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Tém tat

Pat van dé: Levetiracetam la thuSc chéng co giat. Phuong phép dinh lwong levetiracetam trong huyét
twong bang sic ky 16ng hiéu ning cao da duoc thue hién nhung khdng s dung chuan noi hodc ¢ st dung
chuan ndi nhwng chua thue sy phi hop. Muc tiéu: Xay dung phuong phap dinh luvgng va thadm dinh phuong
phap da xay dung. P6i twong va phwong phap nghién ciru: Huyét tuong chira levetiracetam. Sau khi xay
duwng quy trinh x ly mAau va khao sat lia chon diéu kién sic ky, phuong phap duoc tham dinh theo US - FDA
va EMA. K&t qua: Protein trong mau huyét twong chira levetiracetam va chuan noi piracetam dwoc tla bang
ZnSO, va NaOH. biéu kién sac ky: COt C18 (250 mm x 4,6 mm, 5 pm), t6c dé dong 1 ml/phut, nhiét d6 cot 25
°C, thé tich tiém 100 pl, bwdc séng phat hién 205 nm, pha déng 1a hdn hop dung dich acid phosphoric pH 2,5
va methanol vdi chuong trinh gradient. Phwong phap dugc thdm dinh dat yéu cau theo US - FDA va EMA.
K&t luan: Phuong phdp cé thé dugc ap dung trong nghién ctru twong duong sinh hoc ché phadm thudc chira
levetiracetam.

Tir khéa: levetiracetam, huyét twong, sdc ky I16ng hiéu néng cao.
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Abstract

Background: Levetiracetam is an anticonvulsant. Quantitative methods for determining levetiracetam
in human plasma using high-performance liquid chromatography (HPLC) have previously been performed
either without internal standards or with unsuitable internal standards. Objectives: developing method for
determination of levetiracetam in human plasma by high performance liquid chromatography and validating
the developed method. Materials and methods: Human plasma samples contain levetiracetam. After
developing the sample treatment procedure and chromatographic conditions, the method was validated
according to US-FDA and EMA. Results: Proteins in plasma samples containing levetiracetam and piracetam
(as internal standard) were precipitated using ZnSO, and NaOH. The optimal chromatographic conditions:
C18 column (250 mm x 4.6 mm, 5 um), flow rate 1 ml/min, column temperature 25 °C, injection volume 100
ul, detection wavelength at 205 nm, mobile phase consisted of mixture of phosphoric acid solution of pH
2.5 and methanol in gradient program. The method met the requirements of US - FDA and EMA guidelines.
Conclusion: The method can be applied for bioequivalence studies of pharmaceutical preparations containing
levetiracetam.

Keywords: levetiracetam, plasma, high performance liquid chromatography.

1. DAT VAN DE

Levetiracetam (LEV) |a dan xuat pyrolidin, 1a mot
thudc chdng co giat. Thudc ngdn nglra cé chon loc
tinh déng bd qua murc cla sy bung phat dang dong
kinh va sy lan truyén cha con ddng kinh [1]. Viéc
kiém soat néng do thudc trong huyét twong nham
c6 duoc lieu st dung hop Iy cho céc ddi twong bénh
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nhan, déng thoi danh gid twong dwong sinh hoc
gitip kiém tra chat lvgng cla thudc 13 viéc can thiét
cho céc loai thudc. Hién nay d3 c6 mét s6 cong bd
vé phuong phap dinh lugng LEV don 1é hodc dong
th&i véi mot s6 hoat chat khac trong huyét twong
bang sac ky 16ng hiéu ndng cao. Tuy nhién nhitng
phuong phap d6 khong sir dung chuan néi (IS) nhu
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nghién ctru cta Farhan AS va cong su [2] hodc cla
Jens ML va cong su [3] s& kho kiém soat dwoc sai s6
trong qua trinh chiét suat. Hodc cé sir dung chuin
ndi (antipyrin, paracetamol) nhung chuwa thuc sy
phu hop riéng cho LEV do ¢é ciu tric chua twong
dong din dén chua tuong dong tinh chat ly hda gay
ra chénh léch ty 1& thu hoi giita LEV va chuan ndi do
khac hiéu suat chiét lam gidm dé chinh xdc, tin cy.
Nghién ctru s&r dung antipyrin chua céng bé rd hiéu
suat chiét ciia chudn ndi va hoat chat [4]. Nghién ctru
str dung paracetamol lam chuén ndi c6 ty 1& thu hoi
cla LEV la 53,40 - 56,60% va paracetamol la 12,00%
hodc 5,6% [5], [6]. V&i nhitng ly do trén, dé tai “Xay
dung phuong phap dinh lugng levetiracetam trong
huyét tuwong bang sac ky [dng hiéu ndng cao” dwoc
thyc hién vai hai muc tiéu: Xay duwng phuong phép
dinh lwong levetiracetam trong huyét tuong bang
sac ky 1dng hiéu ndng cao. Thdm dinh phuong phap
d3 xay dung theo hwéng dan US - FDA 2018 [7] va
EMA 2011 [8].

