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Picéu ché dugc chiat phong xa "*F-fluoromethylcholine sir
dung modun tong hop cheé tao trong nwéoc

Preparation of '"*F-fluoromethylcholine radiopharmaceutical by using
homemade modular synthesizer
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Tom tat

Dugc chat phéng xa ®F-fluoromethylcholine (**F-FCH) st dung trong ghi hinh bic
xa positron dé chan doan ung thu tuyén tién liét va ung thu bi€u mo té bao gan. Tuy
nhién hién tai dugc chat phéng xa nay chua san cé tai Viét Nam. Muc tiéu: Diéu ché
dugc dugc chat phéng xa *®F-FCH sir dung modun téng hgp tu thiét ké va ché tao. D4i
tuong va phuong phap: Dugc chat phéong xa *¥F-FCH dugc tao thanh thong qua phan
ing thé cua ®F-fluorobromomethane (FBM) véi tién chat dimethylethanolamine
(DMEA). Qua trinh héa phéng xa nay dugc thuc hién hoan toan tu déng trén modun
tong hop ché tao trong nudc. Két qua: Nhém nghién clu da diéu ché dugc dugc chat
phéng xa ¥F-FCH dat d6 tinh khiét héa phéng xa > 99,9% va cé lugng tén du ethanol
la < 5000ug/ml, acetonitrile la < 400ug/ml, DMEA la < 100ug/ml. Thai gian thuc hién
tong hgp 1 mé ®F-FCH la 38 + 1 phut; hiéu suat tong hgp °F-FCH la 40,4 = 0,4%. Két
luén: Dugc chat phéng xa ®F-FCH da dugc téng hgp thanh cong trén modun ché tao
trong nudc. San phdm #F-FCH c6 dé pH, thoi gian ban phén ra, do tinh khiét héa
phdng xa, va cd luong ton du ethanol, ACN, DMEA dap (ng chi tiéu chat lugng theo
Dugc dién chau Au 2017.

Tir khéa: Modun téng hgp tu dong, dugc chat phéng xa *¥F-FCH.

Summary

18F-fluoromethylcholine (*®F-FCH) pharmaceuticals are used in positron emission
tomography/computed tomography (PET/CT) imaging to diagnose prostate cancer and
hepatocellular carcinoma. Currently, this radiopharmaceutical is not available in
Vietnam. Objective: To prepare the BF-FCH radiopharmaceuticals using a homemade
automatic synthesizer. Subject and method: The ®F-FCH is formed through substitution
reaction of ®F-fluorobromomethane (FBM) with the precursor of dimethylethanolamine
(DMEA). This radiochemical process is carried out completely automatically on the

Ngady nhdn bai: 15/3/2021, ngay chdp nhin dang: 15/9/2021
Nguwoi phan hoi: Vii Thanh Quang, Email: vtquang.vie@gmail.com - Bénh vién Trung wong Qudn doi 108

171


mailto:vtquang.vie@gmail.com

JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY

Vol.16 - N°6/2021

DOI: ....

homemade automatic synthesizer. Result: ®F-FCH radiopharmaceutical was prepared
with radiochemical purity of more than 99.9% and having residual amounts of ethanol,
ACN and DMEA were less than 5000upgr/ml, 400pg/ml and 100pg/ml respectively.
Syntheses time of one batch of ®F-FCH was 38 + 1 min, syntheses yield was 40.4 +
0.4% with no decay correction. Conclusion: The F-FCH radiopharmaceutical has been
successfully prepared on the homemade automatic synthesizer. The product '8F-FCH
having pH, half-life, radiochemical purity and residual amounts of ethanol, ACN and
DMEA meets the requirements of European Pharmacopoeia 2017.
Keywords: Automatic synthesizer, '®F-FCH radiopharmaceutical.

1. bat van dé

Choline la chat kiém ammoni bac 4
thuéc nhém vitamin B. Moi té bao déu s
dung choline dé téng hgp phospholipid -
thanh phan thiét yéu trong tat ca cdc mang
té bao. Té bao khoi u véi téc dd phat trién
nhanh sé hap thu cao dé6i véi choline dé duy
tri doi hoi dang tang Ién cho viéc téng hagp
phospholipids [1]. D6 chinh la co sé khoa
hoc dé ghi hinh khoi u ctia dugc chat choline
gan nhan phoéng xa.

