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TOM TAT
Dt vin dé: Xay dung va tham dinh quy trinh xdc dinh @6 tinh khiét tap chat C cua
allopurinol, véi do tin cay cao, khdng bi anh huong boi san pham phan huiy bang ky thugt sac ky
long hi¢u ndng cao dau do day diod quang, lan dau tién cong trinh dwoc cong bé trong nuéc va
thé gigi 1a mgt nhu cdu cap thiét. Muc tiéu nghién cizu: Xay ding va tham dinh quy trinh xdc dinh
@ tinh khiét tap C allopurinol bang HPLC - dau do day diod quang (HPLC-DAD). Péi twong va
Phwong phdp nghién ciru: Quy trinh xdc dinh dé tinh khiét tap chat C cua allopurinol; phuong
phap nghién ciu xay dung va tham dinh quy trinh xdc dinh dé tinh khiét cua tgp C allopurinol
bang hé thong sdc ky long dau do day diod quang theo hiréng dan cua ICH va Sé tay ding ky
thuéc - Bg Y té. Két qud: Phuwong phip HPLC véi dau do ddy diod quang, cét Phenomenex
Synergi 4u MAX-RP 80R C12 pha ddio, pha dong gom acetonitrile, acid phosphoric pH=2,0 (diéu
chinh bang HsPO, 10%) (2:98), nhiér do cot 25°C, toc do dong ImL/phut, bucc song phat hi¢n
200 nm. Khodng néng dé tuyén tinh 50-190ug/mL, phwong trinh hoi qui cua tap C allopurinol la
y=324681x vdi R?*=0,9966, p<0,005. Phwong phdp cho thdy c6 s tuyén tinh trong khodng nong
do khao sat, dat do chinh xac, d¢ dung, do dac hiéu, gioi hgn phat hién 1a 0,25ug/mL va gisi hgn
dinh heong 1a 0,75pg/mL. Két lugn: Xay dung duwoc quy trinh xdc dinh do tinh khiét tap C
allopurinol bang phwong phiap HPLC-DAD dat yéu cau theo ICH va sé tay ddang ky thusc. Quy
trinh c6 thé &p dung xdc dinh dé tinh khiét cua tap C cua allopurinol téng hop duroc.
Tur khoa: tgp C allopurinol, HPLC

ABSTRACT

DEVELOPMENT AND VALIDATION OF A HPLC-DAD METHOD FOR
DETERMINING THE PURITY OF ALLOPURINOL IMPURITY C

Lu Thien Phuc*, Tran Ly Tuong, Nguyen Thanh Ha
Nguyen Thi Phuong Tuyen, Lam Tuan Nghia
Can Tho University of Medicine and Pharmacy
Background: Development and validation of a high performance liquid chromatography
with diode-array detector method (HPLC-DAD) for determining the purity of allopurinol impurity
C to achieve reliability, not be affected by the decomposition product. To our the best knowledge,
this study is the first publication. That is an urgent need. Objectives: Development and validation
of a high performance liquid chromatography with diode array detector method for determining
the purity of allopurinol impurity C. Materials and method: Allopurinol impurity C; development
and validation of a high performance liquid chromatography with diode-array detector method for
determining the purity of allopurinol impurity C was according to the instructions of International
Conference on Harmonization and Drug Registration Manual of Ministry of Health, Vietnam.
Results: High performance liquid chromatography with diode array detector, reversed phase
Phenomenex Synergi 4u MAX-RP 80R C12 column, mobile phase consisting of acetonitril:
phosphoric acid pH=2.0 (adjusted with 10% H3POj) (2:98), column temperature at 25°C, flow
rate 1mL/min, wavelength detection 200nm. The linear concentration range 50-190 pg/mL, the
regression equation for allopurinol impurity C was y=324681x with R?> 0.9966, p<0.005. The
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method showed that there was linearity in the range of investigated concentrations, achieving
intermediate precision, accuracy, specificity, the limit of detection was 0.25ug/mL, and the limit of
guantitation was 0.75ug/mL. Conclusion: A reliable HPLC method was successfully validated,
which can be applied to determine the purity of the synthesized allopurinol C impurity.

