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¢ ume were linea . The appheation to penndopril in tablets

obits ecid - induced degradation products using a first derivative (D7)

nmetne methods( methods 11 and [11) . The spectrophotometric method is based on
, vare hased on cither the reaction of perindopril with iron (I11) chloride in
anate 1o form orange complex thatis soluble in- chloroform with maximum absorbance at 432 nm
plex wath bromothymol blue at pli 5 which is extracted into chloroform and
" thiee methods have proved to be stability indicating , since plots of log C%
gave good results

7 INTRODUCTION

The non official drug penndoprl Jtent butyl-
grune sall of (25-1RR) 2a, 3ap7 aB J 1-[2-(1-
d)m)‘t\“"”“."l butyl} anuno]- oxopropyl, octahydro-11{
indole -2 carboxylie acid] is an antihypertensive agent
whose de-estenfied metabolite is an active inhibitor of
angiotensin 1- converting enzyme (ACE) M “I'he few re-
;mﬁc(l methods in  literature for the determination of
perindopnil are gas chromatography @) | oag chromatog-
rzphy mass spectrometry (GC-MS) (3)' radioimmunoas-
sy W and derivatization - gas chromatography (5), The
co'!urimcuic methods (one* of the authors previous
work) using certain - zeceptors (0) or copper sulphate
w the presence of eosin to form temary complex soluble
in chloroform (7} were used to determination of perindo-
palin tablets.

Derivative UV-spectrophotometry has been suc-
cessfully applied for the determination of some drugs in
the presence of their degradation products, These in-
cude the determination of procaine in presence of P-
wninobenzoic acid 8% some 1,4-benzo- diazepines(®)
cnetdine 40 some sulphonamides (1) in presence of
their acid - induced degradation products and some

tephalosporines in presence of their degracdation prod-
nets 1214y

In the present work , perindopril is determined in

- Presence of its acid-induced degradation products
g first-derivative (D1)  UV-spectrophotometry
iﬁ:}fhod ). The reaction of perindopril with iron (IIT)
‘mndc i the presence of potassium thiocyanate to
“range complex (method I1) and the formation of

Q o
le(_m “association complex with bromothymol blue at
> (methog 117y,
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Material and reagent :

Chemicals used  were of the highest purity
available from their sources. Perindopril and Coversyl
tablets containing 4 mg perindopril per tablet from
Servier Iigypt Industries, Cairo . lron (III) chloride
solution was prepared as 0.1 M solution in distilled
water. Potassium thiocyanate IM aqueous  solution.

Bromothymol blue was prepared as 1 x 103 M in 0.1 N
NaOH . Acetate buffer pH 5 (to 13.6 g sodium acetate ,
6 ml glacial acetic acid was added and the volume was
completed to 1000 ml with distilled water).

Standard solutions :

i- Standard aqueous stock solution of perindopril 0.25
mgml-1 was stable for at least one weak when stored
at < 25°Cin a dark place.

ii-Acid induced degradation products : an accurate
weight of 25 mg of perindopril was dissolved in a 50
ml volumetric flask containing 20 ml of IN HCI,
heated in a boiling water bath for 2 h, cooled and
completed to volume with water. The solution was
transferred into a beaker and neutralized using a pH
meler, with IN NaOH solution. The neutralized
solution was transferred quantitively to a 100 ml
volumetric [lask and completed to volume with
water.

General procedures :
First derivative method ( method I):

Appropriate volumes of the standard solution in
the concentration range stated in Table 1 were placed in
a series of 25 ml volumetric flasks and made up to
volume with distilled water. The first derivative spectra
were recorded against water and the peak amplitude was
measured at 220 nm.

Colorimetric method (method II) :

This was carried out using iron (I1I) and
potassium thiocyanate. Appropriate volumes of the
standard solution in the concentration range stated in
Table 1 were placed in 50 ml separating funnels. The
volume of each soluton was adjusted to 10 ml with
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Scheme 1 : Suggested reaction

- pathway of perindopril with iron (I11)
in the presence of potassium thic

Ccyanate ( lernary complex formation).

0
CH,4
Br CH(CH 3),
0
. N/R
H H |
N + HC CHy ~
COOH C -
H
SO3Na OH
CH(CH 3),
— o <
0

Br CH(CH j),
HJC l CH3
C Br
SO;Na OH

L CH(CH 3), |

Scheme 2 Suggested reaction pathway of perindopril with
bromothymol blue at pH 5 (1on- association complex formation).

