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Tém tat

Dit vin ad: Hydrochlorothiazide (HCTZ) 1a mét thudc lgi tidu thiazide tdng hop va Telmisartan
(TLM) 12 m§t thudc d8i vin receptor AT1 cita angiotensin II. Dgng thudc phdi hop ciia HCTZ va TLM
nay duge sit dung kha réng rdi trén thi trudmg, do 46 vige phat trién cic phuong phap dinh lrgng ddng
thoi HCTZ va TLM trong ché phim dé dam bao chét lugng thuéc 1a didu rit cin thiét. Vi vay, d& o
niy duge tién hinh v6i mye tiéu xay dyng mdt phuong phip phién tich sit dung chemometrics dé bty
phuong phap quang ph UV trong dinh lugng HCTZ va TLM trong dang thuéc phéi hop; Ung dyng
dinh lugng trén mdt s ché phim. DSi tirgng va phuong phip nghién ciru: Chét chuin HCTZ va TLM
duge st dung dé chudn bj m3u chudn héa vi miu kidm tra, Cic mia duge quét ph6 tr 230400 nm, do
d6 hip thy tai m3i 1nm. Két qua dugc xir 1i bing phdn mém SIMCA va sir dung thust toan hdi quy binh
phuong 5i thién timg phin (PLS). Bén canh d6, mét phwong phip sic ki 1ong hidu ndng cao (HPLC)
ciing dwgc xiy dung va thim dinh dé dinh lugng HCTZ va TLM treng ché phim. Ché phim nghién ciru
14 vién nén Mibetel va Lowlip-H ¢4 ham lwgng ghi nhan 14 12,5 mg HCTZ vi 40 mg TLM. Két qua dinh
laong ché phim bing phuong phip UV véi sir hé trg clia chemometrics va phwong phap HPLC duge so
séoh. Két qué: Phrong phip quang phé UV dyz trén chemometrics dé dinh lueng dbug thit HCTZ vi
TLM ¢a dugc xdy dyng va thim dinb véi kha ning dy doan ndng 45 tt (PRESS: 0,71-0,92; SEP: 0,23
0,26; R 0,99). Phuong phip d3 duge img dung dé x4c dinh ham lugng HCTZ va TLM trong hai ché
phim Mibetel vi Lowlip-H, két qua thu dugc so véi phuong phip HPLC khong c6 nhiéu khéc biét. Két
lugin: Nhom nghién ciu di xay dyng duge phuong phip quang phé UV sit dung mé hinh PLS dé dink
Iremg HCTZ va TLM trong ché pham. Phuong phap d3 duge st dung d& dinh heong d?yng thoi HCTZ v
TLM trong ché phim Mibetel va Lowlip-H, két qua cho thiy kha ning img dung 16t.

Ti khod: Telmisarian, Hydrochlorothiazide, Chemometrics, PLS, HPLC.
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Background: Hydrochlorothiazide (HCTZ) is a synthetic thiazide diuretic and Telmisartan (TLM)
is an AT1 receptor blocker. HCTZ and TLM are often used in combination forms, which are widely

ileble in the ketplace, so it is ry to develop a quantitative method for HCTZ and TLM
in pharmaceutical forms to guarantee the drugs’quality. As a result, the study was performed with the

