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Studies on sterile filters in the preparation of
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In the preparation process for N-13 Ammonia injections, there were radioactive medicines adsorbed on
filters remarkably. Hereby, we have compared the adsorption rate and quality test on Millex GS filter
and Satorious Minisart filter, both representatively hydrophilic sterilizing filters, also evaluated which
filter is more accommodative for N-13 Ammonia injection.

The filters used for sterilization of N-13 Ammonia injections were Millex GS filter(0.22 um) mand
Satorious Minisart filter (0.2 pm), which are generally used to strain aqueous solutions. After the N-13
Ammonia passes through each sterilization filter, the adsorption rate of the filter (n=10) is determined
by measuring not only the radioactivity through the filter also the amount of radioactivity remaining
in it using a Dose Calibrator. The N-13 Ammonia injections after each filter is tested by the quality
control test to conform to the Samsung Medical Center standard.

The ratio of radioactivity passed through Millex GS indicated 29.0 + 17.6%. Satorious Minisart filters
output was 80.9 £ 3.2%, respectively. Each ratio of radioactivity adsorbed on the sterile filter was 71.0
+ 17.6% for Millex GS and 19.1 + 3.2% for the Satorious Minisart filters, respectively. Furthermore,
on the ratio of filtered radioactivity, Using Satorious Minisart filter showed about 2.8 times higher than
using Millex GS filter. The quality testing of N-13 Ammonia injections through each filter met the
Samsung Medical Center standard.

The Millex GS filter is composed of cellulose acetate and cellulose nitrate, whereas the Satorious Minisart
filter if composed only of cellulose acetate. Therefore, the presence of cellulose nitrate in the membrane
seems to have made differences. Therefore, the use of Satorious Minisart filter in the preparation of
N-13 Ammonia injection solution minimized the loss of radioactive medicines due to filter adsorption,
thereby improving the synthesis yield.
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I E(pore size :0.2 xm, Satorious, Germany)E thAF S &2 3}

% thFig. 1,2).

Fig. 1. The Millex GS filter(Meck millipore, Ireland) was used in
the experiment, (Left)

Fig. 2. The Satorious Minisart filter(Satorious, Germany) was
used in the experiment, (Rigft)
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Fig. 3. The picture shows PET trace™16.5 MeV Cyclotron, GE
Healthcare, USA) in use in SMC.,

[ Reaction vessel ]

[ Trapping vessel ]

=%

[ Product vial ]

Fig. 4. This schematic diagram demonstrated cassette setting for
N—13 ammonia injection.
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Table 1. The following table shows the detailed configuration of
HPLC settings

Agilent 1260 infini
HPLC (zfgilent technologi?s, USA)
Radioactivity Flow-count(Eckert&Ziegler, Germany)
detector
Conductivity Shodex™ CD-200(Showa Denko,
detector Japan)
Stationary phase SCX IC-Pak cation M/D
WATO036570(Waters, USA)
Mobile phase 4mM Nitric acid
Flow rate 1.2mL/min

(2) 3f3kAl o) W7}

e N gLl FAle ) 3362 gl
S5 Slel7] Sla) Beh o] 2 B7hE sheich e v
Z | AE R H of [ mL acetate buffer(pH 4.6)2} Chromazurol
R10g/LE 0.05 mLE &gt 1ok v]E HlAERH
Al 2ppm} 6{ZHEI N-13 92U o} A1 S 7H2H0.5 mL 5]

8H31 35 7] ol o] 4L oFul A ET} ] @ato] §rkah
tHFig. 5).

Standard : Al 2 ppm After 3min .
?,;015 r{' fj‘;‘;{';"f,‘,‘,ﬁl,"(lﬁ ﬂ’; Test : filtered N-12 ammonia Checked color of test liquid
P 4. In] volume : 0.5 mL was observed

Fig. 5. This process shows the chemical purity testing.
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Millex GS&} Sartorious Minisart €S 103]4] 2§59
t}h. "Eof 2k YA ST} vial2 o] 1FE N-13 R o}
ZAole] WALRES ZA3E AUFig. 6), Millex GS}
Sartorious Minisart Z & o] Z+2} 71.0 £ 17.6%2} 19.1 £3.2%
2=t HEE A A3 product vialof= Millex GS2F
Sartorious Z+2}29.0 + 17.6%2} 80.9 + 3.2% o] 7} =] 1 Th(Fig.
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Filters Prodict Vials
Fig. 6. The graph on the left shows the measurement of radioactivity
adsorbed in the Millex GS & Satorious Minisart filters, while the graph
on the right shows the measurement of radioactivity in the product
vials filtered through the Millex GS and Sartorious Minisart filters.
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Fig. 7. The graph on left shows the propotion of radioactivity
adsorbed by each filter, and the graph on the right shows the rate
of radioactivity filtered into the product vial by each filter.
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Fig. 8. This graph shows the radio chemical purity analyzed
compared to the ammonia standard product using HPLC.

(2) 31344 ol& F7t
Sero 2 Brisle slshA o)

= go EnL

7ol A Al 2ppm 0.5 mL
= HpAe w93, Millex GS2} Sartorious
Minisart HE| S Alg-5}0] ofulE N-13 U o} FALH 0.5
mLA Yo FHL W Apo] 2 W} gl ick(Fig. 9).

Al GS

Before injection Al Minisart

Fig. 9. Add 0.5 ml of aluminum 2ppm and filtered ammonia injection
to the prepared reagent and change the color after 3 minutes.
Tubes with 2ppm of aluminum are purple, while both Milllex GS and
Sartorious Minisart show no significant change in color.

(3) 715t 22 H2E
19 EA HAE BT B 7|2 S UkES

S THTable 2).
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Table 2. This table shows the results of the quality test.

T S N T

45~75 Pass Pass
Radlochemlcal < of total radioactivity 95 % Pass Pass

Purity  Radionuclidic  No peaks other than 0.511 & 1.02 MeV Pass Pass
Chemical (Al) < 2 ppm <2 ppm <2 ppm
Bacterial endotoxin
Sterility test

< 175/V EU as endotoxin per mL <05 <05
No proliferation of bacteria. Pass Pass

nELTE
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HF HE] 9] JLZ 0] A] Satorious Minisart 2 E] 9] gF2-alo
Cellulous Acetate(CA)A| € 2] HEJZ 4, acetic acid, sulfic
acid, anhydride 2 714 =] o] 2137, Millex GS ZE] Q] gk uk-o
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29.0 £ 17.6%2} 80.9 + 3.2% o] 7} = Qic}. o] g ol 3
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4] acetic acid, sulfic acid, anhydride©]] 7} = Nitrocellulose
7 oF 80%e] WZS AASIA ol Weolch. o
Nitrocellulose”} EZ3FE]x] 92 CAAEQl  Sartorious
Minisart & B} o} o] 25k 4= Q1= -5 Millex GS7} 95}
L}, A A F ©] H71AF Satorious Minisart D E] S ARR-3}o]
AL 9 AoITk. meba N-13 ehiLjo} FAkel A2 A,
Satorious Minisart L E] S A8-3F0 25 g 2o & o]}
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