
 

Bioanalytical Contributing Scientist Report 

RT-qPCR Determination of SARS-CoV-2 for Protocol FY21-155, “SARS-CoV-2 Efficacy of 
Aerosolized Calcium Glycerophosphate (CGP) in a Syrian hamster model” 

 

Study Number: FY21-055 

Sponsor: AkPharma Inc 
P.O. Box 111 
Pleasantville, NJ 08232 

Test Facility: Lovelace Biomedical 
2425 Ridgecrest Drive SE 
Albuquerque, NM 87108 

Location of Laboratory: 
Bldg. 9217, Area Y 
Kirtland Air Force Base 
Albuquerque, NM 87115

Contributing Scientist  
Adriana Rascon, M.S. 
Research Assistant 
Microbial Analysis

 
  



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 2 of 3 

LOVELACE SIGNATURES 

Name/Signature  Date 

   

Adriana A. Rascon, M.S. 
Research Associate, Microbial Analysis  

  

 

  



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 3 of 4 

TABLE OF CONTENTS Page No.  

LOVELACE SIGNATURES .......................................................................................................... 2�

LIST OF ABBREVIATIONS ......................................................................................................... 5�

PROJECT INFORMATION ........................................................................................................... 6�

1� INTRODUCTION .................................................................................................................. 7�

2� EXPERIMENTAL .................................................................................................................. 7�

2.1� PCR Method.................................................................................................................... 7�

2.2� Study Samples ................................................................................................................. 7�

2.2.1� Sample Source and Date of Collection ....................................................................... 7�

2.2.2� Sample Storage ........................................................................................................... 7�

3� RESULTS ............................................................................................................................... 7�

3.1� Sample Assay Schedule .................................................................................................. 7�

3.2� Quantification Cycle Values of Calibration Standards ................................................... 7�

3.3� Standard Curve Performance .......................................................................................... 7�

3.4� Concentrations of QC Samples ....................................................................................... 7�

3.5� Concentrations of Study Samples ................................................................................... 8�

3.6� Deviations ....................................................................................................................... 8�

4� STUDY SAMPLE RESULTS ................................................................................................ 8�

5� GENERAL SOPS ................................................................................................................. 17�

6� COMPUTER APPLICATION PROGRAMS ...................................................................... 17�

7� DISCUSSION ....................................................................................................................... 17�

8� REFERENCES ..................................................................................................................... 17�

9� APPENDICES ...................................................................................................................... 18�

  



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 4 of 5 

LIST OF TABLES Page No. 

Table 1. Method Information Summary ......................................................................................... 7�

Table 2. Sample Assay Schedule .................................................................................................... 8�

Table 3. Performance of Calibration Standards .............................................................................. 9�

Table 4. Calibration Curve Performance ...................................................................................... 10�

Table 5. Concentration of QC Samples ........................................................................................ 10�

Table 6. Lung Tissue Summary ..................................................... Error! Bookmark not defined.�

Table 7. Nasal Swab Summary ...................................................... Error! Bookmark not defined.�

Table 8. SOPs Used During Sample Analysis .............................................................................. 17�

 

LIST OF APPENDICES Page No. 

Appendix A. Method MBM-1387 ................................................................................................ 18�

 

REVISION HISTORY Page No. 

Current Version Description of Change(s) Supersedes 

FY21-155 RT-qPCR Initial NA 

 



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 5 of 6 

LIST OF ABBREVIATIONS 

AQL Above the quantification limit 

BQL Below the quantification limit 

Cq Quantification Cycle  

ºC Degrees Celsius 

CV Coefficient of Variation 

LLOQ Lower Limit of Quantification 

mL Milliliter 

NA Not applicable 

ng nanogram 

PCR Polymerase Chain Reaction 

RNA Ribonucleic Acid 

RT-qPCR Quantitative Reverse Transcription PCR 

rxn Reaction 

R2 coefficient of determination 

SD Standard Deviation 

SOP Standard Operating Procedure 

µg Microgram 

µL Microliter 

  



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 6 of 7 

PROJECT INFORMATION 

Study Director: Adam Werts, DVM, PhD, Dipl. ACLAM 
Lovelace Biomedical 

Test Facility: Lovelace Biomedical 
2425 Ridgecrest Drive SE 
Albuquerque, NM 87108 

Location of Laboratory: 
Bldg. 9217, Area Y 
Kirtland Air Force Base 
Albuquerque, NM 87115 

Sponsor Details: AkPharma 

Contributing 
Scientist: 

Adriana Rascon, M.S. 
Research Assistant 
Microbial Analysis

Protocol No: FY21-155, original effective on 03Jun2021. 

