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DPINH LUQNG TACROLIMUS TRONG MAU NGUOI
BANG PHUONG PHAP SAC KY LONG KHOI PHO

Trén Bd Hiéul, Chir Van Ménl, Hoang Xudn Sir'
Dinh Thi Thu Hang', Pao Pirc Long', Nguyén Pirc Hgmhz
LéViet T hd’ng3, Pham Vin Ti ran’, Pham Quéc T odn’
Vii Quang ng3, Truwong Quy Kién®
Tém tit

Muc tiéu: Xay dung va tham dinh phuong phap dinh lugng tacrolimus trong
mau toan phan ngudi bang phuong phép sac ky long khdi phd (LC-MS/MS) dé
tmg dung trén bénh nhan (BN) ghép than. Péi twong va phwong phdp:
Tacrolimus va chuan ndi duoc chiét tr mau toan phan bang cach st dung
methanol/1,125M ZnSO, (66/34, v/v) va dugc tach bang rira giai gradient trén
cot ACQUITY UPLC® BHE C18 (2,1x100 mm; 1,7 um) ¢ 25°C st dung pha
dong 1a acetonitril va amoni acetat 5 mM. Tc do dong 1a 0,2 mL/phit, phan
dich trong 5 pL dugc bom vao phan tich trong hé thong LC-MS/MS. Céc ion
dugc phat hién bang cach theo ddi da phan tng trén hé thdng MS/MS Xevo
TQD. Phuong phap duoc tham dinh theo huéng dan cua FDA va duoc Gng dung
dé¢ dinh lugng noéng do6 tacrolimus trén BN ghép than, dong thoi so sanh mbi
twong quan va su khac biét véi phuong phap mién dich hoa phat quang (CLIA).
Két qua: Phuong phap c6 tong thoi gian sic ky 1a 5 phut. Puong chuan tuyén
tinh trong khoang 1,0 - 100,0 ng/mL véi gi61 han dinh lugng dudi 1a 1 ng/mL.
Do chinh xac trong ngay va khac ngay lan luot ndm trong khoang 93,3 - 109,2%
va 96,0 - 108,4%. B ding trong ngay va khac ngay dao dong trong khoang
0,8 - 9,4%. Ty 1¢ thu hdi cua tacrolimus dao dong tir 102,6 - 107,8%. Cac chi tiéu

vé do dung, do chinh xac va ty 1é thu hdi dap wng cac tiéu chuin cua FDA.
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Két qua vé mdi twong quan va sy khac biét ndong do tacrolimus giira hai phuong
phap cho thdy phuong phap LC-MS/MS c6 do tin cay dé tmg dung trong theo doi
noéng do tacrolimus trén 1am sang. Két lugn: Nghién ctru da xay dung, tham dinh
va tmg dung dugc phuong phap dinh luong tacrolimus trong mau toan phan dat
dugc céc ti€u chi nhanh, nhay, tinh chon loc va d¢ dac hiéu cao, dap ung yéu cau
phan tich trong cac nghién ctru twong dwong sinh hoc cua tacrolimus.

* Tir khéa: Tacrolimus; Phan tich; Khéi phé; Phwong phdp.

DEVELOPMENT AND VALIDATION OF THE LC-MS/MS METHOD
FOR DETERMINING TACROLIMUS IN HUMAN WHOLE BLOOD
FROM KIDNEY TRANSPLANT RECIPIENTS

