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Tom tat

Bai bao trinh bay qua trinh xdy dung va tham dinh mot phan quy trinh phan tich
irbesartan (IRB) va hydroclorothiazid (HCTZ) trong huyét twong ngudi bang ki thuat
LC-MS/MS. Phuong phéap phan tich di st dung telmisartan lam chuan noi dé xac dinh
irbesartan va hydroclorothiazid. Cac chét phan tich va chat chuan noi dugc chiét bang
ki thuat chiét long- long vai tert-butyl methyl ether, cot Gemini C18 (150 mm x 2 mm;
3 um), pha dong methanol — dung dich ¢&ém amoniformat 5 mM, pH = 5 (80:20), téc do
dong 0,4 mL/min, thé tich tiém mau 2 pL. Irbesartan, telmisartan dugc phan tich & ché
d6 ion hoa dwong va hydroclorothiazid & ché d6 ion héa am. Theo huéng din cua US-
FDA va EMA Vé thim dinh phuong phap phén tich thudc trong dich sinh hoc, két qua
tham dinh mot phan quy trinh phén tich cho thay quy trinh dat dwgc tinh dic hiéu, hiéu
suat chiét trén 95 %, tinh tuyén tinh trong cac khoang nong d¢ du dinh, dat d6 dung va
d¢ chinh xac trong ngay va gilta cac ngay, gidi han dinh luvgng dudi cuia IRB va HCTZ
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Tt khoa

Chiét long- long,

Huyét twong nguoi,
Hydroclorothiazid,
Irbesartan, LC-MS/MS

lan Tuot 13 0,005 pg/mL va 0,901 ng/mL.
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1 bat van dé

Tang huyét ap 1a mot van dé rat thuong gap trong
cong dong, 1a nguyén nhan giy tr vong hang dau va
dan dén cai chét cia hang triéu ngudi mdi nam, dong
thoi 1a nguyén nhan gy suy tim va dot quy ndo; la
nguyén nhan hang thir hai gdy nhdi mau co tim cap. Ti
Ié nguoi bi ting huyét 4p ngiy cang ting va tudi bi
bénh ciing ngdy mét tré hon. Trong diéu tri bénh nhan
tang huyét ap, don tri chi Kiém soat duoc huyét ap
khong qua 60 % cac truong hop. Vi vay, dé dat muc
tiéu diéu tri 1a kiém soat huyét ap tr& vé chi sb binh
thuong, cac nha nghién ctru thuong phai phdi hop
nhiéu thudc. Theo Tap chi Duoc hoc chiu A nim
2014, c6 4 phac @6 phdi hop thube 1a wc ché men
chuyén/chen thu thé angiotensin II va lgi tiéu thiazid,
rc ché men chuyén/chen thu thé angiotensin II va
chen kénh canxi, ¢ ché men chuyén/chen thu thé
angiotensin IT va chen beta, chen beta va chen kénh

@ Dai hoc Nguyén Tat Thanh
O™

NGUYEN TAT THANH

canxi [1]. Trong d6 phdi hop cua irbesartan va
hydroclorothiazid duoc chi dinh trong diéu tri phu né
va ting huyét ap. Cac nghién ctru lam sang vé
irbesartan va hydroclorothiazid cho rang su két hop
nay co6 hiéu qua 1am sang [2-5].

Mudn kiém soat tot huyét ap trong diéu tri thi can phai
theo d&i ndng do thubc trong huyét twong co dat yéu
cau diéu tri hay khong dé c6 thé diéu chinh liéu cho
phu hop. Vi thé, phuong phap phan tich irbesartan va
hydroclorothiazid trong huyét twong nguoi dwoc thuc
hién dé gop phan vao viéc xdy dung cac quy trinh
dinh luong ndng do cua cac ché pham chua irbesartan
va hydroclorothiazid trong huyét trong ngudi dé phuc
vu cho cong tac diéu tri bénh.

