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TOM TAT

Bai bao nay gidi thiéu két qua nghién ctru xac dinh déng thoi telmisartan (TEL) va
hydrochlorothiazide (HYD) trong dwoc phdm bang phwong phap quang phd dao
ham bac nhét, st dung NaOH 0,1 M lam dung méi hoa tan. Da tim dwoc cac diéu
kién thich hop d€ phan tich dong thoi TEL va HYD trong hdén hop va 4p dung
thanh cong trong viéc xac dinh ham lwgng ctia chung trong thudc vién nén voi do
tin cdy cao, thé hién qua dd léch chuan twong d6i RSD% va dd thu hoi Rev%:
RSD1eL(%) = 0,87; Revrer(%) = 100,33; RSDivn(%) = 2,57; Revinvo(%) = 99,32. Két qua
phan tich TEL va HYD trong thudc vién nén Micardis Plus bang phuong phép nay
déng nhat véi két qua phan tich bang phuong phép tiéu chuan HPLC.

Tw khoéa: Telmisartan (TEL), Hydrochlorothiazide (HYD), ph6 dao ham bac nhat.

1. MO PAU

Telmisartan (4'-[(1,4’-dimethyl-2"-propyl [2,6'-bi-1Hbenzimidazol]-1'-yl) methyl]
[1,1'-biphenyl]-2-carboxylic acid ) (viét tat la TEL) va Hydrochlorothiazide (6-chloro-
3,4-dihydro-2H-1,2,4- benzothiadiazine-7-sulfonamide 1, 1-dioxide). (viét tit 1a HYD)
la hai thanh phan chinh trong mot s6 thudc vién nén. TEL ¢6 tac dung trc ché hoan toan
tac dung tang huyét ap cua angiotensin. HYD ¢6 tac dung ha huyét ap va loi tiéu. Viéc
st dung ngay cang rong rai cac loai thudc két hop TEL va HYD doi hoi can phat trién
phuong phép dinh leong dong thoi hai thanh phan nay trong thudc. O trong nude hau
nhw chua ¢6 tai liéu nao céng bs quy trinh phan tich dong thoi TEL va HYD trong
thudc bang cac phuong phap quang phd dao ham. Mot s& quy trinh phan tich dong
thoi TEL va HYD trong thudc da duoc gidi thiéu & cac tai liéu nuwdc ngoai nhw phuong
phép sdc ky 1ong hiéu ning cao (HPLC) [8], mot s6 phuong phép quang phd -
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chemometric nhu phuong phap hé phwong trinh [7,2,5], phwong phap hoi quy cau tk
chinh (PCR) va binh phuong t6i thiéu riéng phan (PLS-1) [4], phuwong phap binh
phuong tdi thiéu c6 dién [3], phuong phap ty 1é do hdp thu [2], phwong phap phéan tich
da thanh phan [2], phuong phap phd dao ham bac nhat st dung dung moi Methanol:
nudc (1:1) [2], phwong phap budc song kép [6]. Trong bai bdo nay chiang tdi trinh bay
két qua xac dinh dong thoi telmisartan va hydrochlorothiazide trong thu6c dang vién
nén bang phuong phap quang phé dao ham st dung dung mdi NaOH nhdm gép phan
phat trién thém cac phuwong phdp xdc dinh dong thoi telmisartan va
hydrochlorothiazide.

2. THUC NGHIEM
2.1.Thiét bi va héa chit
a) Thiét bi: May quang pho UV - VIS hiéu JASCO V630 v6i phan mém UV-Win;

- Céc thiét bi va dung cu khac: Can phan tich hiéu Precisa XB 2204 d6 chinh xac
0,0001 g. My cit nudc hai lan bang thach anh, hiéu Fistreem Cyclon va Aquatron; May
14c hiéu KIKA LABORTECHNIK KS 250 basic; Mot s dung cu thi nghiém khac.

b. Hda chat

- Chét chuan TEL 98,97% va HYD 98,10%: cung cap bdi BO Y t€ - Vién kiém
nghiém thanh phé H6 Chi Minh.

- Pha dung dich g6c TEL 1000 pg/mL: can chinh xac 101,0 mg chat chat chuan
TEL vao binh dinh mtic 100 mL, thém NaOH 0,1 M vao, lic déu, dinh muic bﬁ“mg dung
dich NaOH 0,1M.