2. DOl TUQNG VA PHUONG PHAP NGHIEN CU'U

2.1. Ddi twong nghién ciru

Huyét twong trdng: tir nguoi tinh nguyén khoe
manh (Trung tdm Huyét hoc va Truyén mau khu vuc
Hué).

M@u thir gid lap: Levetiracetam trong nén huyét
twong trang.

2.2. Héa chat, dung méi, trang thiét bi

Chdt chudn: Levetiracetam - S8 kiém soat QT183
050820, ham lugng 99,6% (nguyén trang), Vién Kiém
nghiém thuéc thanh phé H& Chi Minh. Piracetam
- S8 kiém soat 02177291.02, ham lugng 100,15%
(nguyén trang), Vién Kiém nghiém thudc Trung wong.

Dung méi - héa chdt: acetonitril (ACN), methanol
(MeOH), acid phosphoric (H,PO,) tir Merck (Dtrc);
trifluoroacetic acid (TFA), kém sulfat (ZnSO,), amoni
sulfat ((NH,),SO,), natri hydroxid (NaOH) tlr Sigma
Aldrich (My).

Trang thiét bj: may sic ky ldng hiéu nang cao
SHIMADZU dau do PDA (Nhat); bé siéu 4m Elmasonic
S100H (Durc); can phan tich A&D (Han Qudc); may
do pH Sension* pH3 Hach (M¥); mdy lac xody Vortex,
micropipet Labnet (My) va cac dung cu thdy tinh
chinh xac.

2.3. Phuwong phap nghién ctru

2.3.1. Chudin bj méu

Dung dich chuén géc: hoda tan riéng cac chat
chuan levetiracetam, piracetam (IS) trong MeOH dé
thu dwoc cac dung dich chuin géc cé ndng dod chinh
xac 1000 pg/ml.

Cdc méu kiém tra (QC): tir cac dung dich chudn

[34

gdc va mau huyét twong trang, chuin bi cic mau
huyét twong trang cé chira LEV tir 0,0625 - 25 pg/
mlva IS 25 pg/ml. Trong d6 mau néng d6 thap (LQC),
trung binh (MQC) va cao (HQC) chira LEV c6 ndng d6
twong ng la 0,75 pg/ml, 12,5 ug/ml va 20 pg/ml.

2.3.2. Khéo sdt quy trinh xi¥ ly méu

Ldy 1 ml huyét twong cé chira LEV, thém 25 pl
dung dich IS, Iac xody 30 gidy. Tiép tuc x{ Iy v&i cac
quy trinh:

- Quy trinh 1 (tGa protein bang TFA): thém 1 ml
TFA 1% trong MeOH, |ac xody 30 giay, ly tam 7400
vong/phut trong 10 phat, 18y phan dich, loc qua
mang 0,45 um.

- Quy trinh 2 (tda protein bang MeOH): thém 1
ml MeOH, lac xody 5 phut, ly tdm 10 000 vong/phut
trong 10 phut, |8y hét phan dich, loc qua mang 0,45
um.

- Quy trinh 3 (tda protein bang ZnSO, va NaOH):
thém 0,5 ml ZnSO4 20%, |ac xody 20 gidy, thém 0,5
ml NaOH 1 M, |ac xody 20 giay, dé yén 20 phat, ly
tdm 3000 vong/phut trong 10 phat, hit 18y phan dich
phia trén, loc qua mang 0,45 pum.

