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LIQUID CHROMATOGRAPHIC ANALYSIS OF PENTOBARBITAL 

Wi l l iam J. F e r r e l l  and Olga Boudoulas 
Ch i l d ren ' s  Hosp i ta l  o f  Michigan 

Department o f  Laboratory Medicine 
3901 Beaubien Blvd. 
De t ro i t ,  M I  48201 

ABSTRACT 

A method i s  described f o r  a one step a c e t o n i t r i l e  p r e c i p i t a t i o n  o f  serum 
o r  plasma and subsequent ana lys i s  o f  pentobarb i ta l  by reverse phase HPLC. 
r e s u l t s  o f  using two i n t e r n a l  standards, N,N-Diethyl-m-toluamide and 
5-(p-Methylphenyl )-5-phenyl hydantoin a re  compared. 
t o  serum (as l i t t l e  as 25 WL) and vortex-mixed w i t h  a c e t o n i t r i l e  fo l lowed by 
cen t r i f uga t ion .  An a l i quo te  o f  t he  supernatant i s  analyzed on a C18 reverse 
phase column e lu ted  w i t h  metanol/0.05 M (NH4)2HP04, pH 8/water (55/20/25, 
v/v/v) .  

The 

I n t e r n a l  standard i s  added 

The e f f l u e n t  i s  monitored a t  220 nm. 

INTRODUCTION 

Several d isorders have been c l i n i c a l l y  t rea ted  us ing  pentobarb i ta l .  These 

inc lude  Reye's syndrome (11, head i n j u r y  ( 2 )  cerebra l  ischemia (3,4) and 

metabol ic coma (5). Serious s ide  e f f e c t s  can r e s u l t  from extended therapy o r  

overdose making i t  necessary t o  have a quick plasma assay ava i lab le .  

Pentobarb i ta l  has been assayed by GLC ( 6 - 8 ) ,  however these procedures requ i re  

bo th  e x t r a c t i o n  and de r i va t i za t i on .  

i nc lude  pentobarb i ta l ,  have been publ ished (9-11) b u t  no quan t i t a t i ve  r e s u l t s  

were repor ted  f o r  pentobarb i ta l .  

q u a n t i t a t i v e  HPLC methods have appeared (12,13) both u t i l i z i n g  e x t r a c t i o n  and 

reconcent ra t ion  p r i o r  t o  ana lys is .  The i n t e r n a l  standard 5-(p-Methyl-phenyl)- 

5-phenylhydantoin has been used i n  the  HPLC ana lys is  o f  o ther  barb i tu ra tes  and 

HPLC drug screening procedures, which 

Dur ing the  course o f  t h i s  study two 
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2034 FERRELL AND BOLJDOULAS 

drugs (11,14). 

as an i n t e r n a l  f o r  acetaminopen and s a l i c y l a t e  q u a n t i t a t i o n  by HPLC (15). 

We repor ted  prev ious ly  on the  use o f  N,N-Diethyl-m-toulamide 

I n  t h i s  paper we descr ibe a quick one step p r e c i p i t a t i o n  procedure f o r  the  

ana lys is  o f  pentobarb i ta l  by reverse phase HPLC and compare the  use o f  t he  

aforementioned i n t e r n a l  standards, which d i f f e r  g r e a t l y  i n  p r ice .  

MATERIALS AND METHODS 

Instrumentat ion 

A constant volume l i q u i d  chromatograph from Waters ( M i l f o r d ,  MA.) 

cons is t i ng  o f  a model 6000A so lven t  de l i ve ry  system, a U6K sample i n j e c t o r  and 

a model 450 detec tor  ( i n te r faced  w i t h  a Waters 730 Data System) se t  a t  220 nm 

was used. The de tec tor  was s e t  a t  0.04 f o r  r o u t i n e  ana lys is .  The column was 

a 4.5 x 150 mm prepacked 5 micron C18 from I B M  Instruments (Wal l ingford,  CT.). 