- Pha cac dung dich goc HYD 1000 pg/mL: can chinh xac 101,9 mg chat chuan
HYD vao binh dinh mttc 100 mL, thém NaOH 0,1 M vao, 14c déu, dinh mtc béng dung
dich NaOH 0,1M.

- Dung pipet 1ay chinh xac 10mL dung dich gdc cho vao binh dinh mtrc 100 mL,
dinh mttc &én vach béng dung dich NaOH 0,1V, 14c déu duoc dung dich lam viéc TEL
100 pg/mL va HYD 100 pg/mL.

2.2. Phuong phap phan tich

Viéc xac dinh TEL va HYD béang phuwong phap quang phd dao ham dua trén
nguyén tic phd hdp thu quang va phd dao ham ctia cac cau tir 1a ham ctia buée séng
anh sang (A = f(A), A’ = f'((A)). Tai mdi buéc séng, phd hap thu ciing nhu phd dao ham
déu c6 moi quan hé tuyén tinh véi nong do chat va tinh cong tinh trong khoang nong
dd thich hop. Quy trinh dinh lwong cc chat bang phuwong phap quang phd dao ham
gom cac budc:
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- Budc 1: Chuan bi cdc dung dich chuan riéng timng c&u t& va hdn hop ctia chung.

- Buwdc 2: Ghi pho hdp thu va phd dao ham, tim budc song do thich hgp ma tai d6
gia tri phd dao ham cua mot chat can phan tich khac 0 hodc cuc dai, con gia tri
phd dao ham ctia cau ti kia bang 0.

- Budc 3: Sau khi xac dinh dwoc bude song do 6 mot bac dao ham nhét dinh, tién
hanh dinh luong cac chét theo phuwong phap duwong chudn hodc thém chuan.

3. KET QUA VA THAO LUAN
3.1. Khdo sat pho hap thu va phé dao ham caa TEL va HYD

Tién hanh: Pha cac dung dich chuan TEL 10,0 ug/mL va HYD 10,0 pg/mL. Quét
ph6 hép thu phéan t cua chung trong khoang budc song 220 + 340 nm, khoang cach
budc séng ghi gia tri pho 1a 0,2 nm. Két qua do pho hdp thu phan ti ctia cac dung dich
va pho dao ham bac 1 cua chung duwgc thé hién ¢ hinh 1a va 1b.
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Hinh 1b.
Hinh 1. Pho hédp thu phén t (hinh 1a) va phd dao ham (hinh 1b) cua dung dich chuén TEL 10
ug/mL va HYD 10 ug/mL trong dung m6i NaOH 0,1 M
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Hinh 1a cho thdy pho hédp thu phan ti ctia cac dung dich chuan TEL va HYD
xen pht nhau trong khoang budc séng 220 + 340 nm. Xét phd dao ham béc 1 ¢ hinh 1b,
trong khoang budc séng 220+340 nm phd dao ham béc 1 cua hai chat xen phu nhau.
Tai budc séng 322,8 nm gid tri phd dao ham bac 1 ciia HYD bang 0, con gia tri phd dao
ham béc 1 ctia TEL khac 0. Do d6 c6 thé chon budc song M = 322,8 nm d€ dinh luong
TEL. C6 thé chon buwdc song 227,5 nm, tai d6 gia tri phd dao ham bac nhat ctia TEL
bang 0, gid tri phd dao ham cta HYD khéc khong dé xac dinh HYD. Tuy nhién qua
khao sat, tai budc song nay gia tri pho dao ham cua HYD khéng 6n dinh do d6 ddc ctuia
duong phd ctia HYD 16n. Do dé dé€ xac dinh HYD, chtng t6i sit dung phuong phap
hiéu s8. Cach xac dinh HYD béng phuwong phap nay nhuw sau: Tai bwdc song 282,4 nm,
gia tri phd dao ham béc 1 ctia TEL va HYD dat cuc tri, trong d6 gia tri phé dao ham
cua HYD dat cuc dai va ctia TEL dat cuc ti€u . Do d6 ¢6 thé chon budc séng 12 = 2824
nm dé€ dinh lwong HYD sau khi da dinh luong TEL truede d6 va trix sy dong gop cua
gia tri phd dao ham bac 1 cia TEL vao phd dao ham bac 1 ctia hon hop hai chat tai
budc song nay.

