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Abstract: A high and specific method using ultra performance liquid chromatography tandem mass
spectrometry for simultaneous determination of telmisartan and hydrochlorothiazide in human plasma
was developed. Telmisartan-d3 and hydrochlorothiazide-13C,d2 were utilized as internal standards.
Analytes were extracted from plasma by protein precipitation using acetonitrile combined with sample
freezing. Liquid chromatography was performed on Luna C18(2)-HST; (50 x 3 mm; 2.5um) column with
mixture of methanol and 5 mM ammonium acetate, with 0.1% acetic (80 : 20, tt/tt) as mobile phase at
flow rate of 0.3 mL per minute. The method has a rapid analysis time and LLOQ value and standard
curves were found to be linear in the wide range 1 to 1000 ng/mL for TEL and 1 to 400 ng/mL for
HCT. The method’s precision and accurary are within acceptable limit. The validated method has been
used successfully to determine telmisartan and hydrochlorothiazide concentrations in healthy adult
volunteers and demonstrate its applicability to bioavailability/bioequivalence studies of telmisartan
and hydrochlorothiazide combination preparations.
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XAY DUNG PHUONG PHAP DINH LUONG PONGTHOI TELMISARTAN
VA HYDROCLOROTHIAZID TRONG HUYET TUONG NGUO1 BANG PHUONG PHAP
LC-MS/MS
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Tom tit: Nghién ciru phat trién mot phuong phap dinh luong d‘ong thoi 2 dwoc chat telmisartan va
hydroclorothiazid trong mau huyét twong nguoi bang phirong phdp sdc ky long khoi phé (LC/MS- MS),
trong do telmisartan-d3 va hydroclorothiazid-13C,d2 dwoc siur dung lam chudn néi twong iing. Cdc chit
phan tich dwoc chiét tach tir huyét twong bang phirong phdp tiia protein sir dung acetonitril ¢é két hop
dong lanh mau. Chuwrong trinh sdc ky dwoc thuc hién trén cot Luna C18(2)-HST; (50 x 3 mm, 2,5um) voi
chwong trinh gom hai thanh phdan pha déng la methanol va amoni acetat 5 mM chira acid acetic 0,1%
(80 : 20, tt/tt), toc do dong 0,3 mL/phiit. Phiwong phdp cé thoi gian phan tich ngdn, ¢é gid tri LLOQ thap,
khodng tuyén tinh rong tir | dén 1000 ng/mL cho TEL; 1 dén 400 ng/mL cho HCT, ¢6 do ding va do chinh
xdc dap vmg yéu cau. Phwong phap da dwoc ing dung dé dinh lwong nong dg 2 hoat chdt nghién ciru
trong mau huyét tirong ngu’o’l tinh nguyén cho thay phit hop dé sir dung trong cac nghién ciru danh gia
tiwong dirong sinh hoc ciia cac ché pham chira dong thoi telmisartan va hydroclorothiazid.

Tir khéa: telmisartan, hydroclorothiazid, huyét twong, LC-MS/MS.

1. DAT VAN DE

Telmisartan (TEL) 1a chat d6i khang thu thé
angiotensin 11, c6 tdc dung ngan chan Angiotensin II gay
co mach va cac tac dung khac lién quan dén ting huyét
ap. Hydroclorothiazid (HCT) lam ting bai tiét ion natri,
clorid va kéo theo nuéc, c6 tac dung ha huyét ap. Tuy
nhién tac dung ha huyét ap cia HCT thé hién cham sau
1 —2 tun, con tac dung loi tidu xay ra nhanh, co thé théy
ngay sau vai gio. HCT lam ting tic dung ciia cac thudc
ha huyét ap khac [1, 2].

Hién nay, su két hop giita thuéc dbi khang thy
thé angiotensin 1II, telmisartan va thudc loi tiéu,
hydroclorothiazid da dugc chiing minh 1a c6 hi€u qua
trong diéu tri ting huyét ap, c6 tac dung chdng ting huyét
ap cong luc 1am giam huyét ap & mic d6 16n hon so voi
chi dung mdi thanh phan don 1é [1, 2]. Sau khi ubng liéu
don ché pham telmisartan/hydroclorothiazid ham lugng
40 mg/12,5 mg, ndng d6 cuc dai trong huyét twong cia
TEL va HCT rat thap, TEL khoang 140 — 170 ng/mL
va HCT khoang 60 — 80 ng/mL nén viéc xac dinh nong
d6 TEL, HCT trong cac mau huyét twong ngudi doi hoi
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phai c6 phuong phap chiét tach phit hop va phuong phép
phén tich c6 dd nhay cao nhu LC-MS/MS [5, 6, 12, 13].
Hon nita, hién nay & Viét Nam van chua c6 cong bd cho
phuong phap dinh luong dong thoi hai duoc chit trén
trong huyét twong nguoi.

