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JOURNAL OF LIQUID CHROMATOGRAPHY, 9(5), 1033-1049 (1986) 

HIGH PERFORMANCE LIQUID CHROMATO- 
GRAPHIC DETERMINATION OF DIURETIC- 

ANTIHYPERTENSIVE COMBINATION 
PRODUCTS. 1. PRAZOSIN AND POLYTHIAZIDE 

William J. Bachman 
Food and Dmg Administration 

60 Eighth Street, N.E. 
Atlanta, Georgia 30309 

A high performance liquid chrunatographic method for the 
simultaneous determination of prazosin and polythiazide in 
capsules is presented. 
phenone (internal standard) were separated by reverse phase 
chranatography on cyambonded phases fran four manufacturers 
using acetonitrilephosphate buffer mobile phases. Detection 
was by ultraviolet absorbance at 268 m. Recoveries fran 
synthetic formulations we= 100.2 k 0.7% for prazosin and 
99.7 f 0.7% for polythiazide. 
a stability indicating assay for each drug substance and its 
impurities. 

Prazosin, polythiazide and benze 

The method may also be used as 

Nunerous diuretic-antihypertensive canbimtion products 
are currently available to the physician for prescription in 

1033 

Copyright 0 1986 by Marcel Dekker, Inc. 0 148-39 19/86/0905-1033 S3.50/0 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
0
4
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



1034 BACHMAN 

the treatment of cardiovascular disease. Canbination drug 
products are not indicated for initial treatment of hyper 
tension. However, if no single drug is effective alone, then 
two or more are used in canbination. 
the individual is required with reevaluation as conditions 
warrant. 
dosage determined by titration, its use may be more convenient 
in patient managanent. 

Drug therapy titrated to 

If a fixed canbination product is equivalent to the 

The benzothiadiazine (thiazide) drugs are among the most 
widely used prescription drugs. They are usually the first 
drug to be employed in the treatment of hypertension. Thia- 
zide antihypertensivediuretic agents are frequently canbined 
with a variety of adrenergic blocking agents, vasodilators, 
aldostemne antagonists and rauwolfia alkaloids. Thiazides 
may be additive or potentiative of the action of other anti- 
hypertensive drugs. 

High performance liquid ChmMtography (HPLC) has been 
successfully used for the analysis of a wide variety of phar 
maceutical canbination dosage forms including analgesics, 
coug~cold preparations, antibacterials, and contraceptives. 
Honigberg -- et al. investigated the chranatographic properties 
of seven widely prescribed antihypertensive drugs on two dif- 
ferent bonded phase pellicular packings using fourteen differ- 
ent mobile phases (1). 
procedure was used for the determination of reserpine and 
chlomthiazide frun a simulated dosage form (2 ) .  HPLC methods 
have been reported for dosage forms containing hydrochlomthi- 
azide in canbination with reserpine (31, triamterene (41, ami- 
loride hydrochloride (51, thlol maleate ( 6 ) ,  and methyldopa 
(7) .  Additionally, the EIpLc analysis of methyldcpa in canbi- 
nation with hydrochlorothiazide or chlomthiazide in dosage 

In a separate paper, a two-step HPLC 
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DIURETIC-ANTIHYPERTENSIVE COMBINATION PRODUCTS. I 1035 

forms has been collaboratively studied (8 ) .  

method for chlorthalidone, a nowthiazide diuretic, and cloni- 
dine hydrochloride in tablets also uses HPLC (9) .  

The official 

No methods have previously been reported for the simultaw 
eous determination of dosage forms containing polythiazide and 
prazosin. TWO HPLC methods for the analysis of single c w  
nent polythiazide have been reported (10, 11). The U.S.P. a- 
say procedure for polythiazide tablets enploys preparative 
thin layer chranatography with ultraviolet absorbance quanti- 
tation (12). An HPLC method is used in the official assay of 
single canponent prazosin hydrochloride tablets (13). 
the WLC methods for single ccmponent dosage forms has been 
shown to be applicable to the canbination capsules. 
reported HPLC method for the determination of both polythia- 
zide and prazosin was f m  hunan plasm rather than dosage 
forms (14). However, two different HPLC systems were used to 
chmnatograph the plasm extract. 
on a normal phase system with W detection and prazosin was 

determined on a reverse phase system with fluorescence detec 
tion. A single isocratic system for the analysis of the t m  
canponent capsules would be faster and simpler. 

