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TABLE 1: SUMMARY OF IN-LIFE CLINICAL OBSERVATIONS 

GRAS Notice (GRN) No. 930 Part 2
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory
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                                                      Day numbers relative to Start Date 

 

Sex: Male                                                                                                                                       

                                                                 0              125             250             500      

                                                             mg/kg/day       mg/kg/day       mg/kg/day       mg/kg/day   

                       ------------------------------------------------------------------------------------------------- 

                       Lesion                                                                                            

                               Number of Observations              .               .               .               1     

                               Number of Animals                   .               .               .               1     

                               Days from - to                      .               .               .           15  15    

                                                                                                                         

                       Eschar                                                                                            

                               Number of Observations              .               7               .               .     

                               Number of Animals                   .               1               .               .     

                               Days from - to                      .            8  15              .               .     
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TABLE 2: SUMMARY OF DETAILED CLINICAL OBSERVATIONS 
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TABLE 3 (cont.) SUMMARY OF DETAILED CLINICAL 
OBSERVATIONS 

Males 

Days 1, 8, and 15 

Group 1 2 3 4 

Dose Level (mg/kg/day) 0 125 250 500 

Number of Animals in Group 5 5 5 5 

Observations During Removal From Cage 

and Handling 
1 

Score 

Handling Reactivity 0 0 0 0 
Vocalization 0 0 0 0 
Palpebral Closure 0 0 0 0 
Lacrimation 0 0 0 0 
Eyes 0 0 0 0 
Mucous Membranes 0 0 0 0 
Salivation 0 0 0 0 
Emaciation 0 0 0 0 
Piloerection 0 0 0 0 
Fur/Skin 0 2 21(4 ); 1(4 ) 0 31(4 ) 
Muscle Tone 0 0 0 0 
Respiratory Pattern 0 0 0 0 
Open Field Observations 

Activity/Arousal 0 0 0 0 
Convulsions 0 0 0 0 
Tremors 0 0 0 0 
Posture 0 0 0 0 
Gait 0 0 0 0 
Locomotion 0 0 0 0 
Vocalizations 0 0 0 0 
Defecation 0 0 0 0 
Urination 0 0 0 0 
Unusual Behaviors 0 0 0 0 
Twitches 0 0 0 0 
Other 0 0 0 0 
Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of 0 indicates that all animals in the group appeared normal when evaluated for the specified observation, or that all animals 
did not exhibit the specific clinical sign. An entry greater than 0 indicates the number of animals in the group that exhibited the 
specific clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical sign. 

2 Eschar (other)/eschar (face). 
3 Tail lesion. 
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TABLE 3 (cont.) SUMMARY OF DETAILED CLINICAL 
OBSERVATIONS 

Females 

Days 1, 8, and 15 

Group 1 2 3 4 

Dose Level (mg/kg/day) 0 125 250 500 

Number of Animals in Group 5 5 5 5 

Observations During Removal From Cage 

and Handling 
1 

Score 

Handling Reactivity 0 0 0 0 
Vocalization 0 0 0 0 
Palpebral Closure 0 0 0 0 
Lacrimation 0 0 0 0 
Eyes 0 0 0 0 
Mucous Membranes 0 0 0 0 
Salivation 0 0 0 0 
Emaciation 0 0 0 0 
Piloerection 0 0 0 0 
Fur/Skin 0 0 0 0 
Muscle Tone 0 0 0 0 
Respiratory Pattern 0 0 0 0 
Open Field Observations 

Activity/Arousal 0 0 0 0 
Convulsions 0 0 0 0 
Tremors 0 0 0 0 
Posture 0 0 0 0 
Gait 0 0 0 0 
Locomotion 0 0 0 0 
Vocalizations 0 0 0 0 
Defecation 0 0 0 0 
Urination 0 0 0 0 
Unusual Behaviors 0 0 0 0 
Twitches 0 0 0 0 
Other 0 0 0 0 
Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of 0 indicates that all animals in the group appeared normal when evaluated for the specified observation, or that all animals 
did not exhibit the specific clinical sign. An entry greater than 0 indicates the number of animals in the group that exhibited the 
specific clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical sign. 
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TABLE 3: SUMMARY OF MEAN BODY WEIGHTS 
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Bodyweight (g) 

Sex: Male 
0 

mg/kg/day 

Group 1 

125 
mg/kg/day 

Group 2 

250 
mg/kg/day 

Group 3 

500 
mg/kg/day 

Group 4 

Day(s) Relative to Start Date 

1 Mean 236.2 237.0 233.4 236.6 

SD 16.7 18.9 18.4 15.4 

N 5 5 5 5 

8 Mean 289.2 281.0 311.4 295.4 

SD 18.3 25.3 40.6 16.1 

N 5 5 5 5 

15 Mean 344.8 331.8 344.0 351.6 

SD 30.6 36.7 29.6 21.1 

N 5 5 5 5 

Statistical Test: 2 Way ANOVA   Transformation: Automatic 

Interaction Factor: Not significant  Time Factor: 1% significance level Group Factor: Not significant 
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Bodyweight (g) 

Sex: Female 
0 

mg/kg/day 

Group 1 

125 
mg/kg/day 

Group 2 

250 
mg/kg/day 

Group 3 

500 
mg/kg/day 

Group 4 

Day(s) Relative to Start Date 

1 Mean 151.2 151.4 152.6 154.2 

SD 

N 

5.5 

5 

15.0 

5 

8.0 

5 

7.0 

5 

8 Mean 176.8 169.4 177.2 181.0 

SD 

N 

8.6 

5 

12.7 

5 

11.3 

5 

7.4 

5 

15 Mean 200.6 196.2 198.4 204.8 

SD 11.6 9.7 13.2 9.9 

N 5 5 5 5 

Statistical Test: 2 Way ANOVA   Transformation: Automatic 

Interaction Factor: Not significant  Time Factor: 1% significance level Group Factor: Not significant 
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TABLE 4: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN 
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Mean Daily Body Weight Gain (g/day) 

Sex: Male 
0 

mg/kg/day 

Group 1 

125 
mg/kg/day 

Group 2 

250 
mg/kg/day 

Group 3 

500 
mg/kg/day 

Group 4 

Day(s) Relative to Start Date 

1 → 8 Mean 7.57 6.29 11.14 8.40 

SD 

N 

2.27 

5 

1.33 

5 

6.35 

5 

0.40 

5 

8 → 15 Mean 7.94 7.26 4.66 8.03 

SD 

N 

2.20 

5 

2.48 

5 

7.42 

5 

0.88 

5 

1 → 15 Mean 7.76 6.77 7.90 8.21 

SD 1.34 1.77 1.24 0.55 

N 5 5 5 5 

Statistical Test: 2 Way ANOVA   Transformation: Automatic 

Interaction Factor: Not significant  Time Factor: Not significant Group Factor: Not significant 
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Mean Daily Body Weight Gain (g/day) 

Sex: Female 
0 

mg/kg/day 

Group 1 

125 
mg/kg/day 

Group 2 

250 
mg/kg/day 

Group 3 

500 
mg/kg/day 

Group 4 

Day(s) Relative to Start Date 

1 → 8 Mean 3.66 *¹ 2.57 3.51 3.83 

SD 

N 

0.59 

5 

1.10 

5 

0.58 

5 

0.23 

5 

8 → 15 Mean 3.40 3.83 3.03 3.40 

SD 

N 

0.55 

5 

0.80 

5 

0.36 

5 

0.57 

5 

1 → 15 Mean 3.53 3.20 3.27 3.61 

SD 0.49 0.61 0.40 0.35 

N 5 5 5 5 

Statistical Test: 2 Way ANOVA   Transformation: Automatic 

Interaction Factor: 5% significance level  Time Factor: Not significant  Group Factor: Not significant 

1 [* - (All Groups) Test: 2 Way ANOVA 5% significance level] 
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TABLE 5: SUMMARY OF MEAN DAILY FOOD CONSUMPTION 
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Mean Daily Food Consumption (g/day) 

0 125 250 500 
Sex: Male mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

8 → 15 Mean 35.77 R¹ 26.80 24.94 29.20 

SD 11.62 0.40 5.40 1.49 

N 5 5 5 5 

Statistical Test: Generalised Anova/Ancova Test  Transformation: Automatic 

1 [R - Automatic Transformation: Rank] 
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Mean Daily Food Consumption (g/day) 

0 125 250 500 
Sex: Female mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

8 → 15 Mean 19.17 R¹ 17.71 19.11 23.03 

SD 0.89 0.72 0.81 3.81 

N 5 5 5 5 

Statistical Test: Generalised Anova/Ancova Test  Transformation: Automatic 

1 [R - Automatic Transformation: Rank] 
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1  TABLE 6: SUMMARY OF MEAN FOOD EFFICIENCY

1 Food efficiency = Mean Daily Body Weight Gain 
Mean Daily Food Consumption 
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Food Efficiency 

0 125 250 500 
Sex: Male mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

8 → 15 Mean 0.229 R¹ 0.271 0.167 0.276 

SD 0.059 0.093 0.320 0.034 

N 5 5 5 5 

Statistical Test: Generalised Anova/Ancova Test  Transformation: Automatic 

1 [R - Automatic Transformation: Rank] 
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Food Efficiency 

0 125 250 500 
Sex: Female mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

8 → 15 Mean 0.178 I,A¹ 0.216 0.159 0.148 

SD 0.030 0.046 0.022 0.018 

N 5 5 5 5 

Statistical Test: Generalised Anova/Ancova Test  Transformation: Automatic 

1 [I,A - Automatic Transformation: Identity (No Transformation), (All Groups) Test: Analysis of Variance p < 0.05] 
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APPENDIX A: PROTOCOL, PROTOCOL AMENDMENTS, AND PROTOCOL DEVIATION 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Product Safety Labs 
14-Day Oral Toxicity Study 
Protocol# P710.01 
PSL ID: 190614-ID 
Study No: S072S 

1. TITLE OF STUDY: SILK FIBROIN SOLUTION: A 14-DAY REPEAT DOSE ORAL 
GAVAGE RANGE-FINDING STUDY IN RATS 

2. OBJECTIVE 

The objective of this range-finding study is to evaluate the potential subchronic toxicity of Silk 
fibrin solution in male and female rats that is likely to arise from repeated exposure via oral 
gavage over a test period of at least 14 days. These data will be used, along with existing data 
provided by Sponsor, to select dose levels for a subsequent longer toxicity study in rats. 

3. STUDY DIRECTOR 

4. NAME AND ADDRESS OF THE TESTING FACILITY 

Product Safety Labs (PSL) 
2394 US Highway 130 
Dayton, NJ 08810 
Tel: 732-438-S100 

5 . SPONSOR 

Cambridge Crops Inc 
444 Somerville Ave 
Somerville, MA 02143 

6. SPONSOR REPRESENTATIVE 

Cambridge Crops Inc 
444 Somerville Ave 
Somerville, MA 02143 

7. DATES 

Proposed in-life start date: June 24, 2019 

Proposed experimental termination date: July 08, 2019 

B. TEST SUBSTANCE 

8.A Source 

The test substance will be provided by the Sponsor . 

Issued: 06/19/19 
Page4of13 
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Product Safety Labs 
14-Day Oral Toxicity Study 
Protocol# P710.0l 
PSL ID: 190614-lD 

9. 

Study No: 50725 

8.B Identification 

The test substance will be identified using the following information provided by the Sponsor and 
PSL identification number: 

Test Substance: Silk fibroin solution 
Batch#: 128 
PSL ID: 190614-1D 
Physical Description: Slightly yellow liquid 
Composition: 5.0 % Silk Fibroin (CAS# 9007-65-5) & 9S % Water 
Storage Conditions: -20 °C (thawed on ice before use at ambient temp) 
Expiration Date: 07/20/2019 
Documentation of the methods of synthesis, fabrication, or derivation of the test substance is 
retained by the Sponsor. 

8.C Analysis 

The test substance, as received, is expected to be stable for the duration of the study. Stability of 
the neat test substance and concentrations of the test substance in vehicle will be determined as 
part of this study. 

8.0 Hazards 
Appropriate routine safety precautions will be exercised in the handling of the test substance 
unless otherwise indicated by the Sponsor . 