Objectives: To develop and validate an LC-M/SMS method for the
determination of tacrolimus (FK506) in whole blood in kidney transplant
recipients. Subjects and methods: Tacrolimus and the internal standard were
extracted from human whole blood using methanol/1.125M ZnSQO, (66/34, v/v)
and separated using gradient elution on an ACQUITY UPLC® BHE C18 column
(2.1x100 mm; 1.7 um) kept at 25°C with acetonitrile and 5 mM ammonium
acetate as mobile phase. The flow rate was 0.2 mL/min, and a 5 pL aliquot of
residues was injected into the LC-MS/MS. Detection was carried out by multiple
reactions monitoring on a MS/MS Xevo TQD system. The method validation
was performed according to FDA guidelines and applied to determine tacrolimus
concentration in kidney transplant patients. The method comparison of LC-
MS/MS vs chemiluminescent microparticle immunoassay (CLIA) was performed
using a standardized major axis regression analysis and Bland-Altman plots.
Results: The method had a total chromatographic run time of 5 minutes. The
calibration curves were linear over the range of 1.0 - 100.0 ng/mL with a lower
limit of quantification of 1 ng/mL. The intra-day and inter-day accuracy were
within the range of 93.3 - 109.2% and 96.0 - 108.4%, respectively, and the intra-
day and inter-day precision ranged from 0.8 - 9.4%. The mean extraction
recoveries of tacrolimus ranged from 102.6 - 107.8%. The methods of accuracy,
precision, and recovery meet the acceptance criteria according to FDA
guidelines. The results of the correlation and bias in tacrolimus concentrations
between the two methods show that the LC-MS/MS method is reliable for
application in clinical tacrolimus concentration monitoring. Conclusion: A rapid,
sensitive, selective, and reliable method for the determination of tacrolimus in
human whole blood has been successfully developed, validated, and applied.

* Keywords: Tacrolimus, Analysis;, Mass spectrometry, Method.
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PAT VAN PE

Tacrolimus 1a loai thudc wc ché
mién dich macrolide méi duge phan 13p
tir viéc nudi cdy vi khudn Streptomyces.
Tac dung dugc ly chinh cua tacrolimus
14 rc ché hiéu qua su hoat hda cua cac
té bao lympho T va lién két véi cac thu
thé t& bao nodi sinh dé tao thanh mot
phttc hop immunophilin. Tacrolimus
c6 thé ngin ngira hiéu qua sy dao thai
cap tinh sau khi ghép gan va than. Hién
nay, tacrolimus dugc st dung rong rai
trong diéu trj chong dao thai va cac
bénh lién quan dén hé théng tw mién
dich ¢ gan, than, tim, tuyén tuy va cac
co quan cay ghép khac [1].

Do cira sb diéu tri hep cuia tacrolimus,
moi twong quan gitra lidu dung va nong
d6 tacrolimus trong mau toan phan 1a
thép, do d6 rat kho thuc hién céc
nghién ctru dugc dong hoc lam sang.
Hién tai, cac phuong phap phu hop
nhét dé nghién ctru dugc dong hoc 1am
sang cua tacrolimus la xét nghiém
mién dich enzyme vi hat (MEIA), xét
nghi¢m mién dich lién két enzyme
(ELISA), va khéi pho két hop sic ky
long (LC-MS/MS) [2, 3]... LC-MS/MS
¢6 uwu diém 1a thoi gian phan tich ngan,
xtr Iy mau nhanh, d6 dic hiéu cao, do
chinh xac cao, d§ nhay cao, chi phi
thap...[4]. Nghién ctru nay nham: Xdy
dung va tham dinh mét phirong phdp
LC-MS/MS nhanh, nhay va chinh xdc

dé xdac dinh nong dg tacrolimus trong
mdu toan phan va img dung dé tién
hanh nghién curu twong duwong sinh hoc
trén BN ghép than.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Nguyén li¢u

Chét chuan tacrolimus (QT193031186;
98,6%) va chuan ndi roxithromycin
(QT159060618; 95,5%) duoc cung cap
boi Vién Kiém nghiém thubc Trung
uong. Cac dung moi pha dong va dung
mdi xtr Iy mau dat do tinh khiét theo
tiéu chuan LC-MS duoc mua tir cong
ty Merk (Ptic). Mau toan phan dugc
cung cip boi Khoa Huyét hoc - Truyén
mau, Bénh vién Quan y 103. Khang
thé va héa chét dung cho phuong phap
CLIA dugc cung cap boi cong ty
Abbott (Hoa Ky).

