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GENERAL INFORMATION 

Contributors 
The following contributed to this report in the capacities indicated:  
 
On behalf of Sequani Ltd.: 
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Ian Davies Study Director 
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Lindsay Faulkner Management 
 
On behalf of Syngenta Ltd.: 
 
Name Title 

Sarah Whalley Syngenta Study Manager 
 
Study dates 
Study initiation date: 08 October 2018 
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Experimental termination date: 07 November 2018 
 
Deviations from the guidelines 
None 
 
Retention of samples 
All stored samples likely to be perishable will be discarded within one month of finalisation 
of the study report. 
 
Other 
The final report and all raw data, relating to this study will be stored in the archives of 
Sequani Limited for a period of 2 years after which time they will be stored at a location 
designated by the Sponsor.
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1.0 EXECUTIVE SUMMARY 

SYN550024 was recovered from rat blood:water [1:1 (v/v)] using protein precipitation and 
the processed samples were analysed by liquid chromatography with tandem mass 
spectrometric detection (LC-MS/MS).  The method was validated over the range 5.00 ng/mL 
to 6250 ng/mL (blood concentration) by the determination of within-run precision and 
accuracy, specificity, recovery and matrix effects, the ability to dilute samples into the 
analytical range, and the determination of stability in biological matrix. 
 

1.1 Results 

The maximum within-run accuracy value (mean bias, n=6) for the method was ± 9.50 %.  
 
The maximum within-run precision (n=6) for the method was 12.56 %. 
 
SYN550024 has been demonstrated to be stable in: 
Rat blood:water [1:1 (v/v)] stored at room temperature for up to 24 hours. 
Rat blood:water [1:1 (v/v)] stored at approximately -80 °C (≤ -70 °C) for up to 29 days. 
Rat blood:water [1:1 (v/v)] following 3 freeze-thaw cycles. 
Processed sample stored at approximately 4 °C for up to 3 days. 
Recovery was ≥ 79.71 % and matrix effects were ≤ ± 6.20 %. 
Validation samples prepared at a concentration greater than the method Upper Limit of 
Quantification (ULQ) could be diluted into the analytical range with acceptable accuracy and 
precision with dilution factors of up to 100. 
 
All acceptance criteria were therefore met. 
 

1.2 Conclusion 

Since all acceptance criteria were met, the method is validated for the determination of 
SYN550024 in rat blood:water [1:1 (v/v)] over the analytical range 5.00 ng/mL to 
6250 ng/mL. 
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2.0 INTRODUCTION 

An analytical method for the determination of SYN550024 in rat blood:water [1:1 (v/v)] over 
the concentration range 5.00 ng/mL to 6250 ng/mL (blood concentration), has been validated 
at Sequani Limited in accordance with the definitive study plan.  The definitive analytical 
method, Sequani reference BFI121MS, is detailed in APPENDIX 1.  Certificates of analysis 
for SYN550024 and internal standard (diazepam-D5) are given in APPENDIX 3 and 
APPENDIX 4, respectively.  
 

3.0 MATERIALS AND METHODS 

3.1 Reference Compounds 

SYN550024 was delivered to Sequani Limited on 18 July 2018.  On arrival, the consignment 
of SYN550024 was given the Sequani log reference number TI/2018/164.  The following 
table shows details of the compound: 
 

Compound SYN550024 
Supplier Syngenta 
Batch Number MES 603/1 
Appearance White to off-white solid when refrigerated.  

Colourless to yellowish liquid at room 
temperature 

Purity 44 % 1 
Re-test Date 31 July 2020 
Storage Refrigerated 

1 Purity based on a water content of 55.9 %.  The compound is a potassium salt, however, no 
salt correction factor was applied. 
 
Diazepam-D5 was used as internal standard for the method.  This was delivered to Sequani 
Limited on 01 October 2018.  On arrival, the consignment of diazepam-D5 was given the 
Sequani log reference number CH/2018/290.  Details of this compound are given in the 
following table: 
 

Compound Diazepam-D5 
Supplier Sigma-Aldrich 
Batch Number FE07061501 
Appearance Clear liquid 
Purity 99.7 % 
Expiry Date 31 July 2020 
Storage Frozen, -20 °C 
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3.2 Experimental Design 

The performance of the method for the determination of SYN550024 in rat blood:water [1:1 
(v/v)] was validated with regard to the following parameters: 
 

3.2.1 Calibration model 

Calibration standards at eight concentration values were analysed, in duplicate, with each 
analytical run.  The peak area ratios of SYN550024 to internal standard were plotted against 
the theoretical concentration of SYN550024 for each analytical run, and the data subjected to 
regression analysis (quadratic model), and weighted by a factor of 1/X2.  
 
The optimum fit of the data is indicated by the proximity of the correlation coefficient to 1.0 
and a value of 0.9850 or greater was considered to be demonstrative of acceptable quality. 
 
For each analytical run to be acceptable, at least 75 % of the back-calculated calibration 
standard concentrations were required to be within ± 15 % of the theoretical concentration 
(± 20 % at the Lower Limit of Quantification (LLQ)).  Calibration standards not meeting 
these criteria were excluded from the calibration line. 
 

3.2.2 Precision and accuracy 

Validation samples prepared at five concentration levels (5.00 ng/mL, 12.5 ng/mL, 
200 ng/mL, 5000 ng/mL, and 6250 ng/mL (VS1, VS2, VS3, VS4, and VS5, respectively)) 
were analysed in replicates of six on one occasion.  The validation sample concentrations 
were determined from the calibration line and the coefficients of variation (% CV) for each 
concentration level were calculated within the analytical run (intra-run). 
 
The within-run accuracy was determined by comparing the mean replicate interpolated 
concentrations for each validation sample with the theoretical (calculated) value.  The 
accuracy was expressed in terms of percentage bias from the theoretical value. 
 
For each analytical run to be acceptable the following criteria were applied: 
The precision (% CV) at each concentration had to be ≤ 15 % (≤ 20 % at the LLQ). 
The accuracy (% bias) at each concentration had to be ≤ ± 15 % (≤ ± 20 % at the LLQ). 
 

