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ABSTRACT

Currently, liquid chromatography-tandem mass spectrometry
(LC-MS/MS) is one of the most widely used techniques to quantify
drugs in biological fluids, especially in human plasma. The serum
matrix is complex, with low drug concentrations, limited sample
volume, and a need for analyzing a large number of samples.
Therefore, an analytical method with high sensitivity, selectivity,
low quantification limits, good reproducibility, and a short
analysis time per sample is required. The LC-MS/MS technique
with a with a mass spectrometer (MS/MS) detector, is considered
a versatile detector with low detection limits, suitable for low-
concentration samples (nM, pM) and limited sample quantities.
Therefore, plasma samples have low drug concentrations (in the
range of ng/mL), mass spectrometry-based analysis techniques
are often employed due to their ability to meet specific
requirements, providing high sensitivity, short analysis times, and
excellent separation capabilities. Additionally, the development
of qualitative and quantitative methods using LC-MS/MS in
biological fluids is essential for applications in bioavailability
studies and in vivo pharmacokinetics of drugs.
TOM TAT

Hién nay kj thudt sdc ky long ghép khéi phé hai lan (LC-
MS/MS) la mét trong nhitng ky thudt dwoc sir dung nhiéu dé dinh
liong thudc trong dich sinh hoc, ddc biét la trong huyét twong
nguwoi. Nén mau huyét twong la nén mdu phirc tap, cé nong dé
hoat chdt thap, lwong mdu it va sé lwong mdu phan tich nhiéu nén
doi hoi phai co mot phwong phdp phan tich co do nhay, do chon
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loc cao, gioi han dinh lvong duoi lhd}), do lap lai 16t va thoi gian
phdn tich cho mot mau phai di ngén. Ky thudt LC-MS MS ¢6 dau
do khéi phé (MS/MS) dwge xem la mét dau do van ndng, c6 gidi
han phdt hién thap, phit hop véi mau cé nong dé thap (nM, pM)
va leong mau it. Do do véi nhitng mdu huyét twong c¢é nong do
dige chat thdp (khodng ng/mL) ki thudt phdn tich khoi pho
thwong dwoc siv dung vi déap iing duwoc cdc yéu cau ve tinh dic
hiéu, c6 d nhay cao, thoi gian phén tich ngdn va kha néng tach
t6t. Ngoai ra, viéc phdt trién cdc quy trinh dinh tinh, dinh heong
bang ky thudt LC-MS/MS trong dich sinh hoc cé thé dp dung trong
nghién cuu sinh kha dung va twong dwong sinh hoc in vivo cua
thudc la mot yéu cau cdp thiét.

1. GIOI THIEU

Hién nay sac ky long 1a mét trong nhirng ky
thuat phan tich dugc sir dung rong rai. Trong vai
nam qua, k¥ thuat sac ky long da c6 nhiing cai
tién dang ké nham thyuc hién cac phan tich thong
luong cao va hiéu qua cao do nhu cau xir ly sd
lugng mau phan tich ngdy cang ting va cac mau
ngdy cang phic tap hon [1]. May phan tich phd
khéi luong (thuong duogc goi 13 may do phd
khéi — Mass Spectrometer) dya trén sy do ludng
truc tiép ty 1& khoi luong theo thé dién tich (ky
hi¢u la m/z) cta nhiing ion trong pha khi cua
chat phan tich. Nhiing ion cua chét phan tich
dugc sinh ra tir ngudn ion ciia may s& dugc gia
téc va dugc tach ra boi b phan phan tich khbi
trude khi dén duoc bo phan phat hién. Tét ca
qué trinh ndy xay ra trong mot budng c6 hé
théng bom chan khong sau, dat tir 102 dén 106
Pa [2]. Pho khéi luong thu dwoc chi ra su tuong
quan giira sé luong céc ion cé gia tri m/z (dén
bd phan phat hién) theo gia tri m/z. Pa sé cac
ion déu mang dién tich duong +1 nén ty 18 m/z
trong duong voi m (do d6 thudng goi 1a phd
khdi). Thong tin tir khdi phd d6 cho phép dinh
tinh (dwa vao khi lugng phan tir, cdu trac phan
manh) va dinh lugng (dung chét chuan ndi hay

chuin ngoai) vdi gidi han phat hién tir picomol
(102 M) dén femtomol (10'* M). Tuy nhién,
viée ghép may sic ky long vao may khdi phd rat
kho khin, can phai c6 mot bo phan trung gian 1a
giao dién [2]. Tuy thudc vao khéi lugng phan tr
va dac tinh (phan cuc hay khong phan cuc) cua
hop chit khao sat ma c6 thé sir dung hé thong
sic ky long ghép khdi phd véi céc giao dién
khac nhau.

