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Tom tat

Phuong phap sac ky long khéi phd hai lan (LC-MS/MS) da dugc phat trién d€ dinh lugng
ndng do esomeprazol trong huyét tuong tho. Ky thuat QUEChERS dugc st dung dé chiét valam
sach esomeprazol trong huyét tuong. Sau do, chat phan tich dugc tach bang sac ky long pha dao
v6i cot C18 va dinh lugng bang khai phé ba ti cuc. Nguon ion héa ESI duong, ché d6 theo doi
ion MRM d dugc st dung trong nghién ctiu. Pantoprazol dugc stt dung lam chit chudn noi cho
esomeprazol. Gia tri st dung ctia phuong phap dugc xac nhin theo hudng dan ctia ICH vé thim
dinh phuong phéap phan tich thudc trong dich sinh hoc. Két qua thdm dinh cho thdy phuong
phap cé d6 dic hiéu tot, dudng chuin dugc xay dung trong khoang néng d6 0,1 - 20 ng/mL,
giéi han dinh lugng dudi la 0,1 ng/mL; do dung va do chinh xac trong khoang néng do tui 0,1
dén 20 ng/mL déu dap tng theo yéu cau cta ICH va AOAC. Ham lugng chat phan tich trong
mau huyét tuong 6n dinh trong 3 chu ky dong - ra dong trong vong 03 thang va nong d¢ chat
phan tich trong dich chiét n dinh trong 24 gi¢ luu git trong bo tiém mau. Phuong phap dugc
ap dung d€ dinh lugng néng d6 esomeprazol trong huyét tuong tho va ting dung d€ so sanh sinh
kha dung ctia hai ché phdm c6 chita esomeprazol.

Tis khéa: Esomeprazol, pantoprazol, LC-MS/MS, huyét tuiong thé, QUEChERS.

1. AT VAN PE

Esomeprazol (5-methoxy-2-{[(4-methoxy-3,5-dimethylpyridin-2-yl) methyl] sulfinyl}-
1H-benzimidazol) 1a hoat chéit thu¢c nhéom tic ché bom proton, dugc chi dinh diéu trj loét da
day - ta trang, trao ngugc da day - thuc quan, hdi chiing tang tiét acid dich vi, du phong loét da
day - ta trang khi sti dung thu6c chong viém khong steroid, do stress [1-2]. Do dac tinh kém bén
trong moi truong acid dich vi nén cac ché phdm chia esomeprazol déu dugc bao ché dudi dang
thudc giai phong tai ruét [3].

Trén thé gi¢i da c¢6 nhiéu nghién ctiu dé€ xac dinh n6ng dd esomeprazol trong dich
sinh hoc bang HPLC-UV hodc LC-MS/MS. Vi HPLC-UV, Talaat va cong su (2017) da xay
dung phuong phap dinh lugng nong do esomeprazol trong huyét tuong va dat dugc gisi han
dinh lugng dudi (LLOQ) rat thap 0,092 ng/mL [4]. Tuy nhién, phuong phap HPLC-UV thudng
c6 do dac hiéu thép va phan I6n cac nghién ctiu st dung LC-MS/MS d€ dinh lugng esomeprazol
trong nén mau dich sinh hoc. Chunduri va cong su (2016) da nghién ctiu xay dung phuong
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phap dinh lugng esomeprazol trong huyét tuong bang UPLC-MS/MS véi LLOQ 1a 0,1 ng/mL
[5]. Elkady va cong su (2018) ciing da nghién ctiu dinh lugng nong do esomeprazol trong
huyét tuong bang LC-MS/MS v6i LLOQ la 20 ng/mL, d6 thu hoi tit 88,7 -104% [6].

QuEChERS (quick, easy, cheap, effective, rugged, safe) 1a ky thuét xtt ly mau d€ xac dinh
du lugng hoa chat bao vé thuc vat trong mau thuc phdm do Anastassiades va cong su phat
trién [7]. Co ché chung cua ky thudt QuEChERS la lam tang tinh phéan cuc ctia pha nudc khi
thém mudi chiét tu d6 tach pha dung moi hitu co khoi pha nudc, chit phan tich dugc chiét
vao pha htiu co va tién hanh phén tich & cac budc tiép theo. Gan day, nhiéu nghién ctiu da ting
dung ky thuat QuEChERS dé€ phén tich hoat chét trong dich sinh hoc véi nhiéu uu diém vugt
troi nhu do nhay t6t, tinh ddc hiéu cao, thai gian phan tich nhanh, qua trinh xt ly mau don gian.

