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'NGHIEN CUU BINH LUQNG AMOXICILIN TRONG
HUYET TWONG LON BANG SAC KY LONG HIEU NANG CAO

DPao Vian Bén*; Nguyén Van Bach*
Nguyén Thanh Huyén*; Poan Cao Son*

TOM TAT

Phwong phap sac ky 16ng hiéu ning cao (HPLC) véi detector UV (230 nm) dwoc xay dwng va
thdm dinh dé dinh lwong amoxicilin (AMO) trong huyét twong lon véi cefadroxil (CEF) 1a néi chuan.
Sau khi két tda protein trong huyét twong bang axit percloric, AMO va néi chuan dwoc phan tach voi
didu kién sac ky nhw sau: cot Phenomenex Gimini C18 (5 um, 250 x 4 mm) & 40°C; pha dong ACN:
Na,HPO, 0,01M pH 4,8 (5/95, v/v), tbc d6 1,0 ml/phat. Phwong phap phan tich cé giéi han dinh
lwong dudi 1a 0,25 pg/ml, RSD < 3%; khodng tuyén tinh t&» 0,25 - 15 ug/ml, d6 chinh x&c trong ngay
va khac ngay lan luot 1a 1,5 - 3,3% va 2,6 - 3,4%; do dung trong ngay va khac ngay lan luot 14 93,5 -
105,1% va 93,0 - 107,6%. Phuwong phap phan tich da xay dwng c6 thé st dung trong nghién ctru
sinh kha dung va twong dwong sinh hoc ctia AMO trén lgn thye nghiém.
* T khoa: Amoxicilin; S&c ky 16ng hiéu nang cao; Huyét twong lon.

DETERMINATION OF AMOXICILINE IN PIG PLASMA
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY METHOD

SUMMARY

A sensitive and selective HPLC method with UV detection (230 nm) was developed and validated
for quantitation of amoxiciline in pig plasma using cefadroxil as an internal standard (IS). After
precipitating protein in plasma by percloric acid, the analyte and IS were eluted from Phenomenex
Gemini C18 column (5 um, 250 x 4 mm) at 40 C temperature with a mobile phase consisting of 10
mM phosphate buffer (pH 4.8): acetonitrile (95/5, v/v), at a flow rate of 1.0 mL/min. The lower limit of
quantitation was 0.25 ug/mL, with a relative standard deviation of less than 3%. A linear range of
0,25 - 15 ug/mL was established. This HPLC method was validated with between-batch and within-
batch precision of 1.5 - 3.3% and 2.6 - 3.4%, respectively. The between-batch and within-batch
accuracy was 93.5 to 105.1% and 93.0 to 107.6%, respectively. This validated method is sensitive
and repeatable enough to be used in bioavailability and bioequivalence studies.

* Key words: Amoxicilin; HPLC; Pig plasma.

PAT VAN PE tac dung tr 6 - 8 gi®, nén phai st dung

. nhiéu lan trong ngay (3 - 4 14n) dé dat duwoc

Amoxicilin [a khang sinh pho rong, thuéc  hiéu qua didu tri. Pa c6 mot sbé nghién ctru

nhom beta-lactam, dwoc st dung rong réi  dwoc céng bd vé xay dwng phwong phap
trong diéu tri nhiém khuan théng thuwdng.
AMO c6 thoi gian ban thai ngén, thdi gian
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dinh lwvgng AMO va cac hoat chat khac
trong huyét twong dong vat thi nghiém khac
nhau nhw thdé, ché [1]. Thi nghiém trén
nhirng ddng vat nay cé wu diém la tiét kiém
chi phi, dé trién khai thwc hién. Tuy nhién,
khi trién khai thi nghiém |4y nhiéu mau
(nhiéu thoi diém khac nhau) trén thd va ché
dé lam thay ddi huyét dong hoc, kéo dai
thi gian phuc héi thé trang cho nghién cru
chéo ddi va co thé lam chét dong vat thir
nghiém. Nghién ctu sinh kha dung (SKD)
va twong duong sinh hoc (TDSH) trén Ign
(> 30 kg) c6 nhwoc diém tén kém, nhwng
c6 nhiéu wu diém nhw: cé thé lay méau
nhiéu 1an ma it lam thay ddi huyét dong
hoc, lon nhanh chéng phuc héi thé trang dé
trién khai nghién ctu nhirng Ian tiép theo
[5]. Nghién clru vé& SKD/TDSH con it dwoc
trién khai trén lon. Vi vay, chidng téi tién
hanh nghién clru nay dé gép thém phuwong
phap trong danh gia SKD/TBSH, dac biét
véi nhitng thubc gidi phéng kéo dai, phai
l&y mau & nhiéu thoi diém trong qua trinh
thi nghiém.

