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PINH LUONG THUOC GAY TE ROPIVACAIN TRONG HUYET THANH
BANG PHUO'NG PHAP SAC KY LONG KHOI PHO

TOM TAT

Muc tiéu: “Phat trién phuong phap phan tich
nhanh, c6 d nhay, d6 chinh xac cao dé dinh
lugng ROP huyét thanh bang HPLC-MS ”. Déi
tugng va phwong phap: MAu chuan ropivacain
pha trong huyét thanh trang (n=10), mau kiém tra
chat lwong (QC) chira ROP & 3 muc nong do
(n=6); mau thtr 12 huyét thanh bénh nhan sau
phau thuat gdy té ngoai mang cang (n=30).
Phuong phép sic ky long ghép khdi phd (liquid
chromatography—mass spectrometry: HPLC-MS)
st dung nguon ion hoa phun dién to
(Electrospray ionization-ESI) véi ché do giam sét
nhiéu phan ¢ng (multiple reaction monitoring -
MRM) dé dinh lwong ROP huyét thanh. Cac
mau duoc pha vao dung dich dém chiét, ly tam,
loc va phan tich trén cot Zobax va nhan dién
bang dau do khéi phd theo cadc manh ion dic
trung: m/z 275,3-> 1262 d6i véi ROP; m/z
290,2-> 198,2
Phuong phép cho do tuyén tinh cao trong khoang
do 0,1-10 pg/mL va gi6i han dinh lugng thip 1a

v6i diazepam-d5. Két qua:

0,1 pg/mL. B9 chinh xac dao dong trong khoang
96,76 — 102,48%, hiéu suat chiét cao tir 94,88-
98,85%. Luong mau yéu cau thap (10uL), do dic
hiéu cao va thoi gian phan tich ngan (6 phat) nén
rat thich hop dé xac dinh ROP huyét thanh cho
bénh nhan nghi ngo ngd doc thudce.
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SUMMARY
DETERMINATION OF ROPIVACAIN
IN SERUM USING LIQUID
CHROMATOGRAPHY - MASS
SPECTROMETRY

Obijective: “Develop a fast, sensitive, and
highly accurate analytical method for the
quantification of serum ROP by HPLC-MS”.
Subjects and methods: Standard sample
ropivacaine mixed in white serum (n=10), quality
control sample (QC) containing ROP at 3 lever
concentrations (n=6); Samples were serum from
patients after epidural surgery (n=30). Liquid
chromatography-mass spectrometry (HPLC-MS)
used an electron spray ionization (ESI) source
with multiple reaction monitoring (MRM) for
determination. serum ROP. Samples were mixed
into extraction buffer, centrifuged, filtered and
analyzed on a Zobax column and identified by
mass  spectrometry  probe according to
characteristic ion fragments: m/z 275.3-> 126.2
for ROP; m/z 290.2->198.2 with diazepam-d5.
RESULTS: The method showed high linearity
over the measuring range 0.1-10 pg/mL and a
low limit of quantification of 0.1 pg/mL. The
accuracy ranges from 96.76 to 102.48%, the
extraction efficiency is from 94.88 to 98.85%.
The low sample volume required (10 pL), high
specificity and short analysis time (6 minutes)
make it very suitable for determining serum ROP
for patients with suspected drug toxicity.



TAP CHi Y HOC VIET NAM TAP 519 - THANG 10 - SO CHUYEN DE - 2022

Keywords: Local anesthetic, ropivacaine,
serum, liquid chromatography - mass
spectrometry
I. DAT VAN DE

ROP Ia thudc gay té cuc bo dang amide
tac dung kéo dai duoc st dung ¢ nong do cao
dé gay té phiu thuat va nong do thap hon dé
giam dau sau phau thuat[5]. N6 tuong ty nhu
bupivacain vé mat héa hoc [1] nhung doc
tinh cua ROP ddi véi hé tim mach it hon so
VGi cac thuéc gay mé khac vi &i lyc cia nd
VGi cac kénh natri trong tim thap[7]. Vi vay,
ROP mét dugc sir dung phd bién trong 1am
sang, chi yéu dé giy té ving, giy té ngoai
mang cing, giam dau sau phau thuat hoic
chuyén da [4]. Tuy nhién, ciing c6 nhiing tac
dung khong mong muén nhu ha huyét ap,
giam nhip tim, budn nén... dic biét nguy
hiém khi nong d6 ROP qua cao trong huyét
thanh c6 thé gay tir vong cho bénh nhan. Do
do, mot ky thudt phan tich nhanh chong va
chinh xac dé xac dinh ndng do cua ROP
trong huyét thanh 13 rat can thiét.