Nghién ctiu nay thuc hién xay dung va thdm dinh phuong phap dinh lugng esomeprazol
trong huyét tuong thé bang LC-MS/MS két hop xt Iy mau bang ky thudt QuEChERS han ché
anh hudng ctia nén mau so véi nhiéu phuong phap dinh lugng trude day, nghién ctiu nay ciing
dé cap dén do 6n dinh ctia miu ma it nghién ctiu da cong bd. Phuong phép dugc ing dung dé
phén tich esomeprazol trong huyét tuong, phuc vu danh gia sinh kha dung ctia ché phadm c6
chtia esomeprazol.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng va mau nghién ciu

Déi tugng nghién ctu la esomeprazol trong huyét tuong tho. Mau nghién ctiu gobm: mau
trang 1a mau huyét tuong tho khong c6 chat phan tich, mau chuén la mau chiia esomeprazol trong
dung moi acetonitril, mau trang thém chudn la mau huyét tuong c6 chiia chudn esomeprazol,
mau thuc 1a mau huyét tuong c6 chita esomeprazol dugc ldy va xt ly sau khi cho thdé uéng ché
phdm c6 chiia esomeprazol.

2.2. Hoa chit, chit chuin va dong vat nghién ciu

Chat chudn esomeprazol natri (SKS:0114302.01) ham lugng 96,31% dugc dong goi trong
lo thuy tinh t6i mau (200 mg/10), bdo quan & diéu kién 2°C - 8°C, tranh anh sang; va chudn néi
pantoprazol (SKS: 0114306.01) c6 ngudn goc tlii Vién Kiém nghiém thudc Trung Uong, mudi
magnesi sulfat khan c6 nguon goc tt Blic (TCNSX), mudi natri clorid c6 nguén goc tii Trung
Quéc (TCNSX), cac dung moi gom acetonitril (ACN), methanol (MeOH) va acid formic cé
nguon goc tit Merck (btic) déu dat tiéu chuén tinh khiét dung cho HPLC va LC-MS.

Dong vat nghién ctu la tho trang giong duc trudng thanh (4 - 6 thang tudi), khdi lugng
khoang 2 kg, dugc nhap vé trudc khi ti€n hanh thi nghiém 02 tuin va nuodi trong Phong thi
nghiém dugc ly Truong Pai hoc Dugc Ha Noi.

2.3. Thiét bi va dung cu

Hé thong sac ky long khdéi phd hai 1an gom thiét bi khoi phé SCIEX ExionLC™ AD
Triplequad 6500* (My) két n6i véi sac ky long LC 20AD XR cua SCIEX (My). Mot s6 thiét bi
phu trg khac bao gom may ly tim Mikro 220 (My); may ly tam Hermle Z200A (My); can phén
tich (c6 do chinh xac 0,1 mg) XS105 (Metter Toledo) va cac thiét bi, dung cu khac trong phong
thi nghiém.
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2.4. Phuong phap nghién ciou
2.4.1. Khdo sdt diéu kién sdc ky 1ong khoi phd LC-MS/MS dé phan tich esomeprazol

DéE t6i uu hoa diéu kién phén tich, tiém truc ti€p dung dich chudn esomeprazol 1
pg/mL va pantoprazol 1 pg/mL vao detector MS/MS vé6i ngudn ion héa phun dién ti ESI
duong. Chon ché d¢ khao sit tu dong dé ban pha ion phén ti thanh cic ion con, lua chon ion
con ¢6 cudng do tin hiéu cao nhét d€ dinh lugng va ion con c6 cudng do thap hon dé dinh tinh.
T6i vu hoa nang lugng ban pha (CE) tu dong theo phdn mém Analyst 1.7 cta thiét bi. D6i véi
diéu kién LC st dung cot sac ky Agilent Eclipse Plus C18 (150 mm x 2,1 mm), kich thuéc hat
nhdi 3,5 pm, té¢c dé dong 0,5 mL/phut, thé tich tiém 10 pL, thanh phan pha dong gom ACN
va dung dich acid formic 0,1%, t6c d6 dong la 0,5 mL/phut va tién hanh khao sat diéu kién
chuong trinh gradient rtia giai chat phan tich.

