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DEVELOPMENT AND VALIDATION A LC-MS/MS METHOD FOR
SIMULTANEOUS QUANTITATION OF AMLODIPINE, PERINDOPRIL AND ITS
ACTIVE METABOLITE PERINDOPRILAT IN HUMAN PLASMA
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Abstract: A fast, simple, high throughput and specific method using ultra performance liquid
chromatography tandem mass spectrometry was developed for simultaneous quantitation of amlodipine,
perindopril and its active metabolite perindoprilat in human plasma. The Sciex Qtrap 6500+ UHPLC-
MS/MS was operated under the multi reaction-monitoring (MRM) mode using positive electrospray
ionization technique. Amlodipine, perindopril, perindoprilat and internal standards were extracted from
human plasma by protein precipitation technique using methanol. The samples were chromatographed
on a C18 column (dimention 50 x 2,1 mm, particle 1,9 um) with a gradient elution at a flow rate of 0.3
ml/min using 0.1 % formic acid in water — methanol. The calibration curves were found to be linear
in the range 0.15 to 15 ng/ml, 1.25 to 125 ng/ml and 0.2 to 20 ng/ml for amlodipine, perindopril and
perindoprilat, respectively, with mean correlation coefficient of > 0.99 for all analysis. The accuracy
was within 85 % - 115.0 % and the precision was less than 15 %. Total run time was 4.5 min. This
method can be used for BA-BE studies of amlodipine and perindopril combination preparations.

Keywords: Amlodipine, Perindopril, Perindoprilat, LC-MS/MS, Human plasma

XAY DUNG VA THAM BINH PHUONG PHAP LC-MS/MS DINH LUONG
DONG THOI AMLODIPIN, PERINDOPRIL VA CHAT CHUYEN HOA
CO HOAT TiNH PERINDOPRILAT TRONG HUYET TUONG NGUOI
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Vién Kiém nghiém thuoc Trung wong

YTac gid lién hé: hoangducdkh@gmail.com

Nhdn bai ngay 08 thang 11 nam 2024
Chap nhan dang ngay 25 thang 12 nam 2024

Tom tit: Mot phuwong phép phan tich nhanh, don gian, ndng sudt cao va ¢ tinh déc hiéu, sit dung thiét bi
LC-MS/MS, da dwoc phat trién dé dinh lu’ong dong thoi amlodipin, perindopril va chit chuyén hoa c6 hoat tinh
perindoprilat trong huyet twong nguweoi. Thiét bi LC-MS/MS Sciex Qtrap 6500+ duweoc van hanh die6i ché do ion
héa dwong, si dung kiéu dinh lwong theo doz nhleu phan ung (MRM). Amlodipin, perindopril, perindoprilat
va cdc chudn ngi twong g dirge chiét xudt tu“ mau huyét twong sir dung ki thudt tiia protein vi téc nhdn tia
la methanol. Mau sau xit Iy diege phan tich sdc ky trén cét pha dao CI18, kich thiée 50 x2,1 mm, ¢& hat 1,9 um
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theo chuong trinh pha déng gom dung dich acid formic 0,1 % va methanol tai toc dé dong 0,3 ml/phiit. Puong
chudn xdy dung cho tirmg chat phan tich amlodipin, perindopril va perindoprilat lan lwot la 0,15-15 ng/ml;
1,25-125 ng/ml va 0,2-20 ng/ml véi hé s6 r > 0.99. DG diing trong khodang 85 %-115 % véi do chinh xdc < 15
%. Tong thoi gian phan tich cho méi mau la 4,5 phiit. Phiong phdp la phit hop dé dp dung cho cdc nghién ciru
sinh khd dung, twong dirong sinh hoc ciia cdc ché pham cé dinh liéu amlodipin va perindopril.

Tir khéa: Amlodipin, Perindopril, Perindoprilat, LC-MS/MS, huyét tirong

1. DAT VAN DE

Amlodipin 14 dan chét dihydropyridin, ¢6 tic dung
chéng tdng huyét ap, dugc chi dinh diéu tri tdng huyét
ap va dau that nguc [1]. Perindopril 1a thudc e ché men
chuyén dbi angiotensin, tac dung thong qua hoat tinh cua
chit chuyén hoa perindoprilat, dugc chi dinh diéu tri ting
huyét 4p, suy tim sung huyét va bénh tim thiéu méau cuc bd
man tinh [1]. Ché pham két hop amlodipin va perindopril
duoc chi dinh dé diéu tri ting huyét ap va/hodc bénh dong
mach vanh 6n dinh [2], ¢6 thé dung thay thé cho bénh
nhan dang sur dung amlodipin va perindopril duéi dang
cac vién riéng biét.

