Tap chi Y Duoc hoc - Trwdng Bai hoc Y Duoc Hué - S6 2, tép 12, thdng 4/2022

Xay dwng phwong phap dinh lwong amlodipin trong huyét twong bang
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Toém tat

Dit van dé: Amlodipin 13 thudc chen kénh canxi Iam ha huyét ap duoc sit dung phé bién. & Viét Nam
chua cé phuong phap dinh lwgng amlodipin trong huyét tuong bang dién di mao quan. Dé tai duwoc thyc
hién véi hai muc tiéu: Xay dung phuong phép dinh lvong amlodipin trong huyét twong bing dién di mao
quan; Tham dinh phuong phap d3 xay dung theo huwéng dan US-FDA va EMA. Déi tweng va phuong phap
nghién ctru: Mau huyét twong chita amlodipin. Sau khi xay dung phuong phéap x& Iy mau va khao sat lya
chon diéu kién dién di, phuwong phap dugc tham dinh theo US — FDA va EMA. K&t qua: Amlodipin va chat
chuén ndi nifedipin trong mau huyét twong dugc kiem hda va chiét Idng — 1dng bang ethyl acetat. Diéu kién
dién di: C6t mao quan silica (Chiéu dai hiéu dung: 48,5 cm — Chiéu dai téng: 57,5 cm — Dudng kinh ngoai: 360
um —Dudng kinh trong: 75 um), nhiét do cassette: 25 + 1 °C, dién thé ngudn: +25 kV, cudrng dé dong: 300 pA,
buwéc séng phat hién: 237 nm, tiém mau: 35 mBar — 7 gidy, dung dich dién ly nén: Dém borat 50 mM pH 8,6
chira SDS 20 mM. Phuong phép dugc thadm dinh dat cic yéu ciu theo US — FDA va EMA. K&t ludn: Phuong
phdp cé thé 1am co s& trong cac nghién clru twong dwong sinh hoc ché phdm thuéc chira amlodipin.

Tir khéa: Amlodipin, huyét tuong, dién di mao quan.

Abstract
Development of capillary electrophoresis method for determination of

amlodipine in human plasma
Nguyen Hong Anh?, Tran Le Truong An', Nguyen Thi Nhu Ngoc**
(1) Faculty of Pharmacy, Hue University of Medicine and Pharmacy, Hue University

Background: Amlodipine, a calcium channel blocker, is commonly prescribed to treat high blood
pressure. In Vietnam, there is no method of quantifying amlodipine in plasma by capillary electrophoresis.
Therefore, the thesis was carried out with the objective: Developing and validating a method for quantifying
amlodipine in human plasma by capillary electrophoresis. Materials and methods: Human plasma samples
contain amlodipine. After optimizing the process, the method was validated according to the guidelines
for validation of bioanalytical methods of US-FDA and EMA. Results: Amlodipine and nifedipine as internal
standard (IS) were alkalized with sodium hydroxide and extracted from human plasma by liquid - liquid
extraction technique with ethyl acetate. Electrophoresis conditions: Fused-silica capillary column (effective
column length: 48.5 cm, total column length 57.5 cm, outside diameter: 75 um, internal diameter: 75 um),
background electrolyte: 50 mM borate buffer at pH 8.6 containing 20 mM sodium dodecyl sulfate, voltage:
+25 kV, current: 300 pA, column temperature: 25 £ 1 °C, sample injection: 35 mBar - 7s, detection at 237 nm.
The method was validated and met US-FDA and EMA requirements. Conclusion: The method can serve as a
basis in bioequivalence studies of medicinal products containing amlodipine.

Key words: Amlodipin, human plasma, capillary electrophoresis.