18F-fluorocholine (*¥F-FCH) la chat
danh dau ®F phéng xa cua choline tu nhién
va da dugc st dung & mot so nudc trén thé
gi6i dé ghi hinh blrc xa positron (Positron
Emission Tomography/Computed
Tomography- PET / CT) trong chdn doan
bénh ung thu tuyén tién liét [2, 3, 4], ung
thu bi€u mo té bao gan [5, 6].

Trén thé gigi, t& nam 2001, dugc
chat phéng xa ®F-FCH dugc san xuat bang
cac thiét bj thuong mai, diéu khién tu déng
véi thoi gian tong hop 1 mé tur 30 - 50
phut. Hiéu suat tong hgp trong khoang 5 -
40%. DO tinh khiét héa phéng xa cua *®F-
FCH dat > 95% [8, 9, 10].

Tai Viét Nam, chua cé nghién clu,
chan dodn bénh dua trén ghi hinh
18F-FCH/PET-CT vi chua c6 dugc chat phdng
xa 8F-FCH. Thoi gian ban ra cla *®F-FCH la
110 phut do dé khong thé nhap khau tu
nudc ngoai. Lua chon duy nhat dé cé dugc
chat nay la tu san xuét trong nudc. Co sé
san xuat dugc chat phdéng xa can phai cé
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may gia tdéc vong, may téng hgp tu dong,
cac thiét bi kiEm nghiém va thiét bj theo
doi, ghi do canh bdo buc xa.

Tinh dén 12/2020, Viét Nam co6 4
trung tam may gia téc dang sadn xuat dugc
chat phéng xa ®F-FDG (18-Fluoro deoxy
glucose) nhung khong cé trung tam nao
san xuat dugc ®F-FCH vi khong cé da trang
thiét bi phu hgp. Nghién clu nay nham
muc dich diéu ché lugng I6n dugc chat
phdéng xa ®F-FCH s dung modun tong hop
tu thiét ké ché tao trong nudc [7].

2. Nguyén liéu va phuong phap
2.1. Nguyén liéu va thiét bi chinh

Hdéa chéat va nguyén vat liéu dé téng
hop tu dong ®F-FCH gbm: BO hda chat-
K623TM (Choline Reagent Kit), bd nguyén
lieu - K628TM (Choline Cassette) va H,'%0
ham lugng 20 > 98% (Hang ABX).

Héa chat chuan dé kiém tra chat lugng
BF.FCH gbm: Dibromomethane (DBM),
dimethylethanolamine (DMEA), choline
chloride, fluoromethylcholine, acetonitrile
(ACN), ethanol, dimethyl sulforxide,
naphthalene-2-sulfonic acid va phosphoric
acid cé do tinh khiét dung cho sac ky 1éng
cao ap - HPLC (Hang ABX).

Céc may kiém tra chat lugng *¥F-FCH
goém: sac ky long cao ap HPLC 1200;
Agilent véi co6t sac ky Innertsil ODS-2
6x250mm, kich thuéc hat nhua trao doi
ion 5um, hang GL Science; Detector:
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Index Detector va Radiation
detector: Nal nhdp nhdy; Pha doéng:
0,001M naphthalene-2-sulfonic acid va
0,05M phosphoric acid trong nuéc HPLC
grade; téc d6 dong: 1ml/phut.

Hé thong sac ky khi Agilent GC 6850
gom: Dau do ion hda ngon Ita FID (Flame
lonization Detector; Cot J&W GC; nhiét db
budng dot 170°C, nhiét d6 cot 250°C, luu
lugng khi He qua c6t 3 ml/phut.

Va hé do Ti, - Gabi half life time
(Raytest).

Thiét bi chinh dung cho téng hop tu
dong 8F-FCH gbm: MAay gia téc Cyclotron
30 MeV (Hang IBA) va modun téng hagp tu
dong [7].