61



e b o L L S Ll e e e

Hisham 1, Abdelt atef et al

cotresponding fist denvatve curve 1o which the miad
penndompnl exlubrtis optmum Dy peak at 220 nm,
while ity acid - induced  degradation products show

almost ml contnbuton  Accordingly, €10 1083102

measurement vahdates the mtact p(‘f‘ind(‘;]'l'“ celimaton

without wterference from the degradation products

The specta of the coloured reacton products and
the correspondent reagent blapks in the methods 11 and
i1l were shown in Tag 2 The speetra of the reaction
products show charactensc hn s (432 and
1% nun for method 11 and 11, respectively).
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Fig. (2): Absorpuon spectra of penndopril ( 200
ugml-1) with iron (1) chlonde and potassium
thiocyanate (method 1I) and penndopnl (60
jgml !y with bromothymol blue ( method II). (a)
perindepnl - iron (1) chloride , (b) chlonde
blank , (¢) perindopril-bromothymol blue and (d)
bromothymel blue blank.

R For method I, lémary complexes of general
formula Ly, My Sy) have been widely used in

specirophotometnc analysis (15-20). The particularity of

the ternary complexes dealt with in this paper is that

therr ‘man lingand [. is the non-official drug

peninddopnl, the second ligand S is thiocyznate and M is
_amon (i) ( scheme 1). This tnple complex is extractable
- with cldoroform, whereas the binary systems (Tron- drug
- and lmn‘- tUzocyanate) cannot be extracted in that way.

. The expenimental conditions were established by
~ varying one varable and observing its effect on the
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coloured product - l-2lml of 0]y
{ iron (1) chloride and 3-5ml of 134
ytassium (hiocyanate were foun
colour intensity .

absorbance o the
solubon ©
jution of P¢
Janimize the
Trials have been made to carry out the reaction jp
I puffer media. [Lwas found that the additiey
ase or  ad
kali such as Na' 1, no colour was produced in the
alkali s : A s pr i
ol l- :ﬂ)rmiv Jayer. On the other hand, marked
chlor hromic effect associated with hypsochromic shify
xchr i h hyp ic s
ll? I sroduced upon addition of acid such as HCL, The
T‘“[ .« of bulfer on colour development was alsy
influence o e

i acetate buffer
squdied 1 ml ace ‘ foun :
ymal for colour deyelopment, but also dilution with
31’ :'II;I water a3 in procedure for method 11 gave the
1su { i b

came results indicating that there is no need (o use

buller .
[n method 111, pcrilldopril being basic forms an

complex with the acidic dye
( the anion of the acidic dye A reacts
the basic perindopril B, to form AB)
le into chloroform from the aqueous
be respresented by scheme 2.

agueous
aqueous SO
optimum 101

acrd, b

jon-association
bromothymol blue
quantiatively with
which is extractab
phase . The reaction may

In order 0 established an optimum pH range , the
perindopril was allowed to react with bromothymol blue
solution buffered to pl14.410 6 and the complex formed
was extract into chloroform for measurement.

Constant absorbance was obtained over the pll
range 4.8 to 5.5 in acetate buffer hence a pH of 5 was
used . A 2 ml portion of bromothymol blue 1X103M in
0.1 N NaOH solution was found to be optimal .

For both methods 11 and 111, chloroform was
preferred for its selective exiraction of the perindopril
with iron (II1) or bromotiiymol blue for the aqueous
solution.

Determination of complexes composition :

The composition of complexes of perindopril
with iron (I11) ion (in method 1I) and perindopril with
bromothymol (in method I11) were determined by Job's
method of equimolar solutions. The corncentration of
aqueous perindepril and iron (1) chloride solution or
perindopril and bromothymol blue were 1x10-2 or 2x
10-4molml-1 | respectively. The plot in cach method ,
reached a masimum value at mole fraction 0.5 which
indicates the formation of complex (1:1) for the WO
complexes ( Fig. 3) .

Calibration curves and reproducibility :

The comrelation between 1) at 220 nm of
absorbance of the yellow chromogen at 432 or 418 nm
{for wethod TI or 111, respectively) and perindopril
concentration was found to be linear with negligible
untercept. Regression analysis using the method of least
- squares 21) was made for slope (b), intercept (a) and
comrelation coefficient (1) for the three pmpuscd‘
methods (Table 1), s o
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Fig. (3): (a) Job's curve of equimolar solution at 432 nm
of [perindoprill= (Fe (1) | = 1 x102 M. (b)
Joh's curve of equimolar solution at 418 nm of

[perindopnil | = [bromothymol blue | = 1 x10% M
atpd s

Scparate  determinations  at  different  drug
concentration Jevels were carmied out using the three
proposed methods to assess their reproducibility. The
wlavve siandard deviations (RSD) were found 1o be
<%, ndicating good reproducibility .