Viéc phan tich cac hoat chét trong nén méu
huyét twong thuong khé khan bai su phc tap
clia cac thanh phan trong nén mau. Nén miu
huyét twong thudng c6 ndng do hoat chét thap,
nén mau phic tap, lugng mau it va sé lugng
mau phan tich nhiéu nén cac phuong phéap
phan tich can phai ¢ do nhay, d chon loc cao,
gidi han dinh luong dudi thap, do lap lai t6t va
thoi gian phan tich cho mét miu du ngin
[3],[4]. Bén canh viéc nghién ciru phat trién
dang bao ché phdi hop céc hoat chat nhim cai
thién hiéu qua diéu tri va an toan cho bénh
nhan thi viéc phét trién cac quy trinh dinh
lwong ddng thoi cac hoat chit nay trong thanh
pham va trong huyét twong nguoi dé dénh gia
sinh kha dung hay twong dwong sinh hoc 1a can
thiét. D6i voi nhitng mau dich sinh hoc ¢6 nong
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d6 duoc chat thap (khoang ng/mL) k§ thuat
phan tich khdi phé thuong dugc st dung, dac
biét 1a ky thuat sic ky long khdi phd hai lan
(LC-MS/MS) vi c6 kha niang giam nhiéu
duong nén, tang d§ nhay va d chon loc cua
phuong phap 1én nhiéu lan [4].

2. PHUONG PHAP

2.1 Tong quan vé sic ky léng-khdi pho

2.1.1 Hé thong sdc ky Iong siéu hiéu ning ghép
noi véi dau do khéi phé hai lan ti cuee

Sac ky long siéu hiéu nang (UPLC) c6 thoi
gian sic ky nhanh, cot sic ky duoc nhdi bai cac
hat pha tinh nhé (duong kinh hat < 2 pm) va
tdc d6 dong nho hon. Nguyén tic co ban dé cai
thién hidu sut sac ky 1a cic hat pha tinh nho
hon cho dd phan giai va hi¢u qua phan tach cao
hon v&i chiu dai ¢t ¢d dinh. So vdi sic ky
long hiéu ning cao (HPLC), UPLC ¢6 nhiéu
vu diém nhu cho pic cao hon, @6 phan giai cao,
cai thién d6 nhay va téc d6 phan tich nhanh
hon. Viéc cai thién d6 phan giai ciing dan dén
giam s6 luong cac chit rira giai dong thoi, do
dé mang lai d§ chon loc tdt hon. Ngoai ra
UPLC lam giam sy loai bo ion. Ky thuat UPLC
¢6 thé chiu dugc ap suat 1én dén 1200 bar cho
phép phan tich véi cac cot sic ky 6 kich thude
hat nhé tur 1,5-2 um gitp gidm thoi gian, dung
modi phan tich va quan trong hon lam tang kha
nang phan tach, hi€u nang cdt giup cai thién do
phan gidi va tinh dac hiéu cua phuong phap 1én
gap nhiéu 1an [1],[5]. Pa ¢ nhitng cong trinh
nghién ciru vé ing dung cua k¥ thuat nay trong
phan tich dich sinh hoc ¢ trong va ngoai nudc,
va ngay cang c6 nhiéu nghién ciru hon vi
nhitng wu diém déng ké cta no.

Dau do hai 1an khéi phdé (MS/MS) 1a dau do
van nang, rat nhay va kha dét tién, st dung dugc
rira giai gradient. Hinh 1 1 dau do hai 1an khoi
phd (MS/MS) véi by phan phan tich khéi kiéu

hai 1an t cuc duge ghép ndi tiép nhau. Trong
d6 Q1 s& chon loc cac ion mong mudn (ion me)
dua thang vao Q2, nhing ion khéc s& bi loai bo
do bi va dép vao céc ban dién cuc trai ddu. Qua
trinh phan manh ion me thanh cac ion nhé hon
(ion con) dién ra tai Q2. Trong budng Q2, ion
me chuyén dong Brown, va cham véi cac phan
tir khi tro ¢ mat trong budng. Nhd va cham nay
nang luong dong hoc cuia cac ion chuyén thanh
ndi nang nén chiing bj phan manh tiép tao ra cac
ion con. Cac ion con mdi hinh thanh dugc phan
tich khdi tach riéng tai Q3 va cudi cing dugc
dwa dén detector.