Vi vay, dé dap tmg yéu cau danh gia twong duong
sinh hoc cho cic ché pham két hop telmisartan /
hydroclorothiazid va dya vio trang thiét bi hién c6, chung
toi da tién hanh nghién ctru xay dung phuong phéap dinh
luong dong thoi TEL va HCT trong huyét twong nguoi
bang phuong phap sic ky 1ong ghép nbi dau do khéi phd
(LC-MS/MS).

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

Cac thiét bi va dung cu dugc quan 1y va hiéu chuin
theo quy dinh cua ISO/IEC 17025 va GLP gom: May
sac ky long khoi pho TSQ vantage (Thermo — MY); can
phén tich Mettler Toledo (Thuy Sy, d§ chinh xac d = 0,01
mg); ti lanh sau -35°C (Panasonic — Nhat Ban); ti lanh
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sau -70°C (PHCBI, Nhat Ban); may ly tam lanh (Sigma
4-16KS — buc); may cb bay hoi dung méi dung khi nito,
may lac xody, may loc nudc, .

Cac dung cu: Binh dinh mic, ong chiét  thuy tinh, pipet
thuy tinh, ong ly tim 2 mL... dat tiéu chuén loai A.

2.1.2. Hoa chat, chit chuin

Chét chuan gém telmisartan cua Vién Kiém nghiém
thudéc TW, SKS: €0219329.02, ham lugng 100,5% tinh
theo nguyén trang; hydroclorothiazid cua Vién Kiém
nghiém thuoc TW, SKS: C0219308.02, ham lugng 99,8%
tinh theo nguyén trang.

Céc chat chuén ndi gém: telmisartan-d3 (TEL-d3) cua
Toronto Research Chemicals, SKS: 1-TEK-100-2, ham
lugng 97% tinh theo nguyén trang; hydroclorothiazid-
13C,d2 (HCT-13C,d2) cta Toronto Research Chemicals,
SKS: 1-MJA-136-2, ham luong 98% tinh theo nguyén
trang.

Dung méi, hoa chét: Pat tiéu chuan tinh khiét dung
cho phan tich hodc sac ky HPLC va LCMS.

2.2. Pbi twong va phwong phap nghién ciru
2.2.1. Déi twgng nghién ciru

Méiu huyét tuong tring: chira chit chéng dong
Na,EDTA; khong c6 TEL va HCT. Mau huyét tuong ty
tao 1a cac mau huyét twong tring cho thém chuidn TEL
va HCT.

Mau huyét tuong ctia nguoi tinh nguyén udng vién
nén telmisartan/hydroclorothiazid (40 mg/12,5 mg) trong
nghién curu danh gid twong duong sinh hoc.

2.2.2. Phuwong phdp nghién ciru

2.2.2.1. Xdy dung phuong phap
* Lya chon chudn noi

Trong phuong phap phén tich bang sic ky 1ong khéi
pho chat ndi chuan duoc vu tién lya chon 14 cac chit dong
vi Oon dinh. Cac chat dong vi nay ¢ wu diém ndi bat 1a tinh
chat hoa ly gin nhu tuong tu chat phan tich nén glam duoc
sai sb trong ca qua trinh xir ly mau va phan tich mau trén
thiét bi phan tich. Vi vay, tién hanh lya chon TEL-d3 1a
chuan ngi cho TEL va HCT-13C,d2 1a chuan ndi cho HCT.

* Khao sat diéu kién khdi phd

Pua vao thiét bi khdi phd dung dich chuan c6 nong
d6 TEL va HCT cung mirc 1a 500 ng/mL trong hon hop
methanol — nudc (1 : 1) dé xac dinh thong s6 khdi phd cho
timg chat. Khao sat va téi wu hoa cac diéu kién khéi phd
nhu: ché d6 ion hoa (ESI +/-), xac dinh manh ion me, t6i
wu hoa cac thong sb ctia ngudn ion hoa nhu dién thé ion
hoa, nhiét do dau phun; luu lugng dong khi nito cung C'?ip
cho nguén jon dé bay hoi dung moi, dién thé cua bo phéan

hoi tu dong ion, ... dé thu duge Iuong ion me di vao bo
phéan phan tich khdi c6 cuong d tin hiéu (vach phd) cao
va 6n dinh.

Tién hanh nghién ctru qua trinh phin manh me & tir
cuc thtr 2 cua thiét bi dé xac dinh cac ion con cho tirng
chét phan tich va muc ning luong toi wu cta qua trinh
phan manh.

* Khao sat va lya chon diéu kién sic ky

Duya trén tinh chat 1y hoa ciia chat phan tich, cac tai
liéu tham khao [3, 4] va diéu kién thyc tién, tién hanh khao
sat voi cac didu kién sic ky khac nhau, bao gdm sir dung
cdt Hypersil Gold C18 (50 x 2,1 mm, 1,9 um); cot Luna
CI18(2)-HST (50 x 3 mm, 2,5 um); ¢t Acquity C18 (50 x
2,1 mm, 1,7 um) trén cac h¢ pha dong khac nhau bao gc‘”)rn
dung moi hitu co (methanol hodc acetonitril) phdi hop voi
cac dung dich dém (acid formic 0,1%, amoni acetat 5 mM,
amoni bicarbonat 7,5 mM) theo céc ty 1€ khac nhau voi
muc tiéu thu dugc pic TEL va HCT co dap tmg cao nhat,
can dbi va thoi gian phan tich ngén.

