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L I Q U I D  CHROMATOGRAPHIC DETERMINATION OF YALPROIC A C I D  
I N  HUMAN SERUM 

W .  F .  K l i n e ,  D .  P.  Enagonio,  D .  J.  Reede r ,  and W .  E .  May 
Organ ic  A n a l y t i c a l  Resea rch  D i v i s i o n  

Cen te r  f o r  A n a l y t i c a l  Chemistry 
N a t i o n a l  Measurement L a b o r a t o r y  

N a t i o n a l  Bureau of S t a n d a r d s  
Washington,  D.  C .  20234 

ABSTRACT 

The c o n c e n t r a t i o n  of  t h e  a n t i e p i l e p s y  d r u g  v a l p r o i c  a c i d  
(2 -p ropy lpen tano ic  a c i d )  w a s  d e t e r m i n e d  i n  b o t h  a p r o c e s s e d  f r e e z e  
d r i e d  human serum mater ia l  and p a t i e n t  serum samples  o b t a i n e d  from 
a c l i n i c a l  l a b o r a t o r y .  The f r e e z e  d r i e d  material i s  b e i n g  i s s u e d  
by the N a t i o n a l  Bureau of  S t a n d a r d s  as S t a n d a r d  R e f e r e n c e  Material 
1599. The a n a l y t i c a l  p r o c e d u r e  deve loped  i n v o l v e s  o r g a n i c  extrac- 
t i o n  o f  v a l p r o i c  a c i d  and an i n t e r n a l  s t a n d a r d  (cyclohexane-  
c a r b o x y l i c  a c i d )  f rom t h e  serum m a t r i x ;  d e r i v a t i z a t i o n  o f  t h e  
c a r b o x y l i c  a c i d s  t o  phenacy l  esters; measurement of  t h e  a n a l y t e  
and i n t e r n a l  s t a n d a r d  s p e c i e s  by r eve r sed -phase  h i g h  pe r fo rmance  
l i q u i d  chromatography.  
compare f a v o r a b l y  w i t h  r e s u l t s  o b t a i n e d  u s i n g  more c o n v e n t i o n a l  g a s  
ch romatograph ic  approaches .  

The r e s u l t s  o b t a i n e d  on b o t h  t y p e s  of  s amples  

INTRODUCTION 

I n  t h e  l a t e  1970’s  v a l p r o i c  a c i d  ( 2 - p r o p y l p e n t a n o i c  a c i d )  

became a n  i m p o r t a n t  d r u g  i n  the  t r e a t m e n t  of e p i l e p s y  ( 1 , 2 ) ,  and 

c o n s e q u e n t l y ,  t h e  need a r o s e  f o r  a n a l y t i c a l  p r o c e d u r e s  c a p a b l e  

of p r o v i d i n g  a c c u r a t e  and p r e c i s e  measurements  of  t h e  d r u g  i n  a 

serum matrix. The work of D u r s t  and Grushka ( 3 , 4 )  i n  1975 showed 

t h a t  phenacy l  es ters  of  c a r b o x y l i c  a c i d s  c a n  b e  e a s i l y  p r e p a r e d  

t h r o u g h  t h e  u s e  of a crown e t h e r  c a t a l y s t .  The p h e n a c y l  ester 
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KLINE ET AL. 1698 

d e r i v a t i v e  can t h e n  be chromatographed by r eve r sed -phase  h igh  

pe r f  ormancc l i q u i d  chromatography (HPLC) . 
Schmidt and S l a v i n  (5) f i r s t  a p p l i e d  the t e c h n i q u e s  of phena- 

c y l a t i o n  and HPLC t o  t h e  a n a l y s i s  of v a l p r o i c  a c i d  i n  1978.  

on ly  worked w i t h  o r g a n i c  s o l u t i o n s  o f  p u r e  compounds, however,  and 

d i d  no t  a d d r e s s  t h e  problems a s s o c i a t e d  w i t h  t h e  a n a l y s i s  of t h e  

drug i n  a b i o l o g i c a l  m a t r i x .  

of p h e n a c y l a t i o n  t o  t h e  a n a l y s i s  of  v a l p r o i c  a c i d  i n  serum h a s ,  f o r  

t h e  most p a r t ,  been over- looked.  Although many p r o c e d u r e s  f o r  t h e  

a n a l y s i s  of v a l p r o i c  a c i d  have been  p u b l i s h e d  s i n c e  1975,  t h e  

predominant  scheme i n v o l v e s  a l i q u i d - l i q u i d  e x t r a c t i o n  of t h e  f r e e  

a c i d  and an  i n t e r n a l  s t a n d a r d ,  and a n a l y s i s  by g a s  chromatography 

They 

The p o t e n t i a l  of  a p p l y i n g  t h e  method 

(GC) (6-11) .  

