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Nghién ciru pha ché va kiém tra chat lwong thuoc phéng
xa ®Ga-Dotatate tai Bénh vién Cho Riy

Study on preparation and quality control of %*Ga-Dotatate at Cho Ray
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Tom tat

Muc tiéu: Trong nghién ctu nay, ching téi gigi thiéu qui trinh pha ché va kiém tra chat lugng thudc
phong xa *®Ga-Dotatate tai Khoa Y hoc hat nhan, Bénh vién Chg Ray. Béi tugng va phuong phdp: Qui trinh
pha ché thuéc phong xa ®Ga-Dotatate dugc tién hanh trén hé téng hop thubc iQS” Ga-68 Fluidic Labeling
Module (ITG, Durc) s dung may phat sinh déng vi phdng xa ®Ge/%®Ga. San phdm thu dugc trong 5 16
thudc pha ché %Ga-Dotatate da dugc kiém tra chat lugng moét cach hé théng vaéi cac tiéu chuan nhu dé
tinh khiét héa phong xa, thai gian phan ra phdéng xa, do ro ri phdng xa, néi doc té vi khuan, v.v... Nhiing
két qua thu dugc so sanh truc tiép véi yéu cau cia Dugc dién chau Au. Két qud: Tat ca san pham trong 5
16 thubc *®Ga-Dotatate déu dat dugc yéu cau cla dugc dién va cac théng sé ky thuat ctia nha san xuat.
Cu thé, thudc phéng xa %Ga-Dotatate thu dugc 1a mét dung dich trong sudt, khéng mau, vai dé tinh
khiét phong xa trung binh 1a 96,436% =+ 0,065%, cao hon dang ké& so v6i 91% theo yéu cau cla dugc
dién. Két ludn: Thudc phéng xa %®Ga-Dotatate da dugc pha ché thanh cong tai Bénh vién Chg Ray trén hé
téng hgp thudc iQS” Ga-68 Fluidic Labeling Module va méy phat dong vi phong xa ®Ge/*®Ga. San pham da
dugc ki€ém tra ddm béo dat chat lugng dé ing dung trong ghi hinh PET/CT trong u than kinh noi tiét.

Turkhéa: Thube phéng xa 68Ga-Dotatate, pha ché, kiém tra chat lugng.

Summary

Objective: We introduce the production and quality control of °®Ga-Dotatate at Cho Ray Hospital.
Subject and method: The production of ®®Ga-Dotatate radiopharmaceutical was conducted in the iQS®
Ga-68 Fluidic Labeling Module (ITG, Germany) using the ®Ge/%Ga generator. The products in 5 batches
are systematically measured with a series of analysis methods such as radiochemical purity, radionuclide
identity, ®®Ge breakthrough test, bacterial endotoxin, etc. These obtained results are also compared to
the requirement of EU pharmacopeia. Result: All products obtained in 5 batches also needs to the
requirement of pharmacopeia and technical specifications from the manufacturer. As a result, the *®Ga-
Dotatate is a clear, colorless solution with an average radiochemical purity of 96.436% + 0.065%, which
was superior to 91% in the pharmacopeia standard. Conclusion: The ®Ga-Dotatate radiopharmaceutical
was successfully produced using the iQS™ Ga-68 Fluidic Labeling Module and the ®Ge/**Ga generator at
Cho Ray hospital. In future work, the ®®Ga-Dotatate radiopharmaceutical will be used in PET/CT imaging
for diagnosing, monitoring, and therapy planning of NETSs for patients at Cho Ray Hospital.
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1.Pat van dé

Chup cét 16p phat xa Positron (PET) la ky thuat
hinh anh dugc ap dung ngay cang rong rai dé chan
doan, theo doi diéu tri va lap ké hoach diéu tri cac
bénh ly khac nhau, bao gém ung thu. Tuy nhién, hau
hét cac déng vi phong xa phat positron nhu "®F, ''C,
"N va "0 déu dugc san xuat bang hé théng may gia
téc vong Cyclotron, cé gia thanh mua sdm va bao
dudng cao. D€ gidi quyét van dé nay, nhiéu nd luc
da dugc thuc hién trong viéc san xuat may phat sinh
déng vi phong xa (generator) kich thuéc nho dé
chiét dong vi phong xa con nhu *™Tc, ®Ru, '*Re,
®Ga,... Trong d6, dong vi phong xa ®Ga phat hat
positron dang dugc quan tam do tinh tién Igi va
hiéu qua vé chi phi, thic ddy cac ing dung réng rai
cda ky thuat ghi hinh PET [1, 2]. ®Ga dugc san xuat
tU may phat sinh déng vi ®*Ge/**Ga véi thai gian ban
ra dai ciia dong vi phdng xa me *®*Ge la 271 ngay. Do
dé, may phat ®*Ge/**Ga c6 thé dugc st dung trong
vai thang, tham chi 1én dén mot nam. Mot trong
nhiing yéu t6 quan trong nhat cGa sy phat trién
thudc phong xa ®Ga la tinh linh hoat hoa hoc cla
8Ga vai thai gian ban ra 68 phut.