GENERALTESTSYSTEMPARAMETERS 

9.A Animal Requirements 

9.A.l NumberofAnimals: 40 

9.A.2 Number of Groups: 4 (3 dose levels per sex+ 1 control group per sex) 

9.A.3 Number of Animals per Group: 10 (5 males. S females) 

9.A.4 Sex: Male and female; females will be nulliparous and non-pregnant. 

9.A.S Species/Strain: CRL Sprague-Dawley co• 1os rats 

9.A.6 Age/Weight Seven to eight weeks at initiation; the weight variation will not exceed 
:!: 20% of the mean weight for each sex. 

9.A. 7 Supplier: Charles River Labm.tories, Inc. Rats will be shipped in filtered cartons by 
airfreight and/or truck. 

9.B Test System Justification 

The Sprague-Dawler- rat Is the system of choice because, historically, it has been a preferred and 
commonly used species for oral toxicity tests. The c111Tent state of scientific knowledge does not 
provide acceptable alternatives to the use of live animals to accomplish the objective of this 
study. 

----· •-------------- -------------------------------------------------------------------- --------------------- --------------------------- ---- -----------------------------------·-----------------------
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14-Day Oral Toxicity Study 
Protocol# P710.0l 
PSL ID: 190614-1D 
Study No: 50725 

9.C Husbandry 

9.D 

9.C.1 Housing 

The animals will be housed in regularly cleaned cages which conform to the si1:e 
recommendations in the most recent Guide for the care and Use of Laboratmy Animals 1. 

The animal room will have a 12-hour light/dark cycle and will be kept clean and vermin free. 
Environmental controls are set to maintain temperature and relative humidity ranges of21 :1; 

2°C and 30-70%. respectively. The observed values/ranges will be documented in the raw 
data. In addition, airflow in the animal room will be maintained at or above 10 air changes 
per hour, 

9.C.2 Acclimation 

The animals will be conditioned to the housing facilities for at least five days prior to testing. 
Body weights and clinical observations will be recorded at least two times prior to study start. 

9.C.3 Feed 

2016 Certified Bnvigo Teklad Olobal Rodent Diet" (Envigo Tcldad, Inc.) will be stored in a 
dedicated temperature and humidity monitored feed storage site and available ad libitum 
during acclimation and throughout the study, except when animals are fasted for tcnninal 
sacrifice. 

9.C.4 Water 

Filtered tap water will be available ad libitum from individual bottles attached to the cages or 
from an automatic watering access system. Water analysis is conducted by Precision 
Analytical Services, Inc., Toms River, NJ and South Brunswick Municipal Water Supply, 
South Brunswick, NJ. 

9.C.S Contaminants 

There are no known contaminants reasonably expected to be found in the food or water that 
would interfere with the results of this study. Routine analysis consisting of each lot of feed 
used in this study will be received from Bnvigo Tcklad Inc. (Madison, WI). Water analysis is 
conducted periodically and the records are kept on file at Product Safety Labs. The datc(s) of 
the most recent analyses will be reported in the final report. 

ldentiflGatlon 

9.D.l Cage 

Each cage will be identified by a cage card indicating at least the study number, dose level, 
group assignment, individual animal identification. and sex of the animal. 

9.D.2 Animal 

Each animal will be given a sequential number in addition to being uniquely identified with a 
Mone~ self-piercing stainless steel ear tag. 

e I National Research Council. (2011). Guide for the care (Ind Ua, o[[.(lbort1tory Animal# (8"' edJ, Washingron, DC: The National 
-------········--------·------------ Madtmie.-Preu;--·--·--·-------·-----·------------------------------·-----------------------·--------·--------------·------------------·--·---------------·---·------------------·-----
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10. EXPERIMENTAL DESIGN 

10.A Route of Administration 

The test substance will be administered by oral gavage. 

10.B Justification of Route of Administration 

14-Day Oral Toxicity Study 
Protocol# P710.01 
PSL ID: 190614-ID 
Study No: S072S 

The oral route of administration was selected by the Sponsor. This route of administration is 
recommended in the referenced guidelines (Section 14.C) and a potential route of human 
exposure. 

10.C Control of Blas 

Animals will be randomly assigned to test groups according to PSL SOP #714. Five male and 
five female rats will be randomly assigned to each of the following test groups: 

1 0.D Dose Levels 

Five lllale and five female test animals will be randomly assigned to each of the following test 
groups: 

Group 
No. Animals/Group Target Dose Level Dose Volume Dose Conc:entration' 

(M/F) (ma/lrnldav) (mUlrnidav) (mg/mL) 

I 5/S 
Vehicle Control" 

0 
0 

2 S/S 
Low Dose 12.S 

125 
Intermediate Dose 10 

3 515 2S0 
2S 

4 S/5 
High Dose so soo 

• Appropriate conc:entrahons of the test substance In vehicle to aclueve the target dose level. 
b Water. 

10.E Justification of Dose Level selection 

The dose levels of0 (vehicle control), 125,250, and S00 mg/kg/day of silk fibroin solution were 
selected by the Sponsor in consultation with the Study Director. The high dose is a tolerable dose 
and is not expected to cause marked toxicity. The intermediate and low dose levels are selected 
to derive a dose-response for any effects observed. These data will be used to select dose levels 
for a subsequent longer 1oxicity study. 

11. GENERAL PROCEDURES 

11.A Selection of Animals 

Forty (40) healthy rats (twenty males; twenty females) will be used on test. Animals will be 
selected for this study on the basis of adequate body weight gain, absence of clinical signs of 
disease or injury, and a body weight within :t20% of the mean within a sex. Selected rats will be 
distributed by randomization according to stratification by body weight so that there will be no 
statistically significant difference among group body weight means within a sex • 

.. ·-········································································································-··························-···-·-······-···-··············-···-··-·············-·················· 
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11.B Dose Preparations and Procedures 

l 1.B.l Test Substance Preparation 

14-Day Oral Toxicity Study 
Protocol# P710.0l 
PSL ID: 190614-1D 
Study No: S072S 

The test substance will be mixed weight to volume (w/v) in water, Group l will receive 
distilled water alone, as a vehicle control. Fresh formulations containing 12.5 (low dose), 25 
(intennediate dose), and SO (high dose) mg/mL concentrations of the test substance will be 
prepared once a week. The formulations will be venex if necessary at ambient temperature 
until a visually homogeneous mixture is achieved. Preparations of the test substance will be 
documented in the raw data. 

11.B.2 Dose Calculations 

Individual doses will be calculated based on the most recent weekly body weights and will be 
adjusted each week to maintain the targeted dose level for all rats (i.e., mg/kg/day). All doses 
will be administered volumetrically at IO mUkg. The control group will receive the vehicle 
only, at the same dose volume as the test animals. 

11.B,3 Dosing 

Each animal will be dosed by oral intubation using a stainless steel ball-tipped gavage needle 
attached to an appropriate syringe. Dose administration will be daily (7 days/week) for a 
period of at least 14 days, The dose mixtures will be maintained on a magnetic stir plate 
during dose administration. The first day of administration will be considered Day l of the 
study. Dosing will be at approximately the same time each day (:1:2 hours). Residual dose 
mixtures will be properly discarded following daily administration and sampling (as 
required). 

11.C Sampling of Test Substance and Dose Preparations 

11.C.l Sample Collections 

The neat test substance and dose preparations will be sampled in duplicate. Additional 
samples may be collected and analyzed, at the discretion of the Study Director, to ensure 
stability, homogeneity, and accuracy ofthe dose concentrations over the course of the study. 

11.C.2 Test Substance and Dose Preparation Stability 

The test substance is expected to be stable over the course of the study under the conditions of 
storage at Product Safety Labs. Given that the dose preparations will be prepared daily, 
maintained on a stir plate during dose administration, and used within approximately two 
hours, the test substance in the preparations is considered to be stable. A sample of the test 
substance (neat) will be collected at the beginning and end of the in-life phase. 

11.C.3 Dose Preparation Homogeneity 

At the beginning of the study, formulation of each concentration will be prepared according 
to the procedures as will be used on test (Section 11.B.1 ), Samples from these preparations 
will be collected from the top, middle, and bottom of each concentration oftest substance that 
was prepared in the vehicle. Sample of the vehicle control will be collected &om the middle 
of the container only. 

11.C.4 Dose Preparation Concentration Verification 

Samples for concentration verification will be collected from dose preparations at the 
beginning of the study (as part of the homogeneity assessment, Section 11.C.3). 

----·----------------·------------------------·-----·-·---------------·---------------------------------------------·----------------------·---------------------------------------·-----·---·-----------------------
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11.C.S Sample Preservation 

14-Day Oral Toxicity Study 
Protocol# P710.0l 
PSL ID: 190614-10 
Study No: 50725 

Upon sampling, dose preparations and neat test substance will be stored frozen. Samples will 
be considered stable from the point at which they are frozen. All samples will be retained 
tmtil finalization of the study and discarded following the issuance of the final report. 

11.C.6 Sample Analysis 

Selected frozen samples described above will be sent to Product Safety Labs Analytical 
Services for future analysis of dose preparations (i.e., high and low doses), neat test substance 
samples. If necessary, the concentration verifications will also identified via BCA assay with 
silk fibroin solution as the standard. Alternatively, gravimetrical methods are also applicable 
(i.e. TGA, moisture analyzer). 

11.D Analytical Chemistry 

11.D. l Sample Storage 

Upon receipt, all samples will be stored and maintained frozen prior to analysis. 

11.D.2 Reference Substance 

An aliquot of the test substance will serve as the reference standard. 

11.D.3 Chemical Analysis (PSL SOP #1104) 

Analytical test methodology, if supplied by the client, may be adapted by PSL personnel and 

appropriately employed as needed. Samples will be analyzed in replicate. A detailed 
description of the analytical test method will be documented. Any remaining sample material 

will be retained until finalization of the study and discarded following the issuance of the final 
report. 

11.D.4 Data Reporting 

Data will be captured on standard raw data sheets and as instrument output, as necessary, and 

summarized in tabular fonn. 

11.D.S Analytical Report and Records to be Maintained 

Summary data tables will be provided to the Study Director. Upon completion of the study, 
all raw data will be transferred to the Study Director. 

11.E Clinical Observations 

All animals will be observed at least twice daily for viability. Cage-side observations of all 

animals will be performed daily during the study. All findings will be recorded. 

Prior to the first treatment with the test substance on Day 1, and approitimately weekly thereafter, 

a detailed observation will be conducted (PSL SOP #726) while handling the animal, generally on 
days that the animals are weighed and food consumption measurements arc taken. Potential signs 

noted should include, but not be limited to: changes in skin, fur, eyes, and mucous membranes, 
occurrence of secretions and excretions and autonomic activity (e.g., lacrirnation, piloerection, 

pupil size, unusual respiratory pattem). Likewise, changes in gait, posture and response to 

handling as well as the presence of clonic or tonic movements, stcreotypies (e.g., excessive 
grooming, repetitive circling), or bizarre behavior (e.g., self-mutilation, walking backwards) 

should also be recorded. The date and clock time of all observations and/or mortality checks will 

be recorded. 

__ JI 
-- -------- ---------------------- -·--- ---- -·--- ------------------- ------- ---------·- --- ----------------- ---- ---------- -- -- ---- --- -- ------ ------- --
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The Study Director will be promptly notified of severe/remarkable clinical observations, will be 
advised when an animal is found in a moribund condition, and may authorize euthanasia and 
necropsy as necessary to avoid the loss of quality data. All such authorizations will be recorded 
in the raw data. 

11.F Body Weight and Body Weight Gain 

Individual body weights will be recorded at least two times during acclimation. All animals will 
be weighed on Day l (prior to study start) and approximately weekly thereafter (intervals of 7 
days :i: 1 ). Additional bodyweights may be taken for any animal with marked clinical 
observations, at the discretion of the Study Director. The animals will also be weighed prior to 

sacrifice. Decedents need not be weighed. Body weight gain will be calculated for selected 
intervals and for the study overall. 

11.G Food Consumption and Food Efficiency 

Individual food consumption will be measured and recorded, to coincide with body weight 
measurements. Food efficiency will be calculated and reported. 

11.H Terminal Sacrifice 

At terminal sacrifice, all surviving animals will be euthanized by exsanguination from the 
abdominal aorta under isotlurane anesthesia. All animals in the study will be subjected to a gross 
necropsy, which will include examination of the external surface of the body, all orifices, 
musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic cavities with their 
associated organs and tissues. All gross lesions will be recorded. 