1. DAT VAN DE

Amlodipin (AML) 13 din chat cta dihydropyridin
c6 tac dung chen calci qua mang té& bao trén co tron
mach mau qua dé lam gidm sirc cdn mach mau ngoai
bién va ha huyét dp [1]. Viéc kiém soat nong do
amlodipin trong huyét twong nhdm cé duoc lidu st
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dung hop ly cho cac d6i twong bénh nhan, déng thoi
danh gia tvong dwong sinh hoc gitp kiém tra chat
lvgng cha thudc. Ngoai ra, amlodipin thudc danh
muc cac duwoc chit yéu cau bao cdo s8 liéu nghién
cu twong duong sinh hoc khi ddng ky thu6c ban
hanh kém theo théng tu s6 08/2010/TT-BYT ngay
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26/4/2010 vé hwéng dan bao cdo so liéu nghién ctru
sinh kha dung/twong duong sinh hoc trong dang ky
thudc. Hién nay, & Viét Nam viéc (rng dung phuong
phédp dién di mao quan chua nhiéu, ddc biét chua
c6 phuwong phédp dinh lvgng amlodipin trong huyét
twong bang dién di mao quan. Do dé, dé tai “Xdy
dwng phuwong phdp dinh lwong amlodipin trong
huyét tuwong bdng dién di mao qudn” dwoc thuc
hién v&i hai muc tiéu: Xay duwng phuong phdp dinh
lvong amlodipin trong huyét twong bang dién di
mao quan; Thdm dinh phuong phap da xdy dung
theo huéng dan US — FDA [2] va EMA [3].

2. 901 TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Bdi twong nghién ciru

Mau thér gid 1ap: Amlodipin trong nén huyét
twong trang.

Chat déi chi€u: Amlodipin — S6 kiém sodt
0418213.03, ham lwong 99,81%, Vién kiém nghiém
thudc Trung wong. Nifedipin — S& kiém soat
C0319200.03, ham lugng 99,68% (nguyén trang),
Vién kiém nghiém thuéc Trung wong. Felodipin — S6
kiéms04tQT370011121, ham lwgng 99,90% (nguyén
trang), Vién kiém nghiém thuéc thanh phd H6 Chi
Minh. Nicardipin — S6 kiém soat MFCD00057327,
ham luvgng 98,00%, Sigma — Aldrich.

Huyét twong trang: cé ngudn goc tir Trung tam
huyét hoc va truyén mdu khu vuc Hué — S6 kiém
soat 201031887.

Trang thiét bi: May dién di mao quan Agilent
7100 dau do PDA (M§); bé siéu &m Elmasonic S100H
(Bire); can phan tich A&D (Han Quéc); méay do pH
Sension® pH3 Hach (M§); mdy l3c xody Vortex, binh
khi nito, micropipet Labnet (My) va cdc dung cu thiay
tinh chinh xac.

Dung méi - héa chat: Acetonitril (ACN), methanol
(MeOH), CH,COOH, CH,COONa, NaH,PO,, natri
tetraborat decahydrat, acid boric, acid phosphoric,
natri dodecyl sulfat (SDS) cé nguén géc tir Merck
(Brc); NaOH, nudc deion c6 ngdn gbc tir Agilent (M).

2.2. Phurong phap nghién ctru

Chuan bi mau

Dung dich chuén géc: Hoa tan riéng cac chat
chudn nifedipin, nicardipin, felodipin, amlodipin
trong MeOH dé thu dugc cac dung dich chuan géc
c6 ndng dé chinh xac khodng 1000 pg/ml.

Dung dich chuén lam viéc: T dung dich chuan
goc cac chat chuln nifedipin, nicardipin, felodipin,
amlodipin, tién hanh pha lodng bang MeOH thanh
céc dung dich chun 1am viéc cé ndng dé chinh xac
khoang 1000 ng/ml.

Cdc méu kiém tra (QC): Tr cac dung dich chuan
lam viéc va mau huyét tuong trdng chuan bj cac

mau huyét twong trang cé chira amlodipin tir 1,47
- 17,64 ng/ml. Trong d6 mau ndng d6 thap (LQC);
trung binh (MQC) va cao (HQC) chira amlodipin cé
ndng do tuong ng la 4,41 ng/ml; 8,82 ng/ml; 14,70
ng/ml. Mau trang: huyét tuwong trang.

Xay dwng phuong phap dinh lwgng amlodipin
trong huyét twong bang dién di mao quan

Khéo sdt lua chon chudn ndi: Dua trén tinh chat
cau truc tuong tw, hang s6 phan b log P, kha nidng
tach cla cdc chat trén dién di d6 tién hanh khao sat
Iwa chon cac chat nifedipin (logP=2,49), nicardipin
(logP=4,34), felodipin (logP=4,36) dé lam chuan noi
(IS) cho amlodipin (logP=3,0).