- Quy trinh 4 (t0a protein bing (NH,),SO,): thém
3 ml (NH,),S0, bdo hoa, lc xody 20 giy, dé yén 20
phut, ly tdm 3000 vong/phut 10 phut, |8y phan dich,
loc qua mang 0,45 um.

Quy trinh xr ly mau duoc lya chon dya trén kha
nang loai dwoc nhitng tap gdy anh huwédng dén pic
LEV va pic IS.

2.3.3. Khdo sdt diéu kién sdc ky

St dung cot sic ky Innersertain C18 (250 mm x
4,6 mm, 5 um), t6c dd dong 1 ml/phut, nhiét d6 cot
25 °C, thé tich tiém 100 ul, budc séng phat hién 205
nm. Tién hanh khao sat cdc hé dung méi dung cho
pha déng gdbm ACN hodc MeOH két hgp v&i hé dém
v&i cac chwong trinh gradient va isocratic dé tach tét
pic LEV va IS ra khoi céc pic khéc.

2.3.4. Thém dinh phuwong phdp

Phuong phap duoc thdm dinh theo hudng dan
US - FDA 2018 [7] va EMA 2011 [8]. M3u dwoc xt ly
va phan tich theo diéu kién sac ky d3 chon duoc sau
khi khao sat.

Tinh phi hop hé théng

Tiém l3p lai 06 [an mau huyét twong trang chira
LEV nbéng dé 12,5 pug/ml c6 thém IS ndng dd 25 ug/
ml. Ghi nhan gian luu (t.) - phut, dién tich pic (S) -
mAu.s, hé s6 di xrng (A,) va do phén giai (Rs).

Do ddc hiéu - chon loc

Phan tich mau huyét tuong trang; mau huyét
twong trang chra chat IS néng d6 25 pg/ml; mau
huyét tuwong trang chira LEV & nong do 12,5 pg/ml,
mau huyét twong trang cé IS nong do 25 pg/ml va
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LEV néng dd 12,5 pg/ml theo quy trinh da chon. Ghi
lai sdc ky d6 véi cac thdng s6 cla pic.

Anh huéng cia nén méu

Chuéan bj cdc mau huyét tuong trang cd ngudn
gdc khac nhau. Chuan bj cdc mau chudn & nong do
LQC va HQC trong cac nén huyét twong trang tuong
rng. Song song chuan bj cdc mau chuin & néng do
LQC va HQC trong dung moi MeOH. Bénh gid sy anh
hudng cltia nén mau thong qua ty s6 MF . /MF,
trong d6 MF ., MF duwoc xac dinh bang cach so sanh
dién tich pic ctia LEV va IS cla cadc mau trong nén
huyét twong trang so véi dién tich pic clia cdc mau
pha trong dung mai.

Buworng chudn va khodng tuyén tinh

Tién hanh pha cdc mau huyét tuong trang chira
IS ndng dd 25 pg/ml va LEV lan lwot & cic néng dé
0,0625 pg/ml, 0,25 pg/ml, 0,5 pg/ml, 1 pg/ml, 2,5
pg/ml, 5 pg/ml, 10 pg/ml, 17,5 pg/ml va 25 pg/ml.
Phan tich theo quy trinh da xay dwng. Xac dinh sy
tuwong quan tuyén tinh gitra ty I& dién tich pic LEV/IS
(y) va néng dé LEV (x).

Gidi han dinh lwong dwéi (LLOQ)

Tién hanh phan tich 06 mau huyét twong trang,
06 mau huyét twong trang cé chira LEV 0,0625 pg/
ml va IS. X& Iy va phan tich cdc mau theo quy trinh.
Ghi lai sic ky d6 va dap t&ng pic. Xac dinh ndng do
LEV cé trong cac mau, d6 dung, dé chinh xac tir
dudng chuin tién hanh song song trong cling diéu
kién.

