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GAS CHROblATOGRAPHIC DETERMINATIOI? OF 

OXAZl3PAM FROk TbBLErPS AND EiiICHOCuPSULEs IN URINE 

University of Hacettepe, Faculty of Pharmacy, Dept. 

o f  Galenical Pharmacy, UUU - TURKEY 

ABSTRACT 

A gas-chromatographic method for the  determination 
o f  oxaeepam and its gluoronid i n  tablets and rniarocapsu- 
l e s  through i ts  hydrolysis product, 2-amino-5-chloroben- 
eophenone, i s  desoribed. The drug i s  extracted i n t o  me- 
thylene chlor ide by ao id ic  hydrolysis. Lorazepam i s  u- 

sed as an in t e rna l  standard. The ana lys i s  i s  performed 
on 80-120 mesh c e l i t e  coated with 5$ of OV-17, packed 

i n t o  a glass oolumn i n  a gas chromatograph with e l ec t ron  
capt  r e  detector.  

The elimination r a t e s  o f  oxazepam tablets and mioro- 
capsules are invest igated through ur ine samples. 

calculated elimination rate constants  decreaeed i n  the 
following order,  T1, T , T , Y2, and $1 

The 

3. 2 3  

IElTfiO DUCT ION 

Oxazepam is  a pharmacologically active l,&beneodi- 
azepine derivative.  It  has therapeut ical  appl ica t ion  
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1542 YALABIK-KAS 

and is  an important metabolite of diazepam and medaze- 

Pam. I ts  elimination i s  f a s t e r  than the o ther  benzodi- 
azepine der ivat ives .  Oxazepam reaohes t o  a maximum 
blood l eve l  i n  two hours and i t s  mean plasma ha l f - l i f e  
i s  3.9 hours (1). 

A 1 1  beneodiaeepines appear t o  undergo biotransfor-  
mation i n  the l i v e r  p r i o r  t o  excret ion and they are ex- 
c re ted  by kidneys (2). 

Measurements of oxazepam based on oolorimetry ( 3 ) ,  
fluorometry (3) ,  t h i n  l aye r  chromatography (4 ) )  gas ch- 
romatography (1,5,6) and high performance l i q u i d  chro- 
matography (2,7) have been reported. 

In  t h i s  paper, a rapid,  simple and sens i t i ve  gas 
chromatographic method used by Vessman e t  a1 (6)  is mo- 
dif ied and applied to  the oxazepam tablets i n  Turkish 
Drug Market and t o  the microcapsules prepared with dif- 

f e r i n g  coreiwall  ra t ios .  

i s  determined by ur ine  analysis.  

Oxazepam and i ts  gluouronide 

Materials- Oxazepam (M-020) , Wyeth; Lorampam, Wyeth; 
e thyl  ce l lu lose ,  Fluka; C e l i t e  (80-120mesh) , Chrompacki 
OV-17 (methyl phenyl s i l i o o n )  
blue, Merck; methylene chlor ide,  Merck; chloroform, 
herck; n-heptane, Merck; s u l f u r i c  acid,blerok; eodium 
hydroxide, Merck; po tassium hydrogen phosphate, Merck; 
disodium hydrogen phosphate, Merok; Olraeepam t a b l e t s  
i n  Turkish Drug Market (Serepax,Tl; Adumbran,T2; Tra- 
ni1,T ); ethyl  ce l lu lose  coated microoapsules (111 and 

112 corerwall r a t i o ) ;  d i e t i l l e d  water. 

Chrompack; bromothymol 
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GAS CHROMATOGRAPHIC DETERMINATION OF OXAZEPAM 1543 

Preparat ion of Oxasepam Microcapsules- Yiorooapsules 
are prepared by phase separation=ooaoervation method, 

(8). 
dium hydrogen phosphate to  the dispers ion of oxasepam 
i n  methyl ethyl ketone. 

Phase separat ion is obtained by adding 18 Zuso- 

Microcapsules with core:wall r a t i o s  of 1:l and 

l r 2  a r e  prepared. The d i f f e r e n t  s i z e s  of microcapsu- 
les present i n  each batch are separated by s iev ing  on 
a mechanieal shaker using a range of standard sieves 

(710-125 p). 
m g  oxasepam shown i n  Table 1 are used i n  the  i n  vivo 
elimination experiments. 