3.2.3 Sensitivity 

The validation sample of lowest concentration was used to determine the LLQ of the method.  
In order to be acceptable, the within-run precision had to be ≤ 20 %, and the accuracy had to 
be ≤ ± 20 %. 
 

3.2.4 Specificity 

The specificity of the method was investigated by the analysis of samples of blank matrix 
from six independent sources.  These chromatograms were compared with calibration 
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standard chromatograms from the same run for the presence of endogenous interfering peaks.  
Blank samples of matrix fortified with internal standard were also included in validation runs 
in order to confirm that no analyte response occurred as a result of use of the internal 
standard.  Any interference was to have been no greater than 20 % of the response of LLQ. 
 

3.2.5 Stability 

The stability of SYN550024 was investigated in biological matrix (including long and short 
term storage and the effect of freeze-thaw cycles), and in processed samples. 
 

3.2.5.1 Short term biological matrix stability 

Short term stability of SYN550024 in biological matrix was assessed by the analysis of 
stability samples at two concentration levels (12.5 ng/mL and 5000 ng/mL), in replicates of 
six, following storage for 24 hours at room temperature.  The concentration data obtained 
were compared with the corresponding data obtained from the original analysis of the 
samples following their preparation.  SYN550024 was considered stable in rat blood:water 
[1:1 (v/v)] if the mean response of the stability samples was within 15 % of the mean of the 
original data. 
 

3.2.5.2 Long term biological matrix stability 

Long term stability of SYN550024 in biological matrix was assessed by the analysis of 
stability samples at two concentration levels (12.5 ng/mL and 5000 ng/mL), in replicates of 
six, following storage for 29 days at approximately -80 °C (≤ -70 °C).  The concentration 
data obtained were compared with the corresponding data obtained from the original analysis 
of the samples following their preparation.  SYN550024 was considered stable in rat 
blood:water [1:1 (v/v)] if the mean response of the stability samples was within 15 % of the 
mean of the original data. 
 

3.2.5.3 Freeze-thaw stability 

Freeze-thaw stability of SYN550024 in biological matrix was assessed by the analysis of 
stability samples at two concentration levels (12.5 ng/mL and 5000 ng/mL), in replicates of 
six, the samples having been subjected to three freeze-thaw cycles, from 
approximately -80 °C (≤ -70 °C) to room temperature.  The concentration data obtained were 
compared with the corresponding data obtained from the original analysis of the samples 
following their preparation.  SYN550024 was considered stable in rat blood:water [1:1 (v/v)] 
following three freeze-thaw cycles if the mean response of the stability samples was within 
15 % of the mean of the original data. 
 

3.2.5.4 Processed sample stability 

Stability of SYN550024 in processed sample was investigated by the re-injection of a 
precision and accuracy run (validation sample concentrations 5.00 ng/mL, 12.5 ng/mL, 
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200 ng/mL, 5000 ng/mL, and 6250 ng/mL).  Stability was considered to have been 
demonstrated if the data met the same criteria as a precision and accuracy run (Section 3.2.2). 
 

3.2.6 Dilution 

The effect of diluting a sample was assessed by preparing a validation sample at a 
concentration above the upper limit of quantification (ULQ) of the method.  Six replicates of 
this sample were diluted into the calibration range with biological matrix prior to analysis.  
The sample was prepared at five times the ULQ and was diluted into the calibration range 
using a dilution factor of 100.  The mean back-calculated concentration was required to be 
within 15 % of the theoretical concentration, with precision of ≤ 15 %. 
 

3.2.7 Recovery 

Recovery (extraction efficiency) was determined by comparing the responses of validation 
samples taken through the extraction procedure with those of samples where equivalent 
amounts of SYN550024 and internal standard were added, post-extraction, to blank matrix.  
Concentration or dilution steps in the extraction procedure were taken into account when 
determining the amount of analytes to add post-extraction to the reference samples.  
Recovery was determined at two concentration levels (12.5 ng/mL and 5000 ng/mL) in 
replicates of six.  An assessment of the recovery of the internal standard was performed, at its 
working concentration. 
 

3.2.8 Matrix effects 

Matrix effects were investigated by comparing the response of samples prepared by adding 
amounts of SYN550024 and internal standard to extracted blank matrix, with non-matrix 
aqueous solutions of the analytes of equivalent concentration.  Matrix effects were 
determined at two concentration levels (12.5 ng/mL and 5000 ng/mL) in replicates of six.  An 
assessment of the matrix effects on the internal standard was performed, at its working 
concentration. 
 
An assessment of matrix effects was also made using six different sources of biological 
matrix.  The six different sources of matrix were extracted and the residues re-dissolved in 
pure solutions of SYN550024 and internal standard.  The coefficient of variation of the peak 
area ratios of SYN550024 to internal standard was required be ≤ 15 %. 
 

3.2.9 Carryover 

Carryover was assessed by inclusion of a double blank sample positioned after each of the 
highest calibration standards in each analytical run.  Carryover (%) was calculated for each 
analytical run by expressing the mean (n=2) response in the double blank samples as a 
fraction of the mean (n=2) response of the highest calibrator, and the mean carryover 
expressed as a proportion of the method LLQ.  
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4.0 RESULTS AND DISCUSSION 

4.1 Calibration Model 

(TABLE 1) 
A quadratic fit (1/X2) best described the calibration data over the range 5.00 ng/mL to 
6250 ng/mL, with acceptable precision and accuracy at the method LLQ and ULQ.  The 
correlation coefficients of the calibration lines throughout the validation were 0.9967 or 
greater.  A representative calibration line is given in FIGURE 1. 
 
The acceptance criteria were met for the calibration model. 
 

4.2 Precision and Accuracy 

(TABLE 2) 
The within-run precision (% CV) at all validation sample concentrations (VS1- VS5) was 
≤ 15 % (≤ 20 % at the LLQ) and therefore acceptable.  The maximum within-run precision 
determined for SYN550024 was 12.56 %. 
 
