s Khoa hoc Y - Duoc DOI: 10.31276/VIST.63(5).10-16

Xay dung quy trinh phan tich kiém tra chat lwong
dwoc chat phong xa '*F-Choline

Vii Thanh Quang", Ha Ngoc Khoan', Bui Thanh Rin',Nguyén Trung Diing', Pham Tuén Linh',
Nguyén Thi Hai Yén', Poan Thi Thu Hién?

"Trung tam May gia téc 30 MeV, Bénh vién Trung wong Qudn dgi 108
2Vién Cong nghé Xa hiém, Vién Nang lwong Nguyén tir Viét Nam

Ngay nhén bai 29/1/2021; ngay chuyén phan bién 4/2/2021; ngay nhan phan bién 2/3/2021; ngay chip nhan ding 16/3/2021

Tém tit:

Duoc chit phéng xa "Fluoromethylcholine (**F-Choline, *F-FCH) dwoc sin xuét trén thiét bi tong hop tu dong
tai Trung tAm May gia toc 30 MeV, Bénh vién Trung wong Quan ddi 108. Pé dwoc cAp phép dung cho ngudi bénh,
dwoc chit phong xaF-FCH cin dat cac chi tiéu chit lwong theo yéu ciu ciia Dwogc dién. Muc tiéu ciia nghién ciru
nay la xiy dung quy trinh va thwe hanh phan tich kiém tra chét lwong *F-FCH theo cac chi tiéu doi héi ciia Dugc
dién EuPh2017 dbi v6i dwoce chit phong xa ding cho thiét bi ghi hinh PET. Két qua thu dwoc khing dinh: tong thoi
gian hoan thanh xét nghiém 1 miu “F-FCH la <35 phiit; dinh danh F-FCH, d¢ tinh khiét héa phong xa va ham
lwong F dwoc xic dinh véi dd chinh xac >96% bing phwong phap sic ky 16ng cao ap; ham lwong cic dung mdi dw
Ethanol, Acetonitrile, Dibromomethane, Dimethylethanolamine dwgc xac dinh véi d9 chinh xac >97% bang phuong
phap sic ky khi.

Tir khéa: dwgc chit phong xa PET, kiém tra chit lwgng'®F-Choline, quy trinh phan tich®F-FCH, ung thw tuyén tién

liét (PC).
Chi s6 phén loai: 3.2

Dit van de

Nam 2020, tai Viét Nam udc tinh c6 182.563 ca mic
maoi va 122.690 ca tir vong do ung thu. Cr 100.000 nguoi
thi c6 159 nguoi chan doan mic méi ung thu va 106 ngudi
tir vong do ung thu. Viét Nam xép thir 91/185 vé ty suét mac
m&i va thir 50/185 vé ty suét tir vong trén 100.000 nguoi [1].
Duoc chit phong xa phd bién nhit trong nghién ctru va phat
hién sém ung thu 1a "*Fluoro-Deoxy-Glucose (‘*F-FDG).
Pay 1a dugc chat phong xa duy nhat dang duoc sir dung
cho ghi hinh PET, PET/CT dé chan do4n bénh ung thu tai
12 bénh vién trong nudc 1a Trung vong Quan d6i 108, Quan
y 103, Bach Mai, Viét buc, Ung budu Ha Noi, Vinmec, K
Ha Noi, Ung buéu Pa Nang, Cho Riy, Quan y 175, Ung
buéu TP H6 Chi Minh va Nhan dan 115. Dbi v6i ung thu
tuyén tién liét, 'SF-FDG dinh hinh khéi u thong qua hoat
dong chuyén hoa dudng Gluco. Tuy nhién do toc do hap
thu '*F-FDG cuia té bao khdi u tuyén tién liét thip ma hinh
anh thu dugc khong 16 nét, dac biét rat kho ghi hinh dinh vi
chinh xéac khéi u trong khu vuc hd chau. Dugc chét phong
xa!F-FCH duoc xem la c6 d6 nhay va do déc hiéu cao hon
so v6i ¥F-FDG trong ghi hinh ung thu tuyén tién liét (PC)
va ung thu biéu mé té bao gan (HCC) [2].

