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Tém tét Trong nghien clru nay, phuorng phap dién di mao quan vung st dung detector 6 dan
khong tiép xic két hop véi xir 1f mau bang chiét pha ran da duoc ap dung dé phan tich ham luorng
1bupr0fen naproxen, diclofenac va bezafibrate trong nuéc tiéu. Mau dugc nap vao cot chiét pha
rin LiChrolut RP-18 sau d6 dugc rira giai bang 10 mL hdn hop etyl axetat/hexan (v/v = 40/60).
Dich chiét sau khi chuyén dung méi dugc phén tich dién di véi detector do dan khong tiép xiic sir
dung pha dong la dung dich tris- (hldroxymetyl)amlnometan 12 mM, hidroxypropyl-f- cyclodextnn
1 mM dugc them axit lactic dé diéu chinh vé pH 8,0. Gi6i han phat hién cua phuorng phap (101 véi
céc chét trong nén nudc tiéu trong khoang 2,5 t6i 6,0 ug/L; gié tri 6 léch chuan twong ddi Ve dién
tich pic va thoi glan di chuyén trong céc phép do d¢ lap lai va d tai lip déu < 5,5%; hiéu suat thu
héi khi phén tich mau thém chudn dat dugc tir 86% t6i 101%.

Tir khéa: Thude giam dau khong steroid, ibuprofen, nudc tiéu, dién di mao quan, chiét pha rén.

1. Pit van dé

Ibuprofen (IBP), diclofenac (DCF) va
naproxen (NPX) la cdc dugc phém thuoc nhém
thudc chdng viém khong steroid (NSAIDs) ¢6
tic dung khang viém, giam dau va ha sot.
Bezafibrate (BZF) la thudc ha lipid m4du, thudc
nhém fibrat. Day déu 1a cic tin dugc trong
danh muc thudc chira bénh chii yéu va thudc
pham vi thanh todn ciia quy bao hiém y té [1],
do dé duogc su dung rat rong rai tai Viét Nam,
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dac biét la trong diéu tri viém khdp, bénh gut,
dau dau,... Trong 24 gid tir khi di vao co thé,
cac chat nay dugc hap thu, bién d6i va thai trir
chu yeu qua nudc tiéu, trong do6 phan 16n da
chuyén héa thanh céc hoat chét khéc, dang ban
dau chi chiém luong nho hon 10%. Viéc dénh
gid kha ning thai trlr qua nudc tiéu ciia cic loai
thudc nay trén cdc khich thé khac nhau cé y
nghia 16n trong nghién ctu dugc dong hoc,
g6p phan nang cao hiéu qua sir dung thudc va
diéu tri.

Mic dit dd c6 nhiéu phuong phap phén tich
duoc str dung dé xdc dinh ham lugng IBP,
DCF, NPX va BZF trong dugc phdm va nudc
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thai, sb cong trinh tng dung véi nudc tiéu con
chua nhiéu va da phan déu s dung phuong
phap sic ki 1ong hi¢u ning cao (HPLC). Toshio
Hirai va cong sy [2] dd dinh luong dugc IBP,
DCF, NPX va mot $6 NSAIDs khéc trong nudc
tiéu bang HPLC str dung detector UV tai budc
séng 230 hodc 320 nm két hop véi chiét pha rin
(SPE). Marifa Ramos Payén va cdng su [3] cling
st dung HPLC va detector mang diode (DAD)
& 230 nm d& phan tich IBP, DCF va axit
salicylic. Céc két qua thu duoc déu c6 do on
dinh va d6 nhay cao, tuy nhién doi hoi chi phi
tuong ddi 16n. Mot sd nghién ciru khéic tap
trung vao timg dbi twong riéng 1¢ [4-7], du diéu
nay 12 phit hop v6i thuc t& do nguoi bénh
thuong chi st dung mot loai thude nhung lai
gap khé khan trong viéc dp dung quy trinh phin
tich chét nay cho mot chét khdc.