Khdo sat phuong phdp xt ly mdu: Dya trén tinh
chat hoa ly, d6 tan va déc diém cla mau huyét twong
ti€n hanh phuong phép xt ly mau dé chiét tach duoc
chat va chuan néi tlr mau huyét twong véi 02 phuong
phép: chiét 16ng — 16ng va tda protein. Tdi wu héa quy
trinh x¢ ly mau bang phan mém JMP16 (JMP 1a mot
phan mém dugc phéat trién bdi nha sang 1ap John Sall
cta Vién nghién clru SAS — Statistical Analysis System
cta North Carolina State University).

Khdo sdt diéu kién dién di: Khao sat cac loai dung
dich dién di nén, dién thé& ngudn, nhiét do cassette,
ap sudt tiém, thoi gian tiém mau dé tach amlodipin
ra khoi cac chat trong nén mau huyét twong va tach
hoan toan ra khoi chuan noi.

Tham dinh phuwong phap: Tinh dic hiéu, anh
hudng clia nén mau, tinh pht hop hé théng, duong
chudn va khoadng tuyén tinh, gidi han dinh lugng
duwdi, dé dung, do chinh xac trong ngay va khac
ngay, ty 1& thu hoi hoat chat, d6 6n dinh theo hudng
dan US - FDA va EMA.

2.3. Xtr ly s6 liéu

Céc s6 lidu dugc xt ly thdng ké va tinh todn dua
vao phan mém Microsoft Excel 2013; phan mém téi
uwu hda JMP16.

3. KET QUA NGHIEN cU'U

3.1. Khao sat diéu kién dinh lwgng amlodipin
trong huyét twong bang dién di mao quan

Khéo sdt Iwa chon chudén néi: Tién hanh phan
tich mau huyét twong trang cé chra dong thoi
cac chat nifedipin, nicardipin, felodipin, amlodipin
theo quy trinh. Trén dién di d6 (Hinh 1) cho thay
nifedipin tach hoan toan ra khoi cac pic khac; cac
pic nicardipin, felodipin, amlodipin rira giai cung
thoi gian di chuyén. Do d6, nifedipin duoc lua
chon lam chuin néi cho phuwong phap dinh lugng
amlodipin trong huyét twong do tach hoan toan ra
khoi amlodipin, ¢ cau tric tuong tu va dd phan cuc
(logP) khéng chénh léch nhiéu nén thuan tién trong
quaé trinh chiét xuat.
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Hinh 1. bién di d6 khao sat lwa chon chuin néi

Khdo sdt phwong phdp xir Iy m@u: Tién hanh 02
phuong phap x& ly mau: chiét Iéng — Idng dua trén
nguyén tac kiem héa bang NaOH roi chiét bang dung
m&i hitu co (quy trinh 1: dung diethyl acetat va ethyl
acetat; quy trinh 2: dung ethyl acetat) va tda protein
(quy trinh 3: tla protein bang acid perchloric 10%;
quy trinh 4: tha protein bing acetonitril; quy trinh
5: tha protein bang NaCl bdo hoa va acetonitril). Két
qua cho thay (Hinh 2a), véi hiéu suét chiét cao nhat va
it tap hon nén quy trinh 2 duoc lya chon: HGt 17 ml
mau huyét twong, thém vao 400 ul dung dich chuan
ndi nifedipin 1000 ng/ml, 13c xody 10 gidy. Thém 5
ml NaOH 0,1 M va 17 ml ethyl acetat, lac xody trong
5 phut. Sau dé ly tdm 4000 vong/phdt trong 15 phut.
Tach lay 1&p chat 1dng phia trén, loc qua mang 0,45 um,
chuyén sang 8ng khac, bc hoi dudi dong khi nito. Hoa
tan can trong 5,0 ul MeOH va 45 pl dung dich dién di
nén, tiém vao hé théng dién di.

St dung phadn mém JMP16 v&i md hinh Box —

Quy trinh 1: [ A Hu=35m%
Quyftrinh2: =7 — 7. .