One advan tage  of GC p r o c e d u r e s  is t h a t  t h e y  pe rmi t  t h e  d i r e c t  

a n a l y s i s  of v a l p r o i c  a c i d  whereas  HPLC p r o c e d u r e s  r e q u i r e  a d e r i v a -  

t i z a t i o n  s t e p  such  a s  p h e n a c y l a t i o n  t o  enhance t h e  UV abso rbance .  

A d i s a d v a n t a g e  of working w i t h  t h e  f r e e  a c i d  i s  t h a t  ex t r eme  c a r e  

must b e  t a k e n  t o  avo id  l o s s e s  d u e  t o  v o l a t i l i z a t i o n  when concen t r a -  

t i n g  t h e  sample e x t r a c t  ( 6 , 7 ) .  S e v e r a l  i n v e s t i g a t o r s  have  avo ided  

t h e  need t o  c o n c e n t r a t e  t h e  e x t r a c t  by u t i l i z i n g  a back e x t r a c t i o n  

t e c h n i q u e  t o  remove i n t e r f e r e n c e s  (8,9), w h i l e  o t h e r s  have  used  

mic ro  s c a l e  e x t r a c t i o n  fo l lowed  by t h e  d i r e c t  i n j e c t i o n  of a n  

a l i q u o t  of t h e  e x t r a c t  (10) .  F e l l e n b e r g  and P o l l a n d  (11) addres sed  

t h i s  problem by e x t r a c t i n g  w i t h  a nonpo la r  s o l v e n t  (n-heptane)  

which y i e l d e d  a c l e a n e r  e x t r a c t .  The d e t e c t i o n  l i m i t  f o r  each  of 

t h e s e  p rocedures  i s  t h u s  a f u n c t i o n  of i t s  a b i l i t y  t o  p roduce  a 

c l e a n  sample e x t r a c t .  An a d d i t i o n a l  problem a s s o c i a t e d  w i t h  GC 

p rocedures  i s  t h a t  t h e  f r e e  a c i d  does  n o t  chromatograph w e l l  on 

most c o n v e n t i o n a l  GC packing materials (7).  S e v e r e  peak t a i l i n g  

i s  o f t e n  observed u n l e s s  s p e c i a l  pack ings  c a p a b l e  of h a n d l i n g  p o l a r  

compounds a r e  used.  F i n a l l y ,  t h e  h e a v i l y  loaded  pack ings  commonly 

used  f o r  p o l a r  compounds o f t e n  produce e x c e s s i v e  column b l e e d  and 

d e t e r i o r a t e  q u i c k l y  ( 1 2 ) .  
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VALPROIC A C I D  I N  HUMAN SERUM 1699 

Our i n t e r e s t  i n  t h e  HPLC d e t e r m i n a t i o n  of v a l p r o i c  a c i d  a r o s e  

from t h e  need f o r  a n  a c c u r a t e  and p r e c i s e  method f o r  t h e  c e r t i f i -  

c a t i o n  of t h r e e  c o n c e n t r a t i o n  l e v e l s  o f  t h i s  d rug  i n  a f r e e z e - d r i e d  

human serum m a t r i x  t h a t  w i l l  b e  i s s u e d  by t h e  N a t i o n a l  Bureau of 

S t a n d a r d s  (NBS) as S tanda rd  R e f e r e n c e  M a t e r i a l  (SRM) 1599. 

