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TOM TAT

Dt vin dé: Pazopanib hydroclorid la thuoc diéu tri ung thie biéu mé té bao thdn va sarcoma
mé mém tién trién, nhung chwa cé chuyén ludn riéng trong cac Duge dién tham chiéu. Tai Viét Nam,
da co nghién ciu tong hop nhwng chiea ¢6 nghién cieu vé dinh lwong pazopanib hydroclorid. Vi vay,
can xdy dung phwong phdp dinh luwong pazopanib hydroclorid bang sdc ky long hi¢u nang cao
(HPLC) lam co s6 xdy dung tiéu chudn chdt lwong va danh gid d¢ én dinh ciia san pham sau tong
hop. Muc tiéu nghién ciru: Xay dung va tham dinh phirong phép dinh lwong pazopanib hydroclorid
bang sdc ky Iong hiéu ning cao. Déi twong va phwong phdp nghién civu: Chat thir la Pazopanib
hydroclorid tong hop tai Trwong Pai hoc Duwroc Ha Noi. Chdt chudn: Pazopanib hydroclorid chudn
ciia TRC, Canada. Thiét bi, dung cu: Hé thong sdc ky long hiéu ndang cao Waters Acquity Arc (M),
cdn phan tich va cdc thiét bi khdc dat tiéu chuan phan tich. Phuwong phdp: Khao sat diéu kién sdc
ky dd cong bo daé xdy dung phuong phap phan tich phit hop. M tring la héon hop acetonitril - nude
(50:50), mau chuan va thir co nong do 500 pug/mL, loc qua mang loc 0,45 uL. Tham dinh phwong
phap theo yéu cau cua ICH vé cdc chi tiéu tinh thich hop hé thong, do dic hiéu, @ chinh xdc, do
tuyén tinh, d ding, dé lap lai. Két  qud: Piéu kién sdc ky la cot C18 (250 mm x 4,6 mm; 5 um), pha
dong pH 8 - acetonitril (55:45), toc dp dong 1,0 mL/phiit, nhiét do cot 30 °C, detector DAD, budc
séng 269 nm, thé tich tiem 10 uL. Phuong phap c6 do dung dat yéu cau (dj thu hoi tir 98,09 % den
98,95 %), dé lap lai tot (RSD = 0,09 %), twong quan tuyén tinh cao (r = 0,998) trong khodang nong
a6 250-750 pg/mL. Két ludn: Phirong phdp dinh lwong pazopanib hydroclorid bang HPLC da dwoc
xdy dung va tham dinh dat.

Tir khoa: pazopanib, HPLC, dinh lwong.

ABSTRACT

STUDY ON THE QUANTIFICATION OF
PAZOPANIB HYDROCHLORIDE RAW MATERIAL
USING HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY
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Background: Pazopanib hydrochloride is a widely used drug in the treatment of renal cell
carcinoma and soft tissue sarcoma, but it lacks a dedicated monograph in reputable
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pharmacopoeias. In Vietnam, some studies have been conducted on the synthesis of pazopanib
hydrochloride, but no research has been carried out on the quantitative analysis. Therefore, there
is a need to develop a reliable quantification method for pazopanib hydrochloride using high-
performance liquid chromatography (HPLC) to establish quality standards and evaluate the
stability of the synthesized product. Objectives: To develop and validate a quantitative method for
pazopanib hydrochloride using high-performance liquid chromatography. Materials and Methods:
The sample used was pazopanib hydrochloride synthesized at Hanoi University of Pharmacy. The
reference standard was pazopanib hydrochloride from TRC, Canada. Equipment used included a
Waters Acquity Arc HPLC system (USA), analytical balance, and other standard laboratory
apparatus. Method: The chromatographic conditions were selected based on previously published
methods. The blank sample was a mixture of acetonitrile and water (50:50), with the test and
reference samples prepared at a concentration of 500 pg/mL and filtered through a 0.45 pum
membrane filter. Method validation was performed according to ICH guidelines, evaluating system
suitability, specificity, accuracy, linearity, precision, and robustness. Results: The chosen
chromatographic conditions included a C18 column (250 mm x 4.6 mm, 5 um), mobile phase of pH
8 buffer and acetonitrile (55:45), flow rate of 1.0 mL/min, column temperature at 30 °C, DAD
detector at 269 nm, and an injection volume of 10 pL. The method showed satisfactory accuracy
(recovery from 98.09 % to 98.95 %), good precision (RSD = 0.09 %), and a strong linear correlation
(r =0.998) within the concentration range of 250-750 pg/mL.Conclusion: A reliable HPLC method
for the quantification of pazopanib hydrochloride has been successfully developed and validated.
Keywords: Pazopanib, HPLC, Quantification.