* Khao sat va lwa chon quy trinh xir Iy mau huyét trong

Xem xét tinh chat Iy hoa ctia cac chat phan tich nhan
thay: gia tri logP ctia TEL 1a 7,7 [8], cia HCT 14 -0,07 [9]
hai chit phan tich c6 tinh chét khac nhau. Ta cin tién hanh
khéo sat trén cac mau huyét tuong tring va huyét tuong
tu tao chira chuan TEL va HCT & néng dd gidi han dinh
luong dudi (LLOQ) bing nhiéu phuong phéap xir Iy mau
khac nhau nhu: ta protein bang methanol (MeOH) hodc
acetonitril (MeCN), chiét 16ng-1ong bang diethyl ether —
cloroform (8 : 2) va tua protein két hop véi dong lanh mau
huyét tuong voi muc tiéu thu duoc pic TEL va HCT ¢
hinh dang pic can d6i va dap tmg cao nhat.
2.2.2.2 Tham dinh phirong phdp

Tién hanh thdm dinh phuong phap dinh lugng dong
thoi TEL va HCT trong huyét trong ngudi theo cac hudng
dan coa US-FDA [7], EMA [8] va ICH [9] vé thdm dinh
phuong phap LC-MS/MS phan tich thudc trong dich sinh
hoc gém nhiing chi tiéu sau: d6 dac hiéu, chon loc; duong
chuén va khoang myén tinh; gidi han dinh luong dudi; do
ding — do chinh xac trong ngay, khac ngay; anh huong ctia
nén mau; do nhim chéo; anh hudng cua tan huyét va mo
méu; ty 18 thu hdi duoc chét va chuan ndi; do 6n dinh dugc
cht trong huyét twong.

3. KET QUA VA BAN LUAN
3.1. Xay dung phuong phap phan tich
3.1.1. Téi wu héa diéu kién khéi pho
Tién hanh nhu muyc 2.2.2.1, két qua thu dwoc nhu sau:

TEL va TEL-d3 cho cudng do tin hiéu manh phd cao hon
& ché d6 ion duong dudi dang [M+H]" ¢6 m/z lan luot 1a
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515,2 va 518,2 con HCT va HCT-13C,d2 c6 cuong d6 tin
hiéu cao hon & ché do ion 4m dudi dang [M-H] c6 m/z
1an luot 12 295,9 va 298,9. Tiép tuc phan manh cac ion me
da lua chon, xac dinh dugc cac ion con ¢6 tin hiéu cao, 6n
dinh str dung dé dinh luong c¢6 s6 khéi 1an luot 1a 276,1;
279,1; 205,1 va 206,1 tuong tng voi TEL; TEL-d3; HCT
va HCT-13C,d2. Két qua duoc tom tit & Bang 1.
3.1.2. Toi wu héa diéu kién sic ky

- Khdo sat pha dong: Tién hanh khao sét trén cac hé
pha dong khac nhau nhu muyc 2.2.2.1, két qua cho thiy st
dung pha dong methanol — dung dich amoni acetat 5 mM

chtra acid acetic 0,1% cho dép tng cua TEL va HCT cao
va On dinh, hinh dang pic can doi hon cac h¢ con lai.

- Khao sat lya chon cot:

Trén hé pha dong da lya chon tién hanh khao sat
cac diéu kién nhan thay: khi van hanh ddng thoi 2 ché
do (ESI+) va (ESI-) cuong d¢ tin hi¢u cia TEL va HCT
khong ¢6 sy on dinh nhu khi van hanh riéng 1é timg ché
d0. Vi vy can chia qua trinh phan tich thanh 2 phan doan,
phan doan van hanh voi ché do (ESI-) cho HCT va phén
doan van hanh véi ché do (ESI+) cho TEL. Do do, can xay
dung diéu kién dé tach duoc pic HCT va TEL.

Tién hanh khao sat trén cac cot sic ky khac nhau.
Trong do6, Cot Luna C18(2)-HST (50 x 3 mm, 2,5 um)
cho pic cua HCT va TEL tach nhau 10 rang, hinh dang pic
can dbi va dap ung cao hon cac loai cot con lai khi phan
tich trén miu cing & ndng d6 LLOQ.
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Hinh 1. SKP mdu chudn TEL, HCT & nong do LLOQ: trén cét Hypersil Gold C18 50 x 2,1 mm, 1,9 um (a), trén cot
Acquity C18 (50 x 2,1 mm, 1,7 um) (b) va trén cot Luna C18(2)-HST (50 x 3 mm, 2,5 um) (c)

3.1.4. Lya chon phwong phap xir ly méu

Khao sat cac phuong phép tia protein nhu muyc 2.2.2.1
nhén thay:

Phuong phép tia protein don thuan bang MeOH co
quy trinh xtr Iy mau nhanh tuy nhién dap tng pic cia HCT
va TEL déu thap.