_____________

- '
: 2 | I | '
el
1 2a b 2¢ 3
Nguén ion hé
ESL APCI Q1 Q2 Q3
4] Bubng 52 cham I
®

Hinh 1. B phin phan tich khoi 2 1an tir cuc [5]
Vi dau do khéi phd hai 1an ti cuc, dé thu
duoc tin hiéu cao nhét (c6 d6 nhay cao nhét),
can khao sat mot s6 thong s6 nhu kiéu ion hoa
(duwong hay am), thé mao quan (capillary
voltage), thé cone (cone voltage), thoi gian cho
ghi nhan tin hi¢u (dwell time), nhiét do buéng
ion hoa, nang luong budng va cham (collision
cell energy), toc do dong khi phun (nebulizer
gas flow), nhiét d§ khi bay hoi (desolvation
temp) va tdc do dong khi bay hoi (desolvation
gas flow) va ky thut ghi phd, ion dinh tinh,
dinh lugng.
2.1.2 Cdc kiéu ion héa trong UPLC — MS/MS
C6 hai kiéu ion héa thong dung cho hé thong
UPLC-MS/MS la ion hoa tia dién (ESI) va ion
hoéa héa hoc tai 4p suat khi quyén APCL
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2.1.3 lon hoa tia dién (Electrospray lonization,
ESI)

Mau phan tich dugc hoa tan trong dung moi
d¢ tao thanh dung dich dién ly. Dung dich dién
ly nay cung vdi khi mang dugc phun suong ra
khoi dng mao quan bang thép khong gi véi van
téc 1 — 10 uL/phit di vao ving dién truong cd
thé tir 3 — 6 kV trong ap suat khong khi ¢ nhiét
d6 phong. Ra khoi dau mao quan, cac giot
suong mang dién tich &m hay duong (tuy thudc
vao dién thé duong hay 4m ciia dién truong) bi
bay hoi dung méi nén cang ¢ xa dau phun, giot
suong cang co kich thude nho va bi hat vao bo
phan phén tich khdi luong. Trong kiéu ion hoa
nay mau thtr phai dugc chuyén héa thanh chat
dién ly ma diéu nay phu thudc vao dung méi,
pKa ciia mau thir trong dung méi va pH cua
dung dich dién ly [2].

2.1.4 Ion héa héa hoc tai dp sudt khi quyén
(Atmospheric Pressure Chemical lonization,
APCI)

Mau duogc hoa tan vao pha dong tir may sic
ky long cho di ngang qua mot éng mao quan
dbt nong va duge phun swong ra khoi dng mao
quan nho dong khi mang nitrogen véi luu
lwgng dong ¢6 thé dén 1 mL/phut. Cac giot
suong nay di vao vung dién truong cod dién
cuc Corona ¢ dién thé vai kV. Su ion hda cé
duoc do hiéu ing nhiét & ap sudt khi quyén dé
tao thanh ion phan tir (M+H)" néu trao ddi
proton, hodc ion phan tir (M-H)™ néu trao ddi
electron. Céc ion nay bi hut vao by phan tich
khéi luong do 4p suét chan khong ¢ day. Cach
ion hda nay co thé tao ra mot sd phan manh
ion va thich hgp cho viéc phan tich nhitrng hop
chét c¢6 phén tir lugng nho, d6 phan cuc trung
binh rua giai tr may HPLC [2].

Dau vao HPLC—\
Kim phun &

f N Ongmaodin

v
Phun — gﬁ
dung moi B
rera giai

‘T—_\

Khi Niter khé néng

Hinh 2. Ngudn ion héa tia dién [5]
2.2 Mot s6 k§ thuat ghi phd
2.2.1 Ky thuat full scan

Pay 1a phuong phap quét diy khéi trong
khoang thodi gian nhat dinh, ddu do s& nhan
dugc tit ca cdc manh ion dé cung cip phd khéi
tat ca ion cuia cac chat trong sudt qua trinh phan
tich. Viéc tim hop chat quan tdm cé thé kho
khan vi nhiéu hop chat c6 ciung sd khdi.
Phuong phap nay chu yéu dugc st dung dé
phan tich dinh tinh [6].