I. DAT VAN PE

Ung thu biéu md té bao than (RCC) la loai ung thu phd bién thir 3 trong ung thu hé
tiét niéu. Theo Globocan 2022, thé gi6i c6 hon 434.419 ca méc bénh va 155.702 ca tir vong
[1]. C6 nhiéu phuong phap diéu tri RCC, trong d6 hudng diéu tri nham t6i dich phan tir (dac
biét 1a nhom enzym tyrosin kinase) dang 1 con dudng trién vong [2].

Pazopanib hydroclorid 1a thudc duoc st dung phd bién trong diéu tri RCC va
sarcoma m6 mém tién trién nhung chua c6 chuyén luan riéng trong cic Duoc dién tham
chiéu. O Viét Nam, hién nay c6 4 s6 dang ky luu hanh thude nay (dudi dang vién nén bao
phim, biét Dugc Votrient véi ham lugng 200, 300, 400 va 600 mg) va da c6 mot vai nghién
cuu tong hop pazopanib hydroclorid & quy mo phong thi nghiém nhung chua c6 nghién ctiu
vé phuong phap dinh lwong ciing nhu tiéu chuin hda chat lwong san pham [3]. Vi vay, viéc
xay dung phuong phap dinh luong pazopanib hydroclorid, bao gém phuong phap sac ki
long hiéu ning cao (HPLC), 1a rat can thiét lam co s& cho viéc xay dung tiéu chuan chat
luong va danh gia do on dinh cua san pham pazopanib hydroclorid sau tong hop. Dua theo
cong b ciia mot sb tac gia vé didu kién sac ki pazopanib hydroclorid [4-7], va Huéng dan
cua ICH (International Conference on Harmonisation) Q2 (R1) vé tham dinh phuong phép
phan tich hoat chat hoa duoc dang nguyén liéu hoic trong thanh pham [8], nghién ctru dugc
thuc hién véi muc tiéu: Xay dyng va thdm dinh phwong phap dinh luong pazopanib
hydroclorid bang sac ki 1ong hiéu nang cao phu hop ¢ diéu kién Viét Nam.
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II. POl TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, thiét bi nghién ciu

Chat thir: Pazopanib hydroclorid duoc tong hop tai Truong Pai hoc Dugc Ha Noi
(D6 tinh khiét 96,41 %, ham am: 0,2 %). Chét chuan: Pazopanib hydroclorid chuan cua
TRC, Canada (S6 16 1-KJK-151-1, ham lwong chuin 100,00 %). Acetonitril, acid
phosphoric, nuéc loai ion dat tiéu chuan HPLC. Cac hoa chat dung méi khac dat tiéu chuan
tinh khiét phan tich (PA).

Thiét bi, dung cu: Hé théng séc ki long hi¢u ning cao Waters Acquity Arc (M§), can
phan tich va céc thiét bi khac dat tiéu chuan dung trong phan tich.

2.2. Phuwong phap nghién ciru

- Chuan bi miu: MAu trang (Dung mdi pha mau): H3n hop acetonitril - nudc
(50:50). Mau chuan: Can chinh xac khoang 25 mg chuan pazopanib hydroclorid vao binh
dinh muc 50,0 mL, thém 20 mL dung moi pha mau, lic siéu 4m dén tan hoan toan, dé nguoi,
b6 sung vira da bang dung mdi pha mau, loc qua mang loc 0,45 pm. MAu thir: Can chinh
xa&c khoang 25 mg nguyén liéu pazopanib hydroclorid vao binh dinh mac 50,0 mL, thém 20
mL dung moi pha mau, lic siéu 4am dén tan hoan toan, dé ngudi, bd sung vira da bing dung
moi pha mau, loc qua mang loc 0,45 um.

- Khao sat lwa chon diéu kién sic ki: Tham khao cac diéu kién sic ki da dugc cong
b dé lya chon xay dung phuong phap phén tich phu hop.