The human serum m a t r i x  i s  a p rocessed  poo led  serum l o t  

s p e c i a l l y  p repa red  f o r  NBS. Al though n o t  d i s c u s s e d  i n  t h i s  p a p e r ,  

SRM 1599 a l s o  c o n t a i n s  t h r e e  c o n c e n t r a t i o n  l e v e l s  of carbamazepine,  

a n o t h e r  a n t i e p i l e p s y  d rug .  T h i s  d rug  w a s  de t e rmined  by s e p a r a t e  

a n a l y t i c a l  p r o c e d u r e s  and i t s  p r e s e n c e  i n  t h e  serum m a t r i x  d i d  n o t  

i n t e r f e r e  w i t h  t h e  a n a l y s i s  of v a l p r o i c  a c i d .  

The c e r t i f i c a t i o n  of a n  SRM r e q u i r e s  t h e  u s e  of a " d e f i n i t i v e "  

method, where t h e  a n a l y s t  h a s  comple t e  knowledge of a l l  s o u r c e s  of 

e r r o r ,  o r  a t  least two i ndependen t  a n a l y t i c a l  p r o c e d u r e s .  I n  t h i s  

pape r  w e  w i l l  d e s c r i b e  t h e  m o d i f i c a t i o n s  t o  t h e  p r o c e d u r e  of 

Schmidt and S l a v i n  t h a t  w e  found n e c e s s a r y  t o  p r o v i d e  u s  w i t h  one  

of t h e  two p r o c e d u r e s  r e q u i r e d  f o r  c e r t i f i c a t i o n .  We found t h i s  

t o  b e  a n  a c c u r a t e  and p r e c i s e  method f o r  t h e  a n a l y s i s  o f  v a l p r o i c  

a c i d  i n  b o t h  a f r e e z e - d r i e d  serum m a t r i x  and i n  serum samples  

o b t a i n e d  from a c l i n i c a l  l a b o r a t o r y .  

MATERIALS AND METHODS 

Reagen t s  

HPLC g r a d e  methanol ,  a c e t o n i t r i l e ,  water, and me thy lene  

c h l o r i d e  were used .  The d e r i v a t i z i n g  r e a g e n t  w a s  Phenacyl-8 

o b t a i n e d  from t h e  P i e r c e  Chemical Co.*, Rockford,  Il., and 

* 
C e r t a i n  commercial  equipment,  i n s t r u m e n t s ,  o r  mater ia ls  are 

i d e n t i f i e d  i n  t h i s  pape r  t o  s p e c i f y  a d e q u a t e l y  t h e  e x p e r i m e n t a l  

p rocedure .  Such i d e n t i f i c a t i o n  does  n o t  imply recommendation o r  

endorsement by t h e  N a t i o n a l  Bureau of S t a n d a r d s ,  no r  d o e s  i t  imply 

t h a t  t h e  m a t e r i a l s  o r  equipment i d e n t i f i e d  a r e  n e c e s s a r i l y  t h e  

b e s t  a v a i l a b l e  f o r  t h e  pu rpose .  
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1700 KLINE ET AL. 

c o n t a i n e d  0 .1  mmol/mL phenacylbromide and 0.005 mmol/mL crown e t h e r  

i n  a c e t o n i t r i l e .  The s t o c k  Phenacyl-8 w a s  d i l u t e d  1-5 w i t h  

a c e t o n i t r i l e  p r i o r  t o  use .  The phosphor i c  a c i d  used  i n  t h i s  work 

was r e a g e n t  g rade .  V a l p r o i c  a c i d  w a s  pu rchased  from Sabe r  Labora- 

t o r i e s ,  Morton Grove, Il., and cyc lohexane  c a r b o x y l i c  a c i d  w a s  

o b t a i n e d  from Eastman Kodak Co. ,  R o c h e s t e r ,  N . Y .  The r e a c t i o n  

v e s s e l s  and s e a l i n g  t o o l  used i n  t h i s  work c a n  b e  o b t a i n e d  from 

most chromatographic  supp ly  houses .  

