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Abstract: A new method was developed for determination of itopride in human plasma by high-performance
liquid chromatography (HPLC) with fluorescence detection (excitation at 265 nm and emission at 344 nm).
The method employed one-step extraction of itopride from human plasma with tert-butyl methyl ether using
alfuzosin hydrochloride as an internal standard. Chromatographic separation was obtained within 10 min
using a reverse phase column (CI18, 250 mm x 4.6 mm, 5 um) and an isocratic mobile phase constituting of
acetonitrile, tetrahydrofuran and pH 3.5 buffer (suitable ratio) at a flowrate of 1.2 ml/min. The method was
linear in the range of 5 to 1000 ng/ml. The lower limit of quantitation was 5 ng/ml. The intra and inter-day
accuracy were within between 86.2 % and 108.5 %. Plasma sample containing itopride were stable for 100
days at —35 °C and for 6 hours at room temperature. This method can be used for BA-BE studies of itopride
preparations.
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Tom tit: Mot phuwong phdp méi di dwoc xdy dung dé dinh heong itoprid trong huyét twong nguoi bang
phwong phdp sdc ky long hiéu nang cao (HPCL) véi detector huynh quang (budc song kich thich 265 nm va
buGe song phat xa 344 nm). Phicong phdp nay sir dung chiét xudt mét budc, itoprid dieoc tach khoi huyet twong
ngueoi, logi protein bang dung méi tert-butyl methyl ether, sir dung alfuzosin hydrochlorid lam chdt chudn
néi. Viéc phan tach sic ky thu dioc trong 10 phiit, sir dung ¢t pha dao (C18, 250 mm x 4,6 mm, 5 um), pha
dong ding dong gom acetonitril, tetrahydrofuran va dém pH 3,5 (voi ty Ié thich hop), toc do dong 1,2 ml/phiit.
Khodng tuyén tinh xdc dinh dwoc tir 5 ng/ml dén 1000 ng/ml. Giéi han dinh leong duei la 5 ng/ml. P chinh xdc
trong ngay va giita cdc ngay nam trong khoang 86,2 % dén 108,5 %. P 6n dinh méau huyét twong chira itoprid
la 100 ngay & -35 °C va 6 gio ¢ nhiét dé phong. Phuwong phdp ndy cé thé dwgc dp dung d@é xdc dinh nong do
itoprid trong huyét twong ngueoi trong cdc nghién ciru BA-BE cdc ché pham chika itoprid.

Tir khoa: Itoprid, twong diwong sinh hoc, HPLC-RF
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1. PAT VAN PE

Ttoprid hydroclorid 1a mét dan xuat benzamid. Thude
chi dinh trong nhimng triéu chimg vé da day-rudt gay ra boi
viém da day man (cam gi4c day chudng bung, chan an, o
nong, budn ndén va nén). Itoprid hydroclorid 1am ting su
giai phong acetylcholin do tac dung ddi khang vai thy thé
D, dopamin, va tc ché sy phan huy acetylcholin esterase,
dan dén lam tang nhu dong da day-rudt [1].

Ttoprid hydroclorid hap thu nhanh va hau nhu hoan
toan ¢ duong tiéu hoa. Sau khi udng itoprid hydroclorid
voi mire liéu 50 mg, ndng do6 dinh trong huyét twong dat
duoc trong vong 30 dén 40 phat, ndng do t6i da trong
huyét twong nguoi khoang 0,28 pg/ml [1]. Do ndng do
cta itoprid thip nén viéc xac dinh noéng do thude trong
huyét twong ngudi doi hoi phai c6 phuong phap chiét
tach phu hop va phuong phap phan tich c6 do nhay cao.

Dura trén céc trang thiét bi hién c6, dic tinh ciia chat
phén tich va tham khao mot s6 phuong phéap phan tich da
dugc cac tac gia cong b [21, [3], [4] déng thoi &p dung
cac nguyén ly cua phuong phap sic ki long hiéu ning
cao, chung t6i da tién hanh xay dung dugc phuong phap
HPLC-RF c6 du do nhay, do dac hiéu, do chinh xac dé
dinh luong itoprid trong cac mau huyét twong ngudi nham
dap tmg nhu cau danh gia twong dwong sinh hoc cac ché
phém chira itoprid.