Miorocapsules corresponding t o  about 10 

Oxazepam Tablets- Tablets containing oxasepam as an 
ac t ive  pr inc ipa l ,  present i n  Turkish Drug Warket are 
used i n  the i n  vivo experiments. 
shown i n  Table 2. 

These tablets are 

Flen of the i n  vivo Experiments- The oxa~epam tablets 
i n  Turkish D r u g  Market and t he  oxampam microcapsules 
prepared (Tables 1 ,2)  are taken by six hea l ty  subjeots. 
The spec i f ica t ions  o f  the subjec ts  are shown i n  Table 3, 

A l l  the preparations a r e  given as s ing le  dose t o  
t h e  same subjec t  group. The volunteers emptied their  

bladders before the experiment and t h i s  ur ine  i s  used 
as reference. 

The preparations are taken by the subjec ts  i n  the 

morning after a l igh t  breakfast  wi th  100 m l  water. A l l  

the  ur ine is measured a t  the following in t e rva l s ,  (0-2), 
(2-4), ( 4 6 ) ,  (6=8), (8-12), (12-24) and (24-48) hours. 
The subjec ts  did not  take any o the r  drug during the tes t  
period. A new preparation is given t o  every subjeot  
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1544 

Proper t ies  Content 
m g  Oxazepam 

uncoated 10 

unooa t ed 10 

f i l m  meted 10 

YALABIK-KAS 

Code 

T1 

*2 

rp3 

TABLE 1 

Miorooapsules Used In i n  vivo Tests 

Preparations 

Idiorooapsule 

CoretWall Ratio 

1: 1 

l r 2  

P a r t i o l e  S ize  I Code I 

I M2 I 5001355 

TABLE 2 

Tablets Used I n  i n  vivo T e s t s  

Preparations 

Tablets  

I 

a f t e r  f i v e  days has passed from the  time they have taken 
the last formulation. 

Standards of the  Apparatus- Psokard Model 409 gas oh- 
romatograph equipped wi* a Model 714 63Ni  e leo t ron  
oapture deteotor  is used. The instrument is f i t t e d  

with a 2 m glass oolumn (0,3 i.d.) paoked with 5% OV- 

17 on o e l i  t e  (80-l2O$esh). The ohromatographio oondi- 
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GAS CHROMATOGRAPHIC DETERMINATION OF OXAZEPAM 

5 

6 

1545 

Y 38 70 1.72 

Y 18 60 1-73 - 

TABLE 3 
Speoif ioat ions of  the Sub j e c t s  

I -  female 
masculine 

t i ons  are t h e  following: i n j eo t ion  por t  and de teo tor  
temperature 250°C , oolumn temperature 235OC and oolumn 
ac t iva t ion  temperature 235’C. 
is 30 ml min”, 

The ni t rogen gae flow 

Cal ibrat ion Curve- The ca l ib ra t ion  oume is construoted 
from four  standard eamplee containing O,5O,lOO,x)O $ll 

of oxazepam standard aolut ion (oxaeepam dissolved I n  
ohloroform t o  a final oonoentration o f  500 ng ml-’) to- 
gether  with 100 pl of tb i n t e r n a l  standard so lu t ion  
(Loraeepam dissolved i n  ohloroform t o  a f i n a l  oonoentra- 
t i o n  of 750 ng m l ” )  and 2 m l  of water, 
are t rea ted  acoording t o  the  following procedure: 

These samples 

- 4 m l  phosphate buf fer  (pH 7.4), 8 m l  methylene 
ohloride are added. After ex t rao t ion  for 15 minuteB by 
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1546 YATABIK-KAS 

a laboratory shaker (140 s t rokes  min”) and centrifuga- 
t ion,  the organic layer is f i l t e r e d  i n t o  another t es t  
tube 9 

- 2 m l  n-heptane i s  added t o  the  methylene ch lor ide  
phase and the mixture i s  extracted f o r  ten  minutes wi th  

2 m l  12N su lphur i s  acid. The organio l aye r  i s  dieoa-d 
and the tube heated f o r  6 minutes i n  boi l ing  water bath. 

