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Tomtit 
Dgt van de: Hydrochlorothiazide (HCTZ) li mdt thudc Igi tieu thiazide tdng hgp vl Telmisartan 

(TLM) la mdt thudc ddi vgn receptor ATI cua angiotensin II. Dgng thuoc phoi hgp ciia HCTZ vi TLM 
nly dugc su dyng khi rgng rai trdn thj trudng, do dd vigc phit trien cic phuang p h ^ djnh lugng ddng 
thdi HCTZ vl TLM frong chd pham dd dim bio chat lugng thudc ll didu rit can tiiieL Vi vgy, dS tii 
nly dugc tien hinh vdi myc tieu xiy dyng mgt phuang phip phin tich sd dyng chemometrics de hd trg 
phuang phip quang phd UV trong dinh lugng HCTZ vl TLM frong dgng thuoc phoi hgp; Ung dyng 
djnh lugng tren mdt sd chd phim. Doi tirgmg vi phuvog phap nghien ciru: Chit chuin HCTZ vl TLM 
dugc su dyng dd chuin bj miu chuin hda vi mlu kidm tra. Cac mlu dugc quet phd td 230-400 nra, do 
dd hip thy tgi mdi Inm. Ket qui dugc xd li bing phan mem SIMCA vi su dyng thugt toin hoi quy binh 
phuong tdi thilu timg phin (PLS). Ben cgnh dd, mdt phuang phip sic ki long higu ning cao (HPLC) 
cOng dugc xiy dyng vl tham djnh de djnh lugmg HCTZ vi TLM trong chd pham. Che pham nghidn c ^ 
li vien nen Mibetel vl Lowlip-H co him lugng ghi nhan li 12,5 mg HCTZ vi 40 mg TLM. Ket qui djnh 
lugng che phim bing phucmg phip UV vdi sy hd trg ciia chemometrics vi phuang phip HPLC dugc so 
sanh. Ket qua: Phuang phip quang phd UV dya fren chemometrics de djnb lugng ddng thdi HCTZ va 
TLM da dugc xay dyng vl tfiim djnh vdi kha ning dy doin ndng dd tdt (PRESS: 0,71-0,92; SEP: 0,23-
0,26; R :̂ 0,99). Phuang phip da dugc iing dyng dd xic djnh ham lugng HCTZ vi TLM frong hai che 
pham Mibetel vi Lowlip-H, ket qui thu dugc so vdi phuong phip HPLC khong cd nhieu khic bigt Ket 
luin: Nhom nghien cdu da xay dyng dugc phuang phip quang phd UV sd dyng md hinb PLS de djnh 
lugng HCTZ vl TLM frong chd phim. Phuong phip di dugc sd dyng dd djnh lugng ddng thdi HCTZ vi 
TLM frong che phim Mibetel v i Lowlip-H, kdt qui cho thay khi ning umg dyng tdt. 
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Abstract 
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Background: Hydrochlorothiazide (HCTZ) is a syntiietic tiuazide diuretic and Tebnisartan (TLM) 
is an ATI receptor blocker. HCTZ and TLM are often used in combination forms, which are widely 
available in the marketplace, so it is necessary 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 
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aim of developing an analytical procedure based on chemomefrics to assist UV spectrophotometric 
method for simutaneous determination of HCTZ and TLM in combined dosage forms. The method 
was then applied to determine some pharmaceutical formulations. Materials and methods: Standards 
HCTZ and TLM were used to prepare calibration set and validation set. Their absorption specfra were 
measured from 230-400 nm with Inm 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 simutaneously determine HCTZ and TLM in the combined formulations. Two 
pharmaceutical formulations, Mibetel and Lowlip-H, with the labeled amounts of 12.5 mg for HCTZ 
and 40 mg for TLM were used in this study. The results of the developed chemomefrlc-assisted UV 
spectrophotomefric method were compared with those of HPLC method. Results: A chemomefric-
assited UV specfrophotometric method using PLS for simultaneous determination of HCTZ and TLM 
was developed and validated witii 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 obtamed were not significantly different from those obtained from the HPLC method. 
Conclusion: The study was successful in developing a chemomefric-assisted UV spectrophotometric 
method to detemiine 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. 
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LD^TVANDl; 
Hydrochlorotiiiazide (HCTZ) [1] vi 