Tai chau Au, dugc chit phéng xa phat xa positron
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8F-FCH da duogc san xuét [3-5] va sir dung cho ghi hinh
PET, PET/CT chan doan bénh PC [6-8], HCC [9, 10] va
mot s6 loai bénh ung thu khac [11, 12]. Chi tiéu chat lugng
cta "F-FCH dung cho bénh nhan da duoc liét ké trong
Dugc dién EuPh2017 (European Pharmacopoeia 2017,
Radiopharmaceutical Preparation 2017, IV-733, 734).

Tai Viét Nam, tinh dén 12/2020, khong c6 chi dinh sir
dung "F-FCH trong chan doan bénh vi duoc chét phong xa
8F-FCH chwa dugc cap phép, dang trong giai doan san xut,
kiém tra chat lugng va thir nghiém tién 1am sang trén dong
vat [12, 13]. Bé duoc cap phép sir dung trong nghién ciru va
chan doan bénh cho ngudi thi '8F-FCH phai thoa man cac
chi tiéu chit lugng cua thude dugc ghi trong Dugc dién. Vi
vay, két qua phan tich kiém tra chat lugng duoc chat phong
xa '8F-FCH 1a co s& dit liéu co tinh quyét dinh cho cip phép
san xuat va sir dung thudc. Nghién ctru nay nham muc dich
xdy dung quy trinh phén tich kiém tra, d4nh gia chat luong
dugc chat phong xa 8F-FCH dugc san xuét tai Trung tim
May gia toc 30 MeV, Bénh vién Trung wong Quén doi 108.
Két qua thu dugc 13 co s6 cho viée cip phép san xuét va dua
duoc chat phong xa nay vao thuc hanh lam sang, chan bénh
thudng quy; tang thém Iya chon cho nghién ctru, chan doan
bénh hi€u qua, dac biét 1a PC va HCC tai Viét Nam.
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Abstract:

3Fluoromethylcholine (**F-Choline, 8F-FCH) has been
produced using a home-made automatic synthesiser
at 30 MeV Cyclotron Centre, 108 Military Central
Hospital. In order to be licensed using for patients, the
BF-FCH radiopharmaceutical needs to meet the required
quality specifications listed in the pharmacopeia. The
objective of this study was to build up the analytical
procedure and to perform for the *F-FCH quality
control followed the EuPh2017 pharmacopeia for
the PET radiopharmaceutical. The result obtained
confirmed that the total time to complete the test
of one sample of the ®F-FCH was less than 35 min.
Identifications of 8F-FCH, radiochemical purity, and '*F
content were determined with accuracy >96% by High-
performance liquid chromatography (HPLC) method
and content of residual solvents consists of Ethanol,
Acetonitrile, Dibromomethane, Dimethylethanolamine
were determined with the accuracy >97% by Gas
chromatography (GC) method.

Keywords: '8F-Choline quality control, *F-FCH analytical
procedure, PET radiopharmaceutical, prostate cancer
PO).
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Nguyén liéu va phuong phap nghién ciu
Héa chit va thiét bi chinh
Hoa chat chudn dé kiém tra chat luong “F-FCH

gom: Kriptofix K222, Dibromomethane (DBM),
Dimethylethanolamine  (DMEA), Choline chloride,
Fluoromethylcholine  (FMC), Acetonitrile, Ethanol,

Dimethyl sulforxide (DMSO), Naphthalene-2-sulfonic acid
va Phosphoric acid c¢6 d6 tinh khiet HPLC (Hang ABX).

Cac may kiém tra chat luong '*F-FCH gbém: pH-
Meter766 Calimatic (Knick); PTW Curimentor 4 (Freiburg);
Endosafe PTS100 (Charles River Lab); sic ky long cao ap
HPLC 1200; sic ky khi GC6850 (Agilent); sic ky ban mong
TLC miniGita va h¢ do Gabi half life time (Raytest).