Sau khi ung liéu don ché pham amlodipin/perindopril
tert-butylamin ham luong 10mg/10mg, nong do cuc dai
trong huyét twong cua amlodipin, perindopril va chit
chuyén hoa c¢6 hoat tinh perindoprilat rat thap, nho hon
100 ng/ml déi vé6i perindopril va nho hon 10 ng/mL d6i
v6i amlodipin, perindoprilat. Dé dap tmg yéu cau danh
gi4 twong dwong sinh hoc cho cac ché phim két hop
amlodipin/perindopril can thiét phai c6 phuong phap phan
tich dinh Iuong déng thoi ca ba hoat chat trén. Tuy nhién,
tham khao cac tai liéu cho théy, hién ¢ Viét Nam chua c6
cong bd cho phuong phép dé dinh luong dong thoi ba hoat
chét trén trong huyét twong ngudi.

Vi vay, dua trén céc ki thuat phan tich hién c6, cac
phuong phap chiét tach va tham khao tai lidu [3] [4] [5],
chung t6i da tién hanh nghién ctru xay dung va thim dinh
phuong phap LC-MS/MS c¢6 du d6 nhay, dac hiéu, chinh
xac, dinh lugng dugc dong thoi amlodipin, perindopril va
perindoprilat trong cac mau huyét twong ngudi.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chit, chat chuin
2.1.1. Thiét bi, dung cu

May sic ky long khéi phd Sciex Qtrap 6500+ (Sciex
— My); Can phan tich Mettler Toledo (Thuy S¥, d6 nhay d
= 0,001 mg); Tu lanh sau -35°C (Panasonic — Nhat Ban);
May ly tam lanh (Sigma 4-16KS — Dtrc); May c6 bay hoi
dung méi dimg khi Nito; May lic xody; May loc nudc;
Binh dinh mirc, micropipet, dng ly tim. Cac thiét bi, dung

cu phan tich dugc quan 1y va hiéu chuén theo cac quy dinh
cta ISO/IEC va GLP.

2.1.2. Dung méi, hoa chit

- Dung méi, hoa chét: Pat tiéu chuén tinh khiét ding
cho HPLC va LC/MS.

- Huyét twong (HT) tring chira chdt chong dong
Na,EDTA: Khong c¢6 amlodipin, perindopril, perindoprilat
cua Bénh vién Trung wong quan doi 108.

- Chat chuan:

+ Amlodipin besilat (AML) - chuan cta Vién kiém
nghiém thudc Trung wong, SKS: C0521213, ham lugng
100,3 % tinh theo nguyén trang.

+ Perindopril tert-butylamin (PRD) - chuan cua Vién
kiém nghiém thudc Trung wong, SKS: 0418253.02, ham
lugng 99,41 % tinh theo nguyén trang.

+ Perindoprilat (PRL) - chuan ctua TLC, SKS: 4326-
001A3, ham lugng 99,8 % tinh theo nguyén trang.

+ Amlodipin-d4 (AML-d4) - chudn coa Toronto
research chemicals, SKS: 9-RIT-58-3, d9 tinh khiét 98 %.
Amlodipin-d4 dugc st dung lam chét ndi chuén (IS) cua
AML trong phuong phap phan tich.

+ Perindopril-d4 (PRD-d4) — chuin cua Toronto
research chemicals, SKS: 12-NOT-191-1, d9 tinh khiét 98
%. Perindopril-d4 duoc st dung 1am chat ndi chuén (IS)
cua PRD trong phuong phap phan tich.

+ Perindoprilat-d4 (PRL-d4) — chuin cua Toronto
research chemicals, SKS: 12-NOT-196-2, do tinh khiét 98
%. Perindoprilat-d4 dugc sir dung lam chat noi chuan (IS)
cua PRL trong phuong phap phan tich.

2.2. Poi twong va phuwong phap nghién ciru
2.2.1. Déi tugng nghién ciru

- Mau huyét twong tring: chira chit chéng dong
Na,EDTA

-Mau huyét twong ty tao: 1a cac mau huyét tuong tring
¢6 chira chuan amlodlpm perindopril va permdoprllat

bang cach hoa tan cac chuan nay trong huyét twong tring
v6i cac ndng do khac nhau.
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2.2.2. Phuwong phdp nghién ciru
2.2.2.1. Diéu kién sdc ky
Bang 1. Piéu kién sic ky

