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A comparative study on the quality of
combination products of Amlodipine,
Hydrochlorothiazide, Valsartan in the local and

the international pharmaceutical product.

Abstract

The combination tablets of amlodipine, valsartan and
hydrochlorothiazide has been newly introduced to the Syrian drug
market. And has been already manufactured by some Syrian
pharmaceutical companies. Different producers consequently
mean different source of raw materials, different excipients and
formulations. This may lead to differences in the physio—chemicals
properties of the final products. This study is an attempt to
evaluate the quality of local products of this triple combination
(@amlodipine, valsartan and hydrochlorothiazide) manufactured by
three Syrian pharmaceutical companies by taking three batches
from each one and comparing them to the international
pharmaceutical product Ex forge HCT® Novartis. The quality of
products was assessed through the evaluation of standardized
tests such as uniformity of weight, friability, hardness, uniformity of

content disintegration test and dissolution test.
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All the studied samples have met the standardized criteria for the

above mentioned tests: uniformity of weight (<+5%), friability
(<1%), uniformity of contents [92.5-107.5]%, standard of
hardness and all tablet disintegrate within 15 minutes. All the
tablets from all batches released more than 75% of the labeled
quantity of amlodipine and 80% of the labeled quantity of valsartan

and hydrochlorothiazide during half hour.

All  the studied samples met the pharmacopeia quality
requirements, this indicates the quality of the local products and its
potential use as adequate and cost-effective to the international

products.

Key words: combination products, valsartan, amlodipine,

hydrochlorothiazide, quality control.
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i i Jeilinadly aasdl JaSTs Je 1000 splae ol ity (g)lbe sl
L83 3 500 Agigeall z15aY) alea 8 ()5l auiaiy el

stander solution glall Jslaal) jucass

S5 anald Jo 25 s ehaial) shally aaais il Jslaall o do 1 20
Valsartan =160 pg/mi

Amlodipine besylate=6.93u/ml

Hydrochlorothiazide=25 pg/ml
:dagadal) Limll juiaad

o e o Alagame IS (yadaiy Liagnie die JS e cilhgiame 10 230
Zlsa) alaa 3 (5y5al) a5 Jsibinally Gisllaall anal) aciis o 100 dxws (350
gy 15 saa) ddiguall

(s o Anaiy Je 1 lake 3yl (e 32l a8 5l O 285 e Al o)
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IS e cillagiine 6 e S5l Agel¥) e crua A DN (and giay
deyun &yaiy 2N Apparatus |l paddle Calasa) jles alasiuly 4y yie die
Jsaall sy C° 0.5237 s)lyall da o i (488N 8 5)50 50) Lysines s23ss

Dlady) depe L) hag i (4)

Plai¥) de . Hlis) L pid Jeasdl
Media Time | Q% RPM
points
Amlodipine Buffer | 30 min | 75% 50
Valsartan | 900ml | 30 min | 80% 50
Hydrochlorothiazide 30 min | 80% 50

aN) Ly (e ool s ey Ane i) Jocalgp DA il o

Q% = (C1*V*100)/L
) vie Al 33l 585 C Cam
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Homogeneity of weight Test results: (gl (uilad jLad) mili2.4

15l ddaal) S ligal (350 il Ll bl Gadle (5) Jsaad) oo

gxaal

S L) 5t W5 6105405 o sl il gaead sl Langia (IS

%5 danssl) (sl e AU 4 zsanall anll (o la

sl ilad HLAS] iliis Jpand]
doall Aad jraal | Asalldad ST SDE danl o) 8l
o Al oo Aagidl N=20
sl Chatl | el Galasy)
-1.1 0.6 610+1.1 D
-1 1 408.5£2.9 Al
-0.79 0.87 409.9+2.2 A2
-0.97 1.61 405.9+2.5 A3
-2 2 497.3+45 Bl
-2 2 496+5 B2
-2 2 496.8+6 B3
-1 1 438.46+2.4 Cl1
-1 1 439+2 C2
-1 1 438.8+2.2 C3
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gl Basge Aiat )

Gle gl @l e ae )l e AN SIS il gaall ()5 A oOEA) JaaBl
Qs ST LS e s JS (e e smgall ol GBI e oy Lo Aginal

A ) albguadd S G3s Jily cxaall slsall s A graas

Mechanical Strength Test results 4.l dagliall s milii3.4

Lﬁ“‘;‘ L_ulS) ‘)Lﬁ;\}“ k_l\_x;uj\ — C'_DL'SA\ ‘E}Luﬂ\ J\..ﬁ;\ C_;ll_u (6) d}laj\ C_;A}.a