7 H %% = 52,54%

Quy trinh 3: '.‘.* /, # H%=49,09%
Quytrinh 4: | ,“'/ H % = 30,43%

i L] (1
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Quytrinh&: | * A H%=4591%

] . (1 [} [} -

a)

Behnken dé& t&i wu hoéa quy trinh 2 trén 04 yéu to
khao sat, mdi yéu t& gom 3 murc (mirc dudi — muirc
gitta — murc trén): X, = néng d6 NaOH (mol/l) (0,1
- 0,55 = 1); X, = thé tich ethyl acetat (ml) (10 - 17
— 24); X, = thoi gian lac xody (phut) (3 =5 - 7); X,
= t6c d6 ly tdm (vong/phut) (2000 — 4000 — 6000).
Phan mém s& thiét ké ma tran gébm 27 thi nghiém
va tién hanh bang thyc nghiém dé thu dwoc hiéu
suat quy trinh chiét twong (ng. S& dung cong cu du
dodan (Prediction Profiler) trong phan mém JMP16
(Hinh 2b) dé c6 diéu kién t6i wu (X, = 0,82 (mol/l)
-X,=21,36 (ml) — X3 = 6,29 (phat) — X,=5151,64
(vong/phat)) va hiéu sudt toan quy trinh chiét xuét
amlodipin %H = 81,34%.

Dé kiém chirng quy trinh chiét amlodipin, tién
hanh thyc nghiém 06 lan v&i diéu kién t6i wu dyw
dodn. K&t qua thu duogc hiéu suat chiét trung binh
%H,, = 80,91% — %RSD = 0,68% — Khoang tin cay:
80,91 £ 3,48%.
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Hinh 2. Khao sat quy trinh x{ ly mau (a) va két qua du doan diéu kién t6i wu trén phan mém JMP16 (b)

Khdo sat diéu kién dién di

Thay d&i cac thdng s6 cla diéu kién dién di nhu
dung dich dién di nén, dién thé ngudn, nhiét dé
cassette, dp suat tiém, thoi gian tiém mau dé tach
amlodipin ra khoi chudn ndi va cac chat khac trong
nén mau, pic can doi va thoi gian di chuyén ngan,
tin hiéu dép &ng pic tot. K&t qua diéu kién dién di
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nhu sau: Cét mao quan silica (Chiéu dai hiéu dung:
48,5 cm — Chiéu dai téng: 57,5 cm — Pudong kinh
ngoai: 360 um — Duong kinh trong: 75 um), nhiét do
cassette: 25 * 1 °C, dién thé ngudn: +25 kV, cudng
d6é dong: 300 pA, budc séng phat hién: 237 nm,
tiém mau: 35 mBar — 7 gidy, dung dich dién ly nén
(BGE): Dém borat 50 mM pH 8,6 chtra SDS 20 mM.
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Xt ly cét: Hoat hda cdt mao quan 1an dau: Nwdc 5 phut — NaOH 1 M 30 phat — NaOH 0,1 M 30 phut —
Nwdc 5 phut — BGE 5 phut. Gitra cac [an tiém: NaOM 0,1 M 2 phut — Nwéc 2 phat — BGE 2 phuat
3.2. Tham dinh phwong phap d3 xay dwng theo huéng dan US — FDA va EMA

Do ddc hiéu — chon loc

Phan tich 06 mau huyét twong trang; 06 mau huyét twong trang chira chat chuan ndi nifedipin (IS) ndng
d6 24 ng/ml; 06 mau huyét twong trang chira AML & ndng d6 LLOQ, (1,47 ng/ml) va 06 mau huyét twong
trang cé thém IS ndng do 24 ng/ml va AML ndng d6 1,47 ng/ml theo qui trinh d3 néu trén. Ghi lai dién di d6

théng s6 pic va dap trng pic.
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Hinh 3. Dién di d6 tinh dac hiéu
a) Huyét twong trang b) Huyét twong trang chira AML c) Huyét tuong trang chira IS
d) Huyét tuong trang chita AML va IS (e,f) Phd UV — Vis va d6 tinh khiét cla AML va (g,h) cla IS

T&r dién di d6 cho thay tai thoi diém khoang
6,2 phut va 6,8 phut (twong ng vdi thoi gian di
chuyén cla cdc pic IS va AML) khéng xuat hién cac
pic la, cac pic dat do tinh khiét cao, phd UV-Vis
mau chuan twong &ng véi mau huyét twong (Hinh 3).
K&t qUia phan tich ciing cho thay dap ng cla mau
trang tai thoi diém trung véi thoi gian di chuyén
cta AML nhd hon 20% dép &ng pic cia AML &
néng dé 1,47 ng/ml (LLOQ — Gidi han dinh lwong

dudi) va dap ng cla mau trang tai thoi diém
trung vdi thoi gian di chuyén cla IS khéng vuot
qua 5% déap &ng cda IS. Do vay phuong phéap dac
hiéu va chon loc d6i v&i AML.

