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TOM TAT

Trong bai b&o nay, ching t6i tong hop hat vi cau Y-90 dang hat thiy tinh va hat gel trén
Lo phan ung Hat nhdn Da Lat vng dung trong diéu tri ung thu gan tai Vi¢t Nam. Kich thwéc va hinh
thai hoc cua hat vi cau Y-90 duwoc kiém tra bang phicong phdp kinh hién vi dién tir quét phan gidi
cao (FE-SEM), d tinh khiét hda hoc duroc kiém tra bang phé tan sdc nang heong tia X (EDX), d¢
tinh khiét hat nhan phéng xa kiém tra bang phé ké gamma Canberra-GC-3019-7500SL, d¢ tinh khiét
héa phéng xa kiém tra bang sdc ki 16p mong, déc té kim logi nang kiém tra bang phwong phdp ICP-
MS, dé vo khudn, ngi déc té vi khuan, va dg on dinh cia san pham theo thoi gian kiém tra theo Duroc
dién Anh 2016. Két qua cho thdy hat vi cau phong xa Y-90 dang hat thuiy tinh va hat gel ¢6 kich thuéc
hat tir 20-30 pm, c6 hoat dé riéng cao ddp img cac chi tidu chdt luwong cua thusc phong xa theo
Duge dién Anh 2016. Pdy la san pham thugc phong xa day hira hen trong diéu tri ung thuw gan nguyén
phat va thiz phat bang phwong phap tac mach phong xa tai Viét Nam.

Tir khoa: ung thu gan; thudc phong xa; hat vi cau Y-90 dang hat gel; hat vi cau Y-90 dang
hat thay tinh

1.  Gi6i thigu

Trén thé giéi, ung thu gan 1a nguyén nhan gay tir vong ding hang thir ba trong cac loai
ung thu (Bray et al., 2018). Ung thu gan ¢ thé xuét phat tir té bao nhu mé gan (ung thu gan
nguyén phat) hoic ¢ thé do di cin ung thu tir noi khac dén (ung thu gan tht phat). Diéu tri
ung thu gan c6 thé sir dung cac phuong phap: phiu thuat cit bo phan gan mang khéi u, ghép
gan; pha huy u tai chd bang séng cao tan, bang vi séng; cat ngudn mau nudi khéi u phéi hop
diét té bao ung thu bang hda chat (tic mach phdong xa) (El-Serag, & Rudolph, 2007). Tic
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mach phong xa bang hat vi cau °°Y duoc ap dung lan dau tién & Mi nam 2000 va hién nay
ting dung 1am sang bang hat vi cau °°Y dang ngay cang ma rong (Townsend et al., 2009).

Phuong phap tic mach bang hat vi ciu phong xa dé diéu trj ung thu gan 1a mét ki thuat
khé va méi chi co vai nuéc trén thé gioi thuc hién duoc. Theo dé, cac hat vi cau phong xa
sau khi duoc bom truc tiép vao dong mach gan s& gay tac mach, cit ngudn dinh dudng nudi
khéi u; dong thoi phét ra birc xa Beta dé tiéu diét cac té bao ung thu, 1am giam thé tich hoic
lam tiéu tan hoan toan khdi u gan ma anh huong rat it dén cac bo phan xung quanh
(Townsend et al., 2009; Welsh et al., 2006).

DPdng vi phong xa dugc st dung 13 Ytrium-90 (Y-90) gan vao cac hat vi cau dé dua
qua duong dong mach dén duong mao mach khéi u gan phat ra nang luong béta c6 do dam
xuyén trung binh 2,5 mm va téi da 1a 11 mm nén tiéu hay té bao ung thu chon loc va it gay
t6n hai cho té bao gan lanh xung quanh (Saha, 2017).

Uu diém ndi bat cua ki thuat nay 1a tao ra liéu chiéu xa cao tai khéi u trong khi cac t6
chte 1anh xung quanh chiu lidu chiéu xa thap, vi thé, it gay ra céc tac dung phu, giam bién
chtng diéu tri. Ngudi bénh sau khi diéu trj c6 thé ra vién ngay ngay hdm sau. Bang phuong
phap diéu tri nay khéng chi mang lai loi ich cho cac bénh nhan ung thu gan nguyén phat
khong con kha ning phau thuat ma con cho ca cac bénh nhan ung thu khac nhu ung thu dai
truc trang, ung thu v, ung thu budng trang... di can vao gan (Bunck et al., 2017).