- P r o c e s s i n g  of Human Serum f o r  Use as SRM 1599 

The serum b a s e  was p rocured  from S e r a p l e x ,  I n c .  (Arcad ia ,  

CA.). Fol lowing procurement  of t h i s  serum, t h e  m a t e r i a l  was 

f u r t h e r  p rocessed  a t  a l o c a l  b i o l o g i c a l  p r o d u c t i o n  p l a n t  where i t  

was pooled i n t o  a s i n g l e  l o t  ( approx ima te ly  2 4  L) and s t i r r e d  t o  

ach i$ye  homogeneity.  

and membrane f i l t e r s ,  hav ing  a f i n a l  p o r e  s i z e  of 0 . 2 2  iim t o  

a c h i e v e  s t e r i l i t y ,  i n t o  f o u r  s t e r i l e  c o n t a i n e r s ,  e a c h  marked f o r  a 

volume of 4 L. Samples of t h e  f i l t r a t e  w e r e  t e s t e d  by HPLC f o r  

s u i t a b i l i t y  and freedom from i n t e r f e r i n g  peaks  p r i o r  t o  s p i k i n g  

w i t h  v a l p r o i c  a c i d  and carbamazepine.  

The serum w a s  t h e n  passed  th rough  d e p t h  

One of t h e  f o u r  c o n t a i n e r s  w a s  d e s i g n a t e d  as Blank Serum. 

The t h r e e  remaining c o n t a i n e r s  were s p i k e d  w i t h  v a l p r o i c  a c i d  and 

carbamazepine t o  p roduce  t h r e e  c o n c e n t r a t i o n  l e v e l s  r o u g h l y  

co r re spond ing  t o  human s u b - t h e r a p e u t i c ,  t h e r a p e u t i c ,  and t o x i c  

serum l e v e l s  of t h e  d r u g s .  The t h r e e  s p i k e d  c o n t a i n e r s  w e r e  

l a b e l e d  low, medium, and h i g h ,  r e s p e c t i v e l y .  

The c o n t e n t s  of each  c o n t a i n e r  were d i s p e n s e d  i n  5.00 mL 

a l i q u o t s  i n t o  v i a l s  t h a t  were s e q u e n t i a l l y  numbered and a p p r o p r i -  

a t e l y  l a b e l e d .  The c o n t e n t s  of e a c h  v i a l  was t h e n  f r e e z e - d r i e d  

and t h e  v i a l  s t o p p e r e d  unde r  n i t r o g e n .  

I n s t r u m e n t a t i o n  

The HPLC sys t em used  i n  t h i s  work c o n s i s t e d  of a v a r i a b l e  

volume i n j e c t o r ,  auto-sampling a c c e s s o r y ,  two r e c i p r o c a t i n g  
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VALPROIC A C I D  I N  HUMAN SERUM 1701 

diaphragm pumps, v a r i a b l e  wavelength UV d e t e c t o r ,  and an 

integrator-printerlplotter. 

monomeric o c t a d e c y l s i l a n e  (C-18). 

The column used  i n  t h i s  work w a s  

SAMPLE PREPARATION 

SRY 1599 

Samples of f r e e z e - d r i e d  human serum (SRM 1599) were recon-  

s t i t u t e d  w i t h  5.00 mL of water. 

remain a t  room tempera tu re  f o r  1 h w i t h  o c c a s i o n a l  r o t a t i o n  (by 

hand) t o  e n s u r e  complete  d i s s o l u t i o n .  

The samples  were al lowed t o  

A 1.00 mL a l i q u o t  of each  sample w a s  p l aced  i n  a 15 mL screw- 

t o p  v i a l .  Known amounts of cyclohexane c a r b o x y l i c  a c i d  were added 

t o  each  v i a l  t o  s e r v e  as a n  i n t e r n a l  s t a n d a r d .  The serum a l i q u o t  

was a c i d i f i e d  by add ing  approx ima te ly  100 VL of c o n c e n t r a t e d  

phosphor i c  a c i d ,  t h e n  e x t r a c t e d  w i t h  2.0 mL of me thy lene  c h l o r i d e .  

The e x t r a c t i o n  s t e p  was accomplished by p l a c i n g  t h e  capped v i a l s  

on a w r i s t - a c t i o n  au tomat i c  s h a k e r  f o r  30 min. The v i a l s  were 

t h a n  c e n t r i f u g e d  f o r  10 min a t  2500 rpm t o  s e p a r a t e  t h e  aqueous 

and o r g a n i c  l a y e r s .  

