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COMPLIANCE STATEMENT 
 
14-Day Single Intravenous Dose Toxicity Study of [19F]FP-R01-MG-F2 in Sprague Dawley Rats 

 
The study was conducted in compliance with Food and Drug Administration Good Laboratory Practices 
as found in title 21 Code of Federal Regulations part 58 with the following exceptions:  

Dose formulation analysis for concentration and stability was not conducted for the test article 
formulation. Manufacturing of the vehicle components, ethanol and sterile saline (0.9% sodium 
chloride), were conducted in accordance with cGMP regulations and characterization 
conducted in accordance with USP regulations. 

All statistical analyses were performed with non-validated software (statistical package R 
version 3.1.2 (for ANOVA using the aov function) and the multcomp package for Dunnett's t-
tests). The statistical analysis report was audited against the study data by SoBran’s QAU. 

 
There were no deviations from the aforementioned regulations that affected the quality or integrity 
of the study or the interpretations of the results in this report. 
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QUALITY ASSURANCE STATEMENT 
 

14-Day Single Intravenous Dose Toxicity Study of [19F]FP-R01-MG-F2 in Sprague Dawley Rats 
 
The SoBran Rangos Animal Facility is reviewed by SoBran’s Quality Assurance Unit (QAU) on a 
monthly basis for quality assurance/quality control compliance. Individual studies are monitored 
according to the designated Good Laboratory Practices (GLP) status as found in title 21 Code of 
Federal Regulations part 58, the protocol, and SoBran’s Standard Operating Procedures.  All 
findings were reported to the Study Director and Study Management as indicated below. 

 
 

Study Phase Audited Date(s) Audited 
Date Reported to Study 
Management 

Date Reported to 
Study Director 

Day 1 Test Article 
Formulation; Dose 
Administration 

10/7/2014 10/15/2014 10/15/2014 

Day 15 Blood Collection, 
Necropsy and Organ 
Weights 

10/21/2014 10/23/2014 10/23/2014 

Draft report  Audit and 
Data Review 10/8/2014 10/9/2014 10/9/2014 

Statistics Report Audit 10/8/2014 10/9/2014 10/9/2014 

Final Report Post Audit 2/20/2015 2/20/2015 2/20/2015 
 
All audit findings were addressed appropriately.  This final report accurately describes the study 
methods and procedures used during the conduct of the study and the results were reported 
accurately in the raw data. 
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Abbreviations 
>  greater than  
<  less than  
� greater than or equal to 
� less than or equal to 
Ĺ increase 
Ļ decrease 
Ƃ female 
ƃ male 
° degree 
% percent 
BW or BWT bodyweight 
BWG Bodyweight gain 
C Celsius 
F Fahrenheit 
F or f female 
g gram 
hr or HR hour 
kg kilogram 
L liter 
M or m Male  
mg milligram 
min minute 
mL milliliter 
N  Number or sample size 
NA  or N/A not applicable 
No. or # number 
rcf relative centrifugal field 
rpm revolutions per minute 
S.D. standard deviation 
SD study day/ standard deviation 
sec second 
ug or µg microgram 
U units 
wk week 
FDA Food and Drug Administration 
GLP Good Laboratory Practices 
QA Quality Assurance 
QAU Quality Assurance Unit 
SOP Standard Operating Procedures 
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STUDY INFORMATION PAGE 
 
Test Article: [19F]FP-R01-MG-F2  

Study Initiation Date: September 26, 2014 

Initiation of Dosing: October 7, 2014  

In-life Completion Date: October 21, 2014 

Laboratory Completion Date: February 24, 2015 

Client: 
Stanford University 
1201 Welch Road, Rm PS049 
Stanford, CA 94305-5484 

Sponsor: Frederick T. Chin, Ph.D. 

Testing Facility: 
SoBran Rangos Animal Facility 
855 N. Wolfe Street, Suite 622 
Baltimore, MD  21205 

SoBran Management: Greg Kelly, Ph.D. 

Study Director: Adrienne Edgell, BS, CMAR, LATG 
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I. SUMMARY 
 

The purpose of this study was to evaluate the toxicity of [19F]FP-R01-MG-F2 following a single 
intravenous dose in rats.  This study consisted of one test article treatment group of ten male 
and ten female Sprague-Dawley rats dosed with [19F]FP-R01-MG-F2 (note - small molecule 
only, [19F] is in place of [18F] radioactive component which will be used clinically) at 1.10 mg/kg, 
equivalent to 250x the anticipated clinical dose.  An additional group of ten males and ten 
females received the vehicle, 10% Ethanol in Sterile Saline, and served as the control. All rats 
received a dose volume of 5 mL/kg. The rats were dosed intravenously once on Study Day 1. 
Five male and five female rats from each group were bled on Study Day 3 and the remaining 
rats were bled on Study Day 15. All animals were euthanized and necropsied following blood 
collection.  Parameters evaluated for test article effect included survival, clinical observations, 
body weight, body weight gain, clinical pathology, gross pathology, organ weights, and 
microscopic pathology.   
 
All rats survived to the scheduled termination and remained bright, alert and responsive during 
the study. No abnormal findings were indicated during mortality checks (cagesides) or hands-on 
observations. There was significant increase in bodyweights on Day 3 for treated females, but 
this does not appear to be treatment related.   
 
Treated male rats showed a statistically significant elevation in white blood cell parameters, 
select red blood cell factors, and select chemistry parameters but the changes do not seem to 
be related to treatment related. Treated females showed a statistically significant decrease in 
certain coagulation factors, but these changes do not appear to be treatment related either.  
 