Hién nay, cac phuong phap phan tich
ROP huyét thanh chu yéu dua trén viéc
chuan bi mau bang chiét 1ong/long, két tua
protein, pha ran, chiét vi pha rin [2]... han
ché ciia cac phuong phap nay 1 can lugng
mau 16n, k§ thuat 1am sach phutc tap, tén
nhiéu thoi gian va kho ty dong héa. O Viét
Nam, chua c6 nghién ctu nao dinh lugng
ROP trong huyét thanh bang HPLC-MS. Vi
vay, chdng t6i tién hanh nghién ciu nay voi
muc dich “phat trién phuong phap phan tich
nhanh, c¢6 do nhay, d6 chinh xac cao dé dinh
lugng ROP  huyét thanh bang HPLC-MS ”
gitip chan doan chinh xac nhiing bénh nhan

¢o cac triéu chung nghi ngd ngd doc ROP do
qua liéu

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Dbi twong:

- Mau ROP chuan, huyét thanh tring
(n=10) (12 huyét thanh bénh nhan khoe manh
khong sir dung thudéc ROP), cac mau kiém
tra chét lugng chira ROP & 3 mirc nong do
thap, trung binh va cao (n=6).

- Mau thir: Huyét thanh bénh nhan sau
gdy té ngoai mang cung bang ROP (n=30)

2.2. Phwong phap nghién ciru

2.2.1. Hoa chat

ROP va diazepam-d5 (ndi chuan-1S) tinh
khiét > 98%, cta Sigma-Aldrich Co. LLC —
My. Acetonitril va metanol (loai HPLC) cua
Merck (Darmstadt, Birc). Nuéc tinh khiét
(18,2M) chuan bi trén hé théng Elga Centra
RDS

2.2.2. Dung cu va phwong phap

Hé thong sic ky long Agilent 1290 ghép
dau do khoi pho Agilent 6430 Triple
Quadrupole (Agilent — My). Cot Zobax C18
4,6x50mm x 5 pum (Agilent — My) duoc st
dung lam pha tinh va nhiét 6 cot dat ¢ 30°C.
Pha dong la axetonitril chaa 0,1% axit
formic (FA) / trong nudc chaa 0,1% FA, rira
giai bang gradien véi toc do dong 0,2
mL/phat.  Diéu kién khdi pho: Khi nito
6L/phut, dién 4p mao quan 1000 V va nhiét
d6 khir am 1a 300° C, ché d6 quyét MRM.
Cac manh phé chon nhu sau: m/z 275,3->
126,2 (dinh lugong) va m/z 275,3-->84.3
(dinh tinh) ddi véi ROP m/z 290,2-> 198,2
(dinh luong) va 290,2-> 154.0 (dinh tinh)
cho diazepam-d5 (Hinh 1).
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Hinh 1: Khéi phé ciia ROP (a) va diazepam-d5 (b)

Chon diazepam-d5 1a chit ndi chuén vi
trong cung diéu kién sic ky, diazepam-d5
dugc tach hoan toan, ¢6 thoi gian luu gan véi
thoi gian luu cta roipi trong mau thir va c6
cAu tric hoa hoc tuong tu nhu chét thr.

2.2.3. Chuin bi miu dwong chuin va
cac miu kiém tra

Dung dich gdc cia ROP (500 pg/mL) va
diazepam-d5 (25ug /mL) pha lodng bang
methanol, bao quan & 4°C cho t61 khi st
dung. Puong chuin bao gém: 01 mau huyét
thanh tring (blank) va 08 mau huyét thanh c6
pha chuan ropi c6 nong do tir 0,1 — 10pg/mL.
Cac mau kiém tra (QC) vé6i 3 muc ndng do:
Lower Quality Control Sample (LQC- 0,3
pug/mL), Middle Quality Control Sample
(MQC-4,0ug/mL), High Quality Control
Sample (HQC - 8,0 pg/mL); dugc chuan bj
tir dung dich chuan gdc doc lap.