2.2. Phuong phap

2.2.1. Téng hop tu déng 8F-FCH trén
modun ché tao trong nuéc

Reflextive

Dua trén nguyén ly va cac nghién clu
da cong bé [8, 9, 10], nhdm nghién clu da
chia qua trinh téng hop tu déng ®F-FCH
thanh 8 budc diéu khién véi cac thong sb
c6ng nghé dugc hiéu chinh phu hop véi cau
hinh cda modun ché tao trong nudc nhu
sau:

Hap thu fluorine-18 vao QMA, thu hoi
nudc giau oxygen-18 chua phan Ung.

D&y dung dich Kryptofix K222+ Na,COs
qua cot QMA vao binh phdn (ng, day
fluorine-18 + K222 + Na.COs + Acetonitrile
+ H,'®0 dinh uét vao binh phan Gng.

Nang nhiét binh phan Ung dén nhiét do
120°C, théi khi He véi luu luogng 350
ml/phdt vao binh phan Ung dudi K222,
acetonitrile, phan du nudc giau O gilt 3
phat dé lam khan fluorine-18.

Lam ngudi binh phan rng xuéng 100°C,
dé dung dich CH,Br, - Dibromomethane
vao binh phan (ng; thuc hién phan (ng:
Fluorine-18 + CH.Br, = '8F-FCH,Br (*®FBM,
dang khi), gilr 5 phut.

Ha nhiét do binh phan Ging xuéng 402°C,
day khi He véi luu lugng 350ml/phit vao
binh phan ng dé théi khi *®F-FCH,Br qua 6
coOt: 4Silica noi ti€p nhau + 1 C18+1CM -
vao binh thai, trong 11 phut.

D&y 15ml ethanol qua c6t C18 + CM vao
binh thai.

D&y 15ml nudc cat qua cét C18 + CM vao
binh thai.

Pay 5ml nudéc mudi 0,9% qua cbt CM,
qua loc 0,22um vao binh san pham.

T6ng hop tu déng ®F-FCH dugc thuc
hién lan luot tir budc 1 dén budc 8 véi cac
théng s6 cong nghé néu trong Bang 1.

Bang 1. Cac théng sé cong nghé téng hop tu dong ®F-FCH duogc ap dung cho
nghién ctu nay

Luong 10% Thé tich Thé | Thé tich
Buéc NAhiét _Thc‘rl Luu luong DMAEi Ethanol, tich NacCl
do, 2C | gian, ph | He, ml/ph | DMSO tam H.O, 0,9%,
cot C18 ml ml ml
Bl 20 - 35 2,0 - - -
B2 20 - 35 2,0 - - -
B3 120 = 2 5+1 350 £ 10 - -
B4 100 £2 6+1 - - -
B5 40 = 2 15+1 350 = 10 05+0,1 -
B6 - 2,0 - 15,0
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B7 - 2,0 - - - 15,0
B8 - 2,0 - - - 5,0

Céc diéu kién khéc:
Tang luong ACN (B2) dén: 3 = 0,1ml.

0,6ml cua (20mg Kryptofix + 2,5mg Na,COs)/2ml ACN

Dung dich 10% DBM trong ACN: 350 £ 5ug DBM/ 3,5 £ 0,1ml ACN,
Ap suéat trong binh phan Gng, B1, B2, B4: -200 + 5mbar,

Ap suéat trong binh thu héi (Recovery), B1: -200 = 5mbar,

Ap suéat trong binh thai, B5, B6, B7: -200 + 5mbar

2.2.2. Phuong phap kiém tra chat luong
duoc chat phéng xa 8F-FCH

Phuang phap sac ky 16ng cao ap HPLC:
Ap dung dé dinh danh va xac dinh dé tinh
khiét héa phdng xa ciia mau 8F-FCH.

a) Pha ché dung dich chudn

1. Pha dung dich me cta chat chuan
fluoromethylcholine néng d6 2mg/ml trong
nudc mudi sinh ly 0,9% NacCl.

2. Pha dung dich me ctia DMAE néng
do 1ul/ml trong nuéc mudi sinh ly 0,9%
NacCl.

3. Pha 3 dung dich chudn
fluoromethylcholine néng do 0,5mg/ml;
0,25mg/ml va 0,125mg/ml t&r dung dich me
bang nuéc mudi sinh Iy 0,9% NaCl.