Telmisaitan (TLM) [1] dugc sd dyng d dgng phoi 
hgp CO djnh lieu theo ti Ig 12^:40 de tgo tic dyng 
higp ddng dieu frj ting hiQ êt ip.[2] Hidn nay cic 
phucmg phap djnh lugng hai hogt chat nly frong 
chi phim chii ydu ll cic phuang phip sic ki long 
higu ning cao (HPLC)[3-6] vi sic k^ long khoi 
pho (LC-MS)[7]. Diy li nhOtig phuong phap rat 
tdn kem, can nhidu thdi gian dd thyc hidn vi chi 
dugc tien hinh d cic dan vj kiem n^igm quy 
md Idn. Phuang phip quang pho UV ngugc Igi 
cd nhilu uu diim nhu don giln, sin cd, chi phi 
thap, CO dg nhgy cao vi die bigt ll cho ket qui 
nhanh vi chinh xac. Tuy nhien, vigc djnh lugng 
ddng tiidi HCTZ va TLM khong the thyc hidn frvc 
tiip bing phuang phip quang phd UV mi khdng 
qua qui frinh tich sic k^ do sy chdng phd ciia 
hai hogt chit. Ap dyng chemometrics ddi vdi cic 
dii lidu quang pho cd thd giii quyet dugc hgn che 
nay. Chemomefrics li ky thuit phin tich dit lidu 
da bien cd lidn quan ddn thidt kd thi nghigm, tdi 
uu hda, chgn lgc vi dinh gii dit ligu [8]. Hign nay, 
frdn thd gidi cd rit it nghien cdu sd dyng kf thu§t 
chemomefrics vi tgi Vidt Nam van chua cd bat 
ky mgt nghien cuu nio sd dyng chemomefrics de 
djnh lugng ddng tiidi HCTZ vl TLM. 

Vi vdy, nhom nghien cdu tiin hinh dl tli 

"Xdc djnh ddng thdi Hydrochlorothiazide vd 
Telmisartan trong dugc phdm bdng phuang phdp 
quang phd UV vdi sg hd trg cua chemometrics " 
vdi myc tieu xiy dyng mgt phuang phip phan 
tich sd dyng chemometrics dd hd frg phuang 
phap quang phd UV trong djnh lugng HCTZ vi 
TLM frong dgng thudc phdi hgp vi dng dyng dinh 
lugng mdt sd chd phim. 

2. B 6 I TirgfNG VA PHlTONG PHAP 
NGHIEN c t r u 

2.1. Ddi tugng ngbien cuu 
Hai che phim vidn n6n co him lugng ghi nhan 

12,5mg HCTZ vi 40 mg TLM : vien Mibetel 
cd sd Id SX : 00515, hgn sd dyng : 06/10/2018 
ciia Cdng ty TNHH Hasan-Dermapharm vi 
vidn Lowlip-H c6 sd 16 : SX LLHYOOOl, hgn 
sd dyng : 30/01/2018 cua Micro Labs Limited, 
Unit-Ill - An Dg. 

2.2. Hoa chit - dung moi 
Chit chuin tiid cip HCTZ (him lugng 

99,52% cua Vign kidm nghigm Thinh phd Ho 
Chi Minh) vi TLM (him lugng 98,97% ciia 
trung tam kidm nghidm thudc, m^ phim, thyc 
phim TT-Hud). Acetonifril (ACN) va Methanol 
(MeOH) tinh khiet HPLC; Natri dihydrogen 
phosphat monohydrat, acid phosphoric deu ciia 
Merck, Ddc. 
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2 3 . Thidt bi: Hd tiidng HPLC - detector PDA 
Shimadzu 20AD, Nhit; Miy do quang phd V-630, 
Ddc ; Can pbin tich Mettler Toledo, ITiyy ST 
(d = 0,lmg), miy do pH Oakton pH700 (Nh§t). 