Anh huéng cia nén méu

Chuén bi cac 16 huyét twong trang c6 ngudn goc
khac nhau, tién hanh xt Iy theo quy trinh x& ly mau
dé thu duoc cac dung dich nén miu tuong Gng.
Chuén bj cdc mau chudn & noéng do LQC (4,41 ng/
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ml) va HQC (14,70 ng/ml) trong cac dung dich nén
mau tuong tng. Song song chuan bi cdc mau chuén
& nong dd LQC va HQC trong hdn hop dung moi
MeOH:BGE (1:9). Danh gid sy anh hudng cla nén
mau théng qua ty s6 MF, /MF_, trong d6 MF

AML 1s’ AML’

MF, duoc xac dinh bang cach so sanh dién tich pic
clia AML va IS clia cdc mau pha trong nén mau so véi
dién tich pic cGa cdc mau pha trong hén hop dung
mai. K&t qua danh gia su dnh huwdng clia nén mau
dwoc trinh bay trong Bang 1.

Bang 1. K&t qua danh gia sy anh hudng cla nén mau

S5 thir tur MF,.. MF MF,,, /MF
LQcC HQC LQcC HQC LQC HQC
1 0,84 0,80 0,99 0,95 0,85 0,84
2 0,74 0,86 0,98 0,98 0,76 0,88
3 0,83 0,85 0,94 0,94 0,88 0,90
4 0,76 0,77 0,90 0,90 0,85 0,85
5 0,82 0,87 0,96 0,94 0,86 0,93
6 0,79 0,81 0,91 0,91 0,86 0,89
Trung binh 0,80 0,83 0,95 0,94 0,84 0,88
RSD (%) 5,08 4,56 3,93 2,91 5,05 3,54

K&t qua tham dinh cho thay khdng c6 su sai khac gitra cdc nén mau khac nhau (%RSD<10%). Phuong phap
xtr ly mau 13 pht hop va phuong phép phan tich khong bi dnh hwéng bdi nén mau.

Tinh phii hg'p hé théng

Tiém I3p lai 06 1an mau huyét twong trdng AML ndong do 8,82 ng/ml cé thém IS ndng dd 24 ng/ml
theo qui trinh néu trén. K&t qua thu dugc: Do 1éch chuln cla thai gian di chuyén va dién tich pic cia AML
va IS déu < 3%. Hé s6 ddi xirng cla hai chat nam trong khodng 0,8 < As < 1,5 va do phan gidi giita cac pic Rs 2
1,5. Do vay phuong phép dat yéu ciu vé tinh phu hop hé théng.

Bang 2. K&t qua tinh phu hop hé théng

Amlodipin Nifedipin (Chuan ndi - IS)
$6 thir tu T!\b'i giin ’Dién. Héjﬁ' D? T.hc‘ri giin ’Dién. Hé:é’ s, /S,
di chuyén tich pic doi phan  dichuyén tich pic doi
(phut) (mAU.s) xng giai (phut) (mAU.s) xirng
1 6,878 5,76012 1,4 2,8 6,331 19,51689 1,5 0,29514
2 7,216 5,97694 1,4 3,0 6,619 21,10851 1,3 0,28315
3 6,879 6,09348 1,4 2,7 6,340 20,57323 1,4 0,29618
4 6,822 5,71375 1,3 2,7 6,248 20,46258 1,4 0,27923
5 6,792 6,04136 1,5 2,6 6,233 20,47874 1,4 0,29501
6 6,768 5,90309 1,5 2,6 6,216 20,33978 1,2 0,29022
Trung binh 6,893 5,9148 1,4 2,7 6,331 20,4133 1,4 0,28982
% RSD 2,39% 2,58% 5,31% 5,51% 2,37% 2,52% 7,56% 2,45%
Buong chudn va kho~6ng tuyén tinh Gidi han dinh lwong dwéi (LLOQ) cda phuong
Ti€n hanh pha cac mau huyét twong trang chita  phdp phén tich