Phuong phép dién di mao quan (CE), dac
biét la dién di mao quan vung (CZE) la mot
phuong phdp nhiéu tiém ning trong viéc phén
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tich cdc ddi twong dugc phiam trong mau moi
truong cing nhu y sinh voi céc uu diém nhu
thoi gian phan tich ngin, lugng miu va dung
mdi tiéu tén nho, pha dong it doc hai. Piéu
déang tic 1a ciing gidng cic phuong phap khéc,
viéc umg dung CE dé phan tich dong thoi IBP,
DCF, NPX va BZF moi chi tap trung vao d6i
tuong mau nudc moi truong [8]. DPbi v6i nude
tiéu, cdc nghién ctru chu yéu thuong xdc dinh
ting chat [9-10], dwa dén han ché nhu di néi &
trén. Hién nay, Dugc dién Viét Nam d3a c6
chuyén luan chung vé CE [11], tuy vay véi dbi
tuong dugc pham, day con 1a phuong phap kha
méi, chua dugc Ung dung nhiéu. Véi mong
mudn déng gép thém mot cong trinh dp dung
CE vao linh vyc y sinh, nghién ciu nay tién
hanh xdy dyng quy trinh phan tich dong thoi
bbn hoat chit IBP, DCF, NPX va BZF trong
nuéce tiéu bang CZE két hop véi qué trinh 1am
giau mau bang SPE.

o
cl OH
H
©1N
cl

Diclofenac(DCF)

axit 2-(2-(2,6-diclophenylamino)phenyl)axetic

Bezafibrate(BZF)

axit (S)-2-(6-metoxynaphtalen-2-yl)pr0pan0|c axit 2-(4-{2-[(4-clobenzoyl)amino]etyl}phenoxy)-2-

metylpropanoic

Hinh 1. Cau tric ctia cdc chat phan tich

2. Thyce nghiém
2.1. Héa chdt

Céc hoa ch’ét sir dung trong nghién ctru déu
c6 d0 tinh khi€t phan tich va dugc dat mua tr
Merck (Puc), Sigma-Alrich (Buc) hoac Fluka

(Thuy S7), bao gém cdc chat phéan tich (Hinh 1);
etyl axetat va hexan dugc su dung lam dung
mdi  chiét; tris-(hidroxymetyl)aminometan
(Tris), axit lactic (Lac), 2-hidroxipropyl-p-
cyclodextrin (HP-B-CD) dugc str dung lam pha
dong trén CE; axetonitrin, axit fomic st dung
lam pha dong trén HPLC.
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2.2. Thiét bi

Hé thiét bi CE tu ché tao véi detector do do
dan khong tiép xic (eDAQ, Uc). Mao quan
fused-silica 60 cm v6i chiéu dai hiéu dung 50
cm, duong kinh trong 50 pm duoc su dung
trong sudt qua trinh nghién ctru. Dién thé tich
duoc git & -15 kV. Mau dugc bom kiéu
xiphong véi chiéu cao bom méau 20 cm trong 60
gidy. H¢ thiét bi HPLC dugc sir dung Ia
LC20AB v6i cot C18 va detector DAD cua
Shimazu (Nhat Ban).

2.3. Dung dich

Dung dich gbc 1000 pug/mL cia ting chat
phén tich dugc pha trong metanol, cic dung
dich nay bén trong 1 thang khi bao quan & 4°C.
Dung dich lam viéc 1 st dung trong qué trinh
nghién ctru diéu kién chiét chira 20 pg/mL mdi
chat, thu dwoc bang céch tron nhitng luong xdc
dinh ciia dung dich gdc bdn chét phan tich, sau
d6 pha lodng bang nuéc deion. Dung dich 1am
viéc 2 duoc sir dung dé xdy dung duong chuan
va céc danh gid khéc ciing dugc chudn bi theo
cach tuong tu nhung trong dung dich dém dién
di pha loang 10 lan thay vi nuéc deion. Cic
dung dich nay dwoc pha m&i mdi tuan va bao
quan ¢ 4°C. Pha dong trong qud trinh phén tich
CE dugc pha trong nudc deion, chua tris 36
mM, HP-B-CD 1 mM va diéu chinh dén pH 8
b?ing axit lactic (d€m Tris/Lac). Dung dich nay
chi st dung trong ngay.