None of 

The only 

Polythiazide was determined 

As part of an opgoing study of diuretic-antihypertensive 
multicanponent dosage forms in this laboratory, this paper 
reports the simultaneous H P E  separation and quantitation of 
fixed cunbination capsules containing 0.5 mg polythiazide and 
prazosin hydrochloride equivalent to 1, 2, or 5 mg prazosin 
base. In this procedure, prazosin, benzophenone (internal 
standard), and polythiazide are separated by reverse phase 
chrcmtography on a cyancp~l-bondd silica colunn and de- 
tected by ultraviolet absorbance at 268 nu. Use of the HPLC 

system for stability indicating assays for each of the indi- 
vidual drug substances and their impurities was also examined. 
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1036 BACHMAN 

Materials: 
Prazosin hydrochloride, polythiazide, 4-amin0-2-chlorc~ 

6,7-dimethoxyquinazoline, l,ebis(2-furayl)piperazine, 4-amino 
-6,7-dimeth0~2- ( 1-piperazinyl) quinazoline, 1- (2-furoy1)pi- 
perazine, 1,4-bis(4-amim6,7-dimetho1cy-2-qui~zolinyl)piper 
azine, 4-min0-6-chlorc~l,3-benzenedisulfonamide and 4-amim 
6-chlo~~-methyl-~benzenedisulfoMmide are all available 
fran the United States Pharmacqeial Convention, Fuckville, MD 
20852. 
bulk drug substances used as working standards were obtained 
frun the manufacturer. 
monohydrate and phosphoric acid were purchased franJ.T. Baker 
Chemical CO., Phillipsburg, NJ 08865. Acetonitrile, W 
grade, was frrm Burdick & Jackson Laboratories, Inc., Musk- 
gon, MI 49442. Benzophenone, certified grade, ~ d s  fran Fisher 
Scientific Co., Fairlawn, NJ 07410. 

Samples of prazasin hydrochloride and polythiazide 

The monosodiun dihydrogen phcsphate 

Slut ions : 
a. 

b. 

0.05 M monobasic sodiun phosphate: 
6.99 monasodiun dihydrogen phosphate nonohydrate was di- 
luted to 1 liter with water. 

HPLC mobile phase: 
A solution was prepared by mixing 650 ml 0.05M monobasic 
sodiun phosphate solution and 350 m l  acetonitrile. After 
the mixture equilibrated to roan temperature, the apparent 
pH was adjusted to 3.0 with phosphoric acid. The solution 
was filtered t-h a Millipore solvent filtration appa- 
ratus using a 0.45 p pore size nylon 66 menbrane (Alltech 
Associates, Inc., Deerfield, IL 60015). 
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DIURETIC-ANTIHYPERTENSIVE COMBINATION PRODUCTS. I 1037 

C. 

d. 

e. 

f. 

Internal standard solution: 
A solution containing 30 nrg benzophenone in 1 liter of 
HPLC mobile phase m s  used. 

Prazosin stock solution: 
Approximately 27.4 nrg prazosin hydrochloride (equivalent 
to 25 nrg prazosin base) was accurately weighed and die 
solved in 100 ml of WLC mobile phase. 
ultrasonic bath was required for dissolution. 

Ten minutes in an 

Polythiazide stock solution: 
Approximtely 10 nrg polythiazide was accurately weighed 
and dissolved in 100 m l  HPLC mobile phase. 

Mixed standard solutions: 
An aliquot of prazosin stock solution (4.0, 8.0 or 20 m l  - 
equivalent to 1, 2 or 5 nrg prazosin base), 5.0 ml polythi- 
azide stock solution and 25 m l  internal standard solution 
were pipetted into a 50 ml voluaetric flask and diluted to 
volune with HPLC mobile phase as required. 