TheraSphere 14 hat thay tinh vi cau phéng xa da duoc FDA chap thuan vao nim 2002
¢6 twong thich sinh hoc dwoc san xuat bang cach tron oxit #Y 203 véi oxit Al.03 va SiO;
siéu tinh khiét, sau d6 duoc nung néng chay trong 16 & nhiét do 1500°C. Sau khi 1am nguoéi,
89Y thay tinh duoc nghién va duoc 1am tron bé mat bang cach phun qua mot hé théng gia
nhiét cao ting duing nhiét khi gaz va Oxy. Céc hat thay tinh vi cau duoc loc qua sang dé chon
nhitng hat c6 duong kinh tir 20 ¢én 30 pm. Sau d6, hat thay tinh vi ciu nay dugc dem chiéu
xa trong 10 phan @ng hat nhan dé #°Y tao Y (K. et al., 2012).

Hién nay, c6 nhiéu tac gia da nghién ctru tong hop hat vi cau Y-90 dang gel trén cac
10 phan ¢ng hat nhan khac nhau. Céc két qua nay cho thay hat vi cau Y-90 dang gel c6 kha
nang tng dung diéu tri ung thu gan hiéu qua trong y hoc (Bunck et al., 2017).

Tai Viét Nam, hién nay da c6 nhiéu céng trinh nghién ciu vé duoc chat phong xa
nhung chua thay tai liéu nao cdng bb cdng trinh nghién ciru lién quan dén viée diéu ché dugc
chat phéng xa Y-90 dang hat thiy tinh va gel. Ngudn duoc chét vi ciu phong xa Y-90 dang
hat thuy tinh va gel chu yéu nhap khau tir Uc véi gia thanh 1én dén 300 triéu cho mét liéu
diéu tri. Dé theo kip su phét trién ciia nén Y hoc hién dai trén thé gisi, mot sé nha khoa hoc
trong nudc trén linh vuc nay cling dang ting budc tim toi va nghién ctru. Hon nita, hién nay
& Viét Nam da c6 nhiéu tién bo trong diéu tri ung thu, trong d6 c6 ung thu gan, phdi... da
mang t6i co hoi diéu tri tot hon, gitip ngudi bénh tiép can véi nhitng tién bo diéu tri ung thu
trén thé giéi. Bén canh do, viéc nghién ctru va didu ché céc dugc chat phong xa Y-90 dang
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hat thuy tinh va gel trong nudc nham dap tmg dwoc nhu cau sir dung va giam chi phi cho
bénh nhan la muc tiéu caa Nganh hat nhan.
2. Héa chit, thiét bj va phwong phép nghién ciru
2.1. Hoéa chit, thiét bi

Tat ca hoa chat st dung trong bai bao nay bao gém Y203 99,9%, SiO2 99,9%, Al2O3
99,9%, Y(NOs3)s 99,9%, Ascorbic acid, NasPOs 96%, NH4OH 25%, HNO3 68%, 2-
ethylhexanol 99,7%, Span 80 99,8%, Octadecylamine 99,8%, C>HsOH 99,5%,
CH3COONH4 99%, Na2HPO4.7H20 99,6%, HCI 36,5%, NaOH 98% dugc mua tir hdng
Merck (Ptc). Lo phan ¢ng Hat nhan Pa Lat cdng suat 500 kW.
2.2. Phwong phdp téng hop hat vi cdu Y-90 dang hat thiiy tinh

Hat vi cau Y-90 dang hat thay tinh duoc tong hop véi cac thanh phan nhu sau (Bortot

etal., 2012):
Bdang 1. Thanh phdn tham gia tao hat vi cau Y-90 dang hat thay tinh
Mau % khéi lwgng SiO» % khéi lwgng Al,O3 % khdi lwgng Y03
GL1 20 10 70
GL2 70 10 20
GL3 70 20 10
GL4 20 45 35