Gan day, su phat trién cla cac peptit thu thé
nhu Dotatoc, Dotanoc va Dotatate, da dugc coi la
c6t méc quan trong cho viéc danh dau dong vi
phong xa ®Ga [1, 3, 4] d€ tao ra nhiing thu6c phong
xa dung trong ghi hinh PET/CT chdn doan va theo
doéi cac khéi u than kinh noi tiét (NET). Trong dé,
®Ga-Dotatate dugc xem la thuéc phéng xa tiém
nang cho hinh anh PET/CT chat lugng cao. Mac du
®Ga-Dotatate da dugc san xuat va ung dung réng
rai trong ky thuat hinh anh PET/CT trén thé gidi [5, 6]
nhung van chua dugc sir dung & nudc ta.

Trong nam 2020, Khoa Y hoc hat nhan, Bénh
vién Chg Ray da dugc trang bi hé théng téng hgp
thudc iQS™ Ga-68 Fluidic Labeling Module va thuc
hién thanh cong pha ché thuéc ®®*Ga-Dotatate trén
hé théng Module nay. Trong nghién clu nay,
chang t6i bao cédo két qua 5 16 thuéc phdéng xa
®Ga-Dotatate da dugc pha ché va kiém tra chat
lugng tai bénh vién.

2. Déi tugng va phuong phap
2.1. Pha chéthuéc phong xa **Ga-Dotatate

Nguyén vat liéu pha ché thuéc phéng xa*Ga-
Dotatate bao gom: Peptide Dotatate dugc mua tu
hang ABX, BPuc. Axit clohydric, natri axetat, natri
clorua, ethanol, gidy pH va Cartridge C18 dugc mua
tu hang ABX, Buc. Phin loc v6 trung 0,22um cula
Merk, Buc.

Thiét bi pha ché thuéc phong xa: Hé téng hop
thu6c phdng xa iQS® Ga-68 Fluidic Labeling Module
va may phat dong vi ®*Ge/*Ga dugc mua tir hang
Isotope Technologies Graching (ITG), Buc.

Thiét bi kiém tra chat lugng thuéc phéng xa:
May sac ki I6p mong phong xa (Radio-TLC), may thur
ndi doc t6 vi khuin (Endosafe PTS Portable Test
system), mdy phan tich ph6 gamma da kénh (Multi
channel analyzer Gamma Spectrometer), mdy do
hoat d6 phéng xa (Dose Calibrator), mdy do an toan
buc xa (Radiation Survey Meter).

So d6 mé ta qui trinh pha ché thu6c phong xa
®*Ga-Dotatate trén hé théng iQS® Ga-68 Fluidic
Labeling Module dugc mo ta & Hinh 1.

DAau tién, 13p dat bo cassette gom day dan, binh
phan Ung, van, cdt, phin loc,... B6 gia nhiét cho binh
phan Ung dugc cai dat & nhiét do 105°C trong vong
10 phut. Cartridge C18 dugc hoat héa bang cach
cho 2mL dung dich ethanol 70% va sau d6 cho tiép
5mL nudc mudi.

40ug peptit Dotatate dugc hoa tan trong TmL
natri axetat 0,25M trong binh phan ting da dugc dun
nong & nhiét do 105°C. May phat phong xa ¥Ge/*Ga
két ndi véi module dugc rira gidi bang 4mL HCI 0,05
M, sau d6 dung dich gallium chloride (®*GaCl,) dugc
dua dén binh phan ting va dun néng & 105°C trong
5 phut.

