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TOM TAT

Dit vin dé: Hién nay, viéc kiém tra chat leong nguyén liéu ciing nhie thanh pham thuéc
thiét yéu allopurinol trude va trong qud trinh san xudt, lwu thong, bdao quan can dwgc gidm sat chdt
ché theo quy dinh cia Duoc dién Viét Nam V: BP 2021; USP 44, dic biét la tap chat lién quan, anh
hieong triee tiép dén hiéu qua diéu tri, an toan ciia nguoi bénh. Muc tiéu nghién civu: Xay dung va
tham dinh quy trinh dinh heong dong thoi 6 tap A,B,C.D,E, Ethyl-(E/Z)-3-(2-carbethoxy-2-
cyanoethyl) amino pyrazol-4-carboxylat (tap F theo USP standard 2022) cua allopurinol trong
thanh phdm bang phwong phdp sdc ky long hiéu ning cao ghép dau do khoi phé ba tir cwc. Doi
tuwgng va phwong phdp nghién ciru: Tap chat lién quan A, B, C, D, E, F cua allopuirnol, xdy dung
quy trinh dinh luong dong thoi bang hé thong sdc ky long ghép khoi pho LC-MS/MS theo huong
dan tham dinh quy trinh ciia ICH Q2(R2) va EC-657/2002. Két qud: Cdc ion phdn tir ban dau va
ion phdn manh dinh luong ddac trung cua tap A tap A (126,92109,9); tap B (155,1 2138); tap C
(178,8278,9); tap D (155,86 2127,9); tap E (183,87 2109,9); tap F (279,1 2187) va allopuirnol
(136,92109,9). Piéu kién khoi phé toi wu la: Nhiét do khi hod hoi (°C): 400°C, toc dé dong khi hod
hoi (1/h):900 I/h, thé Cone (V): 15-26V, thé mao quan (kV):4KV, ndng lirong buong khi va cham
(V): 12-25V. Diéu kién sdc ky: pha tinh cét sdc ki pha dao Gemini — NX C18 (15cm; 4,6mm; 5um
;Phenomenex), pha dong acetonitril - nudc acid formic 0,05% theo chwong trinh gradient, nhiét dé
¢t 25°C, thé tich tiém mau 10 uL, toc dé dong 0,8 mL/phiit. Tham dinh quy trinh theo huéng dan
ICH: quy trinh dat dé ddic hiéu — chon loc; do tuyén tinh c¢é hé sé twong quan tir 0,995 — 0,999; gidi
han phat hién tir 3-10ppb; giéi han dinh heong 10ppb; d¢ ding dé chinh xdc dat yéu cau RSD <
2%. Két ludn: Xdy dung dwoc quy trinh dinh lwong dong thoi 6 tap AB,C,D,E,F ciia allopurinol
phirong phap LC-MS/MS theo hiéng dan ciia ICH.

Tir khoa: Tap A, tap B, tap C, tap D, tap E, tap Ethyl-(E/Z)-3-(2-carbethoxy-2-
cyanoethyl)amino pyrazol-4-carboxylat (theo USP standard 2022, LC-MS/MS, allopurinol.
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Background: Currently, the quality control of raw materials as well as finished products
of the essential drug allopurinol before and during the production, circulation and storage needs
to be closely monitored according to the provisions of the Vietnam Pharmacopoeia V; BP 2021;
USP 44, especially related impurities, directly affect the treatment effectiveness and safety of
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patients. Objectives: To develop and validate a process for simultaneous quantification of 6
impurities A, B, C, D, E, Ethyl-(E/Z)-3-(2-carbethoxy-2-cyanoethyl) amino pyrazol- 4-carboxylate
(F impurity according to USP standard 2022) of allopurinol in the finished product by high
performance liquid chromatography twice mass spectrometry. Materials and methods: Related
impurities A, B, C, D, E, F of allopuirnol, quantitative procedure was developed by liquid
chromatography coupled to mass spectrometry (LC-MS/MS) system according to the verification
instructions. ICH Q2(R2) and EC-657/2002 procedure specification. Results: The suitable mass
spectrometry fractions for quantitative fragmentation were impurity A (126.9—+109.9); B
(155,1—138); C (178.8—78,9); D (155.86 —127.9); E (183.87 —»109.9); F (279.1—187) and
allopuirnol (136.9 —+109.9). Mass spectrometry conditions: Vaporization temperature (°C): 400°C,
vaporization gas rate (I/h): 900 I/h, Cone potential (V): 15-26V, capillary potential (kV): 4kV ,
impact gas chamber energy (V): 12-25V. Chromatographic conditions: column Gemini — NX C18
(15cm; 4,6mm; 5um ;Phenomenex), mobile phase acetonitrile - formic acid water 0.05% according
to gradient program, column temperature 25°C, sample injection volume 10 ulL , flow rate 0.8
mL/min. Process validation according to ICH guidelines: procedure achieves specificity —
selectivity; linearity with correlation coefficient from 0.995 to 0.999; detection limit from 3-10ppb;
quantitative limit 10ppb, Accuracy accuracy meets the requirements RSD < 2%. Conclusion: A
process to simultaneously quantify 6 impurities of allopurinol by LC-MS/MS method was developed
according to the guidelines of ICH.

