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ABSTRACT

Purpose: This study compared a cold kit protocol and a cassette-based automated system for routine synthesis of ®Ga-PSMA-11.
Materials and Methods: We retrospectively analyzed 70 cold kit batches and 191 cassette-based batches. Synthesis time, decay-
corrected radiochemical yield (RCY), coefficient of variation (CV), pH, radiochemical purity (RCP), sterility, and visual inspection
were evaluated. Results: The cold kit method showed shorter synthesis time and higher RCY with lower CV than the cassette-
based method. However, both methods satisfied pharmacopoeial acceptance criteria for RCP, pH, sterility, bacterial endotoxin and
visual appearance in all batches. Conclusion: Cold kit and cassette-based synthesis provide %Ga-PSMA-11 of acceptable quality,
with different profiles in synthesis efficiency and operational characteristics. The choice of method should be based on the clinical
environment and institutional resources.
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Table 1. Summary of key operational differences between cold kit and cassette-based synthesis methods

Item Cold Kit (Illuccix®) Cassette-Based (BIKBox®)
Equipment None BIKBox Synthesizer Required
Automation Manual Fully Automated
Generator E&Z" only Multiple compatible

No. of Syntheses 70 191

" E&Z: Eckert & Ziegler
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Fig. 1. Photographs of the two synthesis systems used in this study. (A) Illuccix® cold kit for preparation of 68Ga-PSMA-11
(Novartis, Switzerland)[7]. (B) BIKBox® cassette-based automated synthesis module for 68Ga-PSMA-11 (BIK Therapeutics,
Korea)[8].
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Fig. 2. Illustration of the cold kit-based synthesis process for ¥Ga-PSMA-11 using Illuccix®. Preparation involves mixing
buffer and precursor in a syringe, followed by the addition of ®Ga eluted from a #Ge/*Ga generator into the reaction vial

to complete the synthesis.
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Fig. 3. Workflow of the cassette-based automated synthesis of ®Ga-PSMA-11 using the BIKBox® system. Preparation
includes cassette installation and reagent loading, followed by automated synthesis steps such as ®Ga elution, reaction,
cooling, Sep-Pak processing, dilution, and final product transfer, all controlled via an integrated network system.
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4. %Ga-PSMA-11FAIN[S] FE 2|

$Ga-PSMA-11 FAHA| 9] F& 2= 75 24 (european pharmacopoeia)©ll B A1 A% (monograph No. 3044)01] e} A| 8§51t
(Table. 2). -8 EApe] F2- theat 2k

(1) BAFSFEH2] 4= (Radiochemical Purity, RCP): bSCAN (BrightSpec, Belgium) AF&5to] BH2 3 20} & 12)| 5] (Thin Layer
Chromatography, TLC) 2 T £4] 7] (Multichannel Analyzer, MCA) 445}t

(2) FAFSFSHA 4~8(Radiochemical Yield, RCY): §H171E B4 74 B A (decay corrected)= Z]-8-510f AH&31Th

(3) pH =7J: Orion Star A211 pH Meter (Thermo Scientific, USA)S A&-5F0] 273131t

@) A L 224 o] & 3l Al B, AL 1231 HHE] of e Bbslr)

(5) =S4 AlF: Endosafe® nexgen-PTS (Charles River Laboratories, USA)E A& T}

(6) FA1&: Tryptic Soy Broth (TSB) 2! Fluid Thioglycollate Medium (FTM) B Z|(Kisan Bio, Korea)E AFH2531.2.H, TSB= 20-
25°C, FTM+= 30-35°Cof| A] B s}t

Table 2. List of acceptance criteria for quality control (QC) tests according to the european eharmacopoeia

QC Test Acceptance Criteria
Radiochemical purity Radio-TLC: >95%
Radionuclidic identity Half-life: 61-75 min

Gamma spectroscopy: 511, 1022 and 1077 keV
pH 4-8
Appearance Clear, colorless solution
Bacterial endotoxin LAL test: <175 EU/Vmax
Sterility No growth observed
5. 84 &M

Al
He 5 A4S ol thali A= 524 78] &2 SHEE 77 (Welch t-test)= A8 H2E

K S<=R
A3 EQJ|o] version 4.3.1 (R Foundation for Statistical Computing, Vienna, Austria)2 AF8-510] 438519 01| {052 F= P<0.052

ly
ofm
2
M
s
rlo

2} = AZEE Z5telA] ekttt 2 E71E RS Bt 98107+, 7HAE 718t 2HE35 e
2275127202 TS/ W 7He] it £ 2 AJ7R oF 17.729] 5-2] 0|5t 2}o] & E Y tHWelch's t-test)(Table 3).

Table 3. Comparison of synthesis time between cold kit and cassette-based methods

Time Cold Kit (Illuccix®) Cassette-Based (BIKBox®) P-value
(n=70) (n=191)
Synthesis 9.84+0.72 min 27.49 £2.65 min <0.001

Korean Journal of Nuclear Medicine Technology 4



Comparison of Cold Kit and Cassette-Based Automated Synthesis Methods for ®Ga-PSMA-11

2, S2|siety Fega] Al 2t bl

TALEFEH s SE7|E S HolM 98.515.5%, 7HHIE 7]RE ARsst g0l 99.410.8% 2 7 1 B 75 o 7]
F(295%) SO, Welch 47 23t 7 - 7F Bt ARFeHA] o] Afol= FAI4 S 2 f-oJ51A] tth(P=0.172). ALt
oH 82 FE7|E IH O 739 94214.8% (CV 5.1%) 2 7HIE 7|4 253} R/ 87.919.3% (CV 10.5%)°l B3l
202 F 6.4% EA M, Welch 470N M SAHIZ 22 o3t 2ol & HATHP<0.001). AR 4-&2] CV= 7HH|E 7Rt 2
& gdHo] FE7I1E g E of 28l zof, &2 WE/do] o 2 e UEhlth YAVIES FA-olM = = o B
S11keVe] 325 213 4= QIGITh pHe FE7|E S/dHollA 45140.13, 7 E 7|8E AH53F g Rl A 512405002 S5
om = B 518 e voll At SRt A4 Bl 2873 o= ER Aol = 7 g o] B A iR ol A o) a2 =
QUEJA] Q&R TH(Table 4).

H
ol
-
L
~
Lo
E

Table 4. Comparative analysis between cold kit and cassette-based methods

Variable Cold Kit (Tluccix®) Cassette-Based (BIKBox®) P-value
RCP* (%) 98.5+5.5 99.4+0.8 0.172
RCY" (%) 942+48 87.9+93 <0.001
CV'of RCY (%) 5.1 10.5 N/A
Radionuclidic identity 511 keV 511 keV N/A
pH 451+0.13 5.12+0.50 N/A
Appearance Clear, colorless solution Clear, colorless solution N/A

RCP: Radiochemical Purity, "RCY: Radiochemical Yield, "CV: Coefficient of Variation
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Table 5. Bacterial endotoxin and sterility results of final products

Parameter Cold Kit (Tlluceix®) Cassette-Based (BIKBox®)
No. of batches tested 70 191

Bacterial endotoxin <175 EU/Vmax <175 EU/Vmax
sterility test No growth observed No growth observed
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