2 Péi tugng va phuong phap nghién ciru

2.1 Dbi tuong nghién ciru
2.1.1 Dung mdi, hoa chét va chét chuan
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Dung mo6i, hoa chét: acetonitril va acid formic dat tiéu
chun tinh khiét dung cho LC/MS. Cac dung mdi, héa
chét khac dat tiéu chuan phan tich.

Chat chuan:

- Irbesartan - chuan Vién Kiém nghiém thudc Thanh
phd H6 Chi Minh (Tp. HCM); s6 16: QT201 050719;
ham lugng 99,40 % (nguyén trang).

- Hydroclorothiazid - chuan Vién Kiém nghiém thuéc
Tp.HCM; sb 16: QT300 030321; ham luong 99,60 %
(nguyén trang).

- Telmisartan (IS) - chuan Vién Kiém nghiém thubc
Tp.HCM; sb 16: QT217 040619; ham luong 99,70 %
(nguyén trang).

Huyét twong trang: Bénh vién Truyén mau va Huyét
hoc Tp. HCM cung cip, duoc bao quan ¢ < -25 °C.
2.1.2 Thiét bi va dung cu phan tich

- Céc thiét bi phan tich déu duoc hiéu chuan theo yéu
cau cia GLP va ISO/IEC 17025, bao gdom: hé thng
may LC-MS/MS 8040 (Shimadzu - Nhat Ban); can
phan tich (Mettler Toledo - Thuy Si); may do pH
(Mettler Toledo — Thuy S7).

- May siéu 4m, may l4c, tu déng bao quan, may li tim;
cac dung cu thuy tinh, binh dinh mirc, micropipet ¢
d6 chinh xac phu hop.

2.2 Phuong phap nghién cuu

2.2.1 No6i dung va phuong phap nghién ciru

- Khao sat cac diéu kién sic ki 1ong, diéu kién khoi
phd va phuong phap xtr li mau thich hop dé dinh
luong IRB va HCTZ trong cac mau huyét tuong.

- Tién hanh thim dinh theo cac huéng dan thim dinh
phuong phap dinh lugng thudc trong dich sinh hoc
cia US-FDA va EMA [6,7] vé cac chi tiéu: tinh dac
hiéu, giéi han dinh lugng dudi, khoang tuyén tinh, do
dung, d6 chinh xac, hiéu suat chiét, anh huong cua
lwgng mau ton du va do on dinh cua hoat chat.

Sau khi tham khao tai liéu két hop véi thir nghiém, da
lya chon duoc cac diéu kién dé phan tich IRB va
HCTZ trong cac mau huyét trong ngudi trén hé thong
sic ki 1ong hiéu niang cao véi dau do khdi phd (LC-
MS/MS) nhu sau:

Nghién ctru xay dung phuong phap phéan tich

Diéu kién sic ki

- Pha dong: methanol — dung dich dém amoniformat 5
mM, pH =5 (80:20)

- Cot sic ki: gemini C18 (150 mm x 2 mm; 3 um)

- Nhiét do cot: 40 °C

- Tbc d6 dong: 0,4 mL/min

- Thé tich tiém: 2 pL

- Nhiét do khay chtra mau: 10 °C

Diéu kién khdi phd

Pau do khéi phd ba lan tir cuc (LCMS 8040 Triple
Quadrupole - Shimadzu, Nhat Ban), véi ngudn ion hoa
ESI. Céc thong s6 cua thiét bi khdi phd téi wu dé phat
hién IRB, HCTZ va IS duoc tom tit trong Bang 1.

Bang 1 Cac thong s khdi phd t6i wu dé phan tich IRB, HCTZ va IS

T Hogtchat |\ op HCTZ IS
Thong so
Dién thé ion hoa (V) 4000 4000 4000
Nhiét d6 khi bay hoi (°C) 250 250 250
Toc do dong khi phun (L/min) 3 3 3
Toc qo dong khi bay hoi 15 15 15
(L/min)
Nhiét d6 budng ion hoa (°C) 400 400 400
Thé Q1 (V) -24 14 -24
Ning lugng va cham (V) -26 20 -50
Thé Q2 (V) -20 16 -26
MRM + - +
Manh ion me 429,15 295,90 515,00
Manh ion con 207,00 | 268,95 | 276,10