  



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 7 of 8 

1 INTRODUCTION 

Tissue samples were collected and analyzed to test whether aerosolized calcium glycerophosphate 
(CGP) has a therapeutic effect against SARS-CoV-2 in a Syrian hamster model.  These samples 
were analyzed using test method MBM-1387. This report provides the sample results, calibration 
standards and positive control (PC) performance for the sample analysis. 

2 EXPERIMENTAL 

2.1 PCR Method 

Test method MBM-1387 is a RT-qPCR method developed at Lovelace Biomedical for the 
Multiplex Quantitative Real-Time PCR Analysis SARS-CoV-2 Genomic and Subgenomic 
Content in Tissues, Fluids and Feces using Trizol Inactivation. These methods were verified for 
performance prior to sample analysis. Refer to Table 1 for a summary of the methods, Appendix A 
for method MBM-1387 details. 

Table 1. Method Information Summary 

Method No. MBM-1387 
Analytes SARS-CoV-2 N2 gene/ E gene 
Reference Gene NA
Assay Range (copies/ Rxn) 2.5 x 108 to 2.5 x 101 
Positive Control Concentrations (copies/Rxn) 5.0 x 104 

Matrix Hamster Tissue, Fluid, Feces 

2.2 Study Samples 

2.2.1 Sample Source and Date of Collection 

Samples were collected at Lovelace Biomedical on 18 – 25Jun2021. 

2.2.2 Sample Storage 

Study samples were stored at Lovelace Biomedical in a freezer with a temperature of -70 to -90 °C. 

3 RESULTS 

3.1 Sample Assay Schedule 

Details of the sample analysis runs are presented in Table 2. 

3.2 Quantification Cycle Values of Calibration Standards 

The results for the Cq values generated by the calibrators are provided in Table 3. 

3.3 Standard Curve Performance 

The curve parameters including the efficiency, coefficient of determination (R2), slope, and 
intercept are provided in Table 4. 

3.4 Concentrations of QC Samples 

Results for the positive control samples are provided in Table 5. 
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3.5 Concentrations of Study Samples 

The concentration of SARS-CoV-2 N2 genomic material and SARS-CoV-2 E gene subgenomic 
content in study samples are reported as the copy number per gram of tissue in Table 6 and copy 
number per swab in Table 7.  

3.6 Deviations 

There were no study deviations.  

4 STUDY SAMPLE RESULTS 

Table 2. Sample Assay Schedule 

Run Number Assay Date Run Information 
Run 

Accepted/Rejected 
SARS-CoV 2 N2 Assay 

1 29-Jun-21 PCR01 – Tissues and Swabs Accepted  

2 29-Jun-21 PCR02 - Swabs Accepted 

SARS CoV-2 sgm RNA Assay 

1 29-Jun-21 PCR01 – Tissues and Swabs Accepted 

2 29-Jun-21 PCR02 - Swabs Accepted 
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Table 3. Performance of Calibration Standards 

Sample Name STD-1 STD-2 STD-3 STD-4 STD-5 STD-6 STD-7 STD-8 

Conc. (copies/rxn) 2.5x108 2.5x107 2.5x106 2.5x105 2.5x104 2.5x103 2.5x102 2.5x101 

