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XAY DUNG PHUO'NG PHAP DINH LUONG METOPROLOL
TRONG HUYET TWUONG BANG SAC KY LONG HIEU NANG CAO

Nguyén Viét Khén, Nguyén Thj Hodi
Trwong Pai hoc Y Duorc, Pai hoc Hué

Tém tat

Dat van dé: Metoprolol dung trong diéu trj tang huyét dp, dang cé nhu cau s dung cao. Thubc diéu tri
bénh ly tim mach yéu cau cach dung, liéu dung phai chat ch&, chinh xdc, ddm bao an toan, hiéu qua cho bénh
nhan. Vi vdy, phuong phap dinh lwong metoprolol trong huyét twong don gian, chinh xac, thuan lgi 1a nhu
cau rat can thiét. Muc tiéu: (1) Xay dung phuwong phéap dinh lvgng metoprolol trong huyét twong bang sic
ky Idng hiéu ndng cao (HPLC) va (2) Tham dinh phuwong phap phan tich da xay dwng. Ddi twong va phwong
phap nghién ctru: Mau huyét twong. K&t qua: Diéu kién sac ky: cot Eclipse XDB-C18, detector huynh quang,
pha dong: acetonitril : dém NaH,PO, (25 mmol/L; pH 3,0) v&i chuong trinh gradient dung méi. Phuong phép
phan tich dat céc tiéu chi theo hwéng dan cla FDA vé tham dinh phuong phap phan tich sinh hoc. K&t luan:
Phuong phdp HPLC d3 xay dwng cé thé ap dung dé dinh lvgng metoprolol trong dich sinh hoc dé nghién ctru
duwoc dong hoc va twong duwong sinh hoc trong linh vuc kiém soét chat luvgng thuéc.

Tir khéa: Metoprolol, huyét twong, HPLC.

Abstract

METHOD DEVELOPMENT AND VALIDATION FOR THE
DETERMINATION OF METOPROLOL IN HUMAN PLASMA BY HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY

Nguyen Viet Khan, Nguyen Thj Hoai
Hue University of Medicine and Pharmacy, Hue University

Background: Metoprolol has been widely used in the treatment of hypertension. The usage of drugs
for cardiovascular diseases is highly required safety and effectiveness for patients. Therefore, a convenient
method for the determination of metoprolol in plasma is necessary. Objectives: (1) To develope an HPLC
method for quantification of metoprolol in human plasma and (2) To validate of the method. Materials and
methods: human plasma. Results: Chromatographic conditionsinclude: Eclipse XDB-C18 column, fluorescence
detector, mobile phase: acetonitril : NaH,PO, buffer (25 mmol/L, pH 3.0) with a solvent gradient program. The
analytical method met current FDA guidelines for bioanalytical method validation. Conclusions: The method
can be applied to determine metoprolol in biological fluids for pharmacokinetic and biocompatibility study.

Keywords: Metoprolol, plasma, HPLC.

1. DAT VAN DE

Theo két qua diéu tra qudc gia nam 2015, ty
|& tang huyét dp & nudc ta 1a 22,2%, & nhém 30-69
tudi 13 30,6%. Chinh vi vay, nhu cau vé thudc diéu tri
bénh ly tim mach d3 va dang rat cap thiét dé phucvu
cho mét s6 lwgng I&n bénh nhan. Metoprolol, thuéc
d&i khang chon loc thu thé beta 1 — adrenergic, la
mot trong nhirng thudc duogc sir dung khd rong rai
vGi chi dinh phu hop cho nhiéu tinh trang bénh ly