3.2. Puong chuin ctia TEL va HYD

Tién hanh: Pha mét day dung dich chuéan ctia TEL va mot day dung dich chuan
cua HYD ¢6 noéng dd twong tng tang dan tir 2 ug/mL dén 25,0 pg/mL. Quét phd dao
ham bac 1 ctia cac dung dich trong khoang budc song 220 + 340 nm, khoang cach budc
song ghi pho la 0,2 nm. Két qua thu dwgc duoc trinh bay 6 bang 1. Puong chuan cua
TEL tai budc song 322,8 nm duoc thé hién ¢ hinh 2a. Pwong chuan caa HYD tai budc
song 282,4 nm duoc thé hién & hinh 2b.

Bdng 1. Gia tri dao ham bac 1 theo nong dd TEL tai A =322,8 nm va HYD tai A =282,4 nm

C(ug/mL) | 2 4 6 8 10 15 20 25

dA/dis2s [0,00286 | 0,00535 | 0,00816 | 0,01073 | 0,01333 | 0,02008 | 0,02684 | 0,03386

dA/dX2s24 | 0,00719 | 0,01412 | 0,02133 | 0,02862 | 0,03532 | 0,05396 | 0,07432 | 0,09261
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Hinh 2. Buong chuan ctia TEL tai budce séng 322,8 nm (Hinh 2a)
va duong chuan caa HYD tai budc séng 282,4 nm (Hinh 2b).

Qua khao sat cho thdy, tai budc song 322,8 nm: gia tri phd dao ham béac 1 cua
TEL tuyén tinh tot véi ndong do cta nd trong khoang nong do 2 + 25 ug/mL va ciing
twong tw nhu vay doi véi HYD tai budce song 282,4 nm. Phuwong trinh hoi quy tuyén
tinh caa TEL trong khoang nong d6 2 + 25 pg/mL tai budc song 322,8 nm la: y =
1,3476.10°x-7,704.107, hé s6 tuong quan R = 0,9999 va ctia HYD trong khoang néng do
2 + 25 ug/mL tai budc song 282,4 nm la: y = 3,7333.10°x - 1,06704.10- . Trong d¢6 x la
nong do caa TEL hoac HYD véi don vi la ug/mL, y la gia tri phd dao ham ctia TEL
hodac HYD tai cac budc séng lwa chon.
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3.3. Gioi han phat hién (LOD), gidi han dinh lwong (LOQ) ctia phwong phap phan
tich

bé xac dinh LOD, LOQ ching tdi tién hanh chon khoang nong d¢ 2+2,5 pg/mL
dé xay dung duong hdi quy tuyén tinh. Ap dung quy tac 3¢ d€ x4c dinh LOD, LOQ
cua phuong phap. Két qua xac dinh duoc trinh bay ¢ bang 2.

Bang 2. Két qua xac dinh LOD, LOQ cta TEL va HYD

Phwong trinh

Chat hoi qui a b Sy R
tuyén tinh

y =1,3476.10-x

LOQ LOD
(ng/mL) | (pg/mL)

-3 _ 7 4

TEL 7 7049.107 1,3476.10 7,7049.107 | 1,40.10¢ | 0,9999 | 1,03 0,31
y=3,7333.10-x 5 | -1,06704.10- B

HYD 1,06704.10 3,7333.10 \ 7,29.104 | 0,9997 | 1,95 0,59

Bang 3.2 cho thay gia tri LOD ctia TEL va HYD tuwong tng la 0,31 va 0,59
ug/mL. Gia tri LOQ ctia TEL va HYD tuwong tng 1a 1,03 va 1,95 pg/mL.

3.4 Xay dung quy trinh phan tich mau thuc té
3.4.1. Xt ly mau

Tién hanh dinh lwong TEL va HYD trong thuGc vién nén Micardis Plus dwoc
san xuat boi cong ty Boehringer Ingelheim pharma GmbH & Co.KG.Germany. Thanh
phan ghi trén nhan thudc: TEL 40 mg/vién, HYD 12,5 mg/vién.