The accuracy (% bias) at all validation sample concentrations was ≤ ± 15 % (≤ ± 20 % at the 
LLQ) and therefore acceptable.  The maximum within-run accuracy determined for 
SYN550024 was ± 9.50 %. 
 
The acceptance criteria were met for precision and accuracy. 
 

4.3 Sensitivity 

The LLQ of the analytical method was established to be 5.00 ng/mL, given acceptable 
precision and accuracy at the lowest validation sample concentration.  
 

4.4 Specificity 

SRM chromatograms of samples of blank matrix showed no interference at the retention 
times of SYN550024 or diazepam-D5.  The method has therefore been demonstrated to be 
specific. 
 
SRM chromatograms of a double blank and single blank sample of rat blood:water [1:1 (v/v)] 
are given in FIGURE 2 and FIGURE 3, respectively.  Calibration standards at the LLQ and 
ULQ are given in FIGURE 4 and FIGURE 5, respectively. 
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4.5 Stability 

4.5.1 Short term biological matrix stability 

(TABLE 3) 
The mean difference between the stored validation sample data and the reference data was 
≤ ± 4.17 % and indicated that SYN550024 is stable in rat blood:water [1:1 (v/v)] when stored 
at room temperature for up to 24 hours. 
 

4.5.2 Long term biological matrix stability 

(TABLE 4) 
The mean difference between the stored validation sample data and the reference data was 
≤ ± 3.51 % and indicated that SYN550024 is stable in rat blood:water [1:1 (v/v)] when stored 
at approximately -80 °C (≤ -70 °C) for up to 29 days. 
 

4.5.3 Freeze-thaw stability 

(TABLE 5) 
The mean difference between the stored validation sample data and the reference data was 
≤ ± 2.33 % and indicated that SYN550024 is stable in rat blood:water [1:1 (v/v)] when 
subjected to up to three freeze-thaw cycles from approximately -80 °C (≤ -70 °C) to room 
temperature. 
 

4.5.4 Processed sample stability 

(TABLE 6) 
The precision at all validation sample concentrations was ≤ 15 % (≤ 20 % at the LLQ), and 
the accuracy was ≤ ± 15 % (≤ ± 20 % at the LLQ) and therefore the data were acceptable.  
The maximum within-run precision and accuracy determined were 12.97 % and ± 8.00 %, 
respectively.  The data demonstrated that SYN550024 is stable in processed sample for up to 
3 days at approximately 4 °C. 
 

4.6 Dilution 

(TABLE 7) 
The precision and accuracy values determined for the validation sample prepared at five 
times the method ULQ were 7.69 % and ± 6.72 %, respectively, and demonstrated that 
samples may be diluted into the analytical range of the method using a dilution factor of up to 
100. 
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4.7 Recovery 

(TABLE 8) 
The recovery of SYN550024 was determined to be 124.29 % at 12.5 ng/mL and 79.71 % at 
5000 ng/mL.  The recovery of the internal standard, diazepam-D5, ranged from 75.45 % to 
79.51 % at 40.0 ng/mL. 
 

4.8 Matrix Effects 

(TABLE 8 and TABLE 9) 
The extent to which extracted matrix components influenced SYN550024 analytical response 
was determined to be 6.20 % at 12.5 ng/mL and 3.37 % at 5000 ng/mL.  Matrix effects on the 
internal standard, diazepam-D5, ranged from -0.12 % to 0.60 % at 40.0 ng/mL. 
 
The coefficients of variation of the peak area ratios of SYN550024 to internal standard in six 
different sources of biological matrix were ≤ 15 % and therefore acceptable.  The % CV was 
determined to be 9.92 % at 12.5 ng/mL and 1.82 % at 5000 ng/mL. 
 

4.9 Carryover 

(TABLE 10) 
The mean carryover observed in samples of blank matrix positioned after the highest 
calibration standards was 0.03 % which corresponded to 26.07 % of the method LLQ. 
 

5.0 DISCUSSION 

Since carryover was > 20 % of the LLQ, the structure of analytical runs should be such as to 
minimise the impact, avoiding expected low concentration samples immediately succeeding 
expected high concentration samples.  In this study, carryover did not appear to adversely 
affect the precision and accuracy of the validation samples at any level. 
 

6.0 CONCLUSIONS 

Since all acceptance criteria were met, the method is validated for the determination of 
SYN550024 in rat blood:water [1:1 (v/v)] over the analytical range 5.00 ng/mL to 
6250 ng/mL. 
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TABLE 1 Calibration Standard Data for SYN550024 

  Calibration Standards and Theoretical Concentrations (ng/mL) Calibration Curve Parameters 

Analytical Run A B C D E F G H A B C 
Corr. 
Coeff. 

Reference 5.00 12.5 40.0 100 400 1000 2500 6250         

BFI0839R002 4.52 13.8 49.2a 103 425 1020 2980a 6550 2.37E-08 3.44E-03 3.24E-03 0.9976 
  5.30 12.3 41.4 91.2 384 934 2470 6010         

BFI0839R003 5.81 13.2 41.4 95.5 418 1020 2540 6330 -6.11E-08 3.16E-03 1.36E-03 0.9967 
  4.16 12.0 39.2 98.8 418 935 2380 6280         

BFI0839R004 5.07 11.6 41.8 104 397 1030 2640 6130 3.14E-09 4.03E-03 1.10E-03 0.9984 
  5.29 10.9 39.5 103 384 993 2610 6110         

BFI0839R002r 4.69 12.8 43.4 93.4 395 970 2540 6150 1.60E-08 4.26E-03 2.96E-03 0.9988 
  5.12 13.1 42.3 95.9 388 963 2580 6320         

BFI0839R007 2.87a 10.9 37.1 97.8 377 1030 2610 6070 -3.22E-10 2.75E-03 5.65E-03 0.9981 
  5.24 12.9 39.5 105 412 1080 2590 6150         