No treatment-related findings were noted in organ weights or microscopic pathology findings. 
 
Under the conditions of this study, there were no treatment related findings in Sprague Dawley 
rats three or fifteen days after a single intravenous dose of [19F]FP-R01-MG-F2 at 1.10 mg/kg. 
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II. PURPOSE 
 

The purpose of this study was to evaluate the toxicity of [19F]FP-R01-MG-F2 following a single 
intravenous dose in rats.   

 
III. MATERIALS AND METHODS 

 
A. Test Article 
 
The test article (TA), [19F]FP-R01-MG-F2, was received from the Sponsor on August 25, 
2014, described as a white powder. The test article was stored frozen in a glass vial.  
Copies of the Test Article Data Sheets are included in Appendix D. 
 
Note: Test article name as per the Quality Control Record (Appendix D) is listed as FP-
GLY-36-Gly-NH2, which represents the chemical structure. The test article is referred to by 
the commercial name provided by the client ([19F]FP-R01-MG-F2) throughout this report and 
in the raw study data.  
 

Name Lot No. Supplier Purity 

[19F]FP-R01-MG-F2 N149 C S Bio Co.; Menlo 
Park, CA 95.48% 

 
B. Vehicle 
 
The vehicle used in this study was 10% Ethanol in Sterile Saline (0.9% sodium chloride, 
USP).  The vehicle components were purchased commercially by SoBran and stored at 
room temperature in accordance with the manufacturer instructions. Copies of the 
Certificate of Analyses for the lots of 10% Ethanol and Sterile Saline used are included in 
Appendix D. 

Name Lot No. Supplier Concentration 

Ethanol (200 proof), USP SHBB0212V Sigma Aldrich; Saint 
Louis, MO. 99.87% 

0.9% Sodium Chloride, USP C886374 Baxter; Cleveland, 
MS 0.888% 

 
C. Dose Preparation  
 
The 0.22 mg/mL test article solution was prepared by adding 40 mL of 10% ethanol solution 
(vehicle control) to 8.8 mg of the test article, mixed gently, and then filtered using a 2µ sterile 
syringe filter. The pH of the 10% ethanol solution was adjusted using HCl and NaOH to 
achieve a pH of 7.4.  The vehicle was passed through a 2µ sterile syringe filter after pH 
adjustment. The test article solution pH remained 7.4 and, therefore, did not need further pH 
adjustment. 
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D. Test System 
 

1. Animals 
 

On October 2, 2014, 21 male and 21 female Sprague-Dawley rats were obtained from 
Harlan, Frederick, MD. The supplier verified that the animals were free of specific active 
infectious diseases prior to arrival at the SoBran facility.  At initiation of dosing, the male 
and female rats were 7 weeks of age, (Date of Birth: 8/15/14).  At randomization the 
body weights of the rats used on study ranged from 199.05 to 218.61 grams (males) 
and 140.99 to 159.28 grams (females). 

Rats were chosen for use in this study since they are considered an acceptable animal 
model for the rodent species for acute toxicity tests prior to clinical use. 

 
2.  Housing 

 
The animals were housed following the specifications recommended in The Guide for the 
Care and Use of Laboratory Animals, Eighth Edition (National Academy Press, 
Washington, D.C., 2011).  Animals were housed in an environmentally controlled room 
which maintained the temperatures of 68 to 79°F.  The facility maintained a relative 
humidity of 30 to 70% with a 12-hour light/12-hour dark cycle. Animals were group housed 
(up to 3 per cage) based on group/sex designation in individually ventilated microisolator 
cages.  Contact sani-chips bedding (Harlan TEKLAD, Indianapolis, IN) was used to absorb 
liquids. Bedding analysis records are on file in the facility and did not reveal any 
contaminants that would have an effect on the results of the study.  

 
Access to the Animal Facility is dictated by Standard Operating Procedures (SOPs) and 
was restricted to authorized personnel only. 

3. Husbandry 
 

The animals were provided ad libitum access to drinking water (Baltimore City Water 
System, Baltimore, MD) via water bottles. The animals were provided ad libitum access 
to Harlan TEKLAD  Certified Global Rodent Diet 2016C (Harlan TEKLAD, Indianapolis, 
IN) except when fasted overnight prior to blood collection. Rats were also offered 
enrichment devices of polycarbonate red tubes.  Periodic water analyses and individual 
feed lot analyses (on file at SoBran) did not reveal any contaminants that would have 
an effect on the results of the study.  The animals were acclimated for five days prior to 
dosing. No disease-related signs were noted during acclimation period. Prior to being 
placed on test, the Clinical Veterinarian approved all the animals for study use.  All 
animals assigned to the study appeared normal on Day 1 prior to dosing. 
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E. Test Procedure 
 
1.  Randomization 

 
The animals were randomized on October 6, 2014 by body weight into two groups of 10 
male and 10 female rats using a computer-generated randomization program, Excel.  The 
animals were group housed (up to 3 per cage). Each animal was assigned a unique 
identification number that was displayed using stainless steel ear tags and also on a 
card on the front of each cage. Raw data and records were also identified with the 
animal number.  