Instrunentation: 
The liquid chranatcgraph consisted of a laboratory b t a  

Control Constametric I punp, Spectranonitor I1 variable wave 
length detector and Rheodyne Model 7125 loop injector. (LDc/ 
Milton Roy, Ftiviera Beach, FL 33404.) Operating parametem 
flaw rate 1.7 mlmn., absorbance range 0.01, detection wave- 
length 268 m, 10 ul locp, ambient tanperature. 

Integrator: 

19311). Operating parametemattenuation 128, slope 
sensitivity 3 rrlv/min., start delay off, a m  reject off, stop 
time 10 min., chart speed 0.5 @in. 

HP 3380A Integrator (Hewlett-Packard Co., Avondale, PA 
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1038 BACHMAN 

HPLC Colunns: 
A: IBM Cyano, 5 p  spherical particles, 4.5 mn (id) x 250 mn, 

(IBM Instnments Inc., Wallingford, CT 06492). 

B: Nucleosil 10 CN, 1 0 ~  spherical particles, 4.6 mn (id) x 
250 mn (bcherey-Nagel, I)uren, Germany, in-house packed, 
packing available fran Alltech Associates, Inc.) 

C: Bondapak CN, 1 0 ~  irregularly-shaped particles, 3.9 mn 
(id) x 300 mn (Wters Associates, Milford, MA 01757). 

D: Spherisorb CN, ~ I J  spherical particles, 4.6 mn (id) x 250 

mn (Phase Separations, Inc., Norwalk, CT 06850, custan- 
packed by Alltech Associates, Inc.) 

Analysis of Working Standards: 
Polythiazide was assayed by the official ultraviolet spec- 

trophotcmtric procedure (15). Prazosin hydrochloride was a- 
sayed by canparison of its ultraviolet spectnm in methanolic 
0.01N hydrochloric acid ( 6 . 5 ~  g/ml) versus a similarly prepar- 
ed solution of the USP reference standard. Additionally, the 
stock solutions of both working standards were assayed chrana- 
tcgraphically versus stock solutions prepared fran the USP 
reference standards under the same HPLC conditions employed in 
the capsule assay. 
1.0%) were obtained by both the ultraviolet spectrophotanetric 
and HPLC methods. 

In both cases, anparable results (within 

Analysis of Capsules: 
Canpasites were prepared by manually grinding the contents 

of 20 capsules to pass a No. 60 mesh sieve. An acccurately 
weighed portion of the powder equivalent to one capsule was 

transferred to a 50 ml volunetric flask. A 25 ml aliquot of 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
0
4
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



DIURETIC-ANTIHYPERTENSIVE COMBINATION PRODUCTS. I 1039 

internal standard solution was added. 
ultrasonic bath for 5 minutes. 
vne with €€PIX3 mobile phase and mixed. A portion of the mix- 
ture m s  filtered through a stainless steel Swinney filter 
(Millipore Corp., Bedford, MA 07130) containing a 0.45~ pore 
size, 13 mn dia. nylon 66 membrane (Alltech Associates, Inc.) 
and a glass fiber pre-filter (Micro Filtration Systens, Dub- 
lin, CA 94566). 
were bracketed with injections of the appropriate mixed star+ 

ard solution. Quantitation was by the area response ratio for 
each active ingredient to the internal standard. 

Flask was placed in an 
The sample was diluted to vol- 

Duplicate 10 p 1  injections of each sample 

Calculations: 
ng prazosin base per capsule found = 

383.41 x- 
419.87 

A X .  CAP. WT. - x  AR SPL 
ARm SPL wr 

sTDhT x 

where: 
AR SPL = sample area response ratio to internal standard 
AR sI1> = standard area response ratio to internal standard 
sI1) w1' = weight of prazosin hydrochloride in the mixed 

standard solution in ng 

SPL WT = weight of the -1e in nq 

A X .  CAP. W. = average capsule content weight in nrg 

383.41 = mlecular weight of prazosin base 
419.87 = mlecular weight of prazosin hydrochloride 

Mg polythiazide per capsule found was calculated in a similar 
mnner . 
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RESULTS AND DISCUSSIaV 

BACHMAN 

Chmuatographic separations were develcpd on four differ- 
ent cyambonded phases fran four manufacturers. However, all 
recovery data, sample assays and system suitability tests were 
performed using Colunn A. Similar separations were obtained 
on two colunns fran different batches frun this manufacturer. 
To obtain the separations on the four different colunns, modi- 
fication of the organic concentration and/or the pH of the 
mobile phase was required. See Figure 1 for typical separa- 
tions obtained on each of the four colunns. 
elution order with Colunn D. 