2. Thiét bj

Cac mau dugc phan tich bang hé
thong sic ky long khdi phd LC-
MS/MS Xevo TQD (Water, Hoa Ky)
va may Architect CI 16200 (Abbott,
Hoa Ky). Céac thiét bi bao gdm céin
phan tich MS 205 DU (Mettler Toledo,
Thuy  Si), A
(IKAlabdancer, btc), may ly tim
Universal 320 (Hettich, Drrc)... déu
dat tiéu chuan ISO/IEC 17025, GLP va
dugc hiéu chuan theo quy dinh.

may lac  vortex
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3. Lwa chon cac diéu kién dinh
lwgng tarcolimus trong mau toan phan

Cac ion me, ion con dung dé dinh
lugng, dinh tinh duogc chon bﬁng
phuong phap khao sat tuy dong. Cac
thong s6 MS/MS duoc tu dong tdi uu
bang ché do MS tune cua thiét bi. Sur
dung cOt phan tich pha dao (C;g; 100 %
2,1 mm; 1,7 um) dé tién hanh khao sét
va lga chon dung mdéi pha dong.
Nghién ctru tién hanh khéo st trén hé
pha dong gém 3 thanh phan 1a MeOH,
MeCN va CH3;COONH, bing ché do
dang dong va thay dbi ty 1& thanh phan
pha dong. Pha dong dugc chon phai
dam bao pic can phan tich trong sac ky
dd tach rd rang, khong bi chip véi cac
pic nhiéu khac, it bi dodng pic, thoi
gian luu hop ly.

4. Chuan bi miu chuian va miu
kiém soat chit lwgng

Dung dich chuin gbc cua tacrolimus
va roxithromycin dugc chuan bi chinh
xac trong acetonitril va methanol ¢ 250
png/mL va sau do6 dugc bdo quan ¢ -
80°C. C4c mau hiéu chuan duge chuan
bi bang cach pha loing dung dich
chuan gbc trong mau toan phan ngudi
dén cac n@)ng do 1; 5, 10; 25; 50; 75 va
100 ng/mL. Bén mau kiém soat chat
lurong (QC) duoc chuin bi ¢ nong do
5; 10; 50; va 75 ng/mL.
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5. Phwong phap xir Iy miu

Mbi méiu (100 pL) duoc két taa
bang cach st dung 200 uL
methanol/1,125M ZnSO, trong nudc
(66/34, v/v) chtra 50 ng/mL chit chuin
ndi. Hon hop duoc lic xoay trong 30
gidy va dé 5 phat ¢ nhiét do phong, sau
doé duoc ly tam ¢ 13.000 vong/phut
trong 10 phiit & 4°C. 5 pL phan dich
trong dugc dua vao phan tich trong hé
thong LC-MS/MS str dung bo 1dy mau
tu dong hoat déng & 20°C.

6. Tham dinh phwong phap

Phuong phap duoc xay dung va
thAm dinh theo huéng dan cia FDA.
D¢ dac hiéu duoc danh gia b'flng cach
phan tich sau miu tring khac nhau.
Tiéu chuan chip nhan 1a dap Gng cua
mAu tring tai thoi diém trung véi thoi
gian luu cta chit phén tich khong dugc
vugt qua 20% dap tmg cua chat phan
tich o néng do giéi han dinh lugng
dudi (LLOQ).

LLOQ dugc danh gia don 1€ trong
sau mau khac nhau ¢ nong do6 1,0 ng/mL.

DPuong chuin va khoang tuyén tinh
duoc xac dinh béng cach phan tich
nam duong chuin khac nhau voi nong
do tr 0,5 - 100 ng/mL trong ndm ngay
riéng biét.