- Tham dinh phwong phap phén tich: Phuong phap phan tich duoc tham dinh theo
yéu cau chung caa ICH (International Conference on Harmonisation) vé thim dinh phuong
phap phan tich hoat chat hoa dugc véi cac chi tiéu tinh thich hop hé théng, do dic hiéu, do
chinh xac, do tuyén tinh, d6 ding, do 1ap lai, khoang xac dinh.

I11. KET QUA NGHIEN CUU
3.1. Két qua khao sat diéu kién sac ki

Dua theo mét sb diéu kién sic ki dugc cong b trong cac tai liéu tham khao [4-7],
chung t6i da tién hanh thuc nghiém trén thiét bi Waters Acquity Arc (M§) va lya chon duoc
mot sb diéu kién sic ki nhu sau: Cot C18 (250 mm x 4,6 mm; 5 pm), dugc san xuat boi
hang Water (My); nhiét do cot 30 °C; pha dong la dung dich dém pH8 - Acetonitril (55:45);
detector DAD, budc séng phat hién 269 nm; téc d6 dong 1a 1,0 mL/pht; thé tich tiém 10
uL; dung moi pha mau la hén hgp acetonitril-nuéc (50:50). Dung dich dém pH8: Hoa tan
1mL acid phosphoric trong 1000 ml nuéc, diéu chinh vé pH8 bang NaOH 1M.

Két qua phan tich trén sic ki @6 (Hinh 1b,c) cho thay pic pazopanib hydroclorid can
dbi, tach hoan toan khoi céc tap chat, thoi gian luu khoang 7,0 phut; dam bao d6 dic hiéu.
Phuong phap phu hop voi cac yéu cau phan tich va tuong thich véi cac phuong phap da
duogc cdng bd. Vi vay, ching t6i lya chon diéu kién nay dé tham dinh phuong phép sac ki
véi nguyén liéu pazopanib hydroclorid.

3.2. Két qua thAm dinh phwong phap

3.2.1. Tinh thich hop cia h¢ théng va dé dic higu

Chuan bi dung dich chuan 1 (chuan lam viéc) va dung dich chuan 2 (chuan kiém tra)
theo quy trinh ghi & muc 3.1. Két qua vé tinh thich hop cua hé thdng vai dung dich chuan
lam viéc va dung dich chuan kiém tra duoc thé hién trén Bang 1 va Bang 2.
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Bang 1. Tinh thich hop cua hé théng véi dung dich chuan 1

STT t= (phit) S (uV.sec) Tf N
1 7,010 21749032 1,11 11440
2 6,978 21712328 1,11 11014
3 6,981 21752258 1,11 11184
4 6,973 21720334 1,11 11218
5 6,971 21705592 1,11 11101
6 6,982 21758121 1,11 11219
Trung binh (TB) 6,9825 21732944 1,11 11196
RSD 0.20 0.10
Bang 2. Tinh thich hop cua hé théng vai dung dich chuan 2
STT tr (phut) S (1V.sec) RF
1 6,981 21848420
2 6,971 21840117
3 6,968 21761235
B 21816591 1,008
RSD 0,22

Nhan xét: Hé s6 twong dong RF = 1,008 dat yéu cau nam trong [0,980 - 1,020]. Hé
s6 dbi xung cua pic pazopanib hydroclorid ~ 1,11 (< 2,0). Sé dia Iy thuyét cta pic pazopanib
hydroclorid ~ 11196 (> 2000). Gia tri RSD cua thoi gian luu = 0,20 (< 1,0 %). Két luan:
Quy trinh thir dat yéu cau vé tinh thich hop hé thong.

Séc ki dung dich mau trang, dung dich chuan va thir chuan bi theo quy trinh phan
tich. Thoi gian luu pic chinh trén SKD dung dich thi trung véi thoi gian luu pic chinh trén
SKP dung dich chuan (tr chuan = 6,982 pht, tr thir = 6,970 phut) va khdng xuét hién trén
SKP dung dich trang (Hinh 1). Phé UV caa pic pazopanib hydroclorid trong sic ki d6 cua
dung dich thir ph hop véi dung dich chuan (Hinh 2) do d6 phuong phap c6 tinh dic hiéu.
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(a) (b)
Hinh 2. Phd UV cua dung dich chuan (a) va dung dich thir (b)
3.2.2. B chinh xéac
Do lap lai
Tién hanh dinh luong 6 mau thir doc lap. D6 lap lai cua phuong phéap duge xac dinh
bang gia tri RSD (%) ham lugng pazopanib hydroclorid duoc trinh bay trén Bang 3.
Bang 3. Két qua dinh lwong cac mau thir cia nguoi 1