2.4.2. Khdo sdt diéu kién xii ly mau
Diéu kién xt ly mau dugc t6i uu théng qua viéc khao sat mot s6 quy trinh sau:

Quy trinh 1: St dung ky thuét chiét 1ong - 16ng [5]. Hut chinh xac 475 uL huyét tuong cho
vao ong ly tdm 2 mL. Thém chinh xac 25 uL dung dich chuén ni 100 ng/mL va 500 uL dung moi
chiét. Lac xody trong 1 phut. Ly tdm véi téc d6 13.000 vong/phut trong 5 phut. Hat 250 uL 16p
dung mai phia trén, théi kho biang khi N, hoa tan lai can bang 250 pL acetonitril. Khdo sat mot
s6 moi truong chiét véi quy trinh 1: ethyl acetat (EtOAc), diethyl ether (DE), hon hgp methyl tert
buthyl ether (MTBE) : ethyl acetat (8 : 2), hon hgp methyl tert buthyl ether: ethyl acetat (5 : 5).

Quy trinh 2: St dung ky thuét chiét QuEChERS [7]. Hut chinh xac 475 uL huyét tuong
cho vao 6ngly tdim 2 mL. Thém chinh xac 25 uL dung dich chuén noi pantoprazol 100 ng/mL va
500 pL acetonitril. Lic xody trong vong 1 phut. Thém mudi chiét vao moi 6ng ly tam. Tiép tuc
lac xody trong 1 phut. Sau do ly tdm véi toc do 13.000 vong/phit trong 10 phut. Hat 200 uL 16p
dich 16ng trén cung vao lo mau, tién hanh dinh lugng néng d6 dugc chit bing phuong phap
sac ky long khéi ph6 LC-MS/MS. Khao sét cac loai mudi chiét v6i quy trinh 2: MgSO,, MgSO,
+ NaCl, MgSO, + PSA, CH,COONH,, MgSO, + C ,va NH CL

2.4.3. Thdm dinh phuong phdp

Tién hanh thdm dinh phuong phéap da t6i uu thong qua cac thong s6 co ban gom: do dic
hiéu; gi6i han dinh lugng duédi (LLOQ); duong chuén; do ding va d6 chinh xdc; do thu hoi; do
6n dinh ctia huyét tuong trong thoi gian dai, sau 3 chu ki dong - ra déng va sau xt ly - bdo quan
trong bo phén tiém mau ty dong. Cac két qua dugc danh gia so sanh véi cac quy dinh theo Dugc
dién Viét Nam V, ICH, FDA va AOAC [8-11].

2.4.4. Nghién ctiu dugc dong hoc

Hai ché phdm gom ché phdm d6i chiéu bot pha hon dich Nexium 10 mg ham lugng 99,7%
so v6i nhan (LOT RCWB/EXP 31-03-20) va ché phdm bao ché micropellet chiia esomeprazol
dang bao ché giai phong tai ruét ham lugng 12,4% dugc cho udng trén tho dé xay dung mo
hinh dugc dong hoc khong ngén. Tho dugc chia lam 02 nhém, méi nhém 03 con, khong cho
dn vao ngay trudc ngay tién hanh nghién ctu, muc li€u tham khao huéng dan ctia FDA [12].
Nhom 1 cho u6ng ché phdm déi chiéu véi liéu 2,5 mg/kg. Nhém 2 cho udng micropellet véi
liéu 2,5 mg/kg. Sau khi cho tho uéng thudc, ti€én hanh lay 3 mL mau & tinh mach tai thé cho
vao dng c6 chua EDTA tai cac thoi diém xdc dinh 0 gid; 0,25 gio; 0,5 gid; 1 gio; 1,5 gio; 2 giod;
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2,5 gi®; 3 gio; 3,5 gio; 4 gio; 6 gid; 8 gid; 24 gid. Ly tAm mau mau véi téc dd 6.000 vong/phut
trong 15 phut. Thu huyét tuong, bao quan & -10°C trudc khi phén tich.
2.4.5. Phudng phdp xii ly s6 liéu

Xt ly cac s6 liéu thong ké bang phan mém Microsoft Excel 2010. Nong d6 esomeprazol
trong huyét tuong dugc tinh toan bang phan mém Analyst 1.7 trén thiét bi sac ky long khéi phé.
3. KET QUA VA BAN LUAN
3.1. T6i wu héa phuong phap phén tich esomeprazol bang LC-MS/MS
3.1.1 Khdo sdt diéu kién vé khoi phd

Thiét bi khéi phé ba ti cuc v6i ngudn ion hoa phun dién tl, ché d ion duong dugc st
dung d€ khao sat diéu kién ion me va ion con t6i uu. Két qua dugc trinh bay trong Bang 1.