-Then the tubes are cooled, 1 drop of  bromothymol- 
blue so lu t ion  is  added and the  oontent a1kalil;ed wi th  5N 
sodium hydroxide. 0.2 m l  of n-heptime is  added and af t= 
ext rac t ion  f o r  10 minutes and centr i fugat ion,  the aqueo- 
ua phase is removed and discarded. 

- 3-5 pl  of the n-heptane l aye r  is in j ec t ed  i n t o  
the gas-chromatogragh. 

The area under the curve i s  determined and the  rela- 
t i v e  ca l ib ra t ion  i s  constructed. The r e l a t i v e  cal ibra-  
t i on  ourve is  preferred to  absolute oa l ibra t ion  beoause 
w i t h  the former method, the reoovery f a c t o r s  of , the  re8- 
pect ive compounde measured are assumed t o  remain constant. 
This prevents t o  draw new ca l ib ra t ion  curve for every day 
of the experiment. 

Extraotion Proceduredoidio Hydrolysis of  Glucronide i n  
- Urine- Oxazepam and i t s  glucronf-de i n  ur ine is determined 
through its hydrolysis produot, 2-amino-~-chlorobenzophe- 
none. The urine samples a r e  treated according to  the fob 
lowing procedure: 

- To a 2 m l  volume of  ur ine,  1.5 m l  12N aulphurio 
ac id  and 100 pl i n t e r n a l  standard is added. 

- The mixture i s  heated on a water bath f o r  10 mi-. 

nutes. 
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GAS CHROMATOGRAPHIC DETERMINATION OF OXAZEPAY 1547 

- After neutralization, the benzophenones are ex- 
tracted into n-heptane and analyzed as described under 
the construction of the calibration curve. 

RESULTS AND DISCUSSION 

The bioavailability tests from urine samples are 
preferred to other biological fluids because it is easy 
to determine the amount excreted; easy to collect samp- 
les and to find volunteers to participate in the exper% 
ments. 

A11 the benaodiasepines are subject to biotransfos 
mation in the liver prior to excretion (2). Since they 
are excreated by kidneys, the amount excreted by uremic 
patients is Blower than the normal subjects ( 9 ) .  In our 
experiments, the subjects are chosen from healthy people 
and the recovery of dose is well within the limits ($70- 
90) given in literature (10,ll) (Table'4). 

I 

Retantion Times- The hydrolysis of lorazepam (internal 
standard) was completed under the conditions applied to 
oxazepam. Lorazepam, which hae the similar structural 
features as oxazepam, gave accurate and reproducible 
results as an internal sgandard. 

The separation of the two benzophenones from each 
otherare easily achieved on OV-17 columns. The retan- 
tion times of oxasepam and lorasepam are 6.08 and 1.42 
minutes, respeotively. Gas chromatograms achieved by 
urine extraotion are shown in Figure 1. 

Data Obsained From Urine AnaJyais- The amucnt of oxa- 

sepam (mg) eliminated and the elimination rates (mg sol) 
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1548 

Preparation $ Recovery 

87 09 0 + T1 

*2 

T 83 5 1  - + 

M2 80.53 - 

87.32 - + 

+ 
M 65 26 0 + 

YALABIK-KAS 

SD ( n=6 1 

0 3956 

0.1817 

0 4579 

0.1926 

Om1310 

TABLE 4 
Recovery of Dose o f  Oxazepam Eliminated by Urine 

1 I I I 1 1  

7 6 6 4 3 2 1  

1 

time (mid 

-a- 

I I 1  L I  I I 

7 6 6 4 3 2 1  

time (minl 

-b- 

FIGURE 1 

Ga6 Chromatograms Obtained by Urine Extracts 
a- only internal standard, Lorazepan 
b- internal standard and Oxazepaa. 
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GAS CHROMATOGRAPHIC DETERMINATION OF OXAZEPAM 1549 

are determined. The elimination rate constants of oxa- 
mpam are determined by plotting the natural logaoithms 
of the elimination rate against time. The slopes of 
the lines are the elimination rate constantsfor each 
sub3ect. 
mination half-lifes (hs) gf oxazepam preparations are 
shown in Table 5. 
rate constants give variation coefficients up to 75%. 