2.2.4. Xir ly méu

Huyét thanh (10 uL), acetonitril (1 mL)
duoc thém vao 6ng ly tdm 2 mL, sau d6 duoc
lac tron trong 1,0 phut. Sau khi ly tam (6000
vong/phit, 4°C, 10 phut), hat pha ndi phia
trén loc qua mang loc 0,45um bang bom tiém
PolyTetraFluoroEthylene (PTFE), vao lo 2
mL dé phan tich sic ky

2.2.5. ThAm dinh phwong phap
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Theo huéng dan “Quy trinh tham dinh
phuong phap phan tich mau sinh hoc ctia Co
quan Quan 1y Thuc phdm va Dugc phim
Hoa Ky (US-FDA)” [3]

3. Két qua va ban luian

3.1. Xay dung phwong phap

Pi tbi wu hoa cac diéu kién sic ky vé ty 18
pha dong, ché do dung moi, lwa chon cot phu
hop dé co thé rira giai ROP khoi nhiing chat
phirc tap khac trong nén mau huyét thanh [8].
Pi tién hanh khao sat va so sanh hiéu qua
tach chiét cia mot loat cac ché do dung moi1
khac nhau nhu: metanol hodc axetonitril
(chua 0,1% axit fomic), dung dich dém
amoni axetat 10mmol/L (chtra 0,1% FA)
trong axetonitril hoac metanol, va 10mmol/L
amoni dung dich dém axetat (chua 0,05%
FA) trong metanol hodc axetonitril. Dudi su
so sanh toan dién, hiéu ing rura gidi gradient
cua dung dich dém amoni axetat 10mmol/L
(chira 0,1% FA) trong axetonitril cho két qua
tdt nhat, hinh dang pic cia ROP khéng bi
rodng va khong bi chong lan véi cac pic clia
cac tap chét khac khac.

3.2. Xé&c thue phwong phap

3.2.1. Tinh chon loc - dac hiéu

Tién hanh phan tich miu huyét thanh
tring va huyét thanh c6 thém chuan ROP thu
duogc két qua nhu sau.
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Hinh 2: Sic ky do ciia ropivacin va ndi chudn trong huyét thanh. (a) Huyét thanh tring.
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(b) Huyét thanh c6 thém chuin ROP va ngi chudn

Nhin xét: Trong sic ky d6 miu huyét
thanh tring khong xuét hién pic ROP va noi
chuan, mau huyét thanh ¢ thém chuan va IS
xuit hién pic ROP va IS c6 thoi gian luu
2,35 phat va 2,1 phut, pic can dbi, tin hiéu
cao, khong bi ché)ng l4n, khong c6 su anh
hudéng clia cac thanh phan phirc tap trong
mau huyét thanh. ..

3.2.2. Pwong chuin va khoang tuyén tinh
Bdng 3.1. Két qud tham dinh dwong chudn

Theo qui dinh, phuong phap c¢6 do chon
loc-ddc hiéu thi ngoai kha nang nhan dién va
phan biét duoc hoat chat nhu da xac dinh &
trén, dap Gtng cua mAu tring tai thoi diém
trung voi thoi gian luu cia ROP va IS dat
yéu cau (déu bang 0%) khong vuot qua 5%,
chuing té phuong phap c6 do chon loc va do
dac hiéu cao.

A n P ding (%)
Nong d¢ (ng/mL) X A A X A
Lan1 Lan 2 Lan3 Lan 4 Lan5s
Phuong trinh hdi a=0,1453 a=0,1497 |a=0,1503 |a=0,1458 |a=0,1489
quy b = -0,0008 b=-0,0008 |b =-0,0013 |b =-0,0004 | b=-0,0006
(Y=aX+Dh) r=0,9999 r=09996 |r=0,9992 | r=0,9997 | r= 0,988

(Y: ty Ié dap ung pic ROP; X: ndong d6 ROP trong mau huyét thanh)

Nhu vy, tit ca cac diém cua dudng chuan déu c6 do ding tir 85-115%. Va hé sb twong
quan r cia ca 5 duong chuan déu 16n hon 0,99. Do d6 trong khoang néng do tir 0,1 — 10,0
Hg/mL c6 sy twong quan tuyén tinh chat ché giira nong do6 ROP  trong huyét thanh vai ty 1¢

dién tich pic ROP thu duoc
3.2.3. Gidi han dinh lwong duoi

Bing 3.2. Két qud tham dinh gigi han dinh lwong dwéi

Mau tring Mau chuén (= 0,1 pg/mL)
STT ROP ROP IS Nong d9 tim | P ding® Pat/Khong
(MAU.s) | (MAu.s) | (mAu.s) |thidy® (ug/mL)| (%) dat
TB (n=6) 0 1234734 66652 0,094 93,93
CV (%) 2,8 2,8 Pat
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(a): tinh tir phuong trinh hoi quy (b): % so
Vi ndng do thuc, (+): khong xac dinh

Phuong phap dat duoc do dung so voi
nong do thuc 1a (91,91-98,98%), do chinh
xac voi gia tri CV% < 20% (2,9%). Vay,
chuian ROP c¢6 nong d6 0,1 pg/mL dap tng

Bing 3.3. Két

yéu cau Lower Limit Of Quantification
(LLOQ) vé& d¢ dung, d6 chinh xAc.