2.  Treatment 
 

Dosing was initiated on October 7, 2014.  Each rat was dosed once intravenously via 
the lateral tail vein with 5 mL/kg of the test article formulation or vehicle control. See 
Table 1 for a summary of the experimental design: 

 
Table 1: Experimental Design 

Group Dose 
Concentration 

Total Number of Animals 

Day 3 Cohort Day 15 Cohort 

  Male Female Male Female 

1.  Control (10% Ethanol 
 in 0.9% Sterile Saline) 

0 mg/mL 5 5 5 5 

2. [19F]FP-R01-MG-F2 
 (1.10 mg/kg) 

0.22 mg/mL 5 5 5 5 

 
3. Body Weights  

 
Body weights of individual animals were taken for randomization (pretest) and on Study 
Day 1 (for calculating individual dose volumes). Day 3 cohort animals were also weighed 
individually on Study Days 2 (pre-fasting) and 3 (post-fasting). Day 15 cohort animals were 
also weighed on Study Days 8, 14 (pre-fasting) and 15 (post-fasting).   

 
4.  Clinical Observations 

 
During the course of this study, all animals were observed twice daily for moribundity, 
mortality, signs of toxicity and overall appearance (cageside observations). Clinical hands-
on observations were collected on Study Days 1, 2 and 3 (for animals terminated on Day 
3), or on Study Days 1, 8, 14 and 15 (for animals terminated on Day 15).  
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5.  Blood Collection  
 

Five male and five female rats from each group were bled on Study Day 3 and the 
remaining five male and five female rats from each group were bled on Study Day 15. 
Immediately prior to bleeding the animals were anesthetized with Isoflurane and then bled 
from the retro orbital sinus. Each animal had a hematology sample collected into a tube 
containing K2 EDTA, a clinical chemistry sample collected into a serum separator tube and 
a coagulation factor sample collected in a sodium citrate tube.  Each tube was individually 
labeled (date, group, sex, and animal number). The hematology samples were sent to 
Bioanalytical Systems, Inc. (BASI) on cold packs the same day as collection for first 
overnight delivery. The clinical chemistry and coagulations samples were centrifuged, 
serum/plasma drawn off and placed into individually labeled vials, and stored frozen until 
shipped on dry ice to BASI following study termination. The clinical pathology report is 
provided in Appendix B.  
 
Note- multiple coagulation samples (including all fibrinogen analysis) could not be 
processed due to inadequate volume required for testing/resampling procedures. The non-
processed samples are addressed in the clinical pathology report (Appendix B) and 
documented as a deviation (as applicable) in Section G. 

 
6.  Necropsy 

 
Following blood collection, animals were euthanized using CO2 overdose, followed by a 
thoracotomy to ensure death.  A comprehensive necropsy was then performed for each 
animal. Once the lungs were examined and weighed they were inflated with formalin to 
ensure proper fixation.  All tissues were placed in an individually labeled container 
containing 10% neutral-buffered formalin, with the exception of testis (males) and eyes 
with optic nerves, which were preserved in modified Davidson’s fixative. Testis and eyes 
with optic nerves were transferred from the modified Davidson’s solution to 70% Ethanol 
following collection. All containers were labeled with study number, date, group number, 
animal number, and Cohort (Day 3 or 15). The pathology report is provided in Appendix C.  
See Table 2 for the specific tissues that were collected and Table 3 for the organs that 
were weighed during necropsy:  

 
Table 2: Tissues Collected for Histology 

Brain Lungs 
Cecum Lymph node (mesenteric) 
Colon Ovaries (2) (females) 
Eyes with optic nerves (2) Salivary glands (mandibular) (2) 
Heart Spleen 
Ileum Testes (2) (males) 
Injection site Thyroid with parathyroid (2) 
Kidneys (2) Trachea 
Lesions (if present) Urinary bladder 
Liver  
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Table 3: Organs Weighed During Necropsy 

Brain Lungs 
Eyes with optic nerves Ovaries 
Heart Spleen 
Kidneys Testes 
Liver Thyroid with parathyroid 

F. Statistics 
 

1. Body Weight 
 

Comprehensive statistical analysis (mean, standard deviations, N) was conducted for 
group mean body weight data comparing treated groups to the control group of each 
sex using one-way Analysis of Variance (ANOVA) followed by Dunnett’s t-test if there is 
significance.  The probability value of less than 0.05 (two-tailed) was used as the critical 
level of significance for all tests. 

 
2. Organ Weights 

 
Comprehensive statistical analysis (mean, standard deviations, N) was conducted for 
organ weight data comparing treated groups to the control group of each sex using 
one-way Analysis of Variance (ANOVA) followed by Dunnett’s t-test if there is 
significance. The probability value of less than 0.05 (two-tailed) was used as the critical 
level of significance for all tests. 

 
3. Clinical Pathology 

 
Comprehensive statistical analysis (mean, standard deviations, N) was conducted for 
clinical pathology data comparing treated groups to the control group of each sex using 
one-way Analysis of Variance (ANOVA), followed by Dunnett’s t-test if there is 
significance. The probability value of less than 0.05 (two-tailed) was used as the critical 
level of significance for all tests. 
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G. Deviations from the Protocol 
 

1. NCR-0109:  Protocol section 10.9 states that organ weights will be collected for select 
tissues.  The following animals/tissues were missing weights due to placement in 
formalin prior to weight collection: #823, Group 1, female  - missing weights for both 
ovaries and thyroid with parathyroid; #833, Group 2, female  - missing weight for one 
ovary.  

Resolution:  Missing organ weights do not impact study outcome. Adequate weights 
were collected on additional animals within each group to provide statistical 
comparison. Organs are in formalin so they can still be processed and observed for 
microscopic changes. 
 

2. NCR-0110:  Protocol section 10.9 states that tissues preserved in modified Davidson's 
fixative will be transferred to ethanol 1-2 days following the necropsy.  Cohort Day 3 
tissues (testis and eyes with optic nerve) were transferred to 70% ethanol 11 days 
following the 10/9/14 necropsy. 