11.1 Unscheduled Sacrifice 

Any rat that dies or is sacrificed because of a moribund condition will be examined for the cause 
of death or moribund condition on the day the obsctVation is made. Rats will be evaluated for 
gross lesions. Organs and tissues may be excised and preserved as described for those animals 
sacrificed by design (Section 11,H) at the discretion of the Study Director. 

12. STATISTICAL ANALYSIS 

ln•Life Data 

Product Safety Labs will perform statistical analysis of all data collected during the in-life phase of the 
study. The use of the word "significant" or "significantly" indicates a statistically significant difference 
between the control and the experimental groups. Significance will be judged at a probability value of p 
< O.OS. Mean and standard deviations will be calculated for all quantitative data. Male and female rats 
will be evaluated separately. 

Statistical analysis will be conducted by using one or more of the following software applications: 
Provantis• version 9, Tables and Statistics, Jnstem LSS, Staffordshire UK; INSTAT or Prism 
Biostatistics, GraphPad Software. San Diego, CA; Statview, version :5, SAS Institute Inc., Cary, NC; and 
SigmaStat, version 2, Systat Software. San Jose, CA. 

12.A Statlstlcal Methods 

In-Life Data 
For all in-life endpoints that are identified as multiple measurements of continuous data over time 
(e.g. body weight parameters. food consumption, and food efficiency), treatment and control 

·-----·----------------------------~~~:;~~:-==.:\~f-~~:~~!::g~~C::~~:':~r!'s~~~=e~::::::e: ___________________ _ 
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variable (time)2• Significant interactions observed between treatment and time as well as main 
effects and non-significant findings will be further analyzed by a post hoc multiple comparisons 
test (e.g. Dunnett's testM)ofthe individual treated groups to control. 

If warranted by sufficient group sizes, the incidence of clinical observations may be evaluated 
through sequential application of a trend test. Other procedures will be used if appropriate, 
following consultation with the Sponsors, and will be described in the final report. 

13. FINAL REPORT 

A signed study report will be provided to the Sponsors. This report will include individual 
animal data (and means where appropriate) for concentrations of test substance received (if 
applicable); time: of observation of each abnormal sign and its subsequent course; body weights; 
food consumption and food efficiency values; and necropsy findings,. The final report will also 
include the procedures and conclusions drawn by the Study Director. A signed study report will 
be provided to the Sponsors. 

14. STUDY CONDUCT 

14.A Laboratories 

Testing Facility 

In-life Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 

Test substance and dose Product Safety Labs 
preparation analysis 2394 Highway 130 

Dayton, NJ 08810 
P tive P.I. 

14.B GLP Compliance 

This study will not be performed in full compliance with Good Laboratory Practice (GLP) 
standards, but will be conducted in a GLP-compliant facility. 

2Motulsky,H (2014). Intuitive biostatistics, a nonmathematical guide to statistical thinking (3°' Edition). Oxford University 
Press, New York, NJ. 

_ _ ____ ' OuMctt, C.W. (1980). Paitwise multiple comparisons in the unequal variance case. J. Amer. Sta/isl. Assoc. 75, 796-800. 

•·oiliinell;·c .W.·(r9'64)";·NeYilii61eHofinultiplc compansons willfli-coiilrol'Bioiiieli'1ci~-20{3T,-482"49'.-.-----------
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14.C Test Procedure Guldellnas 

This study design is based on the following guidelines: 

14-Day Oral Toxicity Study 
Protocol# P710.0l 
PSL ID: 190614-lD 
Study No: S0725 

• OBCD Guidelines for Testing of Chemicals, Section 4, Test No. 407: Health Effects, 
Repeated Dose 28-Day Oral Toxicity Study in Rodents (adopted 1995; updated October 
2008). US EPA Health Effeets Test Guidelines: OPPTS 870.3050 Repeated Dose 28-day 
Oral Toxicity Study in Rodents (2000). 

• US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, Redhook 
2000, Revised 2007, IV .C. 4. a. Subchronic Toxicity Studies with Rodents (2003) 

15. RECORDS TO BE MAINTAINED 
The original signed report and all raw paper data will be sent to the Sponsor. A copy of the 
signed report, together with a copy of the protocol and all raw data generated at Product Safety 
Labs, will be maintained in the Product Safety Lab's Archives. 

The following records will be maintained: 

A. Information on test substance will include but not be limited to the following: 

Storage Disposition 
Usage Test substance and dose preparation analysis 

B. Information on animals will include but not be limited to the following: 

Receipt, date of birth Food consumption 
Initial health assessment Clinical observations 
Dosing Individual necropsy records 
Body weights 

All other records that would demonstrate adherence to the protocol. Any eleetronic raw data 
generated will be maintained in accordance to the Test Site's procedures. 

16. PROTOCOL AMENDMENTS AND DEVIATIONS 
All amendments and/or deviations to this protocol and the reasons therefore, shall be 
appropriately documented, signed by the Study Director, and described in the final report. 

17. DISPOSITION OF TEST SUBSTANCE 
All remaining test substance will be properly disposed, unless otherwise specified by the Sponsor. 
Records of sample disposition will be maintained by PSL. 

--------------·----------·---------------·------------···-----·--·-----------·--------------------------------------···-------------------------------------·----·-------------------------------------------·-----
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18. PROTOCOL ARnE>AW.A.1o ......... 

Signature:~ 

Cambridge Crops, Inc Product Safety Labs 

Date: __6/20/2019 _ _______ _ Date: ~ { 2. o l 2 ° t 1 

Product Safety Labs 

Date: ~o/49 
I 

----------------------Issued: 06/19/19 
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PROTOCOL AMENDMENT 

14-Day Oral Toxicity Study 

PROTOCOL NO.: P710.0I CMR AMENDMENT NO.: I 

STUDY NO.: 50725 PSLNO.: 190614-1D; 190628-10 

ADD: 

PSL No.: 190628-ID 

Batch#: 136 

Expiration Date: 07/20/2019 

REASON: 

An additional shipment oftest substance was supplied by the Sponsor in order to complete the requested study. 
PSL No. 190628-1 D will be used for testing. This amendment has no adverse impact on the study. 

Date ~ 

Study Director 
Product Safety Labs 
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14-IJa}' 0ml T�xi1;ity Stud)' 

PRO O OL NO.: 1'7 10.0 1 CMR Ml~ D IE.N' 0 .: 2 

TUDY 0 .: 50725 rsL NO.: 1906 14- 1 D; 'I9062&-l D 

ec:tio11: Stucll)· Title 

Ch::111yc from: l' roducl ID ·'Silk ibroi11 ollltion" 

Ch:m~c lo: l'roducl IL> '' Silk f-ibro i11" 

REA O: 

Tlu:· com:·-ctio11:s requ in:od by 1he p noor. This 3,111c11d111cnt has 110 ,«J,..er e Llllpa<:1 0 11 tlhe s,rudy. 

D.ul.c 
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L~- Day Oral To:-.i··ity Study 

0. : P7 10.0I CMR F.NDl'ln: NO.: 3 

STlJDY O.; sons P, l O. : 190614-ID; 190628-l D 

Seclicm: 8. B [d nlificatio11 

Cl'um::c- from: Com~lO" ilio11; S.O'¼ ·• ilk Fibrnin (CASl/9007-65 -5) & 95% Water 

Ch:111 '" lo; Co1 1p ifoll; 5.0% Silk Fibroin (CA i/9-007-76-5) & 'JSo/. a ter 

RE 'ff ; 

The p tocol contained a t)'IJO in ll~e CA ,mmbe for lhc- tc-~t art' de . llis.1111end111ent hcll!S no ad \•crse impu. ·• 
OJI the s111dy. 

Dllte 

Study Direcmr 
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PROTOCOL DEVIATION 

SILK FIBROIN SOLUTION: A 14-DA Y REPEAT DOSE ORAL GAV AGE RANGE­
FINDING STUDY IN RATS 

PROTOCOL NO.: P710.0l CMR DEVIATION NO.: l 

STUDY NO.: 50725 PSL NO.: 190614-ID 

PROTOCOL SECTION: 11.E General Procedures; Clinical Observations 

The protocol states: 

All animals will be observed at least twice daily for viability. Cage-side observations of all animals 
will be performed daily during the study. All findings will be recorded. 

PROTOCOL DEVIATION: 

The protocol requires that cage-side clinical observations be performed and recorded daily. Clinical 
observations were not recorded for all animals on Study Day 13. 

REASON FOR DEVIATION: Scientist oversight. 

IMPACT ON STUDY: All Animals were observed to be active and healthy on Day 12 and on Day 14 of the 
study. For purposes of the final repo11, these animals will be considered active and healthy throughout this 
period. This deviation does not adversely affect the outcome of the study or interpretation of the results 

- Date 
Study Director 
Product Safety Labs 
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PRODUCT IDENTIFICATION 

Silk Fibroin 
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APPENDIX B (cont.): FEED ANALYSIS 

++++ 
£NVIGO 

Teklad Certified Global 16% Protein Rodent Diet 

Loi Number 2016C-041619MA Analysis Res ult 

iJ;,::'{;:::h~L~~: ]\'~ ;; ~•~it>:::•
(a/ o) 

Date of Manufacture _1--'6_A..,_p_r2'-0_1_9 ____ _ r~ , 
Report Date ...;2;...;6'-Ap=r2;...;0_19"----- Protain 16.90 

Fat 3.56 
Laboratory Diet Certmcatlon Report fiber 3.09 
The following data is a consolidation of results obta ined from one Moisb.i~ ·12,31· 
or more lndependenl testing laboratories. The actual laboratory 

Ash 4.81 results are availabl6 upon request. 

2019.04.29 Calcium o.w 
Phosphorus 0.88 

11 :24:17 -05'00' 
Estabhshed MaxuTium 

Analysis 

1f:2t~ ... 1" '-.\ .'~:- :j,<:X ~,:, ', ,~, ~ ~~f~r;t~~r~-"::-
R

r
e

; 
sull 

~· ':-~ .. •~•,i:c:~~~A'(~? 
Units 

:x <AO~,.;;r, 
Concentrati

• :~~~•: 
o n 

Arsenic 
cadrn,(iri\ ··· ... ,.<cfio<0.10 > ppm 1.00 

· ppm .... 0 ·50· 

Lead 0.42 ppm 1.50 
Meicury . . ..;o;os · PP!Tl 0.20 '. 
Selenium 0.21 ppm 0.50 

Aldrin <0.01 ppm 0.03 
Undarie <0.01 ·ppm 0.05 
Chlordane <0.01 ppm 0.05 
DDT & related sub:stanceii · ·<0,03 i>Pm 0.15 
Dieldrin <0.02 ppm 0.03 

End.rln . <0.02 ppm O.Q3 
Heptsch!or <0.01 ppm 0.03 
lieptei;hlor Epoxil:I~ . . ..:0,.01 •• ppm •. . :o.o3 
Toxaphene <0.10 ppm 0.15 
PCB's ' . ' <0,10 ppm ··•• · '0.1s 
a-BHC <0,01 ppm 0.05 
b-BHC . . < OJ)1 ppm 0.05 
d-BHC < 0.01 ppm 0.05 
Hexactil6/Qb&rizene ··<0:01 i>iirn -0.0:l 
Mirex <0.01 ppm 0.02 
Me lo.r> .•.:.,-·.-<o;o& . :pprri , 6.50 / 

Thlmet <0,15 ppm 0.50 
Dia~ri~n ~iii-i4°" ppr\l ' ;o·so 
Disulfaton <0.16 ppm 0 .50 
~(hyl Paraihlon :,:'0~14 ·. ppm .: o:so .: 
Malalhlon <0.14 . Ppm 0.50 
Piiii\ttilon <();12 . ppm : O~(l 
Thiodan <0.02 ppm 0.50 
Ethion\ : <0.14 ppm O:!fo 
Trithion <0.16 ppm 0.50 
Taiad~IOiel•1-•11111111fll,rttof~.OEl'llll9o21l18 

Envigo Teklad Diets + Madison WI + envigo.com + tekladinfo@envlgo.com + (800) 483-5523 



-ENVIGO 
Teklad Certified Global 16% Protein Rodent Diet 

Lot Number 2016C-032819MA 
Date of Manufacture 28Mar2019 ---------Report Date _0_8_Ap~l2_0_1 _9 ____ _ Protein 

Fat/· 

16.50 
•· iM• 

Laboratory Diet Certification Report 
The following data is a consolidation of results obtained from one 
or more independent testing laboralories. The actual laboratory 
results are available upon request. 