2.2.2 Ky thuat SIM (Selected lon Monitoring)

Trong k¥ thuat SIM hodc SIR (Selected Ion
Recording), dau do MS chi ghi nhan tin hiéu
modt s6 manh ion ddc trung cho chat can xéc
dinh. K§ thuat SIM chi cho tin hi¢u cta cac ion
da dugc lga chon trude do, nén ky thuat SIM
duogc su dung dé phéan tich dinh luong [6].
2.2.3 Ky thuat SRM (Selected Reaction
Monitoring)

Chon ion me mong mudn (Q1), sau d6 phan
manh ion dugc chon do trong buéng va cham,
trong cdc manh ion sinh ra, chi chon 1 manh ion
con can quan tam (Q3) va dua vao dau do dé
phat hién [6].

2.2.4 Ky thuat MRM (Multiple ReactionM
Monitoring)

Co hiéu qua trong viéc phan tich vi lugng

trong nén mau phirc tap, cac ion con can quan
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tam thuong tur 2 trd 1€n. Pau tién, chon ion me
trong t& cuc thir nhat (Q1), sau d6 phan manh
ion duoc chon d6 trong budng va cham. Trong
cac manh ion sinh ra, chon hai hodc nhiéu manh
ion con can quan tam (Q3) va dua vao dau do
dé phat hién. K§ thuat MRM c6 do dac hiéu va
d6 nhay cao nén duoc str dung dé phan tich dinh
lugng [6].

3. KET QUA VA THAO LUAN

3.1 Mot s6 cong trinh nghién ctru dinh
lwgng hoat chat trong huyét tuwong nguoi
bing k¥ thuit sic ky 16ng ghép khéi phd

Hién nay trén thé giéi va Viét Nam da c6
nhitng cong trinh nghién ctru xay dung quy trinh
dinh lwong mot hoat chat [7],[10] hoic dong
thoi hai [11],[12] hay nhiéu hoat chét [13] ciing
nhu 13 céc cic chat chuyén héa [14],[15] trong
huyét twong ngudi (Bang 1).

Béang 1. Tém tit mgt so6 nghién ciru trong va ngoai nwéc

Phuong Khoang tuyén tinh
TT  Hoat chit phap xir gy Noi chuian (IS) TLTK
. x (ng/mL)
ly mau
1 Amlodipin LLE 0,05 -12 Gliclazid (7]
2 Indapamid SPE 1 -50 Zolpidem tartarat [8]
3 Deucravacitinib LLE 0,50 - 601,05 Trimethoprim [9]
Chét chuyén hoa cia
4 Molnupiravir (-D-N4- PPT 10-10000 Promethazine [10]
hydroxycytidine)
Amlodipin (AML) va AML: 0,29-17,14 .
LLE F 11
> indapamid (IND) IND: 1,14 — 68,57 urosemid  [11]
Linagliptin (LIN) va metformin LIN: 0.25-10 I
PE Alogl 12
6 (MEF) S MEF: 25-2000 ogliptin [12]
AML.: 0,2-1 AML-d4
Amlodipin (AML), indapamid 0.2-15 d
7 (IND) va perindopril (PRN) LLE IND: 0,5-50 IND-d3 [13]
va perineop PRN: 0,5-120 PRN-d4
Simvastatin va chat chuyén héa )
8 beta-hydroxy simvastatin acid LLE SII\S/IH\:: 8’3??8 Lovastatin [14]
(SIM-A) o
Atorva‘sta‘fln (A;T)’ ezextlmll’) AT: 0.4-100
(EZ) va cac chat chuyén hoa
ortho hydroxy atorvastatin EZ: 0,06-15
9 YAToxy LLE OA: 0,12-30  Benzyl paraben  [15]
(OA), Para-hydroxy
atorvastatin (PA), Ezetimibe PA: 0,053
- EG:0,06-150

Glucuronide (EG)

Pa s6 cac cong trinh cong bé trén thé giGi va
Viét Nam déu 4p dung ky thuét sic ky 1ong -
khdi phd (LC-MS/MS) dé dinh lugng mot hay
nhiéu hoat chit trong huyét twong. Hién nay,

mdt trong nhimng k§ thuat duge st dung nhiéu
dé dinh luong thue trong dich sinh hoc 1a k¥
thuat LC-MS/MS do cé nhiéu vu diém véi dau
ddo MS/MS duoc xem 1a mét dau do van nang.