Run Date 
Run 

Number 
Cq Value 

SARS-CoV-2 N2 Assay 

29Jun2021 1 

13.19 16.39 19.39 22.72 26.18 29.09 32.48 36.28 

12.82 16.00 19.40 22.49 26.31 29.04 32.41 36.38 

12.99 16.07 19.38 22.49 26.40 29.21 32.36 35.22 

29Jun2021 2 

12.39 15.94 19.38 22.45 27.79 28.86 32.22 36.95 

12.29 15.74 19.09 22.77 27.88 28.88 32.43 35.79 

12.08 15.88 19.28 23.02 27.65 29.12 32.30 36.38 

Overall Mean 12.63 16.00 19.32 22.66 27.04 29.03 32.37 36.17 

S.D. 0.434 0.221 0.123 0.221 0.816 0.139 0.093 0.592 

%CV 3.4 1.4 0.6 1.0 3.0 0.5 0.3 1.6 

SARS-CoV-2 sgm RNA Assay 

29Jun2021 1 

12.07 14.94 17.97 21.08 24.09 27.40 31.07 34.86 

11.65 14.49 17.82 20.92 24.03 27.44 31.02 34.87 

11.21 14.59 17.79 20.99 24.27 27.75 30.73 33.66 

29Jun2021 2 

12.81 16.26 19.70 22.94 26.55 29.32 32.94 40.00 

12.77 16.13 19.45 23.14 26.64 29.28 32.93 40.00 

12.55 16.24 19.65 23.31 26.50 29.65 33.15 40.00 

Overall Mean 12.18 15.44 18.73 22.06 25.34 28.47 31.97 37.23 

S.D. 0.651 0.859 0.958 1.176 1.335 1.049 1.141 3.064 

%CV 5.3 5.6 5.1 5.3 5.3 3.7 3.6 8.2 
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Table 4. Calibration Curve Performance  

Run Date Run Number % Efficiency R-Squared Slope Intercept 

SARS-CoV-2 N2 Assay 

29Jun2021 1 102.1 0.999 -3.273 40.394 

29Jun2021 2 97.0 0.992 -3.396 41.075 

Overall Mean 99.6 0.996 -3.335 40.735 

S.D. 3.606 0.005 0.087 0.482 

%CV 3.6 0.5 -2.6 1.2 

SARS-CoV-2 sgm RNA Assay 

29Jun2021 1 103.0 0.998 -3.253 38.711 

29Jun2021 2 98.2 0.999 -3.366 41.121 

Overall Mean 100.6 0.999 -3.3095 39.916 

S.D. 3.394 0.001 0.080 1.704 

%CV 3.4 0.1 -2.4 4.3 

 

 
 

Table 5. Concentration of QC Samples 

Positive Control 
Nominal = 5.00 E +04 

Log10 = 4.699 

SARS-CoV-2 N2 Assay SARS-CoV-2 sgm RNA Assay 

Run Number 1 2 Run Number 1 2 

Run Date 29Jun2021 29Jun2021 Run Date 29Jun2021 29Jun2021 
 

4.520 4.586  4.641 4.659
 

4.555 4.650  4.658 4.699
 

4.541 4.637  4.669 4.704

Mean 4.539 4.624 Mean 4.656 4.687

SD 0.0176 0.0338 SD 0.0141 0.0247

CV 0.4 0.73 CV 0.30 0.53

%Bias -3.4 -1.6 %Bias -0.9 -0.2 
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Table 6. Lung Tissue Summary 
Treatment Group Sample ID N2 RNA (copies/g) Sgm RNA (copies/g) 