Can 20 vién thudc, tinh dwgc khdi lwong trung binh cua mdi vién M = 4382
(mg). Dung c6i, chay st nghién cac vién thudc thanh bdt min va tron déu, chia lam 2
phan. Mot phan goi Trung tam kiém nghiém Thudc, My pham, Duoc pham Thira
Thién Hué d¢ phan tich bang phrong phép tiéu chudn HPLC. Phan con lai dem can
chinh xdc m (mg) lwong mau cho vao cdc thuy tinh, hoa tan mau bang dung mdi
NaOH 0,1 M, cho vao binh dinh mtrc 250 mL. Sau d6 dinh mic béng dung mo6i NaOH
0,1 M dén ngang vach. Loc mau bang gidy loc bang xanh, dung dich thu dwoc cho vao
binh tam gidc 250 mL. Dung pipet hat chinh xdc 5 mL dung dich loc cho vao binh dinh
mttc 100 mL, dinh mi&c dén vach béng dung m6i NaOH 0,1 M, duwoc dung dich mau.
Quét phé hap thu dung dich mau trong khoang buéc séng 220 + 340 nm. St dung di
liéu vé phd dao ham bac 1 ctia dung dich mau, két hop véi phuong trinh dwong chuan
cua cac chat, tinh toan nong d6 hai dugc chat trong mAau.

3.4.2. Tinh toan ham luwgng cac chat
Ham lwong chét trong mot vién dugc tinh theo cong thic sau:
A =5.C.M/m (mg/vién)

Trong do: - A: ham luong hoat chat trong thudc (mg/vién)
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- C: ndng d ctia chat xac dinh duoc trong dung dich mau do ( pg/mL).

- M: khéi luwong trung binh mét vién (mg)

- m: khoi luong bot vién da can d€ dinh lugng (mg)
3.4.3. Pinh lugng TEL va HYD trong dung dich mau

Tién hanh xw ly mau nhu da trinh bay ¢ muc 3.4.1 vdi 3 mau 1ap lai ky hiéu lan
luot la M1, M2, M3. Dong thoi, pha dung dich chuan TEL 10 pug/mL, HYD 10 pg/mL.
Sau d6 quét pho dao ham bac 1 cta cac dung dich trong khoang budc song 220 + 340
nm, khoang cach budc séng ghi gi tri pho 1a 0,2 nm. Két qua ghi phd duogc biéu dién o
hinh 3. Két qua xac dinh ham lwgng TEL va HYD trong thudc trén dugc trinh bay o
bang 3.
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Hinh 3. Ph6 dao ham bac 1 ctia dung dich chuan TEL 10pg/mL, HYD 10ug/mL va cac dung dich
mau thudc Micardis Plus M1, M2, M3

Bdng 3. Két qua x4c dinh TEL va HYD trong dung dich mau, ham lwong twong ting trong mot

vién thudc Micardis Plus

Mau | Khdi lugng Nong d6 trong dung dich do Ham luong (mg/vién)
mau thude (ug/mL)
(mg) TEL HYD TEL HYD
M1 438,2 7,70 2,57 38,5 12,85
M2 438,3 7,81 2,31 39,05 11,55
M3 438,2 7,92 2,54 39,6 12,7
Cw=7,81;5=0,11 Cw=2,47;5= xt= 39,05 xw= 12,37
K&t m=438,2 RSD =1,4% 0,14 5=0,55 5=071
, RSD+orwitz = 12,8% RSD =5,7% RSD=1,4% | RSD=5,7%
qua RSDtorwitz =
13,96%

Két qua thu duoc cho thdy RSDem) < ¥2 RSDHorwitz. Gid tri RSDHorwiz dwwgc tinh
theo phwong trinh:
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RSDHorwitz = 20-:0510) véi C la néng do cua hoat chat (dugc biéu dién duwdi dang
phén s6). Khi phéan tich chat ¢ néong d6 C trong ndi bo phong thi nghiém, néu dat
dwoc d6 13p lai voi RSDPTN <1/2 +2/3RSDHorwitz la chdp nhan duoc. Vi vay phuong
phap phan tich c6 do lap lai tot voi ca hai thanh phan TEL va HYD trong thudc
Micardis Plus.