Resolution: Information was forwarded to Pathologist to take into account when 
examining tissues. He reported that there were no issues reading the slides for the 
eyes and testes due to being left in the Davidson's fixative for an extended period of 
time. This deviation has no impact on the study. 

 
3. NCR-0111: On 10/21/14 (Day 15) The following animals/tissues had weights taken 

before the scale was pre-calibrated #828, Group 1 – Female: all organs (brain, eyes 
with optic nerves, heart, kidneys, liver, lungs, ovaries, spleen and thyroid with 
parathyroid); #806, Group 1 – Male: testes. SOP-FSO-420, Section 5.4 states to 
calibrate the analytical scale by collecting 3 weights from a set of analytical weights 
prior to weighing anything.   

Resolution: The late scale calibration has no impact on the study integrity. Scale was 
properly calibrated during organ weight collection of the second animal necropsied that 
day and was found to be within normal limits. 
 

4. NCR-0121:  As per protocol section 10.7, Fibrinogen (a coagulation factor) should be 
analyzed for all animals on study. The clinical pathology lab stated the plasma volumes 
for the coagulation samples collected for both Day 3 and Day 15 animals were 
insufficient to run Fibrinogen analysis. This parameter was therefore excluded from the 
study data. 

Resolution:  The clinical pathology lab contacted the Study Director  on 10/23/14 to 
inform SoBran that there would not be adequate plasma volume to run all three 
coagulation tests as stated in the protocol. The Study Director decided to exclude 
Fibrinogen since that test requires the largest volume and the other tests (PTT and 
APTT) should provide adequate data to show if the test article had effects on the 
coagulation factors. The lack of Fibrinogen data has no study impact. 
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5. NCR-0122:  Protocol Section 10.5 states that animals need to be checked once daily in 
AM during acclimation.  The following dates had checks done in the PM: 10/4/14, 
10/5/14 and 10/6/14. 

Resolution:  There is no study impact since animals were checked at least once daily, 
which satisfies welfare compliance. 
 

6. NCR-0123: Testes and eyes with optic nerves were transfer to 70% Ethanol by SoBran 
staff prior to transfer to the histology lab. The protocol states the transfer will be 
documented in the histology records (Section 10.9), but this was not possible since the 
tissues were transferred prior to being shipped to the histology lab. The transfer was 
documented via memos that will be retained in the study files. 

Resolution:  A memo was written to address the location of the documentation for the 
tissue transfer. It was decided that a protocol amendment for this single item was not 
necessary since the location of the actual tissue transfer and documentation has no 
impact on study integrity as long as it was documented (which was done via memos 
included in the raw data files). 
 

IV. REFERENCES 
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V. ARCHIVES 
 

Raw data generated by the testing facility, any communication regarding the conduct of the study, 
and a copy of the final report will be stored in SoBran’s archive room at the SoBran BioScience 
office in Burtonsville, Maryland for 5 years following the issuance of the final report. Retention 
samples of the dose formulations will be retained for this study and stored at the Rangos animal 
facility in Baltimore, Maryland for 2 years following the issuance of this report.    
 
Archiving of raw data and reports provided by the subcontracted clinical pathology lab is noted in 
the final clinical pathology report (refer to Appendix B).  A hard copy of the final clinical pathology 
report will be archived by SoBran in Burtonsville, Maryland with other study raw data.  
  
Pathology raw data, a copy of the pathology report final report, tissues, blocks, and slides will be 
archived at HSRL archive facilities in Mount Jackson, Virginia following issuance of the final 
pathology report. All raw pathology data and a copy for the final pathology report will be retained for 
a period of 5 years following issuance of the final study report. All tissues, blocks, and slides will be 
retained for a period of 2 years prior to proper disposal or transfer to the client. A hard copy of the 
final clinical pathology report will be archived by SoBran in Burtonsville, Maryland with other study 
raw data. 

VI. RESULTS  
 

1.  Body Weights  
 

Mean and individual body weights are presented in Table 4 (Day 1), Table 5 (Day 2), Table 6 
(Day 3), Table 7 (Day 8), Table 8 (Day 14) and Table 9 (Day 15).   
 
Mean and individual body weight gains (BWG) are presented Table 10. In the Day 3 cohort, 
one vehicle control male, two vehicle control females and two treated female rats lost weight 
between Days 1-2. All Day 3 cohort rats lost weight between Days 1-3 after being fasted, 
except for one male vehicle control and two male treated rats.  In the Day 15 cohort, one 
female vehicle control and one female treated rat lost weight between Days 8-15 but, all other 
rats gained weight during that time.  All Day 15 cohort rats gained weight between Days 1-8, 8-
14, 1-14 and 1-15 and lost weight after being fasted on Days 14-15.  
 
There was a significant increase in bodyweights for treated (Group 2) Females on Day 3 
when compared to the control value, p < 0.05 for the Female controls (Group 1). Although 
this difference is significant, it is a single incident and does not appear to be treatment 
related.   

 
2. Survival and Clinical Observations 

 
All rats survived to the scheduled termination date and remained bright, alert and responsive 
during the course of this study. No abnormal findings were indicated during daily mortally 
(cageside) or hands-on observations.  
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3. Clinical Pathology  
 

The final clinical pathology report is provided in Appendix B. There were no treatment-related 
findings from clinical chemistry, hematology, and coagulation samples collected on Study Days 
3 and 15.  
 