Can chinh xac theo trong lugng da dinh san (Bang 1) vao chén nung Platinium, cho
vao 10 nung dién tir nung & nhiét d6 1600°C trong vong 2 gid. Chuyén nhanh san pham ra
ngoai tron déu va db nhanh vao nudc lanh dé tao hiéu tng v& hat. Tuyén cac san pham thanh
cac nhom ¢ kich thuéc khac nhau phtt hop véi muc dich sir dung. Hat thay tinh IGc nay can
phai duoc 1am tron va nhin bé mat bang cach phun qua mét hé théng gia nhiét cao tang dung
nhiét khi gaz va Oxy. Két thlic qua trinh nay s& tuyén hat mot lan nita dé chon dung san
pham can dung (Bortot et al., 2012). San pham nay chira mét lugng Y-89 trong hop phan va
dem chiéu xa neutron trén Lo phan (ng Hat nhan Da Lat véi cac thong sé chiéu xa: Thong
lwong neutron nhiét 2,3.10% n/em?/s; Khéi lwgng mau chiéu 1g; Thai gian chiéu xa 180 gio;
Thoi gian dé ngudi 24 gio. Sau khi chiéu xa, san pham thu duoc 1 hat Y-90 Microspheres
dang hat thuy tinh va dwoc hoa tan trong 5 mL NaCl 0,9 % cho cac nghién ciu tiép theo.
2.3.  Phwong phdp tong hop hat vi cdu Y-90 dang hat gel

Hat vi cau Y-90 Microsphere dang gel duoc tong hop theo quy trinh sau:

Qua trinh tao sol: Y(NO3)s duoc chuan bi tir hoa tan 2 g bot Y203 trong dung dich
HNO3 dam dic vai ti 1é khéi luong 1a 1:3 trong hé dun héi luu. Sau khi 1am lanh, dung dich
duoc pha lodng bang 100 mL nudc cat 2 1an va thém tir tir dung dich NH4OH dam dic vao
cho dén khi két tua Y(OH)s xuat hién. Két taa duoc loc va rira véi nudc cat 2 1an cho dén
khi dung dich loc c¢6 pH 7. Sau d6 cho két tia vao cdc thiy tinh va hoa tan bang nuéc cat 2
lan, khudy dén khi dung dich tao thanh dang sén sét. Thém 2 g axit ascorbic vao hn hop
trén, khuay 30 phat & nhiét do 50°C dé tao thanh phirc ¢ mau vang sang (Lada et al., 2016).
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Qua trinh tao gel: cho 100 mL dung dich 2-ethylhexanol-1 vao céc chira phic trén,
thém 2% dung dich Span-80, 2 mL dung dich Octadecylamine (Octadecylamine hoa tan
trong dau hoa véi ti 1¢ 1:1), khuay 30 phat ¢ nhiét d6 phong thu dugc két taa dang gel. Sau
do, két tua gel duoc rira 3 1an véi dung dich C2HsOH. Két tia duoc 1am khé ¢ nhiét do
phong trong 48 gio, sau d6 say & nhiét d6 200°C trong 4 gio voi toe do nhiét 1°C/min, tiép
theo nung 400°C trong 2 gid, va cudi ciing nung 650°C trong 2 gio véi tée do nhiét 2°C/min.
San pham cubi cung duoc riy qua sang c¢6 duong kinh 63 pm (Lada et al., 2016).

Két thic qua trinh nay sé& tuyén hat mot lan nita dé chon dang san pham can dung. San
pham nay chira mét luong Y-89 trong hop phan va dem chiéu xa neutron trén Lo phan ang
Hat nhan Pa Lat s& thu duoc cac san pham Y-90 Microspheres. Diéu kién chiéu xa: théng
lwong neutron nhiét: 2,3.10% n/cm?/s; khdi lwong mau chiéu: 1g; thoi gian chiéu xa: 180 gio;
thoi gian dé ngudi: 24 gio (Lada et al., 2016).

