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Toém tat

Trong nghién ctru nay, vién nén ticargrelor dugc xdc dinh luong bang phuong phap sac ki long  Nhan 30.11.2020
pha dao (Rp-HPLC). Piéu kién sic ki da duoc khao sat va Iya chon thong s6 t6i uu cho: bugc  Pugc duyét 02.12.2020
song, pha dong, pha tinh, téc d dong, thé tich tiém mau. Qui trinh phan tich da xay dung duoc  Cong bd 30.12.2020
thim dinh theo huéng dan cia Thong tw 32/2018/TT-BYT vé qui dinh viéc dang ki luu hanh

thudc, nguyén liéu lam thudc. Két qua didu kién sic ki dé dinh lwong vién nén ticagrelor: cot

Pursuit XRs C18 (150 x 4,6 mm; 5 um); Budc song phat hién 301 nm. Pha dong 1a hdn hop cua

acetonitril va 0,1 % acid photphoric véi ti 18 77 : 23 (tt/tt); Tdc d6 dong 1 mL/ phut; Thé tich ~ Tir khoa

tiém mau 10 pL va nhiét do cot 40 °C. Khoang tuyén tinh ticagrelor thiét 1ap tir (5 — 50) pg/mL
(Heé sb tuong quan R2 > 0,999). Phuong phap Rp-HPLC dé xac dinh ticagrelor di xay dung va
tham dinh thanh cong (tuyén tinh, ding, chinh x4c) va c6 thé ap dung trong viéc xac dinh ham
lwgng cua vién nén ticagrelor nhu mot tiéu chuan co sg.
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Ticagrelor, ADP, vién
nén, Rp-HPLC,tham
dinh phuong phap

Tuy nhién, trong & Viét Nam chua c6 cong bd nao bao cao
dinh lugng TG bang phuong phap sic ki long hiéu ning
cao. Do do6, dé tai niay nham muyc tiéu xay dung va tham
dinh qui trinh dinh lugng TG trong vién nén bang phuong
phép sic ki 1ong hiéu ning cao. Két qua cua dé tai nay co
thé cung cap thém mot phuong phap kiém nghiém nham

Ticagrelor (TG) 1a hop chit méi dau tién ciia mot nhom

trong nhom nonthienopyridin cta cac thudc chdng két tap ™

tiéu cdu dwoc st dung dé ngan ngira bién cb huyét khi

vanh cip [1,2]. TG ¢6 cau triic cyclopentyl triazolopyrimidin, )\

mot hop chit thom da vong c6 chira mot vong triazol hop NN

nhat véi vong pyrimidin; vé mat cau trac vong cyclopentan

nl‘m purin, nucleobase, tao cho phan tir mot sy twong dong "”%/\/OH

vé thu thé véi adenosin [2,3]. TG canh tranh véi adenosin Ho

diphosphat bang cach wc ché thy thé P2Y12 cua tiéu cau va (18,25,3R,58)-3-[7-[[(IR,28)-2-(3 4-difluorophenyleyclopropylfamino]-5-
. . Hinh 1 Céng thirc cAu tao cua ticagrelor

thubc trong khoing 3 ngay [4]. Chu triic hoa hoc cua i = Song thut cat fao cua ficag

Ticagrelor dugc trinh bay trong [2].

TG duge Co quan Dugc phdm Chau Au va Cuc Quan li

2010 va 2011 [2].

Khao sat tai liéu cho thdy TG cé thé duoc dinh lwong

bing phuong phap quang phd UV [5,6], phuong phap RP-

1 Gidi thiéu

(nh6i mau co tim, dot qui) & bénh nhan hoi ching mach

tuong tuy nhu ribose dudong va hé thong vong thom gidng Ho

cb thé phuc chire ning cua ti éu cAu khi ngung sir dun 9 propylsulfanyltriazolof 3 4-d]pyrimidin-3-y1]-5-(2-hydroxyethoxy )eyclopentane-1,2-diol
Thuc phdm va Duoc phdm Mi chdp nhan sir dung tir nim

HPLC [7-10].

https://doi.org/10.55401/d7b4vx33

dam bao Kkiém soat tot chat lugng dwoc pham khi luu hanh.
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2 Vit ligu va phuong phap

2.1 Nguyén li¢u, hoa chat, thudc thi:

Mdu thiz: Vién nén chira 90 mg hoat chat ticagrelor.

Thiét bi: Hé thdng sic ki Agilent 1260, dau do PDA, sir
dung phan mém ChemStation phién ban B.04.32 (Agilent)
Héa chdt: Methanol, acetonitril (tiéu chudn cho séc ki cung
cip boi hing Merck - Pirc) va nudce dat chat lwong st dung
cho sic ki tir hé thong loc nuée siéu sach Pall (MJ), va cac
hoa chat khac dat tiéu chuan phan tich (Merck — Dirc). Mau
trang (placebo) hdn hop gdm: mannitol, dicalci phosphat,
hypromellose 606, natri starch glycolat, magnesium stearat,
macrogol 6000.