3.5. Panh gia d¢ tin cay ciia phwong phap va quy trinh phan tich
3.5.1. D6 thu hoi trong mau thuec t&

C4ch tién hanh: Thém vao mau thudc nhitng lwong chat chuan TEL va HYD
khac nhau bang dung dich chuan hén hop (Ian lwot 1 ug/mL; 2 pg/mL; 3 ug/mL). Quét
ph6 dao ham béc 1 cac dung dich trong khoang budc séng 220+ 340 nm, khoang cach

budc séng ghi gia tri pho la 0,2 nm. Phé dao ham béc 1 ghi dwgc ctia cac dung dich
duoc thé hién ¢ hinh 4.

0.08 4

0.06

0.04 4

0.02 4

0.00

-0.02

B 1 . .
220 240 260 280 300 320 340 Anm)

Hinh 4. Pho dao ham bac 1 ctia cac dung dich chuan TEL 10 pg/mL, HYD 10 pg/mL va cac dung
dich mau thudc Micardis Plus sau khi thém chudn (MT1: Mau do thém chudn TEL 1,0 pg/mL,
HYD 1,0 pg/mL; MT2: mau do thém chudn TEL 2,0 pg/mL, HYD 2,0 pg/mL; MT3: Mau do thém
chuan TEL 3,0 ug/mL, HYD 3,0 ug/mL)

St dung d@ liéu pho dao ham va phuong trinh dwong chuan dé€ tinh toan, két
qua duoc biéu dién & bang 4.

Bang 4. Nong d6 va d6 thu hoi xac dinh duoc caa TEL va HYD

trong mau thudc da thém chat chuan

TEL HYD
Mau Lan CreL Rev | RSD Crvp Rev | RSD
(ug/mL) (%) (%) | (ug/mL) | (%) (%)
N 1 7,70 ] 2,57 -
(chua ;El}élrlr?ihugn) 7,81 _ 140 | 231 ] 5,75
3 7,92 - 2,54 -
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TB 7,81 - 2,47 -
1 8,83 113,00 3,52 95,00
1 2 8,73 92,00 3,29 98,00
,97 475
(ug/mL) 3 8,90 98,00 0 3,61 107,00
TB 8,82 101,00 3,47 100,00
1 9,87 108,50 4,49 96,00
The:n 2 2 9,77 98,00 0,59 4,31 100,00 225
chuan (ng/mL) 3 9,77 92,50 4,33 89,50
TB 9,80 99,67 4,38 95,17
1 10,88 106,00 5,55 99,33
3 2 10,69 96,00 1,04 5,52 107,00 073
(ng/mL) 3 10,89 99,00 5,60 102,00
TB 10,82 100,33 5,56 102,78

Bang 4 cho thdy: Do thu hoi trung binh ctia phép xac dinh TEL la 100,33% va
HYD la 99,32%. Nhu vay qui trinh phan tich ca hai thanh phan TEL va HYD trong mau
thudc nay dat do dung t6t. Diéu nay chung to ta duoc khéng anh huong dén két qua
phan tich. Tt gia tri RSD khi phan tich mau thudc Micardis Plus va mau thudc da thém
chudn theo qui trinh c6 thé thdy rang cac gia tri nay déu bé hon1/2 RSD tinh theo ham
Horwitz (gia tri RSDHorwit= 20:0589). Nhu vay, c6 thé néi rdng, quy trinh phan tich c6
do ldp lai tot voi ca hai thanh phan TEL va HYD.
3.5.2. So sanh két qua ctia phuong phap nghién cttu véi phwong phap HPLC

Dé& danh gia d6 dung ctia phrong phap nghién ctu, tién hanh giri mau thudc
nhu da trinh bay ¢ muc 3.4.1 cho Trung tam kiém nghiém Thudc, My pham, Duoc
pham Thita Thién Hué phan tich dinh luong bang phuong phap tiéu chuan HPLC.
Tién hanh so sanh va danh gia két qua phan tich ctia hai phwong phap bing phuong
phap thong ké. Két qua duoc trinh bay ¢ bang 5.