Phuwong phap va quy trinh phdn tich

Mau ding dé phan tich kiém tra chit luong '*F-FCH
dugc robot chia lidu ty dong, trong hotcell ¢ ap sudt 4m
100-150 bar va do sach cép A. Mau théng thuong 13 1,5-2
ml dung dich da qua phin loc 0,22 um, c6 hoat d6 phong xa
<20 mCi, dyng trong lo thuy tinh kin, vo trung. Lo dugc dat
trong container chi che chin phong xa. M¢ lo, léy mau duogc
thuc hién sau kinh chi L-Block, trong phong ap luc am 20
bar, 6 sach mirc C. Céc chi tiéu chét luong va phuong phap
kiém tra nhu sau:

- Cam quan: quan sat bang mat mau kiém nghiém qua
kinh che chan phong xa (L-block).

- pH: su dung pH-Meter766 Calimatic (Knick) hoac glay
pH (1-1440,1). Chuan may bing 2 dung dich dém chudn
c6 pH 1a 4,01 va 9,21. Cam quang va pH dugc tién hanh
dong thoi khi mo, 1ay mau kiém nghiém vao mlcroplpette
Thoi gian thyc hién 1-5 phit. Tidu chuan chap nhan dat chat
lugng theo EuPh2017 1a: mau F-FCH c6 pH tir 4,5-8,5;
phai trong sudt va khong mau hodc mau vang nhat.

-Thoigianbanra T, : st dung may do T, , hodc may do
hoat 46 phong xa dé xac dinh thoi gian ban phanra cua mau.
Mau xac dinh T,, dung micropipette rong clia mau HPLC
hodc GC. Thoi gian ghi do 15 va 30 phut.

- Pinh danh va d6 tinh khiét hoa phong xa: xac dinh
bang sic ky 1ong cao ap HPLC 1200 c¢6 Reflextive Index
Detector va Nal Radiation detector; cOt sic ky Innertsil
ODS-2 6x250 mm, kich thudc hat nhua trao ddi ion 5 pm.
Pha dong 1a dung dich 0,001 M Naphthalene-2-sulfonic
acid va 0,05 M Phosphoric acid trong nuéc HPLC grade;
tbc do dong 1 ml/phiit; bom 20 pl dung dich mau vao hé sic
ky, ghi phd sic ky va xac dinh dién tich cia cac dinh chinh.
Dién tich dinh phong xa cua "F-FCH khong dugc nho hon
95% tong dién tich ctia cac dinh co trong mau.

Ghi phd sic ky mau "F-FCH va mau chuin
Fluoromethylcholine, thoi gian ghi phd 30 phut. Tiéu chuan
chap nhan miu “F-FCH dat chat lugng theo EuPh2017 1a
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sai s6 cua thoi gian luu (RT) gita dung dich mau va dung
dich chuan < +10%; d¢ tinh khiet hoéa phong xa >95%.

- 18F va d6 tinh khiét hoa phong xa: xac dinh bang séc ky
ban mong TLC, phan mém MiniGita (Raytest), pha tinh la
ban méng Silicagel trén kinh 5x20 cm, dung dich pha dong
1a 25 ml hdn hop Acetonirile: Saline=1:1 v/v; thé tich mau
2 pl; thoi gian phat trién mau 20 phut, thoi gian ghi phd 1
phut.

Duing bit chi ké vach ngang thir nhat cich mép 1,5 cm
cua ban mong Silicagel; ké duong ngang thir 2 cach duong
ngang thtr nhat 10 cm. Ly 2 ul dung dich miu “F-FCH
chdm vao chinh giira dudng ngang thir nhat, lam kho ban
mong tu nhién; sau d6 nhung dau ¢6 xa vao dung dich pha
dong, phat trién dén khi cham vach ngang thu 2 thi nhéc ra,
lam kho va dt 1én ban quét theo dung chiéu (vach chim xa
0 dudi) va mép dudi ban mong trung véi vach ngang trén
ban quét. Ban mong nam giira va song song voi 2 duong doc
trén ban quét. My sé& tu dong dimg sau 1 phut quét ghi phd.
Cat ban mong vao noi c6 che chin bang chi. Thoi gian hoan
thanh phan tich 1 mu 1a <30 phut. Tiéu chuén chip nhan
mau '8F-FCH dat chi tiéu chét luong theo EuPh2017 1a dién
tich dinh ctia 'SF-FCH >95%, trong d6 '*F <5% so véi tong
dién tich 2 dinh '8F va "SF-FCH.