- Dja chi lién hé: Nguyén Viét Khdn, email: nvietkhan@gmail.com

tim mach, dac biét 1a tdng huyét ap, diéu tri dai han
dau that nguec, loan nhip tim, suy tim dé trung binh
hodc d6 nhe. Viéc s&r dung cac thubc chen beta néi
chung va metoprolol ndi riéng trong diéu trj bénh ly
tim mach yéu cau su chinh xac va chat ché trong liéu
st dung nham ddm bao hiéu qua vé mét tac dung
duoc ly, d6ng thoi ngdn nglra nhirng bién chirng cé
thé xay ra khi khdng tuan tha ch& dé liéu [1], [2], [3],
[4].
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Ngoai ra, metoprolol 1a dwoc chat nam trong
“Danh muc cac duoc chat yéu cau bdo cdo s6 liéu
nghién ctru twvong dwong sinh hoc khi ddng ky thuéc”
kem thong tu 08/2010/TT-BYT ngay 26/4/2010 [5].
Nhu ciu theo ddi néng dd cla metoprolol trong
huyét twong ngudi 1a hoan toan thyc té va cé gia tri
trén thyc tién 1am sang.

Trén thé gidi, dwoc chat nay trong huyét twong
dwoc nghién ctu dinh lwong bing phuong phap
HPLC véi céc loai detector UV, huynh quang, ... [6],
[7], [8]. O Viét Nam, theo Ta Manh HUng va cong su,
trudc khi metoprolol trong huyét twong duoc dinh
lvong bang phuong phap HPLC, mau can lac chiét
Idng — 16ng dé tach metoprolol khdi nén mau huyét
tuong [9]. Trong bai bdo nay, chiing t6i gidi thiéu két
qua nghién ciru phwong phap dinh lvgng metoprolol
trong huyét twong bang HPLC véi phuong phap xtr ly
mau don gidn, detector huynh quang va chuan noi
atenolol.

2. NGUYEN LIEU, THIET Bl VA PHUONG PHAP
NGHIEN cUU

2.1. Héa chéat - dung méi

- Chat chudn: metoprolol tartrat (ham luwong
100,37% - Vién Kiém nghiém thuéc Trung wong).

- Chat néi chuan: atenolol (ham lwong 100,17 %
- Vién Kiém nghiém thudc Trung wong).

- Huyét tuong trang (SKS : 457041249. HD : 27 —
05 — 2016) cla Vién Huyét hoc - Truyén mau Trung
uong.

- Cac héa chat khac: acid tricloroacetic (TCA),
triethylamin, n-butanol, cloroform, dicloromethan,
NaOH, methanol (MeOH), acetonitril, NaH,PO4 va
H,PO, (dat db tinh khiét HPLC).

2.2. Thiét bj

Hé théng HPLC — detector PDA Shimadzu 20AD,
Nhat; may l3c xody Vortex mixer 250VM HSi, Han
Quéc; can phan tich Mettler Toledo, Thuy St (d=0,1
mg); may do pH sens ION™ PH3 HACH, Tay Ban Nha;
may ly tdam Z326K Hermle Labortechnik GmbH, Dic;
may khudy tir RET-Basic; cdc dung cu thiy tinh chinh
xac: binh dinh mc, pipet (loai A) ...

2.3. Phuong phap nghién ctru

Chudn bj cdc dung dich:

- Pha dung dich chuén g&c cé ndng dd 10 pg/ml,
dung mo6i MeOH.

- Pha dung dich chu4n noi gbc cé ndng d6 10 ug/
ml, dung moi MeOH.

Chudn bi mau dé xdy dwng phuong phdp

T dung dich chuan gdc, pha lo3ng, cho vao
huyét twong trang dé dwoc cac nong d6 metoprolol
trong huyét twong 13 12,5; 25; 50; 100; 200 ng/ml dé

tao cdc mau xay dung duwong chudn. Tuong tu, cac
mau kiém soat (QC) & cac ndng dd metoprolol trong
huyét twong 13 12,5 ng/ml (LQC); 50,0 ng/ml (MQC)
va 200 ng/ml (HQC).