Note reversal of 

Pramsin has a nearly threefold greater molar absorptiv- 
ity than polythiazide and is present in the capsules in 2 to 
10 times greater concentration. 
bance detection at 268 rm, the absorbance maxima of polythi- 
azide, was selected in order to minimize the disparity of F 
sponse between polythiazide and prazosin and to allow record- 
ing of peaks without program'& attenuation. 

Therefore, ultraviolet absor- 

Benzophenone was selected as a convenient internal stan+ 
ard because its retention volune in this system lies between 
the ccmponents of interest. U s e  of pherrones as internal 
standards has been previously reported (16). They are partic 
ularly suited for use as internal standards because as neutral 
canpounds, neither solvent modifiers nor acidic/basic buffers 
will affect their retention volunes. Both polar and non-polar 
solvent systems can be used due to their wide solubility 
range. 

The chrunatographic system (Colunn A) also separated pra- 
msin fran the five impurities which have established limits 
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1042 BACHMAN 

in the official monograph for prazosin hydrochloride bulk drug 
substance (17). Figure 2A shows a chrunatogram of a prazosin 
solution which was spiked with 0.4% by weight of each of the 
five impurities. Prazosin concentration in the spiked sol* 
tion was canparable to that of the prazosin stock solution. 
N o n e  of the five impurities was detected in either the working 
standard or USP reference standard prazosin hydrochloride. 
Detection of the impurities at 254 nn was selected because the 
sensitivity at 254 1111 was twice that at 268 m. The USP mno- 
graph employs five separate thin layer chranatcgraphic limit 
tests for these impurities with visual canparison at the 0.5% 
level. 

A chraMtcgram of polythiazide stock solution is shown in 
Figure 2B. Approximately 0.1% 4-amino-6-chlom~-methyl-m- 
benzenedisulfonamide was detected in both the USP and working 
standards. No 4-amino-6-chloml,3-benzenedisulfo~mide ims 

detected in either standard. Analysis of a polythiazide solu- 
tion spiked with both caapwnds showed that each impurity was 

detectable at the 0.1% level for each canpound. The USP m m  
graph for polythiazide drug substance uses a BrattowMarshall 
colorimetric test for total diazotizable substances which d e  
tednes both impurities with a ccmbined limit of 1.0%. Ad- 

ditiorrally, three other trace impurities were detected in both 
standards. 
tified as epithiazide and its dimethyl derivative based on 
synthetic and &ramtographic considerations. The retention 
times of the drug substances and impurities are listed in 
Table 1. 

Two of the impurities have been tentatively idew 

Reproducibility of replicate injections was determined by 
injecting six 10 I J ~  aliquots of mixed standard solution. 
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I 

1 

A 

6 

3 

B 

9 

L 
L 1 I I 1 h 1 Jrrlll 
0 4 8 12 0 4 8 

Time (min. 1 

FIGURE 2. Typical chmtograms: A. Prazosin and impurities, 
254 nn; B. Polythiazide and impurities, 268 nn. Same chranat- 
cgraphic conditions as capsule assay (colunn A, attn 32). 
Same as Table 3. 

Key: 

Wlative standard deviations were 0.4% for prazosin and 0.6% 
for polythiazide, respectively. 