36



Tap chi Khoa hoc va Kinh té Phat Trién Truwong Pai hoc Nam Can Tho

ISSN: 2588 1272. S6: 27 (2024)

Tuy nhién, khi ghép may sic ky long véi phd
khdi phirc tap hon nhiéu so véi sac ki khi — phd
khdi vi nhiéu yéu t6 khong tuong thich vé ky
thuat gitta 2 may can phai giai quyét:

- May séc ky long: hoat dong & ap suit cao,
nhiét do thdp, mau phan tich & thé long trong
pha dong (d6i khi khé bay hoi nhu dung dich
dém), luu luwgng 16n (vai mL/ phut).

- May phé khéi: hoat dong & ap sudt chan
khong sau, nhiét d6 cao, mau phan tich phai &
thé khi, Iuu lugng nho (vai pL/ phut)

Do d6, can c6 nhimng giao dién trung gian
(interface) thich hop nhu giao dién dwa mau
16ng truc tiép, giao dién chum tia hat, giao dién
ESI, giao dién APCI,...

3.2 Lwa chon chuin ndi cho kj thuiat LC-
MS/MS

Céc quy trinh dinh luong v6i nén miu phic
tap thuong phai qua nhiéu giai doan tach chiét
(dinh luong cac chét trong mau, dich sinh hoc,
mot s6 hoat chét trong dugc li€u, mot s6 thude
mém dung cho da va niém mac,...) c6 thé 1am
mét chét phan tich din dén két qua phan tich
khong chinh xac. Pé giam sai s va dat do lap
lai cao cling nhu dé cai thién do chinh xac trong
phép dinh lugng, phwong phap chuan hoéa véi
chét thtr hai dugc thém vao mau chuan va mau
thir dugc su dung. Chét nay goi la chuén noi [2].

Viéc st dung chit chuin noi thuong dugc
yéu cau dé dat dugc két qua tin cdy, chinh xac
va 6n dinh. Trong nghién ctru ctia Rezk va cong
sy nam 2021 [13] su dung cac chuén noi déng
vi (isotope-labeled) c6 loi thé dang ké dé dam
bao dao do dung va do chinh xac cua phuong
phap do c6 tinh chat vat 1y va hoa hoc hoan toan
gidng véi chat phan tich. Tuy nhién, trén thuc
thé rat kho dé c6 duoc cac chat nay do van dé
chi phi san xuét, dic biét dbi vdi cac chuin nodi
ddng vi cua cac chit chuyén hoa. Ngoai ra, viéc

sir dung chi mot chudn noi dong vi cho phuong
phép dinh luong nhidu chat phan tich hon s&
khong dam bao vi€c phan tich dung va chinh xac
tat ca cac chat, dac biét khi cac chat phan tich co
tinh chét khac nhau. Dé giai quyét van dé do cac
chat ddng ding hay céc chit co cdu tric twong tur
vGi chét phan tich s€ dugc chon lam chét chuan
noi vi ¢6 cac dac tinh hoa hoc gan gidng véi chit
can phan tich nhung c6 thé phan biét dé dang
trong phuong phéap khéi pho. Cac nghién ciru con
lai trong bang 1 déu sir dung cac chat dong dang
hay céc chat c6 cAu tric twong tw dé lam chuin
ndi [7],[12],[14],[15].
3.3 Anh hwéng ciia nén miu huyét twong
Nén mau huyét twong 14 nén miu phirc tap,
gdy anh huong nhidu nén rét 16n, tuy nhién mot
s6 nghién ctru cong bd chua thyc hién ndi dung
nay. Anh huéng cua nén mau trong phan tich
sinh hoc dinh lugng cho théiy su rc ché ion hodc
tang cuong ion thudong di kém vai sy suy giam
dang ké d¢ dung va do chinh xdc cia phuong
phap. Ngay c4 khi anh huéng ctia nén mau cé
thé dugc bu dip bang IS thich hop, cac phuong
phéap nén dugc thuc hién dé loai bo cac hop chét
gy nhidu trong nén mau vi sy hién dién cua
chiing s& giam do nhay. Khi phan tich cdc mau
¢6 ndng do thap, diéu nay c6 thé dan dén két qua
am tinh. Trong huyét tuong va dic biét 1a nude
tiéu c6 nén mau rat phuc tap va thanh phan cia
n6 c6 thé khac nhau dang ké giita cac ca thé va
loai. Hau hét, cac phuong phap déu dugc thuc
hién b%mg cach st dung cac noi chuan va céac
chét phan tich dugc chuéan bi tir cing mot mau
trang. Nén str dung cdc mau dong nhat dé tranh
su bién ddi nén mau [2],[4].
3.4 Mt s6 phwrong phap xir Iy mau huyét twong
Pic diém cua huyét trong tuoi 13 phan huyét
tuong tich ra tir mau toan phan trong vong 6 gid
ké tir ic ldy mau, thanh phan chu yéu gém
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albumin, immunoglobulin va cac yéu t dong mau
V, VIII & mac binh thuong. Huyét tuong tuoi
déng lanh duge diéu ché bang cach chiét tach tir
méu toan phan trong vong 18 gio sau khi thu gom
va lam d6ng nhanh dén -25 °C hoac lanh hon dé
bao toan dugc hau hét cac yéu té dong mau. Mot
don vi huyét trong twoi dong lanh c6 thé tich
khoang 200 - 300 mL c6 néng do cac yéu té dong
mau, albumin va immunoglobulin & mirc binh
thuong va ndng do protein tbi thiéu la 50 g/lit [3].
Yéu cau quy trinh xtr ly mau loai duoc tdi da tap
chit nhung it 1dm anh hudng dén nong do chat