Phuong phap taa protein don thuan bing MeCN ¢
quy trinh xir Iy mAu nhanh nhung nén mau blank khong
6n dinh.

=
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Phuong phép tiia protein két hop chiét Iong-long bang
diethyl ether — cloroform (8 : 2): dap ung pic cua TEL va
HCT rét thip.

Phuong phap tiia protein bang MeCN két hop véi dong
lanh mAu, sau d6 hiit 16p dung méi phia trén, boc hoi dudi
dong khi nito thu cn, hoa tan ¢én trong dung méi pha mau
cho dap tmg pic ctia ca 2 dugc chat cao hon, pic c6 hinh
dang can dbi, 6n dinh.

Hinh 2. SKP mau huyét twong tia bang MeOH (a) va SKD mau huyét twong

dwoce tiia bang MeCN két hop dong lanh mau (b)
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*Tém lgi: Tir cac két qua khao sat trén, da xdy dung duoc quy trinh x4y dung phuong phap dinh lwong dong thoi
telmisartan va hydroclorothiazid trong huyét twong ngudi bang phuong phép sic ky long ghép ndi ddu do khéi phd

(LC-MS/MS) nhu sau:

- Piéu kién khéi phd:
Bing 1. Céc théng s6 ciia detector khoi phé dimg dé dinh lwong TEL, HCT va cdc chudn ngi
Hoat chat
. HCT HCT-13C,d2 TEL TEL-d3
Thong s6
Ché d¢ ion hoa ESI(-) ESI(-) ESI(+) ESI(+)
Thé ion hoa (Volt) 3000 3000 3000 3000
Nhiét d6 nguon phun (°C) 300 300 300 300
Ap suit khi mang (psi) 30 30 30 30
Ap suit khi b6 tro (psi) 10 10 10 10
Ap suit khi quét (psi) 2,0 2,0 2 2
Nhiét d6 mao quan (°C) 300 300 300 300
Thé thau kinh hoi tu (Volt) 119 119 132 132
Ning luong ban pha (Volt) 23 23 48 48
Manh ion me (m/z) 295,9 298.9 515,2 518,2
Manh ion con (m/z) 205,1 206,1 276,1 279,1
Thoi gian ghi dir liéu 0 — 1,35 phit 1,35 — 3 phuat
- Piéu kién sic ky:

Théng sb Mo ta
Cot sic ky Luna C18(2)-HST; 50 x 3 mm; 2,5 pm
Bao vé cot Cl18;4 x 3 mm
Nhiét do cot 40°C
Pha dong Methanol — Dung dich amoni acetat 5 mM chua acid acetic 0,1% (80 : 20)
Téc do dong 0,3 mL/phut
Thé tich tiém 5uL
Nhiét do autosampler Nhiét do phong

- Quy trinh xir Iy mau:

Lay 0,3 mL mau huyét twong, thém 20 pL dung dich
chuan ndi lam viéc, thém 1 mL acetonitril, lic xody 1700
vong/phtit trong 1 phit. Ly tdm 9000 vong/phut (RCF:
9056 g) trong 5 phiat. Cho mau vao ti 4m sau -70°C. Sau
15 phut, 14y mau ra khoi ti 4m sdu va ra dong & nhiét do
phong. Hut 0,5 mL 16p dich trong phia trén sang 6ng chiét
da ghi nhan. B¢ hoi dung méi dudi dong khi nito thu cin.
Hoa tan cin trong 0,5 mL hon hop methanol — dung dich
amoni acetat S mM chira acid acetic 0,1% theo ti 1¢ 80 : 20
(tt/tt), chuyén lo tiém sic ky.

- Phuong phép tinh két qua

Xac dinh nf“)ng d6 TEL va HCT c6 trong cac mau thir
dua vao ty 1¢ dién tich pic TEL/TEL-d3 va HCT/HCT-
13C,d2 thu duoc tir sic d6 ciia mau thir va duong chuén
twong tmg phén tich trong cung diéu kién.

3.2. Tham dinh phwong phép phan tich
3.2.1. D¢ dic hiéu — chon loc ciia phuwong phadp

Phan tich cac mau huyét twong (HT) tring bao gom:
06 16 HT trang khac nhau, mau HT tring tan huyét, mau
HT tring ting lipid va cac mau HT tu tao chira chuan ndi
va TEL va HCT véi cung muc néng do 1a 1,0 ng/mL (mau
LLOQ) theo phuong phap da dugc xay dung.

