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ABSTRACT

Studying leuprolide pharmacokinetics using the LC-MS/MS technique to overcome selective
and sensitive detection. This study aimed to develop and validate a high throughput and
specific method using liquid chromatography-tandem mass spectrometry to determine
leuprolide in dog serum. Leuprolide and internal standard (paracetamol) were prepared from
dog serum using protein precipitation followed by liquid-liquid extraction. The prepared
samples were chromatographed on a Cis column (50 x 2.1mm, i.d., 1.7 um) with isocratic
elution at a flow rate of 0.2 ml/min using acetonitrile - a solution containing 10mM ammonium
bicarbonate at suitable ratio. The ion transitions at m/z 605.4— 249.1 (leuprolide) and m/z 152
— 110 (paracetamol) were monitored under the positive ion mode of electrospray ionization
with multiple reaction monitoring. The standard curves were linear in the range of 0.05 to 50
ng/ml for Leuprolide with a mean correlation coefficient greater than 0.99. The intra-day and
inter-day precision and accuracy were within 93.9% - 119.1% with CV< 10%. The assay was
applied to determine concentrations of leuprolide in dog serum in pharmacokinetic and
bioavailability studies.

Keywords: dog serum, mass spectrometry, leuprolide, LC-MS/MS, protein precipitation.
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TOM TAT

Nghién ctru dugc déng hoc cla leuprolid st dung ky thuat LC-MS/MS dé dinh lugng
dugc chat trong huyét thanh nham tang doé chon loc, dac hiéu ctia phuong phap. Muc dich
cla nghién ctu la xdy dung va tham dinh mot phuong phéap dinh lugng bang LC-MS/MS
dé xac dinh nong dé leuprolid trong huyét thanh ché. Leuprolid va chudn noi
(paracetamol) dugc chiét tach tur huyét thanh ché bang phuong phap tua protein, sau do6
chiétlong-long. St dung cot Cis (50 x 2,Tmm, 1,7 um), téc d6 dong 0,2 ml/phat, pha dong
acetonitril - dung dich amoni bicarbonat 10 mM. Gia tri m/z cta ion 605,4 — 249,1
(leuprolid) and 152 — 110 (paracetamol) v&i nguon ESI va ki€éu MRM. Khodng tuyén tinh
cla dudng chuan 0,05 to 50 ng/ml v&i hé s6 tuong quan I6n hon 0,99. K&t qua dé dung
trong ngay, khac ngay trong khodng 93,9% - 119,1% véi CV< 10%. Phuong phap co thé ap
dung dé dinh lugng ndng d6 leuprolid trong huyét thanh ché trong nghién clu dugc dong
hoc va sinh kha dung.

Ttrkhéa: dog serum, mass spectrometry, leuprolide, LC-MS/MS, protein precipitation.

1. Gioi thiéu

Leuprolid la mét thudc tuong tu hormon
gidi phéng gonadotropin. Thudc dugc chi
dinh dé diéu tri ung thu tuyén tién liét giai
doan mudn, lac ndi mac ti cung, day thi sém
G tré em (1). Sau khi tiém bap trén cho véi
muc liéu 3,75 mg leuprolid acetat, néng do
leuprolid trong huyét thanh ché tang nhanh
va dat dinh (Cmax) khodng 25 ng/ml sau
khoang 2 gid, sau d6 giam va duy tri & ndng
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doé rat thap (2). Nhu vay viéc xac dinh néng dé
leuprolid trong huyét thanh doi hoi phuong
phap phan tich phai c6 d6 nhay, d6 dac hiéu
cao, khoang tuyén tinh rong. Dua trén nguyén
ly hoat déng clia phuong phap sac ky 1éng -
khéi phé, cac phuong phap chiét tach va
tham khao tai liéu (3), (4), chang t6i da tién
hanh nghién ctu xay dung phuang phap sac
ky 16ng hiéu ndang cao ghép néi véi detector
khéi phé kiéu ti cuc chap ba (LC-MS/MS) c6
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du d6é nhay, dac hiéu, chinh xac, dinh lugng
dugc leuprolid trong cac mau huyét thanh
ché. Phuang phap phan tich sé dugc ap dung
trong cac nghién cdu sinh kha dung ché
pham chua leuprolid.