Fiber 

lv1eilsiu~ 
Ash 

Calcium 

Phosphorus 

3.89 
11;93 

4.92 

•o.84 
0.68 

2019.04.08 19:23:49 
l ___ ----.,...,..,.- -0S'0Q' 

Arsenic 
Cadmium ·•· 
Lead 
Miirc\:,ry > 
Selenium 

< 0.10 ... ppm 1.00 · 
{0:10 .ppm 0.50 
< 0.20 ppm 1.50 

::..;;6;<f5/ •·.• wm •• 0.20 '· 
0.23 ppm 0.50 ~-Aflatoxin 81, 82, G1, G2 < 6.00 ppb 5.00 -Aldrin 

Lindane 

Chlordane 

oi:>fa, ,jlat~sub~tanciis .. 

Dieldrin 

Endrin a 
Heptachlor 
Heptlichlo(lapoxid& 
Toxaphene 
PQB'a .; 
a-BHC 
6.BHC 
d-BHC 
Hel\Sclilorot:i.inzena 

Thlmet 
Qiililiii)ri ' 
Dlsulfaton 
.Mefoyi Parathli:m ·:.·• ·.• ··. · · 
Malathion 
Paratiilim 
Thioclan 
l;ttilon 
Trilhion 

· < 0.01 ppm 0,03 

-: Q.01 ppm 0. 05 

<0.01 

< 0.02 

<.0.02 
< 0.01 
.< 0;01 
< 0.10 
<0;10 
< 0.01 
<0,0f : 
< 0.01 
-:o;of 

< 0.16 
,, <().f~. 

< 0.15 
-:o:14 
< 0.14 
<0.f2 
< 0.02 

,•·<0.1,f 
< 0.15 

ppm 

PPM 
ppm , 
ppm 
ppm 
ppm 
ppm 

· PPl11 . 
ppm 

PPl11 · · 
. ppm 

ppm 

ppm 
•• p/lltl . . 

ppm 
ppm 

.· .PP.m . 
· ppm ,,., 

ppm 
ppm 
ppm 

0.05 

(),t5 
0.03 

0.03 
0.03 
0.0:3 
0.15 
Q,15 
0.05 

.'Q,05,: 
0.05 

' . •0:03 , 

0 .50 
', 0.50 , 

D.50 

C>.50 
D.50 

--,-m-~f'QlltTlfTTm!l?IDlllrdl'El!Ql/111:"0"'Bl""Jlf:20~--------------------------
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APPENDIX B (cont.): WATER ANALYSIS 

In June 2019, water was analyzed for contaminants. 

LABORATORY: PRECISION ANALYTICAL SERVICES, INC. 
2161 Whitesville Road 
Toms River, NJ  08755 

Results of water analysis for possible contaminants were acceptable within regulatory standards. 
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APPENDIX C: INDIVIDUAL ANIMAL IN-LIFE OBSERVATIONS 

PRODUCT IDENTIFICATION 

Silk Fibroin 



Page 57 
Study Number 50725 

Individual Animal In-Life Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Animal Observation Type: All Types From Day 1 (Start Date) to 15 (Start Date) 

1 7001 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7002 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7003 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7004 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7005 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

2 7011 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7012 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7013 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7014 Normal 1 to 7 

Scheduled Removal (Terminal) 15 

Eschar, Face, Superficial 8 to 15 

7015 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

3 7021 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7022 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7023 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7024 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

Values = Clin Obs Range 
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Individual Animal In-Life Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Animal Observation Type: All Types From Day 1 (Start Date) to 15 (Start Date) 

3 7025 Normal 

Scheduled Removal (Terminal) 

1 to 14 

15 

4 7031 

7032 

7033 

7034 

7035 

Normal 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

Normal 

Lesion, Tail 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

1 to 14 

15 

1 to 14 

15 

1 to 14 

15 

15 

1 to 14 

15 

1 to 14 

15 

Values = Clin Obs Range 
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Individual Animal In-Life Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Animal Observation Type: All Types From Day 1 (Start Date) to 15 (Start Date) 

1 7006 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7007 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7008 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7009 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7010 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

2 7016 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7017 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7018 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7019 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7020 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

3 7026 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7027 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7028 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7029 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

7030 Normal 1 to 14 

Values = Clin Obs Range 
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Individual Animal In-Life Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Animal Observation Type: All Types From Day 1 (Start Date) to 15 (Start Date) 

3 7030 Scheduled Removal (Terminal) 15 

4 7036 

7037 

7038 

7039 

7040 

Normal 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

Normal 

Scheduled Removal (Terminal) 

1 to 14 

15 

1 to 14 

15 

1 to 14 

15 

1 to 14 

15 

1 to 14 

15 
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APPENDIX D: DETAILED CLINICAL OBSERVATIONS SCORING KEY 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Removal from Cage/Hand-held Observations 

Ease of 
Removal/Handling 

0. Slight/moderate resistance – animal is easy to handle, may squirm or vocalize 
occasionally 

1. No resistance – animal is flaccid when being handled 
2. High resistance – animal is difficult to handle, and/or squirms continuously 
3. Aggressive – biting or lunging behavior specifically directed at handler 

Emaciation 0. Absent 
1. Present (confirmed using body weights) 

Eyes 0. Normal 
1. Exophthalmos – abnormal protrusion of eyeball present 
2. Enophthalmos – posterior displacement of the eye (sunken eyeball) 
3. Eye lesion – mechanical damage or other (e.g., orbital bleeding) 

Fur/Skin Appearance 0. Normal 
1. Unkempt – coat rough or ungroomed, may be slightly stained 
2. Stained/wetness (e.g., ano-genital staining) 
3. Hair loss 
4. Other – includes but is not limited; eschar, wound, laceration or other skin lesions 

Lacrimation 0. Absent 
1. Present – lacrimation noticeable 
2. Excessive – animal has excessive amount of tearing 

Mucous Membranes 
(color) 

0. Normal 
1. Blanch to pink tone 
2. Dusky rose to deep flush 
3. Cyanosis (blue) 
4. Excessive or abnormal secretion 

Muscle Tone 0. Normal – muscles are resilient and firm and the hind legs go through their full range of 
motion 

1. Increased – muscles are rigid; hind limbs will not go through their full range of motion 
2. Decreased – muscles are flaccid; hind limbs have little or no resistance to movement 

Palpebral Closure 0. Eyes wide open 
1. Eyes halfway shut 
2. Eyes completely shut 

Piloerection 0. Absent 
1. Present 

Pupillary reflex 0. Normal 
1. Slow or absent- pupil reaction is slow or absent. 

Respiratory Pattern 0. Normal 
1. Slow 
2. Rapid 
3. Rales (Moist or Dry) 
4. Gasping 
5. Labored - Dyspnea 

Salivation 0. None 
1. Present - salivation is noticeable around the edge of the mouth 
2. Excessive - salivation extends to the fur around the jaw 

Vocalization 0. Absent 
1. Present - animal vocalizes unprovoked or continuously vocalizes when being handled. 
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Open Field Observations 

Activity/Arousal 0. Alternating behaviors – animal goes through normal repertoire of behaviors during 
observation period; these consist of exploring, sniffing, grooming, rearing, etc. 

1. Inactive/Alert – animal sits in one place during the observation period but appears to 
be aware of its surroundings. It may go through its normal repertoire of activities but 
the majority of the observation period is spent not moving. 

2. Hypoactive/Not alert – animal sits in one place during the observation period; animal 
appears to be unaware of its surroundings or in a stupor. 

3. Hyperactive/Hyper alert – animal appears excited; animal may dart and freeze during 
the observation period or animal may sit in one place and jump at any sound or 
movement. 

Convulsions 0. None 
1. Clonic – alternating periods of contraction and relaxation of muscles 
2. Tonic – prolonged period of muscle contractions 

Defecation 0. None/Normal 
1. Soft (partially formed) 
2. Diarrhea (watery feces usually of increased volume) 

Gait 0. Normal 
1. Ataxic Gait – inability of truncal, pelvic and limb muscles to move in unison so animal 

is not able to move in straight line (lurch). 
2. Hypotonic gait – impaired gait (limp) due to limb weakness or paralysis in which the 

animal is unable to support is weight but can move forward in a straight line without 
lurching. 

3. Impaired Gait – includes steppage (due to dorsiflexion of foot or toe the animal drags 
its forelimbs, walks on its knuckles or lifts its forelimbs unusually high to avoid 
dragging its toes over the ground); spastic (shuffling gait with legs rigidly extended 
and not lifted during movement; waddling (lateral wobbling of the pelvis); dysmetric 
(incoordinating movement with a coarse tremor due to overshooting goal). 

4. Total gait incapacity – applies when these are severe gait abnormalities or 
combinations of gait abnormality. 

Locomotion (speed and 
vigor of movement) 

0. Normal 
1. Somewhat impaired 
2. Totally impaired 

Other 0. Absent 
1. Present 
NOTE: When present, a comment will identify finding 

Posture 0. Normal (awake) – e.g., alert, sitting, standing, or rearing or Normal (sleeping) – 
e.g. curled up, usually with head down 

1. Hunched – e.g., abnormal posture 
2. Flattened (prone) –e.g., limbs spread out lying flat or on one side 

Tremors 0. None 
1. Slight – e.g., localized involuntary oscillatory movement 
2. Severe – e.g., more to more than one area or involving whole body 

Twitches 0. None 
1. Slight – brief coarse involuntary muscle contraction 
2. Moderate – increased frequency and severity 
3. Fasciculation – wave-like ripples of a muscle or group of muscles 

Unusual Behaviors 0. Absent 
1. Present – Stereotypies/Bizarre behavior/Aggression be specific in describing all 

unusual behaviors on data sheet 
Urination 0. None/Normal 

1. Excessive 
Vocalizations 0. Absent 

1. Present 
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APPENDIX E: INDIVIDUAL ANIMAL DETAILED CLINICAL OBSERVATIONS 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 1 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 1 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 1 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 1 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 1 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7001 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7002 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7003 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7004 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 1 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7001 

7002 

7003 

7004 

7005 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 2 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 2 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 2 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7014 4 !¹ 4 !² 0 0 0 0 0 0 0 0 0 0 0 0 

7015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 [RC:Other- eschar] 2 [RC:eschar- face] 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 2 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 2 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7011 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7012 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7014 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 2 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7011 

7012 

7013 

7014 

7015 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

250 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 3 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7023 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

250 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 3 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7023 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

250 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 3 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7023 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 3 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7023 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 3 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7021 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7022 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7023 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 3 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7021 

7022 

7023 

7024 

7025 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 4 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7033 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 4 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7033 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 4 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7033 0 4 !¹ 0 0 0 0 0 0 0 0 0 0 0 0 

7034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 [RC:Tail lesion; Tail was caught in the caging between rack and solid bottom box] 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 4 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7033 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 4 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7032 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7033 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7034 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 4 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7031 

7032 

7033 

7034 

7035 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 1 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7006 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 1 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7006 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 1 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7006 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 1 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7006 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 1 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7006 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7008 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 1 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7006 

7007 

7008 

7009 

7010 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 2 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 2 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 2 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 2 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 2 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7016 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7018 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7019 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 2 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7016 

7017 

7018 

7019 

7020 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 3 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 3 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 3 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 3 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 3 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7026 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7029 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 3 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7026 

7027 

7028 

7029 

7030 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 4 

Handling 

Reactivity 

Handling 

Reactivity 

Handling 

Reactivity 

Vocalization 

(RC) 

Vocalization 

(RC) 

Vocalization 

(RC) 

Palpebral 

Closure 

Palpebral 

Closure 

Palpebral 

Closure 

Lacrimation Lacrimation Lacrimation Eyes Eyes 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DetClinObs (Removal from Cage) 

mg/kg/day 
Group 4 

Eyes Mucous 

Membranes 

Mucous 

Membranes 

Mucous 

Membranes 

Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Piloerection Fur/Skin 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 

mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 4 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 1 8 15 1 8 15 

7036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 4 

Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 

1 8 15 1 8 15 1 8 15 1 8 15 1 8 

7036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 4 

Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual 

Behaviors 

Unusual 

Behaviors 

Unusual 

Behaviors 

Vocalization 

(OF) 