Két thuc qua trinh danh dau, chuyén toan bd
dung dich trong binh phan t&ng qua cartridge C18
da dugc hoat héa, dau ra cua cartridge C18 duoc
néi vGi lo chia nudc thai, lo nay dugc dat trong
binh chi. Tiép tuc rita binh phan @ng bang 5mL
nuéc mudi NaCl 0,9%, hén hop dung dich di qua
cartridge C18 vao lo nudc thai. Sau d6, san pham
tu cartridge C18 dugc rira giadi bang 1mL ethanol
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60% vao lo chia sadn pham sau khi di qua phin loc
vO trung 0,22um. Tiép tuc, rla giai cartridge C18

bang 5mL nudc mudi NaCl 0,9%, dung dich dugc
dan vao lo chia san pham.

Peptide 0.9% ?
DOTATATE NAaC‘; 70% Ethanol 0.05 M HCI
]
W -
k — Mang lgc
_l =T
: -
T CI8 May phit
nxca

, < L& thong hoi
Binh ?
phén dng
Mang loc L y
Loc
3 thé i Vo .
Lo fipmtiel ¢ trung r}-| = Lo thong hoi
Mang loc

Lo chira thai Lo chira san phim
Hinh 1. So d6 minh hoa pha ché thu6c ®®Ga-Dotatate trén hé théng iQS” Ga-68 Fluidic Labeling Module [7]
Hé théng module bao gém mot may bam peptit dé ddy peptit va chat ria gidi ciia may phat phong xa dén lo
phan Ung dugc dat bén trong mot khoi gia nhiét. Dau ra tur 1o phan tng dugc lién két vai cartridge C-18, va hai
van 3 chiéu dugc thém vao phia trudc va sau cartridge dé dam bao: (i) hén hgp phan Ung truc tiép di qua
cartridge va dung dich cé thé dugc thu gom vao lo chat thai; (i) sdn pham ti cartridge C-18 c6 thé dugc rda
giai bang dung mai thich hagp; (iii) sdn pham cudi di qua bé loc vé trung 0,22um. T4t ca chat thai va san pham
dugc thu gom vao cac lo sdn pham dugc gilr bén trong hdp chi day 2,5cm. Hé théng chat 16ng dugc dat bén
trong hop c6 che chin dé dam béo liéu buc xa bén ngoai thdp hon gidi han cho phép trong sudt qué trinh

téng hop.

Tiép theo, dung xi lanh rat 1TmL san pham cudi
dé kiém tra chat luogng. Sau khi kiém tra chat lugng
dat tiéu chuan theo dugc dién Chau Au, thi thudc
®Ga-Dotatate c6 thé dugc sir dung tiém cho bénh
nhan. Hinh 2 minh hoa so d6 qua trinh pha ché
thudc phong xa ®*Ga-Dotatate.

2.2. Kiém tra chdt luong thuéc phong xa *Ga-
Dotatate

2.2.1.Ddnh gid cdm quan

Kiém tra bang mét thudng dugc tién hanh dé
dam bdo rang sadn pham cudi cung la trong subt,
khong mau va khéng chura hat la.
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2.2.2. Xdc dinh pH

Que thdr pH dugc st dung dé xac dinh gia tri pH
clia sdn pham %Ga-Dotatate pha ché dugc. Ldy mot
vai giot sdn phdm nhd vao que thu pH, dugc dat
trén nén trang, sau dé ghi lai su thay d6i mau sac
clia que va so sanh vSi mau chudn pH dé xac dinh
gia tri pH clia san pham. Gia tri pH cta thuéc phéng
xa ®*Ga-Dotatate phai nam trong khoang pH 4-8.

2.2.3. Xdc dinh dé tinh khiét héa phong xa

Do tinh khiét hoa phong xa cla *®Ga-Dotatate
dugc xac dinh bang sac ky I16p mong (TLC-SG) véi

pha déng la hén hgp amoni axetat va metanol. ®*Ga-
Dotatate dugc phat hién & hé s6 luu gilr (R la 0,8-
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1,0 va dd tinh khiét phong xa ca sadn phdm cudi
phai > 91%.