Keywords: allopurinol C impurity, HPLC

I. PAT VAN DPE

Allopurinol la thuéc phd bién nam trong danh muc thudc thiét yéu hién hanh cua
Bo Y té, dugc chi dinh trong diéu tri bénh git va tang acid uric huyét [2], [4]. Tap C cua
allopurinol vira 1a san pham trung gian trong qué trinh tong hop vira 1a san pham phan huy
cua allopurinol [10],[12]. Tap C géy dc trén da, hoi chung Steven Johnson, hoai tir té bao
biéu bi, anh huong dén kha ning sinh san va gay ton hai cho thai nhi [6],[9]. Do do,
United States Pharmacopoeia 43 (USP 43) bat budc kiém tra tap C trong nguyén liéu
allopurinol. Dugc dién Viét Nam V (DDVN V) va British Pharmacopoeia 2018 (BP 2018)
bat buoc Kiém tra tap C cua allopurinol trong ca nguyén liéu va thanh pham [3],[5]. Tuy
nhién, viéc kiém tra tap C cua allopurinol tai Viét Nam van con gip nhiéu khé khin do tap
chuan C phai mua tir nu6c ngoai véi gia cao khoang 2500 USD/100mg chuan USP, thoi
gian nhap khau kéo dai va khong chu dong duoc trong cong tac kiém tra chat lugng thudc.
Dén thoi diém hién tai, trén thé giéi chi c6 mot vai cong trinh nghién ctu téng hop tap C
dugc c¢éng bd, nhung cac cong trinh nay déu chua néu cu thé do tinh khiét cua tap C tong
hop duoc [11],[13]. Bén canh do, chua c6 cong trinh nghién cttu vé xay dung quy trinh danh
gid do tinh khiét tap C allopurinol. Xuat phat tir nhitng ly do trén, nhém nghién ctu thyc
hién dé tai “Xay dung va thim dinh quy trinh xac dinh d6 tinh khiét tap C allopurinol bang
phuong phap sic ky long véi dau do diy diod quang” voi cac muc tiéu 1a: xay dung va tham
dinh quy trinh xac dinh do tinh khiét tap C cua allopurinol bang HPLC—dau do déy diod
quang. Quy trinh c6 thé ap dung xac dinh d6 tinh khiét san pham tap C tong hop dugc.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Tap C cua allopurinol dugc téng hop tai LBM. Hda phan tich-Kiém nghiém-Dac
chat, Khoa Dugc, Truong Pai hoc Y Dugc Can Tho. Véi do tinh khiét >99% va duoc
tong hop 3 16, mai 16 2g.

Chét chuan: tap chuan C allopurinol chuan Chau Au lo 10mg, code: A0350030, 16:
3.1, id:003Ddz, do tinh khiét 100%. Tap chuan A allopurinol chuan chau Au lo 10mg,
code: A0350010, 16 n°3, do tinh khiét 100%. Tap chuan B allopurinol chuan chau Au lo
10mg, code: A0350020, 16 id:0001nt;

Dung méi, héa chit: acetonitril va acid phosphoric (Merck, Duc) dat tiéu chuan
dung trong HPLC va methanol (Xilong, Trung QUOC) dat tiéu chuan duoc dung.

Hinh 1. Chuén tap C allopurinol
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2.2. Phwong phap nghién cau

2.2.1. Piéu kién sic ky

May sic ky long hiéu ning cao Hitachi L-2000 véi dau do DAD.

Cot sic ky: phenomenex Synergi 4u MAX-RP 80R C12 (250x4,6 mm, 4um).

Hé pha dong: ACN: acid phosphoric pH 2,0 (diéu chinh bang HsPO4 10%) (2: 98).

Thé tich tiém mau: 20 L.

Nhiét d¢ cot: 25°C.

Budc song phat hién: 200 nm.

Téc do dong: 1 mL/phut.

2.2.2. Chuan bi miu

MAu chuan: chuan tap chat C dugc pha lodng trong pha dong thanh dung dich
chuan géc 500 pg/mL. Pha lodng dung dich chuan géc thanh dung dich chuan lam viéc
100 pg/mL. Loc qua mang loc 0,45 pm.

MAu thir: can chinh xac mot lugng tap C tong hop duoc pha trong pha dong dé
dugc dung dich c6 nong d6 500 pg/mL. Tiép tuc pha lodng dé thu dugc dung dich thir 1am
viéc c6 nong do khoang 100 pg/mL. Loc qua mang loc 0,45 pm.