Trén sic ky d6 (SKP) ctia mau HT tring (Hinh 3),
khong xuét hién céc pic tai thoi diém 0,9 phut (tring véi
thoi gian luu cua HCT, HCT-13C,d2); 1,75 phtt (trung véi
thoi gian luu cia TEL va TEL-d3) nhu trén SKP mau HT
tu tao (Hinh 4). Do vay, phuong phéap phan tich ¢6 do dac
hiéu — chon loc v6i TEL va HCT va cac chat chuin noi
theo cac quy dinh ciia phuong phap phan tich thudc trong
dich sinh hoc.
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Hinh 3. SKD mau HT tring

3.2.2. Duong chudn va khodang tuyén tinh

Phan tich cic mau HT chira chuan TEL c¢6 ndng do
khodng tir 1 ng/mL dén 1000 ng/mL, chuan HCT c6 ndng do
khodng tir 1 ng/mL dén 400 ng/mL va chuan ndi trong img
theo quy trinh da xay dung. Xac dinh su tuong quan gitia

RT: 0.00-3.00
NL-3.90E4
TIC MS ICISLLOC

RI: 174

P
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8,888,488
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NL22E2
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TICF:-cESI SRM m=2 232900
[P05.8650-208.350 MS ICISLLOQ2
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TICF:+cESISRM m=256200
E/Ba8028.3560 MS IcsSLLo02

R 175

Relative Abundance

oogéogéoﬂ

I R o o T T
0 a5 10 15 20 25 30
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Hinh 4. SKP méu HT ty tao chira chudn TEL (1,0 ng/
mL), HCT (1,0 ng/mL) va chudn ndi

nong do TEL va HCT c6 trong mau va ty 1& dién tich pic
twong tmg TEL/ TEL-d3; HCT/HCT-13C,d2 bang phuong
phap hoi quy tuyén tinh, st dung hé s6 ty trong (1/ndng do?).
Két qua xac dinh mdi trong quan tuyén tinh giita ndng do va
ty 1& dién tich pic dugc trinh bay trong Bang 3.

Bing 3. Két qua tham dinh khoang tuyén tinh ciia phwong phdp

Hoat chét Khoéng nﬁng Duong D¢ ding (%) Phuong trinh hoi quy (y =b + ax)
. do (ng/mL) chuan Min - max He so twong quan (r)

1 95,5—-104,7 y =0,0179009 + 0,0704004x; r = 0,999300
2 93,4—109,0%* y =0,0239882 + 0,0708194x; r = 0,997948

TEL 1-1000 3 93,9-109,3 y=0,0156371 + 0,075832x; r = 0,997848
4 94,1 —-108,1 y =0,0184653 + 0,0761057x; r = 0,998799
5 87,8—113,7 y=0,0172735 + 0,0763712x; r = 0,995239
1 94,6 — 103,8 y =0,00602325 + 0,0399052x; r = 0,999500
2 95,4—105,5 y =0,00615886 + 0,0410023x; r = 0,999350

HCT 1-400 3 96,6 — 105,0 y =0,000577927 + 0,042953x; r = 0,999350
4 94,5 — 104,5 y=0,0012019 + 0,0432143x; r = 0,999450
5 94,1 —106,8 y =0,00317297 + 0,0429818x; r = 0,998949

(*): Logi bé diém chudn S3 ¢6 dp ding nam ngodi khoang 85% — 115%

Két qua tham dinh cho thay trong khoang nong do 1 —
1000 ng/mL dbi véi TEL va 1 — 400 ng/mL d6i véi HCT
¢6 sy tuong quan tuyén tinh giita nong d6 TEL, HCT
voéi ty 1€ dién tich pic twong ung TEL/TEL-d3 va HCT/
HCT-13C,d2 véi hé sé twong quan xép xi bang 1. Nong
d6 TEL, HCT xac dinh tir duong chuén so voi gia tri ly
thuyét nam trong giéi han cho phép (80% — 120% dbi véi
nong do thap nhat, 85% — 115% dbi véi cac ndng do con
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lai) theo quy dinh ctia phwong phap phén tich thudc trong
dich sinh hoc.

3.2.3. Gioi han dinh luwgng dudi cia phwong phdp

Phan tich cac mau zero (mau HT tr'fmg chi chira chuén
n6i) va mau HT chira TEL va HCT véi ndng d6 tuong tmg
14 1 ng/mL (mau LLOQ) trén 3 16 mau, mdi 16 gdm 6 mAu.
Két qua tham dinh gi6i han dinh luong duéi cia phuong
phap duogc trinh bay ¢ Bang 4.
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Bing 4. Két qua xdc dinh gid tri LLOQ

Chiit phan tich TEL HCT
Lo Lo 1 L62 L6 3 Lo 1 L62 L6 3
Dién tich mu zero (n = 1) 359 1230 1431 24 7 17
Dién tich trung binh miu LLOQ (n = 6) 8598 9068 | 12846 1313 792 709
Ty 18 LLOQ/Zero 23,9 7,4 9,0 54,7 113,2 41,7
Do dung (%) (n = 6) 101,9 | 100,8 | 101,3 98,5 1030 | 1122
CV (%) (n=6) 3.4 1,5 6,9 5,0 3,1 6,0
Do dung (%) (n = 18) 101,3 104,6
CV (%) (n=18) 43 7,3