POl TUQNG VA PHUONG PHAP
NGHIEN CU'U

1. Nguyén vat liéu va thiét bi.

- Nguyén liéu: huyét twong lon (mau tréng).

- Héa chéat: AMO, CEF (chuén - Vién Kiém
nghiém Thudc TU); acetonitrile, methanol
va nuéc cat (HPLC-Merck), cac dung moi
hoa chét khac dat tiéu chuan PA.

- Thiét bi: hé théng HPLC Alliance Waters
2695D, 4 kénh dung méi, bom mau ty déng,
detector UV 2487, c6 budng gia nhiét cot;
can phan tich Sartorius (d6 chinh xac 0,1 mg);
may ly tdm lanh UNIVERSAL 320 (Hettich -
DPuc, tbc d6 tbi da 18.000 vong/phat); may
lac MS1 Minishaker (IKA® - My); td lanh am
sau DF8514 (lishinlab - Han Quéc, nhiét do
am tbi da -80°C).

2. Phwong phap nghién curu.

- Xay dwng quy trinh dinh lwgng gdm
cac ndi dung: khao sat diéu kién sac ky, quy
trinh xt ly mau va chat néi chuan, tr do lva
chon quy trinh dinh lwgng.

- Phwong phap thdm dinh quy trinh dinh
lwong: theo hwdng dan FDA (2001) (46 dac
hiéu, gi¢i han dinh lwgng dwoéi, dd tuyén
tinh, ty 1& thu hdi) [2].

* Chuén bj mau phan tich:

- Dung dich gbc AMO pha trong Na,HPO,
0,01M pH 4,8 ¢4 néng dd 1 mg/ml, tlr do6
pha lodng thanh céac dung dich th cip dé
khi thém 50 pl dung dich nay vao 90 l
huyét twong trdng tao ra néng d6 AMO
trong huyét twong 1a 0,25; 0,5; 1; 2,5; 5; 10;
15 ug/ml.

- M&u QC c6 nbéng dd 0,6 ug/ml (LQC),
4,0 ug/ml (MQC) va 12,0 ug/ml (HQC).

KET QUA NGHIEN CUU VA
BAN LUAN

1. Két qua xay dwng quy trinh dinh
lwong AMO trong huyét twong lon.

Qua khao sat thtr, ching t6i Iya chon
quy trinh dinh lvong dwoi day dé tiép tuc
danh gia thadm dinh:

- X ly mau: 1y 1 ml mau, thém 50
ndi chuan va 100 pl HCIO, 15% (KL/KL), lac
xody 30 gidy. Ly tam lanh (4°C) v&i tbc do
10.000 vong/phut trong 10 phat. LAy phan
dich trong dé& phan tich HPLC. Néi chuan:
CEF 250 pg/ml (pha trong dém).

- Diéu kién séc ky: Cot Gemini C18, 5 um,
250 x 4 mm; 40°C; pha dong ACN:
Na,HPO, 0,01M pH 4,8 (5/95, v/v), tbc do
dong 1,0 ml/phat; detector UV 230 nm; thé
tich tiém mau 50 pl; nhiét do budng tiém
mau 4°C.
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2. Két qua tham dinh quy trinh dinh lwgng AMO trong huyét twong lon.

Amoxicilin
Cefadroxil
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Moutes

Hinh 1: S&c ky d& mau huyét twong trdng (a) va mau huyét twong chira AMO, CEF (b).

* Do dac hiéu - chon loc:

Phan tich huyét twong trdng va mau thiy
c6 chudn va ndi chuan. Két qua cho thay:
tai thoi diém xuat hién pic chuadn AMO (tg =
5,8 phut) va ndi chuan CEF (tz = 6,6 phat),
trong mau thtr khong thay xuét hién trong
mau trdng. Phwong phéap phan tich da dam
bdo nhan dién, phan biét dwgc AMO, CEF
va khéng bi anh hwéng béi cac tap chéat co
trong huyét twong lon.

* Purong chudn va khoang tuyén tinh:

* Gioi han dinh lwvong dwdi.