2. Phuong phep nghién cou

Nguyén liéu: Chat chuan leuprolid (chuan
EP, noi san xuat: EDQM, 16: Batch 6, ham
lugng: 98,0% nguyén trang, han dung: 16 hién
hanh); chat chuan paracetatmol (noi san xuét:
Vién Kiém nghiém thuéc Trung uong, 16:
C0721019, ham lugng: 100,0% nguyén trang,
han dung: 31/12/2024), dugc st dung lam
chat chuén noi. Cac dung méi, hda chat dat
tiéu chuan tinh khiét dung cho sac ky long
khoi phd. Mau trang huyét thanh cho khéng
c6 leuprolid (Trudng Pai hoc Dugc Ha Noi
cung cap, dugc lay ti ché thi nghiém khong
duoc tiém vi cau leuprolid acetat).

Thiét bi: Tat ca cac thiét bi phan tich déu
dugc chuan hoa dap tng yéu cau cta ISO/IEC
17025 va GLP bao gom: May sac ky long khoi
phd kiéu ti cuc chap ba LC-MS/MS cla hang
Sciex QTrap 6500+ (My), can phan tich
(Mettler Toledo MS105, Thuy Si, d6 chinh xac
0,01 mg), may siéu am (Powersonic, Han
Quéc), may lac xody (Benchmark, My), td lanh
am sau (Panasonic, Nhat); cac dung cu thay
tinh, binh dinh muc, pipet c6 dé chinh xac
phu hagp.

DPéi tuong nghién ciru: Cac mau huyét
thanh (HT) tu tao chua leuprolid (LEU)
duoc chuan bi bang cach hoatan chudn LEU
vao cac mau HT trdng vGi cac nong do
khac nhau.

Diéu kién sdc ky: Cot Acquity BEH C18, 50
x 2,1 mm, 1,7 um; toc d6 dong: 0,2 ml/phut;
thé tich tiém mau: 5 pl; pha déng: acetonitril
- dung dich amonibicarbonat 10 mM (35:65)
(tt/tt).

Diéu kién khéi phé: Nguon ion héa: ESI;
ki€u thu nhan tin hiéu: MRM; cac théng s6 clia
thiét bi khéi phd dé phat hién leuprolid va
chat chudn néi nhu sau:
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Dugc chat Paracetamol

Thong 56 Leuprolid )
Ché& do ion hoa ESI(+) ESI(+)
Dangion [M+2H]%* [M+H1*
Dién thé ion héa (IS) (V) 5500 5500
Khi phun suong (GAS1) (psi) 45 45
Khi tang cudng (GAS2) (psi) 45 45
Nhiét d6 héa hai (TEM) (oC) 400 400
Pién thé chon loc ion (DP) (V) 116 46
Khi lam sach (CUR) (psi) 35 35
Nang lugng phan manh (CE) (V) 37 20
Dién thé dau ra budng phan 30 12
manh (CXP) (V)

lon ban dau (parent ion) 605,4 152,0
lon tao thanh (product ion) 2491 110,0

Phuong phdp chudn bi mau huyét thanh
chda chudn:

+ Dung dich chuén néi: chuan bi dung
dich chudn ndi g6c paracetamol trong
methanol c6 néng dé la 250 pug/ml. T dung
dich chudn noi géc chuén bi dung dich chuén
ndi lam viéc trong nudc c6 néng do la 2,5
ng/ml.

+ Cac dung dich chuédn: chuan bi dung
dich chudn géc LEU trong methanol c6 ndng
dé la 1000 pug/ml. T dung dich chuan géc
chuén bi dung dich chuén lam viéc trong hén
hagp methanol - nudc ty 1é (1:1,tt/tt) cd néng
do lan luot 1a 1000 ng/ml va 10 ng/ml. Tu
dung dich chuan lam viéc, pha day dung dich
trong hén hgp methanol - nudc ty 1é (1:1,tt/tt)
c6 néng doé lan luat 1a 1, 2, 40, 100, 200, 400,
850, 1000 ng/ml.