Approximately 0 .5  mL of  t h e  sample e x t r a c t  w a s  p l a c e d  i n  a 

1 mL r e a c t i o n  v e s s e l  w i t h  0 .5  mL of t h e  d e r i v a t i z i n g  r e a g e n t  

s o l u t i o n  and approx ima te ly  0.5 mg of sodium b i c a r b o n a t e .  The 

v e s s e l s  were s e a l e d  and hea ted  a t  75 'C f o r  2 h .  

of  t h e  r e a c t i o n  p e r i o d ,  each v e s s e l  was opened and i t s  c o n t e n t s  

c o n c e n t r a t e d  w i t h  n i t r o g e n  pu rge  t o  approx ima te ly  0.5 mL. 

v e s s e l s  were t h e n  f i l l e d  t o  ~1 mL w i t h  a c e t o n i t r i l e  b e f o r e  

a l i q u o t s  w e r e  t a k e n  f o r  a n a l y s e s  by HPLC. 

Upon comple t ion  

The 

F i g u r e  1 shows t h e  r e a c t i o n  scheme which was used  t o  produce 

t h e  phenacy l  ester d e r i v a t i v e s  of v a l p r o i c  a c i d  and cyclohexane 

c a r b o x y l i c  a c i d .  

n i t r i l e  i n  w a t e r  w a s  u sed  f o r  a n a l y s e s .  

A 30 min. g r a d i e n t  from 40 t o  80 p e r c e n t  a c e t o -  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
7
:
5
9
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1702 KLINE ET AL. 

f 07  
>B No' O )  OzCR 3 @ 0,CR 

a 0 a 

2) No' 0,CR + 

FIGURE 1. P h e n a c y l a t i o n  o f  v a l p r o i c  a c i d .  R = C H 
7 15' 

P a t i e n t  Serum Samples 

E s s e n t i a l l y  t h e  same sample p r e p a r a t i o n  p r o c e d u r e  was used  

f o r  b o t h  t h e  p rocessed  f r e e z e  d r i e d  SRM sample and t h e  samples  of 

human s e r a  o b t a i n e d  from t h e  U n i v e r s i t y  of Nor th  C a r o l i n a .  The 

m o d i f i c a t i o n s  t h a t  were made were as f o l l o w s :  0 .1  mL i n s t e a d  of 

0 .5  mL of d e r i v a t i z i n g  r e a g e n t  s o l u t i o n  w a s  u s e d ;  t h e  i n c u b a t i o n  

t i m e  was reduced from 2 h t o  0 . 5  h .  

The p a t i e n t  serum samples  were ana lyzed  unde r  i s o c r a t i c  

c o n d i t i o n s ,  u s i n g  a 65 p e r c e n t  a c e t o n i t r i l e  i n  water m o b i l e  phase.  

The HPLC a n a l y s i s  t i m e  w a s  10 min. 

P r e p a r a t i o n  of S t a n d a r d s  

S tock  s o l u t i o n s  of v a l p r o i c  a c i d  and cyc lohexane  c a r b o x y l i c  

a c i d  (1 mg/mL l e v e l )  w e r e  p r e p a r e d  by a c c u r a t e l y  we igh ing  appro-  
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VALPROIC A C I D  I N  HUMAN SERUM 1703 

p r i a t e  amounts of t h e  c r y s t a l l i n e  material i n t o  100 mL v o l u m e t r i c  

f l a s k s  and d i l u t i n g  t o  t h e  mark w i t h  1 0  p e r c e n t  me thano l  i n  

w a t e r .  

Working s t a n d a r d s ,  a p p r o p r i a t e  t o  e a c h  sample c o n c e n t r a t i o n  

l e v e l ,  w e r e  p r e p a r e d  by add ing  a l i q u o t s  of t h e  s t o c k  s o l u t i o n s  t o  

b l a n k  serum. The working s t a n d a r d s  were t h e n  p r o c e s s e d  as 

d e s c r i b e d  i n  t h e  sample p r e p a r a t i o n  s e c t i o n  above.  

