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Objective: This study was aimed to standardize the method
of determining identity and radiochemical purity of 18F-NaF
according to European Pharmacopoeia and to adapt it to the quality

SUMMARY

control system of the Cyclotron center at 108 Hospital.

Material and Methods: Agilent 1200 HPLC connected to
Carbopac PA10 collumn from Dionex, UV detector and radioactive
detector, injector with a multiport valve and a 20uL calibrated
loop; Satorius analytical balance with accuracy 0.001g; NaOH
from Merk; standard NaF from ABX; ultrapure water from Millipore
Milli-Q system. The identification of 18F-NaF' is done on HPLC by
comparing the retention time (tR) by the radiochemical detector, and
tR of the NaF reference UV detector. We determined the difference
between the detectors expressed in time and then correct the tR of
I8F-NaF peak. After this, we determined the difference between
corected tR of 18F-NaF and tR of NaF expressed in minute and the
percentage deviation of the corrected value of 18F-NaF from the
reference NaF.

Results: The results met all requirements in the ICH Q2(RI)
guidelines. The calibration curve (0,125-5 mg/ml NaF) had R2
for peak area and height againt concentration are 0.998 and 0.997
respectively. The precision with sample of 1,95 mg/ml NaF has R2 <
5%. The acuracy has the percent recovery from 98.97-100.21% with
R2> 0,99 and RSD < 2%. The robustness has RSD = 0.31% < 2%.
Validaion of identity and radiochemical purity test of SF-NaF showed
that the deviation of retention time NaF and 18F-NaF was 0,12-
0,52%; the linearity of the radiochemical purity test had R2 >0,99;
the precision of the HPLC method was expressed in results of 5 times
of measurement of a 18F-NaF sample, that gave RSD = 0,29%.

Conclusion: The results of the study show that the HPLC 1200 can
give an accuracy and reliability for analysis of radiochemical purity and
identity tests of 18F-NaF that is under studying at 108 Hospital.
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I. DAT VAN BE

8F_Natri florid ("®F-NaF) la mot dwoc chat phéng
xa (DCPX) dwéng tiém dung dé chan doan mét sé
bénh ly v& xwong, ung thw xwong nguyén phat va di
can xwong. Lan dau tién DCPX nay dwoc Blau va cong
sy st dung dé& chup hinh xwong vao ndm 1962. Dén
nadm 1972 "®F-NaF dwoc co quan quan ly thubc va thuyc
phdm hoa ky (FDA) cho phép st dung trén lam sang.
Tuy nhién trong vai thap ky tiép theo né khéng dwoc
wa chudng do nhitng han ché cla ky thuat ghi hinh
v&i phat xa positron cling nhw sy phat trién va phd
bién cla ky thuat ghi hinh bang gamma camera va k§j
thuat ghi hinh dién toan phat xa don photon (SPECT)
st dung ®"Tc gan v&i cac diphosphat nhw *mTc-MDP
(%*mTc-methylen diphosphat). Mai t&i nam 2002, khi ky
thuat ghi hinh phat xa positron (PET) da phat trién va co
nhiéu nghién ctru danh gia tinh wu viét cia '8F-NaF trén
[&m sang, FDA da céng nhan no la DCPX cho ghi hinh
PET. So véi DCPX dang phd bién hién nay la #"Tc-
MDP thi "®F-NaF PET c6 d0 nhay va dd dac hiéu cao
hon do né hap thu nhanh va cao vao trong xwong, tap
trung nhiéu hon & cac vi tri ung thw va di can xwong
hay cac bat thwong khac so véi td chirc xwong binh
thworng [1-3]. Trong cac chi tiéu chat lwong cla mot
DCPX thi d6 tinh khiét héa phéng xa (HPX) la mét chi
tiéu hét strc quan trong. Qua chi tiéu do tinh khiét HPX
cac nha héa dwgc phong xa cé thé danh gia dwoc hiéu
suat téng hop HPX. D6 tinh khiét HPX bat budc phai
thwe hién ngay sau khi tdng hop HPX dé& nham kiém
tra c6 sw bién ddi ctia san phdm truéc, trong hay sau
khi danh dau phéng xa trong qué trinh tinh ché trudc
khi dwa vao co thé nguoi bénh. D& thuc hién test kiém
tra nay cé thé thwc hién bang sic ky 1dng hiéu ning
cao ap ( HPLC) hoac séc ky ban méng (TLC), tuy nhién
HPLC cho dd chinh xac cao hon. Bé thyc hién test the
bang HPLC, ngudi ta so sanh thdi gian lwu ( t. ) cua
1 hop chéat danh d4u phéng xa v&i mot chat chuén [4].
HPLC st dung cho test kiém tra do tinh khiét HPX va
nhan dién HPX, ngoai dau do héa con cé thém mot
dau do phéng xa. Trén thé gidi mai co rat it bao cao
vé phuong phap nay dwoc cong bd [5-7]. Trong nghién
clru nay chung tdi st dung HPLC c6 dau do quang phd
ké va dau do phong xa. Phwong phap chuan héa duoc