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

Tét ca cac thiét bi dugc quan Iy va hi¢u chuén theo cac
quy dinh ctia ISO/IEC 17025 va GLP, bao gdm: Hé thong
sac ky long hiéu ning cao Shimadzu LC-2030C Plus voi
detector huynh quang RF -20A (Nhat Ban); Can phan tich
Mettler Toledo (Thuy Sy, do chinh xac d = 0,01 mg); Tu
lanh sau -35 °C (Panosonic - Nhat Ban); May ly tam lanh
(Sigma 4-16KS - buc); Micropipet eppendorf; May do
pH Metrohm va céc thiét bj khac nhu: May c¢6 bdc hoi
dung méi ding khi nito; may lic co hoc; may loc nuéc
siéu sach...

Cac dung cu: binh dinh mirc, dng chiét thuy tinh, pipet
thay tinh... dat tiéu chuén loai A.

2.1.2. Dung méi, héa chit

Acetonitril, methanol va tetrahydrofuran loai dung cho
HPLC duogc cung cip boi Merck-Dirc; Tert-butyl methyl
ether loai PA (Fisher scientific); Acid pecloric 70-72 %
(Merck-Pirc); va nuéec RO (Vién kiém nghiém thudc
Trung Uong).

2.1.3. Chiit chuén:

Céc chit chuan gém Ttoprid hydroclorid dugc cung
cap tir Sigma-Aldrich, s6 16: 0000111297, ham lugng
99,9 % tinh theo nguyén trang va Alfuzosin hydroclorid,
chét chuén Dugc dién cua Anh, s 16: 2994, ham lugng
99,6 % tinh theo nguyén trang. Alfuzosin hydroclorid
duoc sir dung 1am chit chudn noi (IS) cua itoprid trong
phuong phép phan tich.

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

Mau huyét twong (HT) trang: khong c6 itoprid do Vién
huyét hoc truyén méu Trung wong va Bénh vién Trung
wong quan doi 108 cung cap. Tir huyét trong trang chuan
bi cac mau huyét twong tur tao chira chuan itoprid.

2.2.2. Phwong phadp nghién ciru

Dua trén cac tai liéu tham khao, tién hanh khao sat cac
diéu kién sic ky dé lwa chon diéu kién sic ky tdi wu. Viée
xay dung quy trinh xir Iy mau con dya trén dic tinh ctia
chat phan tich.
2.2.2.1. Quy trinh phdn tich

* Pidu kién sic ky

Hé thong HPLC véi detector huynh quang c6 budc
song kich thich (Ex) =265 nm, budc song phat xa (Em) =
344 nm. Qua trinh sac ki dugc thuc hién trén cot pha dao
Phenomenex RP-18 (250 x 4,6 mm; 5 um) véi nhiét do
cot duge duy tri ¢ 40 °C. Sir dung pha dong 1a hon hop
acetonitril — pha dong B véi ty 1€ 23 : 77 (tt/tt) trong do
pha dong B 1a hdn hop dém pH 3,5 — tetrahydrofuran véi
ty 1€ 1000 : 12,5 (tt/tt). Dém pH 3,5 dugc chuan bi tir acid
perclorid 0,5 % trong nudc da dugc xur ly qua may loc
nudc siéu sach (Millipore, Phap) va chinh pH vé 3,5 bang
natri hydroxyd 2 M. Nhiét do buéng tiém mau dugc dat &
nhiét &9 phong. Dung dich mau (50 pl) duoc tiém vao hé
thong vai toc do dong khong doi 1,2 ml/phut.

* Phuong phap chuén bi mau

Dung dich chudn goc: chuan bi dung dich chuan gbc
trong methanol c6 nong d¢ itoprid (ITO) khoang 500
pg/ml va dung dich chuan ndi (IS) gbc trong hon hop
methanol - natri hydroxyd 2 M ty 1& 500 : 3 (v/v) ¢6 ndng
d9 alfuzosin khoang 500 pg/ml.

Dung dich chuan néi lam viée: tix dung dich chuén noi
gbc chuan bi dung dich chuan IS 1am viéc trong hdn hop
methanol - natri hydroxyd 2 M ty 1& 500 : 3 (v/v) ¢6 nong
do alfuzosin khoang 7,5 pg/ml.