Reagents 

Methanol (MeOH) and a c e t o n i t r i l e  (ACN) were HPLC grade obtained from 

F ishe r  S c i e n t i f i c  (De t ro i t ,  M I . ) ,  as was (NH412HP04. 

i n t e r n a l  standard ( IS )  5-(p-Methylphenyl)-5-phenyl hydantoin (5-MPPH) were 

obtained from The Anspec Co., Inc.  (Ann Arbor, MI.). The I S  N,N-Diethyl-m- 

toluamide was obtained from Chemical Dynamics Corp. (South P l a i n f i e l d ,  NJ.). 

Pentobarb i ta l  and 

A standard so lu t i on  o f  pentobarb i ta l  was prepared by d i sso l v ing  40 mg i n  a 

l i t e r  o f  MeOH. 

-2O'C. 

s o l u t i o n  prepared by d i sso l v ing  40 mg o f  pentobarb i ta l  i n  2 m l  MeOH and 

d i l u t i n g  t h i s  t o  a l i t e r  w i t h  drug f r e e  plasma obtained from our Blood Bank. 

This s o l u t i o n  was then a l i quo ted  i n  500 pL amounts s to red  a t  -2O'C u n t i l  

used. 

were made from these a l i q u o t s  by t h e  a d d i t i o n  o f  drug f r e e  plasma. 

This s o l u t i o n  was found t o  be s tab le  f o r  up t o  two months a t  

Most o f  the experiments were c a r r i e d  ou t  using a plasma standard 

These a l i q u o t s  have been s tab le  f o r  3 months. The var ious d i l u t i o n s  
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ANALYSIS OF PENTOBARBITAL 2035 

A stock IS so lu t i on  (250 mg/L) o f  5-(p-Methylphenyl)-5-phenylhydantoin was 

prepared i n  MeOH and i s  s tab le  f o r  about 1 month a t  4°C. 

working IS was prepared da i l y .  

A 10 - fo ld  d i l u t i o n  

The IS N,N-Diethyl-m-toluamide (50 mg/L) was a lso  prepared i n  MeOH and has 

been s tab le  a t  room temperature f o r  several months. 

The mobi le phase cons is ted  o f  MeOH/0.05 M (NH4)2 PO4, pH 8/H20 

(55/20/25 v/v/v). 

Procedure 

Add 200 pL o f  ACN and 50 pL o f  IS t o  100 VL o f  serum o r  plasma i n  a 

10 x 75 mn g lass  t e s t  tube. 

cen t r i f uga t ion  (2500 r.p.m,). An a l i q u o t  o f  the  supernatant (usua l l y  20 pL) 

was i n j e c t e d  i n t o  the chromatograph and the  column e lu ted  w i t h  mobi le phase a t  

a f l o w  r a t e  o f  1.3 d /m in .  We have scaled t h i s  procedure down t o  using 25 pL 

o f  sample w i t h  no observed d i f fe rences .  

Yortex-mix f o r  15 sec., fo l lowed by a 2 min. 

Quan t i f i ca t i on  o f  the  samples was c a r r i e d  o u t  by the  Waters 730 Data System 

fo l low ing  c a l i b r a t i o n  w i t h  a 20 v g / d  standard plasma so lu t ion .  

were performed using the  peak he igh t  c a l i b r a t i o n  mode. 

Ca lcu la t ions  

For r o u t i n e  ana lys is  o f  p a t i e n t  samples the 20 pg/mL standard s o l u t i o n  i s  

used t o  c a l i b r a t e  the  Data Module and h igh  and medium l e v e l  con t ro l s  (Utak 

Lab, Saugus, CA.) a re  used as a procedure con t ro l .  