+ Dudng chuan va mau kiém tra trong
huyét thanh: Chuan bi day dudng chuan
trong huyét thanh chia LEU ¢6 néng d6 lan
lugt la 0,05; 0,1; 2; 5; 10; 20; 42,5; 50 ng/ml.
Mau kiém tra dugc chuan bi déc 1ap & 3 muic
nong do LQC (0,15 ng/ml), MQC (20 ng/ml),
HQC (37,5 ng/ml).

Quy trinh xir ly m@u leuprolid trong huyét
thanh ché: Mau huyét thanh (HT) dé ra dong
& nhiét d6 phong. HAUt 200 pl mau, thém 10 pl
dung dich chudn néi lam viéc. Thém 400 pl
acetonitril, lac xody 30s, ly tam véi téc dd 9000
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vong/phut trong 5 phut. Chuyén toan bé 16p
dich néi sang 6ng khac, thém 100 pl dung
dich acid formic 20%, thém 600 upl
dicloromethan. Lac xody 5 phut, ly tam véi toc
dd 9000 vong/phut trong 5 phut. Hat lay 16p
dung moi phia trén dé tiém sac ky.

Thdam dinh phuong phdp: Tién hanh tham
dinh d6 dac hiéu - chon loc, khoang tuyén
tinh, gigi han dinh lugng dudi, d6 dung, do
chinh xac, ty 1 thu héi hoat chat, anh hudng
clia nén mau, do én dinh, ... cia phuong phap
theo cac hudng dan tham dinh phuong phap
dinh lugng thuéc trong dich sinh hoc ctia US-
FDA (5) va EMA (6).

3. Két qud nghién cou va thao luan

3.1. Xay dung phuong phdp phdan tich

3.1.1. T6i uu héa diéu kién khéi phé

Trén phé khéi, LEU dugc ion hdéa mang
dién tich duong, nhan thay ion c6 m/z = 605,4
Ung véi s6 khéi clia ion [LEU+2H]2+, phlu hgp
vdi cau tric hoa hoc clia chat phan tich. Do
dé, manh phé ion me cé m/z = 605,4 dugc lua
chon dé khao sét cac diéu kién tié€p theo gém
xac dinh ion tao thanh, dién thé ion hoa, dién
thé chon loc ion, nang lugng phan manh,
nhiét d6 hoa hoi dé tin hiéu cla chat phan
tich cao va 6n dinh nhat.

8

3.1.2. Khdo sdt diéu kién sdc ky

Do tinh chat than nudc clia cac chat phan
tich, dong thai nén mau dich sinh hoc sau x
ly van con chia nhiéu tap chat nén qua trinh
sac ky phai rira giai, tach cac chat khoi tap cua
nén mau. Qua trinh khao sat trén cac hé pha
dong va cot sac ky khac nhau, lua chon pha
dong gbm acetonitril va dung dich
amonibicarbonat 10 mM (35:65, tt/tt) va su
dung cét sac ky Acquity BEH C18 100 x 2,1
mm; 1,7um cho thay dap Ung pic LEU cao hon
ro rét khi sir dung hé pha déng acetonitril -
dung dich acid formic 0,1%.

3.1.3. Khado sdt quy trinh x( ly mau

Dua trén tinh chat clia chat phan tich va
diéu kién san c6, tién hanh khao sat qui trinh
xU ly mau bang ky thuat tta protein va chiét
long - long. VGi ky thuat chiét long - long,
thudng thu dugc mau sach hon ky thuat tda
protein va c6 thé lam giau mau. Tuy nhién, do
chat phan tich cé tinh chat than nudc, nén ty
lé thu hoi rat thap. Vai ky thuat tda protein, tin
hiéu chat phan tich thu dugc thap do sut
giam tin hiéu gay ra bai hiéu iing nén mau,
khéng dap Ung yéu cau gidi han dinh lugng
can phai dat dugc. Tién hanh khao sat phuong
phéap xt ly mau két hop tla protein va chiét
l6ng-long. Sau tha protein, mau dugc acid
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Hinh 1: Sdc ky d6 mau huyét thanh trdng