- Dimethylethanolamine (DMEA), Dibromomethane
(DBM), Acetonitrile va Ethanol: xac dinh bang sic ky khi
(GC6850) dua vao duong chuin cua cac chét trén. Thé tich
mau 1 pl; mdi diém ndng do chuan (bang 1) duge xac dinh
lap 4 lan va lay gia tri dién tich dinh pho trung binh. Nhiét
d6 budng ddt 170°C, nhiét d6 cot 250°C, luu luong khi He
qua cot 3 ml/phit, thoi gian ghi phd 30 phat. Tinh d6 chénh
l1éch gitta thoi gian luu cua dung moi hién dién trong san
pham cudi va dung méi chudn theo cong thirc: do chénh
léch, % = (RT . —RT .)/RT . *100. Trong d6 RT la
thoi gian luu. Tiéu chuan chap nhan mau 'F-FCH dat chi
tiéu chat luong theo EuPh2017 1a d§ chénh 1éch thoi gian
luu <£10%; khong c6 dinh la xuét hién trén phé; ham luong
dung mai con du trong san pham'*F-FCH: DMEA <100 pg/
ml; DBM <10 pg/ml; Acetonitrile <400 pg/ml va Ethanol
<5000 pg/ml.

Bang 1. Nong dd cac chit chuin.

TT  Ethanol (mg/ml)  Acetonitrile (mg/ml) DMEA (mg/ml)  DBM (mg/ml)
1 0,10 0,20 0,25 1,00
2 0,20 0,40 0,50 2,00
3 0,40 0,80 1,00 4,00
4 0,60 1,20 2,00 8,00

- Kriptofix: dung phuong phap so mau voi 3 mau chuan
Kriptofix c6 néng do: 0,2; 0,04 va 0,02 mg/ml trén ban mong
Silicagel 2x10 cm. Thoi gian phat trién mau 1a 10 phut.

Lay 1 ban mong, ding bt chi danh déu 1 dau. Nho lan
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luot chat chuan Kriptofix2.2.2 ¢ 3 nong d9, ndng do cao
& dudi cach nhau 2 cm. Nhé dung dich mau 'SF-FCH lén
trén cung, cach Kriptofix2.2.2 chuan 3 ching 2 cm. Dat
ban méng vao trong binh chua iod cé nép day, phat trién
trong khoang 10 phit. Liy ban mong ra, so mau voi cac
chdm dung dich chuéan. Néu khong xuét hién mau hodc mau
nhat hon chuan 3 thi lugng Kriptofix2.2.2 du ctia mau la
<0,02 mg/ml. Néu mau tht ¢6 mau nhat hon chuén 2 thi
Kritofix2.2.2 du la <0,04 mg/ml va tuong tu <0,2 mg/ml.
Tiéu chuin chép nhén mau F-FCH dat chi tiéu chét lugng
theo EuPh2017 la ham lugong Kriptofix khong dugc vuot
qua 0,04 mg/ml.

- Nbi doc t6 vi khuan Endotoxin: xac dinh bang phwong
phap LAN trén may Endosafe PTS100, dung cartridge
chuan ciia hiang Charles River Lab gom 4 giéng do da chira
chit chuan.

Lay 0,5-1 pl mau, nho déu vao 4 giéng, nap vao may.
May sé ty dong lam mau va do. Thoi gian hoan thanh
xét nghiém 1 mau <25 phat. Tiéu chudn chdp nhian miu
BE-FCH dat chi tiéu chét luong theo EuPh2017 la ham
luong Endotoxin <17,5 EU/ml.