3. KET QUA NGHIEN cU'U

3.1. Khao sat va lwa chon quy trinh x@ ly mau

AU100)
po5snmdnm (1.00

AL 100)
P05nm4dnm (1.00

c) Quy trinh 3

Do dung, dé chinh xdc trong ngay va khdc ngay

Tién hanh thdm dinh d6 dung, do chinh xac trén
03 16 mau LQC, MQC va HQC. Xac dinh ham lwong
LEV trong cdc mau bang duong chudn phan tich
trong cung diéu kién. D6 dang 13 ty 1& % gilta ndng
dd xac dinh dwoc so vdi néng dd ly thuyét. Do chinh
xac duoc biéu thi bang gia tri %RSD.

Ty Ié thu h6i

Xac dinh ty 1& thu hoi LEV va IS bang cach so sanh
dién tich pic LEV va IS trong cac 16 mau c6 qua chiét
tach va khong qua chiét tach (mau pha trong dung
mai), & mdi ndng do thuc hién 06 mau. Xac dinh ty
|& thu héi cdia LEV & 03 ndng d6 LQC, MQC va HQC.

Hé sé pha loéng

Chuén bj mau huyét twong chira LEV & ndng do
gap 02 1an HQC, sau d6 pha lodng mau nay 02 [an
bang huyét tuwong trang. Phan tich Idp lai 06 mau.
Xac dinh do ding va d6 I3p lai clia cdc mau.

Do 6n dinh

Tién hanh nghién ctru d6 6n dinh cla cadc mau
huyét twong trén cac 16 mau LQC va HQC. Danh gia
d6 6n dinh cla cac mau huyét twong bang cach so
sanh néng do LEV c6 trong cac mau xt ly ngay va céc
mau duoc bao quan 03 chu ky déng - rd (mau bao
quan doéng lanh, |ay ra rd déng hoan toan & nhiét do
phong roi dé déng lanh lai trong 12 - 24 gid va 13p lai
thém 02 chu ky nira), d6 6n dinh dai ngay (mau bao
quan & -35 °C trong 30 ngay), do 6n dinh ngin ngay
(mau bao quan & nhiét d6 phong trong 6 giv).

AU(x1,000)
" P05nm4nm (1.00)

b) Quy trinh 2

mAUx100)
2.0 P0BNMART (7.00)

d) Quy trinh 4

Hinh 1. K&t qua khao sat quy trinh x{r ly mau
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Dwa vao két qua cho thay: quy trinh 1,2 va 4 cé
pic IS bj trung hodc chuwa tach han ra khai pic tap
trong nén mau, quy trinh 3 cé cac pic tach tdt, can
d6i va sac nhon. Vay quy trinh 3 duoc lva chon:
l&y 1 ml huyét twong cé chira LEV, thém 25 pl dung
dich IS, Ic xody 30 gidy, thém 0,5 ml ZnSO4 20%,
|ac xody 20 giay, thém 0,5 ml NaOH 1 M, |3c xody 20
gidy, dé yén 20 phat, ly tAm 3000 vong/phut trong
10 phat, hat phan dich phia trén, loc qua mang
0,45 um.

3.2. Khao sat va lwa chon diéu kién sac ky

Sau khi khao sat, lva pha déng gém kénh A
(MeOH) va kénh B (H,PO, pH 2,5 - dung nudc cat,
chinh pH 2,5 bang H,PO, 85%) vdi chuwong trinh
gradient. Tir 0 - 15 phat: kénh A tdng dan tir O -
50% (twong ng kénh B gidm dan tir 100 - 50%),
tir 15 - 20 phat: kénh B 8n dinh 100%. Cot sac ky
Innersertain C18 (250 mm x 4,6 mm, 5 um), téc d6
dong 1 ml/phat, nhiét dd cot 25 °C, thé tich tiém
100 pl, budc séng phat hién 205 nm.

3.3. Tham dinh phwong phap di xay dung theo hwéng dan US - FDA va EMA

Tinh phi hop hé théng
Bang 1. K&t qua tham dinh tinh phu hop hé théng
IS LEV
t, S As S As Rs S.ev/Sis
TB 9,532 2633707,2 1,2 15,316  1010165,5 1,1 28,0 2,6
% RSD 0,06 0,1 0,2 0,03 0,4 0,2 0,2 0,4

D& léch chuan tuong ddi cla thoi gian lwu va dién tich pic cta LEV, ISva S

/S, déu cdé %RSD < 2%. Hé s6
IS

LEV/

d8i xtrng cla hai chat ndm trong khodng 0,8 < As < 1,5 va d6 phan giai gitta cac pic Rs > 1,5. Do vay phuong

phap dat yéu cau vé tinh phu hgp hé théng.