Xt ly méu

Cho 30 pl dung dich atenolol 10 pg/ml vao
eppendorf (2,0 ml) chta 700 pl huyét twong cé
metoprolol, sau dé thuc hién vortex 15 gidy, tiép tuc
thém 420 ul MeOH, thyc hién vortex 30 giay, thém
280 ul TCA/MeOH 5%, thuc hién vortex 90 giay,
ly tdm hoén hop trong 8 phut & 15°C ( 8500 vong/
phut), hat 18y 500 pl phan dich trong phia trén, loc
qua mang loc 0,45 um, dich loc dwoc cho vao vial dé
phan tich [6], [7].

Xdy dung phuong phdp dinh lwgng metoprolol
trén HPLC

Khao sat cac diéu kién cot sac ky pha dao (C8 va
C18), cac hé dung méi dung cho pha dong acetonitril
(ACN) : dém phosphate 25 mmol/L v&i cac ché do
gradient khac nhau, tai cac pH dém khac nhau va
thay déi téc dd dong véi detector huynh quang tai
budc sdng kich thich 276 nm, buwdc séng phat xa 296
nm, nhiét d6 cdt 25°C, thé tich tiém mau: 30 pl [7],
[8].

Phwong phdp thdm dinh:

Phuong phdp duwoc thdm dinh theo hudéng
din tham dinh phuong phap phan tich sinh hoc
(Bioanalytical Method Validation) cia FDA ndm
2013 vé cac tiéu chi d6 phu hop cla hé théng, tinh
déc hiéu, tinh tuyén tinh, dé chinh xac, dé dung, gidi
han phat hién, gidi han dinh lwong va dé 6n dinh
[10].

XU ly cac s6 liéu thng ké duoc tinh todn dya vao
phan mém Microsoft Excel 2010.

3. KET QUA

3.1. Khao sat va Iwa chon diéu kién sac ky

- Qua khdo sat cac hé cot C18 va C8, cot Agilent
Eclipse XDB-C8 (150x4,6 mm, 5 um) cho sy phan
gidi gilta cdc pic hoat chat t&t nhat trong cling diéu
kién.

- Sau cac thuc nghiém bang nhigéu hé dung moi
pha déng vai cdc ché do gradient khac nhau, tai cac
pH dém va téc d6 dong khac nhau, hé pha dong t6i
wu nhat gom acetonitril: dém NaH,PO, (25 mmol/L;
pH 3,0) véi chuong trinh gradient dung méi: 0,01-3,50
phit: 90% dém NaH,PO,; 3,51-3,99 phit: chuyén tiép
nong do dém NaH,PO, tir 90% xudng 75%; 4,00-13,00
phit: 75% dém NaH,PO,; 13,01-13,99 phit: chuyén
tiép nong do dém NaH,PO, tir 75% lén 90%; 14,00
pht: 90% dém NaH,PO,; téc d dong: 0,8 ml/phit; thé
tich tiém mau: 30 pl.
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Hinh 1. Sic ky d6 mau chuan va chuan ndi véi chuong trinh gradient dung mai t6i wu
Sau khi xay dung duoc phuong phap dinh lwong metoprolol trong huyét tuwong bang HPLC, tién hanh dénh gia
mdt s chi tiéu tham dinh cla phwong phép.
3.2. D6 phu hop clia hé thong sac ky
Chuan bi mau metoprolol trong huyét tuong cé ndng d6 12,5 ng/ml, xt Iy mau, tién hanh sic ky 13p lai
6 [an. K&t qua duoc trinh bay tai bang 1.
Bang 1. Khao sat tinh thich hop hé théng sac ky (n=6)

Atenolol Metoprolol
t, (phit) | S (mAu.s) R, N t, (phat) | S (mAu.s) R, N
B 3,47 686739 2,34 5224 11,82 88930 3,59 57749
RSD (%) 0,50 1,13 0,17 0,7 0,15 1,83 0,22 0,3

Theo bang 1, d6 léch chuan tuong déi RSD cla thoi gian luu t, va dién tich S nam trong khoang cho phép
(< 2,0%). Didu nay chirng td hé thong sac ky phu hop cho viéc dinh lugng metoprolol s& dung atenolol lam
chu&n ndi trong huyét twong.