STT m (mQ) S (uV.sec) KQ dinh lugng (%)

1 24,9 20953615 99,71
2 25,2 21199882 99,68
3 25,1 21084329 99,53
4 24,6 20703507 99,72
5 24,9 20921896 99,56
6 24,8 20833728 99,54

B 99,62

RSD 0,09

Nhdn xét: RSD = 0,09 < 2 %, do d6 quy trinh thtr dat yéu cau vé do lap lai.

Do chinh xéac trung gian

Tién hanh & ngay khac, ngudi thuc hién khéc so véi phan thi tinh thich hop cua hé thong.
Piéu kién sac ki va cach xir I mau twong ty nhur phan xac dinh tinh thich hop cua hé théng.

Két qua thu duoc tir cac lan tiém I3p lai cia dung dich chuan 1 (Ch1) va 2 (Ch2)
dugc trinh bay ¢ Bang 4. Két qua dinh lwong cac mau thir duoc trinh bay & Bang 5.
Bang 4. Tinh thich hop cua hé théng véi dung dich Chl, Ch2

Chl Ch2
STT S (uV.sec) S (uV.sec)
1 21826321 21839688
2 21894385 21833024
3 21847776 21822791
4 21835687
5 21838116
6 21827745
TB 21845005 21831834
RSD (%) 0,12 0,04
RF = 1,003
Bang 5. Két qua dinh lwong cac mau thir cia ngudi 2
STT m (mg) S pic (uV.sec) KQ dinh lugng (%)
1 24,7 20794380 99,63
2 24,7 20764338 99,49
3 24,4 20551877 99,68
4 24,6 20733126 99.74
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STT m (mg) S pic (uV.sec) KQ dinh Iugng (%)
5 24.7 20756652 99.45
6 24.4 20510009 99.47
B 99.58
RSD 0.12

Nhan xét: Két qua cua ngudi thuc hién 2 véi dung dich chuan Chl, Ch2: Hé s6 twong
ddng RF = 1,003 dat yéu cau [0,980 - 1,020]. Hé sb d6i xing cua pic pazopanib hydroclorid
~1,11 (< 2,0). Sb dia ly thuyét cua pic pazopanib hydroclorid ~ 11088 (> 2000 va hé sic ki
dat yéu cau dé tién hanh dinh luong. Trung binh két qua dinh lugng cua 2 ngudi thuc hién
(n=12) 199,60 %. RSD cua cac két qua dinh lwong cta 2 ngudi thuc hién (n = 12) 140,105
(<2 %) do d6 quy trinh dat yéu ciu vé d6 chinh xac trung gian.

3.2.3. b dung

Chuan bi c4c dung dich chuan chira 80 %, 100 % va 120 % pazopanib hydroclorid
S0 vé&i ndng do6 dinh luong, sir dung dung dich chuan 1 & muc 3.2.1. Két qua d6 dung (hay
ty ¢ thu hdi) duoc trinh bay trong Bang 6.

Bang 6. Két qua khao sat do ding

STT | Dung dich | mean (M@) | Mg (MY) | S pic (uV.sec) | m tim lai (mQ) % thu hoi
1 80% 20,4 20,4 17025388 20,13 98,69
2 80% 20,5 20,5 17043021 20,15 98,31
3 80% 20,6 20,6 17080205 20,20 98,05

B 98,35
RSD 0,33%

4 100% 25,8 25,8 21608678 25,55 99,04
5 100% 25,9 25,9 21632649 25,58 98,77
6 100% 25,8 25,8 21607641 25,55 99,04
B 98,95

RSD 0.16

7 120% 30,2 30,2 25025989 29,59 97,99
8 120% 30,1 30,1 24965048 29,52 98,08
9 120% 30,1 30,1 24997718 29,56 98,21
B 98,09

RSD 0,11

Nhan xét: b6 thu hoi tir 98,09 dén 98,95 nam trong [98,0 % - 102 %]. RSD ty I¢ thu
hoi & 3 mirc ndng do: 0,11 dén 0,33 % (< 2 %) vay quy trinh thir dat yéu cau vé do dung.