Do ddc hiéu - chon loc

mAU Max Intensity : 307,593
205nm 4nm (1.00) Tie 7235 nien. T

a) Huyét twong trang chira IS va LEV

AU Max Intensiy : 307,371
20anm 4nm (1.00) Time 1072 nfen. 336.600)

c) Huyét tuong trang

mAU Max Intensty : 83,35
100P05Rmdnm (7.00] Tme 0095 Infen. T0E101

b) Huyét tuwong trang chira LEV

mAU Maxntensty : 284 891
205nm_ 4nm {1.00) 18405 Inten. 160304
0]

T T T T T
75 100 128 150 178 min

d) Huyét tuwong trang chira IS

Hinh 2. S3c ky d6 thdm dinh d6 d&c hiéu
T cac sdc ky d6 cho thay tai thoi gian lwu khodng 9,532 phut va 15,316 phut (tuwong (ng voi thoi gian
lwu clia cac pic IS va LEV) khong xudt hién céc pic la trén mau huyét tuong trang. Do vay phuong phap c6 do

dac hiéu tot.
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Anh huéng cia nén méu

Bang 2. K&t qua danh gia sw anh hwdng clia nén mau

orr MF, MF,, MF, /MF
Lac HQC Lac HQC Lac HQC
1 0,95 0,97 1,13 1,03 1,19 1,06
2 0,96 0,98 1,13 1,05 1,18 1,07
3 0,95 0,98 1,06 1,05 1,11 1,07
4 0,96 0,95 1,03 1,02 1,08 1,07
5 0,97 1,01 1,05 1,07 1,08 1,06
6 0,95 1,00 1,08 1,06 1,14 1,06
B 0,96 0,98 1,08 1,05 1,13 1,06
% RSD 0,48 1,82 3,54 1,60 3,73 0,41

K&t qua thdm dinh cho thay su sai khac gitta cac nén
mau khac nhau ndm trong gi¢i han cho phép (%RSD <
15%). Phuong phédp x ly mau 13 pht hop va phuong
phap phan tich khong bj anh hudng bdi nén miu.

Puworng chudn va khodng tuyén tinh

K&t qua cho thay trong khodng ndng dé 0,0625
- 25 pg/ml c6 méi twong quan tuyén tinh giira ty
|& dién tich pic LEV/IS (y) va néng dd LEV (x) theo
phuong trinh y = 0,0353x - 0,0002 v&i hé s6 r? =
0,999. P6 dung so vdi gid tri thuc tai cdc ndng do tir
93,31 - 103,61% (dat so vdi yéu ciu tir 85 - 115%).

Do dung, dé chinh xdc trong ngay va khdc ngay

Gidi han dinh Iwgng duoi (LLOQ)

Tién hanh phan tich 06 mau huyét twong trang,
06 mau huyét twong trang cé chira LEV 0,0625 pg/
ml va IS. K&t qua cho thay d6 ding clla 06 mau nam
trong khodng 97,73 - 118,65% (dat so v&i yéu cau tir
80-120%), d6 chinh xac dat vdi %RSD = 7,46% (%RSD
< 20%). Tai thoi diém trung thai gian lwu ca LEV, dap
(ng pic LEV trong mau LLOQ, gap it nhat 5 Ian trong
mau trang. Nhu vay, mau huyét tuong trang chira
LEV & nbng d6 0,0625 pg/ml dép rng yéu cau LLOQ
vé dé dung, do chinh xac. Vay LLOQ |3 0,0625 pg/ml.

Bang 3. K&t qua tham dinh d6 ding, d6 chinh xac trong ngay va khdac ngay

Mau QC Nong d6 tim thidy TB Do ding TB Do chinh xac TB
(ng/ml) (ng/ml) (%) (%RSD)

o 1ac 0,75 0,78 103,68 1,90
T'“z:g: 'g);ay MQc 12,5 11,93 95,43 1,60
HQC 20 19,72 98,60 0,13
. ac 0,75 0,76 101,72 2,16
K*z:‘::"g)ay MQc 12,5 12,16 97,26 1,55
HQC 20 20,30 101,50 2,15

K&t qua cho thay d6 ding cla tirng 16 mau (n
= 6) nam trong khoang 95,43 - 103,68%, dat trong
khoang cho phép 85 - 115%. D6 chinh xac trong ngay
va khdac ngay clia mdi 16 (n = 6) tai mdi ndng do véi
%RSD tir 0,13 - 2,16%, dat so v&i yéu cau %RSD <
15%. Nhu vay, do dung va do chinh xac dat theo yéu
cau cla phuong phap phan tich trong dich sinh hoc.