2.4. Phan mem: SIMCA (Thyy Dien) sd dyng 
1^ thugt chemomefrics dd dinh gii, tdi ini hoa vi 
chgn lgc dii ligu. 

2.5. Phinrag phip nghien cihi 
Chudn bf cdc dung dfch: 
Dung djch chuin gdc HCTZ: Can chinh xic 

khoing 20 mg HCTZ vio bmh djnh mdc 10 ml, 
hoa tan vl djnb mdc den vgch bing MeOH. 

Dung djch chuin gdc TLM: Cin chmh xic 
khoing 16 mg TLM vio binb djnh mure 10 ml, hda 
tan va dinh mdc den vgch bing MeOH. 

Dung djch chuin hdn hgp: Td cic dung djch 
chuin gdc pha loIng bing MeOH thinh cac dung 
djch chuin hdn h ^ chiia HCTZ nong d$ khoang 
100 ̂ g/ml vi TLM ndng dg 320 ^g/ml. 

Dung djch thd: Can chinh xic 20 vidn chd 
phim thu, tinh khdi lugng trung binh vidn. 
Nghien mjn. Can chinh xic mdt lugng bgt vien 

tuang dng 12,5 mg HCTZ vi 40 mg TLM cho 
vao binh djnh mure 50 ml, them khoing 20 ml 
MeOH, sieu lm trong 15 phdt. Them MeOH den 
vgch, lie ddu. 

Khdo sdt khodng ndng dg tuyin linh cua HCTZ 
vdTLM 

Khoing tuydn tinh dugc nghidn cdu frong 
khoing ndng dd 2-12 pg/ml ddi vdi HCTZ vl 3-18 
ng/ml ddi vdi TLM. Gil tri dd hip thy dugc xac 
djnh tgi cyc dgi hip tiiy cua mdi hogt chit Khoing 
tuydn tinh cua mdi hogt chit dugc xic djnh bing 
hdi quy binh phuang tdi thidu (PLS) ndng dd vl 
d$ hip thy tuong ung. 

Thiil ki thi nghigm [9] 
Chuan bj 15 miu chuin hda vi 8 miu kiem tra 

chda hdn hgp hai chit HCTZ vi TLM d cic ndng 
d$ khic nhau. Nong dg c ^ dung djch trong mk 
chuan hda dugc tinh toln dya theo thidt kd cau 
triic cd tim (CCD). CIc dung djch trong miu kiem 
tra CO ndng d$ c^ thinh phan nglu nhidn nlm 
frong khoing tuyen tinh va khong thing vdi cic 
dung djch frong mlu chuin hda. 

Bang 1. Thanh p h ^ cSc mau chuan hoa vk mliu kilm tra 

M3u chuan hoa 

HCTZ((ig/ml) 

0,000 

12,000 

6,000 

6,000 

1,757 

10,243 

10,243 

1,757 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

6,000 

TLM (ng/ml) 

9,000 

9,000 

0,000 

18,000 

- 2,635 

2,635 

15,365 

15,365 

9,000 

9,000 

9,000 

9,000 

9,000 

9,000 

9,000 

Mau kilm tra 

HCTZ(|ig/ml) 

2,0 

3,0 

5,0 

7,0 

8,0 

9,0 

10,0 

11,0 

TLM((ig/ml) 

3,0 

4,0 

6,0 

8,0 

8,5 

10,0 

11,0 

12,0 

X^ dgng md hinh PLS [ 10]' 
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Cic dung djch miu chuin hda vi mlu kidm 
tra dugc quet phd td 230-400nm, do dd hip thy 
cua dung djch tgi mdi 1 nm. DQ̂  ligu dd hip thy 
dugc lim vio Excel vl xd li bing phin mem 
SIMCA. Dit ligu ciia miu chuin hoa dugc 
diing dd xiy dyng md hinh PLS vl dd ligu ciia 

mlu kidm tra dugc sd dyng dd thim djnh mo 
hinh PLS. 