Keywords: Impurities A, impurities B, impurities C, impurities D, impurities E, Ethyl-(E/Z)-
3-(2-carbethoxy-2-cyanoethyl) amino pyrazol-4-carboxylate impurities (impurities according to
USP standard 2022), LC-MS/MS, allopurinol.

I. DAT VAN PE

Ngay nay, clng véi sy phét trién manh mé& cua nganh cong nghiép dugc trén thé
gidi, nganh dugc Viét Nam ngay cang phat trién véi hon 220 nha may san xuit dat GMP-
WHO, GMP-EU, san xuét c4c thanh pham, da phan la thudc generic, trong d6 phd bién
nhét l1a nhom thuéc khang viém, thude diéu tri bénh gout, khang sinh, dai thio duong, tim
mach. Trong cac nhém thubc diéu tri bénh gout man tinh hay tang acid uric huyét,
allopurinol da duoc Bo Y té dua vao danh muc thudc thiét yéu lan VII nam 2018 [2], va
duoc chi dinh thuong quy trong diéu tri bénh gout va ting uric huyét thir phat do hoa tri
bénh bach cau hay ung thu [1].

Hién nay, nganh céng nghiép duoc van con phu thudc nhiéu vao ngudn nguyén liéu
allopurinol dugc nhap khau tir cac cong ty nude ngoai. Do d6, viéc kiém tra chat luong tap
trong nguyén lidu ciing nhu thanh pham trudc va trong qué trinh lyu hanh 12 mot yéu cau
bat budc duge quy dinh trong DDVN V; BP 2021; USP 44. Trong do tap chit A, B, C, D,
E dugc chitng minh tac dung Ién gen HLA-B*5801 gay hdi ching steven Jonhson[8], tap
Ethyl-(E/Z)-3-(2-carbethoxy-2-cyanoethyl)amino pyrazol-4-carboxylat (tap F theo USP
standard 2022) thuéc nhom 3 cau truc c6 kha nang gay ung thu, dot bién gen[9]. Tap A va
B la tap phan hiy caa allopurinol can duoc kiém ca trong nguyén liéu va thanh pham. Trong
khi d6 cac quy trinh Duoc Dién trén chi dinh luong ting tap hodc mot nhém cac tap, hé sb
phan giai giira c4c tap thap, dic biét tap B va C nho hon 1,5. Chua c6 quy trinh t6i uu dé
dinh luong ddng thoi 6 tap trén trong thanh pham. T nhiing 1i do trén, nhém nghién cau
thuc hién dé tai “Xay dung va thim dinh quy trinh dinh luong dong thoi 6 tap A,B,C,D,E,F
cua allopurinol bang phuwong phap LC-MS/MS” véi muyc tiéu: Xay dung va tham dinh quy
trinh dinh lugng dong thoi 6 tap A,B,C,D,E,F cua allopurinol bang phuong phap LC-
MS/MS theo huéng dan cia ICH.
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IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Tap chat lién quan A, B, C, D, E, tap Ethyl-(E/Z)-3-(2-carbethoxy-2-
cyanoethyl)amino pyrazol-4-carboxylat (tap F theo USP standard 2022) cua allopurinol
duoc ghi rd trong chuyén luan nguyén lidu va thanh pham tuong tmg trong Dugc dién Viét
Nam V, BP 2022 va USP 44,

- Héa chét, thuéc thir: Chat chuan cac tap A, B, C (sé 16 No3 Code: A0350010),
D (50 16 No4), E (s6 16 No1.5) chuan CRS, d6 tinh khiét 100%. Tap F (s6 16 R028V0)
chuan TRC véi do tinh khiét trén 99%; Acetonitril (ACN), Methanol (MeOH) dat tiéu
chuan HPLC gradient. Nuéc cit, acid formic (AF) dat tiéu chuan phan tich khéi phd cua
Merck-brc.