Phan tich 6 mau trdng va 6 mau chuan
LLOQ (0,25 pg/ml). Két qua cho thay: ty 1&
dap (rng clia mau chuan gép tr 8 - 10 1an (>
5 |an), dap (rng clia mau trang; dap (rng mau
chuan cé d6 13p lai cao v&i RSD = 2,7% (<
20%); 6 dung so Vvoi noéng do thuc co trong
mau 88 - 96% (trong khoang 80 - 120%). Nhw
vay, mau chuan chira AMO c¢6 ndng dd 0,25
ug/ml dap &ng duoc yéu cau LLOQ cla
phwong phap phan tich dich sinh hoc.

Bang 1: Twong quan n6ng dé AMO va ty Ié dién tich pic S/IS.

NONG DO (ug/ml) 0,25 0,50 1,00 2,50 5,00 10,00 15,00
Dién tich pic S 20865 35103 62681 145799 266141 505023 |811551
Dién tich pic IS 426610 433730 437419 500680 497615 461376 | 494456
Ty I dién tich S/IS 0,049 0,081 0,143 0,291 0,535 1,095 1,641

Phwong trinh hdi quy Y =0,1055X + 0,0225 R?=0,9996
(Y = aX+b)*
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Hinh 2: Db thi biéu dién méi twong quan gilra ndng d& AMO trong huyét twong
v&i ty € dién tich pic S/IS.
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Tién hanh khado sat dd tuyén tinh trong
khoang néng do tir 0,25 - 15,00 pg/ml. Két
qua cho thay: trong khodng néng dé khao
sét, c6 twong quan tuyén tinh (hé sbé twong
quan R? = 1) gitra ndng d6 AMO trong mau
huyét twong (X - ng/ml) vé&i ty 1& dién tich
pic chuadn/néi chuén thu dwoc (Y) va thé
hién qua phuwong trinh héi quy Y =
0,1055*X + 0,0225.

* Do dung - dJ chinh xac trong ngay va
khac ngay:

Tién hanh khao do dung - dé chinh xac
& 3 m&rc ndng dd LQC (0,6 ug/ml), MQC
(4,0 ug/ml) va HQC (12,0 pg/ml). O méi
néng do, xt ly 5 mau doc 1ap va phan tich
lap lai vao 3 ngay khac nhau. Két qua cho
thdy: d6 dung trong ngay va khac ngay lan

*Po 6n dinh:

lwot la 93,5 - 105,1% va 93,0 - 107,6%
(trong khodng 85 - 115%); dd chinh xac
trong ngay va khac ngay lan luot 1a 1,5 -
3,3% va 2,6 - 3,4% (< 15%).

* Ty 16 thu hdi:

Xac dinh ty |& thu hdi cha chat chuén va
ndi chuan bang so sanh dién tich pic cta
AMO va CEF tr mau huyét twong dinh
lvgng theo phuwong phap trén véi dién tich
pic clia chung trong mau pha déng cé chra
cung ndng d6 chat chuan ho&c ndi chuan.
Két qud cho thay: ty 1& thu hdéi cia ndi
chuén CEF tai ndng d6 250 ug/ml la 75,4 +
1,9% (n = 6). Hiéu suat chiét chudn AMO &
3 mrc ndng d6 LQC, MQC va HQC cao lan
lwot 1a 78,9 + 3,6%; 81,6 £ 3,1% va 82,2 + 4,0%,
cao tr 79% va&i 46 lap lai cao (RSD < 5%).

Béng 2: Két qua nghién ctru d 6n dinh ciia AMO mau huyét twong sau 3 chu ky déng -

ra déng.
LQC (0,605 pg/ml) HQC (12,10 pg/ml)
MAU s Sau 3 chu ky s Sau 3 chu ky
Ban daul doéng - ré déng2 Ban dau3 doéng - ra dong4
1 0,588 0,584 11,68 11,67
2 0,606 0,603 12,00 11,98
3 0,610 0,607 11,73 11,72
4 0,57 0,568 12,21 12,16
5 0,613 0,607 12,24 12,19
X +8D 0,597 + 0,018 0,594 + 0,017 11,97 £ 0,26 11,94 £ 0,24
p 0,756 (p1-2 > 0,05) 0,864 (p34 > 0,05)

Do 6n dinh sau ba chu ky déng - ra
doéng: tién hanh chuén bj 3 mau LQC va 3
mau HQC, bao quan 24 gi& & -40°C. Sau
do6, d& mau ra hoan toan & nhiét dd phong,

dé lai t0 lanh. Phan tich mau sau 3 chu ky
déng rd va so sanh véi mau fresh. Két
qua cho thay: mau 6n dinh sau 3 chu ky
déng ra.
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Bang 3: K&t qua nghién ctru 6n dinh ngan ngay ctia AMO trong huyét twong.