Hinh 2: Sdc ky d6 mau huyét thanh tu tao
chira chudn LEU (0,05 ng/ml) va chudn ndi

Sdc ky dé téng (a), sdc ky dé chon loc ion LEU (b), sdc ky dé chon loc ion chudn néi (c)
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hoa va chiét 16ng-ldng dé loai tap tan trong
pha dung méi hitu cg, qua trinh acid héa giup
ty & thu héi 6n dinh.

3.2. Tham dinh phuong phdp

3.2.1. B¢ ddc hiéu - chon loc cta phuong
phdp

Phan tich cdc mau HT trang va cdc mau HT
tu tao chra chudn LEU véi ndng d6 khoang
0,05 ng/ml ¢6 chita néi chudn theo phuong
phap da dugc xay dung.

Trén séc ky d6 mau HT trang (Hinh 1) tai cac
thai diém khoang 1,21 va 0,81 phut (trung Vi
thai gian luu clia LEU va IS trong sac ky d6 mau
chuan - hinh 2), khéng xuat hién cac pic c6 cac
manh phé khéi m/z = 605,4 — 249,1 (LEU) va
m/z=152— 110(IS). Do vay, phuong phap dac
hiéu va chon loc d6i véi LEU va chuan noi.

3.2.2. Budng chudn va khodng tuyén tinh

Tién hanh pha cdc m3u HT chia chuan LEU
c6 nébng d6 khoang tu 0,05 ng/ml dén 50

N

nong do ti 0,05 ng/ml dén 50 ng/ml cé su
tuong quan tuyén tinh gitra ndbng dé LEU véi ty
|é dién tich pic ctia LEU/IS véi hé s6 tuong quan
xap xi bang 1. Nong do LEU xac dinh tir duong
chuan so véi gia tri ly thuyét déu dat xap xi 100%
va nam trong gidi han cho phép theo qui dinh
cla phuong phap phan tich thuéc trong dich
sinh hoc.

3.2.3. Gi6i han dinh lugng duéi cua phuong
phdp

Phan tich cdc mau huyét thanh chia LEU véi
nong do khoang 0,05 ng/ml (mau LLOQ). Xac
dinh dién tich pic LEU va IS ctia cdc mau LLOQ
va xac dinh néng d6 LEU ¢o trong cadc mau tu
dudng chuan tién hanh lam song song trong
cung diéu kién. Thi nghiém ap lai trén 3 ngay.
Két qua tham dinh gidi han dinh lugng duéi clia
phuong phap dugc trinh bay & Bang 2.

Bdng 2: Két qua xdc dinh gid tri LLOQ

ng/ml. Phan tich theo quy trinh da xay dung. Ngay1 | Ngay2 | Ngay3
Xac dinh su tuong quan gitta ndng d6 LEU (X) | Ty s6 tin hiéu/nén (S/N) >10 >10 >10
c6 trong mau va ty Ié dién tich pic LEU/IS ) | podingtrungbinh(%) | 1191 | 1021 | 1164
bang pbu’gng phap hoi quyA,tuye7n t’mh,- su D6 13p lai (CV%) 75 46 99
dung hé so6 ty trong (1/x2). Két qua xac dinh —— -
e An tinh duoc trinh ba Do ding trung binh - 3 125
mOi tuqng quan tuyén tin 5C tri ay ngay (%) .
”°”9A,Ba”9 1. o . , D6 lap lai - 3 ngay (CV%) 10,1
Két qua tham dinh cho thay trong khoang
Bang 1: Két qua thdm dinh khodng tuyén tinh cda phuong phdp
. Do dung (%)
x Nong do N
Mau Jml R B R . R . Pudng . .
(ng/ml) Puodng chudn1 | Dudng chuan2 | Pudng chuan3 - Pudng chuan 5
chuan 4
S1 0,050 104,0 103,2 103,9 1034 101,9
$2 0,100 91,9 93,4 92,3 93,3 95,8
$3 2,000 103,1 103,0 97,2 98,3 105,4
4 5,000 97,0 97,2 101,4 99,7 106,6
S5 10,00 100,2 101,6 101,1 99,3 104,0
S6 20,00 101,3 98,8 98,4 100,9 89,3
57 42,50 102,6 104,4 106,3 105,9 99,2
s8 50,00 99,9 98,3 99,5 99,2 97,8
Phuong trinh a=0,0562 a=0,0543 a=0,0547 a=0,0577 a=0,0562
héi quy b=0,00127 b=0,00129 b=0,00116 b=0,00095 b=0,0015
(y=ax+b) r=0,9991 r=0,9992 r=0,9990 r=0,9992 r=0,9981
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Bdng 3: K&t qua thdm dinh dé dung, do Idp lai trong ngay va khdc ngay