Vocalization 

(OF) 

Vocalization 

(OF) 

Other 

15 1 8 15 1 8 15 1 8 15 1 8 15 1 

7036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7038 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7039 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

7040 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 

mg/kg/day 
Group 4 

Other Other Twitches Twitches Twitches 

8 15 1 8 15 

7036 

7037 

7038 

7039 

7040 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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APPENDIX F: INDIVIDUAL ANIMAL MEAN BODY WEIGHTS 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Bodyweight (g) 

0 
mg/kg/day 
Group 1 

Day(s) Relative 

to Start Date 

1 8 15 

7001 

7002 

7003 

7004 

7005 

241 

231 

212 

239 

258 

316 

284 

265 

293 

288 

376 

334 

297 

357 

360 

Mean 

SD 

N 

236.2 

16.7 

5 

289.2 

18.3 

5 

344.8 

30.6 

5 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Bodyweight (g) 

125 
mg/kg/day 
Group 2 

Day(s) Relative 

to Start Date 

1 8 15 

7011 

7012 

7013 

7014 

7015 

223 

248 

232 

264 

218 

258 

284 

278 

322 

263 

301 

316 

351 

387 

304 

Mean 

SD 

N 

237.0 

18.9 

5 

281.0 

25.3 

5 

331.8 

36.7 

5 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Bodyweight (g) 

250 
mg/kg/day 
Group 3 

Day(s) Relative 

to Start Date 

1 8 15 

7021 

7022 

7023 

7024 

7025 

235 

210 

220 

251 

251 

281 

274 

376 

306 

320 

323 

328 

317<!¹ 

372 

380 

Mean 

SD 

N 

233.4 

18.4 

5 

311.4 

40.6 

5 

344.0 

29.6 

5 

1 [<, RC:Animal reweighed, food and water checked] 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Bodyweight (g) 

500 
mg/kg/day 
Group 4 

Day(s) Relative 

to Start Date 

1 8 15 

7031 

7032 

7033 

7034 

7035 

239 

247 

219 

223 

255 

297 

309 

280 

278 

313 

348 

374 

331 

332 

373 

Mean 

SD 

N 

236.6 

15.4 

5 

295.4 

16.1 

5 

351.6 

21.1 

5 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Bodyweight (g) 

0 
mg/kg/day 
Group 1 

Day(s) Relative 

to Start Date 

1 8 15 

7006 

7007 

7008 

7009 

7010 

158 

155 

148 

144 

151 

183 

183 

174 

163 

181 

211 

207 

193 

184 

208 

Mean 

SD 

N 

151.2 

5.5 

5 

176.8 

8.6 

5 

200.6 

11.6 

5 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Bodyweight (g) 

125 
mg/kg/day 
Group 2 

Day(s) Relative 

to Start Date 

1 8 15 

7016 

7017 

7018 

7019 

7020 

154 

172 

130 

149 

152 

176 

177 

147 

172 

175 

195 

204 

180 

203 

199 

Mean 

SD 

N 

151.4 

15.0 

5 

169.4 

12.7 

5 

196.2 

9.7 

5 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Bodyweight (g) 

250 
mg/kg/day 
Group 3 

Day(s) Relative 

to Start Date 

1 8 15 

7026 

7027 

7028 

7029 

7030 

143 

165 

151 

154 

150 

163 

194 

172 

179 

178 

184 

219 

191 

201 

197 

Mean 

SD 

N 

152.6 

8.0 

5 

177.2 

11.3 

5 

198.4 

13.2 

5 
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Individual Animal Body Weights 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Bodyweight (g) 

500 
mg/kg/day 
Group 4 

Day(s) Relative 

to Start Date 

1 8 15 

7036 

7037 

7038 

7039 

7040 

149 

165 

148 

152 

157 

178 

193 

174 

177 

183 

201 

221 

201 

195 

206 

Mean 

SD 

N 

154.2 

7.0 

5 

181.0 

7.4 

5 

204.8 

9.9 

5 
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APPENDIX G: INDIVIDUAL ANIMAL DAILY BODY WEIGHT GAIN 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Body Weight Gain (g/day) 

0 
mg/kg/day 
Group 1 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7001 

7002 

7003 

7004 

7005 

10.7 

7.6 

7.6 

7.7 

4.3 

8.6 

7.1 

4.6 

9.1 

10.3 

9.6 

7.4 

6.1 

8.4 

7.3 

Mean 

SD 

N 

7.57 

2.27 

5 

7.94 

2.20 

5 

7.76 

1.34 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Body Weight Gain (g/day) 

125 
mg/kg/day 
Group 2 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7011 

7012 

7013 

7014 

7015 

5.0 

5.1 

6.6 

8.3 

6.4 

6.1 

4.6 

10.4 

9.3 

5.9 

5.6 

4.9 

8.5 

8.8 

6.1 

Mean 

SD 

N 

6.29 

1.33 

5 

7.26 

2.48 

5 

6.77 

1.77 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Body Weight Gain (g/day) 

250 
mg/kg/day 
Group 3 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7021 

7022 

7023 

7024 

7025 

6.6 

9.1 

22.3 

7.9 

9.9 

6.0 

7.7 

-8.4 

9.4 

8.6 

6.3 

8.4 

6.9 

8.6 

9.2 

Mean 

SD 

N 

11.14 

6.35 

5 

4.66 

7.42 

5 

7.90 

1.24 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Body Weight Gain (g/day) 

500 
mg/kg/day 
Group 4 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7031 

7032 

7033 

7034 

7035 

8.3 

8.9 

8.7 

7.9 

8.3 

7.3 

9.3 

7.3 

7.7 

8.6 

7.8 

9.1 

8.0 

7.8 

8.4 

Mean 

SD 

N 

8.40 

0.40 

5 

8.03 

0.88 

5 

8.21 

0.55 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Body Weight Gain (g/day) 

0 
mg/kg/day 
Group 1 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7006 

7007 

7008 

7009 

7010 

3.6 

4.0 

3.7 

2.7 

4.3 

4.0 

3.4 

2.7 

3.0 

3.9 

3.8 

3.7 

3.2 

2.9 

4.1 

Mean 

SD 

N 

3.66 

0.59 

5 

3.40 

0.55 

5 

3.53 

0.49 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Body Weight Gain (g/day) 

125 
mg/kg/day 
Group 2 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7016 

7017 

7018 

7019 

7020 

3.1 

0.7 

2.4 

3.3 

3.3 

2.7 

3.9 

4.7 

4.4 

3.4 

2.9 

2.3 

3.6 

3.9 

3.4 

Mean 

SD 

N 

2.57 

1.10 

5 

3.83 

0.80 

5 

3.20 

0.61 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Body Weight Gain (g/day) 

250 
mg/kg/day 
Group 3 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7026 

7027 

7028 

7029 

7030 

2.9 

4.1 

3.0 

3.6 

4.0 

3.0 

3.6 

2.7 

3.1 

2.7 

2.9 

3.9 

2.9 

3.4 

3.4 

Mean 

SD 

N 

3.51 

0.58 

5 

3.03 

0.36 

5 

3.27 

0.40 

5 
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Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Body Weight Gain (g/day) 

500 
mg/kg/day 
Group 4 

Day(s) Relative 

to Start Date 

1 → 8 8 → 15 1 → 15 

7036 

7037 

7038 

7039 

7040 

4.1 

4.0 

3.7 

3.6 

3.7 

3.3 

4.0 

3.9 

2.6 

3.3 

3.7 

4.0 

3.8 

3.1 

3.5 

Mean 

SD 

N 

3.83 

0.23 

5 

3.40 

0.57 

5 

3.61 

0.35 

5 
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APPENDIX H: INDIVIDUAL ANIMAL MEAN DAILY FOOD CONSUMPTION 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Food Consumption (g/day) 

0 Day(s) 

mg/kg/day Relative 

Group 1 to Start 

8 → 15 

7001 27.3 

7002 27.3 

7003 27.3 

7004 48.5 

7005 48.5 

Mean 35.77 

SD 11.62 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Food Consumption (g/day) 

125 Day(s) 

mg/kg/day Relative 

Group 2 to Start 

8 → 15 

7011 27.1 

7012 27.1 

7013 27.1 

7014 26.4 

7015 26.4 

Mean 26.80 

SD 0.40 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Food Consumption (g/day) 

250 Day(s) 

mg/kg/day Relative 

Group 3 to Start 

8 → 15 

7021 21.0 

7022 21.0 

7023 21.0 

7024 30.9 

7025 30.9 

Mean 24.94 

SD 5.40 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Mean Daily Food Consumption (g/day) 

500 Day(s) 

mg/kg/day Relative 

Group 4 to Start 

8 → 15 

7031 30.3 

7032 30.3 

7033 30.3 

7034 27.6 

7035 27.6 

Mean 29.20 

SD 1.49 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Food Consumption (g/day) 

0 Day(s) 

mg/kg/day Relative 

Group 1 to Start 

8 → 15 

7006 18.5 

7007 18.5 

7008 18.5 

7009 20.1 

7010 20.1 

Mean 19.17 

SD 0.89 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Food Consumption (g/day) 

125 Day(s) 

mg/kg/day Relative 

Group 2 to Start 

8 → 15 

7016 17.2 

7017 17.2 

7018 17.2 

7019 18.5 

7020 18.5 

Mean 17.71 

SD 0.72 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Food Consumption (g/day) 

250 Day(s) 

mg/kg/day Relative 

Group 3 to Start 

8 → 15 

7026 18.5 

7027 18.5 

7028 18.5 

7029 20.0 

7030 20.0 

Mean 19.11 

SD 0.81 

N 5 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Mean Daily Food Consumption (g/day) 

500 Day(s) 

mg/kg/day Relative 

Group 4 to Start 

8 → 15 

7036 25.8 

7037 25.8 

7038 25.8 

7039 18.9 

7040 18.9 

Mean 23.03 

SD 3.81 

N 5 



  APPENDIX I: INDIVIDUAL ANIMAL FOOD EFFICIENCY1
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PRODUCT IDENTIFICATION 

Silk Fibroin 

1 Food efficiency = Mean Daily Body Weight Gain 
Mean Daily Food Consumption 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Food Efficiency 

0 Day(s) 

mg/kg/day Relative 

Group 1 to Start 

8 → 15 

7001 0.31 

7002 0.26 

7003 0.17 

7004 0.19 

7005 0.21 

Mean 0.229 

SD 0.059 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Food Efficiency 

125 Day(s) 

mg/kg/day Relative 

Group 2 to Start 

8 → 15 

7011 0.23 

7012 0.17 

7013 0.38 

7014 0.35 

7015 0.22 

Mean 0.271 

SD 0.093 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Food Efficiency 

250 Day(s) 

mg/kg/day Relative 

Group 3 to Start 

8 → 15 

7021 0.29 

7022 0.37 

7023 -0.40 

7024 0.31 

7025 0.28 

Mean 0.167 

SD 0.320 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Male Food Efficiency 

500 Day(s) 

mg/kg/day Relative 

Group 4 to Start 

8 → 15 

7031 0.24 

7032 0.31 

7033 0.24 

7034 0.28 

7035 0.31 

Mean 0.276 

SD 0.034 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Food Efficiency 

0 Day(s) 

mg/kg/day Relative 

Group 1 to Start 

8 → 15 

7006 0.22 

7007 0.19 

7008 0.15 

7009 0.15 

7010 0.19 

Mean 0.178 

SD 0.030 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Food Efficiency 

125 Day(s) 

mg/kg/day Relative 

Group 2 to Start 

8 → 15 

7016 0.16 

7017 0.22 

7018 0.27 

7019 0.24 

7020 0.19 

Mean 0.216 

SD 0.046 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Food Efficiency 

250 Day(s) 

mg/kg/day Relative 

Group 3 to Start 

8 → 15 

7026 0.16 

7027 0.19 

7028 0.15 

7029 0.16 

7030 0.14 

Mean 0.159 

SD 0.022 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Food Efficiency 

500 Day(s) 

mg/kg/day Relative 

Group 4 to Start 

8 → 15 

7036 0.13 

7037 0.15 

7038 0.15 

7039 0.14 

7040 0.17 

Mean 0.148 

SD 0.018 

N 5 
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APPENDIX J: ANIMAL NUMBERS, DOSE GROUPS AND FATES 

PRODUCT IDENTIFICATION 

Silk Fibroin 



Page 150 
Study Number 50725 

                                               Individual Animal Numbers, Dose Groups and Fates                                                 

                                                            PSL Study Number 50725                                                              

Silk Fibroin Solution: A 14-Day Repeat Dose Oral Gavage Range-Finding Study in Rats 