thwc hién theo hwéng dan quéc té ICHQ2 (R1) (Tai liéu
hwéng dan danh gia quy trinh phan tich) [8-10]. Muc
tiéu cha nghién clru nay la chuan héa phwong phap
xac dinh do tinh khiét héa phéng xa theo Dwoc dién
chau Au va diéu chinh cho phu hop véi hé théng kiém
nghiém cda Trung tm Gia téc - BV TWQD 108.

Il. DOI TUONG VA PHUONG PHAP

2.1. Trang thiét bi va cdc diéu kién cho chay
sdc ky: Viéc xac dinh do tinh khiét dwoc chang toi
thwe hién trén HPLC cia hang Agilent 1200 gan voi
dau do phéng xa Nal (TI) nhdp nhay va phan mém xo
ly phd gama Gina star ctia Raytest, st dung cét trao
doi Carbopac PA10 dai 250mm, dwdng kinh 4,5mm,
dwong kinh bén trong 1mm cda hang Dionex. BJ tiém
mau bang tay da van va thé tich loop 20pl. Téc d6 dong
1ml/phut, thoi gian chay mau 10 phat, nhiét d6 25 do C.
Chiéu dai budc séng dau do UV la 220nm. Cot dwoc
chay v&i dung méi pha déng 1a NaOH 0,1M, téc d6 1ml/
phut trong 30 phat trwde khi tiém mau. cac mau chuén
can trén can phan tich Sartorius c6 dd chinh xac t&i
0,001mg.

2.2. Héa chat: Mau chuan NaF dwoc cung cap
b&i hdang ABX, ching t6i st dung nwéc siéu tinh khiét
tr hé théng Milipore Milli Q c6 d&n UV va dd dan dién |a
18,2. NaOH duwoc cung cap béi hdang Merk dé pha dung
moéi pha ddng NaOH 0,1M. Dung dich chuan me dwoc
pha ti» 100mg NaF pha trong 20ml nwéc siéu tinh khiét.
T dung dich me sé pha ra cac dung dich theo yéu cau
cla thi nghiém.

2.3. Chuan bj mau: Mau "®F-NaF duoc pha loang
theo ty 1& 1:5 v&i nwédce siéu tinh khiét. Thé tich tiém
mau la 20pl.

2.4. Téng hop "*F-NaF: '®F-NaF duoc tdng hop tai
trung tam May gia téc — Bénh vién TWQD108, s dung
module ctia nhédm nghién ctru tw ché tao. '8F-fluorid cho
tdng hop ®F-NaF dworc tao ra tir phan (ng hat nhan #0
(p,n)"®F bang cach ban pha nuwéc giau Oxy-18 98% cua
hang Taiyo Nippon Sanso trén may gia téc 30 MeV cla
hang IBA & nang lwong 18 MeV. Cac buéc dé tdng hop
nhuw sau: nuwéc giau Oxy-18 sau khi ban pha dwoc di
qua cot trao dbi cation CM dé bét gitr tap ion tao ra tir
vat liéu lam bia, sau do di qua cét trao ddi anion QMA,
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'8Fflorid bj bat gitr & day. Buwdc tiép theo, cho nuéc di
qua cot QMA dé rira tap hoa tan trong nuéc, sau dé st
dung dung dich NaCl 0,9% di qua cot QMA dé tao thanh
8F_-NaF. Bwéc cudi la st dung mang loc khuén c& 0,22
um. Viéc chia liéu thubéc phéng xa dwoc thye hién trén
robot chia liéu tw ddng Theodorico ctia hang Comecer.