The mean elimination rate constants and eli- 

The elimination rates and elimination 

The elimination rate constants of the tablets are 
approximatly twice the microcapsules; that is the eli- 
mination rate8 of the miorocapsules are slower than the 
tablets investigated, (Table 5). The elimination half- 
lifes of the microcapsule formulations are longer than 
the tablets, (Table 5). 

The elimination rate constants of the oxazepam tab- 
lets (T1- T ) are 0.1281, 0.1131 and 0.0904 mg s-’, res- 
pectively. The elimination rate constants of the micro- 

3 

TABLE 5 
Mean Elimination Rate Constants (kd) and 

Elimination Half-Life (hr) of Oxampam Preparations 
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1550 YALABIK-KAS 
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1552 YALABIK-KAS 

capsules changed aooording t o  the oorerwall r a t i o s  of 
the microcapsules. The elimination rate of H2 is 0.0616 
mg s and is  slower than the tablets. The elimination 
rate of H is the  slowest of a l l  the preparations inves- 
t i ga t ed  and as a r e s u l t  has the longest elimination half  

l i fe .  

pectively. The elimination from M is  slower than W2 

and t a b l e t s  (T1- T ), but the reoovery oCM 

i e  65.26 $. The elimination continues till the 48 t h  
hour but there  i s  no oxazepam i n  ur ine i n  the  f irst  

three hours. T h i s  long lag time seen a t  the  beginning 
of the elimination might be due t o  the thioker  w a l l  

material, l e s s  poros i ty  on the miorocapsule surface and 
l e s s  space f o r  the uncapsulated oxasepam, i n  o ther  wor& 
'free oxazepam', ( 1 2 ) .  T h i s  long lag time and the low 
recovery of oxasepam made Y 3 

r a t i o  and 355 um p a r t i o l e  s i z e  ,Up, have slowed the  re- 
l ea se  rate cha rac t e r i s t i o s  and prolonged the  eliminatiom 
of oxasepam. When the  formulation is taken, e l iminat ion 
started without any l a g  time and l a s t e d  till the 48 t h  
hour. 

-1 

3 

The values are 0.0533 m g  so' and 13.04 hr., res- 

3 
From ur ine  3 3 

an unsuitable formulation. 
It i s  found t h a t  miorooapsules having l r l  coreiwall  

The i n  vivo recovery of dose is ca louls ted  as 

80.53 $ 0  

The release of the a c t i v e  material from the mioro- 
capsule without oausing a delay could be from the 'free 
oxasepam' tha t  sticks to  the  w a l l s  of the microospsules 
during washing and drying prooess. The oontinuing rele- 
ase, oould be through the  pores l e f t  after the ooaoerva- 
t i n g  agent, disodium hydrogen phosphate, dissolved f r o m  
the miorocapsule w a l l  by the aqueous d isso lu t ion  medium. 
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GAS CHROMATOGRAPHIC DETERMINATION OF OXAZEPAM 1553 

The s t a t i s t i c a l  difference of  the amount of  oxaee- 
pam eliminated by urine i s  also investigated. The dif-  

ference between the amount o f  oxaeepam eliminated from 
tablets  are  found i n s i s i f i c a n t  whereas the differenoe 
between the tab le t s  and microcapsules are significant,  
Table 6. 

The resu l t s  of the  elimination experiments show 

that  the formulated microcapsules prolonged the rele- 
ase o f  oxazepam when compared t o  the tablets. These 
i n  vivo resu l t s  are i n  accordance wi th  the  i n  v i t ro  
dissolution oharacterist ics (13). The i n  v i t ro  rele- 
ase ra te  o f  oxazepam decreased as i n  the i n  vivo e l i -  
mination ra te  i n  the following order, T1, Tp, T3, M2, 
and 16 3’ 

1. 

2. 

3. 

4. 

5.  
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