Cot sic ky: Hypersil gold C18; 50 x 2,1 mm; 1,9 pm Béo vé cot: C18
Téc do dong: 0,3 ml/phit Nhiét d cot: 40 °C
Thoi gian (phut) Pha dong A (%) Pha dong B (%)
0 20 80
) 0,4 20 80
(chuorng }E;;r?}?g%adient): 0.5 20 10
2,2 90 10
2,3 20 80
4,0 20 80
- Pha dong A: methanol
- Pha dong B: dung dich acid formic 0,05 % trong nuéc
Thé tich tiém: 10 pL Nhiét do autosampler: nhiét d6 phong

2.2.2.2. Piéu kién khoi pho

Kiéu do manh phd khéi hai 1an (theo dai nhiéu phan tmg, MRM), ngudn ion hoa ESI (+). Cac thong sb cua thiét b
khdi phé dé phat hién AML, PRD, PRL va cac chat chuan noi (IS) trong tmg duoc trinh bay ¢ Bang 2.

Bing 2. Céc thong sé ciia dau do khoi phé dimg dé dinh lwong AML, PRD, PRL va chudn ndi

Hoat chat ; % - E ;f E;

2 £ s T = =

SIS S S
Théng s6 < A = &
Ché d6 ion hoa ESI(+) | ESI(+) | ESI+) | ESI+) | ESI(+) | ESI(+)
Dién thé ion hoa (IS) (V) 5500 5500 5500 5500 5500 5500
Khi phun suwong (GAS1) (psi) 45 45 45 45 45 45
Khi tang cuong (GAS2) (psi) 45 45 45 45 45 45
Nhiét d6 hoa hoi (TEM) (°C) 250 250 250 250 250 250
Dién thé chon loc ion (DP) (V) 56 56 56 56 10 10
Khi thdi nguge (CUR) (psi) 30 30 30 30 30 30
Dién thé phan manh (CE) (V) 17 17 25 25 31 31
Dién thé hoi tu ion (CXP) (V) 28 28 10 10 10 10
Ton ban dau (parent ion) 409 413 369,1 373,1 341,1 345,1
Ion tao thanh (product ion) 238 238 172,2 176,2 170,1 170,1

26



TAP CHI KIEM NGHIEM DUGC VA MY PHAM < $6 1 Tap 23 Nsm 2025

2.2.2.3. Phwong phdp chudn bi méu

- Dung dich chuan gdc: chuén bj dung dich chuén gbc
AML, PRD, PRL trong methanol c6 ndng d6 lan luot
khoang 250 pug/ml, 500 pg/ml, 400 pg/ml va cac dung
dich chuén noi géc AML-d4, PRD-d4, PRL-d4 c6 n@)ng
d6 tuong tw dung dich chuén gdc twong tmg.

- Dung dich chuén ndi 1am viéc: tir cic dung dich
chuén noi géc chuén bi dung dich chuén lam viéc trong
hén hop methanol-nuée (1:1) c¢b nf")ng do AML-d4,
PRD-d4, PRL-d4 1an luot twong tng 1a 60 ng/ml, 500,0
ng/ml va 80 ng/ml.

- Dung dich chuén lam viéc trong dung moi: tir cac
dung dich chuan géc AML, PRD, PRL chuén bi cac dung
dich chudn lam viéc trong methanol-nude (1:1) ¢6 nong
d6 chuan bang 20 lan ndng d6 miu huyét twong tuong
ung.

- Tir cac dung dich chuan lam viéc trong dung moéi,
chudn bi cac miu bang cach pha lodng vé6i huyét tuong
trang dé thu dwoc cac mau trong duong chuan chira AML
¢6 ndng do tir 0,15 ng/ml dén 15 ng/ml, PRD c6 ndng do
tir 1,25 ng/ml dén 125 ng/ml va PRL c6 ndng do tir 0,2 ng/
ml dén 20 ng/ml va cdc mau LLOQ, LQC, SQC, MQC va
HQC chira AML co néng do6 tuwong ng 14 0,15; 0,45; 6,0;
11,25 ng/ml, PRD c6 ndng d6 twong ung 1a 1,25; 3,75;
50,0; 93,75 ng/ml va PRL c6 nong d6 twong tmg 14 0,2;
0,6; 8,0; 15,0 ng/ml.