2.5. Phwong phdp chuan héa HPLC: '®F-NaF
dugc xac dinh béi gia tri thoi gian lwu t, trén phd phéng
xa so sanh voi t, cia NaF tham chiéu dwoc xac dinh
trén phd UV. Thoi gian lwu cla 2 phd nay nay khéng
trung nhau vi mau di qua dau do phong xa trwéc khi
dén dau do UV. Do vay can phai xac dinh ti & sai khac
vé thoi gian gitra 2 thdi gian lwu nay, sau dé hiéu chinh
lai t, cla '®F-NaF dat dwoc. Trong thi nghiém nay
chung toi kiém tra 5 lan/1mau '8F-NaF. Chang t6i xac
dinh th&i gian 1é€ch giba 2 thoi gian lwu tinh theo phat
va d6 sai léch (%) clia gia tri hiéu chinh cta '®F-NaF so
véi dwong chuén NaF.

Il. KET QUA VA BAN LUAN

Chuén hoa test thtr do tinh khiét '8F-NaF dwoc
thwc hién theo huwéng dan ciia ICH Q2(R1). Céc théng
sb6 chuan hoa la: Do tuyén tinh, do chinh xac (kha
nang lap lai, tinh I13p lai), gi¢i han phép do (limit of

quantification - LOQ), d6 dung va dai do. Cac chi tiéu
can phai theo cac tiéu chuén trong bang sau.

Bang 1. Cédc chi tiéu yéu cau chuéan héa

TT | Céacchitiéu Yéu cau
1 Sai léch thoi gian lwu cha 5%
NaF va "®F-NaF
2 Do tuyén tinh R2 > 0,990
3 Bo6 chinh xac RSD < 5%
4 Dai do LOQ - 5mg/mL
5 LOQ 0,12 mg/mL

Chuén héa test kiém tra do tinh khiét héa phéng
xa ctia "®F-NaF

a) Dung duong chuén: Viéc xac dinh do tuyén tinh
duoc thwe hién véi 3 bd dung dich chuan c6 néng dd
tr 0,125 — 5mg/ml. Can c& vao phé thu dworc, xac dinh
dién tich pic va chiéu cao sau dé vé db thi cac gia tri
twong (rng so véi néng dd dé xac dinh hé s twong
quan (R?). Trong thi nghiém nay chung t6i thu dwoc gia
tri R2 cia dién tich pic va chiéu cao pic lan lvot [a 0,998
va 0,997 (trong hinh 1) hoan toan phu hop véi yéu cau
dat ra trong bang 1.
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Hinh 1. D6 thi twong quan gitra dién tich pic, chiéu cao pic véi néng dé NaF trén HPLC

b) Bo chinh xac: Dé xac dinh do chinh xac cua
phuwong phap sac ky chung téi tiém dung dich chuén NaF
c6 ndng d6 1,95 mg/ml 5 Ian. Tw két qua thu duoc, xac

dinh dién tich pic va thdi gian lwu clia tivng phd, sau dé tinh
d6 léch chuan twong déi (RSD). Két qua trong thi nghiém
nay cho RSD < 5% va duwoc thé hién trong bang 2.
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Bang 2. D6 chinh xdc cia HPLC déi véi NaF

Lan tiém Dién tl'ch'pic Thoi gian’
(mAu phut) lwu t, (phat)
1 233,3 5,10
2 232,1 4,95
3 236,5 5,05
4 231,8 5,20
5 235,2 4,93
Trung binh 233.8 5,05
Do léch chuén 2,0 0,11
?é?i léch chuén tuwong 0.86% 2.29%