- V6 trung: xac dinh trén co so ket qua cay khuan.
Ket qua va thio luan

Duoc chit phong xa'sF-FCH duoc tong hop tu dong
theo quy trinh 8 budc [13]. San pham F-FCH c6 thé tich
5 ml dwoc chia thanh cac lidu luu kho, kiém nghiém va cac
lidu don cho timg bénh nhan. Dugc chat phong xa'*F-FCH
chi duoc phép sir dung cho bénh nhan khi dat tit ca cac chi
tiéu chat lugng ghi trong Dugc dién, trir chi tiéu do vo trang
dugc xac nhan sau 2 tuan. Thoi gian ban ra cua '°F 1a 109,77
phiit, vi vay thoi gian thuc hién cic phan tich kiém tra chat
luong cang ngan cang tot. Trong nghién ctru nay, thoi gian
thyuc hién kiém tra chat luong 1 mau F-FCH 1a <35 phut,
trong dwong thoi gian xét nghiém 1 mau F-FDG. Tét ca
cac xét nghiém duoc tién hanh dong thoi.

Dinh danh va xdc dinh dj tinh khiét héa phéng xa theo
phwong phap HPLC

Hinh 1 1a phd sic ky HPLC cua miu chuan
Fluoromethylcholine ¢6 ndng d6 0,5 mg/ml. Quan hé giira
dién tich dinh phd va ndng d6 Fluoromethylcholine cho
phép xay dung dudng chuin xac dinh ham lugng '*F-FCH
trong mau phan tich. Vi 3 diém ndng d6 chudn khac nhau,
phd sic ky HPLC cho s6 liéu dung duong chuan hinh 2.
Trén co s& phuong trinh dudng chuan nay, do chinh xac
cua phuong phap HPLC duogc xac dinh la >99,2% va
dugc biéu dién trong bang 2. Thoi gian lwu dinh danh cia
Fluoromethylcholine duoc xac dinh trong khoang 13,9-14,2
phut.
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Hinh 1. Phé sic kj HPLC ciia miu chuin Fluoromethylcholine.
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40000 ¥= Eff%"g'g}m Hinh 3. Phé séic ky HPLC ciia miu *F-FCH, RT=14,15 phit.
e 35000 '
2 30000 Bang 3. Pinh danh va d9 tinh khiét héa phéng xa ciia 3 miu “F-FCH
£ 25000 xac dinh bing phwong phap HPLC.
E 20000

o 4in \ X

5 15000 . Shlugng  RT /o dl@fl ilam lwong Ham .
] Mau ®F-FCH ) 2 , tich dinh F-FCH lwgng *F

10000 dinh pho  (phut) b (%) %)

5000 pho () (J
o FCH-19-4-20 1 13,88 100,0 100,0 0,0
0 0.1 0.2 0.3 04 05 0.6
FCH-05-12-20 1 14,17 100,0 100,0 0,0

'.\;(-‘Ilt‘[ 35 Fluoromethylcholine, mg/ml

FCH-04-12-20 1 14,15 100,0 100,0 0,0

Hinh 2. Puong chuin xic dinh Fluoromethylcholine trén HPLC.

Bing 2. Thoi gian luu dinh danh va d§ chinh xac ctia phwong phap Xdc dinh dj tinh khiet héa ph.ong xq theo phwong

HPLC. phap TLC
F , , X 218F. A . ; L

Miu  Nongdd N Nong b FMC xic - - th) sac ky TLEZ 01’1a ma}l 3 1~: FCH del{ co}l dlI‘{h Ym

x z Thoigianlwu . ° ° z DO chinh xdc dién tich >95% dién tich toan pho, chung té mau chi cé 1
chuan ~ FMC chuan, RT (phiit) dinh tir dwdong chuin twong déi (%) % i T . o o .

u e 01
FMC  C,,(mg/ml) P hinh2, C_, (mg/ml) g o cl}at phong xa duy nhat véi do tinh khict 1a 100% (hinh 4,
bang 4).
Ml 0,125 12,87£129  0,132801 93,76
M2 0,250 12,78£128  0,238279 95,31
M3 0,500 12,63£126  0,503896 99,22 .| 58 9&m dinh ph3
) (wung/phat)

D¢ chinh xdc trung binh ( %) 96,09 :

Trong d6: do chinh xéac tuong dbi (%) = 100% -[100*(ABS(C ;- C_,))VC_].
Do chinh x4c trung binh (%) 1a trung binh cng cta d6 chinh xac twong doi.