For hematology samples, statistical analysis of the data for study Day 3 revealed white 
blood cell counts (WBC), absolute lymphocyte counts (ALY), absolute monocyte counts 
(AMO), and absolute large unstained cell counts (ALUC)  were increased as compared to 
the control value, p < 0.05 for Group 2 males. On Day 15, Group 2 males showed a 
statistically significant increase in mean corpuscular hemoglobin (MCH) as compared to the 
control value, p < 0.05.  All levels were found to be within the standard historical range for 
Sprague Dawley rats, the changes are not believed to be biologically meaningful because 
of the small magnitude of the difference from the control values. Refer to Section IV for 
historical reference. 
 
For coagulation samples, statistical analysis of the data for study Day 15 showed a 
statistically significant decrease in activated partial thromboplastin time as compared to the 
control value, p < 0.05 for Group 2 females. All levels were found to be within the standard 
historical range for Sprague Dawley rats, and therefore do not appear to be treatment 
related. Refer to Section IV for historical reference. 

 
For clinical chemistry samples, statistical analysis of the data for study Day 3 revealed that 
alkaline phosphatase (ALP) showed a significant increase as compared to the control 
value, p < 0.05 for Group 2 males. On study Days 3 and 15 alanine aminotransferase (ALT) 
was elevated as compared to the control value, p < 0.05 for Group 2 males. Although these 
values do appear higher than the historical reference range and show shows statistical 
significance, the changes are not believed to be biologically meaningful because of the small 
magnitude of the difference from the control values. Refer to Section IV for historical reference. 

 
4. Pathology/Histology 

 
Protocol specified organ weights are shown in Tables 10 and 11.  The final pathology report is 
provided in Appendix C.   
 
No treatment-related findings and statistical significance were noted in the organ weights or 
microscopic pathology findings. The test article, [19F]FP-R01-MG-F2  at 1.10 mg/kg had no 
adverse effects in any of the tissues examined. 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 20 

VII. CONCLUSION 
 
The goal of this study was to evaluate the toxicity of [19F]FP-R01-MG-F2 three and fifteen days 
following a single intravenous dose. 
 
Animals remained bright, alert, and responsive at all times and did not exhibit signs of toxicity 
during the conduct of the study. No treatment-related differences were noted in mean body 
weights and body weight changes, clinical chemistry, hematology, or coagulation parameters. 
In addition, no treatment-related effects were observed organ weights or in gross and 
microscopic pathology. 

 
Under the conditions of this study, there were no treatment related findings in Sprague Dawley 
rats three or fifteen days after a single intravenous dose of [19F]FP-R01-MG-F2 at 1.10 mg/kg. 
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Table 4: Day 1 Bodyweights for Male and Female Rats 
 
Animal  
Number 

Group/ 
Sex 

Bodyweight (g) Animal 
Number 

Group/ 
Sex 

Bodyweight 
(g) 

801 1/M 209.18 823 1/F 151.91 
802 1/M 206.54 824 1/F 149.54 
803 1/M 205.90 825 1/F 146.70 
804 1/M 219.91 826 1/F 147.89 
805 1/M 205.25 827 1/F 154.81 
806 1/M 211.33 828 1/F 152.89 
807 1/M 213.74 829 1/F 158.21 
808 1/M 213.20 830 1/F 152.50 
809 1/M 207.12 831 1/F 151.91 
810 1/M 204.58 832 1/F 148.87 

Mean 209.68 Mean 151.52 
SD 4.86 SD 3.43 

 
811 2/M 199.43 833 2/F 153.87 
812 2/M 209.47 834 2/F 151.37 
813 2/M 209.00 835 2/F 157.87 
814 2/M 210.57 836 2/F 152.01 
815 2/M 213.35 837 2/F 154.70 
816 2/M 211.76 838 2/F 152.16 
817 2/M 205.89 839 2/F 150.51 
818 2/M 204.12 840 2/F 153.83 
819 2/M 212.16 841 2/F 142.77 
820 2/M 204.08 842 2/F 149.61 

Mean 207.98 Mean 151.87 
SD 4.45 SD 3.97 
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Table 5: Day 2 (pre-fasted) Bodyweights for Male and Female Rats 
 

Animal  
Number 

Group/ 
Sex 

Bodyweight (g) Animal 
Number 

Group/ 
Sex 

Bodyweight 
(g) 

801 1/M 208.37 823 1/F 150.11 
802 1/M 207.51 824 1/F 148.07 
803 1/M 214.84 825 1/F 147.53 
804 1/M 222.12 826 1/F 154.39 
805 1/M 209.76 827 1/F 158.85 

Mean 212.52 Mean 151.79 
SD 6.07 SD 4.78 

 
811 2/M 203.22 833 2/F 154.58 
812 2/M 209.88 834 2/F 150.58 
813 2/M 210.79 835 2/F 153.65 
814 2/M 214.90 836 2/F 156.79 
815 2/M 223.10 837 2/F 155.51 

Mean 212.38 Mean 154.22 
SD 7.31 SD 2.34 

 

Table 6: Day 3 (fasted) Bodyweights for Male and Female Rats 
 

Animal  
Number 

Group/ 
Sex 

Bodyweight (g) Animal 
Number 

Group/ 
Sex 

Bodyweight 
(g) 

801 1/M 202.31 823 1/F 144.22 
802 1/M 203.44 824 1/F 143.83 
803 1/M 207.12 825 1/F 142.89 
804 1/M 215.23 826 1/F 146.84 
805 1/M 201.67 827 1/F 149.69 

Mean 205.95 Mean 145.49 
SD 5.60 SD 2.77 

 
811 2/M 198.58 833 2/F 147.96 
812 2/M 204.07 834 2/F 151.35 
813 2/M 206.66 835 2/F 149.17 
814 2/M 215.98 836 2/F 148.96 
815 2/M 224.38 837 2/F 147.55 