                          
Mean 4.81 12.4 41.5 98.8 400 998 2594 6210         

Std. Dev. 0.824 0.988 3.27 4.81 17.1 46.9 156 160         
CV (%) 17.13 7.97 7.88 4.87 4.28 4.70 6.01 2.58         
Bias (%) -3.80 -0.80 3.75 -1.20 0.00 -0.20 3.76 -0.64         

n 10 10 10 10 10 10 10 10         
Calibration line equation: y = Ax2 + Bx + C 
a: standard excluded from calibration line, bias > ± 15 % (± 20 % at LLQ) 
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TABLE 2 Accuracy and Precision Data for SYN550024 
 

Analytical Run 
Reference 

VS1 VS2 VS3 VS4 VS5 

5.00 12.5 200 5000 6250 

ng/mL ng/mL ng/mL ng/mL ng/mL 

  5.15 11.7 209 5580 6470 
BFI0839R002 5.36 13.4 227 4280 5620 

  4.84 12.0 225 4750 5950 
  4.49 12.8 245 4680 6320 
  4.87 14.8 205 4800 6200 
  4.74 12.9 203 5960 6980 

Mean 4.91 12.9 219 5008 6257 
Std. Dev. 0.307 1.11 16.3 629 464 

Precision (% CV) 6.25 8.60 7.44 12.56 7.42 
Accuracy (% bias) -1.80 3.20 9.50 0.16 0.11 
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TABLE 3 Short Term Biological Matrix Stability Data for SYN550024 

Analytical Run 
Reference 

Reference Test 
Mean 

difference 
(%) BFI0839R002 

BFI0839R003 

Concentration 11.7 12.4   
12.5 13.4 13.2   

ng/mL 12.0 12.0   
  12.8 13.3   
  14.8 13.3   
  12.9 11.7   

Mean 12.9 12.7 -1.55 
Std. Dev. 1.11 0.712   
CV (%) 8.60 5.61   
Bias (%) 3.20 1.60   

Concentration 5580 5210   
5000 4280 5470   

ng/mL 4750 5050   
  4680 5780   
  4800 4850   
  5960 4940   

Mean 5008 5217 4.17 
Std. Dev. 629 352   
CV (%) 12.56 6.75   
Bias (%) 0.16 4.34   

Storage period: 24 hours at room temperature 
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TABLE 4 Long Term Biological Matrix Stability Data for SYN550024 

Analytical Run 
Reference 

Reference Test 
Mean 

difference 
(%) BFI0839R002 

BFI0839R007 

Concentration 11.7 13.8   
12.5 13.4 12.8   

ng/mL 12.0 12.7   
  12.8 12.8   
  14.8 12.1   
  12.9 11.6   

Mean 12.9 12.6 -2.33 
Std. Dev. 1.11 0.745   
CV (%) 8.60 5.91   
Bias (%) 3.20 0.80   

Concentration 5580 4910   
5000 4280 4750   

ng/mL 4750 4830   
  4680 4840   
  4800 4910   
  5960 4750   

Mean 5008 4832 -3.51 
Std. Dev. 629 71.7   
CV (%) 12.56 1.48   
Bias (%) 0.16 -3.36   

Storage period: 29 days at approximately -80 °C 
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TABLE 5 Freeze-Thaw Stability Data for SYN550024 in Biological Matrix 

Analytical Run 
Reference 

Reference Test 
Mean 

difference 
(%) BFI0839R002 

BFI0839R004 

Concentration 11.7 12.6   
12.5 13.4 13.3   

ng/mL 12.0 13.5   
  12.8 12.0   
  14.8 11.6   
  12.9 12.3   

Mean 12.9 12.6 -2.33 
Std. Dev. 1.11 0.740   
CV (%) 8.60 5.87   
Bias (%) 3.20 0.80   

Concentration 5580 4980   
5000 4280 5170   

ng/mL 4750 5190   
  4680 5090   
  4800 5580   
  5960 4590   

Mean 5008 5100 1.84 
Std. Dev. 629 322   
CV (%) 12.56 6.31   
Bias (%) 0.16 2.00   

Samples were subjected to three freeze-thaw cycles from approximately -80 °C to room temperature 
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TABLE 6 Processed Sample Stability Data for SYN550024 

Analytical Run 
Reference 

VS1 VS2 VS3 VS4 VS5 

5.00 12.5 200 5000 6250 
ng/mL ng/mL ng/mL ng/mL ng/mL 

  5.80 11.3 203 5000 6510 
BFI0839R002r 5.16 13.5 224 4220 5730 

  5.12 13.6 222 4610 5910 
  5.15 12.4 235 4660 5970 
  4.84 15.1 206 4810 6220 
  5.02 12.6 205 6080 6960 

Mean 5.18 13.1 216 4897 6217 
Std. Dev. 0.326 1.30 13.0 635 454 

Precision (% CV) 6.29 9.92 6.02 12.97 7.30 
Accuracy (% bias) 3.60 4.80 8.00 -2.06 -0.53 

Storage period: 3 days at approximately 4 °C 
 
 

TABLE 7 Dilution Data for SYN550024 

Analytical Run 
Reference 

31300 

BFI0839R004 ng/mL 

  32400 
  31500 

Dilution factor 100 35200 
  37700 
  32100 
  31200 

Mean 33350 
Std. Dev. 2563 

Precision (% CV) 7.69 
Accuracy (% bias) 6.72 
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TABLE 8 Recovery and Matrix Effect Data for SYN550024 

Analytical Run 
Reference 

SYN550024 
Internal standard 

(diazepam-D5) 

BFI0839R005 VS2 level  
(12.5 ng/mL) 

VS4 level  
(5000 ng/mL)  

VS2 level  
(40.0 ng/mL) 

VS4 level  
(40.0 ng/mL)  

Pure solution 

11156.7 5487724.6 393394.5 356183.0 

11124.8 5619566.0 400381.4 362726.0 

10591.8 5773161.2 386269.4 353305.4 

10602.3 5619514.4 382193.4 352928.5 

10630.6 5432611.5 383244.8 349443.2 

10529.5 5443414.1 382964.1 355606.7 

        