132 Tap chf Y Duge hoe - Trrdmg Pai hoe Y Duge Hué - S6 Bye bijt



aim of developing an analytical procedure based on ct ics to assist UV spectrophotometric
method for simutaneous detennmatwn of HCTZ and TLM in combined dosage forms. The method
was then applied to d some p ical fi lations. Materials and methods: Standards
HCTZ and TLM were used to prepare calibration set and set, Their ab specira were
measured from 230-400 nm with 1nm intervals. Data was then subjected to the SIMCA software and
partial least square. regression (PLS) was applied. In addtion, a HPLC method was also developed
and validated to ine HCTZ and TLM in the combined formulations. Two
pharmageutical formulations, Mibe(el and Lowlip-H, with the labeled amounts of 12.5 mg for HCTZ
and 40 mg for TLM were used in this study. The resuits of the developed chx ic-assisted UV
spectrophotometric methad were compared with those of HPLC method. Results: A chemometric-
assited UV spectrophotometric method using PLS for simultaneous determination of HCTZ and TLM
was developed and validated with good predictive power (PRESS: 0.71-0.92; SEP: 0.23-0.26;
R%0.99). The method was applied to quantitate HCTZ and TLM in the two drugs, Mibetel and Lowlip-H,
the results obtained were not significantly different from those obtained from the HPLC method.
Conclusion: The study was ful in developing a ct isted UV sp k ic
method to determine HCTZ and TLM in combined formulations and the method was also validated.
The developed method was used for quantitation of HCTZ and TLM in Mibetel and Lowlip-H, and the

results showed its ability for application.
Key words: Telmisartan, Hydrochlorothiazid

ics, PLS, HPLC.

1. PAT VAN BE

Hydrochlorothiazide  (FECTZ) [1] va
Telmisartan (TLM) (1] duge sir dyng & dang phéi
hop cb dinh lidu theo ti 1§ 12,5:40 4 tao tic dung
higp dng didu tr ting huyét &p_[2] Hign nay cic
phwong phap dinh lugng hai hoat chit ndy trong
ché phim chi yéu 13 céc phuong phip séc ki long
higu nang cao (HPLC)[3-6] va sic ky long khdi
phd (LC-MS)[7]. Péy la nhing phwong phip rit
tbn kém, cin nhidu thiri gian d& thye hign va chi
duge tién hanh & cic don vi kiém nghiém quy
mé Iém. Phuong phap quang phé UV nguge lai
o6 nhidu wa didm nhu don gidn, sin <6, chi phi
thip, c6 d) nhay cao va dac bidt 12 cho két qua
nhanh va chinh xéc. Tuy nhién, viéc dinh lugng
ddng thii HCTZ v TLM khong thé thyc hién tryc
tiép bing phurong phip quang phd UV ma khéng
qua qué trinh tich séc ky do sy chdng ph cia
hai hoat chit. Ap dung chemometrics. d6i véi cac
di ligu quang phé c6 thé giai quyét dugc han ché
nay. Chemometrics 14 ky thudt phén tich dir ligu
da bién c6 lién quan dén thiét ké thi nghigm, t6i
wy héa, chon loc va danh gia dit ligu [8]. Hién nay,
trén thé gidi ¢6 vt it nghién cfra sir dyng k§ thudt
chemometrics vé tai Viét Nam vén chua cé bit
ky mgt nghién ciu néo sir dyng chemometrics d&
dinh Lygng ddng thai HCTZ va TLM,

V1 vay, nhém nghién cu tién hanh dd tai
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“Ydc dink déng théi Hydrochlorothiazide vi
Telmisartan trong dwoc phdm béng phiong phip
quang phi UV véi sy B try etia chemometrics”
véi myc tiéu xay dymg mét phuong phip phin
tich sit dung chemometrics d& hd trg phuong
phap quang phd UV trong dinh lrgng HCTZ va
TLM trong dang thubc phéi hop va tmg dung dinh
lugng mét 6 ché phém.

2. PO1 TUGNG VA PHUONG PHAP
NGHIEN €U

2.1. Di twgng nghién ciru

Hai ché phim vién nén ¢ ham lwgng ghi nhdn
12,5mg HCTZ vi 40 mg TLM : vién Mibetel
¢6 56 16 SX : 00515, han sir dung : 06/10/2018
cia Céng ty TNHH Hasan-Dermapharm va
vién Lowlip-H ¢6 s& 16 : SX LLHY0001, han
sir dyng : 30/01/2018 cia Micro Labs Limited,
Unit-IiI - An 3.