3.3.4. Dy dung — d¢ lap lai trong ngay
va khac ngay

Pha mdi loai QC gdm it nhat 6 miu doc
1ap c6 cung ndng d6. Tién hanh xir Iy mau va
sdc ky theo cac diéu kién da lua chon.

ud thim dinh @6 ding, dé lap lai

LQC (0,3 ug/mL) MQC (4,0 ng/mL) HQC (8,0 pg/mL)
Noay Do dung® CcVv D dung® CcVv Do ding® CcVv
(%) (%) (%) (%) (%) (%)
Ngay 1 (n=6) 99,02 4,01 100,14 5,05 100,64 5,95
Ngay 2 (n=6) 99,9 3,93 98,2 4,34 91,71 6,34
Ngay 3 (n=6) 89,7 3,78 94,43 6,42 92,72 4,01
TB 96,2 3,91 97,59 5,27 95,03 5,43

(b) % so véi ndng do thyc

Do dung trong ngay tot nam trong khoang 96,76 — 102,48%, d¢ 1éch nam trong gidi han
cho phép £ 15%, dd lap lai trong ngay véi gia tri CV% nho (3,78 — 6,34%); do dung trong cac
ngay trong khoang 85% dén 115%, d6 lap lai khac ngay voi gia tri CV% (3,91 — 5,43%)
chirng to phuong phap dugc nghién ctru ¢6 do dang, do chinh xac cao.

3.2.6. Ty Ié thu hoi ciia phwong phdp

Bing 3.4. Két qud thdm dinh ty I¢ thu héi ROP trong huyét thanh

DPap uwng ROP (mAu.s)
LQC (= 0,3 pg/mL)| MQC (= 4,0 pg/mL) | HQC (= 8,0 pg/mL)
STT g}‘;ﬁf Pha déng 51‘;?; Pha déng ﬂ]‘;ﬁf Pha dng
TB(n=6) 60608 |63878.13| 816030 | 839285 | 1641026 |1660164.37
CV/(%) 57 03 1,5 05 1,5 0,1
Ty 18 thu hdi (%) 94,88 97,23 98,85

Ca 3 khoang ndng do (0.3; 4,0;
8,0ug/mL), déu cho hiéu suat chiét nim
trong khoang 30 — 110% (94,88%; 97,23%);
98,85%), gi4 tri CV% mdi nong d6 ctia ROP
déu < 15% (tr 0,1% — 5,7%). Do d6 phuong
phap xtr Iy mau da dugc xiy dung 1a phu hop
dé chiét tach ROP tir huyét thanh.

3.2.7. Pp 6n dinh
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Phan tich ba diéu kién 6n dinh, bao gém
nhiét d§ phong trong 2 gio; -20°C trong 30
ngay va 3 chu ky dong lanh va ra déng, do
chinh xac ciia ROP trong huyét thanh 1a tir
85% dén 109% va RSD nam trong khoang
12%. Nhimg két qua nay chi ra rang ROP
déu 6n dinh.
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IV. KET LUAN

Trong nghién ctu nay, xay dung dugc
quy trinh phan tich ROP trong huyét thanh
mot cach twong ddi hoan thién bao gdom xr ly
mau va ti uu hod diéu kién sic ky long khdi
phd, phuong phap phan tich c6 do dac
hiéu/chon loc cao, khoang tuyén tinh 0,1-10
pg/mL), giéi han dinh luong dudi
0,1pg/mL), d6 dung - d6 lap lai, ty 18 thu hoi,
d6 6n dinh cua ROP trong huyét thanh cao.

HPLC-MS c6 thoi gian phan tich nhanh
hon va d6 nhay cao hon HPLC truyén thong.
Chi mat 6 phiit d& hoan thanh viéc phén tich
mot mau huyét thanh, didu nay co thé tiét
kiém dang ké thoi gian va ngudn lyc.

KIEN NGHI

Ap dung xét nghiém sém cho cic truong
hop bénh nhan nghi ngdo ngd doc ROP sau
phau thuat, chan doan phan biét vdi cac tai
bién hau phau khac.
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