IS néng do6 24 ng/ml va AML lan lugt & cdc nbng do
1,47; 2,94; 5,88; 7,35; 8,82; 11,76; 14,70 va 17,64
ng/ml. Phan tich theo quy trinh d3 xdy dung. Xac
dinh su tuwong quan giira néng dd AML (x) va ty |1é
dién tich pic AML/IS (y) bang phuong phéap hoi quy
tuyén tinh. K&t qua xac dinh mdi twong quan tuyén
tinh dwgc trinh bay trong Bang 3.
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Tién hanh phan tich 6 mau huyét twong trang,
6 mau huyét twong trang cé chra AML 1,47 ng/ml
va IS. X(r ly va phan tich cdc mau theo quy trinh x{r
ly mAau. Ghi lai dién di d6 va ddp (ng pic. Xac dinh
nong do AML c6 trong cac mau, do dung, do chinh
xac tir dudng chuln tién hanh song song trong cling
diéu kién. K&t qua duoc trinh bay & Bang 3.
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Do dung, dé chinh xdc trong ngay va khdc ngay

Tién hanh thdm dinh d6 dung, do 13p lai trén 3 16
mau LQC, MQC va HQC chira AML cé ndng do twong
ng la 4,41 ng/ml; 8,82 ng/ml; 14,70 ng/ml. Xac
dinh ham lwong AML trong mau bang duong chuan
phéan tich trong cung diéu kién. D6 dlng cla phuong
phép 13 ty 1&é % gilra ndng dd xac dinh duoc so véi
néng dé ly thuyét. Do l&p lai cha phuong phap duoc
biéu thj bang gia tri %RSD. K&t qua d6 dung, do lap
lai cha phuong phap duoc trinh bay & Bang 3.

Ty 1é thu héi hoat chét

Xac dinh ty 1é thu hdi AML va IS bang cach so
sanh dién tich pic AML va IS trong cac |6 mau cé qua
chiét tach va khéng qua chiét tach (mau pha trong
dung mdi). K&t qua xac dinh ty & thu hoi cia AML &
3 néng d6 LQC, MQC va HQC dwoc trinh bay trong
Bang 3. K&t qud cho thdy phuwong phap cho hiéu
suat chiét hoat chat 8n dinh vd&i %RSD < 15%. Do dé
phuong phap x&r ly mau da duoc xay dung la phu
hop dé chiét tdich AML trong huyét tuong.

Bang 3. K&t qua tham dinh phwong phap phan tich

Chi tiéu dang gia Yéu ciu Két qua
r:>0,98 Pudng chudn 1:y = 0,0324x + 0,0063 (r2 = 0,9979)
Pudng chudn 2:y =0,0328x + 0,0068 (r2 = 0,9982)
Khoang tuyén tinh Do dung tai Pudng chudn 3:y =0,0323x + 0,0108 (r2 = 0,9987)
m&i néng do Pudng chuin 4:y = 0,0330x + 0,0033 (r2=0,9967)
85-115% Pudng chudn 5:y = 0,0323x + 0,0057 (r2 = 0,9976)

Do ding tai mdi ndng do: 93,09 — 113,23%

D6 dung: 80— 120%
LLOQ (1,47 ng/ml)
GiatriS/N>5

DO chinh xac: %RSD < 20%

D6 diang tlr 95,69 — 115,04%
Do chinh xac: %RSD = 8,43%
S/IN>5

b6 dung: 85-115%

D6 dung,

LQC: 104,07%
MQC: 99,61%
HQC: 100,34%
LQC: 102,65%
MQC: 99,84%
HQC: 98,65%

Trong ngay

Khac ngay

DO chinh xac

Do chinh xadc %RSD < 15%

LQC: 2,66%
MQC: 4,90%
HQC: 2,08%
LQC: 4,51%
MQC: 3,67%
HQC: 2,79%

Trong ngay

Khac ngay

Ty 18 thu hoi
hoat chat 6n dinh

v&i %RSD < 15%

Hiéu suat chiét hoat chat (%H)

LQC: %H=79,76% va %RSD=5,08%
MQC: %H=82,18% va %RSD=5,02%
HQC: %H=82,75% va %RSD=4,56%

Dé 6n dinh
D6 6n dinh ciia méu huyét tuong

Tién hanh nghién ctru d6 6n dinh clia cdc mau huyét twong trén cac 16 mau LQC va HQC. Panh gia do 6n
dinh clia cdc mau huyét twong bang cach so sanh ndng d6 AML ¢ trong cdc mau duoc bao quan va cac mau
cé ndng dé twong ng ngay sau khi x ly. K&t qua nghién ciru duoc trinh bay trong Bang 4.