Chdt doi chiéu: Ticagrelor s6 16 T437700 do Cong ty
Toronto Research Chemicals (Canada) cung cap.

Chuan bi cac dung dich chuan:

Dung dich chudn goc: Hoa tan chit chuan ddi chiéu trong
methanol dé c¢6 dugc néng ¢4 1000 pg/mL. Tir dung dich
chuin gbc trén thyc hién pha lodng dé thu dwoc cac dung
dich chuan lam viéc c6 nong do (5 - 50) ug/mL.

2.2 Qui trinh xir li mau:

Chudn bi mau: Xac dinh khdi luong trung binh ciia 20 vién,
nghién min trong céi sir, can mot luong bot thude tuong
ung 50 mg ticagrelor vao binh dinh mic 100 mL, thém
khoang 50 mL methanol siéu am 30 phut, bé sung vira di
methanol dén vach. Hon hop duoc quay li tim voi toe do
6.000 vong/phut trong 15 phut, 1dy dung dich I6p trén. Hut
chinh xac 2 mL dich loc cho vao binh dinh mac 50 mL,
thém pha dong vira du dén vach lic déu, loc qua mang loc
0,45 pm, dich loc dung dé phan tich sic ki.

2.3 Phuong phap nghién ctu

Khdo sat diéu ki¢n sdc ki:

Ticagrelor 1a chat phan cyc trung binh va hap thu birc xa tur
ngoai, vi vay séc ki pha dao duoc ap dung. Lua chon diéu
kién ban dau theo tai liu tham khao [7-10]. Khao st va
diéu chinh mot sb diéu kién: Cot sic ki, hé pha dong, téc do
dong, budc song phat hién, thé tich tiém mau dé chon duoc
diéu kién sic ki thich hop thoa man cac yéu cau sau: S6 dia

Spectra of peak#3 at2.492 min
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li thuyét (N > 3.000), hé s6 bat d6i (As) cua peak phai nam
trong khoang 0,8 dén 1,5.

Thdm dinh phirong phép:

Phuong phap phan tich dwoc thim dinh cic chi tiéu: Do
dang, do chinh xac, tinh tuyén tinh, tinh twong thich h¢
thong va giéi han dinh luong theo cac huéng dan cua thong
tu 32/2018/TT-BYT Vé viéc qui dinh viéc dang ki luu hanh
thude, nguyén liéu lam thudc.

Phirong phép thong ké:

S6 liéu thi nghiém dugc nhap va xir 1i bang thuat toan thong
ké ANOVA trén phan mém Microsoft Excel. S6 liéu duoc
biéu dién dudi dang X = SD. Kiém dinh cac gia tri bang
t-test. Su khéc biét ¢ ¥ nghia thong ké khi p < 0,05.

3 Két qua va ban lun

3.1 Khao sat cac diéu kién sic ki:

Thir nghiém ban dau, dugc thyc khao sat cac pha tinh khac
nhau (Gemini C18 (250 x 4,6 mm; 5 um); cot Pursuit XRs
C18 (150 x 4,6 mm; 5 um) va c6t Zorbax C18 (250 x 4,6 mm;
5 um), hiéu qua tach TG phu hop trén ca ba cot sic ki duoc
khao sat. Tuy nhién, cot Pursuit XRs C18 (150 x 4,6 mm;
5 um) duoc lya chon do c6 thoi gian phan tich ngan. Pha
dong duogc thay dbi ti & acetonitril (75 % - 85 %), toc do
dong (0,7 - 1,3) mL/phit va thé tich tiém mau (5 — 30) uL
sao cho chat phan tich tach hoan toan khoi cac tap chat hay
ta dugc va peak sic ki dat dugc cac yéu cau (sb dia li thuyét
(N >3.000), hé sé dbi xtng (0,8 < As < 1,5), thoi gian phan
tich hop li. Két qua phd hap thu tir ngoai tai dinh peak
(Hinh 2a) va budc song 301 nm duoc lya chon dé dinh
luong TG trong vién nén. Diéu kién sic ki thich hop dugc
xac dinh nhu sau: Pha dong acetonitril va 0,1 % acid
phosphoric ti 1& 77 : 23 (tt/tt). Pha tinh: Pursuit XRs C18
(150 x 4,6 mm; 5 pm), tién cot C18 (10 x 4,6 mm; 5 pm).
Téc d6 dong: 1,0 mL/phat. Nhiét d6 sic ki: 40 °C. Thé tich
tiém mau: 10 pL. Dung moi pha lodng: Acetonitril, nudc
cat dung cho HPLC ti 16 50 : 50 (tt/tt). Séc ki dd chét dbi
chiéu trong diéu kién sic ki lya chon (Hinh 2b).
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Hinh 2 Phé hip thu UV cua TG (a); Sic ki db dung dich chuén cua TG (b)
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Két qua tham dinh phuong phap:

Khdo sdt tinh twong thich hé thong:

Thuc hién tiém 6 lan dung dich chuan ¢ noéng do dinh
luong. Ghi lai cac thong sé sic ki: Thoi gian luu, dién tich
peak, s6 dia li thuyét. Bang 11 cho thdy cac gi4 tri %RSD

Bing 11 Két qua d4nh gia tinh twong thich hé théng

cua thoi gian Iuu, dién tich peak < 2 %, hé sb kéo dudi dat
yéu cau 0,8 < As < 1,5 va sb dia li thuyét 16n hon qui dinh
(N > 3.000). Biéu nay chirng to hé thong sac ki pht hop dé
dinh lvong TG trong vién nén.

STT MAiu chuin ticagrelor Miu thir ticagrelor

tr k' S H.w As N tr k' S H.w As N
1 2,49 | 1,22 372,40 0,07 1,02 7825 | 2,49 | 1,22 372,41 0,07 1,02 7892
2 2,49 | 1,22 371,99 0,07 1,01 7865 | 2,49 | 1,22 374,07 0,07 1,01 7892
3 2,49 | 1,23 373,34 0,07 1,01 7824 | 2,49 | 1,23 373,04 0,07 1,02 7907
4 2,49 | 1,23 373,84 0,07 1,02 7801 | 2,50 | 1,23 372,40 0,07 1,02 7924
5 2,49 | 1,22 374,47 0,07 1,02 7880 | 2,49 | 1,22 374,21 0,07 1,02 7770
6 2,49 | 1,22 373,43 0,07 1,01 7855 | 2,49 | 1,22 373,03 0,07 1,01 7869
B 2,49 | 1,22 373,24 0,07 1,02 7842 | 2,49 | 1,22 373,2 0,07 1,02 7876

SD 0 0 0,92 0 0 30 0 0 0,79 0 0 55

RSD% | 0,09 | 0,16 0,25 0,17 0,29 0,38 0,1 0,19 0,21 0,3 0,32 0,7

Ghi chu: Retention time (tg); Capacity factor (k'); Peak area (S); Half width (H,w); Asymmetry (As); Theoretical plate number (N)

Do dac hiéu:

Két qua khao sat cho thay dung méi va ta dugc khong anh huong dén peak cua hoat chat can phan tich. Sic ki d6 cia mau
thir cho céac peak c6 thoi gian luu tuong tng véi cac peak cua cht phan tich trén sic ki dd cua mau chuan, cac peak tach
nhau hoan toan va tinh khiét. Két qua ph6 3D trinh bay trong:

T

d) Sample

i) Slandand 20,0124 wgim

). Placsbn

(s Blank

"

El [

Hinh 3 Sic ki do: (a) mau tréng; (b)placebo;
(¢) mau chuan va (d) mau thur.

e rring

Tinh tuyén tinh:

Hinh 4 Séc ki d6 3D cua TG, két qua tham dinh tinh dac hiéu

Thiét lap cac didu kién sic ki nhu dd mo ta, khoang tuyén tinh phuong phéap xay dung trong khoang ndng d6 (5 — 50) pg/mL. va
Error! Reference source not found. trinh bay dir liéu tinh tuyén tinh va séc ki d cac dung dich chuan ciia phuong phép.
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Hinh 5 Séc ki db cia cée dung dich chuan ticagrelor
trong khoang nong d6 5 — 50 pg/mL

Do dung va do chinh xac:
Do ding duge danh gia qua gia tri do phuc héi bang cach
thém chuan chuin & 3 mic ndng d6 80 %, 100 % va 120 %

TICAGRELOR, DAD1 A
Area = 18.5456584 Amt +0 2114552

Area Rel Res%(1): -3.6635e-1

0] Correlation: 0.95998

T
0 20 a0 P?mount[ug’rr

Hinh 6 Db thi biéu dién tinh tuyén tinh gitra ndng do
va dién tich peak cua ticagrelor.
lan. Két qua do6 phuc hoi cua phuong phép dao dong tir
100,2 % dén 101,53 % va nam trong gigi han (98 — 102) %.
Gia tri RSD (%) khong qua 2 % (0,44 %). Do do, qui trinh