4. Pha 3 dung dich chudan DMAE
nong dé 1lul/ml; 0,5ul/ml va 0,25ul/ml tu
dung dich me bang nuéc mudi sinh ly 0,9%
NaCl.

b) Dung dich méu kiém tra: Néu hoat
dd phéng xa cla mau cao hon ngudng cua
detector thi cé thé pha lodng véi nudc céd
do tinh khiét dung cho HPLC dé phlu hgp
v3i do nhay cla hé théng.

c) Tién hanh chay sac ky: Bom 25uL
dung dich mau vao hé sac ky, ghi lai sac
do va tinh dién tich cda cac dinh chinh.
Dién tich dinh phdng xa cta *®F-FCH khoéng
dugc nho hon 95% téng dién tich cha céac
dinh cé trong mau. Sai s6 cua thoi gian luu
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gita dung dich tiém va dung dich chuan la
+10%. Phan tram khac nhau gira thoi gian
luu cla ®F-FCH hién dién trong sdn pham
va fluoromethylcholine chuan tinh theo
cobng thuec 1:
% Chénh léch = (RTsan pham - RTmau
chuén) /RTméuchuén *100 (1)
Trong d6 RT = Thai gian luu
tinh theo phut
d) Chi tiéu chdp nhén theo Duoc dién
chéu Au 2017
Dinh danh: Thoi gian luu 12,8 = 1,2
phut.
D06 sach héa phdéng xa: > 95%.
2.2.3. Phuong phéap sac ky khi GC

Ap dung dé xac dinh lugng tén du cla
ethanol, ACN va DMEA trong mau *®F-FCH.

a) Thao tdc ghi phé sac ky GC6850
Agilent

M@ ngudn khi heli, hydrd va khi nén. Ap
suat cua binh khi heli va hydré phai 16n
hon 500psi va 4p suét 6n dinh 13 60psi. Ap
suat cta khi nén nén I6n hon 500psi va ap
suat 6n dinh la 80psi.

Bat cdng tac hé théng Agilent 6850 sau
dé khéi dong phan mém Gina Star it nhat
30 phut trudc khi st dung. Nhan phim F10
dé€ hién thi man hinh tinh trang thiét bi.
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Khi hé théng c6 du thoi gian dé dat
dugc cac thong s6 da dugc cai dat trong
phuong phap thi man hinh sé hién thi dong
chr “Ready”.

Bat dau chay phan mém Gina Star
bang cach chon “Measurement”, hién thj
cla sG6 “Method”. Chon phuong phéap
“FCH”, sau dé vao muc “Start of single
run” dé khai bdo tén mau va nhan “start”
trén 6 clra s6 nay. Man hinh ban dau mau
dd sau d6 chuyén sang xanh la san sang
cho viéc bom mau.

DE bom kim tiém & vi tri 1uL, sau dé rat
1uL dung dich chuan va dam bao khong c6
bot khi trong dung dich.

Pat kim tiém vao vi tri bom mau, an
pittong xuéng dé day dung dich chuan ra
khdi bom tiém, va an nut Start trén may
GC. Qua trinh bom khoéng nén qua 2 giay
va phai lam d@t khoat khi bom mau. Rat
bom tiém ra.

Doi viéc ghi nhan d liéu hoan tat dé
ddm bdo rang «cac dinh ethanol,
acetonitrile, DMEA va dibromomethane
nam dung vi tri va ghi vao phiéu kiém
nghiém.

Lap lai cac budc tr 1 dén 7 thém 2 lan
dé€ c6 3 két qua cua dung dich chuan.

Tinh thdi gian luu va dién tich trung
binh cta dinh cta dung moéi va ghi gid tri
vao phiéu kiém nghiém GC.

Ghi nong d6 chudn theo pg/mL vao
phiéu kiém nghiém GC.

b) Xac dinh du lugng dung méi trong
18F_FCH.

1. Lap lai thao tac tuong tu nhu chay
mau chuan, thay thé mau chuan bang mau
san pham #F-FCH.

2. In bang két qua sac ky va ghi lai thai
gian luu va dién tich dinh cda dung moi
dugc tim thay trong sadn pham cudi vao
phi€u ki€ém nghiém GC.

c) Tiéu chudn chdp nhén theo Duoc dién
chau Au 2017

Thoi gian luu cta dung méi chuan va
cla mau chi dugc chénh léch < +10%.