- Trang thiét bi: Hé thdng sic ky long WATERS ACQUITY UPLC H-CLASS
SYSTEM. Pau do khéi pho ba lan tir cuc cia Waters (Xevo TQD). cot Gemini — NX C18
(15cm; 4,6mm; 5um; Phenomenex). Can phan tich 5 chir s6 (ABT 220-5DM). Bé siéu &m
(Wisd WUC-D22H).

2.2. Phuwong phap nghién ciu

- Thiét ké nghién ciru: Nghién ciu thuc nghiém.

- Chuén bi mau: Thuc hién pha cac mau gia 1ap, mau gia dugc va pha cac dung
dich chuan géc cua 6 tap va allopurinol & nong dd 100 ppm trong pha dong. Tir dung dich
chuan géc thuc hién pha loang trong pha dong dé thu dugc dung dich hdn hop chuan lam
viéc c6 ndng do tir 10-500 ppb.

- N§i dung nghién cwu:

Xay dung quy trinh dinh luong: Pha lodng hén hop chuan 6 tap dén nong do 200
ppb bang pha dong va phun truc tiép trén hé thdng khdi phé Xevo TQD, sir dung ché do
Auto tune trén phan mém Masslynx dé ti uvu hod diéu kién khdi phd nham thu dugc ion
me va cac phan manh con ¢ ché @6 MRM (multi-reaction montoring) c6 cuong do tin hiéu
t6i wu cua céc tap can phan tich. Céc thdng sé khdi phd can khao sat 1a: kiéu ion hoa ESI
,thé mao quan, thé cone, thé va cham, nhiét do khi bay hoi, toc d6 dong khi bay hoi, thoi
gian chd ghi nhan tin hiéu. Dua vao ciu tric cac tap, Ky thuat sic ky pha dao duoc ap dung
vé6i hé dung méi phan cuc bao gdm actonitrl, methanol, nudc ¢6 hoiac khéng ¢ thém chat
diéu chinh pH nhu acid formic (< 0,1%) dé khao sét diéu kién sac ky t6i vu trén mau thir.

Tham dinh quy trinh theo ICH: véi céc tiéu chi: tinh tuong thich hé thdng, tinh dic
hiéu, gisi han phat hién (LOD), gigi han dinh lugng (LOQ), tinh tuyén tinh, d6 ding, 46
chinh xac [6].

+ Tinh twong thich hé thong: danh gia sai khac thoi gian luu va dién tich dinh cua
it nhat 6 lan phan tich lién tiép & cing mot nong do tap A (40ppb), tap B (20ppb), tap C
(20ppb), tap D (20ppb), tap E (20ppb), tap F (40ppb).

+ D¢ dic hiéu: phan tich mau, tong hop thoi gian luu va cuong do ion cua cac chat
phan tich voi RSD thoi gian luu < 2%. Sic ki d6 mau trang, sic ky do dung méi pha mau,
sic ky 6 mau tring thém chuan cia mdi tap khong xuét hién tin hiéu cua céac tap khac ¢
ché do ghi pho MRM.

+ Tinh tuyén tinh: xay dung duong tuyén tinh véi cac mic ndng do tir 10 ppb dén
200 ppb trén nén mau tring duoc pha lodng tir dung dich chuan.

149


https://www.google.com.vn/search?biw=1366&bih=621&q=Ethyl-(E/Z)-3-(2-carbethoxy-2-cyanoethyl)amine-pyrazole-4-carboxylate&spell=1&sa=X&ved=0ahUKEwjm14Kah7XRAhVERY8KHQFYBEgQvwUIFSgA
https://www.google.com.vn/search?biw=1366&bih=621&q=Ethyl-(E/Z)-3-(2-carbethoxy-2-cyanoethyl)amine-pyrazole-4-carboxylate&spell=1&sa=X&ved=0ahUKEwjm14Kah7XRAhVERY8KHQFYBEgQvwUIFSgA

TAP CHi Y DUQ'C HOC CAN THO - S0 57/2023

+ D¢ ding: thuc hién trén miu tring thém chuan véi 3 mic ndng d6 50%, 100%,
150% so vai nong do tap can phan tich; mdi nong do thuc hién téi thiéu 3 mau. Panh gia
dua trén do léch chuan twong dbi va do thu hoi cia chat phan tich.