Bang 5.Ham luwong TEL va HYD xac dinh theo hai phwong phap quang phd dao ham va

phuong phap HPLC
Thud Micardis Plus
Ham Iwong TEL (mg/vién) Ham Iwong HYD (mg/vién)
Lan P/p phé dao ham HPLC P/p phé dao ham HPLC
1 38,5 38,36 12,85 12,90
39,05 38,18 11,55 12,76
3 39.6 38,41 12,7 12,97
TB 39,05 38,32 13,37 12,89
S 0,55 0,12 0,71 0,11
Frn=20,672; Frr(0,05;2;2) = 39,00; Fr~ | Frn = 44,24; Fi1(0,05;2;2) = 39,00; Fin
So sanh <Frr >Frr
trn = 2,26; tir(0,05;4) = 2,78; tin < tor trn =1,23; ter(0,05;4) = 4,30; tv < tor
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K&t qua phan tich va xt ly thdng ké ¢ bang 5 cho thdy rang cac gia tri tm < tur
nén gia tri trung binh ctia ham luong TEL va HYD trong thudc vién nén Micardis Plus
duoc xac dinh bang phuong phép quang phd dao ham va phuwong phép tiéu chuan
HPLC la d6ng nhat vé mat thong ké véi p > 0,05.

4. KET LUAN

- ba khao sat, nghién cttu va chon cac diéu kién thich hop d€ xac dinh dong
thoi Telmisartan (TEL) va Hydrochlorothiazide (HYD): Chon dung dich NaOH 0,1 M
lam dung méi hoa tan; khoang budc song thich hop quét phd la 220+ 340nm; khoang
cach budc séng ghi gia tri pho 1a 0,2 nm; chon budc soéng thich hop va dung phd dao
bac nhat dé€ dinh lugong hai chat dung phuong phdp duong chuén, trong d6 budc song
thich hop d6i véi TEL la 322,8 nm va HYD la 282,4nm. Phuong phap ¢6 LOD va LOQ
ddi v6i TEL Tan luwot 1a 0,31 pg/mL va 1,03 ug/mL, LOD va LOQ d6i v6i HYD lan lugt
la 0,59 pg/mL 1.95 pg/mL, khoang tuyén tinh ctia phép xac dinh déng thoi TEL va
HYD 1a 2+25 pg/mL cho mdi chat.

- ba xay dung dwoc quy trinh phan tich TEL va HYD trong thudc vién nén
Micardis Plus bang phuong phép quang phd dao ham. Phuong phép c6 do 1ap cao va
dd thu hoi tot vdi ca hai thanh phéan trong thudc nghién ctru voi TEL (RSD = 0,87%, Rev
=100,5%) va HYD (RSD = 2,57%, Rev =99,3%).

- Két qua phan tich trén mau thuc t& thudc vién nén Micardis Plus dong nhat
véi két qua phan tich bang phrong phép tiéu chudn HPLC.
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SIMULTANEOUS DETERMINATION OF TELMISARTAN AND
HYDROCHLOROTHIAZIDE IN PHARMACEUTICAL PRODUCT BY
DERIVATIVE SPECTROPHOTOMETRY

Tran Thuc Binh", Tran Xuan Quang!, Nguyen Thi Quynh Trang'?
1 University of Sciences, Hue University
2 Saigon University
*Email: ttbinh@hueuni.edu.vn
ABSTRACT

An analytical method was developed for simultaneous determination of
telmisartan (TEL) and hydrochlorothiazide (HYD) in their combined
pharmaceutical product, basing on first order derivative spectrophotometric
method, using NaOH 0,1 M as solvent. The suitable experimental conditions for
simultaneous determination of TEL and HYD in mixture were defined and the
proposed method was successfully applied to quantify the two studied substances
in their combined pharmaceutical product with good reliability: repeatability
values were RSDreL(%) = 0,87, RSDuyp(%) = 2,57; recovery values were Revrer% =
100,33; Revuyp(%) = 99,32. The results were in good agreement with the
measurements achieved from high performent liquid chromatography (HPLC)
method.

Keywords: Telmisartan (TEL), and Hydrochlorothiazide (HYD), First order

derivative spectroscopy.
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Nghién civu xdc dinh dong thoi telmisartan va hydrochlorothiazide trong dwgc phdm ...
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Noi, chuyén nganh Hoéa phan tich; Puoc cong nhan PGS nam 2010. Tt
nam 1989 dén nay, o6ng la can by giang day tai Truong Dai hoc Téng hop
Hué, nay d6i thanh Truong Pai hoc Khoa hoc, Pai hoc Hué.
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