S0 v6i muc nong do dinh lugng (20 pg/mL) cua TG. Mdi dinh lwong TG dat yéu cau vé& do ding.
muc néng do chuan bi 3 mau, mdi mau tién hanh sic ki 1
Bang 12 trinh bay tom tat két qua tham dinh d¢ ding, do
chinh xéc cta phuong phap.
Bing 12 Két qua tham dinh d6 dung, do chinh xac
Maiu (%) |[Nong dd thém vao (ug/mL) [Nong dé tim lai (ug/mL)| Phuc hoi (%) Phin tich ANOVA
80 16 16,05 100,33 Mean 100,65
80 16 16,09 100,55 Standard 0,15
80 16 16,05 100,3 Standard Deviation 0,44
100 20 20,04 100,2 Sample Variance 0,19
100 20 20,09 100,45 Minimum 100,2
100 20 20,09 100,47 Maximum 101,53
120 24 24,37 101,53 Relative standard deviation 0,44
120 24 24,23 100,97 Count 9
120 24 24,25 101,05 Confidence Level (95 %) 0,34
Bang 13 Két qua ap dung phuong phap dé dinh lwong ticagrelor trong mau thi
Trong ngay Khac ngay
MAu | Dién tich | Nong do do dwoe |Ham lrgng so| Dién tich | Nong d do |Ham lwong so| Phan tich ANOVA
(MAU*S) (ng/mL) véinhin (%) | (MAU*S) |dwgc (ug/mL) | véi nhin (%)
1 372,79 20,13 100,64 374,28 20,21 101,04
2 369,63 19,96 99,78 375,49 20,27 101,37 TB = 100,61;
3 371,57 20,06 100,31 375,49 20,27 101,37 F > Fcrit
4 370,9 20,03 100,13 375,5 20,27 101,37 (12,84 > 4,96);
5 371,72 20,07 100,35 370,9 20,03 100,13 P-value (0,0041);
6 371,16 20,04 100,2 374,21 20,2 101,02 Df = 10.
RSD% 0,28 RSD% 0,48

Gioi han phat hién va gioi han dinh lwong:

Két qua duoc xac dinh thong qua gia tri thong ké tir dudng
tuyén tinh: LOD va LOQ cho TG twong tng lan luot 1a
0,437 pg/mL va 1,327 pg/mL.

Ap dung qui trinh phan tich dé xdc dinh ham hrong mau thi
vién nén dang lwu hanh trén thj truong.
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Xir 1i mau va phan tich 6 mau thir doc lap da dugc dong
nhét, 13p lai trong 2 ngay. Ham luong ticagrelor (so voi
nhin) dat yéu cau Phy lyc 11 Dugc Pién Viét Nam V. Gia
tri RSD (%) két qua dinh lwong ham lwong hoat chét co
trong cac mau thir trong 2 ngay < 2 % ching té qui trinh 6n
dinh va chinh x4c. Két qua trinh bay trong Bang 13.
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4 Két luan thé ap dung trong viéc kiém nghiém thuong qui hoat chat
ticagrelor ché pham vién nén.

Di xdy dung dugc qui trinh dinh luong ddng thoi ticagrelor
trong vién bang phuong phap sic ki long hi¢u ning cao véi
dau do diy diod quang (Photodiode Array- PDA). Phuong
phap dam bao d¢ chon loc, d6 dung, do chinh xac va tuyén
tinh trong khoang ndng d6 (5 — 50) pg/mL. Phuong phap co

Loi cdm on

Nghién ciru dugc tai tro boi Qui Phat trién Khoa hoc va
Cong nghé - Pai hoc Nguyén Tat Thanh, md sb dé tai:
2020.01.065/Hb-KHCN.
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Reverse phase liquid chromatography: quantitative application of ticagrelor tablets (Rp-HPLC)
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Abstract In this study, ticargrelor tablets were quantified via reverse phase liquid chromatography (Rp-HPLC). Chromatographic
conditions were investigated and optimal parameters were selected as following: wavelength, mobile phase, stationary phase, flow
rate, and sample injection volume. The developed analytical process is evaluated in accordance with the guidance of Circular
32/2018/TT-BYT regulating the registration of circulation of drugs and medicinal ingredients. Results of chromatographic conditions
for quantification of ticagrelor tablets are: Pursuit XRs C18 column (150 x 4.6 mm; 5 pm); Detection wavelength at 301 nm; The
mobile phase being a mixture of acetonitrile and 0.1 % phosphoric acid with the ratio of 77:23 (v/v); Flow rate at 1 mL/min; Sample
injection volume 10pL and column temperature 40 °C. Ticagrelor linear range is set from (5 — 50) ug/ml (Correlation
coefficient R*> 0.999). The Rp-HPLC method for ticagrelor determination has been successfully developed and validated (linearly,
correctly, and accurately) and can be applied in the content determination of ticagrelor tablets as a baseline standard.

Keywords Ticagrelor, ADP, Rp-HPLC, Tablets, Validation.
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