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Fig. 1 Effect of flushing with distilled water. Meas-
urement was performed with Toxinometer for
120 min (nJ 4-6).
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Fig. 2 Salt and pH effect on endotoxin adsorption by
positively charged filter. 100 EU/mL endotoxin in
5 mL of 10 mM buffer added with NaCl of
different percentage was passed through a filter
(After flushing with 10 mL of distilled water).
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Table 1 Endotoxin removal from PET radiopharma-
ceuticals ['®F]FDG (A) and ['8F]NaF (B) by
positively charged filter

A
Initial Concentration in filtrate
Solution concentration Removal
(EU/mL) EU/mL (%)
6.58 93.42
"*FDG 100 0.24%%  99.76%*
BEDG
dilution (5% ) 100 0.0010 99.99001
distilled water
18
.FD.G 6.58 93.42
dilution (5% ) 100 0.30%* 99 70
NaCl (0.9%) ’ '
B
Initial Concentration in filtrate
Solution concentration Removal
(EU/mL) EU/mL (%)
7.74 92.26
Nal'F 100 0.15%%  99.85%*
Nal8F
dilution (5% ) 100 0.001 99.99
distilled water
18
Na™F 6.58 93.42
dilution (5% ) 100 0.13%% 99 87+
NaCl (0.9%) ’ '

Each solution was contaminated with the indicated
concentration of endotoxin and passed through a filter
(After flushing with 10 mL of distilled water). Results are
averages of two experiments.

**passed through double filters.
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Log Tg = — 0.2825 log C + 1.0103
R = — 0.988
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Fig. 3 Dose-dependent standard curve of endotoxin.
NIHS reference endotoxin Control 971 was used
as endotoxin standard.

PET LAL +

radiopharmaceuticals Toxinometer

filtration

\ 4

' l“ After flushing
Zel;apor*l* (1omL)

| :

| clear | ‘Nc clear ‘Cut off:5min
T

: filtration
1
A A

\ Zetapor *k * |

LAL + Toxinometer

)
<
P ——|

Injection

Fig. 4 A bacterial endotoxins test by Zetapor. ** passed
through double filters.
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(['8FIFDOPA) O O O 1-[''C]butyryl-2-palmitoyl-
rac-glycerol ([''CIDAG) 0 0O OOLALOOOO
dodoooooooooooboboboooooo
doboodooooooobooooooooono
(data not shown)[]



gbooboooooooobOo PETOODOOODOOOOODOOODOOO 547

30000000000000000
000000000000000000000
0000000000000000000000
O000O000KMMOOO 1kgOOO0 100
000000000000)00000000
0D00000KOOOOOOOOOO0O0O0o00dO
lkg000ODO0D0O000O0O0O (EUkgODODODO
00000000 25000000000000
00 1kg00000000000000000
0000000 60kg000000000000
00000 1S0EU/V (V; 00000000 mL)
0000000000000000000000
PETO000C0C00 20mLO000000000
000000000 20mLO000000000
000000000000 000000000
75EUmLO0D0D000O0O0O0O0OOOOOOO0
0000000 100EU/mL 000000000
0000000000000000000000
000000 99.5%0000000000000
0000000000000000000000
0000000000000 05SEU/mLOOO0O
00000000000000000000000
100EUMLOO0O00 LALOOOOOO0O0000
0000000000000000000000
O0Fe 3000000 50000000000
000 1,000EU/mMLO0 LALOOOOOO0O
30000000 1,000EU/mLOOOOO 5EU/
mLOOO000000000000000000
0000000000000000 [SOJH,0 0
000000000000000000
0000000000000000000 Fig.
4000000000000000000000
000000 10mLO00000000000
0000000000000 PETO00OO00O
0000000000000000000000
0000000000000000000000
00000 (@O00002000000000
0000)00SO0000 LALOOO0O00000
00000000000 PETOO0O0O0O0O0O00O
0000000000000000000000