2.2.2 Chuan bj dung dich géc cua chit phan tich va
noi chuan: pha dung dich chuan géc caa IRB, HCTZ
va IS & cac ndng do lan luot 1a (0,5; 0,3 va 0,1)

mg/mL dugc hoa tan trong methanol. Pha dung dich
lam viéc ¢ cac muc nong d6 khac nhau tir dung dich
chuan géc bang methanol.
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Chudn bj dwong chudn va mau kiém ching

L4y chinh x4c 50 pL hdn hop dung dich lam viéc gém
IRB, HCTZ cho vao 950 pL huyét tuong trang, lic
déu. Pha dung dich chuan ¢ cac nong do lan luot (5;
15; 300; 600; 1 500; 1 800; 3 000; 3 600; 4 800 va
6 000) ng/mL ddi véi IRB va (0,9; 3; 15; 30; 75; 90;
150; 180; 240 va 300) ng/mL ddi voi HCTZ.

Mau kiém chtmg cho IRB va HCTZ da duogc pha ché
tai néng d6 cao (HQC) 4 800; 240, kiém soat chat
luong trung binh (MQC) 3 000; 150, kiém soat chat
lugng thap (LQC) 15; 3 va kiém soat chit luong gidi
han thap (LLOQ) 5; 0,9 ng/mL.twong Gng.

Piéu kién xit Ii mau huyét twong

Mau huyét twong duoc xir 1i bang phuong phap chiét
long - long nhu sau: 1dy chinh xac 1 mL huyét tuong
¢6 chira cac chat phan tich cho vao dng nghiém, thém
dung dich chuan noi (irbesartan nong do 40 ng/mL),
acid hoa bang 50 uL acid phosphoric 10 %. Sau do6
chiét voi dung moi tert-butyl methyl ether, chiét 2 1an
mbi lan 3 mL. Gop dich chiét va boc hoi dung méi toi
cin bang khi nito. Hoa tan cin trong 500 uL hdn hop
pha dong, loc qua mang loc millipore 0,22 pum, tiém
sac ki.

2.2.3. Phuong phéap tham dinh

Phuong phap thim dinh theo huéng dan caa US-FDA
va EMA.

Tinh dac hiéu

Sau mau huyét twong tring riéng 1¢ duoc phén tich dé
khao st cac dinh nhidu tai thoi gian luu cua mdi chat
phan tich. Pap ung cua cac dinh giy nhiéu tai thoi
gian luu cua IRB va HCTZ duogc coi 1a chdp nhan
dugc néu chung nhé hon 20 % dap @ng cia LLOQ.
Céc phan hdi cua cac dinh gay nhiéu tai thoi gian luu
cua IS dwoc chap nhan néu chung nhoé hon 5 % cua IS.
Khodng tuyén tinh va gi6i han duwéi cia dinh lirong
Khoang tuyén tinh duoc danh gia bang cach su dung
muoi diém duong chuan duge phan tich vao cac ngay
riéng biét. Pé xac nhan, cac duong cong dugc xdy
dung bang cach tinh toan ti 1¢ dién tich peak ctia mdi
hop chat véi chat chuian noi va vé biéu do nay dua
trén nong d6 thuc cua mau. Cac duong chuin duoc
md ta bang phuong trinh tuyén tinh: y = ax + b, trong
do y 1a ti sb giira cac peak cua chat phan tich va cac
peak IS tuong mg va x 1a ndng d6 (ug/mL).

Hé sb hdi quy, do doc va hé sé chan y cua cac dudng
chuan thu dugc duoc xac dinh bang cach st dung hoi
quy binh phuong nho nhét véi hé sb trong sé 1a 1/ x°.
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Nong d6 khéng xac dinh dugc tinh toan tir phwong
trinh cia duong chuén.

Gidi han trén cua dinh lugng lugng ta (ULOQ) dugc
coi 12 ndong do chuan cao nhat ma ca do léch chuan
tuong dbi va do léch phan tram so véi nong do danh
nghia déu nho hon 15 %. LLOQ dugc dinh nghia la
ndng d6 thap nhét co thé do dugc véi hé sé bién thién
gitra cac ngay (CV) trong khoang + 20 %.