Mean 10773 5562665 388075 355032 

Pure solution 
containing extracted 

blank matrix   

10093.7 5518344.4 393719.7 357078.0 
9767.0 5373580.6 384078.4 353500.2 

10121.0 5333428.6 387058.5 357422.6 
9789.4 5432810.6 384815.9 357556.7 

10833.9 5403155.0 382168.6 357857.0 
10024.4 5190957.0 382597.2 349394.7 

        

Mean 10105 5375379 385740 355468 

Spiked matrix 
sample taken 
through the 

extraction procedure 

14686.6 4034147.7 292283.5 275477.1 
11899.7 4370811.9 292253.4 277388.9 
12292.2 4379516.5 282416.9 284668.2 
11743.5 4247023.0 287404.7 286468.6 
12900.2 4299642.1 298388.7 289486.1 
11829.9 4376388.0 293549.3 282238.6 

        

Mean 12559 4284588 291049 282621 
          

Recovery 
(Extraction 

efficiency) (%) 
124.29 79.71 75.45 79.51 

          

Matrix effects (%) 6.20 3.37 0.60 -0.12 
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TABLE 9 Matrix Effect Data in Six Different Batches of Rat Blood:Water 
[1:1 (v/v)] 
 

Analytical Run Reference Matrix batch Peak Area Ratio 

BFI0839R005     

Pure solution containing 
extracted blank matrix  (VS2 

level) 

1 0.0288 

2 0.0304 

3 0.0259 

4 0.0232 

5 0.0247 

6 0.0268 

Mean 0.0266 

Std. Dev. 0.00264 

CV (%) 9.92 

Pure solution containing 
extracted blank matrix  (VS4 

level) 

1 14.8 

2 15.2 

3 14.8 

4 14.5 

5 15.2 

6 15.0 

Mean 14.9 

Std. Dev. 0.271 

CV (%) 1.82 
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TABLE 10 Carryover Data for SYN550024 

Analytical Run 
Reference 

Replicate 
Response (peak area) 

Carryover 
(%) 

Carryover as 
proportion of 

LLQ (%)   STD A STD H Double Blank 

  LLQ ULQ (following STD H) 

  1 7068.6 7800537.5 1595.9     
BFI0839R002 2 7347.0 6657205.2 902.5     

  Mean 7207.8 7228871.4 1249.2 0.02 17.33 

  1 5991.5 5091153.8 2643.0     
BFI0839R003 2 4373.9 4975752.5 1133.5     

  Mean 5182.7 5033453.2 1888.3 0.04 36.43 

  1 7245.5 7770478.9 2495.4     
BFI0839R004 2 7476.9 7807564.6 2260.6     

  Mean 7361.2 7789021.8 2378.0 0.03 32.30 

  1 8821.3 9688547.4 2491.6     
BFI0839R002r 2 9610.4 9776886.2 1402.0     

  Mean 9215.9 9732716.8 1946.8 0.02 21.12 

  1 5990.0 6362995.1 0.0     
BFI0839R007 2 8263.9 6297447.1 3302.2     

  Mean 7127.0 6330221.1 1651.1 0.03 23.17 

Mean carryover (%) 0.03 26.07 
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TABLE 11 Analytical Run Summary 
 

Analytical run 
Injection 

Date 

Calibration standard 
acceptance criteria 

met 

Validation (QC) 
sample acceptance 

criteria met 

Stability acceptance 
criteria met 

Validation 
Experiment 

Run 
accepted 

BFI0839R001 09-Oct-18 Y N N/A 
Precision and 

accuracy 1 
N 

BFI0839R002 10-Oct-18 Y Y N/A 
Precision and 

accuracy 1 
Y 

BFI0839R003 10-Oct-18 Y Y Y 
Short term matrix 

stability, specificity 
Y 

BFI0839R004 12-Oct-18 Y Y Y 
Freeze-thaw 

stability, dilution 
Y 

BFI0839R002r 12-Oct-18 Y Y Y 
Processed sample 

stability 
Y 

BFI0839R005 16-Oct-18 N/A N/A N/A 
Recovery and matrix 

effects 
Y 

BFI0839R006 07-Nov-18 Y Y Y 
Long term matrix 

stability 
N1 

BFI0839R007 07-Nov-18 Y Y Y 
Long term matrix 

stability 
Y 

1 Run rejected since analyte was detected, at a level > 20 % of the LLQ, in two blank matrix samples 
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FIGURES SECTION 

 



BFI0839R003.rdb (SYN550024): "Quadratic" Regression ("1  / (x * x)" weighting): y = -6.11e-008 x^2 + 0.00316 x + 0.00136 (r = 0.9967)
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FIGURE 1 Representative Calibration Line for SYN550024 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sample Name: "Double Blank"    Sample ID: "Vial 31"    File: "BFI0839R003.wiff"
Peak Name: "SYN550024"    Mass(es): "283.300/159.000 Da"
Comment: ""    Annotation: ""

Sample Index:      31     

Sample Type:     Double Blank  

Concentration:      0.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       10/10/2018  

Acq. Time:       14:58:27  
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Sample Name: "Double Blank"    Sample ID: "Vial 31"    File: "BFI0839R003.wiff"
Peak Name: "SIL-Diazepam(IS)"    Mass(es): "290.000/198.100 Da"
Comment: ""    Annotation: ""

Sample Index:      31     

Sample Type:     Double Blank  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       10/10/2018  

Acq. Time:       14:58:27  
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FIGURE 2 SRM Chromatogram of a Double Blank Sample of Rat Blood:water 
[1:1 (v/v)] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Sample Name: "Blank"    Sample ID: "Vial 32"    File: "BFI0839R003.wiff"
Peak Name: "SYN550024"    Mass(es): "283.300/159.000 Da"
Comment: ""    Annotation: ""

Sample Index:      32     

Sample Type:     Unknown  

Concentration:      N/A            

Calculated Conc:    0.00    ng/mL  

Acq. Date:       10/10/2018  

Acq. Time:       15:02:25  
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Sample Name: "Blank"    Sample ID: "Vial 32"    File: "BFI0839R003.wiff"
Peak Name: "SIL-Diazepam(IS)"    Mass(es): "290.000/198.100 Da"
Comment: ""    Annotation: ""