Bdng 1. Cdc ion phdn tii va ion con trong phan tich khéi phd

Madnh me Manh con

Chdt phan tich (m/2) (m/2) CE (eV) Ghi chu
198,0 25 Dinh tinh (26,6%%*)
Esomeprazol 346,1 168,0 21 Dinh lugng
151,0 29 Dinh tinh (44,8%)
138,0 43 Dinh tinh (82,9%%)
Pantoprazol 384,0 200,0 19 Pinh lugng
(chudn néi)
153,0 23 Dinh tinh (4,7%*)

* Ty l¢ ion dinh tinh so vdi ion dinh lugng

Céc thong s6 phan tich khéi phé khac dugce t6i uu bao gom: Dién thé dau phun 5.500V;
nhiét do dau phun 450°C; ap suit khi bs trg 30 psi; ap sudt khi mang 8 psi.

3.1.2. Khdo sdt diéu kién sdac ky

Sau khi lya chon dugc ion phan tt, ion con va cac diéu kién t6i uu, tién hanh phén tich dung
dich chudn esomeprazol c6 nong do 50 ng/mL va ndi chuén pantoprazole c6 ndng do 50 ng/mL.

Gradient pha dong goém 2 kénh acetonitril va acid formic 0,1% dugc khao sat dé téi uu, téc
d¢ dong 0,5 mL/phut, thé tich tiém 10 uL, ct sic ky Agilent Eclipse Plus C18 (150 mm x 2,1 mm),
kich thudc hat nhéi 3,5 pm. Két qua diéu kién gradient t6i uu dugc thé hién trong Bang 2.

Bdng 2. Chuiong trinh dung mai cua phuong phdp sdac ky 16ng khéi phd

- ikt Pha dong
0i gian (phut
gian (p Acid formic 0,1 %/H 0 (%) ACN (%)

0,00 10 90
2,50 10 90
5,00 90 10
7,00 90 10
7,50 10 90
10,00 10 90
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Hinh 1 thé€ hién sac ky d6 ctia esomeprazol va pantoprazol trong dung mé6i ACN sau khi
da xdc dinh dugc cac diéu kién LC-MS/MS. Pic thu dugc can doéi, nhon, khong c6 hién tugng
dinh pic, diéu kién phan tich la phu hgp d€ tién hanh dinh lugng esomeprazol trong huyét

tuong.
blkspk8.3 - Esomeprazole2 (OC) 348,100/185.000 Da - samgle 28 of 40 from Dat bli-spk®.3 - Panioprazele2(|S) () 354.000/200.000 Da - sample 28 of 40 from .
Argn: 4.79¢+005 counts Height: 1.20e+005 cps RT. 4.33 min Area: 3.39¢+008 counts Height: 7.48&+005 ¢ps RT: 4,55 min
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Hinh 1. Sic ky do ciia chdt chudn esomeprazol 5 ng/mL (A) va chudn ndi pantoprazole 5 ng/mL
(B) pha trong dung méi acetonitril

3.2. Khao sat quy trinh xt ly mau
3.2.1. La chon quy trinh

Quy trinh 1 stt dung mot s6 loai dung moi d€ khao sat dugc tham khao [5]: ethyl acetat
(EtOAc) QT 1.1, diethyl ether (DE) QT 1.2, hdon hgp methyl tert buthyl ether (MTBE): ethyl
acetat (8:2) QT 1.3, hon hgp methyl tert buthyl ether : ethyl acetat (5: 5) QT 1.4. Quy trinh 2 1a
phuong phap QUEChERS, st dung muoi chiét 1a MgSO, QT 2. V6i quy trinh chudn bi mau nhu
da trinh bay ¢ muc 2.4.2. Cac két qua dugc trinh bay 6 Hinh 2 va Bang 3.

120
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Hiéu suat thu hoi %
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QT 1.1 QT 1.2 QT 1.3 QT 14 QT2

Hinh 2. Két qud khdo sdt quy trinh chiét
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Bdng 3. Hiéu sudt thu héi va dnh hudng ciia nén mau véi cdc loai dung méi trong
phuiong phdp chiét long - long

. N Hiéu sudt thu hoi (%) Anh huéng ciia nén
Loai dung moi .
Chudn Nbi chudn mau (% N)
EtOAc 69,91 96,20 24,68
DE 47,29 60,53 52,71
MTBE:EtOAc (8:2) 69,53 92,83 16,65
MTBE:EtOAc (5 : 5) 68,66 87,51 19,25

Chai thich: Anh hudng ciia nén mau: N = (S_- Sspk)/SCX 100%
Trong do: S_la dién tich pic chdt phan tich pha trong dung moi.
S_, la dién tich pic chat phan tich dugc thém vao trudc quy trinh chiét.
sp