D¢ ding va do chinh xac dugc danh
gi4 bang cach phan tich sau lan lip lai
ctia mdi mau QC trong mot ngay va ba
lan lip lai cua mdi mau QC trong nim
ngay khac nhau.
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Ty 1¢ thu hdi dugc xac dinh bing
cach so sanh dién tich dinh cua céc
mau QC thu dugc trong mau toan phan
v6i cac ndng do twong duong trong
pha dong.

Anh huéng cia nén mau (ME) duoc
xac dinh bing cach so sanh dién tich
dinh ctia miu kiém tra ndng d6 thip
(LQC) va mau kiém tra ndng do cao
(HQC) trong méau toan phan véi cac
mau c6 cing néng do trong pha dong.
Sau 16 mau toan phan khac nhau duoc
sir dung dé danh gia anh huong cua
nén mau va ty 1& (dién tich pic trong
mau toan phan/dién tich pic trong pha
dong) dugce goi 1a hé s6 nén (MF) dé
xac dinh ME.

b6 6n dinh cua tacrolimus trong
mau toan phan duoc danh gid bang
cach phan tich sau 1an lap lai cac mau
LQC va HQC trong cac diéu kién bao
quan va quy trinh khac nhau. P§ on
dinh ngan ngay duoc xac dinh bang
cach phan tich cac mau QC nay sau khi
dugc bao quan ¢ nhiét d§ phong trong
5 gio. Cac diéu kién dong lanh va ra
dong bao gom ba chu ky dong lanh & -
70°C va ra dong & 37°C, mdi chu ky
12 gio. PO 6n dinh cia miu sau xir Iy
dugc danh gia bang cach phan tich cac
mAau nay sau khi két tia protein va gitr
chung trong thiét bi 14y miu tu dong
trong 24 gid. Do 6n dinh dai ngay

dugc danh gia khi bdo quan ¢ -70°C
trong hai thang. Tiéu chudn chip nhan
cho d6 on dinh nam trong khoang 15%
do chinh xac.

7. DPinh lwong va so sanh nong do
tacrolimus trén BN ghép than

Phuong phap LC-MS/MS sau khi
dugc xay dung va tham dinh duoc Gmg
dung dé dinh lugng néng do tacrolimus
trong mau 96 BN tai cac thoi diém 1, 3
va 6 thang sau ghép than tai Khoa
Than va Loc mdu, Bénh vién Quan y
103, Hoc vién Quan y. Phan tich hoi
quy truc chinh chuin hoa va biéu dd
Bland-Altman duoc dung dé so sanh
noéng do tacrolimus dinh lugng bang
phuong phap LC-MS/MS va phuong
phdp mién dich hoéa phat quang
(CLIA).

8. Phwong phap xir Iy s6 liéu

Gia tri trung binh, do léch chuan, do
léch chuan tuong d6i, phuwong trinh hoi
quy, hé s twong quan hoi quy duoc
xac dinh bang phin mém Microsoft
Excel 2016.

9. Pao dirc nghién ciru

Nghién ctru dugc Hoi déng Y duc
cua Hoc vién Quan y thong qua. Viéc
léy mau va xét nghiém chi dugc thuc
hién khi c6 sy dong ¥ bang cam két

cua nguoi bénh hodc nguoi nha BN.
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KET QUA NGHIEN CUU

1. Lwa chon diéu kién phén tich khoi pho

Dé lya chon diéu kién phan tich khdi pho, dung dich chuan tacrolimus & néng
d6 100 ng/mL duogc tiém truc tiép vao khdi phd. Ché d6 ESI (+) duoc chon va
ion me¢ cua [M + H] + dugc phan manh dé thu duoc ion con. Bé dinh luong, ion
con c6 cuong do cao nhat d3 duoc chon. Céc thong s6 khdi phé duoc xac dinh

bang phan mém Water’s Intellistart va duoc trinh bay trong bang 2.