2.4. Xur lf mu

Cot chiét pha ran dugc sir dung 1a cot
LiChrolut RP-18 loai 3 mL chtta 500 mg chat
hap phu (Merck). Trudc khi xir If mau cot chiét
pha rin dugc hoat héa bang 5 mL dung moi rira
giai, tiép theo 12 5 mL H,O. Mau nudc tiéu sau
khi 14y dugc axit héa téi pH 2 bang HCI 8 M,
sau d6 loc qua mang loc 0,45 pum. Mot thé tich
mau cb dinh (100 mL) duge nap qua cot chiét.
Rira lai cot bang 5 mL H,O rdi bang dung moi
rira giai. C6 dudi dung moi sau chiét bang N,
dén can, sau d6 thém 1 mL dung dich dém
Tris/Lac pha loang 10 1an. Dung dich thu dwoc

chia thanh hai phin: phan 1 phan tich trén CE,
phan 2 phan tich bing HPLC. Mau sit dung
trong qua trinh khao sit diéu kién chiét duoc
chuan bi nhu sau: thém 500 pL dung dich lam
viée 1 vao 100 mL miu nude tiéu da axit héa,
sau d6 tién hanh chiét pha rin nhu trén. Nong
d6 mdi chat phan tich trong mau thém chuén 12
100 pg/L.

3. Két qua va thao luan
3.1. T6i wu héa diéu kién chiét

Theo dugc dong hoc, lugng hoat chét
nguyén gdc dugc thai trir theo dudong nudce tiéu
thuong khong vuot qud 10%, dong thoi su thai
trir ny dién ra trong mot thoi gian dai trong khi
luong thudc st dung 1a khoéng cao. Chinh vi
vay, lugng thubc trong nudc tiéu 1a khong 16m.
Ngoai ra, nuéc tiéu 1a mét nén mau phirc tap
nén qud trinh phan tich c6 thé gip nhiéu khé
khin. Trudc thuc té d6, can thiét phai ¢ qud
trinh 1am giau va 1am sach mau trude khi phan
tich. B6i voi phuong phap CE, chiét pha ran 12
phuong phap xur Iy mau thong dung nhat [12].
Nghién ciru nay st dung chiét _pha rin thong
qua viéc khao sét lan lugt cic yéu td: loai dung
mdi rira giai, thanh phan dung moéi rira giai, thé
tich dung mdi rira giai.

* Lwa chon dung moi rira gidi: Dya vao
cAu tric trén Hinh 1, co thé nhén théy céc chat
phan tich déu bao gdm mot dau phan cuc
(nhém cacboxylic) va mdt dau khong phén cyc
(gbc hidrocacbon cong kénh). Chinh vi vy,
trong qud trinh chiét pha rén c6 thé ding ca cic
dung moi phan cyc 1an kém phén cyc dé thu hoi
céc chat nay tir cot chiét C18. Pbi voi nghién
cru nay, bon hé dung mdi ria giai duoc sir
dung, bao gém: a) axetonitrin; b) etyl axetat; c)
hexan va d) hdn hop etyl axetat va hexan (v/v =
50/50). Bién di dd thu duogc sau khi sir dung céc
hé dung moi khéac nhau trinh bay ¢ Hinh 2 cho
thidy, cdc dung mdi phan cyc 16n nhu
axetonitrin va etyl axetat to ra khong phu hop
khi kha ning 1am sach 12 khong tot. Didu nay c6
thé 1a do, cac hop chat hitu co c6 nhiéu trong
nuéc tiéu nhu creatinine, axit uric, cdc axit
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amin,... dé bi ria gidi trong cdc dung modi phan
cuc va tror thanh céc cht gay nhiéu, can tré qua
trinh phan tich dién di. Ngugc lai, hexan mic
dir c6 kha nang 1am sach rat tot nhung kha ning
rira giai chit thip hon, thé hién & d6 16n tin hiéu
thu dugc thap hon so véi h¢ etyl axetat/hexan.
Duya trén két qua nay, dung moi rira giai duoc
lwa chon 12 hdn hop etyl axetat/hexan.