So sdnh vdi phuang ph^ HPLC 
Dieu kign sic ki: 

C$t sic ky: HiQ Sii C8 (150 x 4,6mm, S^m) 
Pha dgng: 

Thfri gian (phCit) 

0,01-1,99 

2,00-6,49 

6,50-7,50 

Pha d^ng 

Acetonitril 

D^m phosphat 

Acetonitril 

D^m phosphat 

Acetonitril 

D$m phosphat 

Til? thi tich (%) 

35 

65 

65 

35 

35 

65 

Detector: UV271nm [3] 

Toe d$ d6ng: 1 ml/phut [3] [4] 

ThI tich t i ta: 10)11 [4] 
• Tinh to4n: Ham lucmg HCTZ vii TLM so vAi 

lu^ng ghi tren nhan du^c tinh b ^ g phuong phdp 
so s^h vdi chuin co nSng dp tuong duong 1 ^ 
song song. 

3.K£TQUA 
3.1. Phinmg phdp UV vdi s^ ho t i^ cua 

chemometrics 
3.1.1. Khoing ning d^ luyin linh cia HCTZ 

viTLM 
Dung djch chuM HCTZ va TLM duî c qu^ phi tu 

200400 nm, thu duijc Xmax ciia HCTZ la 271nm va 
ciia TLM Id 298Dm. Khodng ning d$ hjyen tinh ciJa 
HCTZ Id 2-12 ng^mlvd TLM la 3-18 (ig/ml. (Hnh 1) 

TLM 

,.ojosAx-*J3jm& s-

t 
a 

0£ 

0.6 
OA 
02 

Ct 
0 

-0.O45K-OO001 
-B' 

S 

= 0 . 9 9 9 1 ^ - . 

10 

C(ln/mL) 

15 

Hjoh 1. Ducmg chuin ciia HCTZ va TLM 
Ket qui cho thiy frong khoing ndng dd khio sat cd sy tuong quan tuyen tinh chit che giiia nong dg 

vi dd hip thy tuang dng 

3.1.2. Mo hinh PLS validation) bing phuong phip thim djnh cheo 
M6 hinh PLS dugc xiy dyng bdi phan mem LOO-CV [11]. Cac thong sd ciia md hmh tdi mi 

SIMCA bing each sd dyng cic dung djch chuan dugc frinh biy frong Bing 2. 
hda. Md hinh dugc thim djnh frong (intemal 

Bang 2. Cac thdng sd thdng ke cho md hinh PLS tdi uu 
Cac thdng sS 

Khoang buoc song 
S6 thdnh ph^n chinh tli uu 

PRESS* 
SEP** 

R2 

HCTZ 1 TLM 
230-400 nm 

2 
0,9174 
0,2560 
0,9947 

0,7098 
0,2252 
0,9983 

*PRESS : tdng binh phugng phin du dy doin 
"•'SEP: sai sd chuin ciia dy doin 
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Ngoai ra, mo hinh con dugc tham djnh ngoai (external validation) thong qua vigc dy doin 
ndng do ciia cic dung djch miu kiem tra. Kit qui dy doin vi dg hdi phyc dugc trinh biy trong 
Bing 3. [11] 

Bing 3. Nong d$ dy doin ciia HCTZ vl TLM frong md budi PLS 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

Nong do th|t svr (ng/ml) 

HCTZ 

2,00 

.3,00 

5,00 

7,00 

8,00 

9,00 

10,00 

11,00 

TLM 

3,00 

4,00 

6,00 

8,00 

8,50 

10,00 

11,00 

12,00 

Ning d$ dvr doan 
(fig/ml) 

HCTZ 

2,02 

2,95 

5,01 

6,93 

8,20 

9,29 

9,88 

11,28 

TLM 

3,01 

4,03 

5,97 

7,57 

8,45 

9,98 

10,94 

11,99 

Trung binh 

%RSD 

% do hii phyc 

HCTZ 

101,07 

98,49 

100,28 

99,03 

102,50 

103,22 

98,78 

102,51 

100,74 

1,87 

TLM 

100,50 

100,63 

99,42 

94,62 

99,43 

99,86 

99,44 

99,90 

99,23 

1,92 

CIc kdt qui cho thiy, mo hinh PLS co khi ning Qua tham khio tii ligu vl vdi didu kign hign c6 
dy doin tot ham lugng HCTZ vl TLM trong hdn hgp ciia phong thi nghidm, nhom nghien cihi sd dyng 
hogt chit vdi dd hdi phyc 100,74% ddi vdi HCTZ vi cdt HiQ Sii C8 (150 x 4,6mm, 3pm) tix)ng nghidn 
99,23% doi vdi TLM vi % RSD nhd han 2%. ciru nay Dgm phosphat dugc dieu chinh bing axit 