Anh hwong ciia nén mau (matrix)

Sau 16 huyét twong trang cua ngudi Khac nhau duoc
xtr 1i va phan tich nhu cac mau riéng biét trong sau lan
lap lai & nong @6 QC cao va thap. Hé s6 nén chuan
hoa IS duge xac dinh riéng biét cho tirng mau bang
cach xac dinh dién tich peak trong huyét twong sau
chiét xuat vai dién tich peak trong methanol.

D¢ dung va do chinh xac

Do chinh xac va dd chum cua phuong phap phan tich
dugc xé4c dinh bang cach phan tich mau & cac ndng do
LLOQ, LQC, MQC va HQC, dwoc chuan bi nhu mé
ta ¢ trén. Sau 1an 13p lai cuia mdi cip d6 cua cac mau
dugc dinh lwong trong mot 1an chay dé co d6 chinh
x4c va do chinh xac trong ngdy. Sau 1an lip lai cua
mdi cap do cia mau duoc thir nghiém trong vong ba
ngay khac nhau (t6ng cong 18 lan lap lai cho mdi cip
d6 nong do).

Hiéu suat chiét

Kha ning thu hoi (hiéu suat chiét) cua cac chat phan
tich duoc xac dinh bang cach phan tich cac mau QC
tang dot bién ¢ cac ndng do cao, trung binh va thap.
Sau 1an 13p lai cia méi mau QC di dwoc chuan bi nhu
trén va duoc tiém vao hé thng LC-MS/MS. Hiéu suat
thu hdi dugc xac dinh bang cach so sanh dién tich
peak thu duoc tir cac mau huyét tuong dwoc chiét xuat
v6i dién tich peak thu dugc tir cac mau dugc trong
methanol ¢ ciing muc nong do.

Anh hwong cua lwong mau ton duw

Su nhiém chéo danh gia bang cach tiém huyét tuong
traing ngay sau khi tiém gii han dinh lugng trén
(ULOQ). P nhidm chéo duoc chap nhan néu né thap
hon 20 % LLOQ ctia mdi chét phan tich va it hon 5 %
dién tich IS.

D¢ on dinh

Do 6n dinh ngan han va sau diéu ché, cling nhu do on
dinh sau ba chu ki déng lanh - ra dong, duoc xac dinh
cho tit ca cac chat phan tich trong huyét tuong bang
cach str dung cac mau QC thap va cao bang cach tinh
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toan d6 chéch giira ndng do quan sat dugc va nong do
1i thuyét.

Tinh 6n dinh ngan han duoc khao sat bang cach phan
tich sau 1an Iap lai mau & mdi ndng do (-70 °C) duoc giir
& nhiét d6 phong trong 6 gior trudc khi chuan bi mau. Do
6n dinh dong lanh dugc xac dinh trong ba chu ki. Trong
mdi chu ki, cac mau huyét twong ting dot bién duoc
dong lanh ¢ -70 °C trong 24 gio va rd dong & nhiét do
phong. D6 on dinh sau diéu ché duoc kiém tra bang cach
gitr sau 1an 1ap lai cia méi nong do thap va cao trong bo
ldy mau ty dong dugc duy tri & 10 °C trong 48 gio. Cac
mau da dugc phan tich, va két qua duoc so sanh voi két
qua dat duoc tir cac mau tuoi. DO 6n dinh co thé chap
nhan dugc néu do léch (%) nam trong khoang + 15.