2.4. Dic trung va kiém tra chit lwong sin phim

Hinh thai hoc va kich thudc hat vi cau Y-90 dang hat thuy tinh va gel duoc kiém tra
bang kinh hién vi dién tir quét phan giai cao FE-SEM (S-4800, Hitachi, U=10kV) tai Truong
Pai hoc Khoa hoc Ty nhién Thanh phé H5 Chi Minh (Janssen, 2015). Phan tich kiém tra
danh gia d6 tinh khiét héa hoc duoc thuc hién bang phuwong phap phd tan sic ning luong tia
X (EDX) (Abd Mutalib et al., 2017). Kiém tra danh gia do tinh khiét hat nhan phong xa st
dung phé ké gamma (Gamma Ray Spectrometer), Canberra-GC-3019-7500SL (M)
(Goldsten et al., 2007). Kiém tra danh gia d6 tinh khiét héa phong xa sir dung sic ki 16p
mong ITLC kich thudc 1x10 cm trong dung moi NaCl 0,9 % trén hé may tu chup Cyclone
(Santiago, & Strobel, 2013). P vo khuan dugc kiém tra theo Dugc dién Anh 2016: Mau
thudc dugc ciy bang phuong phap cdy thudc truc tiép vao mai truong Fluid thioglycollate
medium (FTM) va Soya-bean casein digest medium (SCD). Luong mau ciy vao mdi trudng
theo ti 16 4 mL dung dich mau trong 40 mL moéi truong. U trong méi trudng FTM & 30-35°C
va SCD & nhiét do 20 + 25°C, quan sat 14 ngay lién tuc (British Pharmacopoeia commission,
2016). Noi doc t6 vi khuan dugc thuc hién trén may Endosafe-PTS 100 (Portable Test
System, PTS) theo Dugc dién Anh 2016: Pha lodng miu 40 lan dung nuéc cat pha tiém lay
tir chai goc 185 MBg/ml. Ly 100ul chai goc pha thanh 4 ml, sau d6 do ndi doc t6 vi khuan
(British Pharmacopoeia commission, 2016). Kiém tra danh gia doc t6 kim loai nang dugc
thuc hién bang phuong phap ICP-MS (Nageswaran et al., 2017). Panh gia do 6n dinh cua
thudc theo cé4c chi tiéu nhur cam quan, pH, do tinh khiét héa phong xa, d6 tinh khiét hat nhan,
nodi doc td vi khuan tai cac thoi diém sau tong hop 2 gio, 4 gio, 6 gio, va 8 gio (British
Pharmacopoeia commission, 2016).

3. K&ét qua va thao ludn
3.1. Anh hwéng ciia ham lwgng cdc chit tham gia phdn irng dé diéu ché cdc hat vi cdu

Y-90 dang hat thuy tinh
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Két qua khao sét cho thay hoat do riéng cua hat vi cau Y-90 dang hat thay tinh phu
thudc vao ham luong Y203 ban dau, trong d6 cic mau GL2 — GL4 c6 hoat d6 phong xa
khé thap, mau GL1 c¢6 ham lugng Y203 cao nhat (70% khdi lwong) nén ¢ hoat do cao 630
mCi/g, hoat &6 phdng xa nay du cho céc nghién ctru tién 1am sang tiép theo.

Bdang 2. Hoat dé phong xa cua hat vi cdu Y-90 dang hat thay tinh

ML % khéi lugng % khéi lugng % khéi lwgng Hoat dd phong xa
Si02 Al203 Y203 riéng (mCi/g)

GL1 20 10 70 630

GL2 70 10 20 185

GL3 70 20 10 92

GL4 20 45 35 314

3.2. Nghién ciru diéu ché cdc hat vi cau Y-90 dang Gel

Két qua thu dugc hoat do riéng Y-90 12 950 mCi/g. So sanh véi mau hat vi cau Y-90
dang thay tinh ta thiy, trong cing diéu kién chiéu mau, miu hat vi cau Y-90 dang gel c6
hoat d6 riéng cao gap 1,3 lan so véi mau thay tinh vi cau. Biéu nay c6 thé giai thich 1a do
mau hat vi cau dang gel c6 thanh phan trong 1 g c6 100% %Y 203, con miu hat vi cau dang
thay tinh trong 1 g chira 70% &Y ,0s.
3.3. Dic trung va kiém tra chit lwgng sin phim

Hinh théi hoc va kich thudc caa hat vi ciu Y-90 dang thay tinh va dang gel chup bang
phuong phéap FE-SEM cho thdy, hat vi cdu Y-90 dang thay tinh c6 dang hinh cau véi kich
thude trung binh tir 5 — 30 um (Hinh 1a) va hat vi cau Y-90 dang gel c6 dang hinh cau voéi
kich thudc trung binh tir 3 — 4 um (Hinh 1b).

b (@)

. b o

" I e L B B e
vV 7.9mm x1.00k SE(M) 50.0u

Oum [l s-4 k) (M)

Hinh 1. FE-SEM hat vi cau Y-90 dang thaiy tinh (a) va hat vi cau Y-90 dang gel (b)
Trén phé tan sic ning luong tia X (EDX) dbi vai hat vi cau Y-90 dang hat thay tinh

cho thay mau GL1 c6 chira 4 nguyén té chinh 1a O, Al, Si va Y vdi cac thanh phan khéi
lwong va nguyén tir tuong tmg (Hinh 2a). D4i véi hat vi cau Y-90 dang hat gel cho thiy mau
c6 chira nguyén td Y (68,81 %.w), O (29,91 %.w) va Rb (1,28 %.w). Nhu vay, hat vi ciu Y-
90 dang gel tong hop c6 chira nguyén té Y, O va tap chat Rb, do Rb 1a nguyén t6 c6 mat
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trong thanh phan ciia Y203 ban dau tham gia phan ¢ng (chiém ham lugng nho 1,28 %.w)
(Hinh 2b).