2.2. Héa chit - dung mai

Chit chun thir cfp HCTZ (ham lwong
99,52% cita Vign kiém nghiém Thinh phd M3
Chi Minh) va TLM (him luong 98,97% ciia
trung tim kiém nghiém thubc, my phém, thyuc
phém TT-Hué). Acetonitril (ACN) va Methanol
(MeOH) tinh khiét HPLC; Natri dihydrogen
phosphat monohydrat, acid phosphoric ddu cia
Merck, Pic.
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23, Thiét bi: Hé théng HPLC — detector PDA
Shimadzu 20AD, Nh{t; Méy do quang phé V-630,
Pirc ; Cin phin tich Mettler Toleds, Thuy Si
(d = 0,1mg), may do pH Oakton pH700 (Nhir).

2.4. Phiin mém: SIMCA (Thyy Dién) siz dung
k¥ thust chemometrics 4 danh gi, t8i vu héa va
chon lgc dir ligu.

2.5. Phuong phép nghién ciru

Chudn b cdc dung djch:

Dung dich chudn gbc HCTZ: Cin chinh xdc
khoédng 20 mg HCTZ vio binh dinh mirc 10 ml,
héa tan v4 dinh mire dén vach bing MeOH.

Dung dich chuin géc TLM: Can chinh xéc
Khoang 16 mg TLM vao binh dinh mirc 10 ml, hda
tan va dinh mirc dén vach bﬁng MeOH.

Dung dich chudn hdn hop: Tir céc dung dich
chuin géc pha lodng bing MeOH thanh cic dung
dich chudn hdn hgp chira HCTZ néng 36 khodng

100 pg/ml vi TLM ndng 2§ 320 pg/ml.

Dung dich thir: Can chinh x4c 20 vién ché
phim thir, tinh kh&i lugng trung binh vién.
Nghién min. Ciin chinh xéc mdt luong bdt vién

tuong dng 12,5 mg HCTZ va 40 mg TLM cho
vio binh djnh mic 50 ml, thém khodng 20 ml
MeOH, siéu 4m trong 15 phot. Thém MeOH dén
vach, lic ddu,

Khio scit khodng ndng di tuyén tinh cila HCTZ
v TLM

Khoing tuyén tinh duge nghién cim trong
khoang ndng d6 2-12 ng/ml 86 voi HCTZ va 3-18
pg/ml ddi v&i TLM. Gia trj 8@ hip thy dwoe xic
dinh tai cye dai hép thy ciia mGi hogt chat. Khoang
tuyén tinh cita m&i hoat cht duge xdc dinh bing
hdi quy binh phuong 151 thiu (PLS) ndng 45 vi
46 hiip thy trong tmg.

Thiét ké thi nghiém [5]

Chuln bj 15 miu chuln héa va 8 mAu kiém tra
chira hdn hop hai chit HCTZ va TLM & cic ndng
46 khic nhau. Néng 4 cic dung dich trong méu
chudn héa duge tih ton dya theo thiét ké ciu
triic 6 tim (CCD). Céc dung djch trong mau kidm
tra ¢6 ndng d¢ ¢4c thinh phin ngiu nhién nim
trong khoang tuyén tinti va khéng tring véi cdc
dung dich trong mAu chuin héa,

Bing 1. Thinh phin cic miu chuin hoa va miu kiém tra

M3u chuin héa M kiém tra
HCTZ (pg/ml) TLM (pg/ml) HCTZ (pg/ml) TLM (pg/ml)
0,000 9,000 2,0 3,0
12,000 9,000 3.0 4,0
6,000 0,000 50 6,0
6,000 18,000 70 80
1,757 - 2,635 8,0 8,5
10,243 2,635 9,0 10,6
10,243 15,365 10,0 11,0
1,757 15,365 11,0 12,0
6,000 9,000
6,000 9,000
6,000 9,000
6,000 9,000
6,000 9,000
6,000 9,000
6,000 9,000
Xay dimg mé hink PLS[10]
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Céc dung dich m#u chuén héa vi miu kidm
tra dwgc quét phd tir 230-400nm, do d5 hép thy

méu kifm tra duge sir dung ¢é thim dinh mé
hinh PLS.