Khéng c6 dinh la xuat hién trén phé.

Dung mobi con du trong san pham *F-
FCH:

DMEA <
100pg/ml.
DBM <
10pg/mil.
Acetonitrile: < 400ug/ml.
Ethanol: <

5000ug/ml.

Xac dinh thoi gian ban phan ra Ti,: SU
dung may do Gabi half life time hoac may
do hoat d6 phéong xa curimentor 4 dé xac
dinh thai gian ban phan rd cda mau. Thoi
gian ghi do 15 va 30 phat. Tiéu chuan chap
nhan mau °F-FCH dat chi tiéu chat lugng
theo Dugc dién chau Au 2017 13 Ty, nam
trong khodng 105-115 phut

Xac dinh pH: SU dung gay pH hoac pH
metter. Tiéu chudn Duogc dién chau Au
2017 la pH trong khoang 4,5 - 8,5.

3. Két qua

3.1. Téng hop tu déng duoc chat
phéng xa trén modun tu thiét ké

Diéu ché dugc chat phéong xa °F-FCH
dugc thuc hién trén modun téng hop tu
dong véi cac thong s6 cong nghé trong
Bang 1 da c6 mot s6 diéu chinh dé phu hgp
vGi cau hinh va dac tinh cda modun ché
tao trong nudc [7]. Cac théng so dugc diéu
chinh la: Thai gian thuc hién cac budc B1,
B2, B6, B7 va B8 dugc cai dat co dinh la 2
phat; ap suat am trong binh phan Ung,
binh thu hoéi va binh thai gitt c6 dinh -
200mbar va thé tich dung dich sdn pham
cudi cung la 5ml. Tang thé tich ethanol va
nuéc & budc 6, 7 1én dén 15ml. Tang thai
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gian thuc hién budc 4 |1én dén 6 phut va
budc 5 [én dén 15 phut.

Qua trinh téng hop F-FCH dugc ghi do
lién tuc bang cadc cdm bién nhiét d6 dat tai
binh phan Ung va 2 cdm bién phéng xa dat
tai binh phan ng va cot CM. Cac sb liéu
ghi nhan dugc bi€u dién dang doé thi nhu
trén Hinh 1. Trong Hinh 1 hoat d6 phéng xa
cla binh phan ng (dudng mau do) dat gid
tri 16n nhat khi két thdc budc 2. Sau doé
gidm dan theo phan ra tu nhién va giam
manh ti budc 5 do qua trinh chung cat va
day khi phong xa ¥FBM tl&r binh phan dng

Fle Edit View Project Operste Tools Window Help

&2 @ n

AUTOMATION  TEST & GRAPH

SETUP UART GRAPH TEMP
PORT %k com = 200-
BAUD RATE 4 s
DATABITS 4 e
STOPBITS  §u -
PARITY I 20

Restore Defaults | e
TEST COMMUNICATION

TEST

s u8

KIEM TRA HE THONG

5%

“h B

HE THONG TONG HOP F18 - FCH

120402 121000 121500 122000 122500 123000 12:3500 124000 124500 125000 125500 130000 130500

vao c6t C18 tao ra '8F-FCH. Hoat d6 phéng
xa trén cét CM (dudng mau xanh & cay)
tang dan tir budc 5 va dat gia tri cao nhat &
budc 8. Nhiét do cua qua trinh téng hagp
BF-FCH dugc diéu khién & 1202C, 100°C va
40°C tuong Ung & cac budc 3, 4 va 5. Cac
s6 liéu ghi nhan dugc ciia mbi mé téng hop
la khac nhau nhung déu c6é cung chung
mot kiéu biéu dé6 nhu Hinh 1.

Thuyc hién téng hop 5 mé ®F-FCH theo
cac théng so trinh bay trong Bang 1. Két
qud dugc trinh bay trong Bang 2.