----------------------------------------------------------------------------------------------------------------------------------------------- 

 

                                                                     Removal     Removal    Removal     Time    Removal   Pathology 

           Group   Dose Level              Sex      Animal  Cage   Day    Week     Date       Time      Slot    Symptom   Reason    

           ------------------------------------------------------------------------------------------------------------------------ 

                                                                                                                                    

             1     0 mg/kg/day            Male        7001     1     15      3   08/07/19    11:25     .        Term      Term      

                                                      7002     1     15      3   08/07/19    11:25     .        Term      Term      

                                                      7003     1     15      3   08/07/19    11:26     .        Term      Term      

                                                      7004     2     15      3   08/07/19    11:26     .        Term      Term      

                                                      7005     2     15      3   08/07/19    11:26     .        Term      Term      

                                                                                                                                    

             1     0 mg/kg/day            Female      7006     3     15      3   08/07/19    11:26     .        Term      Term      

                                                      7007     3     15      3   08/07/19    11:26     .        Term      Term      

                                                      7008     3     15      3   08/07/19    11:26     .        Term      Term      

                                                      7009     4     15      3   08/07/19    11:26     .        Term      Term      

                                                      7010     4     15      3   08/07/19    11:26     .        Term      Term      

                                                                                                                                    

             2     125 mg/kg/day          Male        7011     5     15      3   08/07/19    11:26     .        Term      Term      

                                                      7012     5     15      3   08/07/19    11:26     .        Term      Term      

                                                      7013     5     15      3   08/07/19    11:27     .        Term      Term      

                                                      7014     6     15      3   08/07/19    11:27     .        Term      Term      

                                                      7015     6     15      3   08/07/19    11:27     .        Term      Term      

                                                                                                                                    

             2     125 mg/kg/day          Female      7016     7     15      3   08/07/19    11:27     .        Term      Term      

                                                      7017     7     15      3   08/07/19    11:27     .        Term      Term      

                                                      7018     7     15      3   08/07/19    11:27     .        Term      Term      

                                                      7019     8     15      3   08/07/19    11:27     .        Term      Term      

                                                      7020     8     15      3   08/07/19    11:27     .        Term      Term      

                                                                                                                                    

             3     250 mg/kg/day          Male        7021     9     15      3   08/07/19    11:27     .        Term      Term      

                                                      7022     9     15      3   08/07/19    11:27     .        Term      Term      

                                                      7023     9     15      3   08/07/19    11:27     .        Term      Term      

                                                      7024    10     15      3   08/07/19    11:27     .        Term      Term      

                                                      7025    10     15      3   08/07/19    11:28     .        Term      Term      

                                                                                                                                    

             3     250 mg/kg/day          Female      7026    11     15      3   08/07/19    11:28     .        Term      Term      

  

----------------------------------------------------------------------------------------------------------------------------------------------- 
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                                                            PSL Study Number 50725                                                              

Silk Fibroin Solution: A 14-Day Repeat Dose Oral Gavage Range-Finding Study in Rats 

----------------------------------------------------------------------------------------------------------------------------------------------- 

 

                                                                     Removal     Removal    Removal     Time    Removal   Pathology 

           Group   Dose Level              Sex      Animal  Cage   Day    Week     Date       Time      Slot    Symptom   Reason    

           ------------------------------------------------------------------------------------------------------------------------ 

                                                                                                                                    

             3     250 mg/kg/day          Female      7027    11     15      3   08/07/19    11:28     .        Term      Term      

                                                      7028    11     15      3   08/07/19    11:28     .        Term      Term      

                                                      7029    12     15      3   08/07/19    11:28     .        Term      Term      

                                                      7030    12     15      3   08/07/19    11:28     .        Term      Term      

                                                                                                                                    

             4     500 mg/kg/day          Male        7031    13     15      3   08/07/19    11:28     .        Term      Term      

                                                      7032    13     15      3   08/07/19    11:28     .        Term      Term      

                                                      7033    13     15      3   08/07/19    11:28     .        Term      Term      

                                                      7034    14     15      3   08/07/19    11:29     .        Term      Term      

                                                      7035    14     15      3   08/07/19    11:29     .        Term      Term      

                                                                                                                                    

             4     500 mg/kg/day          Female      7036    15     15      3   08/07/19    11:29     .        Term      Term      

                                                      7037    15     15      3   08/07/19    11:29     .        Term      Term      

                                                      7038    15     15      3   08/07/19    11:29     .        Term      Term      

                                                      7039    16     15      3   08/07/19    11:29     .        Term      Term      

                                                      7040    16     15      3   08/07/19    11:29     .        Term      Term      

                                                                                                                                    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

----------------------------------------------------------------------------------------------------------------------------------------------- 
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APPENDIX K: INDIVIDUAL ANIMAL NECROPSY OBSERVATIONS 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Individual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Animal: 7001 Group: 1 Sex: Male 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7002 Group: 1 Sex: Male 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7003 Group: 1 Sex: Male 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7004 Group: 1 Sex: Male 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7005 Group: 1 Sex: Male 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7006 Group: 1 Sex: Female 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 
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Individual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7007 Group: 1 Sex: Female 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7008 Group: 1 Sex: Female 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7009 Group: 1 Sex: Female 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7010 Group: 1 Sex: Female 

Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7011 Group: 2 Sex: Male 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7012 Group: 2 Sex: Male 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 
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Individual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7013 Group: 2 Sex: Male 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7014 Group: 2 Sex: Male 

Dose: 125 

Necropsy Date: 7/8/2019 

Last Clinical Observations: 

Eschar, Face, Superficial 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7015 Group: 2 Sex: Male 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7016 Group: 2 Sex: Female 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7017 Group: 2 Sex: Female 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7018 Group: 2 Sex: Female 

Dose: 125 
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Individual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7019 Group: 2 Sex: Female 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7020 Group: 2 Sex: Female 

Dose: 125 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7021 Group: 3 Sex: Male 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7022 Group: 3 Sex: Male 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7023 Group: 3 Sex: Male 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7024 Group: 3 Sex: Male 
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Individual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7025 Group: 3 Sex: Male 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7026 Group: 3 Sex: Female 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7027 Group: 3 Sex: Female 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7028 Group: 3 Sex: Female 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7029 Group: 3 Sex: Female 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 
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Individual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Animal: 7030 Group: 3 Sex: Female 

Dose: 250 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7031 Group: 4 Sex: Male 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7032 Group: 4 Sex: Male 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7033 Group: 4 Sex: Male 

Dose: 500 

Necropsy Date: 7/8/2019 

Last Clinical Observations: 

Lesion, Tail 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7034 Group: 4 Sex: Male 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7035 Group: 4 Sex: Male 

Dose: 500 

Necropsy Date: 7/8/2019 
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Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 

Range-Finding Study in Rats 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7036 Group: 4 Sex: Female 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7037 Group: 4 Sex: Female 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7038 Group: 4 Sex: Female 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7039 Group: 4 Sex: Female 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 

Animal: 7040 Group: 4 Sex: Female 

Dose: 500 

Necropsy Date: 7/8/2019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible lesions 
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1. OBJECTIVE 

The objective of this study was to evaluate the potential subchronic toxicity of Silk Fibroin in 
male and female rats that is likely to arise from repeated exposure via oral gavage over a test 
period of at least 28 days. A no-observed-adverse-effect-level (NOAEL) was sought for each 
sex. 

2. SUMMARY 

Eighty adult Crl: Sprague-Dawley CD® IGS rats (40 males and 40 females) were equally 
distributed into four groups (10/sex/group). Dose levels of 125, 250, and 500 mg/kg/day of Silk 
Fibroin (Groups 2-4, respectively), as well as a vehicle control (distilled water; Group 1) were 
selected for the study and administered for 29 days (males) or 30 days (females). 

An appropriate amount of the vehicle control (distilled water) or test substance was administered 
once daily (7 days/week) via oral intubation to each rat for at least 28 days. The test substance 
was prepared at concentrations of 12.5, 25, and 50 mg/mL, w/v in distilled water. The vehicle 
control and test substance preparations were administered at a dose volume of 10 mL/kg daily.  
Samples of the test prep samples were collected at the beginning (Day 1) middle (Day 16) and 
end of the in-life phase of the study (Day 30) and analyzed to evaluate stability. Samples were 
also collected from the dose formulation solutions to verify homogeneity and (Day 1) and dose 
concentration (Days 16 and 30). 

All dose preparations were considered to be homogeneously distributed and met the target 
concentration in the dosing mixtures. Based on the overall neat test substance stability, dose 
preparation homogeneity, and concentration verification results, the animals are considered to 
have received target concentrations of Silk Fibroin.  

The animals were observed for viability, signs of gross toxicity, and behavior changes at least 
once daily during the study and weekly for a battery of detailed clinical observations. Body 
weights were recorded twice during acclimation, including prior to dosing on (Day 1), weekly 
thereafter, and prior to sacrifice. Individual food consumption was also recorded in conjunction 
with scheduled body weights. Food efficiency was calculated and reported. Urine and blood 
samples were collected on Day 30 and 31 (males and females, respectively), for urinalysis 
hematology, coagulation, and clinical chemistry determinations. Gross necropsies and 
histological evaluation of selected organs and tissues were performed on all study animals. 

There were no mortalities or clinical observations attributed to the test substance administration. 
There were no changes in mean weekly body weights, daily body weight gain, food consumption 
and food efficiency attributable to the administration of Silk Fibroin in male or female rats. 

There were no test substance-related changes in, hematology, coagulation, serum chemistry and 
urinalysis parameters.  All significant findings were either small in magnitude, did not correlate to 
any other clinical or histopathological finding, or were within or close to PSL historical controls, 
and thus were within expected biological variation and of no toxicological relevance. There were 
no macroscopic, microscopic, or organ weight changes attributable to the test substance 
administration. 

Under the conditions of the study and based on the toxicological endpoints evaluated, the no-
observed-adverse-effect-level (NOAEL) for Silk Fibroin, administered orally for 29 days (males) 
or 30 days (females), was determined to be 500 mg/kg/day for both male and female Sprague-
Dawley rats. 
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3. TEST SUBSTANCE 

A. Source 

The test substance was provided by the Sponsor. 

B. Identification 

The test substance was received from the Sponsor and identified using the following information 
provided by the Sponsor and PSL identification number. 

Product Identifier: Silk Fibroin 
Composition: 5.0% Silk Fibroin (CAS# 9007-76-5) & 95% Water 

Documentation of the methods of synthesis, fabrication, or derivation of the test substance is 
retained by the Sponsor. 

The Sponsor provided vials of a solution of the test substance at the highest dose concentration: 

Identity: Silk fibroin solution 
PSL ID:  191015-2D 
Batch #:  215  
Concentration: 50 mg/mL, aqueous 
Physical Description: Slightly yellow liquid 
Storage Conditions: -20°C (thawed in refrigerator before use) 
Expiration Date:  Stable at 4 oC for one month. Upon thawing, please use in one month 

C. Analysis 

The test substance, as received, was expected to be stable for the duration of the study. 
Verification of the test substance concentration in the dose preparations were determined as part 
of this study (Section 6.C) (Amendment 1). 

D. Hazards 

Appropriate routine safety precautions were exercised in the handling of the test substance and 
control substances. 

4. GENERAL TEST SYSTEM PARAMETERS 

A. Animal Requirements 

4.A.1 Number of Animals: 80 

4.A.2 Number of Groups: 4 (3 dose levels per sex + 1 control group per sex) 

4.A.3 Number of Animals per Group: 20 (10 males, 10 females) 

4.A.4 Sex: Male and female. Females were nulliparous and non-pregnant. 

4.A.5 Species/Strain: CRL Sprague-Dawley CD® IGS rats 

4.A.6 Age/Weight: Animals were approximately eight weeks at initiation; the weight 
variation did not exceed ± 20% of the mean weight for each sex. 

4.A.7 Supplier: Charles River Laboratories, Inc. Rats were shipped in filtered cartons by 
truck. 
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On October 29, 2019, eighty-four (84) CRL Sprague-Dawley CD® IGS rats (42M/42F) arrived 
from Charles River Laboratories (Raleigh, NC) with an assigned birth date of September 13, 
2019. The rats were designated by the supplier to be approximately six to seven weeks of age 
upon arrival. 