Element | Weight¥%  Alomics Element | Weight%  Atomic%

oK 29.91 70.32
RbL 128 0.56
YL 68.81 29.11
Tulals 100.00

0K 3647 6643
NK 6.26 6.76

SiK 11.33 1175
YL 45.94 15.06
Totals 100.00

Hinh 2. EDX cua hat vi cau Y-90 dang thay tinh (a) va hat vi cdu Y-90 dang gel (b)

DPo tinh khiét hat nhan duoc kiém tra trén pho ké tia gamma (Gamma Ray
Spectrometer), cho thay trén 2 dang hat vi cau Y-90, d6 tinh khiét hat nhan dat trén 99,5%,
phd khdng chira cac hat nhan phat gamma nao khéc, chi c6 dong vi 1-131 trong mau (diéu
nay c6 thé giai thich 1a do sau qua trinh san xuat 1-131 mét ngay, chdng téi tién hanh pha
mau thi nghiém va chiu anh huong cua 1-131 chwa phan ra hét) (Hinh 3).

1K ¥ O

Hinh 3. P4 tinh khiét hat nhan
cua hat vi cau Y-90 dang thay tinh (a) va hat vi cau Y-90 dang gel (b)

Do tinh khiét hda phong xa duoc kiém tra bang sac ki 16p mong ITLC kich thuéc 1x10
cm trong dung mdi NaCl 0,9 % trén hé may tu chup Cyclone cho thay do khdng tinh khiét
héa phong xa cua hat vi cau Y-90 nhé hon 2,1 % (twong tng véi Y-90 tu do (Rf = 0.9)) va
hat vi cau Y-90 (R¢ =0.1) c6 dd tinh khiét 12 16n hon 97 % (Hinh 4).
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Hinh 4. Bé tinh khiét hda phong xa
cua hat vi cau Y-90 dang thuy tinh (a) va hat vi cau Y-90 dang gel (b)

Do vo khuan trén hat vi cau Y-90 dang hat thay tinh va gel cho thay cac chai d6i chirng
duong tinh quan sat bang mat cho thiy dung dich trong chai bi duc, thay rd nhat vao ngay
ther ba tro di, va dén cac ngay cudi, vi khuan ki khi va vi khuan hiéu khi phat trién manh
trong cac mdi truong FTM va CSD. Cac chai di chitng am tinh khdng bi nhidm trong suét
qué trinh theo ddi. Cac chai mau thudc quan sét thiy ciing khong bi nhidm trong qué trinh
theo ddi. Nhu vay, ca hai dang hat vi ciu déu dat yéu cau thi vo khuan kiém nghiém thudc.

Kiém tra noi doc té vi khuan cho thay ham luong noi doc tb vi khuan (Endotoxin) chira
trong chai hatvi cau Y-90 dang hat thay tinh va gel tuong tng 144,57 EU/mL va 5,18EU/mL,
day 1a lidu don cho mét lan tiém. Gia st trong luong trung binh caa nguoi 1a 50 kg, khi d6
endotoxin trong liéu tiém 14 tir 0,091 EU/ml/kg va 0,104 EU/ml/kg, twong (ng. Liéu tiém
nay thap hon so véi quy dinh cia Dugc dién Anh 2016 (lwong endotoxin nhé hon 5
EU/mI/Kg). Cho nén, thudc dat tiéu chuan thir noi doc té vi khuan.

Két qua kiém tra doc té kim loai ning bang phuong phap ICP-MS cho thay, ham lugng
cac nguyén té (Cd, Hg, Pb, As) nam trong giéi han cho phép cua Duoc dién Anh 2016 (Bang
3).