Ap dung phuong phap HPLC ddi v6i mau dugc chat {
phong xa 'F-FCH thudc 3 16 khac nhau. Két qua trinh bay
trén hinh 3 va bang 3. Phé sic ky HPLC cua tat ca 3 mau
déu chi c¢6 1 dinh duy nhét chiém 100% dién tich toan phd
va c6 thoi gian luu trong khoang 13,9-14,2 phut 1a thoi gian
lwu dinh danh cta chat chuan FMC. Chimg to mau phan _
tich chira chat phong xa duy nhét 1a *F-FCH v6i ham lugng pn tw b el
100% va khong c6 '*F tu do. Két qua nay dugc khang dinh : ¢ ¢
thém bing phuong phap phan tich pho sic ky banmong TLC.  Hinh 4. Phé séc ky TLC ciia miu F-FCH, RT=89,07 mm.

0 2o chigu dai{mm)
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Bang 4. Dj tinh khiét héa phéng xa ciia 3 miu *F-FCH xac dinh bing

phwong phap TLC.
S6 lwgng % dién tich Ham lwgng  Ham lwong
Au BF- L= e v ¢
MauBFFCH  inphe  RU™™  Ginhphé  F-FCH (%) ™F,(%)
FCH-19-4-20 1 87,41 96,76 100,0 0,0
FCH-05-12-20 1 91,40 95,63 100,0 0,0
FCH-04-12-20 1 89,07 96,82 100,0 0,0

Xdc dinh dung méi dw

Pho sic ky GC ciia mau chuan cho biét thoi gian luu
dinh danh va dién tich dinh phd ctia mdi chét. Thoi gian luu
dinh danh ctua Ethanol, Acetonitrile, DBM va DMEA dugc
xac dinh 1a 3,22+0,10, 3,5340,10, 8,46+0,10 va 16,40+0,10
phut. Buong chudn dinh lugng moi chat duoc xay dung tur
twong quan giita ndng d¢ (bang 1) va dién tich dinh phd.
Két qua duogc trinh bay trong céc hinh 5, 6, 7, 8. Trén co s&
phuong trinh duong chuan va néng d6 chuan cua cac chét,
d6 chinh xac ciia phuong phap GC dugc xac dinh. Két qua
trinh bay trong bang 5.

2000
1800
1600
1400
1200
1000
800
200
400
200

y=2082 x +0.000

Dién tich dinh ph

0 0.2 04 0,6 0.8 1
Nong d4 Ethanol, mg/ml

Hinh 5. Puong chuin xac dinh Ethanol trén GC6850.

3000

y=2207 x + 64,58
R*=10,999

2500

z

Dién tich dinh pho

2000

1500

1000

500

0 0,2 04 06 08 1 12 14

Néng 35 Acetonitrile,mg/ml

Hinh 6. Puong chuén xac dinh Acetonitrile trén GC6850.
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1200

y = 127,1 x + 6,649

1000 R2 = [ 995

Dién tich dinh phi

a 2 4 6 8 10
Néng @3 DBEM, mg/ml

Hinh 7. DPudng chuén xac dinh Dibromomethane (DBM) trén GC6850.

8000
7000
6000
5000
4000

3000

Dién tich dinh pllﬁ

2000

1000

0 0.5 1 15 2 25
_\'Eug da DMEA, mg/ml
Hinh 8. Pudong chuén xac dinh Dimethylethanolamine (DMEA) trén
GC6850.

Bang 5. Thoi gian luu dinh danh va d9 chinh xac ciia phwong phap
GC.