Hiéu suét thu hoi véi tit ca cac loai dung mdi & ca chét chuén (47,3 - 69,9%), chét chudn
ndi (60,5 - 96,2%) va gitia chit chudn so v6i chit chudn ndi trong quy trinh 1 déu thép, anh
hudng ctia nén mau trong quy trinh 1 1én két qua I6n (16,7 - 52,7%). Ngudgc lai, quy trinh 2 cho
hiéu sudt thu hoi & ca chit chuin (90,7%) va chit chuin noi (83,8%) déu cao, dic biét 1a hiéu
sudt thu héi chét chudn tang dang ké so v6i quy trinh 1. Viéc khong stt dung bude lam sach cho
hiéu suét cao trong thu hoi pantoprazol véi dung moéi ethyl acetat (96,2%) hay MTBE: EtOAc (8
:2) (92,8%) nhung danh hudng clia nén mau ciing cao do dich chiét van con nhiéu tap. Ky thuét
QuEChERS cho hiéu sudt thu héi cao, han ché anh hudng ctia nén mau, do d6 quy trinh xu ly
mau 2 (ky thuat QUEChERS) dugc lua chon d€ tién hanh cac nghién ctiu tiép theo.

3.2.2. Khdo sdt mudi chiét

Loai muoi chiét va lugng mudi chiét c6 anh hudng 16n dén do thu hoi. C6 dinh nong do
thém chuén la 50 ng/mL d€ thuc hién cac budc khao sat. Mot s6 mudi chiét thong thuong st
dung cho phuong phdp QUEChERS dugc tién hanh khao sat: MgSO,, MgSO, + NaCl, MgSO, +
PSA, MgSO, + C ., CH,COONH,, NH Cl [7].

Sau khi hut 450 pL huyét tuong trang da dugc xac dinh 1a khong c6 esomeprazol, thém
25 pL dung dich chuén noi 1 ug/mL va 25 pL dung dich chéit chudn 1 pg/mL, thém 500 pL
acetonitril va tién hanh chiét mau véi 06 loai hon hgp muéi chiét khdc nhau: 0,2 g MgSO, (QT
2.1); 0,2 g MgSO, + 0,05 g NaCl (QT 2.2); 0,2 g MgSO, + 0,05 g PSA (QT 2.3); 0,2 g MgSO, +
0,05gC,, (QT 2.4);0,2 g CH,COONH, (QT 2.5); 0,2 g NH Cl (QT 2.6), tién hanh céc budc nhu
quy trinh. Két qua thu dugc thé hién trong Hinh 3.

. 120 ¥ Esomeprazol ® Pantoprazol
S 100
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Hinh 3. Hiéu sudt thu hoi ciia esomeprazol theo cdc quy trinh xii ly mau khdc nhau

Tap chi Kiém nghiém va An toan thyc phdm - Tap 4, S6 1, 202l



Nghién cudu xay dung phuong phdp dinh lugng esomeprazol...

St dung mudi chiét NH,Cl, CH,COONH, lam cho thé tich 16p acetonitril tach ra it,
dan t6i khong chiét dugc hoan toan chét phén tich ra khdi pha nudc. V6i cac mudi chiét con lai
MgSO,, MgSO, + NaCl, MgSO, + PSA, MgSO, + C , cho thé tich 16p acetonitril tuong duong
nhau, v6i cach sti dung hén hgp muéi MgSO, + NaCl cho hiéu sudt thu h6i mau chudn cao nhit.
Do d6, hon hgp mu6i MgSO, + NaCl dugc st dung cho céc thi nghiém ti€p theo.

Nhu vay, quy trinh xt ly mau huyét tuong dugc t6i uu nhu sau: Hut chinh xac 475 uL
huyét tuong cho vao 6ng ly tim 2 mL. Thém chinh xac 25 pL dung dich chuén néi pantoprazol
100 ng/mL va 500 pL acetonitril. Thuc hién lac xody trong vong 1 phat. Thém vao moi ong ly
tam hon hgp mudi chiét 0,2 g MgSO, + 0,05 g NaCl. Tiép tuc lac xody trong 1 phut. Sau dé ly tam
v6i toc do 13.000 vong/phut trong 10 phat. Hat 200 pL 16p dich 1ong trén cuing vao lo mau, tién
hanh dinh lugng néng d6 esomeprazol bang phuong phap sic ky long khéi phd LC-MS/MS.