+ Do chinh xac va do chinh xéc trung gian: do chinh x4c phan tich it nhat 3 mau tai
3 mirc néng d6 khac nhau. D6 chinh xac trung gian: thuc hién twong tw d6 chinh xéac & cac
ngay khac nhau. RSD thoi gian luu va dién tich peak khong qua 2% ¢ mdi mic nong do.

+ Gi6i han phat hién (LOD), gigi han dinh lugng (LOQ): pha lodng tim gia tri
ndng do cac chat thoa man S/N > 3,33 va S/N > 10; tai cac ndng do nay dwoc xac nhan l1a
LOQ khi tat ca cac tiéu chi danh gia d6 dic hiéu déu dat.

1. KET QUA NGHIEN CUU
Xay dung quy trinh dinh lwong

- biéu kién khéi phd tbi wu: ché d6 MRM xac dinh hai ion san pham tng véi méi
chat. lon c6 tin hiéu cao va 6n dinh hon duoc chon lam ion dinh luong, ion con lai duoc
dung dé dinh tinh. Céc thong s6 khdi pho t6i wu duoc trinh bay & Bang 1.

Bang 1. Cac thong s khdi pho toi uu

, Nhi¢t | Toc do Thé Thé Thé va
Chatphan | [M+H] \ do khi | khi hoa mao C o
. . Manh L. . Cone \ cham Ghi chu
tich hoé hoi hoi V) quan V)
(¢C) (I’h) (kV)
Dinh
Tap A 126,9 1099 15 13 luong
53,9 15 18 binh tinh
138 10 1o | Dinh
Tap B 155,1 lugng
109,9 10 20 binh tinh
Dbinh
Tap C 178,8 789 20 25 lugng
109,9 20 20 binh tinh
DPinh
Tap D 155,86 127,9 400 900 15 4 12 luong
109,9 15 15 binh tinh
DPinh
Tap E 183,87 1099 8 14 lugng
138 8 10 binh tinh
187 10 25 binh tinh
Tap F 279,1 233 10 15 binh
luong
DPinh
Allopurinol | 136,9 1099 26 18 lugng
54 26 24 binh tinh

Nhan xét: Cac chit phan tich déu dam bao c6 2 manh con (1 manh dinh tinh va 1
manh dinh luong) dap ung du 4 diém IP. Cac chat duoc phan tich & diéu kién tin hiéu toi
uwu cua cac manh.

- Piéu kién sac ky thich hop: Bang 2. Cac diéu kién sac ki t6i uu
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Pha tinh Cot Gemini — NX C18 (15cm; 4,6mm; 5um; Phenomenex)
Pha déng ACN - Acid fomic 0,05% trong nudc.
Nhiét do cot 25°C,
Toc do dong 0,8 mL/pht.
Thé tich tiém mau 10ul.
Thoi gian (phat) ACN (%) Acid formic 0,05% (%)
0 50 50
0,6 70 30
biéu kién sic ki téi uu 1,2 100 0
7 100 0
7.1 50 50
12 50 50

Tham dinh quy trinh phan tich theo hwéng din Q2(R2) cia ICH
- B dac hiéu — chon loc:

| (1)DMPM

(2) Ta duge

‘ (3) Miu phéan huy
Y Y . PN VPRI I e W)

(4) Tap A

. (5) Tap B
' (6) Tap C
‘ (7) Tap D

. (8) Tap E
‘ (9) Tap F
‘ (10) Allopurinol

Hinh 1. Sic ki d6 dung mdi pha mau, ta duoc, mau phan hay, tap A, B, C,D, E, Fva
allopurinol
- Khoang tuyén tinh caa duong chuan, LOD, LOQ:
Bang 3. Khoang tuyén tinh, phuong trinh hoi quy, LOD, LOQ

Chitphan |  Khoing Phuong trinh Hé s6 tuong LOD LOQ
tich tuyen tinh hoi quy quan (r?) (ppb) (ppb)
(ng/mL)

TapA | 10-200ppb | 120,708x + 526,113 0,998 5 10
TapB | 10-200ppb | 171,203x - 635,259 0,995 5 10
Tap C 10-200ppb 80,6819x - 176,712 0,997 5 10
Tap D 10-200ppb 218,26x + 563,684 0,999 5 10
TapE 10-200ppb | 109,144x - 182,179 0,096 5 10
TapF | 10-200ppb | 136,392x - 197,289 0,998 3 10