Nong do Nong dd xdc dinh DY chinh
Chét chuén mAu chuén RT , tir duwdng chun xdc tuong
C,, (mgmy PO C_,. (mg/ml) abi (%)
0,1 3,2240,10 0,096388 96,388
S 0,2 3,2240,10 0,200344 99,828
0,4 3,2240,10 0,408385 97,903
0,6 3,2240,10 0,594937 99,516
Do chinh xac trung binh, % 98,31
0,2 3,53+0,10 0,187986 93,99
0,4 3,53+0,10 0,409234 97,69
Acetonitrile 0,8 3,53+0,10 0,811977 98,50
1,2 3,53+0,10 1,191311 99,27
B9 chinh x4c trung binh, % 97,36
1,0 8,46+0,10 1,011529 99,98
2,0 8,46+0,10 1,810618 99,90
DBM 4,0 8,46+0,10 4,369501 99,90
8,0 8,46+0,10 7,862303 99,98
B9 chinh xac trung binh, % 99,94
0,25 16,40£0,10  0,243905 99,97
0,5 16,40£0,10  0,482605 99,96
DMEA 1,0 16,40£0,10  1,037287 99,96
2,0 16,40£0,10  1,987103 99,99
B9 chinh xac trung binh, % 99,97

Trong d6: d6 chinh xac twong ddi 14 ty sé gitta ndng do tinh dugc theo duong
chuén va néng d6 ciia mAu chuén. Mdi chét chuin duoc tinh & 4 diém néng do
khac nhau. Gia tri trung binh ctia d6 chinh xac tuong dbi 1a do chinh xéac cua
phuong phap GC.
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Két qua thu duge trong bang 5 cho thiy: phuong phap
GC cho phép xac dinh dong thoi Ethanol, Acetonitrile,
DBM va DMEA v6i d9 chinh xadc >97%. Thoi gian hoan
thanh xét nghiém 1 mau 1a <30 phut.

Ap dung phuong phap GC cho 3 miu $F-FCH. Két qua
ghi phd GC biéu dién trén hinh 9 ¢6 4 dinh dugc dinh danh tur
dong 1a Ethanol, Acetonitrile, DMEA va DMSO, khong ghi
nhan dinh DBM. Két qua xac dinh ham lugng cac dung moi
du duoc ghi trong bang 6. Két qua phan tich cho thay, ham
luong dung méi du Ethanol. Acetonitrile, DBM va DMEA
trong cac mau FCH-19-4-20 va FCH-5-12-20 déu trong
khoang chip nhan theo tiéu chuan Dugc dién EuPh2017.
Mau FCH-04-12-20 khong dat tiéu chudn chét lugng vi ham
lugng DMEA ton du trong mau 13 130,299 pg/ml, 16n hon
tiéu chuan 100 pg/l. Trén phd GC hinh 9 ciing chi ra su co
mit ciia dung mbéi DMSO (RT=22,18 phut) ding dé hoa tan
DMEA. Dugc dién EuPh2017 khong doi hdi xac dinh chi
tiéu nay.

FID M
58
| d&m
| dinh
phé
004 (xung/
phut)
E =
: % o
5 & g
] K &
g Y ——
T T T T T T T T R T R o g (ahit)

Hinh 9. Phé sic ky GC cita miu FCH-04-12-20.

Béng 6. Ham lwgng dung méi ton du trong 3 miu *F-FCH.

Ky hicu i g moi RT Dicn tich Eﬁﬁ:ﬂfg ’fndsl;ng
F-FCH (phuit) dinh pho WE-FCH (ng/ml)
Ethanol 3,21 457,52 219,73
Acetonitrile - 0,0 <1
FCH-19-4-20 DBM - 0,0 <1
DMEA 13,31 239,73 55,701
Ethanol 3,35 1737,712 834,55
Acetonitrile 4,06 14,154 6,64
FCH-05-12-20  DBM - 0,0 <1
DMEA 17,0 359,498 91,292
Ethanol 3,35 1686,261 809,84
Acetonitrile 4.06 15,584 731
FCH-04-12-20  DBM - 0,0 <1
DMEA 16,44 490,732 130,299
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Xdc dinh ham Kriptopix

Dung phuong phép so mau v6i 3 mau chuan Kriptofix co
néng do: 0,2; 0,04 va 0,02 mg/ml trén ban mong Silicagel
2x10 cm. Thoi gian phat trién mau 1a 10 phat. Két qua thu
dugc khing dinh 3 mau thir trén c6 ham luong Kriptofix
<0,04 mg/ml, théa mén yéu cau chat lwong theo Dugc dién
EuPh 2017.