* Xac dinh thanh phin dung méi rira
giai: Yéu t6 tiép theo duogc khao sat 1a ti 1& cua
etyl axetat va hexan trong dung mdi rua giai,
trong d6, ti 1¢ cua etyl axetat dugc thay doi tir
30 — 70% (vé thé tich). Két qua thu dugc mot
lan nita khing dinh lai xu hudng dd néi & trén:
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a) axetonitrin; b) etyl axetat; c) hon hop etyl axetat va

hexan (v/v : 50/50) va d) hexan.

* Khdo sat thé tich dung moi rira giai:
Thé tich dung moéi rira giai 1a yéu, t6 quan trong
c¢6 anh huong téi kha nang thu hdi chat. Trong
nghién ctru nay, thé tich dung méi dugc khao
sdt lan luot: 2, 4, 6, 8, 10 mL; hi¢u suat thu hdi
tuong ung duoc thé hién trén Hinh 3. Cic két
qué chi ra rang, khi ting thé tich dung méi rira
giai, hiéu suat thu hdi cua cdc chit phan tich
cling tang dan. Diéu nay 1a phi hop, do lugng
dung moi ting s& hoa tan cdc chat phan tich
nhiéu hon. O thé tich dung méi rira giai bang 10
mL, hidu suét thu hdi dat dugc la rat tot (IBP:
89%, BZF: 91%; NPX: 98%, DCF: 95%). Do
d6, thé tich tich dung méi rira giai 1a 10 mL
duoc lva chon la diéu kién tdi wu. Luu y réng,

khi ting ti 1& etyl axetat, ddng nghia véi viéc
tang do phan cuc cia dung moi rira giai thi kha
ning lam sach mau giam; trong khi theo chiéu
nguoc lai, ti 1€ hexan cao s€ 1am gidm hi¢u sudt
thu hdi ctia cdc chat phan tich. Vi céc hé dung
mdi co ti 1€ etyl axetat tr 60% trd 1€n, dién di
dd thu duoc da xuit hién nhitng tin hi¢u la, 4nh
huéng t6i kha nang phat hién va phén téch chat.
Theo mét chiéu hudng khic, ti 1 etyl axetat
dudi 50% cho dwong nén 6n dinh hon han va
hiéu sudt thu hoi dat gid tri 16n nhat ddi voi ca 4
chit & hé c6 40% etyl axetat (72 — 90%). Day
cling 12 hé¢ dung méi rira giai toi wu dugc lya
chon trong nghién ctru.
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Hinh 3. Anh hudng ciia thé tich dung méi rira giai dén
hi¢u suat thu hoi.

thé tich rira giai cao hon khong dugc khao sat
do s€ kéo dai thoi gian cd dudi dung mdi, trong
khi hi¢u suat thu hoi khong thét su khac biét.

3.2. Lya chon pha dong dién di

Sau qué trinh chiét pha ran, c6 dudi dung
mbi rira giai, cdc duoc phim chiét ra dugc hoa
tan tr& lai trong pha nudce trude khi bom vao hé
CE. Dbi véi viéc phan tich cic chat nay trong
pha nudc, hé dém 12 mM Tris/Lac cé pH 8,0
dugc bd sung HP-B-CD 1 mM t6 ra 1a thich hop
hon ca [13]. Vi vdy, h¢ dém ndéi trén duoc su
dung lam pha dong dién di trong nghién ctru nay.
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3.3. Bdnh gid phwong phdp

Sau khi tdi wu héa quy trinh phén tich, céc
thong sb dic trung ctia nhu duong chuan, gidi
han phat hién (LOD), giéi han dinh lugng
(LOQ) cua thiét bi, gi6éi han phat hién cua
phuong phép phéan tich (MDL), d¢ chum, do
ding di dugc xac dinh, danh gia.