S i x  working s t a n d a r d s  w e r e  p r e p a r e d  and p r o c e s s e d  w i t h  t h e  

samples  from each  c o n c e n t r a t i o n  l e v e l .  The s t a n d a r d s  r anged  i n  

c o n c e n t r a t i o n  from 9-20, 50-80, and 120-185 ug/mL of v a l p r o i c  

a c i d  f o r  t h e  low, medium, and h i g h  c o n c e n t r a t i o n  l e v e l s  r e s p e c -  

t i v e l y .  The i n t e r n a l  s t a n d a r d ,  cyc lohexane  c a r b o x y l i c  a c i d ,  w a s  

added t o  samples  and working s t a n d a r d s  t o  p roduce  c o n c e n t r a t i o n s  

of  50 ug/mL f o r  t h e  low and medium c o n c e n t r a t i o n  l e v e l s  and 

100 ug/mL f o r  t h e  h i g h  l e v e l .  

RESULTS 

F i f t e e n  samples  from each  c o n c e n t r a t i o n  l e v e l  of SRM 1599 

were ana lyzed  i n  d u p l i c a t e  by r eve r sed -phase  HPLC. A t y p i c a l  

chromatogram of a medium l e v e l  sample i s  shown i n  f i g u r e  2.  

F i g u r e  3 i s  a s t a n d a r d  c u r v e  c o n t a i n i n g  area r e s p o n s e  r a t i o s  

( v a l p r o i c  a c i d  t o  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  c o n c e n t r a t i o n  of 

v a l p r o i c  a c i d  i n  working s t a n d a r d s  r a n g i n g  from 5-200 pg/mL. 

Although t h i s  c u r v e  a p p e a r s  l i n e a r  o v e r  t h e  e n t i r e  c o n c e n t r a t i o n  

r a n g e  i n v e s t i g a t e d ,  w e  p r e f e r r e d  t o  q u a n t i t a t e  u s i n g  c a l i b r a t i o n  

c u r v e s  t h a t  cove red  t h e  smaller r a n g e s  mentioned ear l ier .  

The mean v a l u e  o b t a i n e d  from t h e  HPLC a n a l y s i s  of e a c h  

c o n c e n t r a t i o n  l e v e l  of SRM 1599 i s  shown i n  t a b l e  1 a l o n g  w i t h  

r e s u l t s  o b t a i n e d  u s i n g  two a d d i t i o n a l  methods of a n a l y s i s .  The 

NBS-GC v a l u e s  were o b t a i n e d  d u r i n g  t h e  c o u r s e  of c e r t i f y i n g  t h i s  

p r o c e s s e d  serum as a n  SRM. The NC-GC v a l u e s  were p rov ided  by 

D r .  Ken Dudley,  U n i v e r s i t y  of Nor th  C a r o l i n a  Schoo l  of Medicine.  
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FIGURE 2. HPLC chromatogram o f  SRM 1599,  medium l e v e l  sample.  
I . S .  = cyc lohexane  c a r b o x y l i c  a c i d ,  V.A.  = v a l p r o i c  a c i d .  

TABLE 1 

D e t e r m i n a t i o n  of V a l p r o i c  Acid i n  SRM 1599 by T h r e e  
Methods of A n a l y s i s  

- - - - - -  C o n c e n t r a t i o n  (pg/mL) - - - - - - - 
Low L e v e l  Medium L e v e l  High Leve l  

NBS-HPLC 14.6 ? 0.3a 6 7 . 1  k 0.9 145  * 1 

NBS-GC 1 4 . 3  ?r 0 . 1  7 1 . 2  k 0.4 1 4 1  ? 1 

NC-GC 14.7 2 0.4 67.5 ? 1.5 141 ?r 1 

a U n c e r t a i n t i e s  r e p o r t e d  r e p r e s e n t  t h e  s t a n d a r d  d e v i a t i o n  of t h e  
mean. 
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FIGURE 4 .  

- 
y 
w 

1, 0 10 15 

MINUTES 

HPLC chromatogram of a p a t i e n t  serum sample.  
I . S .  = cyc lohexane  c a r b o x y l i c  a c i d ,  V.A.  = v a l p r o i c  a c i d .  