3.3. Thdm dinh phuong phap phan tich
3.3.1. Bo dic hiéu
Dbanh gia do dic hiéu cua phuong phap qua cac tiéu chi sau:

+ Tinh s6 diém IP (IP - Identification point): Theo cach tinh diém IP d6i v6i moéi ion me
la 1 diém, moi ion con la 1,5 diém. Két qua thu dugc trén mau chuén va trén mau trang thém
chuidn cho thiy esomeprazol va pantoprazol déu c6 s6 diém IP = 5,5 > 4; thda mén yéu cau phan
tich khéi phé LC-MS/MS caa AOAC [10].

Th2 I bleespk® 4 « Esomeprazole2 (3C) 248.100/188 000 Da - sample 27 of 40 from Dat l blispich 4 « Pantopeazole2(15) (&) 384.000/290.000 Da - sample 27 of 40 from
500 Aned! 1.07e+008 counts Height: 2.25e+005 eps RT: 4.39 min Ased: 7.300+008 counts Height 1.88e+008 g RT. 4.55 min
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Hinh 4. Sdac ky do thdm dinh tinh ddc hiéu ciia phuong phdp phan tich xdc dinh nong do
esomeprazol trong huyét tuong bang thiét bi LC-MS/MS (A: Sdc ky do ctia mau trang,
B: Sdc ky do ciia mau trang thém esomeprazol chudn,

C: Sdc ky do ctia mau trang thém chudn noi pantoprazol chudn)

+ Phén tich mau trang (n = 6), mau trang thém chuén esomeprazol 5 ng/mL va pantoprazol
5 ng/mL theo phuong phap da dugc xay dung. Trén sac ky d6 ctia mau huyét tuong trang (Hinh
4A), tai thoi diém 4,39 phut va 4,55 phut trung véi thoi gian luu clia esomeprazol va pantoprazol
(Hinh 4B va 4C) khong xudt hién cac pic ¢6 manh phd khoi m/z = 346,1/168 (dédc trung cta
esomeprazol), manh phd khéi m/z = 384/200 (ddc trung cho pantoprazol). Do vay, phuong
phap phan tich c6 do dac hiéu véi esomeprazol va pantoprazol theo cac quy dinh ctia phuong
phap phan tich thudc trong dich sinh hoc [9, 11].

3.3.2. Budng chudn va khodng tuyén tinh

Tién hanh thém chuén vao huyét tuong trang & cac mic nong do6 tu 0,1 dén 20,0 ng/mL
c6 thém 5 ng/mL chudn noi pantoprazol va phan tich trén LC-MS/MS. Xay dung duong phu
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thudc gitra ndng d6 esomeprazol thu duoc véi ty 18 giita dién tich pic chat chuan va dién tich pic
chuén néi. Pudng chun dugc lap theo phan mém ctia thiét bi, theo phuong phap héi quy tuyén
tinh, st dung hé s6 ty trong 1/x. Cac két qua cho thdy trong khoang nong do da khao sat c6 su
tuong quan tuyén tinh nong d¢ véi ty 1é tin hiéu ctia esomeprazol va chuén noi, phuong trinh
hoi quy tuyén tinh thu dugc lay = 0,0345x + 0,0016, v6i hé s6 tuong quan tuyén tinh r* > 0,99
va d¢ chéch < 15% 6 tit ca cac gia tri nong do dat yéu ciu cho phép theo quy dinh ctia phuong
phap phap phén tich thudc trong dich sinh hoc [9, 11].

3.3.3. Ddnh gig dnh hudng nén

Anh huéng nén ctia phuong phép dugc dénh gi thong qua so snh dudng chudn pha trén
nén mau va trén nén dung moi, trong khoang néng d6 0,1 dén 20,0 ng/mL. Két qua thu dugc
dua trén phuong phap héi quy tuyén tinh va dugc lap trén phan mém cua thiét bi phan tich.
Phuong trinh héi quy ctia mau chuén 1a y = 0,0287x + 0,0013, r* > 0,99; phuong trinh hoi quy
ctia mau trang thém chuén la y = 0,0345x + 0,0016, r* > 0,99. Hé s6 goc cua 2 duong chudn thu
dugc léch nhau 16,8% dat yéu cau cho phép theo quy dinh ctia phuong phap phap phéan tich
thudc trong dich sinh hoc (dudi 20%) [8].

3.3.4. Gidi han dinh ligng dudi (LLOQ)

Phan tich mau huyét tuong trang va mau huyét tuong chita esomeprazol v6i nong do 0,1
ng/mL. Xdc dinh dién tich pic esomeprazol va chuidn noi pantoprazol ctia mau LLOQ va xac
dinh n6ng d6 esomeprazol c6 trong cac mau tii duong chudn. Két qua thdm dinh cho thay ty
1é dap ting cta pic esomeprazol trong mau LLOQ (0,1 ng/mL) so v6i dap ting tai thoi gian luu
trong mau huyét tuong trang la 9,0 (16n hon 5).