Mau LLOQ Mau LQC Mau MQC Mau HQC
Po dang, (0,05ng/ml) (0,15 ng/ml) (20,0 ng/ml) (37,5 ng/ml)
D6 lap lai - - - -
D6 dung bé Idp bé ding Do Idp boding | D6 ldp D6 ding Do Idp
(%) lai (CV%) (%) lai (CV%) (%) lai (CV%) (%) lai (CV%)
Trong Ngay 1 19,1 75 14,7 78 99,8 3,9 106,6 6,5
ngay Ngay 2 102,1 4,6 102,0 43 93,9 5,1 101,7 3.2
(n=6) Ngay 3 116,4 9,9 106,5 5.2 93,5 4,7 102,2 54
Kha 3
acngay 112,5 10,1 107,7 7,6 95,7 53 103,5 54
(n=18)
Bdng 4: Két qua khdo sdt ty Ié thu hoi cia LEU va IS
Mé&u LQC Mau MQC Mau HQC IS
Mau (0,15 ng/ml) (20 ng/ml) (37,5 ng/ml)
HT Nén mau HT Nén mau HT Nén mau HT Nén mau
Dién tich 10500 14270 117392 151263 2341606 2890071 1236888 3452585
pictrung | (n=6) (n=6) (n=6) (n=6) (n=6) (n=6) (n=18) (n=18)
binh
CV(%) 2,7 6,2 3,8 4,1 3,9 3,0 4,7 33
Ty Leatih” 73,6% 77,6% 81,0% 36,4

Két qua tham dinh cho thay ty s6 tin hiéu
trén nén mau cla pic LEU trong cac mau LLOQ
(nbng d6 khoang 0,05 ng/ml) déu Ién hon 10;
ty 1& néng do LEU xac dinh tir dudng chuén so
vGi nbng dé thuc co trong mau cé d6 dung
trung binh = 112,5% va CV = 10,1 %, dap ung
yéu cau gidi han dinh lugng dudi ctia phuong
phap phan tich thuéc trong dich sinh hoc.

3.2.4.D¢ ding, do Idp lai cia phuong phdp

Tién hanh thadm dinh d6 dang, do lap lai
trén 4 mic nong dé LLOQ, LQC, MQC va HQC
chura LEU c6 néng d6 tuong ung la 0,05; 0,15;
20 va 37,5 ng/ml. Xac dinh ham lugng LEU c6
trong mau bang phuong phap dudng chuan
va ty |é phan tram gilta nbng d6 xac dinh
dugc ti dudng chuan so vasi néng do ly
thuyét. K&t qua xac dinh dé dung, do lap lai
cua phuong phap dugc trinh bay ¢ Bang 3.

Két qua tham dinh cho thdy & cac khoang
néng d6 thap; trung binh va cao, phucng
phéap c6 do dung trong ngay, khac ngay xap
xi 100%; d6 lap lai trong ngay, khac ngay véi
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gia tri CV < 15,0%; dap Uing cac yéu cau vé do
dung, d6 lap lai cila phuong phap phan tich
thuéc trong dich sinh hoc theo huéng dan
cta US-FDA va EMA.

