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SIMPLE AND SENSITIVE REVERSED-PHASE 
LIQUID CHROMATOGRAPHIC ASSAY FOR 

ANALYSIS OF CHLORTHALIDONE IN URINE 

P. CAMP~NS-FALC~*, R. HERRAEZ-HERNANDEZ, 
AND A. SEVILLANO-CABEZA 

Departamento de Quimica Analitica 
Facultad de Quimica 

Universidad de Valencin 
Burjassot, Valencia, Spain 

ABSTRACT 

This  s tudy describes a r a p i d  method f o r  t he  determinat ion 
o f  ch lo r tha l i done  i n  human u r i n e  by reversed-phase l i q u i d  
chromatography and UV de tec t i on  a t  230 nm, a f t e r  clean-up over 
a C8 sol id-phase e x t r a c t i o n  column. L i q u i d  chromatography was 
c a r r i e d  ou t  on a C18-bonded phase us ing ace ton i t r i le -phosphate  
b u f f e r  (pH=3) g rad ien t  e l u t i o n .  Triamterene was used as i n t e r n a l  
standard. The system has been app l ied  t o  the  determinat ion o f  
ch lo r tha l i done  i n  the  0 . 1 0 - 1 0 . 0  pg/mL concentrat ion i n t e r v a l ;  the  
l i m i t  o f  de tec t i on  was 6 ng/mL. 

INTRODUCTION 

Chlor tha l  idone, 2-chlorc-5-( 1-hydroxy-3-0x0-1 -i soi ndol i n y l  ) 

benzene sulphonarnide, i s  an o r a l  d i u r e t i c  wide ly  used i n  the  

( * I  T o  whom correspondence should be addressed. 
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treatment o f  hyper tens ion and eodema, both alone and i n  

combination w i t h  o ther  compounds. Ch lor tha l idone i s  commonly 

administered i n  a s i n g l e  dose o f  25-100 mg d a i l y ,  and i t  has been 

repor ted t o  p rov ide  a prolonged ac t i on .  The recent  increase i n  

the use o f  ch lo r tha l i done  i n  combination w i t h  o the r  a n t i -  

hyper tens ive agents, have resu l ted  i n  lower doses [l]. Therefore 

s e n s i t i v e  methods t o  measure ch lo r tha l i done  l e v e l s  i n  b i o l o g i c a l  

samples are requ i red  fo r  pharmacokinetic s tud ies .  

Although most o f  the  repor ted  assays are  on ly  app l i ed  t o  

pharmaceutical p repara t ions  [2-51, l i q u i d  chromatography i s  t h e  

most usefu l  technique f o r  t he  separa t ion  and the  de terminat ion  

o f  ch lo r tha l i done  i n  b i o l o g i c a l  samples. Guelen e t  a l .  [ 6 ]  f i r s t  

described a chromatographic procedure which a l lows f o r  t he  

determinat ion o f  ch lo r tha l i done  from d i f f e r e n t  b i o l o g i c a l  f l u i d s  

w i t h  a s e n s i t i v i t y  o f  30 ng/mL. Th is  s e n s i t i v i t y  has been 

improved f o r  b lood samples [ l ,  7 3 ;  L i n  [ 8 ]  proposed an assay f o r  

t h i s  d i u r e t i c  i n  b lood and u r i n e  which was app l i ed  t o  the  4-190 

pg/mL concent ra t ion  range. However, ch lo r tha l i done  l e v e l s  i n  

u r i n e  samples a f t e r  normal admin i s t ra t i on  o f  drug are  i n  the  low 

ug/mL range [9, 101, and t he re fo re  such procedure cannot be 

s u i t a b l e  f o r  r e a l  samples. 

This  work descr ibes a simple and r a p i d  HPLC method f o r  t h e  

q u a n t i f i c a t i o n  o f  ch lo r tha l i done  i n  u r i n e  samples. A v a l i d a t i o n  

o f  t he  usefu lness o f  the  proposed procedure was accomplished by 

analyz ing u r i n e  e x t r a c t s  obta ined a f t e r  t he  admin i s t ra t i on  o f  t he  

lowest recommended dose o f  ch lo r tha l i done .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
2
6
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



CHLORTHALIDONE IN URINE 

MATERIALS 
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Awara tus  

A Hewlett-Packard model 1040A liquid-chromatography, 

equipped w i t h  a diode-array de tec tor  l i n k e d  t o  a data system 

(Hewlett-Packard HPLC Chem S t a t i o n )  was used f o r  data a c q u i s i t i o n  

and storage. The system was coupled t o  a quaternary pump 

(Hewlett-Packard, 1050 Ser ies)  w i t h  a 25 pL sample loop i n j e c t o r .  