Két qua thim dinh cho thdy, tai thoi diém trang v6i thoi gian luu ciia TEL va HCT dép tng pic trung binh ctia mau
LLOQ déu gip hon 5 lan dap tng pic ciia mau zero. Do dang trung binh ciia timg 16 va cua 3 16 khac nhau déu nim
trong khoang 80% — 120% so v&i nong do thuc; d chinh xac ciia timg 16 va ctia 3 16 khac nhau déu nho hon 20%, dap
{mg yéu cau gidi han dinh lwong dudi ciia phuong phap phan tich thude trong dich sinh hoc.

3.2.4. Xdc dinh d¢ dung, dj chinh xdc ciia phwong phdp

Tién hanh tham dinh d6 dtng, d chinh xéc trén 5 mirc ndng d6 LLOQ (TEL, HCT: 1 ng/mL), LQC (TEL, HCT: 3
ng/mL), SQC (TEL, HCT: 50 ng/mL), MQC (TEL: 350 ng/mL, HCT: 140 ng/mL) va HQC (TEL: 750 ng/mL, HCT:
300 ng/mL), moi muc néng d6 chuén bi 6 mau. Thyc hién trén 3 ngay khac nhau. Xac dinh néng do TEL va HCT co
trong cac mau bang dudng chuin phén tich trong ciing diéu kién. Két qua xac dinh d6 dung, d6 chinh xac cta phuong
phap duoc trinh bay ¢ Bang 5.

Bing 5. Két qua tham dinh dé ding, d chinh xdc trong ngay, khdc ngay

Chit Dj diing (%) CV (%)
han
[;ich LLOQ | LQC | SQC | MQC | HQC |LLOQ | LQC | SQC | MQC | HQC

Ngay 1 (n=6) | 101,9 | 109,5 | 112,1 | 104,6 | 102,1 34 3,1 4,3 1,4 2,9
Ngay 2 (n=6) | 100,8 | 105,8 | 111,0 | 103,5 | 100,8 1,5 1,4 4,2 1,5 1,7

TEL Ngay3 (n=06) | 101,3 | 112,5 | 109,4 | 104,4 | 103,5 6,9 5,3 4,4 2,0 1,2
Khéc ngay 101,3 | 109,3 | 110,8 | 104,2 | 102,1 4,3 4,3 4,2 1,6 2,2

Ngay 1 (n=6) | 98,5 | 102,7 | 102,7 | 102,7 | 104,0 5,0 2,8 3,7 1,8 3,5

HCT Ngay 2 (n=6) | 103,0 | 97,8 | 101,5 | 101,3 | 101,0 | 3.1 2,6 4,2 2,5 2,0

Ngay 3 (n=06) | 112,2 | 105,0 | 102,0 | 1042 | 103,8 | 6,0 5,5 2,1 32 2,5
Khac ngay 104,6 | 101,8 | 102,1 | 102,7 | 1029 | 7,3 4.8 3.3 2,7 2.9
Két qua tham dinh cho thdy & cac khoang ndng do c6 do ding trung binh déu nam trong khoang 85 — 115% (ngoai
trir mau LLOQ nam trong khoang 80 — 120%), do chinh xac trong ngay, khac ngay véi gia tri CV < 15% (ngoai trir mau
LLOQ véi CV <20%); dép tmg céc yéu cau vé do dung, do lap lai cia phuong phap phan tich thudc trong dich sinh hoc
theo huéng dan ciia US-FDA.

3.2.5. Anh huwéng ciia nén miu

Tién hanh danh gia anh huéng ctia nén méu tai hai mirc ndng d6 LQC va HQC trong 6 16 huyét trong khac nhau. Xac
dinh h¢ s6 anh huong nén cho ting chat phan tich va chuan ndi bang cach xac dinh ty so gitta dap Gng chat phan tich/
IS trong cac nén mau khac nhau va dép tmg chat phan tich/IS trong dung méi. Xac dinh ty s6 ctia hé s6 anh hudng nén
clia chat phan tich doi véi hé s6 anh huéng nén ctia chuan noi twong tmg cho timg nén mau. Panh gia mirc d6 dao dong

IN)
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(CV%) cua céc ty s6 trén cho timg chat phan tich. Két qua danh gia anh huéng ctia nén mau duoc trinh bay trong Bang 6.

Bing 6. Két qud anh hiéng nén mau

e cdne 48 TEL HCT
tre nong do MF__ /MF CV (%) MF,../MF CV (%)

LQC (n=6) 1,256 3.7 1,344 3,5

HQC (n = 6) 1,023 43 1,051 5,0

Két qua tham dinh cho thdy, anh huong nén mau giita
céc 16 huyét twong khac nhau ndm trong gidi han cho phép
(CV% < 15%), nhu vay phuong phap phan tich dap ung
céc yéu cau phan tich thude trong dich sinh hoc.