LQC (0,610 pg/ml) HQC (12,20 pg/ml)
MAU Xt ly ngay1 ?auAG gic:r/ X ly ngay3 .?auAG gic:y/
nhiét d6 phong2 nhiét dé phong4
1 0,61 0,61 12,07 12,06
2 0,61 0,61 12,18 12,19
3 0,58 0,58 12,21 12,15
4 0,62 0,61 12,02 11,95
5 0,62 0,62 11,74 11,69
X +SD 0,608 + 0,016 0,606 +0,015 12,04 £ 0,19 12,01 £ 0,20
p 0,846 (p1-2 > 0,05) 0,776 (p3-4 > 0,05)

Do 6n dinh ngan han: danh gia d n dinh trén 3 mau LQC, 3 mau HQC phan tich ngay
sau khi rd déong va sau ra déng 6 gio & nhiét dé phong, mau én dinh sau ra déng 6 gid &

nhiét dé phong.

Bang 4: Két qua nghién ctru &n dinh dai ngay ctia AMO trong huyét twong.

) LQC (0,600 pg/ml) HQC (12,00 pg/ml)
MAU

Ban dau’ | Sau14ngay’ | Sau28ngay’ | Bandau® | Sau14ngay’ | Sau 28 ngay®
1 0,601 0,613 0,591 11,79 11,76 11,74
2 0,633 0,622 0,623 12,00 11,98 11,92
3 0,585 0,581 0,570 11,86 11,8 11,74
4 0,596 0,580 0,582 12,18 12,19 12,13
5 0,611 0,614 0,614 11,72 11,7 11,66
B 0,605 0,602 0,596 11,91 11,886 11,838
SD 0,018 0,020 0,022 0,180 0,200 0,190

P pl-2=0797 | pl3=0,492 p4-5=0,848 | p4-6=0,556

Do 6n dinh dai ngay: danh gia do on
dinh cGa mau huyét twong trén cac mau
LQC va HQC. X&c dinh ndng d6 AMO c6
trong mau tai nhirng thoi diém ngay sau khi
pha va sau 14,28 ngay bao quan miu &
-40°C, theo phwong phap phan tich da
duwoc xay dung. Két qua cho thdy mau 6n
dinh trong th&i gian 28 ngay (p > 0,05).

Két qud thdm dinh d6 d&c hiéu - chon
loc, d6 dung, dd I&p lai, khoang tuyén tinh,
gi¢i han dinh lweng dwédi, hiéu suét chiét va
dd 6n dinh cho thdy: phwong phap xay
dwng dap ng yéu ciu cia mét phwong
phap phan tich dung trong sinh hoc, cé thé
ap dung dé dinh lwong AMO trong huyét
twong lon khi nghién ctru sinh kha dung va
danh gia TDSH cac ché phdm chira AMO.
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KET LUAN

Chung t6i da tién hanh xay dung va
thdm dinh phwong phap dinh lwong AMO
trong huyét twong lon nhw sau: lay 1 ml
mau dwoc thém 50 pl ndi chuan va 100 pl
HCIO, 15% (KL/KL), l&c xody 30 giay. Ly
tam lanh (4°C) véi 10.000 vong/phdt trong 10
phut, Iy phan dich trong d& phan tich HPLC.
Diéu kién séc ky: cot Gemini C18, 5 um, 250 x
4 mm; 40°C; pha dong ACN: Na,HPO,
0,01M pH 4,8 (5/95, v/v), 1,0 ml/phut;
detector UV 230 nm; thé tich tiém mau 50 pl;
nhiét dd budng tiém mau 4°C. N&i chuén:
CEF 250 pg/ml (pha trong dém).

Quy trinh dinh lwong AMO trong dich
sinh hoc xay dwng da dap (rng tat ca yéu
cau cua phuwong phap phan tich dich sinh
hoc theo quy dinh clia FDA My vé thdm
dinh phwong phap phan tich trong dich sinh
hoc (2001).
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