The column was an HP-LiChrospher 100 RP 18 (5  pm, 125  mm x 

4 mm I D ) .  The chromatographic s igna l  was monitored a t  230 nm 

and, a l l  the  assays were performed a t  room temperature. 

Reagents 

A l l  the  reagents were o f  ana ly t i ca l - reagent  grade. Methanol 

and a c e t o n i t r i l e  were o f  HPLC grade (Scharlau). Water was 

d i s t i l l e d ,  de ion ized and f i l t e r e d  through 0.45 pm ny lon  membranes 

(Teknokroma). Ch lor tha l idone and i n t e r n a l  standard ( t r i amte rene)  

stock s o l u t i o n s  were prepared by d i s s o l v i n g  i n  methanol pure 

compounds: ch lo r tha l i done  (ICI-Pharma) and t r iamterene (Sigma). 

Propylamine hydroch lo r ide  (F luka) ,  sodium dihydrogen phosphate 

monohydrate (Merk), and phosphoric a c i d  (Probus) were a l so  used. 

METHODS 

Standard So lu t ions  

The standard s o l u t i o n  o f  ch lo r tha l i done  was prepared by 

d i s s o l v i n g  50 mg o f  t he  pure compound i n  25 mL o f  methanol (2000 D
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pg/mL). The i n t e r n a l  standard s tock s o l u t i o n  was prepared by 

d i s s o l v i n g  50  mg o f  pure compound i n  100 mL o f  methanol (500 

mg/rnL). A l l  t he  s o l u t i o n s  were s to red  i n  the  dark a t  2OC. Working 

standard s o l u t i o n s  were prepared d a i l y  by d i l u t i o n  o f  t h e  s tock 

standard s o l u t i o n s  w i t h  the appropr ia te  volumes o f  methanol. 

Mobile Phase 

A g rad ien t  o f  phosphate b u f f e r - a c e t o n i t r i l e ,  w i t h  an 

inc reas ing  a c e t o n i t r i l e  content  from 15% a t  zero min t o  30 % a t  

min 5 ,  was used as the  mobile phase. A f t e r  5 min, t he  

a c e t o n i t r i l e  content  was kept  constant .  The phosphate b u f f e r  was 

prepared by d i s s o l v i n g  3 . 4 5  g o f  sodium dihydrogen phosphate 

monohydrate i n  500 mL o f  d i s t i l l e d  and deion ized water; 0 . 7  mL 

o f  propylamine hydroch lo r ide  were added t o  t h i s  s o l u t i o n ,  and 

then, the  pH was adjusted t o  3 by adding the  minimum amount o f  

concentrated phosphoric a c i d  ( c .  a. 0 . 5  mL). The s o l u t i o n  was 

prepared d a i l y ,  f i l t r a t e d  t rough a 0.45 pm ny lon  membrane 

(Teknokroma) and degassed w i t h  he l ium before use. The f l ow  was 

s e t  t o  1 mL/min. 

Sample Treatment 

Solid-phase e x t r a c t i o n  columns Bond-Elut C 8 ,  100 mg/l mL,  

(Teknokroma) f o r  sample t reatment  were p rev ious l y  cond i t ioned by 

drawing through 0 . 5  mL o f  methanol, fo l lowed by 0 .5  mL o f  

d i s t i l l e d  water. A 300 pL volume o f  a methanolic s o l u t i o n  o f  

i n t e r n a l  standard ( 1  pg/mL) was added t o  2 . 0  mL o f  u r i n e  samples. 
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CHLORTHALIDONE IN URINE 2575 

The samples were then drawn through the  columns, and washed w i t h  

0 .5  mL o f  d i s t i l l e d  water t o  e l im ina te  the  b i o l o g i c a l  ma t r i x .  The 

ana ly te  and the  i n t e r n a l  standard were e lu ted  from the  column 

w i t h  0 . 5  mL o f  methanol. The r e s u l t i n g  s o l u t i o n s  were f i n a l l y  

f i l t e r e d  through 0 . 4 5  pm ny lon  f i l t e r s  (Teknokroma) and 5 pL o f  

these s o l u t i o n s  were then i n j e c t e d  i n t o  the  a n a l y t i c a l  column. 