2.2.2.4. Phwong phap xir Iy mdu

- Méu HT bao quan & nhiét d6 -35°C duoc dé ra dong
o nhiét do phong trude khi xu 1y

- Hat 200 ul HT véo 6ng nhya 2 ml. Thém 20ul dung
dich chuan noi lam viéc. Thém 600 ml methanol. Lic
xo0dy 5 phut. Ly tam 13528g trong 5 phut. Hut 16p dich
ndi, tiém séc ky.
2..2.2.5. Phuong phap tinh két qua

Xac dinh néng do AML, PRD, PRL c6 trong cic mau
thir (chua biét ndng do) dua vao ty 1¢ dién tich pic tuong
ung AML/AML-d4; PRD/PRD-d4; PRL/PRL-d4 thu
duoc tir sic dd cua mau thir va dudng chuin tuong tmg
phan tich trong ciing diéu kién.
2.2.3. Tham dinh phwong phdp

Tién hanh thdm dinh phuong phéap dinh lugng dong
thoi amlodipin, perindopril, perindoprilat trong HT nguoi
bang k¥ thuat LC-MS/MS theo qui dinh ctia US-FDA [7]
va EMA [6] vé thdm dinh phuong phap phan tich trong
dich sinh hoc. Céc chi tiéu can thim dinh bao gﬁ”)m: do
dac hiéu - chon loc cua phuong phap; gioi han dinh lugng

dudi; duong chuan - khoang tuyén tinh; anh huéng cia
nén mau; dé nhiém chéo; do ding — do chinh xac trong
ngay, khac ngay; ti 1¢ thu hdi va do on dinh ciia hoat chat
trong qud trinh xir ly, phan tich va bdo quin mau dai ngay.
3. KET QUA VA BAN LUAN

3.1. Xay dung qui trinh phan tich

- Khao sat xac dinh diéu kién khéi phd: 1an lugt dua vao
thiét bi khéi phé cac dung dich chuan ¢ ndng do cac chat
phén tich khoang 100 ng/ml dé xéc dinh thong s6 khdi phd
cho timg chét. Phu hop véi cau triic hoa hoc ciia cac chit
phén tich, AML, PRD, PRL dugc ion héa mang dién tich
dwong véi s6 khdi (m/z) twong tg 13: 409; 369,1; 341,1.
Tiép tuc phan manh cac ion lya chon, xac dinh manh ion
con tuong tng voi AML, PRD, PRL ¢6 s6 khéi 1an luot 1a:
238; 172,2; 170,1. Tién hanh t6i uu, cac thong sb dién thé
ion hoa, dién thé chon loc ion, dién thé phan manh, nhiét
dd hoéa hoi, tbe do khi hoa hoi... duge xac dinh cho tung
chat phan tich. Tién hanh twong tw dé x4c dinh thong sb
khdi pho cho cac chit chudn ndi twong Gmg.

- Khéo sat xac dinh diéu kién sic ky: do tinh chat hoa
Iy khac nhau cua cac chat phan tich, dong thoi nén mau
dich sinh hoc sau xir Iy van con chira nhiéu tap chét nén
qué trinh sic ky phai rira giai, tch cc chit khoi tap nén
mau. Qua trinh khao sat trén cac hé pha dong va cot sic
ky khac nhau, lya chon pha dong gdm methanol va nuéc
chira 0,1 % acid formic theo chuong trinh gradient va sur
dung cot sic ky Hypersil gold C18 (50 x 2,1 mm; 1,9 pm)
cho thiy cic pic AML, PRD, PRL cin dbi, dap tmg cao
va 6n dinh.

- Khao sat xac dinh diéu kién xtr Iy mau: dua trén tinh
chét cua cac chat phan tich va diéu kién sin co, tién hanh
khéo sat qui trinh xir Iy mau bang ki thuat tua protein va
chiét long — long. Véi ki thuat chiét long - 1ong, do tinh
chat hoa 1y khac nhau cua cac chat phéan tich, amlodipin
d& dang chiét bang dung méi hitu co do c6 hé sb logD >0
tai ca moi truong acid dén kiém, perindopril véi logD > 0
tai moi truong acid va logD < 0 tai moi truong trung tinh
dén kiém, trong khi d6 perindoprilat ¢6 logD < 0 trong ca
mdi trudng acid dén kiém. Nhu vay rat kho dé chiét dong
thoi ca ba cht phén tich dung ki thuat chiét 1ong - long.
Véi ki thuat tua protein, c6 dac diém khong phu thudc
hé s6 phan bé cua cac chat phén tich, nén c6 thé ap dung
v6i hau hét cac chét phan tich khac nhau, tuy nhién tin
hiéu chét phan tich thu dugc thap do pha lodng mau, mau
thuong chira nhiéu tap (protein, phospholipid...) nén doi
hoi phuong phap sic ky phai thich hop dé tach cac chit
khoi tap nén mau. Khao sat tia protein sir dung céc tac
nhan tia khac nhau (acetonitril, methanol, acid percloric,
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tricloroacetic acid) nhan thdy st dung céc tac nhan tia
acid khong pht hop cho thiét bi khdi phd, ngudn ion hoa
nhanh bén. Trong khi acetonitril tia manh hon methanol,
tuy nhién acetonitril khong tuong thich véi chuong trinh
sic ky, néu sir dung can c6 bay hoi dé chuyén sang dung
moi pha mau khac dan dén ting dang ké thoi gian va qui
trinh thao tac. Vi vay lya chon ki thuat tia protein st dung
tac nhan la methanol.