3.3.5. D¢ diing va do chinh xdc

b ding va do chinh xac dugc xac dinh dong thoi bang cach st dung t6i thiéu 3 nong do
ctia mau chuén kiém tra, 1 néng do gin vai gid tri nho nhét ctia dudng chudn, 1 néng do gin
v6i gidi han trén cta dudng chudn va 1 ndéng do gan diém gitia. Tién hanh thuc hién danh gia
bang cach thém chudn vao mau huyét tuong trang ¢ 3 muc néng doé khac nhau la 0,1 ng/mL;
5 ng/mL va 20 ng/mL (n = 6), ndng d6 chuin noi pantoprazol la 5 ng/mL, phén tich theo quy
trinh da xay dung. Cac két qua phan tich dugc thé hién & Bang 4.

Bdng 4. D¢ dung va do chinh xdc cua phuong phap LC-MS/MS

Nong dé 0,1 ng/mL 5 ng/mL 20 ng/mL
Do dung (%) 61,3 99,2 91,9
Do chinh xdc (%) 4,69 2,41 3,22

Cac két qua nay cho thay phuong phap c6 do chinh xac dap ting yéu cau theo quy dinh
cua phuong phap phan tich thudc trong dich sinh hoc (RSD% khong vugt qua 15%) [9, 11]. P
ding thé hién qua d6 thu hdi tai 0,1 ng/mL vugt qua gidi han theo quy dinh cua ICH (80 - 120%),
nhung dap ting yéu cau theo quy dinh cia AOAC (d¢ thu héi 60 - 115% ) [10]. Ham lugng khao
sat thap (0,1 ng/mL) c6 thé gay anh hudng dén két qua xac dinh d6 thu hoi; day 1a mot di€ém han
ché ctia phuong phap va cin dugc khic phuc trong cic nghién cuu tiép theo.

Tap chi Kiém nghiém va An toan thyc phdm - Tap 4, S6 |, 202!



Nghién cudu xay dung phuong phdp dinh lugng esomeprazol...

3.3.6. Do on dinh

Khao sat 02 16 mau tai LQC (mau kiém tra n6ng d6 thip 0,1 ng/mL) va HQC (mau kiém
tra nong do cao 20 ng/mL) cho cac phép thdm dinh trong thoi gian dai, sau 3 chu ki dong - ra
dong, sau xt li - bdo quan trong lo mau dit trong bd tiém mau ty dong 24 gid. Tién hanh phan
tich theo quy trinh da x4y dung, két qua d6 6n dinh cia mau huyét tuong (n = 3) dugc thé hién
trong Hinh 5 va Hinh 6.
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Hinh 5. Két qud do 6n dinh dai han va 3 chu ki dong - ra dong ctia mau (rd ldn 1, lan 2 va ldn 3
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Hinh 6. Két qud do on dinh ctia mdu sau chiét - bdo qudn trong b tiém mau ty dong

Céc gia tri RSD va d0 léch so véi thoi diém ban dau déu nho hon 15% cho thdy phuong
phap dam bao dugc yéu cdu vé do 6n dinh ctia dugc chat trong huyét tuong dong vat thi nghiém
[9 - 11]. Tai nong do LQC, muc doé dao dong vé ham lugng kha 16n, cho thay sai s6 cua phuong
phap tai mic nong do nay cé dao ddong l6n; tuy nhién sai s6 nay van nam trong gidi han cho
phép (+ 15%).
3.3.7. Ung dung phudng phdp phén tich esomeprazol trong huyét tuong thé

Ap dung quy trinh xti Iy m4u va phan tich bing LC-MS/MS da dugc khéo st va thim dinh
dé€ phan tich dinh lugng esomeprazol trong huyét tuong d6i véi ché phdm chia esomeprazol.
Nhom nghién ctiu da ap dung phuong phap trén dé phan tich cic mau huyét tuong thu dugc
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tai cac thai diém xdc dinh khi cho tho uéng hai ché phdm chita esomeprazol. Tt d6 x4y dung
md hinh dugc dong hoc cho ché phdm nghién ctiu bao ché va gép phan danh gia kha nang hép
thu cta ché phdm nghién ctiu so v6i ché phdm d6i chiéu trén thi trudng. Hinh 7 thé hién néng
dd esomeprazol trong huyét tuong tho theo thoi gian.
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= g 4
252
Z 0 T T —.—|
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Hinh 7. Nong do esomeprazol trong huyét tuong thé theo thdi gian cua ché phdm
nghién citu va ché phdm doi chiéu