RESULTS AND DISCUSSION 

F igu re  1 shows several t y p i c a l  HPLC chromatograms obtained using our 

descr ibed procedure. F igure  1A i s  t he  drug free plasma. F igure  18 i s  our 

plasma standard s o l u t i o n  conta in ing  20 v g / d  pentobarb i ta l  (RT = 6.21) and 

N,N-Diethyl-m-toluamide (RT = 9.58) as I S .  F igu re  1 C  i s  the  plasma standard 

s o l u t i o n  conta in ing  10 Vg/mL pentobarb i ta l  (RT = 6.21) and 5-(p-#ethylphenyl)-  

5-phenylhydantoin (RT = 8.04) as IS. Figure  I D  i s  t he  Utak con t ro l  con ta in ing  
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F igu re  1. 
( A )  drug-free plasma; ( 8 )  con t ro l  serum conta in ing  20 pg/ml pentobarb i ta l  (P) 
and NNDET i n t e r n a l  standard (IS); ( C )  con t ro l  serum conta in ing  10 # g / M  
pentobarb i ta l  and 5 -RPH as I S ;  (D) Utak con t ro l  con ta in ing  12 pg /M 
pentobarb i ta l  and NNDEMT as I S .  Other components i nc lude  phenobarbital 
(RT = 3.10), butabarb i ta l  (RT = 4.38), amobarbital (RT = 5.68) and 
secobarbi ta l  (RT = 7.18). 

Typ ica l  chromatograms, obtained us ing  the  procedure given herein. 

12 ,,g/mL pentobarb i ta l  (RT = 6.18) and N,N-Diethyl-m-toluamide 

(RT = 9.51) as IS. 

Figure  2 shows standard curves which were obtained by manual measurements 

and p l o t t i n g  peak he igh t  r a t i o s  (pentobarb i ta l / IS)  vs concent ra t ion  o f  

pentobarb i ta l .  As  can be seen the  response i s  e s s e n t i a l l y  l i n e a r  over the  

e n t i r e  range tes ted  (5 pg/mL t o  40 pg /M)  us ing  e i t h e r  I S .  

Recovery and L i n e a r i t y  

Recoveries were assessed by comparing data obtained from a 100 @L a l i q u o t  

o f  pentobarb i ta l  standards i n  MeOH t o  data obtained from drug f r e e  plasma 

which was adjusted t o  var ious l e v e l s  o f  pentobarbi ta l .  These r e s u l t s  are given 

i n  Table 1. Essen t ia l l y  complete recovery was obtained up t o  a concentrat ion 
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r 

Concentration (pg/ml) 

F igure  2. Pentobarbi ta l  standard curves obtained by manual c a l c u l a t i o n  o f  
peak he igh t  ra t i os ,  (I) w i t h  5-MPPH as the  IS and (0 )  w i t h  NNDEMT as IS. 
p o i n t  i s  the  average o f  5 determinations. 

Each 

o f  30 ug/mL w i t h  s l i g h t l y  higher values being obtained using NNDEMT as IS. 

While the  values obtained f o r  t he  40 ug/mL l e v e l  a re  acceptable they were lower 

than t h e  others, again NNDEMT gave h igher  recoveries. 

the  uppel leve f  pentobarb i ta l  exp la ins  why these l e v e l s  don ' t  f a l l  exac t l y  on 

the  standard curve (F igure  2) .  

The lower recover ies o f  

Accuracy and Prec is ion  

The w i th in - run  accuracy and p rec i s ion  was evaluated by apply ing the method 

7 t imes t o  our plasma standards conta in ing  5 ug/rrl and 20 ,,g/rrl o f  

pentobarb i ta l .  The r e s u l t s  a re  g iven i n  Table 11. As can be seen there  were 

s l i g h t  bu t  i n s i g n i f i c a n t  d i f f e rences  between the  two i n t e r n a l  standards. Day 

t o  day p rec i s ion  was assessed by assaying the 20 pg/mL plasma standard over a 

pe r iod  o f  a week. 