Sample Index:      32     

Sample Type:     Unknown  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       10/10/2018  

Acq. Time:       15:02:25  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    4     

Noise Threshold:   29.64   cps

Area Threshold:  148.20   cps

,Num. Smooths:       1     

Sep. Width:         0.20  

Sep. Height:        0.01  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         30.0    sec

Expected RT:        1.03   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:     1.03   min

Area:         303749.0   counts

Height:         1.85e+005  cps

Start Time:        0.955   min
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FIGURE 3 SRM Chromatogram of a Single Blank Sample of Rat Blood:water 
[1:1 (v/v)] 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sample Name: "STD A"    Sample ID: "Vial 33"    File: "BFI0839R003.wiff"
Peak Name: "SYN550024"    Mass(es): "283.300/159.000 Da"
Comment: ""    Annotation: ""

Sample Index:      33     

Sample Type:     Standard  

Concentration:      5.00    ng/mL  

Calculated Conc:    4.16    ng/mL  

Acq. Date:       10/10/2018  

Acq. Time:       15:06:24  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    3     

Noise Threshold:   47.29   cps

Area Threshold:  236.44   cps
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Sep. Width:         0.20  

Sep. Height:        0.01  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         10.0    sec

Expected RT:       0.779   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:    0.782   min

Area:          4373.9   counts

Height:         2.56e+003  cps

Start Time:        0.726   min

End Time:          0.828   min
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Peak Name: "SIL-Diazepam(IS)"    Mass(es): "290.000/198.100 Da"
Comment: ""    Annotation: ""

Sample Index:      33     

Sample Type:     Standard  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            
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Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  
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Expected RT:        1.03   min

Use Relative RT:    No    
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FIGURE 4 SRM Chromatogram of a Calibration Standard at the Lower Limit 
of Quantification (5.00 ng/mL) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sample Name: "STD H"    Sample ID: "Vial 40"    File: "BFI0839R003.wiff"
Peak Name: "SYN550024"    Mass(es): "283.300/159.000 Da"
Comment: ""    Annotation: ""

Sample Index:      40     

Sample Type:     Standard  

Concentration:     6250.    ng/mL  

Calculated Conc:   6280.    ng/mL  

Acq. Date:       10/10/2018  

Acq. Time:       15:34:11  

 

Modified:           No    

Proc. Algorithm: Analyst Classic  

Bunching Factor:    3     

Noise Threshold:   47.29   cps

Area Threshold:  236.44   cps
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Sep. Width:         0.20  

Sep. Height:        0.01  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         10.0    sec

Expected RT:       0.779   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:    0.781   min

Area:         4975752.5   counts

Height:         2.85e+006  cps

Start Time:        0.723   min

End Time:          0.922   min
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Sample Name: "STD H"    Sample ID: "Vial 40"    File: "BFI0839R003.wiff"
Peak Name: "SIL-Diazepam(IS)"    Mass(es): "290.000/198.100 Da"
Comment: ""    Annotation: ""

Sample Index:      40     

Sample Type:     Standard  

Concentration:      1.00    ng/mL  

Calculated Conc:    N/A            

Acq. Date:       10/10/2018  

Acq. Time:       15:34:11  
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Bunching Factor:    4     
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,Num. Smooths:       1     

Sep. Width:         0.20  

Sep. Height:        0.01  

Exp. Peak Ratio:    5.00  

Exp. Adj. Ratio:    4.00  

Exp. Val. Ratio:    3.00  

RT Window:         30.0    sec

Expected RT:        1.03   min

Use Relative RT:    No    

 

Int. Type:       Base To Base  

Retention Time:     1.03   min
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FIGURE 5 SRM Chromatogram of a Calibration Standard at the Upper Limit 
of Quantification (6250 ng/mL) 
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APPENDICES SECTION 

 



Test Hem Method No. 
SYN550024 BFII21 

ANALYTICAL METHOD BFI121MS 

Determination of SYN550024 in Rat Blood: Water [1:1 
(v/v)] using LC-MS/MS 

Revision History 

Version Date Created 

001 03 Oct 2018 

002 28 Nov 2018 

Reason for Revision 

Draft 

Method validated (BFI0839). Stability information added 
to sections 5 .1.1 , 5 .2, and 6.3. Information relating to 
carryover added to section 6.3 . 

Author: .... ~ ... ?..~ ......... .. ........ ...... . Date .... . ~<1 .. ~':': .. ?-f:!.~ . . .. ..... . . . .. . 

I. Davies 

Checked: .. &. ..... ~ ... .................... Date .... :l:~ ... ":i.t?. ~ ... ~.~ ~~·· · ·· · ·· ···· · 
R. Lane 

Study Number .... . .. ... . . .. .. . .. .. . .. ... Signature ... . ....... . . . ... .. . . . . . .. .. .. ... ..... . 
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APPENDIX 1 Analytical Method 
 



Test Item Matrix  Method No. Method Type Revision 
SYN550024 Rat blood:water [1:1 (v/v)]  BFI121 MS 002 

 

2 of 8 

1. PRINCIPLE 

SYN550024 (alternative name CSDK387956) is a potassium salt form of CSCY703464, the active 
metabolite of SYN550023 (alternative name CSCY990728). SYN550024 is determined in rat blood 
(with EDTA) diluted [1:1 (v/v)] with water by protein precipitation and the processed samples analysed 
by UPLC analysis with tandem mass spectrometric detection. 

2. COSHH ASSESSMENT 

Normal precautions are necessary when handling the test item i.e. disposable gloves, safety 
glasses, and laboratory coats. 

3. APPARATUS/GLASSWARE/CONSUMABLES 

3.1. APPARATUS 

UPLC pump Agilent * 
Autosampler CTC * 
Mass Spectrometer AB Sciex 6500 QTrap 
  
analytical balance (5 dp) Sartorius * 
analytical balance (3 dp) Sartorius * 
Protein precipitation plates (2 mL reservoir) Phenomenex* 
Pipettes Gilson * 
  

*Alternative items of equipment may be used. 