3.2.6. Ty 1¢ thu hoi
Tién hanh danh gia ty 1& thu hdi cua TEL va HCT tai

4 mirc ndng d6 LQC, SQC, MQC va HQC bing cach so
sanh ty 1& dap tng cua chat phan tich/IS trong cic miu
¢6 qua chiét tach véi ty 1& dap tmg tuong Ung trong cac
mau khong qua chiét tach. Két qua danh gia ty 1¢ thu hoi
ctia TEL va HCT trong huyét twong dugc trinh bay trong
Béang 7.

Bing 7. Két qua ty 1é thu hoi TEL va HCT trong huyét twong

‘ TEL HCT
1 O O . 0, . 0,

Mirc nong 49 % thu hoi g V%) ) % thu hdi (*)CVM’) 5
LQC (n=6) 71.9 72 10,0 91,0 7.9 54
SQC (n=6) 69.2 3.1 2.9 84,4 3.3 47
MQC (n = 6) 713 23 24 84,7 4,0 6.2
HQC (n = 6) 69,7 14 2.5 81,1 24 6.5

(%): Két qua mau qua chiét tach; (**): Két qua mau khong qua chiét tach

Két qua thim dinh cho théy, ty 1¢ thu hdi ciia 2 duoc
chit déu nho hon 115% va sai khac giita cac mirc ndng do
déu khong qua + 15%. Gia tri CV% gitra cac dép ing cua
chit phan tich va IS trong cac mau QC khong qua chiét
tach va c6 qua chiét tach & mdi nong do déu nho hon 15%.
Nhu vay phuong phap phan tich dap Gmg céc yéu cau phan
tich thude trong dich sinh hoc.

3.2.7. Anh hwéng ciia mé mdu, tan huyét

Chuén bi 16 huyét twong tan huyét 4%, 16 huyét tuong
nhiém m& (c6 ndng do triglicerid khoang 300 mg/dL).
Chuan bj 16 miu LQC va HQC trong huyét tuong tan
huyét va trong huyét twong nhiém md trén, mdi nong do
06 mau. Xac dinh nng do va do dung cac mau huyét
twong tan huyét va nhiém md so v6i ndng do pha thuc té.
Két qua nghién ctru dugc trinh bay trong Bang 8.

Bing 8. Két qua nghién ciru dnh huéng ciia m& mdu, tan huyét

. x % d ding CV (%)
Do on dinh Mau TEL HCT TEL HCT
s LQC 86,1 97,3 3,0 4.5
Anh huéng cila m m3 : ’ : :
nh hudéng cua m& mau HQC 96,8 99,5 1,6 1,6
; , LQC 87.8 97,3 2,7 35
Anh hud (a tan huyét
nh huéng ctia tan huyé HQC 96.3 98,6 1,9 1,5

3.2.8. Dé on dinh ciia dwoc chit trong huyét twong
Tién hanh nghién ciru do 6n dinh cia TELva HCT
trong HT trén cac 16 mau LQC va HQC. Panh gia d6 6n
dinh ciia TELva HCT trong HT béng cach so sanh ndng
d6 TELva HCT ¢6 trong mau duoc bao quan & nhig diéu
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kién nhét dinh véi nong do pha thuc té. Tién hanh nghién
ctru d9 6n dinh ctia mau trong va sau qué trinh xir 1y bao
gém d6 6n dinh mau trong autosampler, do 6n dinh coa
cén sau boc hoi. Két qua nghién ctru d6 6n dinh dugc trinh
bay trong Bang 9.
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Bing 9. Két qua nghién ciru do on dinh

; 5 o/ an inh 0
Pj én dinh Miu % 49 on din CV (%)
: : TEL HCT TEL HCT
LQC 103,0 97,7 6,9 9,5
hu ky déng — ra d6
Sau 6 chu ky dong — ra dong HQC 94.8 2.1 3.0 55
D6 6n dinh thoi gian ngin LQC 102,9 102,2 2,9 3.2
(6 gio; nhiét do phong) HQC 89,9 92,1 2,3 3,1
D6 6n dinh thoi gian dai LQC 104,5 102,3 2,4 2,9
(214 ngay; -35°C) HQC 94,2 99,0 5,7 5,3
. x LQC 104,6 95,2 2,0 3,8
D¢ on dinh trong qua trinh xir Iy mau ch 98,’3 97:2 2:1 2:9
Do 6n dinh can sau boc hoi LQC 105,7 96,0 1,4 3,7
(2 gio; nhiét do phong) HQC 99.9 97,0 1,8 2,4

Két qua tham dinh cho thay % d6 6n dinh ciia TELva
HCT trong huyét twong déu ndm trong khoang 85 — 115%
va cac gid tri CV déu nho hon 15% & cac diéu kién bao
quan khac nhau, dap tmg yéu cau ctia phuong phap phan
tich thude trong dich sinh hoc.