3}1..“3 Oe A Z.S‘).aﬂ\ S)L.ug e.JB ‘_“ﬁ C_.\A\j "y N APES d}dﬂ\ C.».aﬁA :&S‘)..ﬂj 3}\4.&3

sl ¢l
Solusdl) JLis) wilii 6 Jsandl
A8 | Kgjem?sslual 244,k 3 dakl)
laaal
A 8.2+1.4 8.7£2 8.3+1.7
B 5.2+0.6 5.8+1 5.6+0.8
C 4.7£0.5 4.9+0.4 4.5+0.7
D 6.3+0.8
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a5 %0.5 (o Ji clial) asead diligl) ad cuilS Apaligll Hlaay Aol W

ALt sl g ciny (7) dysally USP clidlia oe (3815

i) ) 7 poa
3,4 | (37°C) minca LEOR| 3as .kl
[EFOR]
A 5.95 6.1 6.4
B 4.4 4.5 4.4
C 2.3 2.3 2.3
D 2.05

s dalae 483 JS Ak S o il giias 6) dhgras 57 (e A e 3Ll

A 3y '\15 & EEN [t "15"1“ Z.C) v 9 &9& - n“ Bj i 'u 3 4”9:3: - 4”.3 Se

0.387— (ysym bV Jalza €5 0.05 AV (s5ie 2e8ig=0.048<0.05
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Disintegration test resultscaiil) Laii4.4

LS sl glsall 5l e Jpeanlly Pl bl Jajd il gl i
el cul€y HLaa¥) i ad) climll asea cojlial a8l 8 Jsaall 4 xunse sa
il ey Oy A gaal) dgaal) aaa il Ly A88) 6.4 JIpsA Aall A

ccndill ey (A RS ) (g% et cilefsad) oA

Lubligl) Lis) wilii8 Jpasd

a<yal FRIABILITY % Patch :2 Patch :3
Patch :1

A 0.19 0.21 0.17

B 0.31 0.28 0.33

C 0.41 0.47 0.43

D 0.04

AUA) AapSla (pa (Gl ilii5. 4

ST DAY Aghall Mgall Aylail) miliiall sae IS Gl 6 g)lall Jslaall G
RSD cul€ 5 1.5 e LSl Saally 2 (e Ji SN aadll Juitill Jalaas 2000 e
59101 Tdshaall 8 manse 58 LS %2 e J81 (ulia¥) () 5 il dalisd]

sl Jslaall ahe fisag )8 2 JSAN sy
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RLL'..L// Aoe o (po (gén /C:.rl_u_g Joaadl

Number of ;s claall dele | caan dalu) )
injection g ki) Jol) el [ ulial)
1 3937 1.1 410549 4.362
2 3847 1 413056 4.343
3 3780 1 412178 | 4.341
4 3820 1.2 410985 4.31
5 3924 1.3 412325 4.36
6 3792 1.1 410083 4.35
average 3850 1.11 411529 4.34
RSD 1.7 0.1 0.002 0.4
OBl 4uills L5il) Laida (1o dﬁ;l.//zuLU[O Joant
B cliall | dale Caad daliadl) )
Al | Jaol Saiall [ algay)
1 4972 | 0.9 16912010 5.56
2 4938 1 17202216 5.53
3 4882 | 1.1 16993851 5.57
4 4895 0.9 16838963 5.52
5 4871 | 0.92 16902962 5.54
6 4953 1 16802962 5.57
average | 4918.5 |0.97| 16942160.7 5.54
RSD 0.8 0.3
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LISy el Ll Zala o Gini il 11 Sy

TR L mliall | Jale a3 dalusall %)
dgyladl | Jo R IRERY
27541 0.8 1997539 2.91
2768 | 0.72 1975490 2.91
2762 | 0.7 1977819 2.93

1
2
3
4 2828 | 0.75 1984518 2.92
5
6

2831 0.71 1985176 2.91
27531 0.69 1994329 2.94
average | 2782.667 | 0.72 | 1985811.833 2.92

RSD 1.3 0.4

> 2865

llllll

HCT AML VAL

bl Jolaall 5]y 55504 S2 SN
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Uniformity of Content giaall (uilad Uil zilii6.4

el slsally Adaall Syl gstinall uilad HLal milis 12 Joandl yelsy

gyl AN g el il Bl 5 sine Guilas e

cosinall uilad zilii 12 Jpaa
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