3.2. GLASSWARE 

Grade A volumetric flasks  as required 
general laboratory glassware as required 

3.3. CONSUMABLES 

pipette tips as required 
tubes as required 

4. REAGENTS / SOLUTIONS 

4.1. REAGENTS 

Formic acid analytical grade Fisher1 
Acetonitrile HPLC grade Fisher1 
Methanol HPLC grade Fisher1 
Propan-2-ol HPLC grade Fisher1 
UHP water  In house 
Dimethyl sulphoxide analytical grade Fisher1 

1Equivalent materials from other sources are acceptable for general reagents. 

 

Report Number: BFI0839 Page 37 of 54 

APPENDIX 1 Analytical Method (Continued) 



Test Item Matrix  Method No. Method Type Revision 
SYN550024 Rat blood:water [1:1 (v/v)]  BFI121 MS 002 
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4.2. REAGENT SOLUTIONS 

4.2.1. 0.1 % (v/v) Formic acid  – mobile phase A 

1 mL of formic acid and 1000 mL of UHP water are added to a suitable storage vessel and mixed. The 
solvent is stored at ambient temperature for up to 2 weeks. 

4.2.2. Methanol – mobile phase B 

1000 mL of methanol are added to a suitable storage vessel. The solvent is stored at ambient temperature 
for up to 3 months. 

4.2.3. Formic acid 0.1 % (v/v) in acetonitrile:propan-2-ol:UHP water [4:3:3 (v/v)] – needle rinse 1 

400 mL of acetonitrile, 300 mL of propan-2-ol and 300 mL of UHP water are added to a 1 L measuring 
cylinder. 1 mL of formic acid is added and the contents mixed. The solution is transferred to a storage 
vessel and is stored at ambient temperature for up to 3 months. 

4.2.4. Methanol – needle rinse 2 

500 mL of methanol are added to the auto sampler needle rinse bottle. The solution is stored at ambient 
temperature for up to 3 months. 

4.2.5. 0.1 % (v/v) Formic acid : methanol [65:35 (v/v)] 

0.65 mL of formic acid are added to 650 mL of water in a suitable storage vessel and mixed. 350 mL 
of methanol are added and the solution mixed. The solution is stored at ambient temperature for up to 
3 months. 

4.2.6. Methanol:DMSO [1:1 (v/v)] 

100 mL of methanol are added to 100 mL of DMSO in a suitable vessel and mixed. The solution is 
stored at ambient temperature for upto 3 months. 
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APPENDIX 1 Analytical Method (Continued) 



Test Item Matrix  Method No. Method Type Revision 
SYN550024 Rat blood:water [1:1 (v/v)]  BFI121 MS 002 
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5. TEST ITEM / REFERENCE STANDARDS 

Test Item / Reference Standard Source 
SYN550024 (CSDK387956) Sponsor 
SIL-Diazepam Sigma Aldrich* 

Test items / reference standards are corrected for purity and salt form during weighing. 
*Equivalent materials from other sources are acceptable for use as internal standard. 

5.1. ANALYTICAL STOCK SOLUTIONS 

The quantities and volumes specified are illustrative and may be scaled up or down as required. 

5.1.1. SYN550024 

Accurately weigh out approximately 10 mg of SYN550024, and dissolve in methanol:DMSO [1:1 
(v/v)], with sonication if necessary, and dilute to volume with the same solvent in a 10 mL Grade A 
volumetric flask to give a solution of approximate concentration 1000 µg/mL. Prepare two solutions, 
one for preparation of calibration standards (A) and the other for Quality Control samples (B). The 
amount weighed should be corrected for purity and salt form (unless blood concentrations are reported 
in terms of SYN550024). These solutions should be stored at approximately 4 °C for up to 32 days. 

5.2. DILUTED SOLUTIONS 

The duplicate analytical stock solutions (A and B) for SYN550024 should be diluted with 
DMSO:methanol  [1:1 (v/v)] to produce two sets of diluted solutions, each set prepared as indicated in 
the following table: 

Volume taken (µL) Concentration 
(µg/mL) 

Final volume (mL) Concentration 
(µg/mL) 

62.5 1000 1 62.5 
160 62.5 1 10.0 
100 10.0 1 1.00 
125 1.00 1 0.125 

The volumes specified in the table are illustrative and may be scaled up or down as required where 
different volumes of diluted solution are required. Diluted solutions have been shown to be stable for 
up to 5 hours at room temperature. 

5.3. INTERNAL STANDARD STOCK SOLUTION 

The internal standard SIL-Diazepam is purchased as a 1000 µg/mL solution in methanol. This solution 
should be stored at approximately -20 °C for long term use. 
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5.4. INTERNAL STANDARD WORKING SOLUTION 

On the day of an analytical run the internal standard stock solution should be diluted with acetonitrile 
to produce an internal standard working solution, to be used in the sample preparation procedure, as 
detailed in the following table: 

Volume taken  
(µL) 

Concentration 
(µg/mL) 

Final volume  
(mL) 

Concentration 
(ng/mL) 

10.0 1000 1.00 10000 

100 10.0 25.0 40.0 

The volumes specified in the table are illustrative and may be scaled up or down as required where 
different volumes of internal standard are required. 

6. PROCEDURES 

6.1. CALIBRATION STANDARDS 

Calibration standards are prepared by aliquotting volumes of the diluted solutions (A) into 
polypropylene tubes and adding the appropriate volume of rat blood : water [1:1 (v/v)], the blood 
containing EDTA as anticoagulant. The samples are then mixed briefly. Calibration standards should 
be aliquotted into polypropylene tubes in appropriate portions and stored at approximately -80°C, if 
necessary, if stability has been demonstrated. The calibration standards are prepared as indicated in the 
table below:  

Calibration 
standard 

Spiking 
solution 
conc. 
(µg/mL) 

Spike volume 
(µL) 

Final volume  
matrix (mL) 

Matrix conc. 
(ng/mL) 

Blood 
conc. 
(ng/mL) 

A 0.125 4.00 0.200 2.50 5.00 
B 0.125 10.0 0.200 6.25 12.5 
C 1.00 4.00 0.200 20.0 40.0 
D 1.00 10.0 0.200 50.0 100 
E 10.0 4.00 0.200 200 400 
F 10.0 10.0 0.200 500 1000 
G 62.5 4.00 0.200 1250 2500 
H 62.5 10.0 0.200 3125 6250 

The volumes specified in the tables are illustrative and may be scaled up appropriately where increased 
volumes of calibration standards are required. 