Mean 209.93 Mean 149.00 
SD 10.24 SD 1.48 
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Table 7: Day 8 Bodyweights for Male and Female Rats 
 

Animal  
Number 

Group/ 
Sex 

Bodyweight (g) Animal 
Number 

Group/ 
Sex 

Bodyweight 
(g) 

806 1/M 248.95 828 1/F 174.81 
807 1/M 251.46 829 1/F 179.32 
808 1/M 254.46 830 1/F 173.39 
809 1/M 250.08 831 1/F 178.61 
810 1/M 245.14 832 1/F 162.30 

Mean 250.02 Mean 173.69 
SD 3.42 SD 6.84 

 
816 2/M 251.42 838 2/F 173.63 
817 2/M 243.66 839 2/F 173.53 
818 2/M 247.57 840 2/F 178.64 
819 2/M 243.31 841 2/F 166.33 
820 2/M 245.03 842 2/F 185.14 

Mean 246.20 Mean 175.45 
SD 3.37 SD 6.97 

 
Table 8: Day 14 (pre-fasted) Bodyweights for Male and Female Rats 

 
Animal  
Number 

Group/ 
Sex 

Bodyweight (g) Animal 
Number 

Group/ 
Sex 

Bodyweight 
(g) 

806 1/M 286.52 828 1/F 195.95 
807 1/M 279.91 829 1/F 192.71 
808 1/M 281.42 830 1/F 178.81 
809 1/M 277.51 831 1/F 190.75 
810 1/M 270.34 832 1/F 176.10 

Mean 279.14 Mean 186.86 
SD 5.92 SD 8.84 

 
816 2/M 283.76 838 2/F 183.01 
817 2/M 270.73 839 2/F 186.02 
818 2/M 279.26 840 2/F 187.58 
819 2/M 273.84 841 2/F 178.99 
820 2/M 273.47 842 2/F 203.68 

Mean 276.21 Mean 187.86 
SD 5.23 SD 9.43 
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Table 9: Day 15 (fasted) Bodyweights for Male and Female Rats 
 

Animal  
Number 

Group/ 
Sex 

Bodyweight (g) Animal 
Number 

Group/ 
Sex 

Bodyweight 
(g) 

806 1/M 279.44 828 1/F 186.02 
807 1/M 267.92 829 1/F 182.90 
808 1/M 269.08 830 1/F 173.17 
809 1/M 269.54 831 1/F 180.75 
810 1/M 266.15 832 1/F 166.92 

Mean 270.43 Mean 177.95 
SD 5.21 SD 7.78 

 
816 2/M 275.69 838 2/F 177.50 
817 2/M 262.76 839 2/F 177.43 
818 2/M 267.11 840 2/F 178.43 
819 2/M 261.76 841 2/F 173.63 
820 2/M 265.08 842 2/F 192.24 

Mean 266.48 Mean 179.85 
SD 5.55 SD 7.17 
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Table 10: Bodyweight Gains (BWG) for Male and Female Rats 

Animal 
Number 

Group/ 
Sex 

BWG(g) 
Days  
1-2 

BWG(g) 
Days  
1-3 

BWG(g) 
Days  
1-8 

BWG(g) 
Days  
8-14 

BWG(g) 
Days  
8-15 

BWG(g) 
Days 
14-15 

BWG(g) 
Days  
1-14 

BWG(g) 
Days  
1-15 

801 1/M -0.81 -6.87       
802 1/M 0.97 -3.10       
803 1/M 8.94 1.22       
804 1/M 2.21 -4.68       
805 1/M 4.51 -3.58       
806 1/M   37.62 37.57 30.49 -7.08 75.19 68.11 
807 1/M   37.72 28.45 16.46 -11.99 66.17 54.18 
808 1/M   41.26 26.96 14.62 -12.34 68.22 55.88 
809 1/M   42.96 27.43 19.46 -7.97 70.39 62.42 
810 1/M   40.56 25.20 21.01 -4.19 65.76 61.57 
823 1/F -1.80 -7.69       
824 1/F -1.47 -5.71       
825 1/F 0.83 -3.81       
826 1/F 6.50 -1.05       
827 1/F 4.04 -5.12       
828 1/F   21.92 21.14 11.21 -9.93 43.06 33.13 
829 1/F   21.11 13.39 3.58 -9.81 34.50 24.69 
830 1/F   20.89 5.42 -0.22 -5.64 26.31 20.67 
831 1/F   26.70 12.14 2.14 -10.00 38.84 28.84 
832 1/F   13.43 13.80 4.62 -9.18 27.23 18.05 
811 2/M 3.79 -0.85       
812 2/M 0.41 -5.40       
813 2/M 1.79 -2.34       
814 2/M 4.33 5.41       
815 2/M 9.75 11.03       
816 2/M   39.66 32.34 24.27 -8.07 72.00 63.93 
817 2/M   37.77 27.07 19.10 -7.97 64.84 56.87 
818 2/M   43.45 31.69 19.54 -12.15 75.14 62.99 
819 2/M   31.15 30.53 18.45 -12.08 61.68 49.60 
820 2/M   40.95 28.44 20.05 -8.39 69.39 61.00 
833 2/F 0.71 -5.91       
834 2/F -0.79 -0.02       
835 2/F -4.22 -8.70       
836 2/F 4.78 -3.05       
837 2/F 0.81 -7.15       
838 2/F   21.47 9.38 3.87 -5.51 30.85 25.34 
839 2/F   23.02 12.49 3.90 -8.59 35.51 26.92 
840 2/F   24.81 8.94 -0.21 -9.15 33.75 24.60 
841 2/F   23.56 12.66 7.30 -5.36 36.22 30.86 
842 2/F   35.53 18.54 7.10 -11.44 54.07 42.63 