B-SE1.led

119 Ibesaran(+)@1 (2)

47

b4 Hydrochlorothiazid(-)@3
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min

Hinh 1 Sic ki @ mau huyét tuong tring

3.2. Puong chudn va khoang tuyén tinh

Pha cac mau huyét tuong c6 chira chuin IRB ¢ nong
do (5-6 006) ng/mL, HCTZ c6 ndng d6 khoang tir
(0,9-300) ng/mL. Xir 1i miu va phan tich theo quy
trinh da x4y dyung. Panh gia sy trong quan giira nong

Bang 2 Twong quan giita nong do va ti s6 dién tich dinh

3 Két qua va thao luan

Két qua thAm dinh quy trinh phan tich

3.1 B dac hiéu cua phuong phap

Tién hanh phén tich 6 mau huyét tuong trang, 6 mau
huyét tuong tu tao chira cic hoat chit & nong do
LLOQ da xur 1i. Két qua cho thay trén sic ki ¢6 mau
huyét tuong trang, tai cac thoi diém 3,704 phut; 1,612
phtt va 4,287 phut (twong ung vaéi thoi gian luu cua
IRB, HCTZ va IS) va khong c6 xuét hién nhiéu. Nhu
vay phuong phap dic hiéu va chon loc dbi voi IRB va
HCTZ. Hinh 1 va Hinh 2 minh hoa sic ki ¢6 mau
trang va mau huyét tuong ty tao ¢ nong d6 LLOQ.

SE-LL-1.lcd
2,21 Irbesart (%@1 (1)
fhesaltn 1
204738 l Telmisgrtan(+)@2 (1) N
sarn 4%
723 Hydrochlorothiazid(-)@3
4612
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R T T T T T
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min
Hinh 2 Sic ki db tu tao chira chat phan tich
& ndng d6 LLOQ

d6 chat phan tich (x) trong huyét twong vdi ti s6 dién
tich dinh do duoc (y) trong khoang nong do khao sat
bing phwong phap hdi quy tuyén tinh véi trong sb
1/X?. Két qua xac dinh mdi twong quan tuyén tinh
duoc trinh bay trong Bang 2.

Mau
C1 | C2 C-7 C9 | C-10
c3|ca | cs5 | cCe C-8
i (LLOQ)|(LQC) (MQC) (HQC) |(ULOQ)
No(rllggiﬁguc 0,005 | 0,015 | 0,300 | 0,601 | 1,501 | 1,802 | 3,003 | 3,603 | 4,805 | 6,006
\rp [P0 _ding (%) 100,41 | 98,66 | 96,57 [104,39[101,84/100,56| 103,72 | 102,48 | 98,38 | 92,99
Phuong trinh y = 1,3453x + 0,0005
hoi quy theo 2
trong sb (1/X?) R"=0,9987
NO(‘:]gg /drgf;“’c 0,900 | 3,001 |15,007(30,014/75,035(90,043|150,071|180,085(240,113| 300,142
HCTZr 56 ding (%) | 101,15 | 95,99 |102,91/102,39] 95,01 |103,32| 97,43 | 106,36 | 99,98 | 98,37
Phuong trinh ¥ = 0,0001x
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hoi quy theo

trong s (1/X°) R’ =0,0085
3.3 Gidi han dinh lugng dudi cuia phuong phap 4 24,860 17,750
Tién hanh xir li mau huyét tuong chia IRB va IS & 5 15,150 14,230
nong do Iép luot khqéng 5 ng/mL va 0,9 ng/mL (mau 6 8740 16,680
LLOQ), tién h?lnh saf: ki )iac d;r}h Cﬂlle_:n tich c‘hnh cua Trung binh 16,998 21,225
IRB, HCTZ va IS, tinh nong d6 cia IRB va HCTZ

3.4 g dung, d6 chinh xac cua phuong phap

Tién hanh sic ki cac mau huyét twong chira chat phan
tich & 4 mac nong d¢6 LLOQ, LQC, MQC va HQC,
mdi nong d6 6 miu. Két qua tham dinh cho thay

dwa vao duong chuan dugc tién hanh song song trong
cung diéu kién co S/N 16n hon 5.
Bing 3 Két qua xac dinh gigi han dinh lugng dudi