6.32% us ing  NNDEMT as IS and 6.75% us ing  5-MPPH as IS. 

The o v e r a l l  average o f  t he  mean c o e f f i c i e n t  o f  v a r i a t i o n  was 

App l i ca t i on  

Table I 1 1  shows some t y p i c a l  r e s u l t s  from assays o f  var ious commercial 

serum cont ro ls ,  w i t h  and w i thou t  added pentobarb i ta l ,  and p a t i e n t  samples. 
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Measured 

Values" 

Concentration 

S.D. 
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5 pg/mL 

NNDEMT 5-MPPH 

5.12 4.87 

0.23 0.26 

TABLE I 

Recovery o f  Pentobarbi tal From Plasma. 

Comparison Using Two Internal Standards 

Concentration NNDEMT 5-MPPH 

%Recovery* % Recovery* 

102.1 ( 5 . 7 )  98.4 (6.3) 

99.5 (4.9) 96.3 (5.8) 

30 

40 

97.3 (4.3) 

89.0 (3.9) 

93.4 (4.9) 

80.3 (4.6) 

*Values given as mean (S.D.) ,  n = 5 .  

TABLE I1 

Accuracy and Precision o f  Pentobarbital Assay 

*n = 7 in a l l  cases 
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ANALYSIS OF PENTOBARBITAL 

Sample 

Ortho 11 

Ortho I 

10 pg/mL 
+ 

TABLE I 1 1  

ug/mL Pentobarbi t a l  

Expected Found Found 
NNDEMT 5-MPPH 

0 0 0 

10 10.19 9.84 

9.97 9.76 

Resul ts o f  Assaying Various Samples 

Ortho 111 

Ortho I1 

10 vg/mL 
+ 

2039 

0 0 0 

10 9.94 9.23 

10.06 9.56 

Tox Control  Mid2 

Tox Control  High2 

P a t i e n t  1 
Pa t ien t  2 
P a t i e n t  3 

4 3.96 3.94 
4.25 3.87 

12 11.53 11.23 
11.87 11.57 

6.23 6.01 5.81 
12.8 12.32 11.94 
15.6 15.73 14.87 

Our 20 pg/mL plasma standard was used t o  c a l i b r a t e  the Data Module. As would 

be expected from the  previous discussed r e s u l t s  e i t h e r  IS gave comparable 

r e s u l t s  w i t h  5-MPPH y i e l d i n g  cons is ten t l y  s l i g h t l y  1 ower pentobarb i ta l  1 eve1 s. 

Table I V  l i s t s  some comonly  used drugs which have been shown no t  t o  i n t e r f e r e  

w i t h  the  present assay f o r  pentobarb i ta l .  

Based on the assessed accuracy and precis ion,  l i n e a r i t y  and s i m p l i c i t y  

t h i s  present method i s  e a s i l y  appl icable t o  a c l i n i c a l  laboratory.  The small 

sample s i ze  requirements make t h i s  an especia l ly  usefu l  method t o  a p e d i a t r i c  

serv ice laboratory.  
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2040 FERRELL AND BOUDOULAS 

TABLE IV 

Some Common Drugs Not I n t e r f e r i n g  with Pentobarbi ta l  Assay 

Acetominophen 

Amobarbi t a l  

Aprobarbi t a l  

Ba rb i ta l  

Butabarbi t a l  

Diazepam 

D i  phenyl hydantoi n 

Methaqualone 

Methypryl one 

Mephobarbi t a l  

Meprobamate 

Phenobarbital 

Propoxyphene 

Sal i cy1  a te  

Secobarbi t a l  

Both o f  the IS i nves t i ga ted  appeared t o  work equal ly  wel l .  The decis ion 

The cos t  o f  100 g as t o  which one t o  use may  be based on economic mattaers. 

o f  NNDEMT i s  $6.50 whereas the same amount o f  5-MPPH would be over 3000 times 

t h i s  amount. 
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