


Supplementary Data
Radio-HPLC Method Validation 
Identification of [F-18]PSMA-1007, PSMA-1007 and OH-PSMA-1007
For this purpose, [F-18]PSMA-1007 and 0.01mg/mL PSMA-1007 sample were examined 3 times. Different between retention time of labeled [F-18]PSMA-1007 and retention time of PSMA-1007 expressed in minute and percentage of deviation were calculated.
Table 1: Differential retention times between the chemical and radiochemical.
	tR [F-18]PSMA-1007, min
	tR PSMA-1007, min
	tR deviation, min
	% deviation

	6.33
	6.27
	0.06
	0.95

	6.33
	6.25
	0.08
	1.26

	6.33
	6.27
	0.06
	0.95

	         Avg: 6.33
	         Avg: 6.26
	    Avg: 0.07
	   Avg: 1.05




Linearity
The linearity determination was conducted in triplicate using the following concentrations: 0.03 mg/mL, 0.02 mg/mL, 0.01 mg/mL, and 0.005 mg/mL for the PSMA-1007 standard reference; and 0.15 mg/mL, 0.1 mg/mL, 0.05 mg/mL, and 0.025 mg/mL for the impurity standard reference OHPSMA-1007. For other impurities, linearity testing of the trifluoroacetate salt was performed with concentrations of 0.025 mg/mL, 0.05 mg/mL, 0.1 mg/mL, and 0.15 mg/mL.

	 PSMA-1007 Concentration 
	0.03 mg/ml
	0.02 
mg/ml
	0.01 mg/ml
	0.005 mg/ml
	Y-intercept
	

	Area Under curve
	 
	 
	 
	 
	 
	

	Run #1
	2364
	1561
	782
	384
	-11.9
	

	Run #2
	2320
	1587
	776
	398
	13.4
	

	Run #3
	2397
	1596
	783
	390
	-15.1
	

	Average
	2360.3
	1581.4
	780.5
	390.8
	
	

	st. deviation
	31.295
	15.003
	3.071
	5.837
	
	

	RSD
	1.33
	0.95
	0.39
	1.49
	Should be less than 2%

	Repeatability
	1.04
	Should be less than 2% 
	
	

	Linearity (R2)
	1.000
	Should be larger than 0.995  
	
	




Figure 1: Calibration curve of PSMA-1007 reference standard using the rHPLC method


Precision 
The precision of the chromatographic method was evaluated by injecting the PSMA-1007 reference standard at a concentration of 0.01 mg/mL in triplicate. The peak area and retention time were measured, and the relative standard deviation (RSD) was calculated. An RSD of less than 2% was required to meet the acceptance criteria. The results are summarized in Table 2 and Table 3.

Table 2: Area under curve (AUC) of 0.01mg/mL PSMA-1007 for precision analysis
	Area Under curve
	0.01 (mg/mL)
	
	
	

	Run #1
	782
	
	
	

	Run #2
	776
	
	
	

	Run #3
	783
	
	
	

	Average
	780.5
	
	
	

	standard deviation
	3.071
	
	
	

	RSD
	0.39%
	Should be less than 2%




Table 3: Retention time (tR) of 0.01mg/mL PSMA-1007 for precision analysis
	Retention Time
	0.01 (mg/mL)
	
	
	

	Run #1
	6.27
	
	
	

	Run #2
	6.250
	
	
	

	Run #3
	6.270
	
	
	

	Average
	6.263
	
	
	

	Standard deviation
	0.009
	
	
	

	RSD
	0.15%
	Should be less than 2%



Accuracy
Four different concentration of the standard reference PSMA-1007 were prepared; 0.03mg/ml, 0.02 mg/ml, 0.01 mg/ml and 0.005 mg/ml. Each concentration of the reference then was injected in triplicate. The percentage recovery was calculated, with the acceptable recovery range set at within 90-110%.

Table 4: Percentage (%) of recovery for accuracy analysis.
	No of run
	PSMA-1007 Concentration (mg/ml)
	Area Under curve
	Average
	% of recovery
	Average % of recovery

	Run #1
	0.03
	2364
	2360
	100.14
	100.0

	Run #2
	
	2320
	
	98.31
	

	Run #3
	
	2397
	
	101.55
	

	Run #1
	0.02
	1561
	1581
	98.70
	100.0

	Run #2
	
	1587
	
	100.37
	

	Run #3
	
	1596
	
	100.93
	

	Run #1
	0.01
	782
	780
	100.17
	100.0

	Run #2
	
	776
	
	99.46
	

	Run #3
	
	783
	
	100.37
	

	Run #1
	0.005
	384
	391
	98.23
	100.0

	Run #2
	
	398
	
	101.88
	

	Run #3
	
	390
	
	99.89
	







Repeatability

Repeatability analysis was conducted by injecting the PSMA-1007 reference standard at four different concentrations in triplicate. The repeatability of the test was assessed by calculating the RSD for both the area under the curve and retention time.
Table 5: Area under curve (AUC) of PSMA-1007 for repeatability analysis.
	PSMA-1007 Concentration
	0.03mg/ml
	0.02mg/ml
	0.01mg/ml
	0.005mg/ml
	