Dung méi pha dong duoc khao sat va toi vu héa nhu sau:

Kénh A: Acetonitril (1% acid formic);

Kénh B: Amoni acetat 5 mM.
Bang 1: Gradient dung moi pha dong.

Thaoi gian (phit) Acetonitril (%)
0,00 60
1,25 60
1,26 98
3,00 98
3,01 60
5,00 60
Bang 2: Thong s cua detector khdi pho.

Piéu kién khdi pho Tacrolimus IS
Ché d6 ion hoa ESI (+) ESI (+)
Capillary voltage (kV) 3,25 3,5
Cone voltage (V) 55 55
Desolvation temperature (°C) 350 350
Desolvation gas (L/H) 800 800
Cone gas (L/H) 10 20
Collision energy (V) 22 30
Parent ion (Dalton) 821,5 837,8
Product ion (Dalton) 768,5 158,2
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Hinh 1: Sic ky do pha dong ty 16 MeCN - CH;COONH, 5 mM 60:40.

Két qua cho thay véi cac thong sd khéi phd (Bdng 2), ion con cia tacrolimus
va chuén ndi c6 cuong do cao nhét, duoc tich hoan toan va phan biét ro khoi
tap chat.

2. b6 dac hiéu

Trong sic ky db cta cdc mau tring, mau tacrolimus chuin va mau chuan noi
(IS) pic cta tarcolimus va IS duoc phan biét rd, tach hoan toan khoi pic tap chat
c6 trong mau. Ty 1¢ dap (mg ciia tarcolimus va IS so véi mau trang < 20% va 5%,
do vay phuong phap dat yéu cau vé do chon loc va do dic hiéu.

Béang 3: Do dac hiéu va gidi han dinh luong duoi.

L6 mau BL/LLOQ BL/IS Do chinh xac (%)
1 0,1248 0,0018 100
2 0,1222 0,0013 100
3 0,1407 0,0019 100
4 0,1302 0,0017 100
5 0,1407 0,0023 90
6 0,1558 0,0022 90
Trung binh 0,1357 0,0018 96,7
CV% 53
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3. Gidi han dinh lwgng dudi

Két qua bang 3 cho thdy dap Gmg cia mau LLOQ 16n hon 5 1an so véi dép ung
ciia mau trang. O nong d6 1 ng/mL dat yéu ciu vé do dang (80 - 120% so véi
nf)ng do thuc) va do chinh xac khi tién hanh phan tich trén cac mau LLOQ
doc 1ap co hé sb bién thién (CV) < 20%. Mirc ndng do 1 ng/mL dap ting yéu cau
phan tich cac nghién ctu twong duong sinh hoc cua tarcolimus véi nong do
Coax kKhoang 0,6 - 0,7 pg/mL, do viy dap ung cac yéu cau vé giéi han dinh
luong dudi.

4. Pwong chuin va khoéng tuyén tinh

Puong chuan duoc xay dung bang cach st dung dap ung cua ty 1¢ dién tich
pic (y) so v&i ndng do tacrolimus (x) véi hé s weighting pht hop 1a 1/x2 xac
dinh tir dir liéu tham dinh. Két qua cho thiy cac dudng chuan tim diém cua
tacrolimus tuyén tinh trong pham vi nong do tir 0,5 - 100 ng/mL theo phuong
trinh hoi quy dang Y = aX + b voi R?*>0,99. Néng do tacrolimus duoc tinh lai tir
phuong trinh héi quy trong khoang 92,2 - 109,5% déu trong khoang gi6i han cho
phép 13 85 - 115% va 80 - 120% dbi voi LLOQ. Nhu vdy, dudng chudn duoc xay
dung dap tng cac tiéu chuan quy dinh ctia phwong phép phén tich.