3.2.4. Pp tuyén tinh

Tir dung dich chuan gdc, chuan bj 05 dung dich c6 ndng d6 50 %, 80 %, 100 %, 120
%, 150 % so v&i nong do dinh luong (250, 400, 500, 600 va 750 pg/mL). Két qua khao sat
do tuyén tinh dugc thé hién trén Béang 7, Hinh 3.
Bang 7. Két qua khao sat Do tuyén tinh

Nong d6 (ug/ml) 256,20 409,92 512,40 614,88 768,60
Dién tich pic (uV.sec) 10787788 | 17412124 | 21614474 | 25697235 | 31097064
Phuong trinh hoi quy y = 39744x + 956806

Hé s tuong quan r 0,998

Hé s6 chan (%) 0,0044
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Puong chuin pazopanib hydroclorid
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Hinh 3. D4 thi biéu dién tinh tuyén tinh dung dich chuan pazopanib hydroclorid

Nhan xét: Hé s6 twong quan r > 0,998, % hé s chin < 2, do d6 chung t6i két ludn
quy trinh thir dat yéu cu vé do tuyén tinh.

3.2.5. Khoang xac dinh

Khoang xac dinh duoc suy ra tir két qua thim dinh do tuyén tinh va d6 dung. Gigi
han chap nhan tdi thiéu 12 90 % - 110 % ndng do dung dich dinh lugng. Khoang xac dinh 1a
80 % - 120 % ndng d6 dung dich dinh luong.
IV. BAN LUAN

_ Phuong phap dinh lugng pazopanib hydroclorid bang HPLC da dugc t6i uu hoa didu
kién sic ky dé dam bao tinh dac hi¢u va do tuyén tinh, cho cac pic dbi xtmg va d6 phan giai
cao. Cac pha dong gdm nudc, acetonitril va methanol & cac ty 1¢ khac nhau khong cho pic
d6i xtmg nhu khi sir dung pha dong chira hdn hop acid orthophosphoric 0,1 % (diéu chinh
vé pH 8 bang NaOH 1M) va acetonitril (55:45). Két qua nay phu hop véi TLTK [4,5]. Cot
C18 (250 mm x 4,6 mm; 5 pm) 1a thich hop dé phan tich, da duoc chi ra trong cac TLTK
[5,6,7]. Nhiét 6 cot 30 °C, toc d6 dong 1,0 mL/phit va detector DAD tai budc song 269
nm gitip ting d6 nhay va kha niang phat hién pazopanib hydroclorid. Diéu kién nay ciing
pht hop véi cong bd cia TLTK [5,7]. Dung moi pha miu 1a hdn hop acetonitril - nudc
(50:50) hoa tan t6t pazopanib hydroclorid, duwoc khuyén nghi trong TLTK [5]. Tc do dong
va thé tich tiém duoc t6i wu hoa dé bao vé hiéu suat phan tach dya theo TLTK [4,5].

V. KET LUAN

Chung 6i da xay dung duge phuong phap dinh luong pazopanib hydroclorid bang
sac ki Iong hiéu ning cao, trong d6 dd khao sat dugc cac diéu kién phu hop, bao gom: sir
dung cot sac ki C18 (250 mm x 4,6 mm; 5 um); nhiét 6 cot 30 °C; pha dong la dung dich
dém pH8 - acetonitril (55:45); téc do d(‘)ng 1,0 mL/phut; detector DAD ¢ budc song 269
nm; thé tich tiém mau 10 pL. Phuong phap c6 d6 dang dat yéu cau (d6 thu hoi tir 98,09 %
dén 98,95 %), do lap lai tét (RSD = 0,09 %), ¢6 su twong quan tuyén tinh chat ch& gitra dién
tich pic va ndng do chat phan tich trong khoang nong d tir 250 - 750 pg/mL véi hé sé tuong
quan r = 0,998. Tur céc két qua nghién ciru cho thay phuong phap HPLC da xay dung déap
g cé&c yéu cau phan tich ddi voi nguyén liéu pazopanib hydroclorid va phil hop véi cac
cong b qudc té. Cac diéu kién sic ky 1a toi wu, c6 thé &p dung dinh luong va danh gia do
6n dinh caa nguyén liéu pazopanib hydroclorid trong cac nghién cau tiép theo.
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