3.3 Ung dung phwong phap da xay dung dinh lugng
néng do telmisartan va hydroclorothiazid trong
mau huyét twong nguoi tinh nguyén (NTN).

Ap dung phuong phap da xay dung dé dinh luong dong
thoi néng d6 TELva HCT trong huyét twong cua 03 NTN

sau khi ubng 01 vién nén két hop 40 mg telmisartan va
12,5 mg hydroclorothiazid trong tinh trang d6i. Ldy mau
mau tai cac thoi diém: 0 gio (trude khi udng thude) va 0,17
(10 phat), 0,33 (20 phat); 0,5 (30 phat); 0,75 (45 phut); 1;
1,25; 1,5; 2; 2,5; 3; 3,5; 4; 5; 6; 9; 12; 24; 36; 48 va 72 gio
sau khi udng thudc. D& cuong da duoc phé duyét tai hoi
ddng dao dirc Vién Kiém nghiém thubc Trung uong.

Két qua ndng d6 TELva HCT trong mau huyét tuong
ctia 03 NTN tai c4c thoi diém trude va sau khi dung thube
duogc trinh bay trong Bang 10.

Bing 10. Két qua nong do TEL va HCT trong huyét twong ciia NTN va cdc théng sé diwoc dong hoc

Thoi gian (gio) TEL HCT
NTN 01 NTN 02 NTN 03 NTN 01 NTN 02 NTN 03
0 0,000 0,000 0,000 0,000 0,000 0,000
0,17 5,859 0,000 3,625 0,000 0,000 0,000
0,33 21,083 14,456 29,314 8,019 4,738 13,543
0,5 35,329 26,642 31,294 31,987 11,044 36,601
0,75 46,362 46,120 36,587 59,953 39,047 66,088
1 53,732 59,992 46,420 75,512 55,285 94,939
1,25 58,961 81,879 48,494 74,412 69,221 94,019
1,5 55,358 95,896 48,782 70,311 77,286 81,428
2 49,798 94,443 46,910 72,044 73,712 82,659
2.5 42,895 78,297 45,361 62,291 67,109 66,007
3 46,209 82,069 46,642 61,768 67,252 61,881
3,5 44,401 75,656 39,459 63,800 60,614 55,319
4 39,362 72,672 37,241 66,289 54,437 48,802
5 22,900 56,056 24,671 44,890 44,142 34,621
6 20,766 51,113 21,119 38,749 36,459 28,014
9 12,962 47,288 19,698 20,245 18,665 17,861
12 13,061 38,232 13,380 13,345 11,77 10,324
24 11,297 22,513 7,830 5,650 5,306 4,717
36 3,792 14,779 2,944 2,079 2,136 1,598
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48 1,585 8,723 2,301 0,000 0,000 0,000

72 0,000 2,894 1,057 0,000 0,000 0,000

t. (gid) 1,25 1,50 1,50 1,00 1,50 1,00
C_ (ng/mL) 58,961 95,896 48,782 75,512 77,286 94,939
AUC, . (gio.ng/mL) 585,400 1536,787 590,038 629,989 585,950 561,568
AUC, . (gio.ng/mL) 604,769 1600,545 626,462 656,826 615,989 582,124

t,, (gi0) 8,47 15,27 23,89 8,95 9,75 8,92

Két qua phan tich trén NTN cho thiy:

Néng do dinh trong huyét tuong (C,,.) cua 03 NTN
nam trong khoang duong chuan doi voi ca 2 dugce chat.
C6 hai mau LQC, SQC nim trong khoang ndng d6 phan
tich mau NTN, Do d6, khoang dudng chuan da xay dung
1a pht hop véi ca TELva HCT. Céc thong sé duge dong

huyét twong ngudi bang UPLC/MS-MS véi thoi gian
phan tich ngin (4,5 phut), c6 gia tri gioi han dinh lugng
dudi 1a 1 ng/mL; khoang tuyén tinh 1an Iuot 1a 1 ng/mL
dén 1000 ng/mL (ddi v6i TEL); 1 ng/mL dén 400 ng/mL
(d6i v6i HCT); d6 dung va do chinh xac dap Gmg yéu cau
d6i voi phuong phéap phan tich thudc trong dich sinh hoc

hocnhu C__;t  cuaba NTN tuong tu véi cic tai ligu cua US-FDA, EMA va ICH. Nhu vy, V,('Ti khoang tuyén
da cong bd [3 — 6]. tinh rong va gidi han dinh luwong dudi thap, phuong phap

. N ¢6 thé tmg dung trong cac nghién ciru danh gia sinh kha
4. KET LUAN

dung va tuong duong sinh hoc thudc két hop telmisartan
Nghién ctru da xdy dung dugc phwong phdp dinh  va hydroclorothiazid & cac ham lwong khac nhau.

luong dong thoi telmisartan va hydroclorothiazid trong
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