2.2.3. Xay dwng va tham dinh quy trinh dinh lwong

Khao sat va tham dinh quy trinh phan tich theo hudng dan cua ICH (The
International Conference on Harmonisation) [7],[8] va S6 tay huéng dan dang ky thuéc—Bo
Y té [1]. Tién hanh tham dinh cac yéu cau vé tinh twong thich hé théng, do dac hiéu, tinh
tuyén tinh, do dung, &6 chinh xéc trung gian, gioi han phét hién va giéi han dinh luong.

I1. KET QUA NGHIEN CcUU
3.1. Xac dinh tinh twong thich hé thong
Két qua khao sat tinh twong thich hé théng tap C allopurinol dat c&c théng s sic ki.
Bang 1. Két qua khao sat tinh twong thich hé théng

tR (phat) | S (mAU.phut) As Rs N k’
XTB UV 200nm 6,153 33.027.230 1,05 3,06 5075,21 3,02
Max plot 6,153 34.512.902 1,07 3,06 5023,19 3,03
RSD% UV 200nm 0,217 1,013 0,172 | 0,225 0,713 0,523
Max plot 0,217 1,301 0,156 | 0,230 0,531 0,523

~Nhan xét: RSD cua céc thdng so sic ky (ng voi mau chuan khi tiém Iap lai 6 lan
lién tiép deu nho hon 2%. Nhu vay, quy trinh dat tinh twong thich hé thong.
3.2. Tham dinh quy trinh dinh lwgng
3.2.1. Bj dac hiéu N 7 i 7 N
_Phan tich dong thoi mau chuan tap C, chuan tap A, chuan tap B, mau thur tap
C, mau chuén thém thur tap C, mau phan huy tap C trong HCI 1IN trong 24 gio, mau
hon hop tap A, B va C, mau allopurinol va mau pha dong ¢ hinh 2.

163




TAP CHi Y DU'OC HOC CAN THO' - SO 36/2021

lax Plot DAD-CH2 200 nm DAD-CH2 200 nm DAD-CH2 200 nm
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Hinh 2. Két qua overlay mau chuan tap C, chuén tap A, chuan tap B, mau thir tap C,
mau chuan thém thu tap C, mau phan huy tap C, mau hon hop tap A, B va C, mau
__allopurinol va mau dung méi pha déng (DMPD)
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Hinh 3. Kiém tra do tinh khiét pic cua tap C
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Hinh 4. Phé 3D cua pic tap C
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Nhan xét: Thoi gian luu ctia mau thir va mau chuan tap C 1a nhu nhau. Trén sic ki
d6 mau hdn hop tap A, B va C, pic tap C tach hoan toan véi pic tap A va pic tap B. Cac
pic cua san pham phan huy khdng trung thoi gian Iuu véi pic tap C. Hé sb chong pho UV
cua pic tap C trong sic ky d¢6 mau thir va mau chuén bang 1,00. Nhu véy, quy trinh dat do
dac hiéu.

3.2.2. Tinh tuyén tinh

Phan tich sic ky 8 mau chuan tap C allopurinol ¢6 néng do tir 50-190 ug/mL.
Trong khoang nong do khao sat, c6 mdi lién hé tuyén tinh giira dién tich pic tap C va
ndng d6 chat phan tich.
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50000000

40000000
30000000
20000000

10000000
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Hinh 5. D5 thi trong quan giita dién tich dinh va nong d¢ tap C allopurinol chuan

Nhan xét: Gié tri théng ké cho thay hé sé b caa phwong trinh héi quy khéng co y
nghia thong ké, phuong trinh hdi quy caa tap C allopurinol 12 y=324681x véi R?=0,9966,
¢6 y nghia trong khoang nong do [50-190] pg/mL.

3.2.3. P chinh xac trung gian

Khao sat do lap lai dugc thuc hién trong 3 ngay lién tiép véi cing diéu kién lam
viéc va nguoi thuc hién, két qua duoc trinh bay trong bang 2.
Bang 2. Két qua tham dinh d6 chinh xac trung gian

Gia tri (%) UV 200nm Max plot
D6 tinh khiét trung binh XTB 99,55 98,46
Do 1éch chuin tuong ddi RSDY% 0,19 0,07
Khoang tin ciy p 99,36-99,74 98,40-98,53

Nhan xét: sy khéac biét khong co ¥ nghia thong ké duogc trinh ¢ bang 2. Chiing
minh quy trinh 6n dinh c6 thé ap dung cho céac khoang thoi gian phan tich khac nhau.
3.2.4. D) dung
Ty 18 phuc hoi & mdi nong do riéng biét va ty I¢ phuc hdi trung binh déu nam
trong gidi han yéu cau 98,0%-102,0% theo huéng dan cua Cuc Quan ly Dugc Viét Nam-—
S6 tay ding ky thudc. Nhu vdy, quy trinh dat 46 dung.
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Bang 3. Két qua thdm dinh d¢ ding