Group 1 

1001 Lung 1.58E+11 3.66E+09 

1002 Lung 6.15E+10 1.41E+09 

1003 Lung 3.32E+08 7.21E+06 

1004 Lung 1.20E+10 2.88E+08 

1005 Lung 1.27E+10 3.59E+08 

1006 Lung 1.62E+10 5.03E+08 

1007 Lung 9.33E+09 1.95E+08 

1008 Lung 6.92E+09 1.79E+08 

1009 Lung 9.86E+07 1.73E+06 

1010 Lung 2.61E+10 6.14E+08 

Group 2 

2001 Lung 1.79E+10 4.63E+08 

2002 Lung 1.20E+09 2.50E+07 

2003 Lung 4.37E+09 9.54E+07 

2004 Lung 8.66E+09 1.67E+08 

2005 Lung 3.54E+09 7.56E+07 

2006 Lung 2.39E+09 7.44E+07 

2007 Lung 3.09E+10 5.42E+08 

2008 Lung 1.75E+10 2.84E+08 

2009 Lung 2.40E+10 4.21E+08 

2010 Lung 4.88E+09 1.03E+08 

Group 3 

3001 Lung 5.35E+08 1.13E+07 

3002 Lung 4.60E+09 7.62E+07 

3003 Lung 1.47E+10 2.94E+08 

3004 Lung 1.10E+09 2.50E+07 

3005 Lung 8.89E+09 1.57E+08 

3006 Lung 5.36E+09 7.74E+07 

3007 Lung 1.29E+10 2.31E+08 

3008 Lung 1.65E+09 2.75E+07 

3009 Lung 4.58E+09 8.50E+07 

3010 Lung 1.69E+10 2.91E+08 

Group 4 

4001 Lung 3.75E+10 9.53E+08 

4002 Lung 6.51E+09 2.31E+08 

4003 Lung 1.84E+10 4.48E+08 

4004 Lung 5.82E+10 1.46E+09 

4005 Lung 5.33E+07 1.00E+06 

4006 Lung 1.71E+10 4.50E+08 

4007 Lung 4.79E+09 1.85E+08 
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4008 Lung 4.98E+09 1.67E+08 

4009 Lung 5.82E+09 1.87E+08 

4010 Lung 3.74E+09 1.02E+08 

Group 5 

5001 Lung 4.46E+09 8.27E+07 

5002 Lung 6.09E+10 1.33E+09 

5003 Lung 7.50E+09 1.91E+08 

5004 Lung 8.26E+09 1.94E+08 

5005 Lung 8.13E+08 1.76E+07 

5006 Lung 1.77E+10 4.81E+08 

5007 Lung 5.07E+09 1.10E+08 

5008 Lung 1.30E+09 3.31E+07 

5009 Lung 1.23E+10 2.47E+08 

5010 Lung 2.10E+10 3.50E+08 

Group 6 

6001 Lung 6.55E+09 1.34E+08 

6002 Lung 1.35E+10 2.04E+08 

6003 Lung 2.42E+09 7.39E+07 

6004 Lung 2.24E+09 4.65E+07 

6005 Lung 2.23E+09 6.33E+07 

6006 Lung 9.62E+09 2.35E+08 

6007 Lung 5.58E+09 7.91E+07 

6008 Lung 1.62E+09 2.42E+07 

6009 Lung 9.12E+09 1.57E+08 

6010 Lung 8.97E+09 2.07E+08 
 LLOQ 2.01E+04 
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Table 7. Nasal Swab Summary 
Treatment Group Sample ID N2 RNA (copies/swab) Sgm RNA (copies/swab) 