cba dung dich tai m&i 1 nm. Di ligu 4§ hép thy So sdnh véi :pinmg phdp HPLC
duge hrn vio Excel va xir 1i bing phin mém Diku kién séc ki :
SIMCA. D ligu ciia mdu chudn héa duge Cét sic ky: HiQ Sil C8 (150 x 4,6mm, 3pm)
dimg d# x4y dyng mo hinh PLS va dif li¢u ciha Pha dong:
Théi gian (phity Pha déng Ti 1§ thé tich (%)
0,01-1,99 Acetonitril 35
Dém phosphat 65
2,00-6,49 Acetonitril 65
B¢m phosphat 35
6,50-7,50 Acetonitril 35
Dém phosphat 65
Detector: UV 271 nm [3] 3. KET QUA

Téc 43 ddng: 1 mi/phit [3] [4]
Thé tich tiém: 10p1 [4]

* Tinh ton: Ham lugng HCTZ va TLM so véi
lrgng ghi trén nhin dvge tinh bing phuong phip
so séoh véi chudn c6 ndng 45 twong duong 1am
song song.

HCTZ
FE _
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Hinh 1. Duimg chudn cia HCTZ va TLM

Két qua cho théy trong khoang ndng d) khio sét c6 syr twong quan tuyén tinh cht chE gitta ndng 43

vi 8% hip thy twong ing

3.1.2. M6 hink PLS

3.1 Phwong phép UV véi sw hd try ciia
chemometrics

3.1.1. Khodng ndng dp tupén tink cia HCTZ
v TLM

Dung dich chulin HCTZ va TLM duoc quét phé tir
200400 nm, thu duge Amax cia HCTZ 1 271nm va
ciia TLM I3 2980m. Khoédng ndng 85 tuyén tinh clia
HCTZ 14 2-12 pg/ml vA TLM I3 3-13 pg/rml. (Hfinh 1)

TLM

— ey

¥=0.845¢-8 0001
B

validation) bing phuong phép thdm dinh chéo

M hinh PLS duge xdy dyng bi phin mém LOO-CV [11]. Céc théng sé cia mé hinh téi wu
SIMCA bing cich sir dung cic dung dich chuin  dwgc trinh bdy trong Bang 2.

héa. Md hinh duge thdm djnh trong (internai

Biing 2. Ciic thong s6 théng ké cho mo hinh PLS tdi wu

Cic thong s§ HCTZ TLM
Khoéang bude son, 230-400 nm
$5 thanh phin chinh tii wy 2
PRESS* 0,9174 0,7098
SEp** 0,2560 0,2252
R2 0,9047 0,9983

*PRESS : tong binh phuong phin du dy don
#+SEP : sai sé chuln cia dy doan
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Ngoii ra, mé hinh con duge thim dinh ngoi (external vaiidation) théng qua vige dy dodn
ndng a6 cda céc dung dich miu kiém tra. K&t qua dy dodn va 43 hdi phyc dugc trinh bay trong

Bing 3. [11]
Bing 3. Ndng d4 dy dodn cia HCTZ vA TLM trong mé hinh PLS

ooy | Noseotsw gy Nang 80 de dodn % d bbi phve
HCTZ TLM HCTZ TLM HCTZ TLM
1 2,00 3,00 2,02 301 101,07 160,50
2 3,00 4,00 2,95 4,03 98,49 100,63
3 5,00 6,00 5,01 597 100,28 99,42
4 7,00 3,00 693 7,57 99,03 94,62
s 8,00 8,50 320 845 102,50 99,43
6 9,00 10,60 929 9,98 103,22 99,86
7 10,00 11,00 9,88 1094 98,78 99,44
8 11,00 12,00 1,28 11,99 w2st | %%
Trungbich | 100,74 99,23
%RSD 187 192

Céc két qui cho thiy, mé hinh PLS c6 kha ning
dyrdodn 16t ham lwgng HCTZ va TLM trong hn hop
hogt chit véi 43 hdi phyc 100,74% dbi voi HCTZ v
99,23% d6i véi TLM vi % RSD nh hom 2%.

