 
4 

5.9 
2.9 
3.6 
2.1 
3.0 
3.5 
1.9 
2.0 
1.9 
1.5 

+30.4 
+ 6.0 
- 6.7 
- 6.8 - 7.9 - 1.0 
- 3.3 
- 3.4 - 3.1 
+ 0.4 
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by d i r ec t  i n j e c t i o n  i n t o  t h e  l i q u i d  chromatograph and the i r  

r e t e n t i o n  times were compared w i t h  those of f l e c a i n i d e  and 

i n t e r n a l  s t anda rd .  None o f  t h e s e  drugs  were found t o  c o n s t i t u t e  

any i n t e r f e r e n c e .  

Among t h e  e x i s t i n g  methods f o r  t h e  q u a n t i t a t i o n  of f l e -  

c a i n i d e  l e v e l s  i n  human plasma, t h e  GLC method ( 4 ) ,  i nvo lv ing  

d e r i v a t i z a t i o n  and d e t e c t i o n  by e l e c t r o n  c a p t u r e ,  h a s  been most 

e x t e n s i v e l y  used. More t h a n  10,000 samples have been ana lyzed  

by t h i s  method i n  ou r  l a b o r a t o r y .  The new method d e s c r i b e d  

h e r e  was compared wi th  t h e  GLC method by ana lyz ing  53 p a t i e n t  

samples i n  a pa ra l l e l  manner. The r e s u l t s  are d e p i c t e d  i n  

F i g u r e  4 .  The c o r r e l a t i o n  c o e f f i c i e n t  ( r )  was 0.9962 and 

t 

HPLC Mothod (ng/ml) 

F i g u r e  4.  Comparison o f  t h e  HPLC method us ing  f l u o r e s c e n c e  

d e t e c t i o n  wi th  an e s t a b l i s h e d  GLC method f o r  t h e  

de t e rmina t ion  of f l e c a i n i d e  i n  human plasma. 
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FLECAINIIIE I N  PLASMA 175 

c o e f f i c i e n t  of d e t e r m i n a t i o n  ( r2)  was 0.9924, i n d i c a t i n g  

e x c e l l e n t  agreement between t h e  HPLC method and t h e  w e l l  

e s t a b l i s h e d  GLC method. 

I n  conclus ion ,  t h i s  newly developed HPLC method wi th  

f l u o r e s c e n c e  d e t e c t i o n  is  s imple ,  r a p i d ,  s e n s i t i v e ,  and s e l e c t i v e ,  

and is s u i t a b l e  f o r  moni tor ing  f l eca in i .de  l e v e l s  i n  plasma f o r  

t h e  c l i n i c a l  management of p a t i e n t s .  
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