Group 1 

1001 Nasal Swab D3 4.80E+07 7.78E+05 

1002 Nasal Swab D3 3.88E+07 3.56E+05 

1003 Nasal Swab D3 1.54E+08 2.29E+06 

1004 Nasal Swab D3 1.13E+09 2.61E+07 

1005 Nasal Swab D3 3.08E+08 6.16E+06 

1006 Nasal Swab D3 1.26E+08 2.83E+06 

1007 Nasal Swab D3 3.89E+08 1.01E+07 

1008 Nasal Swab D3 2.77E+08 5.15E+06 

1009 Nasal Swab D3 5.91E+08 1.31E+07 

1010 Nasal Swab D3 8.33E+07 1.53E+06 

Group 2 

2001 Nasal Swab D3 2.63E+08 5.49E+06 

2002 Nasal Swab D3 6.01E+08 1.57E+07 

2003 Nasal Swab D3 1.56E+08 2.26E+06 

2004 Nasal Swab D3 1.50E+08 2.82E+06 

2005 Nasal Swab D3 1.14E+08 1.89E+06 

2006 Nasal Swab D3 8.76E+07 1.49E+06 

2007 Nasal Swab D3 3.07E+08 6.28E+06 

2008 Nasal Swab D3 3.30E+08 6.42E+06 

2009 Nasal Swab D3 5.58E+07 8.81E+05 

2010 Nasal Swab D3 1.58E+07 8.52E+04 

Group 3 

3001 Nasal Swab D3 1.37E+08 2.92E+06 

3002 Nasal Swab D3 2.23E+08 5.47E+06 

3003 Nasal Swab D3 2.52E+08 4.73E+06 

3004 Nasal Swab D3 1.75E+08 3.54E+06 

3005 Nasal Swab D3 4.71E+08 9.99E+06 

3006 Nasal Swab D3 3.02E+08 6.00E+06 

3007 Nasal Swab D3 4.34E+08 1.02E+07 

3008 Nasal Swab D3 1.60E+08 2.62E+06 

3009 Nasal Swab D3 6.85E+08 1.50E+07 

3010 Nasal Swab D3 3.12E+08 6.98E+06 

Group 4 

4001 Nasal Swab D3 1.51E+08 1.51E+06 

4002 Nasal Swab D3 2.38E+08 2.80E+06 

4003 Nasal Swab D3 2.02E+08 2.99E+06 

4004 Nasal Swab D3 1.43E+08 2.46E+06 

4005 Nasal Swab D3 2.67E+08 4.81E+06 

4006 Nasal Swab D3 7.54E+07 9.57E+05 

4007 Nasal Swab D3 1.38E+08 2.12E+06 
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4008 Nasal Swab D3 2.72E+08 4.25E+06 

4009 Nasal Swab D3 2.26E+08 4.14E+06 

4010 Nasal Swab D3 2.92E+08 3.43E+06 

Group 5 

5001 Nasal Swab D3 1.28E+08 2.16E+06 

5002 Nasal Swab D3 2.84E+08 4.70E+06 

5003 Nasal Swab D3 8.66E+07 1.29E+06 

5004 Nasal Swab D3 1.31E+08 1.79E+06 

5005 Nasal Swab D3 1.34E+08 2.06E+06 

5006 Nasal Swab D3 2.00E+08 3.11E+06 

5007 Nasal Swab D3 1.27E+08 1.58E+06 

5008 Nasal Swab D3 2.31E+08 3.70E+06 

5009 Nasal Swab D3 6.41E+07 7.86E+05 

5010 Nasal Swab D3 2.97E+08 4.81E+06 

Group 6 

6001 Nasal Swab D3 2.72E+08 3.54E+06 

6002 Nasal Swab D3 1.57E+08 2.13E+06 

6003 Nasal Swab D3 2.29E+08 3.90E+06 

6004 Nasal Swab D3 3.32E+08 4.26E+06 

6005 Nasal Swab D3 1.02E+08 1.28E+06 

6006 Nasal Swab D3 7.68E+07 1.05E+06 

6007 Nasal Swab D3 1.86E+08 2.66E+06 

6008 Nasal Swab D3 1.57E+08 2.16E+06 

6009 Nasal Swab D3 1.62E+08 2.70E+06 

6010 Nasal Swab D3 1.13E+08 1.51E+06 

Group 1 

1001 Nasal Swab D5 2.70E+07 4.21E+05 

1002 Nasal Swab D5 7.31E+07 1.49E+06 

1003 Nasal Swab D5 4.00E+07 5.39E+05 

1004 Nasal Swab D5 1.63E+08 2.73E+06 

1005 Nasal Swab D5 3.31E+07 5.47E+05 

1006 Nasal Swab D5 5.09E+07 6.51E+05 

1007 Nasal Swab D5 3.81E+07 6.61E+05 

1008 Nasal Swab D5 1.10E+07 1.32E+05 

1009 Nasal Swab D5 2.02E+08 3.30E+06 

1010 Nasal Swab D5 3.01E+07 3.09E+05 

Group 2 

2001 Nasal Swab D5 4.04E+07 5.84E+05 

2002 Nasal Swab D5 6.03E+07 7.52E+05 

2003 Nasal Swab D5 7.00E+07 1.30E+06 

2004 Nasal Swab D5 2.56E+07 3.53E+05 

2005 Nasal Swab D5 1.04E+08 2.23E+06 

2006 Nasal Swab D5 1.01E+07 1.43E+05 
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2007 Nasal Swab D5 2.07E+07 2.97E+05 