Bdang 3. Ham lwong kim logi ngng trong hatvi cau Y-90

Mau Cd (mg/kg) Hg (mg/kg) Pb (mg/kg) As (mg/kg)
Hatvi cau Y-90 dang thuy tinh - 9019+ 0,003 0,014+0,025 045+0,065 145+0,10
Hat vi cdu Y-90 dang gel 0,018 +0,002 0,011+0,014 043+0,062 147+0,11
Duoc dién Anh 2016 0,2 0,3 0,5 1,5

Két qua kiém tra danh gia do on dinh cua thudc theo thoi gian tai cac thoi diém sau tong
hop 2 gio, 4 gio, 6 gio, va 8 gid cho thiy cac chi tiéu sau khi kiém nghiém lai nhu: pH, d6 tinh
khiét hda phong xa, do tinh khiét hat nhan va noi doc t6 vi khuan déu dap wng theo yéu cau cua
Duoc dién Anh 2016. Cho nén thubc 6n dinh trong thoi gian 8 gio (Bang 4).

Bdng 4. P 6n dinh cia hat vi cau Y-90 dang hat thuiy tinh va hat gel
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Chi tiéu Chét lwong 2 gio 4 gio 6 gio 8 giv
Dung dich Khon khong khong khong
L trong sudt, . g mau, hat mau, hat mau, hat
Mau sac R . mau, hat . . .
khong mau, hat . mau mau mau
. . mau trang . . .
mau trang trang trang trang
pH 7.4 7.4 7.4 7.4 7.4
Do tinh khiét hoa phong xa > 95,0% 95,8% 95,7% 95,5% 95,6%
D6 tinh khiét hat nhan >99,9% 99,99% 99,99%  99,99%  99,99%
Noi doc td vi khuan 5 EU/ml/kg Dat Dat Dat Dat

So sanh véi Dugc dién Anh 2016, san pham hat vi cau Y-90 dang hat thaty tinh va dang
gel cua chung t6i dugc tong hop tir LO phan ang Hat nhan Da Lat dat theo tiéu chuan Duoc
dién Anh 2016 (Bang 5).

Bdng 5. So sanh hat vi cdu Y-90 véi Duwgc dién Anh 2016
(British Pharmacopoeia commission, 2016)

Duoc dién Anh  Hatviciu Y-90  Hatvi cau Y-90

STT Chi tieu 2016 dang thay tinh dang gel
1 pH 7,4 7,4 7,4
2 Do tinh khiét hat nhan >99,9% 99,99% 99,99%
3 Do tinh khiét héa phong xa > 96% > 96% > 96%
4 Noi doc td vi khuan <5 EU/mL/kg 0,091 EU/ml/kg 0,104 EU/mI/Kg
5 V6 khuan V6 khuan V6 khuan V6 khuan

4. Kétluan

Hat vi cau phong xa Y-90 dang hat thay tinh va dang gel da duoc tong hop thanh cong
trén Lo phan (ng Hat nhan Pa Lat c6 cong suat 500 kW (Viét Nam) vai kich thugc hat tir
20-30 pm dap ¢ng céc chi tiéu chat lwong caa thudc phéng xa theo Dugc dién Anh 2016.
Hat vi cau phong xa Y-90 dang hat thuy tinh va dang gel c6 hoat d6 riéng cao tir 630-950
mCi/g, c6 du kha nang ung dung trén tién 1am sang va 1am sang. Pay 1a san pham thudc
phdng xa day hta hen trong diéu tri ung thu gan nguyén phat va thtr phat bang phwong phap
tic mach phong xa tai Viét Nam.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

In this article, Y-90 glass microspheres and Y-90 gel microspheres are synthesized in Da Lat
Nuclear Reactor for treating liver cancers. The morphology and size of Y-90 microspheres were
checked by field emission scanning electron microscopy (FE-SEM), chemical purity was checked by
energy-dispersive X-ray spectroscopy (EDX), radionuclide purity was analysed by gamma ray
spectrometer Canberra-GC-3019-7500SL, radiochemical purity was checked by the instant thin
layer chromatography, toxic heavy metals (ICP-MS), and sterility, bacterial endotoxins, and product
stability over time were analysed by British Pharmacopoeia 2016. The results showed that the Y-90
glass microspheres and Y-90 gel microspheres have the particle sizes of 20-30 pm and a high specific
activity to meet the quality standards of radiopharmaceuticals according to British Pharmacopoeia
2016. This is a promising radiopharmaceutical for the treatment of primary and secondary liver
cancers using radioembolization in Vietnam.

Keywords: liver cancer; radiopharmaceutical; Y-90 gel microspheres; Y-90 glass microsphere
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