3.2. Tham dinh quy trinh phan tich
3.2.1. D¢ dic hiéu — chon loc ciia phwong phdp

Phan tich cac mau HT tring (bao gdm 6 16 HT tring
khéc nhau, mau huyét trong tan huyét va mau huyét tuong

WXIC of +MIRM (6 pairs): 409.0001238.000 Da ID: Amlodipine from Sample 13 (BL-WT5) of VALD... WMax. 5900 cps |

%0 168

400 Amlodipin s 185

3 ' 248 281, 290
25 o4 03 055 070076 108 111 45,135 240 224 236 262
cn W AN AN
02 04 06 08 10 12 14 16 18 20 22 24 26 28
Time, min

W XIC of +MRM (6 pairs): 413.0001238.000 Da ID: Amiodipine-d4 from Sample 13 (BLMTS) of VA... Wax. 2300 cps |

aetdn T AWM NV WAVILNIIVAN MW M
02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
W XIC of +MRM (6 pairs): 369.100/172.200 Da ID: Perindopril from Sample 13 (BL-MT5) of VALO... Max. 1220.0 cps.|

156
1000 Perindopril
508 205
12019 044 0.63. 072 088 105140 138149 223234 247258 272 278
AN

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
XIC of +MRM (6 pairs): 373.100/176.200 Da ID: Perindopril-d4 from Sample 13 (BL-MT5) of VA...

Max. 2.2e4 cps,

2068 o058 Perindopril-d4

1.0e
155 1.80

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
XIC of +MRM (6 pairs): 341.100/170.100 Da ID: Perindoprilat from Sample 13 (BL-MTS5) of VA...

L] Max. 1530.0 cps.
1.21
1530 Perindopril 1.49
1000;
£ 054 X
010 g25 O515f 059 167 480 250,263,209 281, ¢,

02 04 06 08 10 12 14 16 18 20 22 24 26 28

ime, min
XIC of +MRM (6 pairs): 345.100/170.100 Da ID: Perindoprilat-d4 from Sample 13 (BL-MTS5) of ...

Max. 1790.0 cps.|

1790

Perindoprilat-d4
§ 145 165
1009
=006 013 o8 060 "
.06 0.130. k 2. 1
023 236, 286 267 272
02 04 06 08 10 12 14 16 18 20 22 24 26 28
Time, min

Hinh 1. Sdc ky do6 mau huyét twong trang

Két qua tham dinh cho thay, dap g tai thoi gian luu
cac chét phan tich trong cac mau HT tring luén nho hon
20 % dap mg cac chat phan tich tuong tmg trong mau
LLOQ. Pap ting tai thoi gian luu cac chit chuan noi trong
cac mau HT tring luén nho hon 5 % dap mg cac chat
chuén noi twong tmg trong mau LLOQ. Do véy, phuong
phap phan tich c6 d6 dac hiéu - chon loc véi AML, PRD,
PRL va IS theo cac quy dinh ctia phuong phép phan tich
thude trong dich sinh hoc [6],[7].
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tang lipid). Song song phan tich cac mau HT tai nong do
LLOQ chira chuén ndi va AML, PRD, PRL véi néng do
lan luot khoang 0,15 ng/ml; 1,25 ng/ml; 0,2 ng/ml (miu
LLOQ) theo phuong phéap da duoc xay dung.

Trén sic ky do (SKP) cia mau HT tring (Hinh 1),
khong xuit hién pic tai thoi diém tring vai thoi gian luu
cia AML (1,67 phut), AML-d4 (1,68 phut); PRL (1,55
phat); PRL-d4 (1,54 phut) trén sic ky d6 caia LLOQ(Hinh
2). Riéng tai thoi diém tring voi thoi gian luu cia PRD
(1,68 phut); PRD-d4 (1,68 phiit) xuat hién pic c6 dap tmg
thu dugc nho hon 1 % dap tng thu dugc trén sic ky do
mau LLOQ.

WXIC of +MRM (6 pairs): 409.000/238.000 Da ID: Amiodipine from Sample 21 (LLOQ) of VALD...
lodipin
157

Max. 5045.7 cps|

5046
4000

2008

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
W XIC of +MRM (6 pairs): 413.000/238.000 Da ID: Amlodipine-d4 from Sample 21 (LLOQ1) of VA... Max. 1.805 cps.