Ty I€ thu héi

Ty |18 thu hdi cda LEV trung binh & 03 néng dé
LQC, MQC va HQC tuong tng la 107,92%, 104,63%
va 103,54%. Két qua cho thdy phuong phap cé hiéu
suat chiét hoat chat 6n dinh va khac nhau khéng qua
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15%, d6 lap lai dat vdi %RSD tur 1,33 - 3,88% (%RSD
< 15%). Do dé phuong phép xir Iy mau da duoc xay
duwng |a phi hop dé chit tach LEV trong huyét twong.

Hé sé pha loéing

Sau khi phan tich 06 mau huyét twong chira LEV &
ndng d6 gap 02 lan HQC duoc pha lodng 02 [an bang
huyét twong trang, thém 25 ul dung dich IS, phan tich
theo phuong phap d3 xay dung. K&t qua cho thay
dd dung trung binh ctia 06 mau dugc pha lodng I3
97,76% nam trong gidi han cho phép 13 85 - 115%, hé
s6 pha lodng cho két qua cadc mau cé d6 13p lai cao véi
%RSD la 0,18% (%RSD < 15%).
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Do 6n dinh
Bang 4. P6 6n dinh clia mau huyét twong
N6ng do TB mau No6ng do TB
P6 6n dinh Mau Xt ly ngay sau bdo quan % sai khac
(ug/ml; n =6) (ug/ml; n =6)
LQC 0,78 0,86 10,26
3 chu ky dong - ra
HQC 19,72 20,83 5,63
Dé 6n d’|nh ngé’n han LQC 0,78 0,72 '7,69
(6 gid, nhiét d6 phong) HQC 19,72 20,52 4,06
D6 6n dinh dai han LQC 0,78 0,73 -6,41
(30 ngay/ -35 °C) HQC 19,72 17,56 -10,95

K&t qua cho thay, ndng dd LEV trong cac mau duogc x{ ly sau khi bdo quan déu dat yéu cau vé d6 6n dinh
v&i % sai khdc so véi cac mau x ly ngay khong qua + 15%.

4. BAN LUAN

Da6i vdi phan tich céc thudc trong huyét tuong
thudng trai qua qua trinh x& ly mau kha phtc tap
nén thudng st dung chat chuan ndi dé gidm sai s6 so
vdi dung chuan ngoai. Mot s& phuwong phap khéng
st¢ dung chuan ndi nhu nghién ctu cta Farhan AS
va cong sy [2] hodc cla Jens ML va céng sy [3] s&
kho kiém soat dwoc sai s6 trong qua trinh chiét suat.
Trong nghién clru nay da khao sat lwa chon piracetam
|a chat chuan ndi phu hop cho levetiracetam hon do
c6 cau truc twong tw [2] vi ching déu |a dan xuat
pyrrolidon gitp bu trir sai s& t8t hon, nhat 1a khi ¢
thay d6i pH, dung méi, nhiét do... so véi chuan ndi
da dung trong nghién ctru khac nhu paracetamol,
antipyrin [4, 5, 6]. Hiéu sudt chiét IS twong duong
vGi LEV nén ty & thu hoi cta LEV va IS trong nghién
clru nay tuong tng la 103,54 - 107,92% va 95,69 -
99,59%. Trong khi d6, nghién cliu cla Cao Ngoc
Cuong va Ta Manh Hung cung cédc cdng su sit dung
paracetamol |[am chun ndi cé ty 1& thu hoéi cha LEV
va paracetamol tuwong &ng la 53,40 - 56,60% va
12,00% hodc 5,6% [5], [6] nén khi chiét 1dng - 1dng
thi tinh déng nhat va do chinh xac gilta cdc miu dé
bi anh huwdng. Khi d6, ty 1& tin hiéu LEV/IS khéng 6n
dinh, gay sai s6 cho dinh lwgng. Tuy nhién, nghién
cru clia Cao Ngoc Cuong cé wu diém [a chudn noi
paracetamol rat phd bién, dé& kiém nén phu hop véi
nhiéu phong thi nghiém, thé tich tiém mau nhé hon
(50 uL) [6] gitp tiét kiém mau. Ty |é thu hoéi cta LEV
trong nghién clru nay cling cao hon so vdi nghién
cru cla Farhan AS va céng sy 13 96,80 - 99,84% [2],
cliaJoana G va cong sw 13 72,866 - 99,276% [4] va cla
Jens ML va cong sw 1a 98,6 + 0,56% [3].