To prove the validity and applicability of the
tiree proposed methods , five synthetic mixtures of
perindoprif and its acid - induced degradation products
were prepared with different proportions and assayed
for - perindopril content using the proposed methods.
The concentrations of the intact drug in these mixmurs
ete in the range of 540, 50-250 and 20-100 pgml-1in
te presence of 5,50 and 20pugml-1 of the corresponding
dcgrad:fu'cn products applying mcthods I, 11 and II,
wkedively, The mean percentage recoveries were
8+ 097, 1007 » 042 and 998 = 0,99 for

- F““dbpn'l using methods I, 1T and J, respectively
- (Tebe),

"% &w};: m@PafiSOn. The Apax method was applied
. Mitgpe, :Tu?: ton of the intact drug in the above
«, ' B¢ tesults were unacceptable high owing
g dgxlbu"@ of the degradation products. The
e with an increase in the concentration of

ey
Micy drig, relagive to that of the degradation

i ‘%‘ﬂx, :
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Stability investigation of perindopril by the pr oposed
methods :

An accurate weight of 100mg of perindopril was
dissolved in 25-ml volumetric flask containing 20 ml
02 N HCL, completed to volume with water ‘and
placed in a constant - temperature water bath maintained
at 60°C. It was allowed to equilibrate thermally for 5
min. Aliquots (2ml) were diluted to 25ml with distilled
water, transferred into a series of beakers and
neutralized using a pH meter, with 0.2 N NaOH solution
at zero time and every 30 min over a period of 3 h. The
neutralized solution was transferred quantitatively toa
100 -ml volumelric flask and completed to volume with
water. The previously mentioned procedurf:s were
carried out and the perindopril concentration was
calculated after each time intervals, from the calibration
graph (Table 1) , The plots of log C% against time gave
straight lines indicating that the proposed methods,
based on measuring the D1 values at 220 nm ( method I)
and the yellow chromogen at 432 or418 nm (for method
I or 111, respectively) are specific for the intact drug
and is independent of degradation products (Fig. 4).

LogC(r) S
1

S

Time(hours)

Fig. (4): Stability study of perindopril applying methods
I, T and II ( 16, 80, 80 ygml-1, respectively).

Assay results :

The applicability of the three preposed methods
was appraised through the assay of perindopn! tablets,
The results have compared with the Apax method at
208 nm (since perindopril tablets are non - official)
using the t-test for accuracy and the F-test for presision
assessment. The calenlated values did no exceed the
corresponding  theoretical  values, indicating  the
insignificant  difference between the results of the
compared methods (Table 3).
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Table (1) : Opucal characteristics und statistical data of the regression cquations hor dclcrmmau()n_
of penindopnl applying the propused mecthods.

Spectrophotometric Colorimetric mclho_dS\*
parameters A Dj(method 1) (Method 1) | (Method 1y
3 ( -250 20-100
Beer's law limits (ygm]l")) : 5.50 5-50) . ] ;24;10_3 il
Molar absnrp_livily(m()l' cm™) - -1.707x10 .
chresssllggcc(q hu)a"(m' 0.01919 | -4.465x1073 3.261%11 .(%0'3 8?,3(5)23 ; 03
Intercept (a) 0.0205 -0.0013 : e
Correlation coefficient (1) - 0.9991 0.9897 75

Table (2):Spectrophotometric determination of perindopril in presence of its acid - induced
degradation products using the proposed methods.

————
_ Colorimetric methods
D1 rmethod ( method 1) w—TT Method 111 5]
~ 4 » —‘1 .
Added  Recovery (%) Added | Recovery (%) Add"ldl) Recovery (%)
» ml-l -1 (pg ml-
4;¢;,Sml ) 102 ”‘g;gl ’ 100.9 20 Zg]
]‘“ 101.3 100 100.4 40 99%
20 101.0 150 101.2 60 W
30 100.2 200 1010 80 89
40 99.5 250 100.2 100 (9
Mean +SD 100.840.97 100.7+0.42 99.8£0.99
'RSD (%) 0.96 042 0

", = and ++ Fach contains degradation products corresponding to 5, 20 and 50 pg ml-1 of perindopril, respectively.

Table (3) : Assay results for the determination of

perindopril in coversyl tablets by the three pro-

posed methods.
D1 method Colorimetric methods A nax method
(method I) | (Method 1) |(Method I11) '
Coversy! tablets*
Mcan +SD 100.940.98 [ 101.5+1.02 99.1+1.20 100.5+0.58
N 5 5 5 5
Variance 0.96 1.04 1.44 0.34
t- lest 0.63 (2.31) 22231 | 2.21 (2.31)
F- test 2.82(6.39) | 3.06(6.39) | 4.24¢ 6.39)

* Without degradation products

Since perindopril is non - official drug, comventional
Values in parentheses are the tabulated values of .

Amax method at 208 am czn not be applied 1o

* peniadopnil  assay without prior  separation of il
- degradation products sunce the spectra of the latter

exbtuts extensive intederence ( Fig 1aj The merits of
the proposed methods, however, are in the application of

penndopnl assay even in the pr
induced  degradation  produets.

methods may find a wide applica
aquality control in man
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Accordingly;
ton for pen
¥y analytical laboratones.

Amax method results are used for comparison .
and F- at P= 0,05,
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