Comgournd name: Tacrohmus

Correlaen coethoent 1= 0099061, r*2=0998123
Cabbraton curve: 465613 " 5 + 172.999

Respon se type: External S, Area
Curve type: Linear, Onigin: Exclude, Weighting: 120%2, Axis rans: None

25]
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Hinh 2: Puong chuén tacrolimus trong mau toan phan.
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5. Do dung va d¢ chinh xac

Bang 4: Do dung va dg chinh xac.

Miu QC (ng/mL) n Mean+=SD | CV (%) | D¢ chinh xac (%)

Do dung do chinh xac trong ngay

LLOQ 6 0,9+0,1 5,5 93,3
LQC 6 5,1+0,1 2,4 101,3
SQC 6 10,0 £0,1 1,2 99,7
MQC 6 52,8 +0,4 0,8 105,6
HQC 6 81,9+ 0,6 0,9 109,2
Do dung do chinh xac khac ngay

LLOQ 6 0,9+0,1 7,5 96
LQC 6 49+0,2 4,6 94,1
SQC 6 9,8+0,3 3,7 98,5
MQC 6 51,8 +2,1 3,2 98,2
HQC 6 81,3+3,0 3,8 108,4

Két qua bang 4 cho thiy d6 dung trong ngay va khac ngay lan luot nim trong
khoang 93,3 - 109,2% va 94,1 - 108,4% dap Gng tiéu chuin chap nhan (85 -

115%). Do chinh xac trong ngay va khac ngay dép ung tiéu chuan chap nhan vai

CV dao dong tir 0,8 - 7,5%. Do d6, phuong phap nay dap tmg cac tiéu chuan dé

phan tich tacrolimus trong dich sinh hoc.
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6. Ty 1¢ thu hdi va anh hwéng ciia nén miu

Bang 5: Ty 1¢ thu hdi va anh hudng cia nén mau.

Miu QC (ng/mL) e T 1¢ thu hoi

Dung moi Mau (%)

Ty 1¢ thu hoi

LQC 2,4 4,6 106,6

SQC 2,1 1,5 104,0

MQC 1.4 3,1 107,8

HQC 53 2,1 108,1

IS 4,2 4,9 103,0

Anh huéng ctia nén miu

LQC 5.4 99,2

HQC 7,4 108,6

Két qua vé ty 18 thu hdi cho thdy CV ciia mdi nong do duge tinh toan theo dap
g ctia dién tich dinh ctia tacrolimus < 15%. Ty 1& thu hdi chiét xuit trung binh
ctia tacrolimus nam trong pham vi khong qua 110% va khong thap hon 30% vai

CV < 15% va phuong phap phan tich nay phu hop va dép tng cac tiéu chuan vé

ty 1& thu hoi.

Anh huong cta nén mau dugc khao sat bang cach sic ky mau trong mau toan
phan. Hé s6 bién thién cua cac mau LQC va HQC thu duoc lan luot 13 5,4% va
7,4%, trong khi do chinh xac duoc tim thay & cac mau nay lan luot 13 99,2% va

108,6%. Nhitng két qua nay cho thiy anh huong ciia nén méu 1a c6 thé chap nhan

dugc va s& khong anh huong dén tinh 13p lai ciia phuong phéap phan tich.
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7. Do 6n dinh
Béang 6: B0 on dinh.

Quality control n | Mean+SD | CV (%) Do chinh xac
(ng/mL) (“o)

Nhiét do phong
LQC 6 4,6 +0,1 2,5 96,2
HQC 6 69,8 £ 0,4 0,9 91,4
Auto sampler
LQC 6 4,8 £0,1 2,4 95,4
HQC 6 80,2 +0,3 0,9 97,9
Dong ra
LQC 6 5,1+0,2 4,6 103,8
HQC 6 84,8 + 0,8 1,9 101,8
Dai ngay
LQC 6 4,9+0,1 2,4 96,4
HQC 6 83,3+ 1,6 1,9 101,7

Hé s bién thién & nhiét d6 phong,
trong bd ldy miu ty dong va sau ba
chu ky dong-rd cua mau LQC lan luot
1a 2,5%, 2,4% va 4,6% va ctia mau
HQC lan luot 13 0,9%, 0,9% va 1,9%.
Hé sb bién thién trong cac dicu kién
nay déu < 15%, dép ung tiéu chuan
chéap nhan.