 
  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 26 

Table 11: Organ Weights for Male and Female Rats- Day 3 
Animal 
Number 

Group / 
Sex Brain Eyes with 

optic nerve Heart Kidneys  Liver Lungs Ovaries 
(females) Spleen Testes 

(males) 

Thyroid (both 
lobes with 

parathyroid) 

801 1 / M 1.6187 0.2553 0.8236 1.5969 8.2068 1.3300 N/A 0.4647 2.9974 0.0105 
802 1 / M 1.5895 0.2774 0.9431 1.7355 7.3524 1.3785 N/A 0.4082 2.8174 0.0282 
803 1 / M 1.7611 0.3125 0.9733 1.5963 8.0136 2.0736 N/A 0.5765 2.9797 0.0293 
804 1 / M 1.7167 0.2868 1.6078 1.6141 8.6535 1.6981 N/A 0.5732 2.5926 0.0221 
805 1 / M 1.6767 0.2473 0.9815 1.7941 7.8703 1.8987 N/A 0.6079 2.9330 0.0375 

 Mean 1.6725 0.2759 1.0659 1.6674 8.0193 1.6758 N/A 0.5261 2.8640 0.0255 
 SD 0.0700 0.0260 0.3095 0.0916 0.4755 0.3226 N/A 0.0853 0.1672 0.0100 

823 1 / F 1.4885 0.2791 0.6037 1.2982 5.9815 1.1521 N/A* 0.4520 N/A N/A* 
824 1 / F 1.5898 0.2921 0.6100 1.2365 6.8848 1.3262 0.1635 0.4549 N/A 0.0240 
825 1 / F 1.5144 0.2189 0.5775 1.2986 6.4101 1.5210 0.1782 0.5683 N/A 0.0446 
826 1 / F 1.5544 0.2655 0.6572 1.3486 6.1701 1.4283 0.2033 0.5411 N/A 0.0346 
827 1 / F 1.5940 0.2478 0.6720 1.3949 5.6276 1.3971 0.1348 0.4703 N/A 0.0559 

 Mean 1.5482 0.2607 0.6241 1.3154 6.2148 1.3649 0.1700 0.4973 N/A 0.0398 
 SD 0.0463 0.0286 0.0393 0.0596 0.4712 0.1380 0.0286 0.0537 N/A 0.0136 

811 2 / M 1.7281 0.3290 0.8529 1.6206 8.4231 1.6850 N/A 0.6353 3.0781 0.0290 
812 2 / M 1.7266 0.3450 0.9952 1.6078 7.6844 1.7598 N/A 0.6231 3.0267 0.0335 
813 2 / M 1.8007 0.4062 0.8993 1.6440 8.1038 1.4014 N/A 0.7603 3.0173 0.0301 
814 2 / M 1.6529 0.2498 1.0125 1.8016 8.5365 1.5284 N/A 0.6047 2.8828 0.0295 
815 2 / M 1.6321 0.2780 0.9593 1.9042 9.7460 1.8096 N/A 0.6770 2.9709 0.0276 

 Mean 1.7081 0.3216 0.9438 1.7156 8.4988 1.6368 N/A 0.6601 2.9952 0.0299 
 SD 0.0673 0.0609 0.0668 0.1311 0.7717 0.1692 N/A 0.0620 0.0734 0.0022 

833 2 / F 1.5601 0.3082 0.6630 1.3477 5.9531 1.1286 N/A* 0.4127 N/A 0.0466 
834 2 / F 1.4948 0.2457 0.5905 1.1751 5.9220 1.6180 0.1678 0.5219 N/A 0.0408 
835 2 / F 1.5149 0.2349 0.6881 1.3088 5.6584 1.7632 0.1519 0.4723 N/A 0.0351 
836 2 / F 1.5319 0.2678 0.7113 1.3993 6.3018 1.7209 0.1453 0.6027 N/A 0.0538 
837 2 / F 1.7811 0.2640 0.6170 1.2061 5.9254 1.4211 0.1729 0.4677 N/A 0.0631 

 Mean 1.5766 0.2641 0.6540 1.2874 5.9521 1.5304 0.1595 0.4955 N/A 0.0479 
 SD 0.1168 0.0281 0.0498 0.0947 0.2292 0.2606 0.0130 0.0713 N/A 0.0110 

* Tissues inadvertently not weighed, therefore, not included in calculations. 
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Table 12: Organ Weights for Male and Female Rats- Day 15 

Animal 
Number 

Group / 
Sex Brain Eyes with 

optic nerve Heart Kidneys  Liver Lungs Ovaries 
(females) Spleen Testes 

(males) 

Thyroid (both 
lobes with 

parathyroid) 

806 1 / M 1.8215 0.3210 1.1287 2.0317 11.6219 2.2523 N/A 0.6086 3.7334 0.0347 
807 1 / M 1.4194 0.3285 1.1874 2.0879 12.0388 1.8053 N/A 0.7695 3.7895 0.0908 
808 1 / M 1.2565 0.2822 0.9670 2.0368 10.7669 2.0478 N/A 0.7287 3.1002 0.0210 
809 1 / M 1.4941 0.3395 1.2401 2.0416 10.1976 1.9069 N/A 0.7420 3.5114 0.0307 
810 1 / M 1.8118 0.3176 1.1677 2.0815 10.3406 2.1579 N/A 0.6748 3.3889 0.0333 