Két qua cho thdy thoi gian dat néng d¢ cuc dai (T ) ctia ché phdm déi chi€u 16n hon so
v6i ché phdm thi. Nong do cuc dai (C__ ) clia ché phdm micropellet bao ché cao gip 2,24 1an
sov6i C__clia ché phdm doi chiéu. Trong khi do, dién tich du6i dusng cong (AUC, ) ctia ché
phdm thu cao gép 1,39 lan ché phdm d6i chiéu. Thai gian ban thai ctia ché phdm déi chiéu 1a
1,367 + 0,888 gid, cao hon ché pham thu la 0,962 + 0,535 gid. Qua céc thong s duge dong hoc
co ban, ché phdm thti cho tac dung tét hon ché phdm déi chiéu, cong thiic bao ché micropellet
dang nghién ctiu diing huéng va can tiép tuc phat trién.

Céc két qua phéan tich mau huyét tuong tai cac thoi diém dat yéu cau vé d6 dung, do
chinh xdc va d¢ léch theo quy dinh ctia phuong phap phén tich thudc trong dich sinh hoc (sai
khéac duéi 15% so v6i nong do ly thuyét tuong ting) [9, 11]. Nhu véy, nghién ctu da trinh bay
vé phuong phap dinh lugng esomeprazol trong huyét tuong tho va dugc thdm dinh day du véi
quy trinh xt Iy mau theo phuong phap QUEChERS lam giam anh hudng ctia nén va tang hiéu
qua phuong phap, dac biét tiéu chi vé do 6n dinh da dugc thim dinh 1a di€ém khac so v6i nhiing
nghién ctiu trude day, lam tang do tin cay ctia phuong phap nghién ctiu trong viéc ing dung
danh gia sinh kha dung lam co s d€ nghién ctiu bao ché phat trién thuéc méi chiia esomeprazol.

4. KET LUAN

Stt dung LC-MS/MS pha dao két hgp véi xti Iy mau bang ky thuat QuEChERS, chung toi
da xay dung dugc quy trinh phan tich esomeprazol trong huyét tuong tho co st dung chuin néi
la pantoprazol v6i do dac hiéu dat yéu cau ICH, U.S. FDA va AOAC, khoang tuyén tinh 0,1 - 20
ng/mL, d ding va d¢ chinh xac v6i cac mau nong do khao sat déu dap ting theo yéu ciu ctia
ICH, d¢ thu hai dat yéu cdu AOAC, d6 6n dinh cua esomeprazol trong huyét tuong trong 03
chu ky dong - ra dong trong vong 03 thang va trong 24 gid luu git trong bo tiém mau dam bao
yéu cau véi két qua RSD va do 1éch so véi thoi diém ban ddu nho hon 15%. Phuong phap da
dugc ting dung dé€ danh gia sinh kha dung ctia ché phdm micropellet chita esomeprazol so véi
ché phdm déi chiéu.
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Nhom nghién ctiu xin gti 16i cam on t6i Dugc si Lé Thanh Lam cong ty C6 phan dugc

phdm Mediplantex, cong ty Colocon da ho trg nguyén vat liéu d€ thuc hién dé tai.
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Determination of esomeprazole in rabbit plasma hy liquid
chromatography tandem mass spectrometry (LG-MS/MS)
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Abstract

A rapid extraction method was developed and validated for esomeprazole determination
in rabbit plasma by liquid chromatography tandem mass spectrometry (LC-MS/MS).
Esomeprazole in rabbit plasma was extracted and then cleaned up using QUEChERS technique.
The analyte was separated using C18 column and quantified by MS/MS detector. Pantoprazole
was used as the internal standard. The positive ESI source was used in this study together with
the multi-reactive ion monitoring mode. The validity of the method has been confirmed in
accordance with ICH Harmonized guidelines on bioanalytical method validation. The method
showed good specificity, good stability, with the linearity varying from 0.1 ng/mL to 20 ng/mL,
the lower limit of quantification was 0.1 ng/mL, the accuracy and precision were within 85%
and 115% which achieved the ICH Harmonized guideline requirements, FDA guideline and
AOAC International requirements. The method has been applied to quantify the concentration
of esomeprazole in rabbit plasma, and then to compare the bioavailability of two preparations
containing esomeprazole.

Keywords: Esomeprazole, Pantoprazole, LC-MS/MS, rabbit plasma, QuEChERS.
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