1865 Amlodipin-d4 1%

106§

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
WXIC of +MRM (6 pairs): 369.100/172.200 Da ID: Perindopril from Sample 21 (LLOQ1) of VALOZ.. Max. 1.5e5 cps.|

1565 Perindopril 156

1.0e5;
<
5,067

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
B XIC of +MRM (6 pairs): 373.100/176.200 Da ID: Perindopril-d4 from Sample 21 (LLOQ1) of VAL... Max. 5.5¢6 cps.

5.5¢6 Perindopril-d4 156
4006
2006 ] /\

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time, min
B XIC of +MRM (6 pairs): 341.100/170.100 Da ID: Perindoprilat from Sample 21 (LLOQ1) of VAL... Max. 22310 cps,

Perindoprilat 1.55
2000

108

055 078090101 116 169 257268 289

02 04 06 08 10 12 14 16 18 20 22 24 26 28

Time. min
W XIC of +MRM (6 pairs): 345.100/170.100 Da ID: Perindoprilat-d4 from Sample 21 (LLOQ1) of V...

1.54
7504 Perindoprilat-d4
5.0e4
E

02 04 06 08 10 12 14 16 18 20 22 24 26 28
Time, min

Hinh 2. Sic ky d6 mau LLOQ

Max. 7.504 cps.

3.2.2. Puong chudn va khodng tuyén tinh

Phan tich cac mau HT chtra chudn AML, PRD, PRL ¢6
khoang ndng do tuong tmg 1an luot tir 0,15 ng/ml dén 15
ng/ml, tir 1,25 ng/ml dén 125 ng/ml va tir 0,2 ng/ml dén 20
ng/ml theo quy trinh d4 xdy dung. Tién hanh 13p lai trén 5
duong chuan riéng 1&. Xéc dinh sy trong quan giita ndng
do AML, PRD, PRL c6 trong mau va ty 1¢ dién tich pic
tuong tng AML/AML-d4; PRD/PRD-d4; PRL/PRL-d4
bang phuong phap hdi quy tuyén tinh, st dung hé sb ty
trong (1/ndng d6?). Tom tat két qua xac dinh méi tuong
quan tuyén tinh dugc trinh bay trong Bang 3.
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Bing 3. Két qua xdc dinh moi twong quan tuyén tinh

Phwong trinh hoi qui (y=ax+b)

STT
AML PRD PRL
Puing chuén 1 y=0,148 x - 0,00126 y=10,0179 x + 0,00087 y=0,115x +0,00267
r=0,9944 r=0,9997 r=0,9989
Puing chuén 2 y=0,145 x + 0,00221 y=10,0174 x + 0,00158 y=0,112 x + 0,00329
r=10,9985 r=0,9995 r=0,9994
Puimg chuén 3 y=0,151 x + 0,000794 y=0,0199 x - 0,000451 y=0,129 x - 0,000501
r=0,9982 r=0,9982 r=0,9995
Puimg chuén 4 y =0,149 x + 0,00485 y=10,0191 x + 0,00352 y=0,131 x + 0,00669
r=0,9952 r=0,9988 r=10,9986
Pudng chuin 5 y=0,155x+0,000878 y=10,0196 x + 0,0026 y=0,124 x + 0,00752
r=0,9989 r=20,9976 r=0,9987

Két qua tham dinh cho thay, trong khoang ndng do tir 0,15 ng/ml dén 15 ng/ml d6i véi AML, tir 1,25 ng/ml dén 125
ng/ml ddi véi PRD va tir 0,2 ng/ml dén 20 ng/ml d6i v6i PRL c6 su tuong quan tuyén tinh giita ndng do AML, PRD,
PRL v6i ty 1¢ dién tich pic twong img AML/AML-d4; PRD/PRD-d4; PRL/PRL-d4 véi hé s6 tuong quan > 0,99. Nong
d6 AML, PRD, PRL xac dinh tir dwong chudn so véi gid tri 1y thuyét déu dat xap xi 100 % va nam trong giéi han cho
phép theo qui dinh ctia phuong phéap phan tich thudc trong dich sinh hoc.

3.2.3. Xac dinh d6 ding, do lap lai cia phuong phap

Tién hanh thdm dinh do dang, d6 1ap lai tai 4 mutc néng d6 LLOQ, LQC, MQC va HQC, mdi mtic néng d9 t6i thiéu
6 mau. Xac dinh néng d6 AML, PRD, PRL c6 trong mau bang phuong phap dudng chudn va ty 16 % gitra ndng do xéac
dinh duoc tir duong chuan so voi ndng do 1y thuyét. Tién hanh trén 3 ngay khac nhau. Két qua xac dinh d6 ding, do lap
lai ctia phuong phap duogc trinh bay ¢ Bang 4,5,6.