Linear response was determined by making duplicate injee 
tions of a series of 9 mixed standard solutions corresponding 
to 23% of the lawest prazosin dosage level (1-1 to 116% of 
the highest dosage level (5 mg) and fmm 25% to 625% of the 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
0
4
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



e
 

0
 

P
 

P
 

TA
BL
E 
1 

Re
te
nt
io
n 
Ti
me
s 
of
 L

ku
g 
Su
bs
ta
nc
es
 a
nd
 r
mp
Ur
 it
ie
s 

Ke
y 

ca
np

ou
nd

 
Ti
me
 (
mi
n.
) 

1 2 3 4 5 6 7 8
 

9 10
 

11
 

12
 

13
 

pr
az
os
in
 

be
nz
op
he
no
ne
 (
in
te
rn
al
 s

ta
n

d
ar

d
) 

po
ly
th
ia
zi
de
 

1-
 ( 2
- f
um
y1
 1 p
ip
er
az
i n

e 
1,
4-
bi
s 
(2
-f
 ur
oy
l 1

 pi
pe
ra
zi
ne
 

2
-c

h
lo

ro
-4

-a
m

i~
,7

-d
im

et
h

~
q

u
in

a
m

li
n

e 
4-
am
in
o-
6,
7-
di
me
th
ox
y-
~(
l-
pi
pe
ra
zi
ny
l)
qu
i~
zo
li
ne
 

1,
4-
bi
s 

( 4
-a
mi
no
-6
,7
-d
im
et
ho
xy
2-
qu
in
am
li
 n
yl
 1 p
ip
er
az
in
e 

4-
am
in
o-
6-
ch
lo
ro
-1
 
3-
be
nz
en
ed
is
ul
fo
dd
e 

4-
m

i I
xr

6-
ch

lo
ro

d-
m

et
hy

l-
m

-b
en

ze
ne

di
su

lf
 
on
am
id
e 

un
id
en
ti
fi
ed
 p
ea
k 

ep
it
hi
az
id
e 

di
me
th
yl
 d
er
iv
at
iv
e 
of
 e
pi
th
ia
zi
de
 

4.
23
 

5.
54
 

6.
46
 

2.
11
 

2.
63
 

2.
64
 

3.
04
 

10
.0
8 

2.
37
 

2.
65
 

5.
11
 

8.
06
 

3.
98
 

m
 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
6
:
0
4
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



DIURETIC-ANTIHYPERTENSIVE COMBINATION PRODUCTS. I 1045 

polythiazide dasage level. 
to 1250 ng prazosin hydrochloride with a coefficient of COP 

relation of 0.9999. Linearity of polythiazide response was 
observed fmn 25 ng to 625 ng with a coefficient of correl- 
ation of 0.9999. The minimun detectable levels, defined as 
signals twice the noise levels, were determined to be 0.6 ng 
prazosin and 1.0 ng polythiazide. 

Linearity was o&served fran 50 ng 

Freedan fmn sample matrix interferences was demonstrated 
by injecting a placebo formulation and sample solutions pre- 
pared without addition of the internal standard. 

Capsules containing 0.5 ng polythiazide and 1, 2 or 5 ng 
prazosin were simultaneously assayed for both canponents by 
reverse phase WE. The method requires minimal sample prep 
aration. Results of the capsule assays are presented in Table 
2. All samples were well within the manufacturer's specifica- 
tions for the product. The relative standard deviation -1- 
culated on the basis of six replicate determinations for each 
sample was, in all cases, less than 1.6% for polythiazide and 
less than 0.8% for prazosin. 

Recovery data were obtained for synthetic formulations at 
each of the three dosage levels placebo and are found in Table 
3. Prazosin was added to synthetic placebo formulations prep 
ared to duplicate the sample formulations in amounts c o r n  
sponding to 82.2% to 114.1% of the theoretical label claims. 
The mean recovery of 9 detemhations was 100.2% f 

Polythiazide m s  added to the synthetics placebos in amwnts 
corresponding to 87.5% to 112.4% of the theoretical label 
claims. 
0.7%. 

0.7%. 

The mean recovery of 9 determinations was 99.7% t 
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A rapid, precise and accurate method for the analysis of 
pramsin and polythiazide in capsules m s  developed. The chro- 
matographic systen may also be qloyed for stability indicat- 
ing assays of both drug substances and their impurities. The 
method could potentially be used for content uniformity assays 
as well as the analysis of single canponent pramsin hydro- 
chloride or polythiazide dosage forms. 
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