Céic thong sd duong chuan, gid tri LOD
(S/N = 3) va LOQ (S/N = 10) duoc chi ra trong
Bang 1. Két qua cho thdy, d6i voi tit ca cic
chat phan tich, h¢ s6 twong quan R* ctia duong

chuan déu 16n hon 0,999. Gid tri LOD cao nhét
12 0,60 ug/mL d6i véi DCF, néu ké t6i hé sb
lam giau (100 lé‘in) thi MDL trong mau that dat
6 ug/L, phit hop dé phén tich céc duwoc pham
nay trong nudc tiéu.

Do chum dugc danh gia thong qua do lap
lai (trong ngay) va d¢ tai 1ap (trong 7 ngay). Do
léch chuan tuong d6i (RSD) ddi véi dién tich
pic va thoi gian di chuyén ctia ca 3 chat phan
tich déu tét hon 5,5% cho thiy phwong phap c6
d6 chum tét. Cac két qua dugc trinh bay trong
Bang 2.

Bang 1. Gi6i han phat hién, giéi han dinh luong, hé s6 trong quan (R?) clia cic dudng chgén d6i voi cac ghét
trong dich chiét va gidi han phat hién cua phuong phap phan tich (MDL) doi véi cac chat trong nudc ticu

) ] Khoang
Chat N \ z He¢ so duong LOD LOQ MDL
phan tich Phuong trinh dudng chuan R’ chuan (ug/mL) (ug/mL)  (ug/L)
(ug/mL)
Ibuprofen = (1,1520,04).10”x - (0,62£0,49).10° 0,999 2,0-20 0,25 0,75 2,5
Bezafibrate  y = (7,05%0,25).10"*x — (1,09+2,80).10™ 0,999 2,0-20 0,41 1,23 4,1
Naproxen y = (6,99+0,08).10x — (1,540, 97).10™ 0,999 2,0-20 0,55 1,65 5.5
Diclofenac y = (5,55%0,25).10*x — (0,53 2,69).10" 0,999 2,0-20 0,60 1,80 6,0
Bang 2. D¢ lap lai va d¢ tai lap ddi voi céc chat phan tich trong mau dyng chuan
Chét Ibuprofen Bezafibrate Naproxen Diclofenac
RSD* RSD” RSD* RSD” RSD* RSD” RSD* RSD’
Do lap lai (n =7, RSD %) 2,7 3,7 4,1 3,8 3,9 3,8 5.3 3,8
b tai lap (n =7, RSD %) 3,3 3,8 5,5 3,9 2,1 4,0 3,9 4,0

RSD“ : d¢ léch chudn fuwong dsi vé dién tich pic

RSD : @6 léch chudn twong doi vé thoi gian di chuyén

Do ding cua phuong phép phén tich, bao gbm ca qua trinh xu ly mau va do mau, duge xdc dinh

bang hi¢u suét thu hdi ciia mot lugng chit phan tich biét trude duge thém vao mau nudc tiéu. Khoang

thu hoi dat trong Bang 3 tir 86 t6i 101% d6i v6i ca 3 chit phan tich, phit hop tot so véi yéu cau dit ra
(80 — 110%).

Bang 3. Hiéu suat thu hdi d6i v6i cdc mau thém chuan

~ c Ibuprofen Bezafibrate Naproxen Diclofenac
Mau (ug/L) b b b b
C (ugl) H(%) Cug/) H(%) C((ugl) H(%) C (ugL) H(%)
Meilu 1 40,0 40,3 100,6 42,3 105,6 38,1 95,3 38,1 95,2
Mau 2 75,0 75,2 100,3 64,5 86,0 73,6 98,1 66,8 89,0

c*: nzfng do thém chuén; C’: mfng do do duoc
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3.4. Phan tich mdu thdt

Céc miu nudc tiéu duge ldy theo gio tir ba
tinh nguyén vién (2 nam, 1 nir) trong d0 tudi 20
— 45, ¢6 st dyng thudc IBP (400 mg). Mau
duoc xur Ii theo quy trinh dd xay dung va do
ddng thoi trén thiét bi CE — C*D va HPLC -
DAD. Dién di d6 CE thu dugc nhu Hinh 4,
ndng d6 IBP trong mau cho trong Bang 4. Do