Bing 4. Két qua tham dinh @6 diing, 6 Idp lai trong ngay va khdc ngay -AML

MAu LLOQ Miu LQC MAu MQC Miu HQC
bj ding, (10 pg/ml) (30 pg/ml) (4000 pg/ml) (8000 pg/ml)
Do lap lai Do dung | D¢ lap lai | Do dung | D¢ lap lai| Do dung | D¢ lap lai | Do dung | D¢ lap lai
(%) (V%) (%) (CV%) (%) (V%) (%) (V%)
Ngay 1 (n=06) 106,2 11,6 100,3 7,3 93,9 6,0 101,1 4,2
Ngay 2 (n=06) 108,4 7,8 97,2 3,7 99,4 6,7 107,4 3,5
Ngay 3 (n=06) 93,9 6,1 100,1 4,1 108,7 2,3 112,4 7,9
Khac ngay (n=23) 102,8 10,6 99,2 52 100,7 7,9 107,0 6,9
Bing 5. Két qud tham dinh a6 ding, dé Idp lai trong ngay va khdc ngay —PRD
Miu LLOQ Miu LQC Miu MQC Miu HQC
bj dung, (10 ng/ml) (30 ng/ml) (1000 ng/ml) (2000 ng/ml)
b lap lai D¢ ditng | Dé lap lai| Pé ding | Do lip lai| Do ding |Dé lap lai| D diing | P lip lai
(%) (V%) (%) (CV %) (%) (CV %) (%) (V%)
Ngay 1 (n=06) 101,5 7,1 98,2 4,4 97,7 4,1 95,5 3.9
Ngay 2 (n=6) 98,1 7,0 100,7 4,3 104,6 3.8 101,6 2,7
Ngay 3 (n=06) 102,1 3,2 110,2 2,9 110,1 34 108.,4 5,5
Khéc ngay (n=3) 100,6 5.9 103,0 6,3 104,2 6,1 101,8 6,7
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Bing 6. Két qua tham dinh a6 diing, 6 Idp lai trong ngay va khdac ngay —PRL

Miu LLOQ Miu LQC Miu MQC Miu HQC
b) ding, (0,2 ng/ml) (0,6 ng/ml) (20 ng/ml) (40 ng/ml)
bo lap lai Dé ditng | P lip lai| P ding | Do lip lai| Do ding |Pé lap lai| P diing | P lap lai
(%) (CV %) (%) (CV %) (%) (CV %) (%) (CV %)

Ngay 1 (n=6) 106,8 57 100,9 4,2 100,6 53 96,4 4,7
Ngay 2 (n=6) 88,2 13,3 104,6 3,0 107,3 55 105,6 2,5
Ngay 3 (n=6) 84,2 9,5 87,9 52 96,1 1,9 96,2 3,7
Khac ngay (n=3) 93,1 14,1 97,8 8,5 101,3 6,4 99,4 5,7

Két qua thim dinh cho thiy, & cac khoang ndng do thap; trung binh va cao, phuong phap c6 d6 dung trong ngay, khac
ngay tir 85 % dén 115 % (ngoai trir mau LLOQ tir 80 % dén 120 %); do lap lai trong ngay, khac ngay véi gia tri CV <
15,0 % (ngoai trir mau LLOQ vé&i CV < 20 %); dap tmg cac yéu cau vé do dung, do 1p lai ciia phuong phép phan tich
thude trong dich sinh hoc theo huéng dan ctia US-FDA va EMA.

3.2.4. Anh hwéng ciia nén mau

Tién hélnh danh gié anh hudng ctia nén mau tai hai mic n6ng do LQC va HQC trong 6 16 huyét tuong khac nhau. Xac
dinh he s0 anh hudng nén cho timg chat phén tich va chuan ndi bang cach xac dinh ty s0 gitra dap (g chat phan tich/IS trong
cac nén mau khac nhau va dap {ng chét phan tich/IS trong dung moi. Xac dmh ty s6 ctia hé s anh huong nén cia chat phan
tlch ddi voi hé s6 anh huong nén ciia chuan ndi turong tmg cho timg nen mau DPanh gia mtc do dao dong (CV %) cua céc ty
s trén cho timg chat phan tich. Két qua danh gia anh hudng ciia nén mau dugc trinh bay trong Bang 7.