Recovery Studies 

Free o f  drug u r i n e  samples ( 2 . 0  mL) were spiked w i t h  

ch lo r tha l i done  standard s o l u t i o n s  producing d i f f e r e n t  

concentrat ions i n  the  therapeut ic  range (0.10 - 10 pg/mL). These 

samples were subjected t o  the  prev ious ly  described e x t r a c t i o n  

procedure. The percentage o f  drug recovered f o r  a p a r t i c u l a r  

e x t r a c t i o n  was ca lcu la ted  comparing the  peak-area r a t i o  

ch lo r tha l i done  t o  i n t e r n a l  standard i n  the  spiked samples, w i t h  

the peak-area r a t i o  obta ined f o r  t he  d i r e c t  i n j e c t i o n  5 pL o f  

methanolic s o l u t i o n s  conta in ing  an equ iva len t  amount o f  drugs. 

Each concent ra t ion  was assayed i n  dup l i ca te .  

Preparat ion o f  Standards f o r  C a l i b r a t i o n  

Standards f o r  c a l i b r a t i o n  were prepared by s p i k i n g  2.0 mL 

o f  u r i n e  samples w i t h  the  appropr ia te  volumes o f  ch lo r tha l i done  

methanolic s o l u t i o n  t o  g i ve  d i f f e r e n t  concentrat ions i n  the  0.10 

- 10.0 pg/mL range. These samples were ex t rac ted  and 

chromatographed as described above. Peak area r a t i o s  o f  

ch lo r tha l i done  t o  t r iamterene,  were p l o t t e d  against  
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ch lo r tha l i done  concent ra t ion ,  and the  r e s u l t i n g  c a l i b r a t i o n  

curves were used t o  c a l c u l a t e  the  ch lo r tha l i done  concent ra t ion  

i n  the  unknown samples. Each concent ra t ion  was assayed i n  

duo l i ca te .  

Human Studies 

Ur inary  exc re t i on  s tud ies  were performed w i t h  a human 

hea l thy  vo lun teer  a f t e r  a minimum s i n g l e  dose admin i s t ra t i on  o f  

ch lo r tha l i done  ( 2 5  mg). U r ine  samples were c o l l e c t e d  a t  

appropr ia te  t ime i n t e r v a l s  post-dose, and analyzed as descr ibed 

above. 

RESULTS AND DISCUSSION 

Figure  1 shows the  chromatograms o f  b lank ( l a )  and sp iked 

w i t h  ch lo r tha l i done  ( l b )  u r i n e  samples. As can be seen from t h i s  

f i g u r e ,  under the  se lec ted  cond i t i ons  the  ana ly te  and i n t e r n a l  

standard are e l u t e d  a t  6 . 1  and 3 .8  min, respec t i ve l y .  By 

comparing F igures l a  and I b  i t  can be der ived  t h a t  w i t h  the  

proposed sample t reatment  and e l u t i o n  p r o f i l e ,  t h e  chromatograms 

are f r e e  from endogenous compounds which may i n t e r f e r e  w i t h  the  

i d e n t i f i c a t i o n  o r  q u a n t i f i c a t i o n  o f  ch lo r tha l i done ,  as t h e  

u r i n a r y  endogenous compounds are p r i m a r i l y  e l u t e d  i n  t imes 

shor te r  than 3 rnin. 

The e f f i c i e n c y  and p r e c i s i o n  obta ined i n  the  sample clean-up 

s tep i s  adequate, w i t h  mean recover ies  f o r  ch lo r tha l i done  o f  ( 9 8  
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FIGURE 1 

Chromatograms a t  230 nm o f  ( l a )  blank and ( l b )  spiked w i t h  0 . 5 0  
pg/mL o f  ch lo r tha l i done  (CTL) u r i n e  samples. Peak a t  3 .8  min 
corresponds t o  the  i n t e r n a l  standard ( I . S . ) .  

f 3 )  X ( n  1 5 )  i n  the  concentrat ion range 0 . 1 0  - 10.0 pg/mL. For 

the  i n t e r n a l  standard t h e  mean recovery obtained was ( 9 5  f 3 )  X 

( n  = 1 5 ) ,  s i m i l a r  t o  the  value obta ined f o r  t h e  ana ly te .  The t ime 

requ i red  f o r  t he  sample clean-up i s  very sho r t  as the  samples can 

be d i r e c t l y  i n j e c t e d  i n t o  the  a n a l y t i c a l  column wi thout  any 

prev ious evaporation s tep.  