Dung dich chudn lam viéc trong huyét twong: tir dung
dich chuan géc ITO, chuan bi cac dung dich chuan lam
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viéc trong huyét twong ¢6 nong do ITO lan luot 13 1000
ng/ml va 100 ng/ml.

Puong chudn va mau QC: Tir cac dung dich chuin
lam viéc trong huyét tuong, pha loang véi huyét tuong
trang dé thu dugc cac mau dudng chuan c6 nong do ITO
nhu sau: 5; 10; 30; 100; 250; 500; 800; 1000 ng/ml. Céc
miu LLOQ, LQC, MQC va HQC chira ITO ¢ nong do
tuong Ung lan luot 1a 5; 15; 400 va 700 ng/ml.

* Phuong phép xir Iy mau

Mau huyét twong dé ra dong ¢ nhiét do phong. Ly
500 pl HT, thém 50 pl dung dich chuan ndi lam viée (trir
mau blank). Thém 3,5 ml tert-butyl methyl ether, lic co
hoc ngang 5 phut. Ly tam 3000 vong/phtit trong 5 pht.
Hut 2 ml 16p dung mdi phia trén, bc hoi dudi dong khi
nito & 40 °C, thu duge cin. Hoa tan cin trong 0,7 ml pha
dong. Tiém sic ky.

* Phuong phap tinh két qua

Xac dinh néng do ITO c6 trong cac mau thir (chua
biet nong dJ) dua vao ty 1¢ dién tich pic tuong ung ITO/IS
thu dugc tir sic dd cua mau thir va dudng chudn phan tich
trong cuing diéu kién.
2.2.2.2. Tham dinh quy trinh

, Tién hanh thim dinh phuong phap theo cac huéng din
thim dinh phuong phap dinh luong thude trong dich sinh
hoc cia EMA va US-FDA véi cac chi tiéu: do dac hiéu-
chon loc, duong chuan va khoang tuyén tinh, gidi han
dinh lugng dudi, 6 dung-do chinh xac, ty 1¢ thu hoi, do
on dinh cua hoat chat trong huyét tuong... [5], [6].

3. KET QUA VA BAN LUAN
3.1. Xay dung phwong phap phén tich

Ttoprid c6 mdt sb tinh chit hoa 1y nhu: c6 tinh chét
base, hé s6 phan bd (logP = 2,4), hing sb phén ly pKa =
8,77.

bic diém cta qua trinh dinh luong mau sinh hoc bi anh
hudng béi nhiéu yéu to nhu: lwgng mau it; chat phan tich
¢6 gioi han dinh luong tuong ddi nho; huyét twong ngudi
¢6 nhiéu thanh phan phtc tap: protein, lipid, phospholipid,
cac chat ndi sinh, chit chuyén héa...; sy khac nhau gilra
céc ca thé...Vi vay phuong phap phan tich phai dugc thiét
lap t6i uru nhét va tham dinh dé dam bao d9 tin cay.

3.1.1. Téi wu diéu ki¢n sac ky

Dua vao céac tai liéu tham khao nhan théy khoang C_
ctia hoat chat trong méau thap. Theo huéng dan cia EMA,
yéu cau gidéi han dinh lugng cta ITO bang khoang 1/20
C,,.x» Phuong phap HPLC str dung detector DAD khong
dap ung dugc yéu cau. Cac phuong phap sir dung trén

48

thiét bi sic ky 1ong ghép khdi phd (LCMS) c6 chi phi cao
hon, yéu cau van hanh phtc tap. Vi vy chung t6i dd khao
sat, xay dyng phuwong phép dinh luong trén thiét bi HPLC,
detector huynh quang (RF) van gitip phat hién duoc gidi
han dinh lwong dudi thap véi chi phi thap.

Chiing toi da khao sat vé cot sic ky, ti 1¢ pha dong, toc
dd dong, budc song, néng do chat phan tich va lya chon
duoc diéu kién sic ky toi wu da trinh bay trong “2.2.2.1.
Piéu kién sdc ky”.