2.2.4. Xdc dinh hat nhdn phéng xa

Hat nhan phong xa ®*Ga dugc xac dinh dua trén
chu ky ban ra ®®*Ga. Thai gian ban ra thu dugc khi st
dung bé hiéu chuan liéu dé do hoat d6 phéng xa.
Mbi phép do hoat d6 phong xa dugc lap lai it nhat 5-
10 phat sau 1an kiém tra trudc. Thai gian ban ré cla

®Ga nam trong khoang 62-74 phat, dugc tinh bang
céng thuc (1) nhu sau:

t,> = (In2)t/In(A,/A)
t,,, 1a thai gian ban ra; t [a khodng thoi gian gilra
hai lan kiém tra;

A, va A lan luct la hoat d6 phong xa luc dau va
hoat d6 phdong xa luc két thac.

EO ug peptide DOTATATI% [ 1 ml sodium acetate 0,25 M]

May phat ®Ge/®*Ga | — — Rua giaivéi
4ml HCI 0,05 M

\

[Gallium chloride (@Gadﬂ
|

f

Binh phan tng
(105 °C, 5 phat)

{«—— — — Rua binh phan ieng véi
5 ml NaCl 0,9%

Ruca cartridge

véi 5 ml NaCl 0,9% — — ——=  C-18 Cartridge < — — Rua giai voi I ml ethanol 60%

\

Lo chira thai

{

| Loc vo trung (0.22 ,um)‘

'

#Ga-DOTATATE 1 mL QC mau

Hinh 2. So d6 minh hoa qua trinh pha ché thuéc phéng xa 8Ga-Dotatate tai Bénh vién Chg Ray

2.2.5. Xdc dinh dé ro ri hat nhdn phdng xa

Do ro ri hat nhan phong xa ctia **Ge trong dung
dich ®GaCl; dugc do bang hé théng may phan tich
da kénh, dau do tinh thé nhdp nhay Nal. 25uL dung
dich ®*GaCl, pha loang dugc dua vao buéng Nal (T,)
va do trong 30 giay (T,) dé lay s6 dém téng. Sau do,
mau do dugc bao quan trong ti c6 che chan an toan
buc xa dé thuc hién phép do tiép theo sau 48 gis
(khodng 8 chu ky ban ra vat ly cta **Ga la 68 phut)
dé bao dam rang tai thoi diém do 1an tha hai thi
déng vi phéng xa *Ga da phan ra hét va s6 dém thu
dugc tai thoi diém 48 gid la ctia dong vi me %Ge c6
thoi gian ban ra vat ly la 271 ngay. Mau san pham
dat yéu ciu khi s6 dém cua *Ge trong san pham
phai < 0,001%.

2.2.6. Xdc dinh néi déc té vi khudn

Noi doc t6 vi khuan dugc xéac dinh trén thiét bi
Endosafe®-PTS, sir dung phuong phap tha nghiém LAL-

sinh sdc t6 dong hoc. Noi déc t8 vi khuan trong thuéc
phong xa ®*Ga-Dotatate phai nhé hon < 12,5EU/mL.

2.2.7.Xdc dinh d6 tinh khiét ctia hat nhdn phéng xa

Do tinh khiét hat nhan phéng xa cla san pham
%8Ga-Dotatate duoc xac dinh bang may phan tich phd
Gamma da kénh st dung dau do nhap nhay Nal, dai do
phé gamma tir 0,080-2,0MeV. Trong phuang phap nay,
mot lugng nhd san pham da pha loang dugc dua vao
budng do trong 30 gidy. Mau san pham do dat yéu cau
phai dap Uing hai tiéu chuan la:

Pinh nang lugng cua tia gamma phai hién dién
& muc 0,511MeV va 1,077MeV.

Téng s6 dém tai hai dinh nang luong nay phai
I6n hon 99,9 % trén s6 dém téng.

3. Két qua va ban luan
Chung t6i da pha ché dugc 5 16 thuéc phéng xa
®Ga-Dotatate tai Bé&nh vién Chg Ray. Nhin chung,
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san pham thu dugc trong ca 5 16 san xuat déu dat
dugc cac yéu cau cha dugc dién va cac thong s6 ky
thuat tir nha san xuat. Cu thé, danh gia cdm quan
ban dau cho thdy sdn pham thu dugc la dung dich
trong su6t, khéng mau va khéng chia cac hat la véi
gia tri pH la 6,0. Hoat d6 phong xa clia ®*Ga thu duoc
trong 5 16 san xuat tu viéc rléra gidi may phat
®Ge/*®Ga (1110MBq, 30mCi cua **Ge) lan luot la
25,97, 25,32, 24,85, 24,06, va 23,86mCi. Sy suy giam
hoat d6 phong xa clia ®*Ga la do phan ra phong xa
theo thai gian. Hinh 3 cho thay hiéu suat rlra giai dat
trén 80%, tuong thich véGi théng so ky thuat ciia may
phat ®*Ge/**Ga san xuat bdi ITG [6]. Hiéu suat rlra giai
tuong tu cling da dugc bdo cdo cho mady phat
*Ge/**Ga dua trén TiO, (Eckert-Ziegler) va may phat
%Ge/*®Ga dua trén SnO, (iThemba) [8].