3.3. Tinh chon loc

Tién hanh sac ky cac mau huyét twong trang, dung dich chuan trong MeOH, ndi chuan trong MeOH,
huyét twong trang thém chuan + noi chuan. Sac ky d6 dugc trinh bay & hinh 2.
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Hinh 2. S3c ky d6 t6ng hop clia cdc mau huyét tuwong trang (a), mau atenolol chuan trong MeOH (b),
mau metoprolol chudn trong MeOH (c), mau huyét twong thém chudn + ndi chuan (d).

Trén sdc ky d6 cho thay khong cé pic clia metoprolol va atenolol trong m3u huyét twong trang; mau huyét
twong thém chuén + ndi chuan cé pic ctia metoprolol ddc trung & 11,867 phut va pic cla atenolol & 3,513
phut; cé thoi gian lwu twong déng so véi thoi gian lwu cla chat chuan trong mau chuan dung méi MeOH. Pic
ctia metoprolol kha can déi, sic nét va tach riéng biét véi céc pic 1an can; pic cla atenolol can d6i, tach tot véi
cac pic lan can. Tir k&t qua trén cho thay phuong phép cé tinh ddc hiéu kha tét.

3.4. Khoang néng dé tuyén tinh

Tién hanh xac 1ap méi twong quan giita ty s6 dién tich pic chuan/chuin ndi (metoprolol/atenolol) va néng
d6 chudn (metoprolol). Tir cac dung dich chuan, chuin bi mot ddy cdc mau huyét tuong cé chira ndng do cta
metoprolol ting dan: 12,5 ng/ml, 25 ng/ml, 50 ng/ml, 100 ng/ml, 200 ng/ml. Tién hanh x& ly theo quy trinh
xtr ly mau va phan tich sac ky. K&t qua dwoc trinh bay & bang 2 va hinh 3.
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Bang 2. Su phu thudc gitra ty s6 dién tich pic va néng d6 metoprolol

Cmetoprolol (ng/ml) 12l5 2510 50,0 100,0 200,0
metoprolol/ Satenolol (Xloa) 31'4 75'3 16018 35218 725;7
— 800 -
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Hinh 3. D6 thj biéu dién sy phu thudc gitta ty s6 dién tich pic
va néng dd metoprolol trong huyét twong

Tl két qua trén cho thay su phu thudc tuyén tinh gilra ty s6 dién tich pic va ndng dd metoprolol trong
huyét twong. Puong chuan hoi quy cé dang dudng thing va hé sd tuwong quan la 0,9998 (> 0,98); chitng to
c6 su tuwong quan tuyén tinh chat gitra ty s6 dién tich pic va ndng d6 metoprolol trong khodng néng d6 khao
sat.

3.5. Xac dinh dd ding, dd 1ap lai cba phwong phap

Tién hanh sac ky cac mau, 1&p lai trén 3 16 mau LQC, MQC va HQC cé ndng d6 twong ng 1a 12,5 ng/ml;
50,0 ng/ml va 200,0 ng/ml, mdi ndng d6 lam 3 mau. X ly theo quy trinh xr ly mau. Ghi sic ky d6 va ty s6 dién
tich pic clia cdc mau. Tinh ham lwong metoprolol cé trong maiu phan tich bang phuong phap dudng chuan.
Do 13p lai ciia phuong phdp dwa vao gid tri RSD. K&t qua dugc trinh bay & bang 3.