Vi diéu kién sic ky nay chat phan tich ITO va chuén
noi tach rd rang trén sic ky do; thoi gian luu cua cac pic
on dinh, hop 1y, khong bj troi.

3.1.2. Lwa chon chudn ngi (1S)

Viéc st dung chét chuin ndi giup han ché dugc sai s6
do may méc va ki thuat gay ra.

Nhom nghién ctru da dya vao cac tai liéu tham khao va
thyc nghiém dé lua chon khao sat trén mot sd cac IS nhur:
metoprolol, ofloxacin, levofloxacin, etoricoxib, atenolol,
alfuzosin...Tuy nhién chi c6 alfuzosin véi cac tinh chét kha
twong dong véi itoprid (c6 tinh chat base, hang sb phan ly
pKa = 8,13; hé s6 phan bd logP = 1,4) 1a cho két qua phu
hop 1am chudn noi. Két qua thu dugc trén sic do cho thay
dap tmg pic alfuzosin tuong ddi cao, thoi gian luu hop 1y,
tach 16 rang véi pic chuan. Cac chat con lai khong phat
hién duoc pic hodc pic x4u hodc trong cing khoang budce
song voi itoprid cho déap tmg pic thap.

3.1.3. Lwa chon phwong phdp xir Iy méu

C6 3 phuong phép xtr Iy mau huyét twong thong dung
nhét bao gdm: tia protein, chiét 1ong — I6ng, chiét pha ran.
Két qua khao st cho thiy:

Phuong phap tiia protein tuy don gian nhung nén mau
sau xtr Iy khong duoc sach, con nhiéu tap, gay kho khin
cho viéc tach cac chat dong thoi gy ban cot, mau bi pha
lodng nhiéu nén gidi han dinh lwong thudng 16n.

Phuong phép chiét pha ran kha phuc tap, chi phi cao.

Phuong phép chiét 1ong — long voi cac dung moi
khac nhau nhu: tert-butyl methyl ether, chloroform, hon
hop dung mdi diethyl ether-chloroform véi céc ty 1€ khac
nhau... Két qua khao sat cho thdy dbi voi hdn hop dung
mbi chiét nhu diethyl ether-chloroform, chloroform, mau
sau chiét c6 nhiéu tap. Phuong phap chiét 1ong — long voi
tert-butyl methyl ether va hoa tan cin trong pha dong cho
thiy cac chat phan tich déu duoc thu hoi véi ty 1¢ tuong
ddi cao va 6n dinh, nén mau sach. Ngoai ra tert-butyl
methyl ether 1a dung méi cho nhiéu wu diém: cac budc xir
Iy mau don gian; thoi gian bdc hoi dung méi nhanh va 1a
dung moi it gay doc hai hon cac dung moi khac.
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3.2. Thim dinh quy trinh phén tich
3.2.1. D¢ dac hiéu — chon loc ciia phwong phdp

Phan tich cic mau HT tring tir sau 16 c6 ngudn goc
khac nhau; cac mau HT tu tao c6 chira ITO ¢ néng do s

ng/ml va IS theo phuong phap da xay dung, ghi lai sac ki
d6 (SKP) (Hinh 1 va 2).

Datafile Name:DH-BL1.lcd
Sample Name:DH-BL1

i
1Detector B Ex:265nm,Em:344nm |

L )
25 5.0 7.5 min

Hinh 1. Sic ky do méu huyét twong tring

3.2.2. Duong chudn va khodng tuyén tinh

Khao sat trén 5 duong chudn riéng biét, mdi dudng
chuan c¢6 8 miu chuan trong huyét tuong voi khoang
nong d ITO tir 5 ng/ml dén 1000 ng/ml. Chuan bi cac
méu chuén nhu d3 trinh bay trong muc “2.2.2.2. Phwong
phép chudn bi mdu”. Phan tich cac miu dudng chuin

Trén SKD ciia mau HT tring (Hinh 1), tai thoi diém
6,6 phut va 7,6 phit trung véi thoi gian luu cua ITO va IS
trong mau chuan (Hinh 2) khong xuit hién cac pic. Trén
SKP ctia mau chuan ¢ ndng d6 LLOQ (5 ng/ml) (Hinh 2),
pic cua ITO va IS can dbi, duge nhan dién 16 rang. Do vay,
phuong phép phan tich c6 d¢ dac hiéu - chon loc voi ITO
va IS theo cac quy dinh ciia phuong phap phan tich thube
trong dich sinh hoc [5], [6].