B. Test System Justification 

The Sprague-Dawley® rat is the system of choice because, historically, it has been a preferred and 
commonly used species for oral toxicity tests. The current state of scientific knowledge does not 
provide acceptable alternatives to the use of live animals to accomplish the objective of this 
study. PSL is AAALAC (Association for Assessment and Accreditation of Laboratory Animal 
Care) accredited and certified in the appropriate care of all live experimental animals and 
maintains current staff training, ensuring animals were handled humanely during the experimental 
phase of this study and met all guideline standards. 

C. Husbandry 

4.C.1 Housing 

The animals were housed in regularly cleaned cages which conform to the size 
recommendations in the latest Guide for the Care and Use of Laboratory Animals (Natl. 
Res. Council, 2011). The animal room had a 12-hour light/dark cycle and was kept clean 
and vermin free. In addition, airflow in the animal room was maintained at or above 10 
air changes per hour. (Amendment 2).  

4.C.2 Animal Room Temperature and Relative Humidity Ranges 

Temperature and humidity was 19-22C and 12-62%, respectively. Humidity was below 
the targeted lower limit on 12 days during the study, but no impact on study animals or 
study data was observed. 

4.C.3 Acclimation 

The animals were conditioned to the housing facilities for eight days prior to testing. 
Body weights and clinical observations were recorded two times prior to study start. 

4.C.4 Feed 

2016 Certified Envigo Teklad Global Rodent Diet® was stored in a dedicated temperature 
and humidity monitored feed storage site and available ad libitum during acclimation and 
throughout the study. 

4.C.5 Water 

Filtered tap water was available ad libitum from an automatic watering access system. 
Water analysis is conducted by Precision Analytical Services, Inc., Toms River, NJ and 
South Brunswick Municipal Water Supply, South Brunswick, NJ. 

4.C.6 Contaminants 

There are no known contaminants reasonably expected to be found in the food or water 
that would interfere with the results of this study. Results of routine analysis consisting 
of each lot of feed used in this study were received from Envigo Teklad, Madison, WI. 
Water analysis was conducted periodically and the records are kept on file at Product 
Safety Labs. The date of the most recent analysis is reported in the final report 
(Appendix B). 
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4.C.7 Viral Screen 

The animals used in this study were considered to be pathogen-free as received from the 
vendor (Section 4.A). Rodent-health surveillance for study animals was monitored by 
from a few representative control animals, as part of PSL’s sentinel health monitoring 
program (7004M 9/13/19, 7005M 9/13/19, and 7009M 9/13/19). A serum sample was 
collected from each rat for screening of common rat pathogens (Rat Parvovirus, Toolan’s 
H-1 Virus, Kilham Rat Virus, Rat Minute Virus, Parvovirus NS-1, Rat Coronavirus, Rat 
Theilovirus, and Pneumocystis carinii). The serum samples were sent on ice to IDEXX 
BioAnalytics (Columbia, MO) for evaluation. Serological pathogen screening results for 
the animals 7004M 9/13/19, 7005M 9/13/19, and 7009M 9/13/19, corresponding with 
this study, are reported in Appendix B. The sentinel samples were negative for all 
pathogens evaluated and therefore, the study animals were considered to be healthy and 
reasonably free of common rat pathogens (Amendment 4). 

D. Identification 

4.D.1 Cage 

Each cage was identified by a cage card indicating at least the study number, dose level, 
group assignment, individual animal identification and sex of the animal. 

4.D.2 Animal 

Each animal was given a sequential number in addition to being uniquely identified with 
a Monel® self-piercing stainless steel ear tag. Only the sequential animal number is 
presented in this report. 

5. EXPERIMENTAL DESIGN 

A. Route of Administration 

The test substance was administered by oral gavage. 

B. Justification of Route of Administration 

The oral route of administration was selected by the Sponsor. This route of administration is 
recommended in the referenced guidelines (Section 8.C), and a potential route of human 
exposure. 

C. Control of Bias 

Animals were randomly assigned, stratified by body weight, to test groups. 
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D. Dose Levels 

Ten male and ten female rats were randomly assigned to each of the following test groups: 

Group 
No. Animals/ 

Group 
(M/F) 

Oral Gavage Dose of 
Test Substance 

(mg/kg/day) 

Dose Volume 
(mL/kg) 

Concentration 
b mg/mL 

1 10/10 0 (Vehicle Control)a 0 

2 10/10 125 12.5 

3 10/10 250 
10 

25 

4 10/10 500 50 
a Distilled water (Lot #: 20490025; Exp. Date: September 25, 2021). 
b Appropriate concentrations of the test substance as received in vehicle to achieve the target dose level. 

E. Justification of Dose Level Selection 

The dose levels of 0 (vehicle control), 125, 250, and 500 mg/kg/day of Silk Fibroin were selected 
by the Sponsor in consultation with the Study Director, based on the results of a previous study 
14-Day range-finding study (PSL 50725, 2020). The high dose was previously selected due to 
solubility limitations. The high dose is a tolerable dose and was not expected to cause marked 
toxicity. The low and intermediate dose levels were selected to derive a dose response for any 
effects observed.  

6. GENERAL PROCEDURES 

A. Selection of Animals 

After acclimating to the laboratory environment for eight days, the rats were examined for 
general health and weighed. Only those rats free of clinical signs of disease or injury and having 
a body weight range within ±20% of the mean within a sex were selected for test. Eighty (80) 
healthy rats (40 males; 40 females) were selected for test. The animals weighed 211-253 grams 
(males) and 181-234 grams (females) and were approximately eight weeks of age at initiation of 
dosing. 

B. Dose Preparations and Procedures 

6.B.1 Test Substance Preparation 

The test substance was provided by the Sponsor at the highest concentration (50 mg/mL).  
Vials were thawed overnight in refrigerator before use at ambient temperature, and 
vortexed thoroughly to ensure adequate mixing. Further dilutions were made with 
distilled water to produce formulations containing 25 (intermediate dose) and 12.5 (low 
dose) concentrations of the test substance. These were prepared daily.  Formulations were 
mixed until a visually homogeneous mixture was achieved. Preparations of the test 
substance were documented in the raw data. 

6.B.2 Dose Calculations 

Individual doses were calculated based on the most recent weekly body weights and were 
adjusted each week to maintain the targeted dose level for all rats (i.e., mg/kg). All doses 
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were administered volumetrically at 10 mL/kg. The control group recieved the vehicle 
only, at the same dose volume as the test animals. 

6.B.3 Dosing 

Each animal was dosed by oral intubation using a stainless steel ball-tipped gavage 
needle attached to an appropriate syringe. Dose administration was daily (7 days/week) 
for a period of 29 days (males) or 30 days (females). The dose mixtures were maintained 
on a magnetic stir plate during dose administration. The first day of administration was 
considered Day 1 of the study. Dosing was at approximately the same time each day (±2 
hours) with an exception on the day(s) hematology, coagulation, clinical chemistry, and 
urinalysis samples were collected. Residual dose mixtures were properly discarded 
following daily administration and sampling (as required). 

C. Analysis of Test Substance and Dose Preparations 

6.C.1 Sampling 

The prepared dosing mixtures were sampled in duplicate. Additional samples were 
collected and analyzed, at the discretion of the Study Director, to ensure accuracy and 
homogeneity of the dosing concentrations over the course of the study. Samples not 
requiring analysis were discarded at study termination. 

6.C.2 Homogeneity 

At the beginning of the study, formulations of each concentration were prepared 
according to the procedures as were used on test (Section 6.B.1). Samples from these 
preparations were collected from the top, middle, and bottom of each concentration of 
test substance that was prepared in the vehicle. Samples of the vehicle control were 
collected from the middle of the container only.  

6.C.3 Concentration Verification 

Dose preparations were sampled at the beginning (as part of the homogeneity assessment, 
Section 6.C.3), near the middle, and again at the end of the study for verification of dose 
concentration. Samples were collected from preparation of each concentration of test 
substance, and one sample from the vehicle control (middle). 

6.C.4 Sample Preservation 

Samples of dose preparations were stored frozen. Samples were considered stable from 
the point at which they are frozen. All samples were retained until finalization of the 
study and discarded following the issuance of the final report. 

6.C.5 Sample Analysis 

The frozen samples described above were sent to Product Safety Labs Clinical Pathology 
Laboratory for analysis of dose preparations. 

D. Analytical Chemistry 

6.D.1 Sample Storage 

Upon receipt, all samples were stored and maintained frozen (-20°C) prior to analysis. 
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6.D.2 Method Validation 

Prior to sample analysis, the suitability of the Pierce BCA Protein assay (Catalog # 
23225; Thermo Scientific) was demonstrated. Method validation included, but was not 
limited to determination of linearity, precision, and accuracy. In addition, QC samples 
were prepared in the vehicle at the low, middle, and high dose concentrations. These 
samples were analyzed the day they were prepared and then stored frozen. The frozen 
QC samples were re-analyzed after a storage period of at least the maximum number of 
days that the dose solutions samples were stored prior to analysis (Amendment 5). 

6.D.3 Reference Substance 

A Sponsor-provided AB Silk Fibroin solution (Catalog #5154; Advanced Biomatrix, 
Carlsbad, CA) served as the reference standard. 

6.D.4 Chemical Analysis 

Samples were analyzed in replicate. A detailed description of the analytical test 
method(s) was documented. Any remaining sample material will be retained until the 
issuance of the final report. 

6.D.5 Data Reporting 

Data was captured on standard raw data sheets and as instrument output, as necessary, 
and summarized in tabular form. 

6.D.6 Analytical Report and Records to be Maintained 

A signed, analytical report was provided to the Study Director. This report included the 
methodology, pertinent measurements, study results, and tabulated results. The finalized 
analytical chemistry report was provided to the Study Director, to be incorporated into 
the main study report. 

E. Clinical Observations 

All animals were observed at least twice daily for viability. Cage-side observations of all animals 
were performed daily during the study.  All findings were recorded. 

On Day 1, prior to the first treatment with the test substance, and weekly thereafter, a detailed 
clinical observation was conducted while handling the animal, generally occurring on days that 
the animals were weighed and food consumption measurements were taken.  Potential signs noted 
included, but were not limited to: changes in skin, fur, eyes, and mucous membranes, occurrence 
of secretions and excretions and autonomic activity (e.g., lacrimation, piloerection, pupil size, 
unusual respiratory pattern). Likewise, changes in gait, posture, and response to handling, as well 
as the presence of clonic or tonic movements, stereotypies (e.g., excessive grooming, repetitive 
circling), or bizarre behavior (e.g., self-mutilation, walking backwards) were also recorded. The 
date and clock time of all observations and/or mortality checks were recorded. 

F. Body Weight and Body Weight Gain 

Individual body weights were recorded at least two times during acclimation. All animals were 
weighed on Day 1 (prior to study start) and approximately weekly thereafter (intervals of 7 days 
± 1). The animals were also weighed prior to sacrifice in order to calculate organ-to-body weight 
ratios. Body weight gain was calculated for selected intervals and for the study overall. A final 
fasted body weight was also obtained prior to scheduled terminal sacrifice. 
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G. Food Consumption and Food Efficiency 

Individual food consumption was measured and recorded, to coincide with body weight 
measurements.  Food efficiency was calculated and reported. 

H. Clinical Pathology 

Clinical pathology was performed on all animals for clinical chemistry, hematology, and 
coagulation, at necropsy. Blood was collected via the inferior vena cava, under isoflurane 
anesthesia at terminal sacrifice. All clinical pathology samples were evaluated for quality by 
visual examination.  The animals were fasted overnight prior to blood collection. 

6.H.1 Hematology 

Approximately 500 µL of blood will be collected in a pre-calibrated tube containing 
K2EDTA for hematology assessments. Whole blood samples will be stored under 
refrigeration or on ice and transferred to the clinical pathology department at Product 
Safety Labs on cold packs.  The following parameters were evaluated. 

Erythrocyte count hemoglobin concentration 
hematocrit mean corpuscular volume 
mean corpuscular hemoglobin red cell distribution width 
absolute reticulocytes count platelet count 
total white blood cells and differential leukocyte count 

Mean corpuscular hemoglobin concentration was calculated. 