,L 0 SN phuong phéap dat do dung trong ngay (n = 6) va khac
huyet twong IRB HCTZ ngdy (n = 18) vai ti 1& thu hdi ndm trong khoang 85 %
1 19,170 22,580 - 115 % (trir LLOQ ¢6 do dung tir 80 % dén 120 %)
14,690 34,300 va dat do chinh xac véi gia tri CV < 15 %. Két qua
3 19,380 21,810 dugc tom tat trong Bang 4.
Bang 4 Két qua xac dinh d6 dung, d chinh xac trong ngay va khac ngay
Nong d§ thuc té Nong do li thuyét Do diing (%)
Mau IRB HCTZ IRB HCTZ
(ng/ml) | (ng/mL) | (ug/mL) | (ngimu) | 'RB | HCTZ
LLOQ B 0,005 0,910 0,005 0,901 104,71 | 101,03
CV (%) 3,06 16,78
LOC B 0,016 2,936 0,015 3,003 103,89 97,78
Ngay 1 CV (%) 2,68 6,92
(n=6) MQC B 2,962 167,939 3,003 150,146 98,63 | 111,85
CV (%) 0,79 2,64
HQC B 4,440 267,367 4,805 240,233 92,41 111,30
CV (%) 4,54 3,25
LLOO B 0,004 0,925 0,005 0,901 95,423 | 102,78
CV (%) 4,350 7,52
LoC B 0,015 2,957 0,015 3,003 101,13 | 96,01
Ngay 2 CV (%) 2,80 8,85
(n=6) MQC B 2,619 160,191 3,003 150,146 87,23 | 106,69
CV (%) 2,46 3,15
HQC B 4,326 229,037 4,805 240,233 90,03 95,34
CV (%) 3,14 10,19
LLOQ B 0,004 0,964 0,005 0,901 93,553 | 107,07
CV (%) 7,189 7,87
LQC B 0,014 2,959 0,015 3,003 94,71 103,51
Ngay 3 CV (%) 5,72 3,68
(n=16) MQC B 3,011 161,052 3,003 150,146 100,26 | 107,27
CV (%) 3,02 2,41
HQC B 4,270 257,690 4,805 240,233 88,87 107,27
CV (%) 4,30 5,97
Gilra cac TB cop 97,90 | 103,62
ngay LLOQ CV cep (%) 6,97 11,00
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(n=18) LOC TB cgp 99,91 99,10
CV oop (%) 538 | 7.12

TB 6P 95,37 108,60
MRC Meve,, @) 662 | 338

B Gop 90,44 104,63
HRC eV e @) 415 | 915

3.5 Hiéu suét chiét

Xac dinh hiéu suat chiét IRB, HCTZ va IS bang cach
so sanh dién tich peak IRB, HCTZ va IS trong cac
mau c6 qua chiét tich va khong qua chiét tach (mau

Bang 5 Hiéu suét chiét cua IRB, HCTZ va IS (n = 6)

pha trong pha dong). Két qua xac dinh hiéu suat chiét
cia IRB, HCTZ va IS ¢ 3 miic nong d6 LQC, MQC,
HQC duoc trinh bay trong Bang 5.

IRB HCTZ Telmisartan (1S)
LQC | MQC | HQC LQC MQC | HQC LQC | MQC | HQC
Hiéu suat chiét (%) | 90,80 | 98,20 | 103,53 93,51 94,89 | 100,60 | 97,76 | 88,49 | 103,12
CV (%) 546 | 2,05 2,09 8,46 5,49 2,41 3,60 1,49 3,11
Hiéu suat chiét TB ¢
3 mirc néng do (%) 97,51 96,33 96,45
CV (%) 6,56 3,90 7,67

3.6 Anh huong cua nén mau (Matrix effect)

Tién hanh phan tich 6 16 huyét tuong tring da xt li roi
thém chat phén tich & 2 ndng d6 LQC va HQC cing
Vi chuan noi. Song song d6 tién hanh phén tich mau
LQC va HQC c6 chuan ndi trong pha dong. Anh
huéng nén mau ddi véi cac chit phén tich duge trinh

bé.y 4] Béng 6. Ti 56 MF|RB/|5 va ti 36 MFHCTZ/IS d muc
nong d6 LQC va HQC c¢6 gia tri CV lan luot 12 (2,61-
5,38) % va (1,74-6,22) %. Phuong phap phan tich c6
bi anh hudéng bai nén mau nhung van nam trong muc
cho phép va dap tng yéu ciu cua mot phuong phap
phan tich thudc trong dich sinh hoc.