Bang 3. K&t qua danh gid dé dung, do6 |ap lai cla phwong phap

Miu LQC Miu MQC Mau LQC
Dé dung, D6 ldp lai (12,5 ng/ml) (50,0 ng/ml) (200,0 ng/ml)
Do ding (%) | RSD (%) | Do dung (%) | RSD (%) | Péding (%) | RSD (%)
Trong ngay (n=3) 113,4 0,8 100,4 3,8 98,9 1,6
Khac ngay (n=3) 108,2 2,3 101,3 7,4 97,7 3,5

K&t qua tham dinh cho thay, & cdc ndng d6 thap,
trung binh va cao phuwong phap cé dé dung trong
ngay va khac ngay bién thién tir 97,7 - 113,4%; d6
I3p lai trong ngay va khac ngay déu cé gia tri RSD
<15%, dap &rng yéu cau vé dd dung va dé chinh xac
cla phuong phap phan tich trong dich sinh hoc.

3.6. Gi¢i han dinh lwgng duéi (LLOQ) cha
phuwong phap

Tién hanh sic ky cic mau huyét twong chira
metoprolol c¢é ndng d6 gidm dan va huyét tuong
trdng. Xac dinh duoc tai néong dd metoprolol 3,5
ng/ml, c6 céc dién tich pic déu Ién hon 5 an so
véi dién tich tap cé clng thoi gian lwu trong mau
huyét tuong trang, dong xac dinh dugc d6 dung dat
87,93% va do chinh xac vdi RSD dat 7,68%. Nhu vay,
3,5 ng/ml la gid tri LLOQ cla phuong phap.

3.7. Hiéu suat chiét

Chuan bj cdc miu metoprolol trong huyét tvong
va trong pha déng & 3 mirc néng dé LQC, MQC va
HQC. Tién hanh phan tich metoprolol trong cdc mau.
K&t qua xac dinh ty 1& thu hoi cha metoprolol trong
LQC dat 98,1% * 1,7% (n= 3), trong MQC dat 99,2%
+1,1% (n= 3), trong HQC dat 98,5% * 1,3% (n=3).

3.8. D9 6n dinh clia dworc chat trong huyét twong

Ti€n hanh khao sit dd 6n dinh cla metoprolol
trong huyét tuwong trén hai [6 mau LQC va HQC. o
6n dinh clta metoprolol trong huyét tuong duoc
danh gid bang cach so sdnh néng d6 cla né trong
cac mau bao quan & nhiét do -80°C, déng (trong 24
gi®) - ra dong & nhiét dé phong hoan toan (3 chu ky)
hodc sau 14 ngay véi ndng do twong trng trong mau
ban d4u. K&t qua trinh bay & bang 4.
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Bang 4. K&t qua do6 6n dinh cia metoprolol trong huyét tuong

Ao N6ng d metoprolol (ng/ml) (TB + SD) (n=3) Ty 1& so véi ban dau
Do 6n dinh = " - - A 0
N6ng do ban dau No6ng do sau (%)
o ] 14,18+ 0,83 13,97+ 1,12 98,52
3 chu ky déng — ra dong
197,75 +1,56 188,27 + 5,22 95,21
Do 6n dinh dai ngay 14,18 + 0,83 13,82 +1,90 97,46
(-80°C, 14 ngay) 197,75+ 1,56 190,54 + 2,67 96,35

Theo két qua cho thay, & cd 2 khoang nong do
LQC va HQC, metoprolol trong huyét twong én dinh
sau 3 chu ky déng rd va sau 14 ngay & diéu kién
-80°C.

4. BAN LUAN

Sau khi xdy dwng quy trinh phan tich, d€ dam bao
c6 thé dp dung quy trinh vao thuc té, can thdm dinh
phuwong phap véi day da cac chi tiéu nhu: dé phu
hop clia hé thong sic ky, tinh d&c hiéu, tinh tuyén
tinh, LOD, LOQ, dé chinh xéc, d6 dung, do én dinh.