Datafile Name:DH-LLOQ1 Icd
Sample Name:DH-LLOQ1

\
150 Detector B Ex:265nm,Em:344nm| 5
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] g
1 2
0
—,——
0.0 2.5 5.0 75 min

Hinh 2. Sac ky do méu huyét twong tir tao chira chudn
ITO (5 ng/ml) va chuan noi

theo phuong phap xir Iy mau. Ghi lai sic ky d6. Xac dinh
sy twong quan giita ndng do ITO c6 trong mau va ty 1&
dién tich pic twong g ITO/IS bang phuong phap hdi quy
tuyén tinh y = ax + b, st dung hé s6 ty trong 1/(ndng do)>.

Két qua xac dinh méi tuong quan tuyén tinh duoc trinh
bay trong Bang 1.

Bing 1. Két qua tham dinh khodng tuyén tinh ciia phirong phdp

STT Phwong trinh hdi quy* (y = ax + b) Hé s6 twong quan (r)
Pudng chuén 1 y=0,0018 x - 0,0001 0,9999
Dudng chudn 2 y=0,0019 x - 0,0012 0,9999
Puong chuén 3 y=0,0019 x + 0,00001 0,9995
Dudng chuén 4 y=0,0019 x - 0,0002 0,9996
Puong chudn 5 y=0,0018 x + 0,0008 0,9993

(*) Ghi chii: x la nong d@g ITO (ng/mL) cé trong mau; y la ty 1é dién tich pic ITO/IS
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Két qua thim dinh cho thdy trong khoang nong do
tir 5 ng/ml d&én 1000 ng/ml ¢6 sy trong quan tuyén tinh
giita ndng d6 ITO va ty 18 dién tich pic twong tmg ITO/
IS véi hé s6 twong quan xap xi 1. Nong do ITO xéac dinh
tir duong chuan so véi ndng do 1y thuyét nam trong gidi
han cho phép (80 % - 120 % ddi v&i ndng do thip nhat, 85
% - 115 % dbi voi cac ndng do con lai) theo qui dinh cua
phuong phép phan tich thudc trong dich sinh hoc [5], [6].

3.2.3. Gidi han dinh lwong dwdi ciia phwong phdp

Phan tich cac mau HT trdng va mau HT chira ITO véi
nong do khoang 5 ng/ml (mau LLOQ). Xac dinh ndng
d6 ITO c6 trong cac mau LLOQ tir cdc dudng chuan tién
hanh 1am song song trong cting diéu kién. Tién hanh trén
3 ngay khac nhau. Két qua tham dinh giéi han dinh luong
dudi cuia phuong phap dugce trinh bay ¢ Bang 2.

Bing 2. Két qua xdc dinh gid tri LLOQ

Ngay 1 2 3
Dép g mau Zero (n = 1) 0 0 0
Dép g trung binh mau LLOQ (n = 6) 17223 18414 22541
Do ding (%) (n=06) 86,2 97,9 108,5
CV (%) (n=16) 3,7 3,4 7,0
bo ding (%) (n=18) 97,5
CV (%) (m=18) 10,9

Két qua tham dinh cho thdy trong cac mau tring thém
chuan noi khong xuét hién pic tap co cting thoi gian luu
ctia pic ITO trong cac mau LLOQ; ty 1¢ giita ndng d6 ITO
xac dinh tir dudng chudn so v6i ndng do 1y thuyét cé trong
cac mau nam trong khoang 86,2 % - 108,5 % (trung binh
=97,5% va CV = 10,9 %) dap tmg yéu cau gidi han dinh
lwong dudi ciia phuong phap phén tich thude trong dich
sinh hoc [5], [6].

3.2.4. Xac dinh d¢ dung, dp chinh xdc cia phwong
phap

Tién hanh thdm dinh d6 dung, d6 chinh x4c trén 4 mirc
ndng d6 LLOQ, LQC, MQC va HQC. M&i mtc ndng do
chuén bi 6 mau. Xac dinh nong d6 ITO co trong cac mau
bang duong chudn phén tich trong cung didu kién. Tién
hanh trén 3 ngay khac nhau. Két qua xac dinh do dung,
do chinh xac cta phuong phap dugc trinh bay ¢ Bang 3.