¢) Do dung: D6 dung clia mot quy trinh phan tich
la mirc d6 gan cac gia tri tim thay véi gia tri that khi ap
dung quy trinh phan tich trén cung mét mau thir trong
cung diéu kién xac dinh. D6 dung duoc biéu thi bang
ti 16 tim lai (%) cla céc gia tri tim thay so v&i gia tri
thwe ctia chat chuan ddi chiéu thém vao mau thir bang
phwong phap dé xuét. Dé tién hanh, chung t6i s&r dung

dung dich chuan me va pha loang béng nuwéc tinh khiét
ra 3 ndng d6, mdi ndng d6 dwoc pha 3 1an. Tién hanh
phan tich cac mau va xac dinh % tim lai. Ti 1& tim lai thu
dwoc trong khodng 98,97 % dén 100,21%, hé sb twong
quan > 0,99 va RSD cua cac gia tri tim lai < 2%. Tw két
qué thu dwoc cho thdy phwong phép thuc hién trong
nghién clru nay cho dé dung cao.

d) Bo lap lai: DPé xac dinh do 13p lai chung téi thi
nghiém vé&i 3 gia tri trong dai tuyén tinh. Cac dung dich
nay dwoc do 3 1an. Két qua thu dwoc cho thdy phwong
phap cé do 1ap lai tbt véi d6 1éch chuén twong dbi RSD
=0,31%<2%

1.1.Chuén hoa test nhan dién va dd tinh khiét hoa
phéng xa cua ®F-NaF

Cac két qua kiém tra chudn héa phuong phap
HPLC dé& nhan dién '8F-NaF dwoc thé hién trong bang
3 Thoi gian lwu cla ®F-NaF so véi NaF chuan khéng
dwoc sai léch qua 5%. Trong nghién ctru cla ching toi,
thoi gian lwu cta '8F-NaF sai khac so véi NaF chuén
trung binh la 2,51%. Sau khi hiéu chinh, dé sai léch
nam trong khoang ttr 0,12% - 0,52%

Bang 3. Chuén héa test nhan dién "®F-NaF

T t_ ciaF-NaF t_ ciia NaF % sai lach Sai |é(’:h Hiéli chinh t_ vt‘ri sai | % s.aji Iécrj sau
t, (phat) léch TB (phut) hiéu chinh

1 5,10 4,95 3,03 0,15 4,97 0,48

2 5,15 5,04 2,18 0,11 5,02 0,32

3 5,13 5,03 1,99 0,10 5,00 0,52

4 5,23 511 2,35 0,12 5,10 0,12

5 5,12 4,97 3,02 0,15 4,99 0,48
B 5,15 5,02 2,51 0,13 5,02 0,38

Viéc xac dinh dd tuyén tinh ctia dau do phéng xa
cho biét dai ndng do '®F-NaF thay d6i nhw thé nao trong
twong quan tryc tiép véi tin hiéu nhan dwoc cla dau
do. D& xac dinh do tuyén tinh, tlr gia tri ndng dd phéng
xa ban dau ctia mau tai thoi diém tiém mau 1a 0’sé tién
hanh do van cung mau dé tai cac thoi diém 30, 60,
110’, 220" va 440’'sau do tinh ndng do phong xa theo Iy
thuyét. Tir két qua thu dwoc ctia phd sac ky. Vé do thi
méi twong quan gira ndng d6 phéng xa va dién tich pic.
Két qua thu dwoc nhw trong bang 4.

Bang 4. D6 tuyén tinh cuda test dé tinh khiét héa

phéng xa
TT Thoi Néng d6 PX Area "®F-NaF
gian 8F-NaF (MBg/ml) (mAU min)

1 8:45 1783,0 346025,8

2 8:75 1474,5 288379,0

3 9:45 1219,5 242886,0

4 10:35 831,5 171012,9

5 12:25 445,75 84305,5

6 14:05 106,98 38145,2
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Hé sb twong quan trong thi nghiém nay la 0,997
cho thay phwong phap HPLC cho dé tuyén tinh cao véi
mau thr '®F-NaF .