3.2, Phit trifn va thAm dinh phwong phip
HPLC

3.2.1. Phit trién phiomg phip HPLC

Qua tham khio tai ligu va v6i didu kign hign c6
ctia phong thi nghiém, nhom nghién cir sit dyng
c§t HiQ Sil C8 (150 x 4,6mm, 3pm) trong nghién
¢iru ndy. Dém phosphat duge didu chinh bing axit
o-phosphoric dén pH=3. [3] Pha dfng bao gbm
Acetonitril va dém phosphat dugc phéi hop thea
céc ti 1§ khic nhau theo bang 4.

Bing 4. Ti 1§ dung méi pha ding
Thai gian (phut) Pha dong Ti 1§ thé tich (%)

0,01-1,99 Acetonitril 35

| Dgm phosphat 65
2,00-6,49 Acetonitril 65

Dém phosphat 35

6,50.7,50 Acetonitril 35

Pém phosphat 65

D lya chon bude séng dinh lugng thich hop,
nhém nghién ctu phén tich phd UV ciia hai hoat
chit bing detector DAD. Do HCTZ trong ché
phim c6 ham lrgng biing 5/16 so véi TLM nén vy
tién chon budc séng cho dép (ng cao cia HCTZ
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14 271nm 1im bude séng dinh lrong trong nghién
clu nay.

Qua tham khao tdi lifu, nhdm nghién cim lya
chon the 49 dong 12 1 ml/phiit va thé tich tiém 12
10pl. [3, 41
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3.2.2. Thim dink phwong phip HPLC
Tinh chon lgc

Tién hinh séc ky céc dung dich chuin h&n hop va dung dich m3u tréng. Sic ky 46 duge trinh bay &

hinh 2a, 2b
™ mE P
L i ]
= =
2 T T -
T ] Tt : T T
1 H § H i 1 3 H 5 i f . b

]
Hinh 2. Sc kyj 44 c4c méu: a. hdn hop chudn; b. mu tréng;

Két qud & hinh 2 cha thiy trén sic ky db mau tring tai vj trf twong tmg thoi gian hru cia HCTZ va
TLM khéng c6 pic. Kiém tra phé UV bing detector PDA méu thém chusn va dénh gis @6 tinb khiét pic
(purity index) cho thily pic ¢6 d§ tinh khiét cao. Do vy, phuong phép c6 tinh chon Igc.

Tinh tuyén tinh

Tinh tuyén tinh dwgc khdo sit trong khoang 60 — 140 wg/ml déi véi HCTZ va 192 — 448 pg/ml 86

v6i TLM. Két qua duge trinh by & hinh 3,

1z y=22328x+ 283541
H R=0.9992

4000000 +
w 3600000 1
g 2000000
T 1000000 1

1
0 50 100 150
Clug/mi)

LM

y=11883x+437773
R?=0.9989

100 200 300

Clug/ml)

400

500

Hinh 3. D5 thj bidu difn méi twong quan giita ndng 46 va dién tich pic oia HCTZ va TLM

Két qua cho thﬁy, trong khodng ndng d6 khdo sét ¢6 sy tuong quan tuyén tinh cht che giira néng a3

véi dién tich pic dip img.
B¢ chinh xdc

Danh gié d¢ chinh xic cia phuong phap trén ché phim vién nén Mibetel. Chuin bj dung dich méu
ddnh gid do chinh xéc nhw 48i véi chuln bj dung djch thir nhung tién hanh trén 6 m3u cén riéng biét.

Két qua dugc trinh bay & bang 5.

Béng 5. Két qua dinh gi d5 chinh x4c ciia phuong phép

By chinh xc cling ngay D chinh xac khic ngdy
HCTZ TLM HCTZ TLM
STT s s s
. Y o HL %
StmAss) | HL% | oausy | H% | mansy | T&% | mAus)
1 2291100 100,38 | 3638561 | 100,02 | 2320703 | 101,86 | 3713781 102,38
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