gbobobosguobooboboboboooo
gboboooobobobooboboboo
obooboooogo

voo oo

goboboooooobo@oooobooooo)o
gdb pPETODOOO0ODDOOODDOOODO
gboboooobobobooboboboo
ooboooooboooobooooboboooon
ooooooboboooobgLALOOO0OD
gboboooobobobooboboboo
gobooobooobboosboooooboooo
ooboooooboooobooooboooo
00000000000 MFO00000000
UPETUOOODOOODLODOODDOOODO
goboobogoo

oooooooooooooooboOooooboOon
ooooooooboooobooooboooooooo
oooooooooooooOooobooboOooooo
ooooOoOoooOoOo0ooooobooOooooooo
oooooooo

oooo

1) Sweadner KJ, Forte M, Nelsen LL: Filtration removal
of endotoxin (pyrogens) in solution in different stages
of aggregation. Appl Environ Microbiol 1977; 34:
382-385.

2) Hou K, Gerba CP, Goyal SM, Zerda KS: Capture of
latex beeds, bacteria, endotoxin, and viruses by
charge-modified filters. Appl Environ Microbiol 1980;
40: 892-896UJ

3) Hou KC, Zaniewski R: Depyrogenation by endotoxin
removal with positively charged depth filter cartridge.
J Parenter Sci Technol 1990; 44: 204-2090

4 00pooopoboooooboobooooo:0oo
gboooooboboooboooobOoboo eo
gooooooooooooooooooooo
gooooooooooo0oooooooooo
1990; 45: 903-911.

S5  000000000ooooooooooooo

g0:.00b0obooboobboobobooon

g0o0O00oO0OoDOo0O 198s; 105: 300-303.

Oishi H, Takaoka A, Hatayama Y, Matsuo T, Sakata

Y: Automated limulus amebocyte lysate (LAL) test

for endotoxin analysis using a new Toxinometer ET-

6

=



548 Ooao

201. J Parenter Sci Technol 1985; 39: 194-200.

7) Levin J, Bang FB: The role of endotoxin in the
extracellular coagulation of limulus blood. Bull Johns
Hopkins Hosp 1964; 115: 265-274.

/) JUO0D:0D000b0DbO00b0DbUoO0ooDbOO

390 40 (2002)

goooooooooooooo—000000
oo0o0oo0—00000000199s: 15-27.

o 0000:000000000000C0CO00O0
00 1990; 18: 287-294.

Summary

Short Time Bacterial Endotoxins Test for Positron Emission Tomography
by Means of Positively Charged Filters

Nobuhiro Nakazawa*, Kazuo Wakita*, Katsuyoshi MINEURA**, Masaru NAKAMURA*,
Ryou Fuin*, Hirotomo NakaNisHr*, Yoko Uir***, Shirou MaTsuura™®, Kenji ITANT*,
Takahiro KanaTsuna®*, Tatsuo Ipo**** and Yoshio IMAHORT**

*Nishijin Hospital

**Department of Neurosurgery, Kyoto Prefectural University of Medicine
***Wako Pure Chemical Industries, Ltd.
**%*Cyclotron and Radioisotope Center, Tohoku University

Positron emission tomography (PET) radiotracers
have very short physical half-lives. It is hard to com-
plete a bacterial endotoxins test prior to release from
medical institutes. For endotoxin quantitative determi-
nation, limulus amebocyte lysate (LAL) reagent and
kinetic-turbidimetry system were previously devel-
oped. We investigated the possibility of a short time
test by means of positively charged filters. As a result
of this study, the effects of positively charged filters on
endotoxin removal were over 99.5% for ['F]FDG and
['8F]NaF, which were contaminated with the indicated

concentration of endotoxin. Combining this filter and
the kinetic-turbidimetric method, it was possible to
complete a bacterial endotoxins test in 5 min prior to
the patient’s administration. This test should be re-
quired prior to release for PET radiopharmaceutical
quality control. It has been suggested that this combi-
nation is a good method for this purpose.

Key words: Positron emission tomography, Bacte-
rial endotoxins test, Positively charged filters, Kinetic-
turbidimetric method.