Nhan xét: Két qua cho thay ca 6 chat déu co phuong trinh tuyén tinh voi R? > 0,995.
Gidi han dinh lugng (LOQ) thap hon 15ppb, dat @6 nhay cao
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- Do ding
Bang 4. Két qua d6 ding cta 6 tap

Két qua trung 50% 100% 150%

binh d6 ding Do thu hoi (%) Do thu hoi (%) Do thu hoi (%)
Tap A 99,77 100,23 99,27
Tap B 100,00 100,53 100,13
Tap C 99,07 99,40 99,73
Tap D 99,67 100,50 99,67
Tap E 99,60 99,40 100,40
Tap F 100,83 99,87 99,57

Nhan xét: cac chat déu co do thu hdi dat 98%-102%. Do d6 qui trinh phan tich dap
ing y&u cau vé do thu hoi theo huéng dan caa ICH.

- b6 chinh xac va do chinh xac trung gian
Bang 5. Két qua do chinh xac va do chinh xac trung gian caa 6 tap

M3au phan tich | Néng dé (ppb) S RSD% | S | RSD% | S | RSD%
20 2995 121 | 2957 | 1,38 | 2950 | 1,57
Tap A 40 5486 161 | 5411 | 159 | 5372 | 141
60 7713 118 | 7845| 1,35 | 7780 | 158
10 1163 1,88 | 1143 | 1,82 | 1081 | 1,67
Tap B 20 2756 126 | 2860 | 1,84 | 2770 | 1,81
30 4336 157 | 4657 | 152 | 4590 | 1,43
10 623 172 | 628 | 2,00 | 639 | 1098
Tap C 20 1508 098 | 1442 | 182 | 1454 | 182
30 2157 176 | 2244 | 1,99 | 2241 | 1,43
10 2956 1,08 | 2856 | 1,58 | 2754 | 1,36
Tap D 20 4951 1,06 | 5140 | 1,35 | 4940 | 1,62
30 7089 093 | 7350 | 1,36 | 7111 | 1,37
10 959 125 | 922 | 1,95 | 921 | 1096
Tap E 20 1977 1,19 | 2013 | 1,67 | 2015 | 1,60
30 3181 119 | 3110 | 1,27 | 3150 | 1,26
20 2595 198 | 2532 | 1,80 | 2534 | 1,83
TapF 40 5252 150 | 5261 | 1,64 | 5248 | 130
60 8088 084 |8152| 117 | 7976 | 173

Nhér} xét: qui trinh dinh lugng dat vé do chinh xac va do chinh x&c trung gian chiing
to qui trinh 6n dinh c6 thé g dung vao thyc té.

IV. BAN LUAN

Diéu kién khdi phéd va sic ky thich hop Cau trac dic trung ctia cac chat phan tich
phl hop véi kiéu ion hoa duong (ES+). Cac thong s6 khdi phd duoc tdi wu hoa dé tin hiéu
cac manh ghi nhan duoc cao nhat. Tin hiéu cac chat ting theo nhiét do dong khi bay hoi va
toc d6 dong khi bay hoi, tdi wu ¢ gia tri 400°C va 900 L/gid. Do ciu tric turong tu nhau,
nén thé cone ph hop dé bat cac ion nam ¢ khoang 15V dén 26V. Hé pha dong trong rira
giai sic ky ciing duoc khao sat. Két qua cho thay rang khi s dung chat diéu chinh pH I
acid formic < 0,1% cho tin hiéu tt hon, cac pic can dbi va gon hon so véi hé pha dong chi
st dung dung méi hiru co va nudc. Khi st dung acid formic 0,05%/H20 ca 7 peak thu duoc
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déu gon, khong bi ché va hinh dang d6i xiing. Chinh vi vy pha dong la ACN - Acid fomic
0,05% trong nude dugc I1{a chgn. Toc do dong dugc lua chon phan tich 1a 0,8 mL/phuat dé
rat ngan thoi gian chay mau, dong thoi lam peak xuat hién gon dep.

V. KET LUAN

Phuong phap dinh lugng LC-MS/MS dinh lugng déng thoi 6 tap A,B,C,D,E,F cua

allopurinol véi thoi gian phan tich ngéan, don gian cho két qua do dung, do chinh xéc cao,
gidi han phéat hién va gidi han dinh luong thap theo huéng dan cua ICH. Phuong phap xay
dung dap tng day du yéu cau cua mot phwong phap phén tich va ung dung dinh lwgng cac
tap caa allopurinol trong c&c san pham dang luu hanh trén thi trudng.
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