Bang 6 Két qua danh gia sy anh huong cua nén mau khi phén tich IRB va HCTZ

Msu MF IRB MF HCTZ MF IS MF IRB/MF IS MF HCTZ/MF IS
89,52 99,82 | 106,22 0,84 0,94
116,11 109,16 | 114,90 1,01 0,95
Loc 106,15 10372 | 115,15 0,92 0,90
108,23 11589 | 118,61 0,91 0,98
109,17 112,11 | 118,24 0,92 0,95
117,48 117,54 | 124,69 0,94 0,94
B 107,78 109,71 | 116,30 0,93 0,94
CV (%) 5,83 2,61
108,34 109,34 | 122,20 0,89 0,89
105,36 11054 | 119,25 0,88 0,93
HOC 106,78 10741 | 122,22 0,87 0,88
101,74 107,56 | 119,48 0,85 0,90
98,40 92,60 | 114,22 0,86 0,81
98,56 10859 | 110,76 0,89 0,98
TB 103,20 106,01 | 118,02 0,87 0,90
CV (%) 1,74 6,22
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3.7 Anh huéng caa lwong mau tdn du (carryover)

Tién hanh tht nghiém luong mau ton du dé kiém tra
su c¢6 mat cua chat phan tich tir lan tiém trude do. Cac
mau duoc tiém theo thir ty sau: mau co néng do cao

Bang 7 Anh hudng cua lwong mau tén du (carryover)
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nhat (ULOQ) va mau tring, tiém 1ap lai 6 lan, tiém 6
14n mau c6 ndng d6 LLOQ dé danh gia. Két qua duoc
trinh bay trong Bang 7, cho thay khong c6 anh huéng
cua lwong mau ton du ddi véi ca IRB, HCTZ va IS.

Chat phan tich Miic nong dd Dién tich peak Lwong mau ton dw
trung binh (%)
LLOQ 11919
IRB ULOQ 16 498 344 0,00
Mau trang 0
LLOQ 525
HCTZ ULOQ 165 318 0,00
Mau trang 0
LLOQ 1 869 508
1S ULOQ 1994 923 0,00
Mau trang 0

3.8 Do 6n dinh cua hoat chat trong huyét twong

Tién hanh xtr i mu huyét twong chira chat phan tich
& 2 mic néng d6 LQC va HQC & cac diéu kién bao
quan sau: sau 6 gio ¢ nhiét do phong; sau khi xir li
dung dich ¢6 mau 24 gio ¢ (2-8) °C; sau 3 chu ki déng
- rd dong & -70 °C va sau khi xur li dwoc dit trong 48

Bang 8 Do 6n dinh cua IRB, HCTZ va IS

gio trong budng tiém mau. Két qua duoc tom tat trong
Bang 8, cho thidy ham lugng IRB, HCTZ va IS nam
trong khoang (85-115) % so véi nong d6 ban dau véi
gid tri CV < 15 %. Nhu véy, cac hoat chat trong huyét
tuong on dinh ¢ cac diéu Kién da khao sat.

Nhiét d§ phong Trong budng tiém miu Sau 3 chu ki déng
bidu kién bao quan (25°C) - 6 gior (10 °C) - 48 givr - rd dong
LQC HQC LQC HQC LQC HQC
IRB Do phuc hoi TB 98,32 87,32 97,28 90,18 110,37 97,93
CV (%) 4,67 1,45 5,14 5,24 2,63 1,22
HCTZ Do phuc hoi TB 99,59 | 109,10 99,45 100,41 104,27 109,53
CV (%) 7,38 1,78 7,71 3,79 8,35 3,05

4 Két luan va dé xuat

Uu diém ctia phuong phép sir dung dinh tinh va dinh
lugng cac chat bang LC-MS/MS thong qua cac ion s&
chinh xac va dac hiéu. Nghién ciru da xay dung duoc
quy trinh xir li mau thich hop nén c6 hiéu suét chiét
trung binh cua IRB, HCTZ va chuan ndi telmisartan &
3 mirc ndng do trong khoang (96,33-97,51) % voi gia
tri CV khong qua 8 %. So sanh Vi mot s6 cong trinh
da cong bd trudc d6 [3,4] quy trinh xir li mau nay co
hiéu suét chiét cao va 6n dinh.