4.2.5. Ty lé thu héi duoc chdt

Xac dinh ty lé thu héi LEU va IS bang cach
so sanh dién tich pic LEU va IS trong cac 16
mau cé qua chiét tach va khong qua chiét
tach (mau pha trong nén mau). Két qua xac
dinh ty & thu héi ctia LEU va IS & ca ba khoang
nong do thap, trung binh va cao dugc trinh
bay trong Bang 4.

K&t qua khao sat cho thay, phuong phap
xU ly mau cho hiéu suat chiét dugc chat cao
(> 70%) va én dinh (CV% < 15%; sai khac gitia
cac nbng do khong qua 10%).

3.2.6. Xdc dinh dnh huéng cta nén mau

Chuan bi cac 16 huyét thanh trang tir6 con
cho6 khac nhau, tién hanh xur ly theo qui trinh
thu dugc cac dung dich nén mau. Chuan bi
cac mau chuan & néng dé LQC va HQC trong
cac dung dich nén mau tuong Ung. Song
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song chuan bi cdc mau chuan d néng d6 LQC
va HQC trong pha dong. Banh giad su anh
hudng clla nén mau qua ty s6 MFieu/MFis
trong dé MFiey, MFis dugc xac dinh bang cach
so sanh dién tich pic ctia LEU va IS cla cac
mau pha trong nén mau so vai dién tich pic
clia cac mau pha trong trong pha déng. Két
qua danh gia su anh hudng cta nén mau
dugc trinh bay trong Bang 5.
Bdng 5: Két qua ddnh gid su' dnh huéng cla

nén mau

STT MFiev MFis MF.eo/MFis
LQc HQC LQcC HQC LQc HQC
1 1,295 1,076 0,392 0,394 3,305 2,732
2 1,246 1,027 0,398 0,388 3,134 2,651
3 1,233 1,102 0,374 0,375 3,294 2,935
4 1,184 1,091 0,380 0,361 3,113 3,024
5 1,217 1,004 0,364 0,373 3,345 2,694
6 1,196 1,032 0,376 0,388 3,185 2,657
B 1,229 | 1,055 | 0,381 0,380 | 3,229 | 2,782
(E/ov) 3,2 3,7 3,3 3,2 3,0 5,7

Két qua cho thay khong co su sai khac gitra
cac nén mau khac nhau véi ty s6 MFieu/MFis
co gia tri CV < 15%.

3.2.7.D6 6n dinh cta dugc chdt trong huyét
thanh

Tién hanh nghién ctu dé 6n dinh cda LEU
trong HT trén cac 16 mau LQC va HQC. Panh

Bang 6: Két quad nghién ctu dé 6n dinh cda

LEU trong huyét thanh
D6 6n dinh Lac | Hac
zocgmgo trungbinh | 165 | 34302
Sau 5 chu ky déng - 9
ra dong % d6 6n dinh 107,8 | 91,5
CV% 74 53
No6ng d6 trung binh
D6 6n dinh thai gian | (ng/ml) 0.155 | 40,761
ngan (6 9id; nhiét do I "45'51 dinh 1036 | 108,7
phong)
CV% 38 51
No6ng do trung binh
D6 6n dinh thai gian | (ng/ml) 0,149 | 34307
dai (209 ngay; 35°C 7o "45 51 dtinh 94 | 915
+5°C)
CV% 52 6,8

8

gia d6 6n dinh cia LEU trong HT bdng cach so
sanh néng d6 LEU co6 trong mau dugc bao
quan & nhiing diéu kién nhat dinh vaéi nong
dé pha thuc té. K&t qua nghién ctu do 6n
dinh cla LEU trong huyét thanh & ca hai
khodng néng dé thap va cao dugc trinh bay
trong Bang 6.

