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ABSTRACT

Purpose: Our institution, the demand for [*N]Jammonia is increasing, so we will introduce the manufacturing process, quality testing,
and other processes for [*N]Jammonia injection until it is supplied to patients. Materials and Methods: [*N]Jammonia is produced
by irradiating water containing 5 mmol of ethanol as a target material in a cyclotron manufactured by IBA at about 90 mA for 15
minutes. The quality of the prepared [*N]Jammonia injection is tested according to USP standards. Results: The [*N]Jammonia
injection solution produced in a cyclotron passes through a cartridge and a sterile filter, and the final amount is about 200 mCi on
average in about 2 mL volume, and the production time is about 20 minutes. All quality test results met USP standards. Conclusion:
[*NJammonia injection is a drug whose demand is gradually increasing due to its simple manufacturing process and manufacturing
time that does not require synthesis equipment, relatively uncomplicated quality testing, and good visual image.

Key Words: [°NJAmmonia, Cyclotron, Quality control

ME

[*N]JAmmonia ([*N]NH;) FAFH-2 FH2pETHZ2H (positron emission tomography, PET)= 0|25} Al #5dAa} A3
7 5 AT A UAIALE B7HE 4 = WAV 2l eFE ol 53] [PNlammonia FAMY S -89 PET [P Te]sestamibit [ Tc]
tetrofosming A9 T PR RFE 7 Akt Z21 ] (single-photon emission computed tomography, SPECT)Ol|A] 71517 o ¥ E Al
BRE HYHOR 247 4 Yol BAHoIL IARUIBE F742 BAT 4 9l ol Ho] Yol BAZF A2

L3 =
=Zakr

25| Go} Aofghatol| A & HhE AL 24 bk AApE-8o] 7hsah /e A gt "R Hojutt
[“NJAmmonia AR 2] A4 2 AP ZREZOIA “Op, )N Hhe-S S8l o2 [PNINOxE &F0ls, 78, ofd o= 7
/J¥ diHt2ct $HE(devarda's alloy) 2t $~AFSHLE &(sodium hydroxide) S ‘E’l’?/\]ﬁ AY2Feh= DeVarda's W} 5 mM of|gék&o] -

o A koA 283 1Tk 3 [“NJammonia A% PETS A% SPECT GAFzAR] ]3] ZARAIZko] BH3L WpARA 5]
(o]

Received September 06, 2024 Revised October 17,2024 Accepted October 18,2024

a This is an Open Access article distributed under the terms of the Creative Commons CC BY 4.0 license (https://creativecommons.org/licenses/by/4.0/) which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://doi.org/10.12972/kjnmt.20240017
https://creativecommons.org/licenses/by/4.0/

Production Method and Quality Control of [*N]JAmmonia Injection Using Cyclotron In-Target

to U ©
e =

il

-16 =0l /2 (proton) S 213 ZAFSI] Alo] 22 EE EFl Wof| A [PN]ammonia S AJAFSH= in-target B8 (in-target production).2-
T 4 A [5-7). 2L oM [“NJammonia FAFY-E Y1 Al in-target M-S ARSIl QloH, & Ao = AO| 2REE

283 ["N]Jammonia At} o] 2| 227 Bl 22| 5 AvlstalA gt

I

rol

Al 2 s

1. [3NJAmmonia F=ALH | =

[“*N]JAmmonia+= IBAA} 18 MeV AFO|E 2 E-20]|A] 5 mmol ol[Eh&0] 3H-i-H 4hAs-16 E(°0 water)2 EFZI Q= AF&5}0] oF 90 mA
ol Al 157t ZAFsto] A| 2 5FQUTHFig. 1A). [*N]JAmmonia AH| 23517 9J3t Alo| 22 EE9] 7hs 272 ofefjo] i 13} 2T (Table 1).
E}ZI0 2 AR = of| 822 Sigma-AldrichAFol| A <ul| & H & o] A7) 24 glo] BEZ 24| & B2 0 2 ARESIQITE Alo| 2R EE
o] PO A A ZH [ENINH = o] 5 Boll SHE MY & Fo|2 ng 7IER A& BHAA ECES AAST & 2342
2 Bt JE| 5 FIA|H Venting needle®] Z2HE HHlo] gol] TASIATEH (Fig. 1B). [*N]Ammonia A 20l AFS- H S0]-2 w7}
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A &S AFE5ER AL, Tt E El= PALLAFS] Supor® AEF 0.2 um Intravenous Filter S AF2-5}3 T}

Table 1. Cyclotron operating conditions for [**N]ammonia injection

Category Setting value
Irradiation time 20 ~30 min
Target material Water(5 mmol ethanol)
Ampere 90 mA

Main Coil 1372A

Rf voltage 345kV
Vacuum pressure 1.1E-005 mbar
Chemical from after irradiation 5NH3 at > 95%
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Fig. 1. A representative image of (A) IBA Cyclotron and (B) asepfic purification set-up for [13N]Jammonia production.
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2. [BN]JAmmonia FTA[H ZEXlata|
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Table 2. Acceptance criteria of the quailty control of [**N]Jammonia injection

QC test Acceptance criteria

Half-life 9.5~10.5 min

pH 45~75

Radionuclidic identity 0.511, 1.022 MeV

Radiochemical identity The retention time of the major peak in the chromatogram of the test solution corresponds
to that in the chromatogram of the standard solution

Radiochemical purity >95%

Bacterial endotoxin <17.5 EU/mL

Apperance Clear, colorless

Sterility No growth observed after 14 days

Table 3. Items and methods for testing [**N]Jammonia injection by lon chromatography

Ion chromatography Method

Mobile Add 0.25 mL of concentrated nitric acid to 1000 mL of a mixture of water and methanol (7:3)
Column 4.1 mm x 25 cm column

Standard solution USP ammonium chloride standard

21}
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2. [BN]JAmmonia Al E&1212| Zn}
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Fig. 2. Raw data of (A) half-life, (B) pH, (C) radionuclidic identity, (D) endotoxin test and (E) sterility test.

2.2. 891 9 SR A (PALEHEH)

o] A zntE defu] 2 FAEIEH SRIAEES AFsH] o) BF AT [*N]ammonia 3 WS 2+ S43F A1} MEE AlIZE
(retention time, RT) %2 ZF2}4.503, 4.470 0|13, 2 -E Flow-CountZ =73+ 23} RT Fto| 4.8522 Al 7]|5-S THE5}19] th(Fig. 3.
AB,C). HHAFaFeHA == Al ol A 7S Flow-Count® 274 A] 99.77%E 7]591 95% o] A2 THE51%I CHTable 4).
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Fig. 3. Raw data of (A) standard solution measured by ion chromatography, (B) [**NJammonia measured by ion
chromatography and (C) [*NJammonia measured Flow-Count.

Table 4. Quailty control results for [**N]Jammonia injection

Acceptance criteria Results
Appearance Clear, colorless
Half-life 10.8 min

pH 5.14
Radionuclidic identity 0.510, 1.024 MeV
Bacterial endotoxin <1.55 EU/mL
Sterility No growth
Radiochemical identity Pass
Radiochemical purity 99.77%
%
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