Trong nghién ctu nay, LLOQ cua IRB va HCTZ lan
luot 1a (5 va 0,901) ng/mL. G mic ndng do nay, két
qua do dung va do chinh xéac lan luot 1a (104,71 va
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3,06) % dbi voi IRB, va (101,03 va 16,780) % d6i véi
HCTZ. Ti & S/N & mic LLOQ lan luot 1a 16,998 va
21,225 d6i voi IRB va HCTZ. LLOQ cua IRB va
HCTZ trong nghién ciru nay thap hon so véi quy trinh
str dung cung ki thuat phan tich LC-MS/MS da dugc
cong bd trusc d6. Nghién ciru cua Tutunji va cong su
nam 2010 c6 LLOQ cua IRB va HCTZ lan luot 1a 60
ng/mL va 1 ng/mL [3]. Nhu vay, do nhay cta phuong
phap véi ki thuat xu 1i mau bang phuong phap chiét
long - long cho phép xéac lap gia tri LLOQ & muc thap
hon Vé6i cac mic dd cong bd trudc day. Pay la mot
trong nhiing wu diém cua phuong phap phan tich.

Phuong phap phan tich IRB va HCTZ trong huyét
tuong ngudi bang ki thuat LC-MS/MS di dugc xay
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dung va thdm dinh dap tng cac yéu ciu theo huéng
dan cia US-FDA va EMA vé thim dinh phuong phap
phan tich thudc trong dich sinh hoc.

Ap dung phuong phap phan tich nay trong viéc xéac
dinh ndng do irbesartan va hydroclorothiazid trong
dich sinh hoc dé theo dai hiéu qua diéu tri cua bénh
nhan.

Kién nghi co thé thuc hién thém d6 6n dinh dai han
cac chat trong huyét trong dé c6 thé danh gia sinh kha
dung cua cac thudc chira hoat chat trong dich sinh hoc
Loi cdm on

Nghién ctru dugc tai trg boi Quy Phat trién Khoa hoc
va Cong nghé - Pai hoc Nguyén Tét Thanh, ma dé tai
2021.01.82/Hb-KHCN.
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Development of an analytical method for Irbesartan and Hydrochlorothiazide in human plasma
Le Thi Dao

Faculty of Medical Laboratory Technology, Nguyen Tat Thanh University
Itdao@ntt.edu.vn

Abstract This paper presents the process of developing and partially validating the analytical procedure for
irbesartan (IRB) and hydrochlorothiazide (HCTZ) in human plasma via the LC-MS/MS technique. The analytical
method used telmisartan as an internal standard for the determination of irbesartan and hydrochlorothiazide. The
analytes and internal standards were extracted using liquid-liquid extraction technique with tert-butyl methyl
ether, Gemini C18 column (150 mm % 2 mm; 3 pm), Methanol mobile phase — ammoniumformat buffer at 5 mM,
pH = 5 (80:20), flow rate 0.4 mL/min, and sample injection volume 2 pL. Irbesartan and telmisartan were
analyzed in the positive ionization mode and hydrochlorothiazide in the negative ionization mode. According to
the US-FDA and EMA guidelines for the validation of drug analytical methods in biological fluids, the results of
partial validation of the analytical procedure showed that the procedure achieved specificity, extraction efficiency
of more than 95 %, and linearity over the intended concentration ranges, and achieving intraday and intraday
accuracy and precision, with the lower limits of quantification for IRB and HCTZ being 0.005 pg/mL and 0.901
ng/mL, respectively.

Keywords Liquid-liquid extraction, Human plasma, Hydrochlorothiazide, Irbesartan, LC-MS/MS
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