Reactor temperature

131247

Time

Hinh 1. Bi€u d6 ghi do nhiét do va hoat do phdng xa khi két thic qua trinh téng hop tu dong
18F.FCH

Bang 2. Két qua tong hop ®F-FCH trén modun ché tao trong nudc va duoc cai
dat cac théng sé Bang 1

1T Hoat dé +10%, mCi Thoi gian téng hop Hiéu suat: EOS/EOB
EOB EOS Phat %

1 460 140 40 43,8

2 270 79 36 40,6

3 347 90 38 36,6

4 150 46 37 42,9
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5 550 150 37 38,2
Trung binh 381 40,4 £ 0,4

Trong d6: EOB (End of Bombard) Ila
hoat d60 phéng xa cua flo-18 tai budc 1,
EOS (End of Synthesise) la hoat d0 phong
xa cla san pham *¥F-FCH khi két thuc téng
hop tai buéc 8.

3.2. Kiém tra chat luong san pham
18F-FCH

Dugc chat phéng xa ®F-FCH cla 5 mé
Bang 2 dugc phan tich kiém tra chat lugng.

K&t quad xac dinh thai gian luu dinh danh
bang phuong phap sac ky Idng HPLC véi
chat chuan la fluoromethylcholie dugc trinh
bay trong Hinh 2 va Bang 3. K&t qua xac
dinh pH, thoi gian ban ra, dé tinh khiét héa
phéong xa (phuong phap HPLC) va ton du
dung méi (phuang phap GC) trong mau *8F-
FCH dugc trinh bay trong Bang 4.

Measurement F18-Choline 170320 Cyclotron 30MeV centre Hamnoi Page 172
CAGINA_NTWHPLC #3029 8F-CHOLINE\F18-CHOLINE 170320
i = ol
0.00 ©10.00 " 20.00 " 30.00 " a0.00 : " min

Hinh 2. Sac ky d6 HPLC cta dugc chat phdng xa *®F-FCH

Bang 3. Chénh léch théi gian luu gitta mau ®F-FCH cua 5 mé Bang 2
va mau chuan fluoromethylcholine (tinh theo céng thirc 1)

$& dinh Thot g'agh':g! cuamau Thai gian luu cita | % chénh I&ch thoi
™ pho fluoromethyicholine, mauphI;-tFCH, glavnélg:u%una: ‘l;;au
phut
1 1 12,87 13,9 8,0
2 1 12,87 13,73 6,7
3 1 12,87 13,75 6.8

177



JOURNAL OF 108 - CLINICAL MEDICINE AND PHARMACY

Vol.16 - N°6/2021

DOI: ....
4 1 12,87 13,68 6,3
5 1 12,87 14,03 9,1
Trung binh 13,82 = 0,12 7,4+0,9

Bang 4. pH, T., d6 tinh khiét héa phéng xa va tén du ethanol, ACN, DMEA

trong mau °F-FCH cua 5 mé Bang 2

Do tinh khiét ‘

T héa 7ph6n=g Ham It{qng ton du dung moi

TT pH 12 Xa cua mau | trong san pham 8F-FCH, pg/ml

phut 18F.FCH

% Ethanol ACN DMEA
1 6,9 111,86 100 355,11 7,68 17,03
2 7,2 110.97 100 511,94 221,2 34,01
3 7,0 113,15 100 438,55 <0,1 79,05
4 6,8 113,10 100 193,0 14,62 50,78
5 7.3 111,78 100 100,26 6,67 42,55
Trung binh | 7,0 + 0,1 11?5 * 100 0% | e3x62 4116":11

4. Ban luan

T6ng hop tu dong dugc chat phong xa
18F-FCH thuc hién theo cac théng sé cong
nghé néu trong Bang 1 cé diéu chinh mot
sO théng s6 coéng nghé cho phu hop véi cau
hinh clGa modun téng hgp va nham muc
dich tong hgp ®F-FCH véi hiéu suat cao
nhat cé thé va cé chat lugng véi dd pH, db
tinh khiét nhan phéng xa (Tiz), dd tinh
khiét héa phéng xa va lugng ton du dung
moéi dat tiéu chudn Dugc dién chau Au
2017.