Bang 4. D6 6n dinh cla mau huyét twong

Néng dé ban dau

Néng do sau bao

P4 . X o, . ”,
Do on dinh Mau (ng/ml; n=6) quan (ng/ml; n=6) % sai khac
o . LQcC 4,22 4,50 6,70
3 chu ky dong —ra
HQC 13,89 13,43 -3,27
D6 6n dinh ngan han LQc 4,22 4,36 3,25
(5 gio, nhiét d6 phong) HQC 13,89 14,26 2,70
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D6 6n dinh trong Lac 4,22 4,38 3,80
autosampler (24 gi/25 °C) HQC 13,89 14,41 3,77
D6 6n dinh dai han Lac 4,22 4,47 6,02

(30 ngay/-20 °C) HQC 13,89 14,26 2,72

K&t qua cho thdy, nong d6 AML trong mau
duogc xtr ly sau 3 chu ky déng — rd, sau 5 gi& & nhiét
dd phong, sau khi bdo quan 24 gio & 25 °C trong
autosampler va sau 30 ngay & -20 °C déu dat yéu
cau vé do 6n dinh véi % sai khac so véi cdc mau xir ly
ngay khong qua 15%.

D6 6n dinh cda cdc chét phén tich

- D6 6n dinh cla dung dich chudn g6c AML va IS
dai ngay

Tién hanh phan tich dung dich chuin géc AML va IS

c6 ndng d6 khoang 1000 mg/ml trong MeOH khi mdi
pha va sau khi dugc bao quan 14 ngay & nhiét d6 2—8°C.

- D6 6n dinh cda dung dich chudn AMLva IS Iam
viéc ngén han & nhiét d6 phong

Tién hanh phan tich dung dich chuin lam viéc
AML va IS c6 néng d6 khodng 1000 ng/ml trong
MeOH khi méi pha va sau khi dwoc bdo quan sau 8
gio & nhiét do phong.

Ti€n hanh phan tich cdc mau AML va IS trén va
ghi lai dép Ung pic, két qua thu dwoc nhu sau:

Bang 5. K&t qua nghién ctru d6 6n dinh dung dich AML va IS

D6 6n dinh ctia dung dich chudn géc AML va IS dai ngay

L Pap L Pap U Pap u
M3u b:: Z;;n(gmAA“:IJLS) s?:x lizgn:x s: nu(; : uI > sa?.lplll‘l‘ I:'ngg:/
’ (mAU.s) (mAU.s) (mAU.s)
1 1382,20 1403,19 1460,10 1483,08
2 1429,20 1434,05 1500,20 1520,17
3 1393,80 1397,63 1488,55 1523,80
Trung binh 1401,73 1411,62 1482,95 1509,02
RSD (%) 1,75 1,39 1,39 1,49
% sai khac 0,71 1,76
D6 8n dinh cha dung dich chuan AML va IS Iam viéc ngin han & nhiét dé6 phong
i, SETEML S s o
) ) (mAU.s) (mAU.s)
1 4,03 3,97 4,24 4,12
2 4,11 4,11 4,28 4,22
3 4,09 3,99 4,21 4,25
Trung binh 4,08 4,02 4,24 4,20
RSD (%) 1,07 1,94 0,84 1,60
% sai khac -1,37 -0,96

K&t qua cho thay, dung dich chuin géc AML va IS
sau bao quan 14 ngay & nhiét d6 2 — 8 °C dat yéu cau
dd 6n dinh trong thoi gian dai (sai khac vdi ndong do
dung dich md&i pha khéng qua 2%); dung dich chuan
lam viéc AML va IS sau bdo quan 8 gio & nhiét do
phong dat yéu cau dé 6n dinh trong thoi gian ngan
han (sai khac v&i ndng dé dung dich méi pha khéng
qua 2%).
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4. BAN LUAN

DaGi véi phan tich cac thudc trong huyét twong
thudng trai qua qud trinh xr ly mau khd phtrc tap
nén thudng st dung chat chuin noi dé gidm sai s8
so v&i dung chuan ngoai. Trong nghién clru nay d3
khao sat lwa chon nifedipin |a chat chudn néi théa
m3n cac yéu cau cla chat chuin néi hon so vdi
cac chuan ndi d3 dung trong mot s6 nghién clru
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khac nhu clenbuterol, eplerenon, diltiazem, axit
bisoprolol fumaric.