2008 Nasal Swab D5 2.00E+07 2.57E+05 

2009 Nasal Swab D5 2.83E+07 4.23E+05 

2010 Nasal Swab D5 2.34E+08 3.82E+06 

Group 3 

3001 Nasal Swab D5 1.08E+07 1.40E+05 

3002 Nasal Swab D5 6.45E+07 1.27E+06 

3003 Nasal Swab D5 7.08E+07 1.31E+06 

3004 Nasal Swab D5 6.94E+07 1.13E+06 

3005 Nasal Swab D5 1.35E+08 2.68E+06 

3006 Nasal Swab D5 7.01E+07 9.60E+05 

3007 Nasal Swab D5 5.21E+07 7.93E+05 

3008 Nasal Swab D5 7.31E+07 7.10E+05 

3009 Nasal Swab D5 1.23E+08 1.66E+06 

3010 Nasal Swab D5 2.28E+07 2.69E+05 

Group 4 

4001 Nasal Swab D5 1.79E+07 2.31E+05 

4002 Nasal Swab D5 9.70E+07 2.14E+06 

4003 Nasal Swab D5 4.08E+07 8.13E+05 

4004 Nasal Swab D5 3.33E+07 4.98E+05 

4005 Nasal Swab D5 6.18E+07 7.99E+05 

4006 Nasal Swab D5 6.65E+07 7.64E+05 

4007 Nasal Swab D5 6.76E+07 8.55E+05 

4008 Nasal Swab D5 7.97E+06 1.18E+05 

4009 Nasal Swab D5 5.39E+07 7.14E+05 

4010 Nasal Swab D5 1.84E+07 2.63E+05 

Group 5 

5001 Nasal Swab D5 2.18E+07 3.09E+05 

5002 Nasal Swab D5 4.46E+07 6.75E+05 

5003 Nasal Swab D5 2.14E+07 2.47E+05 

5004 Nasal Swab D5 8.21E+07 1.26E+06 

5005 Nasal Swab D5 1.04E+08 2.18E+06 

5006 Nasal Swab D5 7.86E+07 1.29E+06 

5007 Nasal Swab D5 2.38E+07 2.98E+05 

5008 Nasal Swab D5 7.82E+06 1.14E+05 

5009 Nasal Swab D5 1.94E+07 2.56E+05 

5010 Nasal Swab D5 2.41E+07 2.07E+05 

Group 6 

6001 Nasal Swab D5 2.52E+08 3.80E+06 

6002 Nasal Swab D5 5.09E+07 6.27E+05 

6003 Nasal Swab D5 3.31E+07 5.00E+05 

6004 Nasal Swab D5 1.04E+08 1.99E+06 

6005 Nasal Swab D5 1.41E+08 2.05E+06 
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6006 Nasal Swab D5 1.25E+07 1.47E+05 

6007 Nasal Swab D5 1.72E+07 2.19E+05 

6008 Nasal Swab D5 2.17E+07 2.72E+05 

6009 Nasal Swab D5 2.01E+08 2.86E+06 

6010 Nasal Swab D5 3.25E+07 4.56E+05 

LLOQ 1.25E+03 

  



FY21-155 Contributing Scientist Report 
Bioanalytical RT-qPCR  

Page 17 of 18 
 

5 GENERAL SOPS 

The following SOPs on file at Lovelace Biomedical were employed as part of the study sample 
analysis: 

Table 8. SOPs Used During Sample Analysis 

SOP TITLE SOP No. 

Operation and Maintenance of the Bio-Rad CFX Real-Time PCR Detection System TXE-2040 

Use and Maintenance of the epMotion CHP-2136 

Use and Maintenance of the KingFisher Flex CHE-2137 

6 COMPUTER APPLICATION PROGRAMS 

The computer application program CFX Maestro was used to acquire sample data for this study 
and for data processing. Microsoft Office Excel was used for statistical calculations. When Excel 
was used the calculations were 100% QCed. 

7 DISCUSSION 

The data presented in this biosample analysis report represent data from assay runs that met 
performance standards and all samples were within the range(s) of the standard curves.  Therefore, 
the data presented in this report are considered accurate and suitable. 

8 REFERENCES 

 Method MBM-1387: Multiplex Quantitative Real-Time PCR Analysis of SARS-CoV-2 
Genomic and Subgenomic Content in Tissues, Feces and Fluids using Trizol Inactivation 
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9 APPENDICES 

Appendix A. Method MBM-1387 
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