phan tich ciing nhu qua trinh xir ly mau phai dam
bao tinh ddng nhat va nguyén ven ciia cac chat
phan tich c6 trong mau. Thém vao d6, phuong
phép xir ly mau cho hiéu suat chiét cao va 6n dinh.

Giai doan lam sach mau la qua trinh loai trur
céc chit gay nhiéu, ndi cach khac 1a loai trir anh
huéng cia nén mau. Cic phuong phép xu ly
mau huyét twong thuong duoc sir dung la
phuong phap két tia protein (PPT), chiét long -
long (LLE) va chiét pha ran (SPE) [5]. Ba
phuong phép xir ly mau déu c6 nhiing thong s6
cling nhu vu nhugc diém riéng (Bang 2).

Bang 2. So sanh ba phwong phép xir Iy miu LLE, PPT va SPE

Théng s6 LLE PPT SPE
Do chon loc Tét Thﬁp RAt tot
Do nhay Tét Tét T6t
Tinh chat chat phén tich Ky nude Uanude  Ua nude va ky nude
Kha nang tu dong hoa Thép Thép Cao
Chi phi Cao Thép Cao
Mitc d6 sir dung Phé bién it Phé bién
Kha nang e ché ion Thap Cao Thip

3.5 Thim dinh quy trinh dinh lugng thude
trong dich sinh hoc

Do qua trinh phéan tich mau sinh hoc bi anh
huéng boi nhidu yéu t6 nhu lwgng mau it, ndng
d6 thap, 1an nhiéu tap chét 1 cc chat noi sinh
(lipid, protein, chit ndi sinh, chat chuyén
héa,...) va su khac nhau giita céc ca thé, nén
phwong phéap phén tich phai dwogc thiét lap va
thim dinh dé dam bao do tin cay [3],[4].

Theo EMA va FDA, céc chi tiéu can phai
tham dinh d6i véi mot quy trinh dinh lugng
dugc chdt hay chat chuyén héa co tac dung
trong mau sinh hoc bao gdm: kiém tra tinh phu
hop cua hé théng, tinh ddc hiéu, ty 16 thu hdi
(hiéu sudt chiét), duong chuin va khoang tuyén
tinh, d§0 dang va do chinh xac, gidi han dinh
luong dudi, do 6n dinh cia mau thi, anh hudng

ctia nén mau va luong miu ton du, anh huong
cua su pha loang [4].
4. KET LUAN

Hién nay, ky thuat LC-MS/MS véi uu diém
la gidi han phét hién rat thip va duoc dp dung
khi dinh luong cac chat c6 ham luong thap trong
nén mau phirc tap nén ngay cang duoc Gng dung
nhiéu trong phan tich thudc trong dich sinh hoc
dic biét 1a dbi v6i nhitng thude c6 ham lugng
thip, tuy nhién chi phi tuong ddi cao. Ung dung
cua ky thuat LC-MS/MS trong xdy dung dugc
quy trinh dinh lugng hoat chét trong huyét
tuong ngudi da cho thay hiéu qua kha tét. Quy
trinh xdy dung c6 thé dugc g dung dé theo
ddi ndng do hoat chit trong huyét tuong ngudi
trong cac nghién ctru sinh kha dung va tuong
duong sinh hoc in vivo ciia cic ché phdm.
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