6.2. VALIDATION SAMPLES / QUALITY CONTROL SAMPLES 

Validation Samples / Quality Control (QC) samples are prepared by aliquotting volumes of the diluted 
solutions (B) into polypropylene tubes and adding the appropriate volume of of rat blood : water [1:1 
(v/v)], the blood containing EDTA as anticoagulant. The samples are then mixed briefly. Validation / 
QC samples should be aliquotted into polypropylene tubes in appropriate portions and stored at 
approximately -80°C. The Validation / QC samples are prepared as indicated in the table below: 
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Validation/QC 
sample 

Spiking 
solution 
conc. 
(µg/mL) 

Spike 
volume 
(µL) 

Final volume 
matrix (mL) 

Matrix 
conc. 
(ng/mL) 

Blood 
conc. 
(ng/mL) 

VS1 0.125 8.00 0.400 2.50 5.00 
VS2 / QC low 0.125 20.0 0.400 6.25 12.5 
VS3 / QC med 10.0 4.00 0.400 100 200 
VS4 / QC high 62.5 16.0 0.400 2500 5000 
VS5 62.5 20.0 0.400 3125 6250 

The volumes specified in the tables are illustrative and may be scaled up or down when different 
volumes of Validation / QC Samples are required. Validation samples prepared at concentrations greater 
than 6250 ng/mL (blood concentration) may be prepared directly from the stock analyte solutions if 
necessary, or from diluted solutions other than those detailed in section 5.2. 

6.3. SAMPLE PREPARATION 

SYN550024 has been shown to be stable in rat blood : water [1:1 (v/v)] for up to 24 hours at 
room temperature, up to 29 days when stored frozen at approximately -80 °C, and through 3 
freeze-thaw cycles. Processed samples are stable for 3 days within the chilled autosampler 
compartment (approximately 4 °C). Mean carryover determined in the validation study was 
> 20 % of the LLQ. Any impact should be minimised by judicious arrangement of study 
samples, for example, samples with expected low concentrations should not immediately 
succeed those of expected high concentration (analysis in time profile order is acceptable but 
avoid late terminal phase samples or controls succeeding tmax samples). 

Samples are extracted from of rat blood : water [1:1 (v/v)] by protein precipitation according to the 
procedure given below: 

1 Aliquot 100 µL of acetonitrile, into the wells of the protein plate which are intended for the 
double blank samples. 

2 Aliquot 100 µL of working internal standard solution (40.0 ng/mL) into all other wells 
3 Aliquot 5 µL of calibration standard, Validation / QC sample, study sample, blank rat 

blood: water [1:1 (v/v)] into the appropriate wells of the protein plate. 
4 Agitate the liquids in the wells by placing the protein plate onto a vortex mixer. Grip the 

protein plate and mix the samples at a moderate speed for approximately 10 seconds. 
5 Place a collection plate or a rack of 1.4 mL micronic tubes within the extraction manifold, 

and place the protein plate on top of the manifold. Draw the supernatants through the filters 
into the collection tubes by applying vacuum to the manifold. 

6 Add 800 uL of 0.1 % (v/v) formic acid : methanol [65:35 (v/v)] to the tubes, vortex mix for 
30 seconds, centrifuge, and inject samples into LC-MS/MS system. 
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6.4. HPLC CONDITIONS 

HPLC column 50 x 2.1 mm Kinetex C18, 2.6µm  
Column temperature 60 °C 
Flow rate 0.7 mL/min 
Mobile phase A 0.1% Formic acid 
Mobile phase B Methanol 
Needle Rinse 1 Formic acid 0.1 % (v/v) in acetonitrile:propan-2-ol:UHP 

water [4:3:3 (v/v)] 
Needle Rinse 2 Methanol 
HPLC mode Gradient 
Typical injection volume 1-15 µL 

Gradient programme  

Time (min) Composition (%) A Composition (%) B 
0.00 65 35 
1.50 0 100 
3.00 0 100 
3.01 65 35 
3.20 65 35 

6.5. MASS SPECTROMETER CONDITIONS 

Ionisation mode Electro spray 
Polarity Positive 
Curtain gas (nitrogen) 40* 
Gas 1 60* 
Gas 2 60* 
Collision gas (nitrogen) 5* 
Source / auxiliary gas temperature 550 °C 
LC effluent split ratio 100 % to mass spectrometer 

* The values given are approximate 

Mass Spectrometer Analyte Detection Conditions 

Analyte Precursor 
ion (m/z) 

Product 
ion (m/z) 

Dwell 
time (ms) 

Typical 
retention time 
(min) 

SYN550024 283 159 50 0.7 
SIL-Diazepam 290 198 50 0.9 
SYN550023 * 341 173 50 1.0 

Nominal m/z values are shown for precursor and product ions. 
* The mass transition for the parent (procide) is retained and only used when specifically required e.g. 
study plan specifies monitoring or quantification of parent. 

7. QUANTIFICATION 

The peak area ratios of the calibration standards are plotted against theoretical concentration and a 
quadratic regression analysis carried out using the proprietary software Analyst® (AB Sciex Ltd). The 
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calibration line is weighted by a factor 1/X2. Validation Sample, Quality Control Sample, and study 
sample concentrations are interpolated from the calibration line. 

8. DEVIATIONS FROM THE METHOD 

Any deviations from this method should be documented on the appropriate Analytical Run Front Sheet 
(SOP BIO.GEN.001). 
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