Dién tich pic (mAu.phit)
Mikc nong do A
x A 3 A A A Trung RSD | D9 thu
chuan(g:)e)m vao Lan 1 Lan 2 Lan 3 binh (%) hoi (%)
50 25.387.992 | 25.374.881 | 25.480.409 | 25.414.427 | 0,19 101,04
100 33.607.167 | 33.989.307 | 33.628.950 | 33.741.808 | 0,52 101,81
150 41.762.441 | 41.227.450 | 41.922.865 | 41.637.585 | 0,71 100,30

3.2.5. Giéi han phat hién, giéi han dinh lwgng

- Gi6éi han phat hién LOD: tién hanh sic ki dung méi pha mau va tap C
allopurinol & ndng d6 c6 chiéu cao pic gip 3 1an chidu cao dung méi pha mau. Gia tri
LOD dat: (0,25 pg/mL).
- Giéi han dinh lugng LOQ: tién hanh sic ki tap C allopurinol & nong do gap 3

lan LOD. Gia tri LOQ dat: (0,75 pg/mL).
Bang 4. Két qua gi6i han dinh lwong LOQ (0,75 pg/mL)

Lan do N (mAu) S (mAu) S/IN
1 0,9 9 10
2 0,8 8,4 10,5
3 0,85 9,0 10,6
4 0,9 9,5 10,6
5 0,8 8,2 10,25
6 0,8 8,0 10
Trung binh 0,84 8,7 10,325

3.3. Str dung quy trinh xac dinh d tinh khiét danh gia lai 9 tinh khiét san pham
tap C allopurinol tong hop
~ Tién hanh xac dinh d9 tinh khiét cua 3 16 san xuat tap C allopurinol, véi mdi 16 san
xuat c6 khoi luong la 2 g tap C—allopurinol. Két qua dugc trinh bay trong bang 5.
Béng 5. D6 tinh khiét tap C allopurinol tong hop

R Do tinh khiet (%) UV 200nm Trung
Lo Lan 1 Lan 2 Lan3 | Trungbinh | binh RSD(%)
1 99,56 99,85 99,37 99,59
2 99,79 99,58 99,32 96,56 99,60 0,05
3 99,95 99,76 99,31 96,67

Nhan xét: tap C tong hop dugc tir quy trinh tong hop vai cac dieu kign tot nhat
trong moi yeu to dat do tinh khiet cao (vei d6 tinh khict trung binh 99,60% theo phuong
phap so vaéi chuan, tai budc song 200nm, RSD <2%).

IV. BAN LUAN

Quy trinh xac dinh d¢ tinh khiét caa tap chat C allopurinol bing HPLC-DAD, cho
thy tinh dic hiéu cua pic tap C tach hoan toan khoi cac san pham phan hiy va hai tap A,
B cua allopurinol. Trong d6 tap A 1a nguyén liéu chinh trong quéa trinh téng hop tap C
allopurinol. Thoi gian Iuu trong quy trinh cho thay pic tap C 1a 6,2 phut va pic tap B 12 7,0
pht tach hoan toan, so séanh véi quy trinh DBVN V xac dinh gigi han tap chat allopurinol
trong nguyén lidu c6 thoi gian luu tap B va C cing 6,1 phat. Gisi han tap chat C cua
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allopurinol trong nguyén li¢u theo DDVN V 1a 0,2%, BP 2018 1a 0,2% va trong USP 43 1a
0,1%. Giai han tap C trong vién nén allopurinol theo BP 2018 Ia khéng qué 0,2%.

V. KET LUAN

Két qua thdm dinh phuong phap HPLC-DAD dé xac dinh do tinh khiét cua tap C

allopurinol theo ICH va tham dinh theo s6 tay ding ky thudc cia Cuc Quan 1y Duoc cho
thiy quy trinh ndy phu hop véi hé thdng sic ky va dam bao do dic hiéu, véi d6 ding nam
trong khoang 98-102%, do chinh xac cao (RSD <2%), Khoang tuyén tinh [50-190
pg/mL]; LOD=0,25 pg/mL; LOQ=0,75 pg/mL.
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