The r e s u l t s  o b t a i n e d  from t h e  HPLC a n a l y s i s  of s e v e r a l  

p a t i e n t  serum samples  are compared t o  t h e  o r i g i n a l  c l i n i c a l  

a n a l y s i s  s u p p l i e d  by Dudley i n  t a b l e  2 .  F i g u r e  4 i s  a chroma- 

togram of one of t h e  p a t i e n t  serum samples .  
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TABLE 2 

HPLC A n a l y s i s  of P a t i e n t  Serum Samples 

V a l p r o i c  Acid C o n c e n t r a t i o n  (ug/mL) 

Sample No. 

1 

2 

3 

4 

5 

NES-HPLC NC-GC 

8 5  ? 2a 7 9  

40 i- 2 37 

56 ? 2 67 

67 ? 2 69 

54 ? 3 58 

a U n c e r t a i n t i e s  r e p o r t e d  r e p r e s e n t  one s t a n d a r d  d e v i a t i o n  ( n  = 6 ) .  

SUMMARY 

The p r o c e d u r e  t h a t  we have  d e s c r i b e d  w a s  developed f o r  t h e  

a n a l y s i s  o f  v a l p r o i c  a c i d  i n  a p rocessed  f r e e z e  d r i e d  human serum 

sample t h a t  i s  be ing  i s s u e d  as NES SRM 1 5 9 9 .  W e  f e e l ,  however,  

t h a t  t h i s  method h a s  t h e  s i m p l i c i t y ,  r a p i d i t y ,  a c c u r a c y ,  and 

p r e c i s i o n  n e c e s s a r y  t o  b e  used r o u t i n e l y  i n  t h e  c l i n i c a l  

l a b o r a t o r y .  

A c l i n i c a l  l a b o r a t o r y  f a c e d  w i t h  t h e  a n a l y s i s  of l a r g e  

numbers of samples  would view t h e  p r o c e d u r e  used  f o r  a n a l y s i s  of 

SRM 1599 a s  t o o  time-consuming. We found t h r e e  key a r e a s  where w e  

cou ld  s u b s t a n t i a l l y  r educe  t h e  a n a l y s i s  t i m e ,  t h e r e b y  making t h e  

method s u f f i c i e n t l y  r a p i d  f o r  a c l i n i c a l  l a b o r a t o r y .  F i r s t ,  w e  

found t h a t  t h e  r e a c t i o n  i n c u b a t i o n  t i m e  c o u l d  b e  r educed  from 

2 h t o  as s h o r t  as  30 min. Secondly w e  found t h a t ,  w e  cou ld  

r e d u c e  t h e  amount of d e r i v a t i z i n g  r e a g e n t  f rom 0.5 t o  0 .1  mL, 

t h e r e b y  e l i m i n a t i n g  a number o f  l a r g e  non-ana ly t e  peaks  from t h e  

chromatogram. T h i s  a l lowed  u s  t o  u s e  i s o c r a t i c  c o n d i t i o n s  and 

t h e r e b y  r e d u c e  t h e  HPLC r u n  t i m e  from 4 0  min t o  10 min ( s e e  

f i g u r e s  2 v s .  4 . ) .  
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1708 KLINE ET AL.  

The d a t a  g i v e n  i n  t a b l e s  1 and 2 show t h i s  method t o  y i e l d  

r e s u l t s  comparable  t o  t h o s e  of t h e  GC methods commonly used  f o r  

t h i s  a s s a y .  T h e r e f o r e  w e  f e e l  t h a t  t h i s  method i s  a v a l u a b l e  

a d d i t i o n a l  t o o l  t h a t  can  b e  c o n f i d e n t l y  used  by l a b o r a t o r i e s  f aced  

w i t h  t h e  problem of a n a l y z i n g  v a l p r o i c  a c i d  i n  b i o l o g i c a l  s amples .  

In a d d i t i o n ,  t h i s  method i s  a l s o  a p p l i c a b l e  t o  t h e  a n a l y s e s  of 

o t h e r  c a r b o x y l i c  a c i d s .  For  example,  w e  have  r e c e n t l y  a p p l i e d  

t h i s  p rocedure  t o  t h e  a n a l y s i s  of b u t y r i c ,  p e n t a n o i c  and hexano ic  

a c i d  i n  was tewa te r  samples .  
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