 Mean 1.5607 0.3178 1.1382 2.0559 10.9932 2.0340 N/A 0.7047 3.5047 0.0421 
 SD 0.2490 0.0216 0.1038 0.0266 0.8060 0.1814 N/A 0.0638 0.2786 0.0277 

828 1 / F 1.6569 0.3078 0.7368 1.3741 6.2577 1.4714 0.1797 0.6371 N/A 0.0312 
829 1 / F 1.7590 0.3056 0.7411 1.5149 6.4332 1.5283 0.1207 0.5455 N/A 0.0369 
830 1 / F 1.4810 0.2915 0.6506 1.3012 6.2672 1.3336 0.1556 0.5196 N/A 0.0331 
831 1 / F 1.6596 0.3079 0.7004 1.4582 6.6302 1.8339 0.1632 0.5827 N/A 0.0260 
832 1 / F 1.7192 0.3064 0.6669 1.3826 6.0050 1.2391 0.1621 0.5025 N/A 0.0199 

 Mean 1.6551 0.3038 0.6992 1.4062 6.3187 1.4813 0.1563 0.5575 N/A 0.0294 
 SD 0.1063 0.0070 0.0405 0.0824 0.2318 0.2275 0.0218 0.0538 N/A 0.0066 

816 2 / M 1.5072 0.3435 1.1279 2.2353 11.7634 2.2251 N/A 0.6466 3.7242 0.0214 
817 2 / M 1.7842 0.3364 1.0344 1.9431 11.0516 1.8475 N/A 0.6990 3.5247 0.0362 
818 2 / M 1.5765 0.3205 1.0491 2.2130 10.5215 1.8609 N/A 0.7520 3.6445 0.0190 
819 2 / M 1.6366 0.3185 1.0460 2.0494 11.0145 2.3093 N/A 0.6968 3.3802 0.0178 
820 2 / M 1.4663 0.2833 1.0391 2.1277 11.7669 1.8611 N/A 0.7009 3.6255 0.0246 

 Mean 1.5942 0.3204 1.0593 2.1137 11.2236 2.0208 N/A 0.6991 3.5798 0.0238 
 SD 0.1246 0.0233 0.0388 0.1205 0.5368 0.2270 N/A 0.0373 0.1323 0.0074 

838 2 / F 1.5021 0.3203 0.7094 1.3112 7.2205 1.3458 0.1359 0.6333 N/A 0.0375 
839 2 / F 1.5809 0.3132 0.7618 1.2866 7.3925 1.4940 0.1485 0.5277 N/A 0.0509 
840 2 / F 1.7012 0.2856 0.7220 1.3434 6.3157 1.6097 0.1810 0.4710 N/A 0.0101 
841 2 / F 1.5624 0.2713 0.6657 1.5467 7.9629 1.5117 0.1857 0.6217 N/A 0.0280 
842 2 / F 1.6111 0.2920 0.6753 1.4593 7.8306 1.5704 0.1335 0.6054 N/A 0.0510 

 Mean 1.5915 0.2965 0.7068 1.3894 7.3444 1.5063 0.1569 0.5718 N/A 0.0355 
 SD 0.0731 0.0201 0.0385 0.1100 0.6509 0.1009 0.0248 0.0698 N/A 0.0172 
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APPENDIX A – PROTOCOL 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 30 

               

 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 31 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 32 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 33 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 34 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 35 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 36 

 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 37 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 38 

 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 39 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 40 

 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 41 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 42 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 43 

 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 44 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 45 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 46 

  



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 47 

 

 

APPENDIX B – CLINICAL PATHOLOGY REPORT



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 48 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 49 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 50 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 51 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 52 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 53 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 54 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 55 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 56 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 57 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 58 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 59 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 60 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 61 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 62 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 63 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 64 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 65 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 66 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 67 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 68 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 69 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 70 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 71 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 72 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 73 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 74 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 75 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 76 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 77 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 78 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 79 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 80 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 81 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 82 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 83 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 84 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 85 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 86 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 87 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 88 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 89 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 90 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 91 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 92 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 93 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 94 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 95 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 96 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 97 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 98 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 99 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 100 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 101 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 102 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 103 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 104 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 105 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 106 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 107 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 108 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 109 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 110 

APPENDIX C – PATHOLOGY REPORT



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 111 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 112 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 113 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 114 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 115 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 116 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 117 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 118 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 119 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 120 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 121 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 122 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 123 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 124 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 125 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 126 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 127 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 128 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 129 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 130 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 131 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 132 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 133 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 134 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 135 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 136 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 137 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 138 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 139 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 140 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 141 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 142 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 143 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 144 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 145 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 146 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 147 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 148 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 149 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 150 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 151 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 152 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 153 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 154 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 155 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 156 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 157 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 158 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 159 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 160 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 161 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 162 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 163 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 164 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 165 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 166 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 167 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 168 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 169 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 170 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 171 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 172 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 173 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 174 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 175 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 176 

 

APPENDIX D – CERTIFICATE OF ANALYSIS FOR VEHICLE COMPONENTS  AND 
TEST ARTICLE 

 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 177 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 178 

 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 179 

 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 180 

 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 181 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 182 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 183 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 184 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 185 

APPENDIX E – STATISTICAL REPORT



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 186 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 187 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 188 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 189 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 190 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 191 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 192 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 193 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 194 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 195 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 196 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 197 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 198 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 199 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 200 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 201 



  Stanford University 
SoBran Study #SB-SU-003  

Final Study Report  
 

February 24, 2015 202 

 