3.2. Phit trien vi tham dinh phinrag phip o-phosphoric ddn pH=3. [3] Pha dgng bao gom 
HPLC Acetonitril vl ddm phosphat dugc phdi hgp theo 

3.2.1. Phdt triin phirffng phdp HPLC cic ti Ig khic nhau theo bing 4. 

Bang 4. Ti Ig dung mdi pha ddng 

Thai gian (phiit) 

0,01-1,99 

2,00-6,49 

,6,50-7,50 

Pha dong 

Acetonitril 

D^m phosphat 

Acetonitril 

Df m phosphat 

Acetonitril 

Dfm phosphat 

Til? the tich (%) 

35 

65 

65 

35 

35 

65 

De lya chgn budc song djnh lugng tiiich hgqj, Ii 271nm lim budc sdng djnh lugng trong nghidn 

nhdm nghien cuu phan tich phd UV ciia hai hogt cuu nly. 
chit bing detector DAD. Do HCTZ frong chd Qua tiiam khio tai lidu, nhdm nghien curu lya 
phim CO ham lugng bing 5/16 so vdi TLM nen uu chgn tdc dg dong 11 1 ml/phiit va till tich tiem la 
tien chgn budc sdng cho dip iing cao ciia HCTZ 10(il. [3,4] 
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S.2.2. Thdm dinh phugng phdp HPLC 
Tinh chgn lgc 
Tidn hinh sic k^ cac dung djch chuin hdn hgp vi dung djch mlu fring. Sic k^ do dugc trinh biy d 

hinh 2a, 2b 
If 

» r 

,...,, 1 1 4 1 

I nui> 

1 — 

"T—r 
Hinh 2. s ic ky dd cic mlu: a. hdn hgp chuin; b. mlu fring; 

Kdt qui d hinh 2 cho thay frdn sic kf dd mlu hing tgi vj tri tuang dng thdi gian luu cua HCTZ vi 
TLM khdng c6 pic. Kiem tra phd UV bing detector PDA mlu thdm chuin vl dinh gii dd tinh khiet pic 
(purity index) cho thiy pic co dg tinh khidt cao. Do vgy, phuang phip cd tinh chgn lgc. 

Tinh tuyin linh 
Tfatii tuyen tinh dugc khio sit trong khoing 60 - 140 jxg/ml ddi vdi HCTZ vi 192 - 448 pg/ml ddi 

vdi TLM. Kit qua dugc frinh bay d hinh 3. 

HCTZ 

< 200CBOO 

y = 22328x+283541 
R'=0.9992 

. . • • • 

. . • ' • ' 

•" 

50 100 150 

C(ug/ml) 

j T L M v = 11883x+437773 
: R* =0.9989 

d 

i 4 

1 ° • 
1 

..*" 
. . » • ' • 

100 200 300 400 500 

C(ug/ml) 

Hinh 3. Do thj bidu dien mdi tuang quan gida ndng dg vl dign tich pic cua HCTZ vl TLM 

Ket qui cho thay, frong khoing ndng dd khio sat cd sy tuong quan tuyen tfnh ch§t chS gida nong dg 
vdi dign tich pic dip iing. 

Dg chinh xdc 
Dinh gii d$ chinh xic cda phuong phap tren chd phim vidn ndn Mibetel. Chuin bj dung djch mau 

dinh gii dd chinh xic nhu ddi vdi chuin bj dung djch thd nhtmg tidn hinh tren 6 miu can ridng bigt. 
Kit qua dugc trinh biy d bing 5. 

Bang 5. Ket qui dinh gii dd chmh xic cOa phuang phip 

STT 

1 

DQ chinh xac c{ing ng^y 

HCTZ 

S (mAu.s) 

2291100 

HL% 

100,38 

TLM 

S 
(mAu.s) 

3638561 

HL% 

100,02 

DO chmh xac khde ngdy 

HCTZ 

S 
(mAu.s) 

2320703 

HL% 

101,86 

TLM 

S 
(mAu.s) 

3713781 

HL% 

102,38 
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