Trén co phan Uing hdéa phéng xa tao ra
18F-FCH va s0 liéu trén trén Hinh 1 cho thay
lugng ®FBM tham gia vao phan Ung véi
DMEA trén cot C18 la cé tinh chat quyét
dinh dén hiéu suat téng hop ®F-FCH. Cac
yéu tdé chinh dnh hudng dén lugng °FBM
tai C18 la nébng do DBM, nhiét d6 clha B3,
B4 va luu lugng khi He cla B3, B5. Két qua
ap dung cho 5 mé Bang 2 véi diéu kién gilt
nguyén nong do 10% DBM nhung thay doi
cac diéu kién nhu sau:

Do flo c6 d6 &m dién 16n nhat nén dé
dang phan uUng véi nudc, lam gidm do linh
dong cua flo-18 dan dén viéc gidm hiéu
suat phadn Ung gilra flo-18 va DBM tao ra it
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hon hgp chat phéng xa ¥FBM. Vi vay dé
tang lugng ¥FBM can phai bay hai hét nudc
c6 mat trong binh phadn (ng khi két thic
buéc 2. Do d6 nhdm nghién clu da hiéu
chinh tang nhiét do ctda budc 3 1én dén 120
+ 29C, tang lugng ACN (B2) dén 3 = 0,1ml
va tang luu lung khi He budc 3 dén
350ml/phdt dé ddy nudc bay hai dang phi
ra khéi binh phan ng.

DE tang toc d6 phan Ung gilra flo-18 va
DBM, nhiét do cta budc 4 diéu chinh tang
dén 100 + 2°C.

DE van chuyén hét lugng ¥FBM tu binh
phdn Gng dén cét C18 thi luu lugng khi He
cla buéc 5 dugc diéu chinh tang dén
350ml/phdt.

Thay dé6i tang lugng ethanol va nudc
dén 15ml trong buéc 6 va 7 nham muc
dich rl&ra, tdch cadc hdéa chat ton du nhu
DBM, ethanol, ACN va DMEA trong san
pham ¥F-FCH.

K&t qud cla cac su diéu chinh trén la
thoi gian téng hop tu dong 1 mé la < 40
phat va hiéu suat téng hop °F-FCH tang
dén > 40% (Bang 2). Pay la co s6 dé thuc
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hanh san xuat luong 16n dugc chat phdng
xa '8F-FCH.

K&t qua phan tich sac ky HPLC cGia 5 mau
18F-FCH trinh bay trong Hinh 2 va Bang 3 cho
thdy: Chénh léch thoi gian luu gira mau
phan tich va mau chuan fluoromethylcholine
la 7,4 £ 0,9% < 10%, théa man tiéu chuan
dinh danh mau phén tich la ®F-FCH. Sac ky
dé cla ca 5 mau déu cé mét dinh duy nhat,
chiém 100% dién tich toan phé (Hinh 2),
chidng té rang mau phan tich chi cé duy nhat
1 chat phéong xa la ®F-FCH. Vi vay dd tinh
khiét héa phdng xa cla cadc mau ®F-FCH déu
dat > 99,9%, ®F = 0% (Bang 4). Dat chi tiéu
chat lugng theo Dugc dién chau Au 2017.

Két qua kiém tra chat lugng trinh bay
trong Bang 4 cho thay dugc chat phéng xa
BF-FCH dugc tong hop véi cac diéu kién
cbng nghé Bang 1 cé pH = 7,0 = 0,1 trong
khoang 4,5 - 8,5; c6 thoi gian ban ra 112,2
+ 1,0 phut trong khoang 105 - 115 phut.
C6 du lugng ethanol < 5000ug/ml, ACN <
400ug/ml, DMEA < 100pg/ml dat céc tiéu
chuén chét lugng theo Dugc dién chau Au
2017.

5. Két luan

S dung modun ché tao trong nudc véi
cac diéu chinh diéu kién thuc hién cac
phan Gng hdéa phdéng xa thich hgp. Dugc
chat phéng xa F-FCH da duoc téng hop tu
dong thanh cbéng véi hiéu suat (n = 5)
40,4%, cé do tinh khiét héa phéng xa >
99,9%, ham lugng flo-18 tu do < 0,1%,
lugng ton du cua ethanol < 5000ug/ml,
ACN < 400pg/ml, DMEA < 100pg/ml, thoi
gian ban phan ra trong khoang 105 - 115
phut, va pH trong khoang 4,5 - 8,5 dat chi
tiéu chat lugng theo Dugc dién chau Au
2017. Két qua nay dap ung dugc muc tiéu
san xuat lugng 16n dugc chat phéng xa *8F-
FCH trong nudc.
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