Phuong phéap x Iy miu duoc lya chon 1a ki
thuat chiét 1dng — 16ng: AML 1a m6t chat cé tinh base
(c6 nhém chire —NH, va —NH-), mau huyét twong sé
duoc kiem hoéa bang NaOH dé chuyén tir dang mudi
amlodipin besilat sang dang base kém phan cuyc, sau
dé chiét bang dung moéi hitu co kém phan cyc la
ethyl acetat. Ethyl acetat c6 kha néng bay hoi nhanh
nén gidm thoi gian cd mau t&i can so véi cac quy
trinh st dung ACN. Quy trinh nay cho hiéu suat chiét
cao, it tap, tiét kiém thai gian phan tich. Déng thoi,
két hogp rng dung md hinh t8i wu hda dap rng bé
mat Box — Behnken trén phan mém JMP 16 nham
tim ra céc diéu kién t8i wu khi x& ly mau, gitp ting
hiéu chiét AML trong huyét twong tir 52,54% lén
80,91% nhd d6 cé thé tang kha nang chiét chat phan
tich & ndng d6 thap.

Diéu kién dién di st dung dung dich dién di nén
la dém borat 50 mM pH 8,6 chira SDS 20 mM. AML
va nifedipin trong méi trwong kiém sé & dang khong
mang dién nén s& rira giai cng thoi gian di chuyén
néu sir dung ky thuat dién di mao quan vung. Khi
thém chat dién hoat SDS néng d& 20 mM I&n hon
ndng dé micell t&i han (8,2 mM) dé chuyén sang k¥
thuat sac ky dién déng mixen (micellar electrokinetic
chromatography — MEKC), sé hinh thanh cac hat
mixen vo mang dién am va 16i kém phan cuc gém
cac day 12 carbon. Tai pH 8,6 cac phan t&r AML va
nifedipin khong mang dién & dang kém phan cuc sé
tuong tac vai 18i mixen kém phan cwc. Chat ndo kém
phan cyc hon sé tuong tac manh vdi 16i mixen kém
phan cyc nén bj rira gidi mudn hon. Dya vao hé s6
phan bé dau nwéc qua gié tri logP cla cac chat: AML

(logP = 3,0) kém phan cyc hon so véi nifedipin (logP
= 2,49). Vi vdy AML rira gai ra sau nifedipin.

Trén 1am sang, ndng dd dinh AML trong huyét
tuong (C__) khi st dung litu don 5 mg va 10 mg
@ nhitng ngudi tinh nguyén khde manh tuong ng
la 4,042 + 1,147 ng/mL sau 6 gio' [4] va 6,05 + 1,26
ng/mL sau 5,42 + 1,59 gio [5]. 0 phu ni* cho con
bu, ndng dd AML dat dinh trong huyét tuong trong
khoang tir 4,4 dén 14,7 ng/ml sau khoang 4 — 8 gi
sau khi udng liéu don 5 mg/ngay [6]. Cac gid triC__
déu nam trong khoang tuyén tinh da khao sat t
1,47 - 17,64 ng/ml.

Phuwong phap d3 dwoc thdm dinh dat cac yéu
ciu theo US — FDA va EMA. Phuong phap dat do
tin cdy dé dinh lvgng thudc trong huyét tuwong véi
khoang tuyén tinh tir 1,47 dén 17,64 ng/ml véi ty 1é
thu hoi hoat chat tir 79,76 — 82,66%, cao hon so vdi
phuong phap da céng b (tir 58,8 — 63,8%) [7].

5. KET LUAN

Nghién cru da xay dwng duoc phuong phap dinh
lwgng amlodipin trong huyét twong bang dién di mao
quan cé dé chinh xac cao véi dd chinh xac trong ngay
va khac ngay c6 %RSD nho (2,08 — 4,90%), d6 dung tét
(98,65 — 104,07%), khoang tuyén tinh phu hop (1,47
— 17,64 ng/ml), tinh chon loc cao dap tng yéu cau dai
v&i phuong phéap phan tich thudc trong dich sinh hoc
clia US — FDA va EMA. Phuong phap x{r ly mau bang
cach kiém héa va chiét 1ong — 16ng v&i dung méi ethyl
acetat thu dwoc dich chiét amlodipin twong dai it tap,
tap trung dwoc néng dod chat phan tich, don gian va
thoi gian phan tich ngan. Phuong phap cé thé lam co
s& trong cac nghién ctru tuwong duong sinh hoc cho ché
pham thuéc chira amlodipin.
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