Phuwong phap LAN trén mday Endosafe PTS100: xdc
dinh Endotoxin

Phuong phap nay duoc ap dung cung 1 quy trinh cho tat
ca cac mau nhu *F-FDG hay F-FCH. Str dung thé chuan
(Standard Cartridge) cia Hang Charles River Lab. Cac mau
kiém tra trong nghién ctru nay déu dat chi tiéu chét lugng
endotoxin <17,5 EU/ml. pH va T, : tat ca 3 mau 'SF-FCH
déu c6 pH=6-7+0,1 va T, =105+5 phit, dat chi tiéu cht
lugng theo Duogc dién EuPh2017.

Céc két qua phan tich 3 mau '*F-FCH néu trén cho thdy:
1 mé thubc san xuét ngay 4/12/2020 (FCH-04-12-20) c¢6 chi
tiéu DMEA ton du 16n hon tiéu chuan cho phép, khong du
tiéu chuan chit luong thudc sir dung cho nguoi bénh. Dé
giam nong 46 DMEA ton du trong san pham, can hi¢u chinh
cac thong sb cua bude 6, 7, 8 trong quy trinh téng hop tu
dong depx ®F-FCH [13, 14]. Hai mé con lai dap img du tiéu
chun chat luong theo Duogc dién EuPh2017 cua thude dung
cho bénh nhan.

Két luan

Thubc phong xa positron 'SF-FCH lién tuc phan ri véi
tbc do giam hoat do con 1/2 trong thoi gian 1 chu ky ban ra,
nghia 14 gi4 thanh ting gip d6i cho 1 liéu thudc va sé bénh
nhan c6 co hoi duoc ding thude ciing giam tuong tng. Vi
vay, phuong phap phan tich kiém tra chat lwong '*F-FCH
can phéi dugc thuc hién nhanh, du, chinh xac céc chi tiéu
xét nghiém véi thoi gian it nhit ¢ thé. Trong nghién ctu
nay, quy trinh phan tich kiém tra chét lugng "SF-FCH duogc
thuc hién déng thoi trén cac thiét bi HPLC, TLC, GC, Gabi
Half Time, Endosafe PTS 100 két ndi qua mang LAN; Kkét
qua phén tich dugc truyén vé may tinh chu va két xuit ra
may in. Thoi gian hoan thanh phén tich kiém tra chat lugng
1 miu SF-FCH 1a <35 phut, tuong duong thoi gian kiém
nghiém 1 mau "*F-FDG. Phuong phap phan tich HPLC
khong nhitng dinh danh chinh x4c cac thanh phan hoa hoc
ctia mau "SF-FCH ma con xac dinh do tinh khiét hoa phong
xa voi dg chinh xac >96%. Phuong phap GC cho phép xac
dinh dong thoi cac dung mdi ton du trong mau véi do chinh
xac >97%.

Phuong phap phan tich nhanh, du va chinh xac cac chi
tiéu chat luong ciia mau '*F-FCH khong nhing tro gup hiéu
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qua cho viéc hiéu chinh, lya chon quy trinh téng hop ti uu
ma con 1a co s¢ dir lidu quan trong cho cip phép san xuat
va sir dung thudc '®F-FCH trong nghién ctru va chan doan
bénh; mé ra kha nang pha vo thé doc ton duy nhét tir nim
2008 ctia dugc chét phong xa®F-FDG; cung cap nhiéu hon
1 lya chon chi dinh PET, PET/CT; hd trg chan doan chinh
xac, ddc hiéu va diéu tri hidu qua déi vi mot sé bénh ung
thu, dic biét 1a ung thu tuyén tién liét va ung thu biéu mo té
bao gan tai Viét Nam.
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