3.2. Thao ludgn

Sau khi tiém bap 11,25 mg vi cau leuprolid
tac dung kéo dai, nong d6 leuprolid trong
huyét thanh ngudi tang nhanh va dat dinh
(Cmax) khodng 36,3 ng/ml sau khoang 4 gig,
sau dé giam va duy tri 8 ndng do rat thap
(0,23 £ 0,09 ng/ml) trong khodng thdgi gian
kéo dai téi 3-12 tuan (7). Trong nghién cdu
nay, chuing t6i phat trién phuong phap dinh
lugng leuprolid trong huyét thanh cho sau khi
tiém bap véi muc liéu 3,75 mg leuprolid
acetat, v6i ndbng d6 Cmax khodng 25 ng/ml (2),
nong do leuprolid trong huyét thanh phan
|6n rat thap (nhé hon 1 ng/ml), vi vay, ngoai
viéc dinh lugng mau bang phuang phap LC-
MS/MS, cac cdng b6 chi yéu chiét mau huyét
thanh bang phuong phép chiét pha ran (2),
(3), (4), (8), tuy nhién, day la phuang phap chi
phi tén kém, nguai thuc hién chiét tach ciing
phai c6 kinh nghiém dé thuc hién, do do, x
ly mau huyét thanh bang phuong phép chiét
pha ran chua phé bién, phi hop véi thuc té &
Viét Nam. Trong nghién clu nay, ching toi da
chiét mau bang phuong phap tua két hop véi
chiét long - long, la mét phuong phap chiét
tach don gian, dé thuc hién, chi phi thap.

Phuang phap da xay dung co diéu kién sac
ky véi pha déng don gian, chay dang dong.
Trong khi mot s6 nghién ciu dé rira giadi dugc
chat can chay gradient phuc tap (2), (9) hoac
st dung pha déng phuc tap, nhiéu thanh
phan (8). Cac phuang phap da céng b, diéu
kién khoi phé ctia méi thiét bi, méi phuang
phap c6 thé khac nhau nhung déu la diéu
kién khéi phé téi uu clla mai thiét bi dé cho
tin hiéu clia chat chuan LA cao va 6n dinh
nhat (2), (4), (8), (9).

Nghién ctu da khao sat dé gigi han dinh
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lugng giGi dat dugc thap nhat ¢4 thé, ma van
dam bao cac yéu cau ctia mét phuong phap
dinh lugng thuéc trong dich sinh hoc. Mac du
chiét mau bang phuong phap tua két hop
chiét 16ng - 16ng, nhung gidi han dinh lugng
dudi (LLOQ) ctia phuong phéap da xay dung va
tham dinh 1a 0,05 ng/ml nhé hon mét sé
nghién cttu da cong bé (2), (9). Khoang dudng
chudn 0,05 - 50 ng/ml, v&i gi6i han dinh luong
trén clla dudng chuan (ULOQ) 50 ng/ml bang
khoang 2 1an gia tri Cmax d€ dam bdo bao phu
khodng nong dé trong huyét thanh ché khi
st dung muc liéu 3,75 mg leuprolid acetat.
Phuong phap da dugc tham dinh day du,
dap Ung cac yéu cau ciia mot phuong phap
phan tich thu6c trong dich sinh hoc theo
hudng dan ctia US-FDA (5) va EMA (6).

6" >

4. Ket lvan

Nghién ctu da xay dung dugc phuong
phap dinh lugng leuprolid trong huyét thanh
ché bang LC-MS/MS vdi gia tri giGi han dinh
lugng dudi thap (0,05 ng/ml), khoang tuyén
tinh rong (tir 0,05 dén 50 ng/ml), d6 dung, do
lap lai cao, phuong phap xt ly mau nhanh,
don gian, chi phi thap va thai gian phan tich
ngan (3 phut cho moi mau). Phuong phap
phan tich c6 thé iing dung trong cac nghién
ctu sinh kha dung céc ché pham thuéc chia
dugc chat leuprolid.

Loi cdm on
Nhém nghién cttu cdm on B Y té Viét Nam
da tai trg cho nghién cuu.
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