The c a l i b r a t i o n  curves obtained were 1 inear  over the  working 

range 0.10 - 10.0 pg/mL, t he  i n t e r c e p t  being e s s e n t i a l l y  zero. 
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TABLE 1 __ .- 

Precision and Accuracy for Chlorthalidone in Urine 
(n=3). 

Subject Added Determined 
number concentration concentration 

(vg/mL 1 ( vg/mL) 

0 . 5 0  
1 .o  
5 . 0  

0 . 5 0  
1 . o  
5 . 0  

0 . 5 0  
1 . o  
5 . 0  

0 . 5 0  
1 . o  
5 . 0  

( 0 . 5 0  t 0 . 0 6 )  
( 0 . 9 9  ? 0.08) 

( 4 . 9  f 0 . 1 )  

( 0 . 4 9  f 0 . 0 2 )  
( 1 . 0 7  t 0 . 0 2 )  

( 5 . 1  ? 0 . 1 )  

( 0 . 4 9  f 0 . 0 5 )  
( 1 . 0 4  2 0 . 0 3 )  

( 5 . 1  ? 0 . 1 )  

( 0 . 5 2  f 0 . 0 2 )  
( 1 . 0 6  ? 0 . 0 7 )  
(5.06 ? 0.06) 

The mean correlation coefficient was 0 . 9 9 9 5 .  In order to evaluate 

the precision and accuracy of the method, control urine samples 

from different volunteers were spiked with chlorthalidone, and 

tested by triplicate to determine chlorthalidone levels. The 

results obtained are summarized in Table 1 .  The concentrations 

found were close to the actual concentrations in all cases 

tested. From these results it can be derived that the accuracy 

and precision of the method is suitable, with relative standard 

deviations ranging between 1 % and 12 % for concentrations of 5.0 

and 0.50 pg/mL, respectively. 

The limit o f  detection (established to generate a signal-to- 

noise ratio of 3) corresponds to a chlorthalidone concentration 
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I Time (min.) 

FIGURE 2 

Chromatogram a t  230 nm o f  an u r i n e  sample obta ined 52 hours a f t e r  
a s i n g l e  dose admin i s t ra t i on  o f  25 mg o f  ch lo r tha l i done  (CTL). 
Peak a t  3 .8  min corresponds t o  the  i n t e r n a l  standard (1.S.). 

i n  u r i n e  o f  6 ng/mL, i n d i c a t i n g  improved s e n s i t i v i t y  over 

prev ious HPLC methods [ l ,  6-81. 

The described assay has been app l ied  t o  the  measurement o f  

u r i n e  l e v e l s  o f  ch lo r tha l i done  a f t e r  a s i n g l e  dose admin i s t ra t i on  

o f  25 mg t o  a human vo lunteer .  F igure  2 shows a chromatogram 

obtained 52 hours a f t e r  t he  admin i s t ra t i on  o f  drug. 

Ch lor tha l idone i s  p r i m a r i l y  excreted unchanged, and i t s  

metabo l i tes  do no t  i n t e r f e r e  w i t h  the  ana ly te  and i n t e r n a l  

standard peaks, the  concent ra t ion  o f  drug being (0.54 2 0.04) 

pg/mL ( n  = 3). 

The accuracy, p rec i s ion  and s e n s i t i v i t y  o f  the  described 

assays, a l l ow  f o r  t he  determinat ion o f  ch lo r tha l i done  a t  l e a s t  

four days a f t e r  i t s  minimum s i n g l e  dose admin is t ra t ion .  However, 

the  drug can be detected a t  l e a s t  f i v e  days a f t e r  dosing. 
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TABLE 2 

Retention Times of Different Compounds 
Commonly Administered with Chlorthalidone. 

a comi 

table 

auant 

Compound Retention time (min) 

Atenolol 

Oxprenolol 

Reserpine 

SDironolactone 

1 . 5  

6 . 7  

7 . 1  

1 0 . 6  

Table 2 lists the retention times obtained for different 

compounds which are usually coadministered with chlorthalidone. 

Interference by these compounds have been tested by extracting 

zrcial control containing therapeutic levels of drugs. This 

indicates that these drugs should not interfere with the 

fication o f  chlorthalidone using the proposed method. 

In conclusion, a sensitive and selective assay for analysis 

o f  chlorthalidone in urine is described. The determination drug 

can be achieved in a few minutes, the precision and accuracy of 

the assay being suitable at therapeutical levels. 
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