	Run #1
	2364
	1561
	782
	384
	

	Run #2
	2320
	1587
	776
	398
	

	Run #3
	2397
	1596
	783
	390
	

	Average
	2360.3
	1581.4
	780.5
	390.8
	

	Standard deviation
	31.295
	15.003
	3.071
	5.837
	

	RSD
	1.33
	0.95
	0.39
	1.49
	

	Repeatability
	     1.04 (Should be less than 2%)


  

Table 6: Retention time (tR) of PSMA-1007 for repeatability analysis.
	PSMA-1007 Concentration
	0.03mg/ml
	0.02mg/ml
	0.01mg/ml
	0.005mg/ml
	

	Run #1
	6.250
	6.25
	6.27
	6.27
	

	Run #2
	6.270
	6.250
	6.250
	6.250
	

	Run #3
	6.250
	6.250
	6.270
	6.250
	

	Average
	6.257
	6.250
	6.263
	6.257
	

	Standard deviation
	0.009
	0.000
	0.009
	0.009
	

	RSD
	0.15
	0.00
	0.15
	0.15
	

	Repeatability
	     0.11 (Should be less than 2%)








Limit of Detection (LOD) and Limit of Quantification (LOQ)

Table 7: Limit of Detection (LOD) and Limit of Quantification (LOQ) for PSMA-1007, OHPSMA-1007 trifluoroacetate salt
	
	LOD (mg/ml)
	LOQ (mg/ml)

	PSMA-1007
	0.00065
	0.00198

	OHPSMA-1007
	0.00377
	0.01143

	Trifluoroacetate salt
	0.00331
	0.01004




Specificity test

For the specificity of rHPLC, 20 µL of each reference standard; 0.01 mg/mL PSMA-1007,  0.05 mg/mL OHPSMA-1007, 0.05 mg/mL Trifluoroacetate salt,  and 20 µL of the final product [18F]PSMA-1007 were injected in triplicate. The retention times of all solutions were then calculated and compared.

Table 8: Specificity test of the reference standard PSMA-1007, OHPSMA-1007, Trifluoroacetate salt and final product [F-18]PSMA-1007. 

	Retention time (tR)
	PSMA-1007
	
OHPSMA-1007
	Trifluoroacetate salt
	[F-18]PSMA-1007

	Run #1
	6.27
	4.8
	4.40
	6.33

	Run #2
	6.25
	4.830
	4.40
	6.33

	Run #3
	6.27
	4.800
	4.40
	6.33

	Average
	6.26
	4.810
	4.400
	6.33

	Standard Deviation
	0.01
	0.014
	0.000
	0.00

	RSD
	0.15
	0.29
	0.00
	0.00







System Suitability Testing (SST) of HPLC

The system suitability test (SST) is widely used in laboratories to verify that the complete analytical system is appropriate for its intended application. For rHPLC, the SST ensures the system’s suitability and effectiveness before use. For [F-18]PSMA-1007, as per the European Pharmacopoeia, the SST was performed by measuring the resolution between two peaks corresponding to the impurities defluorotrimethylaminium-PSMA-1007 trifluoroacetate (trifluoroacetate salt) and defluorohydroxy-PSMA-1007 (OHPSMA-1007). The required minimum resolution between these peaks is 2. Based on three injections of the mixture, the resolutions obtained were 3.05, 4.01, and 3.80, respectively.
[bookmark: bookmark=id.1fob9te]Results summary
The chemical purity test of PSMA-1007 was validated following ICH Q2 (R2) guidelines. The validation parameters, specifications, and results are summarized and presented in Table 1. All obtained results met the required criteria.

	Inspected parameter
	Limit
	Result
	Pass/Fail

	Linearity
	R2 >0.990
	1.0
	Pass

	Precision (RSD)
	
	
	

	RSD (Rt)
	<2.0 %
	0.39%
	Pass

	RSD (AUC)
	<2.0 %
	0.15%
	Pass

	Accuracy
	90%-110%
	100%
	Pass

	Repeatability
	
	
	

	RSD (Rt)
	<2.0 %
	1.04%
	Pass

	RSD (AUC)
	<2.0 %
	0.11%
	Pass

	Specificity 
	<2.0 %
	0.01%
	Pass

	LOD
	(σ x 3.3)/Slope
	0.00065
	Pass

	LOQ
	(σ x 10)/Slope
	0.00198
	Pass


Table 1: Parameters, specifications and results of chemical purity validation using rHPLC


PSMA-1007 Linearity
0.03	0.02	0.01	5.0000000000000001E-3	2360.3049999999998	1581.4213333333335	780.48810000000003	390.80413333333331	