Bing 3. Két qua tham dinh dé ding, dé chinh xdc trong ngdy va khdc ngay

Do diing, LLOQ (5 ng/ml) LQC (15ng/ml) | MQC (400 ng/ml) | HQC (700 ng/ml)

Dj chinh xac B.o”(%ng v Bé(%ng V% Dé(%ng V% Dé(%ing V%
Ngay 1 (n=16) 86,2 3,7 103,2 4,1 104,0 1,6 102,9 2,1
Ngay 2 (n=6) 97,9 34 99,7 1,4 100,9 1,8 97,7 1,0
Ngay 3 (n=16) 108,5 7,6 101,7 2,8 102,8 1,9 99,8 0,9
Khac ngay (n=18) 97,5 10,9 101,5 3,2 102,6 2,1 100,1 2,6

Két qua thdm dinh cho thdy ¢ cic khoang ndng do
thép; trung binh va cao, phuong phap c6 do dung trong
ngay trong khoang tir 86,2 % — 108,5 %; do chinh xac
trong ngay, khac ngay voi gia tri CV < 15 %; déap tng cac
yéu cau vé do dung, do chinh xé4c ciia phuong phéap phan
tich thudc trong dich sinh hoc theo hudng dan cua US-
FDA va EMA [5], [6].

S0

3.2.5. B éon dinh ciia hoat chit trong huyét twong

Panh gia d on dinh ciia ITO trong HT bang cach so
sanh ndéng do ITO co trong mau duoc bao quan ¢ nhimg
diéu kién khac nhau trong qua trinh phéan tich mau véi
ndng d6 pha thyc té. Tién hanh d4nh gia o 6n dinh ciia
méu HT & hai mirc ndng d6 LQC va HQC. Két qua nghién
ctru d6 6n dinh ciia ITO trong huyét twong & ca hai khoang
ndng do thap va cao dugc trinh bay trong Bang 4.
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2
Bing 4. Két qua nghién ciru @6 on dinh ciia ITO trong huyét twong
P 6n dinh MAu Nong do (ng/ml) % dd 6n dinh | CV%
LQC 14,4 96,2 1,3
Sau 5 chu ky dong — ra dong
HQC 649,3 92,7 1,8
Do 6n dinh thoi gian ngan LQC 14,5 96,8 1,1
(6 gio; nhiét do phong) HQC 647,1 92,4 2,6
Do 6n dinh trong autosampler (143 LQC 15,8 105,2 3,3
gio; nhigt do phong) HQC 704,0 100,5 2,5
Do 6n dinh thoi gian dai LQC 13,6 90,9 4,2
(100 ngay; -35°C) HQC 667,7 95,3 1,0

Két qua thdm dinh cho thiy do on dinh ciia ITO trong
huyét tuong tai céc diéu kién bao quan khac nhau (sau 5 chu
ky dong —ra dong; bao quan ¢ nhiét do phong sau 6 gio; bao
quan trong autosampler sau 143 gio va bao quan ¢ - 35 °C sau
100 ngay) dép tng cac yéu cau vé do 6n dinh ciia phuong
phép phén tich thude trong dich sinh hoc [5], [6].

4. KET LUAN

Nghién ctu da xay dung dugc phuong phap dinh
luong itoprid trong huyét trong ngudi bang HPLC két

ndi detector huynh quang. Két qua tham dinh cho thiy
phuong phap c6 giéi han dinh lwong duéi thip (5 ng/mL);
khoang tuyén tinh rong (5 ng/mL dén 1000 ng/mL); do
dung dat tir 86,2 % —108,5 %; dd chinh xac voi gia tri CV
< 15 %, phuwong phap xir Iy mau nhanh, don gian, dap ting
yéu cau dbi voi phuong phap phan tich thude trong dich
sinh hoc ciia EMA va US-FDA. Phuong phép da tham
dinh c6 thé duoc g dung trong cac nghién ctru danh gia
sinh kha dung va tuong duong sinh hoc ché pham chira
hoat chét itoprid.
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