Dbi v6i d6 on dinh lau dai, CV cua
cac mau LQC va HQC sau khi bao

quan ¢ -70°C trong hai thang lan luot
1a 2,4% va 1,9%. Nhitng két qua nay
cho thdy tacrolimus 6n dinh trong mau
toan phan trong cac diéu kién bao quan
khéac nhau.

8. Két qua dinh lwong va so sanh
néng do tacrolimus trong mau BN
ghép than

Méi twong quan giita ndng do
tacrolimus thu dugc tr phuong phép
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CLIA va LC-MS/MS duoc danh gia
bang phan tich hdi quy truc chinh
chuan hoa. Su khac biét néng do gitra
hai phuong phap duoc so sanh bang
biéu d6 Bland-Altman.

Két qua hinh 3 cho thdy mdi tuong
quan giita ndong d6 tacrolimus thu dugc
tu phuong phap CLIA va LC-MS/MS
tai cac thoi diém 1, 3 va 6 thang lan
lwot 1a R* = 0,7581, y = 0,6921x +

1,4481; R* = 0,8811, y = 0,8525x +
0,4541 va R*= 0,8777, y = 0,8197x +
1,5101. Biéu d6 Bland-Altman cho
thdy mirc do bién thién ndng do giira
hai phuwong phap ¢ thoi diém 1, 3 va 6
thang 1an luot 13 1,29 ng/mL (+ 1,96;
SD: -2,46 - 5,04 ng/mL), 0,79 ng/mL
(£ 1,96; SD: -1,38 - 2,97 ng/mL) va -
0,11 ng/mL (+ 1,96; SD: -2,63 - 2,40
ng/mL).
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Hinh 3: Panh gia mbi twong quan va su khac biét ndong do tacrolimus gitta
phuong phap LC-MS/MS va CLIA.
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Theo doi duoc néng do cua
tacrolimus 13 can thiét dé giam thiéu
tac dung doc hai lién quan dén lidu
lugng va dé ngan nglra thai ghép sau
khi cdy ghép co quan, dic biét ddi voi
liéu phap da thudc bao gém tacrolimus
lidu thap. Trong nghién ctru nay su két
hop gita phan tach bang sic ky long
va cac 1an loc khéi lién tiép bang cach
theo ddi su chuyén doi cua ion di khur
hoa thanh jon san phidm di cung cap do
ddc hiéu cao cho tacrolimus va chat
chuén noi.

K¥ thuat MRM dugc chon dé phat
trién phuong phap, cic thong sb trang
thai MRM dugc t6i wu hoa dé toi da
hoa tin hiéu cho chit phan tich. Cach
tiép can duoc ap dung dé phét trién
phuong phap nay dua trén khao sat tai
li¢u dugc thuc hién trén tacrolimus [5].
Cuong do tin hiéu bi anh hudng boi su
hién dién cua ion trong néng do pha
dong va cac san pham phyu dugc hinh
thanh. Cac pha dong khac nhau duoc
danh gia dé cai thién su phan tach
HPLC va nang cao d0 nhay trong MS.
Két qua khao sat dung moi pha dong
cho thiy 60% acetonitril va 40% 5 mM
dung dich dém amoni acetat 13 t6i uu
cho chét phén tich lién quan dén hinh
dang pic va dap ung pho khoi. Trong
diéu kién nay, thoi gian luu cua ca chét

phan tich va IS lan luot 12 khoang 4,13
va 4,12 phat. Pha dong dugc st dung
dam bao do lap lai tot cta thoi gian
lwu. Tong thoi gian chay cho mdi mau
la 5 phat.