Hoat dé phéng xa clia sdn pham %Ga-Dotatate
thu dugc sau 5 16 pha ché lan luot la 18,18, 17,97,
17,53, 16,94, 16,72mCi tuong duang vdi hiéu suat
pha ché xap xi 70% sau khoang thai gian pha ché 30
phut (Hinh 4).
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Hinh 4. Hoat d6 phéng xa clia 5 16 sdn pham
®Ga-Dotatate

Bang 1 mo ta két qua chat lugng 5 16 thubc phéng
xa ®Ga-Dotatate ma chung t6i pha ché dugc. Trong do,
dé tinh khiét hoa phdng xa la mét trong nhing yéu t6
quan trong nhat dé danh gia hiéu qua ctia qui trinh pha
ché thudc phéng xa. Két qua cho thay hé sé luu gitr (Ry)
trung binh ctia san pham la 0,8412 + 0,0016, gia tri nay
dat tiéu chudn vai yéu cau R, nam trong khoang 0,8-1,0
clia thudc phong xa ®Ga- Dotatate. Theo két qua dugc
trinh bay & Bang 1, do tinh khiét hda phdéng xa cla
%Ga-Dotatate clia 5 16 san xuat la 96,55, 96,23, 96,59,
96,44, 96,37%, nhiing gia tri nay la cao hon so véi yéu
cau clia dugc dién chau Au (> 91%) [9], cho thay do tinh
khiét hoa phong xa cao cla ®Ga-Dotatate thu dugc.
Thoi gian ban ra trung binh cta san pham dat dugc
trong 5 16 san xuat dugc tinh toan la 67,784 phut +
0,198. Bén canh dé, do ro ri phong xa ®Ge trong dung
dich ®GaCl, cing dugc xac dinh théng qua hé théng
phan tich da kénh, c6 gia tri lan luot Ia 0,00078, 0,00083,
0,00079, 0,00081, va 0,00078%. Cac két qua nay déu
thap han dang ké so vdi yéu cau cda dugc dién la nhod
hon 0,001% [10]. Gia tri ndi doc t6 vi khudn trung binh
dugc tinh toan 1a 6,46 EU/mL + 0,105, thap hon dang ké
so VGi yéu cau ctia dugc dién (12,5EU/mL).

Bang 1. Két qua chat lugng 5 16 thudéc phéng xa **Ga-Dotatate

TT Chi tiéu Tiéu chi Lo1 Lo 2 L63 Lo 4 L6 5 Chung
Trong suét,
1 C,am q,uan d:x n9 khcAmg ma,u, Pat Pat Pat Pat Pat Pat
dich san pham khong chia j i i i i i
hat la
2 pH 4,0-8,0 6,0 6,0 6,0 6,0 6,0 6,0
. o+
3 | Botinhkhiet >91% 96,55% | 9623% | 9659% | 9644% | 9637% | 043N E
hoéa phéng xa 0,06%
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T Chi tiéu Tiéu chi Lo 1 Lo 2 Lo3 Lo 4 Lo5 Chung
Xac dinh hat 62-74 67,23 68,32 67,45 68,05 67,87 67,78+ 0,19
nhan phéng xa phut phut phut phut phut phut phut
D6 ro ri phdng <0.001% 0,00078 | 0,00083 | 0,00079 | 0,00081 | 0,00078 | 0,00079 %
xa %Ge e % % % % % +9,7 x 10°
No6i doc té vi <12,5 6,41 6,09 6,65 6,68 6,47 6,46 £ 0,105
khuan EU/mL EU/mL EU/mL | EU/mL EU/mL EU/mL EU/mL
Do tinh khiét
i >99,9% (511
hat nhan phéng ke\O/)( Pat Pat Dat Pat Dat Pat
Xa
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