Phuong phap x* ly mau duoc lwa chon 1a ky
thuat tda protein bdng hon hgp ZnSO, va NaOH.
Protein cé tinh chat 1a mét phan tlr ludng tinh, trong
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moi trudng kiém tao béi NaOH s& mang dién am két
hgp vadi cacion kim loai Zn?* mang dién duong sé tao
thanh dang mudi kim loai - proteinat khé tan do &
dang trung hoa vé dién. Ngoai ra, su két hop cla ion
OH- vdi ion Zn?* trong mang ludi protein tao thanh
t0a Zn(OH), s& lam tang khai lwong cla protein, gidp
kha ndng lang protein trong qua trinh ly tdm thuan
lgi hon [9]. Phuwong phdp nay cho ty & thu hdi ca
duogc chat LEV va IS déu kha cao, loai bo duwoc tap
dinh vao pic IS trén sic ky d6 va dong thoi cling han
ché& str dung dung mdi hitu co doc hai khi chiét 1dng
-18ng bang cloroform, NH,, KzHPO, trong nghién ciru
cla Cao Ngoc Cuong [6].

Diéu kién sic ky lwa chon pha déng han ché sir
dung mudi néng d6 cao gay khd khan cho qua trinh
bdo quan cot nhwng van tach tot cac pic LEV va IS
trong cac nén mau huyét twong khac nhau, pic sic
nhon, pic d6i xirng tot.

Trén 1am sang, néng d6 dinh LEV trong huyét
tuong (C__) khi st dung don liéu vién nén 500 mg
hodc 02 vién nang 250 mg & 24 ngudi tinh nguyén
khdée manh sau 48 gi& twong (ng la 15,74 + 3,93 pg/
ml va 15,33 + 4,49 ug/ml [10]. Cac gia tri C__ déu
nam trong khoang tuyén tinh d3 khao sat tir 0,0625
- 25 pg/ml. Gidi han dinh lwgng dudi cla phuong
phédp LLOQ = 0,0625 pg/ml nhé hon 1/20 gid triC__,
dap ng yéu cau cha US - FDA va EMA va ciing nho
hon so va&i gia tri LLOQ = 0,25 pg/ml trong nghién
cru ctia Cao Ngoc Cuong va cong su [6], LLOQ = 2,5
pg/ml trong nghién clru cla Joana G va cong s [4].
Tuy nhién, LLOQ cla nghién cru ndy van cao hon so
v@i nghién ctru ctia Farhan AS va cdng su a 8,7 ng/mll
nhwng nghién ctu nay lai khéng s dung IS [2].

Phuong phap d3 dugc thadm dinh dat cac yéu cau
theo US - FDA 2018 va EMA 2011 c6 thé ¢ng dung dé
dinh lwong levetiracetam trong huyét twong.
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5. KET LUAN

Nghién clru da xay dwng duogc phuong phap
dinh lwgng levetiracetam trong huyét twong bang
sac ky 16ng hiéu ndng cao c6 d6 chinh xac cao, do
dung tét, khoang tuyén tinh phu hgp, tinh dac hiéu

- chon loc cao va céc tiéu chi khac dap (ng yéu cau
ddi vai phuong phdp phan tich thuéc trong dich sinh
hoc cda US - FDA 2018 va EMA 2011. Phuong phap
c6 thé (rng dung trong cac nghién clru tuvong duong
sinh hoc cho ché& pham thudc chira levetiracetam.
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