Bdng 7. Ket qua anh huong cia nén mau

. AML PRD PRL
Mirc nong do
MF, ;1 /MF g CV % MF o n/MF g CV % MF . /MF ¢ CV %
LQC (n=6) 1,169 8,1 1,114 5.1 1,231 11,6
HQC (n=06) 1,116 9,3 1,066 4.8 1,095 8,1

Két qua tham dinh cho thdy, anh hudng nén méu gitra cac 16 huyét tuong khac nhau nam trong gidi han cho phép
(CV % < 15 %), nhu vay phuong phap phan tich dap ung cdc yéu cau phan tich thuoc trong dich sinh hoc.
3.2.5. Ty 1¢ thu hoi

Tién hanh danh gia ty 18 thu hoi cia AML, PRD, PRL tai ba mirc ndng d6 LQC, MQC va HQC béng céch so sanh ty
1¢ dép tmg cua chat phén tich/IS trong cic mau ¢6 qua chiét tach véi ty 1¢ dép img tuong tng trong cac mau khong qua
chiét tach. Két qua danh gié ty 1¢ thu hdi cia AML, PRD, PRL trong huyét trong dugc trinh bay trong Bang 8.

Bing 8. Két qua ty 1é thu hoi ciia AML, PRD, PRL trong huyét twong

. Ty 1é thu hdi (%)

Mirc nong do
AML PRD PRL
LQC (n=06) 102,1 113,1 105,4
MQC (n=6) 101,2 111,6 109,3
HQC (n=06) 100,3 103,4 101,7
Trung binh 101,2 109.4 105,5

CV % 0,9 4,8 3,6

Két qua tham dinh cho thay phuong phéap c6 ty 1¢ thu hoi cao (~100%) va 6n dinh (CV % < 5 %) do6i v6i ca ba hoat chat
voi, dap ting cac yéu cau phan tich thudc trong dich sinh hoc.
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3.2.6. Do éon dinh cia hoat chit trong huyét tuong
Tién hanh nghién ctru d6 6n dinh cia AML, PRD, PRL

trén cac 16 mau ¢ hai muc néng d6 LQC va HQC. banh

gia do on dinh cia AML, PRD, PRL trong HT bfing cach

so sanh n6ng d6 AML, PRD, PRL c6 trong mau dugc bao
quan & nhimg diéu kién nhat dinh v6i ndng d6 pha thuc té.
Két qua nghién ctru do 6n dinh cia AML, PRD, PRL trong
huyét trong dugc trinh bay trong Bang 9.

Bing 9. Két qua nghién ciru @ on dinh ciia AML, PRD, PRL trong huyét twong

. LQC (n=6) HQC (n = 6)
Do on dinh
AML | PRD | PRL | AML | PRD | PRL
% d6 6n dinh 100,8 | 102,9 | 1057 | 100,8 |107,9 | 1143
Sau 5 chu ky dong — rad dong

CV % 8,0 3,5 6,4 4,7 8,9 4.4

Do 6n dinh thoi gian ngin % d6 6n dinh 103,0 | 100,6 | 102,8 | 1084 |104,4 | 1062
(6 git; nhiét d6 phong) CV % 59 2,7 4,0 7,4 8,4 4,6
Do 6n dinh thoi gian dai % d6 6n dinh 95,9 | 1082 | 97,6 | 99,7 |1113| 925
(119 ngay; -35 °C) CV % 72 1,6 4,8 3.8 3.1 3,6

Két qua thim dinh cho thiy, d¢ 6n dinh cia AML,
PRD, PRL trong huyét twong tai cac diéu kién bao quan
khac nhau (sau 5 chu ky dong — ra dong; bao quan &
nhiét d6 phong sau 6 gid va bao quan ¢ -35°C sau 119
ngay) dap ung cic yéu cau vé do on dinh ciia phuong
phap phan tich thudc trong dich sinh hoc.

4. KET LUAN

Nghién ctru da xay dung dugc phuong phap dinh
lugng dong thoi amlodipin, perindopril va chat chuyén
hoa co hoat tinh perindoprilat trong huyét twong nguoi
bang LC/MS-MS véi gid tri gidi han dinh luong dudi lan

luot 13 0,15 ng/ml, 1,25 ng/ml va 0,2 ng/ml; khoang tuyén
tinh rong, lan luot tr 0,15 dén 15 ng/ml; 1,25 dén 125 ng/
ml va 0,2 ng/ml dén 20 ng/ml, phtt hop véi thong s6 duge
dong hoc cua cac chat phén tich; do dung, do lap lai dap
{mg yéu cau ddi v6i phuong phap phan tich thudc trong
dich sinh hoc theo qui dinh cia EMA [6] va US-FDA [7].
Phuong phép c6 qui trinh xir Iy mau nhanh, don gian, chi
phi thip, thoi gian phan tich ngén (4,5 phat cho mbi mau).
Phuong phép phén tich c¢6 thé tmg dung trong cac nghién
clru d4nh gia sinh kha dung va twong dwong sinh hoc ché
pham chira dé)ng thoi hoat chat amlodipin va perindopril.
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