Viéc st dung chat chuan ndi la
bit budc trong dinh lugng bang
LC-MS/MS vi hai Iy do: Bé bu dip
cho nhiing that thoat trong qua trinh
chiét xuat va bu cho d6 nhay thay doi
khi phan tich. Khi chay cang nhiéu
mau trén MS, nguon MS cang dé bi
nhiém ban va d6 nhay cang giam.
Trong nghién

cltru, roxithromycin

dugc chon 1am chuidn ndi cho
tacrolimus vi c6 nhiéu tuong dong vé
cdu trac héa hoc, kha nang hoa tan
trong pha dong, cac dac tinh sic ky va
chiét xuit cua no, twong tu nhu
tacrolimus. Roxithromycin dugc ky
vong s& co ty 1é thu hodi tuong ty khi
chiét 1ong-1ong va phan ing MS/MS &
ché d6 ion duong.

Céc chi tiéu ctia phuong phap déu
dap tmg céc tiéu chuan theo huéng dan
cua FDA. Phuong phap dinh luong
tacrolimus bang LC-MS/MS s& han
ché dugc cic van dé vé do diac hiéu
kém bang cach tach tacrolimus khoi
cac chat chuyén hoa riéng 1é. Mot uu
diém khac ctia phuong phap phan tich
nay la d§ nhay dugc cai thién vo1 do
chinh x4c cao, c6 tiém ning trd thanh
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mot quy trinh phan tich tin cay trong
phan tich sinh hoc théng luong cao, rat
quan trong dé dap tng khuyén nghi
cua Hoi nghi Déng thuan chau Au [6]
vé t6i ru héa trong diéu trj tacrolimus.

Mot sb phuong phap phan tich da
duoc phat trién va ung dung dé dinh
luong tacrolimus trong mau toan phan
bao gébm xét nghiém mién dich héa
phat quang [7]. Xét nghiém mién dich
hoa phat quang str dung cac khang thé
don dong chéng lai tacrolimus. Tuy
nhién, tacrolimus dugc chuyén hoa boi
cac enzyme CYP3A lam phat sinh céc
chét chuyén hoa c6 cdu tric twong tu
nhu thubc me va c6 thé phan ting chéo
v6i khang thé xét nghiém [8]. Trong
khi cac phuong phap xét nghiém mién
dich dugc FDA chép thuan dé dinh
lugng tacrolimus, thi cac phuong phéap
dinh luwong bang LC-MS/MS lai dugc
phat trién va tng dung trong phong thi
nghiém. Trong nghién ctru ndy lan dau
tién ching t61 da Gng dung trén lam
sang phuong phap LC-MS/MS dé dinh
lugng nong do tacrolimus trong mau
BN ghép than va so sdnh v4i phuong
phap mién dich hoa phat quang. Két
qua vé mbi twong quan va su khac biét
noéng do tacrolimus gitra hai phuong
phap cho thdy phuong phap dinh luong
LC-MS/MS c6 d9 tin cay dé tmg dung
trong theo ddi ndng do tacrolimus trén
lam sang.
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Trong nghién ctu nay chung téi da
xdy dyng va tham dinh thanh cong
phuong phap dinh lugng tacrolimus
trong méu toan phan ngudi bang LC-
MS/MS. Phuong phap c6 do chon loc,
do dic hiéu, do dung va chinh xac
cling nhu dudng chuan va ty 1& thu hoi
dap Gng cac tiéu chuan cta FDA.
Phuong phdp da dugc tng dung trong
theo ddi diéu trj tacrolimus trén mot sb
BN ghép tang, dong thoi dbi chiéu so
sanh v&i phuong phap mién dich héa
phat quang.

Loi cam on: Nghién ctiu nay dugc
tai trg boi Qiiy Phat trién Khoa hoc va
Cong nghé Qudc gia (NAFOSTED)
trong dé tai ma s 04//2020/TN.
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