[omv
Mi11
w

/ A / Mm21

M22

IBP . Mau chun
A BZF NPX pcp 7,5 ppm
[ I T I 1
600 700 800 900 1000
Thoi gian di chuyén (gidy)

1éch cua két qua thu duoc gitra phuong phip CE
va HPLC nho hon 10% ddi véi tat ca cdc mau
cho thay phwong phip CE da phat trién 1a tin
cdy va hoan toan c6 thé sir dung dé phan tich
cdc ddi twong dugc pham trong cic mau nudc
tiéu. Ngoai ra, lugng IBP dao thai dudi dang
khong doi d6i véi tat ca cdc tinh nguyén vién
déu nho hon 1%. Diéu nay 1a phi hop véi duoc
dong hoc cua thuéc.

JtZ mV
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IBP Mau chuin
A BRI NPX per 7.5 ppm

T I I 1
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Hinh 4. Pién di dd phén tich mau that

Bang 4. Két qua phan tich ham luong IBP trong mau that

i i Phan
Thoi Thé A « Nong do bo N 2 traim
Miu  gian tich NOI;I% OCE  yprc léch Lh‘f?’ng dao dT?nghl}?"’ng dao
(gid) (mL) (ng/L) (ug/L) (%) thai (ug) ao thai (ug) 4 ..
(%)
MIl 0-4 250 356 +9,52 390 8,75 89 179 0.03
MI2 4-10 120 336 + 8,84 370 9,35 40 ’
M21 0-4 100 342+ 14,5 311 990 34 6 0.02
M22 4-6 255 132 £ 6,83 141 7,05 34 ’
M3l 0-1 210 394+ 11,4 365 784 83
M32 1-4 176 264 9,14 263 030 46 150 0.04
M33 4-10 130 159 11,8 154 351 21 ’

4. Két luan

Phuong phdp dién di mao quan vung sur
dung detector o dan khong tiép xiic két hop
voi xir 1f mau bang chiét pha rin da dwoc phat
trién thanh cong dé tng dung xdc dinh ham
luong IBP, DCF, NPX va BZF trong nudc tiéu.

Céc thong sé danh gia cho thay, phuong phap 1a
6n dinh va ddng tin cdy v&i gioi han phat hién
du tot dé phan tich cic dugc pham trén. Két qua
phan tich mau that d6i chimg véi phuong phép
HPLC déu cho sai s6 < 10%.
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Simultaneous Determination of Ibuprofen, Naproxen,
Diclofenac and Bezafibrate in Urine Samples Using Capillary
Electrophoresis Method Combined with Solid Phase
Extraction

Nguyérl Duy Chién, Nguyén Manh Huy, Nguyén Vin Quan,
Nguyén Thanh Dam, Duong Hong Anh, Pham Hung Viét

Centre for Environmental Technology and Sustainable Development,
VNU University of Science, 334 Nguyén Trai, Hanoi, Vietnam

Abstract: In this research, capillary electrophoresis (CE) zone method using capacitively coupled
contactless conductivity detector (C'D), combined with the sample pretreatment using solid phase
extraction, and was applied to determine ibuprofen, naproxen, diclofenac and bezafibrate in urine
samples. Sample was loaded into LiChrolut RP-18 cartridge and was eluted by 10 mL of the mixture
of ethyl acetate/hexane (40/60 by volume). The elution was further concentrated, solvent changed and
analyzed by CE-C*D using mixture of Tris/Lactic 12 mM with pH=8.0/ hydroxypropyl-p-cyclodextrin
1 mM as the background electrolyte. The method detection limits of all compounds in urine samples
were in range of 2,5 - 6,0 ng/L; the residue standard deviation RSD for peak area and migration time
in the repeated measurements and reproducibility were lower than 5.5%; recovery values ranged
between 86 — 101%.

Keywords: non-steroidal anti-inflammatory drugs, ibuprofen, urine, capillary electrophoresis, solid
phase extraction.