DPé xac dinh d6 chinh xac cla phwong phap véi
8F-NaF, ching t6i s& dung mét mau '®F-NaF duwoc
tiém 5 1an. Két qua thu dwoc cho thdy do tinh khiét hoa

phéng xa déu dat trén 99,5% va dd léch chuén trong thi

TAI LIEU THAM KHAO

nghiém nay la 0,29%.
IV. KET LUAN

S& dung HPLC 1200 cla hang Agilent gén véi
cOt Carbopac PA10 clia hang Dionex, dau do UV bwéc
séng 220 nm va dau do phéng xa NaTI(l) nhap nhay
x ly bdng phadn mém Gina star clia hang Raytest dé
dinh tinh va xac dinh do tinh khiét héa phéng xa dbi
voi DCPX '™®F-NaF tai bénh vién TWQD108 cho két
qua dang tin cay. Phwong phap nay dap (rng cac yéu
cAu cta ICHQ2 (R1). Bén canh d6 thoi gian phan tich
mau ngan, chi 20 phut, hoan toan dap ng véi téng
thoi gian cho kiém nghiém mot DCPX danh dau nhan
'8F hét khodng 30 phut. Trong nghién ciru nay, do léch
thoi gian lwu cta '®F-NaF so véi NaF chuén 14 0.12% -
0,52% < 5% va dwdng chuén cua dau do phéng xa co
dd tuyén tinh cao véi hé sb twong quan R? t6i 0,997.
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TOM TAT

Muc tiéu: Muc tiéu ctia nghién ciru nay 1a chuan héa phuong phap xac dinh d¢ tinh khiét hoa phong xa theo Dugc dién
chau Au va diéu chinh sao cho phil hgp véi hé thdng kiém nghiém ciia Trung tim May gia téc - BVTWQD 108.

Dbi tuong va phuong phap nghién ctru: HPLC 1200 ciia Agilent gin dau do phéng xa Gabi Star - Raytest, cot phdn
tich Carbopac PA10 ciia Dionex, bg tiém mau bang tay da van thé tich loop 20ul; can phén tich Sartorius c6 do chinh xac t6i
0,001mg; NaOH cua Merk; NaF chuan ciia ABX; hé thé'ng loc nuée Milipore Milli Q. Viéc xdac dinh SF-NaF dwoc thuc hién
trén HPLC bang cdch so sanh t, clia mau va t, cua NaF trén phé UV, Chiing téi da xdc dinh s sai léch vé thoi gian leu giiva 2
dau do, sau d6 hiéu chinh t, cla phé I8F_NaF. Tié}) theo chiing toi xdc dinh sy sai léch va ti [¢ sai léch gitta 2 t, sau khi dd hiéu

chinh theo don vi phuit.

Két qua: Cac két qua thu duoc déu dap Gmg yéu cau ctia ICH Q,(R): Duong chudan (0,125 - Smg/ml) ¢6 R? ciia dién tich
pic va chiéu cao pic véi nong do lan lwot la 0,998 va 0,997. Bé chinh xdc cia mau thir 1,95 mg/ml NaF ¢6 R? <5%. Do ding cb
t7 18 thu hoi tir 98,97 — 100,21% véi R> > 0,99 va RSD < 2%. Dé lap lai co RSD = 0,31% < 2%. Viéc hiéu chuan test nhdn dién
va d¢ tinh khiét héa phéng xa voi F-NaF cho thdy dj sai léch thoi gian ciia NaF véi *F-NaF trong khodng 0,12-0,52%. D¢
tuyén tinh cia test thir dg tinh khiét héa phéng xa ¢é R? > 0,99. B¢ ding ciia phirong phdp HPLC dirge thé hién trong két qua
ctia 5 lan do mau '*F-NaF cho RSD = 0,29%

Két luan: Két qua nghién ciru cho thay sit dung HPLC cho dg chinh xdc va dg tin cdy cao va cé thé ap dung trong phén
tich danh gia dé tinh khiét héa phéng xa ciia *F-NaF dang dwoc nghién ciu tai bénh vién TWQ D108.

Tir khéa: NaF, *F-NaF, HPLC, dé tinh khiét héa phong xa
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