Két qua cho thay, pic cia metoprolol va atenolol
xuat hién trén sac ky do vai thoi gian lwu va dién tich
pic rat &n dinh, cé cac thong s6 RSD déu nam trong
khoang cho phép. Do d6, phuong phap da xay dung
¢6 tinh phu hop cao. Sau khi so sdnh va déi chiéu
gitta mau huyét twong trdng, miu huyét tuong
chudn + ndi chuan (Hinh 2), mau chuan metoprolol
trong MeOH, miu chuin atenolol trong MeOH,
da xac dinh sy c6 mat cta metoprolol va atenolol
khi cé nhiéu thanh phan khac trong mau. D6 1a pic
c6 thoi gian twong dwong nhau & cac mau huyét
twong chuan + ndi chuan, mau chuan metoprolol va
atenolol trong MeOH nhung lai khéng xuat hién &
mau huyét twong trang. Trong khoang nong do da
khdo sat, 12,5 ng/ml dén 200 ng/ml, ty s6 dién tich
pic thu dwoc twong &ng cé twong quan tuyén tinh
chat ch& véi ndng do cla ching, vdi hé s6 tuong
quan R? = 0,9998 > 0,98 13 chap nhan duogc cho
viéc dinh luvgng trong huyét tuvong & ndng dé thap.
Khoang ndéng d6 tuyén tinh thu dwoc phu hgp dé
dinh lwvgng metoprolol trong huyét twong. Gidi han
dinh lvgng duéi (LLOQ = 3,5 ng/ml) cla phuong
phép 1a phu hop dé dinh lwgng metoprolol trong
huyét tuong. Trong dé tai, két qua tham dinh c6 do
ding cao, d6 13p lai t6t, hiéu suat chiét dat yéu ciu.
Nhu vay, phuong phap xay dung cla d@ tai nghién
clru dat dugc theo tai liéu huéng dan FDA ndm

2013 [10], c6 thé 4p dung dé dinh lwgng metoprolol
trong huyét tuong.

O Viét Nam, c6 mdt s6 cong trinh dinh lwong
metoprolol duwdi dang dugc chat trong ché pham,
nhuwng xac dinh ham luvgng duwoc chat nay trong
huyét tuwong van con han ché. Theo Ta Manh Hung
va cdng su, metoprolol trong huyét twong dwoc dinh
lvgng bang phuong phap HPLC, detector huynh
quang, chuan noéi methylparaben, dung hén hop
dung moi diethyl ether va cloroform lic chiét trong
quad trinh x{r ly mau, pha dong gdm dém phosphat
pH 3,5 — acetonitril, t6¢c d6 dong 1,5 ml/phut, thu
duoc thoi gian lwu cha hai hoat chat (3,15 va 6,92
phat) [9]. Phuwong phédp cla chidng toi cé thoi gian
lwu dai hon (3,51 va 11,86 phat), tuy nhién tdc do
dong thap hon, an toan hon cho c6t sic ky va cho
hé théng may cling nhu luvgng dung moi tiéu tén
khéng nhiéu hon. D3c biét, phwong phap nay khéng
can dung céc dung méi hitu co tach chiét, tao diéu
kién thuan tién va nhanh chdng trong viéc phan tich
metoprolol trong huyét twong phuc vy theo ddi qua
trinh tri liéu cho bénh nhan, hoac trong nghién ctru
twong duong sinh hoc.

5. KET LUAN

Quy trinh dinh lvgng metoprolol trong huyét
twong bang HPLC dugc thyc hién trén cot Eclipse
XDB-C18 (4,6 x 150 mm; 5 um), detector huynh
quang véi budc song kich thich la 276 nm va budc
séng phat xa la 296 nm, nhiét d6 cot: 25°C, pha
dong: acetonitril : dém NaH,PO, (25 mmol/L; pH
3,0) v6i chuwong trinh gradient dung méi, tdc do
dong: 0,8 ml/phut, thé tich tiém mau 30 ul. Phuong
phap phan tich dat céc tiéu chi theo hudng dan cla
FDA vé tham dinh phuong phap phéan tich sinh hoc,
vi vy, phuong phap nay cé thé dp dung dé dinh
lvgng metoprolol trong huyét twong.
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