In addition, separate, blood smears, stained with Wright-Giemsa stain, were prepared 
from each animal undergoing hematological evaluation. 

6.H.2 Clinical Chemistry 

Approximately 1000 µL of blood was collected into a tube containing no preservative for 
clinical chemistry assessments. These samples were centrifuged in a refrigerated 
centrifuge and the serum was transferred to a labeled tube. Serum samples were stored in 
a -80ºC freezer until analysis.  The following parameters were evaluated. 

serum aspartate aminotransferase serum alanine aminotransferase 
sorbitol dehydrogenase alkaline phosphatase 
total bilirubin urea nitrogen 
blood creatinine total cholesterol 
triglycerides fasting glucose 
total serum protein albumin 
globulin calcium 
inorganic phosphorus sodium 
potassium chloride 

Any remaining serum samples will be maintained frozen at approximately -80°C and 
discarded upon approval of the Sponsor at finalization. 

6.H.3 Urinalysis 

The day before collection of samples for the clinical pathology evaluations, the animals 
were placed in metabolism cages.  Animals were fasted overnight and urine was collected 
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from each animal. Urine samples were stored on ice until analysis. The following 
parameters were evaluated. 

quality pH ketone 
color glucose bilirubin 
clarity specific gravity blood 
volume protein urobilinogen 
microscopic urine sediment examination 

6.H.4 Coagulation 

Approximately 1.8 mL of blood was collected in a pre-calibrated tube containing 3.2% 
sodium citrate. These samples were centrifuged in a refrigerated centrifuge and the 
plasma was transferred to labeled tubes. Plasma samples were stored in a -80ºC freezer 
until analysis. In addition, a second blood sample was retained during the exsanguination 
procedure for possible future evaluation, if treatment-related effects were identified. 
Details of this evaluation will be added by amendment, if applicable. The following 
parameters were evaluated. 

prothrombin time 

activated partial thromboplastin time 

6.H.5 Clinical Pathology Report 

A signed, clinical pathology report was provided to the Study Director. This report 
included the methodology, pertinent measurements, study results, GLP compliance 
statement signed by the Principal Investigator, Quality Assurance statement, and 
tabulated results. Upon completion of the report, the finalized clinical pathology report 
was transferred to the Study Director to be incorporated into the main study report. 

I. Terminal Sacrifice and Histopathology 

6.I.1 Scheduled Sacrifice 

At terminal sacrifice, all animals were euthanized by exsanguination from the abdominal 
aorta under isoflurane anesthesia. All animals in the study were subjected to a gross 
necropsy, which included examination of the external surface of the body, all orifices, 
musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic cavities, with 
their associated organs and tissues. All gross lesions were recorded. The following 
tissues were weighed wet as soon as possible after dissection to avoid drying 
(Amendment 3): 
adrenals (combined) kidneys (combined) testes (combined) 
brain liver thymus 
epididymides (combined) ovaries with oviducts uterus 
heart spleen 

The following tissues were weighed at least 24 hours after preservation in 10% neutral 
buffered formalin: 
ventral prostate thyroid/parathyroid 
seminal vesicles with coagulating gland (combined) 
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The following organs and tissues from all animals were preserved in 10% neutral 
buffered formalin for possible future histopathological examination: 
accessory genital organs ileum with Peyer’s patches rectum 

(prostate and seminal vesicles) jejunum salivary glands (sublingual 
adrenals kidneys (submandibular, and 
all gross lesions larynx parotid) 
aorta liver skeletal muscle 
bone (femur) lungs skin 
bone marrow (from femur & lymph node mandibular spinal cord – 3 levels: 

sternum) lymph node mesenteric (cervical, mid- thoracic, 
brain – sections to include mammary gland and lumbar) 

medulla/pons, cerebellar, nasal turbinates spleen 
and cerebral cortex nose sternum 

cecum ovaries stomach 
cervix oviducts thymus 
colon pancreas thyroid 
duodenum parathyroid trachea 
esophagus peripheral nerve (sciatic) urinary bladder 
Harderian gland pharynx uterus 
heart pituitary gland vagina 

The following organs and tissues from all animals were preserved in modified Davidson’s 
fixative and then stored in ethanol for possible future histopathological examination: 
eyes optic nerve 
epididymides testes 

6.I.2 Histopathology 

Histological examination was performed on the preserved organs and tissues of the 
animals from both the control and high dose groups (Groups 1 and 4, respectively) and 
gross lesions noted in any of the test groups at the time of terminal sacrifice were also 
examined. The fixed tissues were trimmed, processed, embedded in paraffin, sectioned 
with a microtome, placed on glass microscope slides, stained with hematoxylin and eosin 
and examined by light microscopy. Slide preparations, and histological assessment by a 
board-certified veterinary pathologist, were performed at Histo-Scientific Research 
Laboratories (HSRL). 

7. STATISTICAL ANALYSIS 

Product Safety Labs performed statistical analysis of all data collected during the in-life phase of 
the study as well as organ weight data and clinical pathology results. The use of the word 
“significant” or “significantly” indicates a statistically significant difference between the control 
and the experimental groups.  Significance was judged at a probability value of p<0.05. Male and 
female rats were evaluated separately. 

Statistical Analysis was conducted using the following software applications: Provantis® version 
9, Tables and Statistics, Instem LSS, Staffordshire UK; (Pristima® version 7, Statistical Analysis, 
Xybion Corporation, Lawrenceville, NJ); and INSTAT, GraphPad Software, San Diego, CA. 
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A. Statistical Methods 

In-Life Data 

Means and standard deviations were calculated for all quantitative data. For all in-life endpoints 
that were identified as multiple measurements of continuous data over time (e.g., body weight 
parameters, food consumption, and food efficiency), treatment and control groups were compared 
using a two-way analysis of variance (ANOVA), testing the effects of both time and treatment, 
with methods accounting for repeated measures in one independent variable (time; Motulsky, 
2014). Significant interactions observed between treatment and time as well as main effects were 
further analyzed by a post hoc multiple comparisons test (e.g., Dunnett’s test; Dunnett, 1964 and 
1980) of the individual treated groups to control. 

Organ Weight Data 

When warranted by sufficient group sizes, all endpoints with single measurements of continuous 
data within groups (e.g., organ weight and relative organ weight) were evaluated for homogeneity 
of variances (Bartlett, 1937) and normality. Where homogeneous variances and normal 
distribution was observed, treated and control groups were compared using a one-way ANOVA.  
When one-way ANOVA was significant, a comparison of the treated groups to control was 
performed with a multiple comparisons test (e.g., Dunnett’s test; Dunnett, 1964 and 1980). 
Where variance was considered significantly different, groups were compared using a non-
parametric method (e.g., Kruskal-Wallis non-parametric analysis of variance; Kruskal-Wallis, 
1952).  When non-parametric analysis of variance was significant, a comparison of treated groups 
to control was performed (e.g., Dunn’s test; Dunn, 1964). 

B. Statistical Methods (Clinical Pathology) 

Significance was judged at a probability value of p<0.05. Males and females were analyzed 
separately. 

Method of Statistical Analysis 

Parameter Preliminary Test 
If preliminary test was 
not significant 

If preliminary test was 
significant 

Clinical Pathologya 

Bartlett’s test for 
homogeneity and 
Shapiro-Wilk test for 
normality 

One-way analysis of 
variance followed with 
Dunnett's test 

Log transformations of the 
data to achieve normality and 
variance homogeneity were 
used. If the log 
transformation failed, a non-
parametric method (e.g., 
Kruskal-Wallis non-
parametric analysis of 
variance) was used. When 
non-parametric analysis of 
variance was significant, a 
comparison of treated groups 
to control was performed 
(e.g., Dunn’s test). 

a When an individual observation was recorded as being less than a certain value (e.g., below the lower 
limit of quantitation), calculations were performed on half the recorded value. For example, if bilirubin 
was reported as <0.1 (or ≤0.1), 0.05 was used for any calculations performed with that bilirubin data. 
When an individual observation was recorded as being greater than a certain value (e.g., above the upper 
limit of quantitation), calculations were performed on the recorded value. For example, if specific gravity 
was reported as >1.100 (or ≥1.100), 1.100 was used for any calculation performed with that specific 
gravity data. 
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8. STUDY CONDUCT 

A. Laboratory 

Test Facility 

In-life portion Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 

Clinical pathology and Dose analysis Product Safety Labs 
(clinical chemistry, hematology, 2394 US Highway 130 
coagulation, and urinalysis) and Dayton, NJ 08810 
dose formulation analysis  

Test Site 

Clinical pathology data evaluation Eurofins Advinus 
21 & 22 Phase II, Peenya Industrial Area 
Bengaluru, 560 058, India 
Primary Investigator (P.I.): 

 

Test Site QA for Clinical Pathology 
Evaluation 

Test Site Management for Clinical Pathology 
Evaluation 

Histological slide preparation Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.I. (histology): 

Histological slide evaluation Histo-Scientific Research Laboratories (HSRL) 
(Amendment 6) 5930 Main Street 

Mount Jackson, VA 22842
             P.I. (pathology): , 

B. GLP Compliance 

This study was conducted in compliance with the following regulations: 

 U.S. FDA GLP: 21 CFR Part 58, 1987 

which are compatible with: 

 OECD Principles of Good Laboratory Practice (as revised in 1997) published in 
ENV/MC/CHEM (98)17, OECD, Paris, 1998 
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C. Test Procedure Guidelines 

This study design conformed to the following guidelines: 

 US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, 
Redbook 2000, Revised 2007, IV.C. 4. a. Subchronic Toxicity Studies with Rodents 
(2003) 

 OECD Guidelines for Testing of Chemicals, Section 4, Test No. 407: Health Effects, 
Repeated Dose 28-Day Oral Toxicity Study in Rodents (adopted 1995; updated 
October 2008) 

9. QUALITY ASSURANCE 

The Quality Assurance Unit (QAU) of PSL has reviewed this report for GLP compliance and has 
conducted in-process inspections of selected procedures during the study. The analytical phase 
report, clinical pathology report, and final report has been audited for agreement with the raw 
data records and for compliance with the protocol and Product Safety Labs SOPs. 

In addition, PSL QAU has functioned as lead QA for this study and monitored QA activities at 
HSRL and Eurofins Advinus Ltd. For portions of the study conducted by a subcontractor, the 
QAU for that facility had conducted necessary critical phase inspections and audited respective 
results and reports for the study phase according to the SOPs of that facility. 

The QA Units from HSRL and Eurofins Advinus has sent all GLP audit reports to the Study 
Director, Study Director’s management, and PSL QAU as soon as they were issued. 

10. FINAL REPORT AND RECORDS TO BE MAINTAINED 

Information on care of the test system, equipment maintenance and calibration, storage, usage, 
and disposition of the test substance, and all other records that would demonstrate adherence to 
the protocol will be maintained. Facility records which are not specific to the subject study will 
be maintained by the testing facility and archived according to PSL SOP 

An electronic signed copy of the report will be sent to the Sponsor. The original signed report, 
together with the protocol and all raw data generated at Product Safety Labs, are maintained in 
the Product Safety Labs Archives. PSL will maintain these records for a period of at least five 
years. After this time, the Sponsor of the study will be offered the opportunity to take possession 
of the records or may request continued archiving by PSL. 

The following records are maintained: 

A. Information on test substance includes but is not limited to the following: 

Storage Disposition 
Usage Dose preparation analysis 

B. Information on animals includes but is not limited to the following: 

Receipt, date of birth Clinical observations 
Initial health assessment Histopathology data 
Dosing Individual necropsy records 
Body weights Organ weights 
Food consumption 
Hematology, clinical chemistry, coagulation, and urinalysis data 
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C. All other records that would demonstrate adherence to the protocol. 

Raw data related to clinical pathology evaluations will be maintained by Product Safety Labs. 
Prepared slides and pathology data will be maintained by Product Safety Labs and/or by HSRL, 
5930 Main Street, Mount Jackson, VA, 22842. Dose preparation analysis data will be maintained 
by Product Safety Labs, 2394 US Highway 130, Dayton, NJ 08810. 

Any electronic raw data generated by the Test Site are maintained by the Test Site in accordance 
with their GLP archiving procedures. 

11. PROTOCOL AND PROTOCOL AMENDMENTS 

See Appendix A for the Protocol and Protocol Amendments. 

12. RESULTS 

A. Test Substance and Dose Preparation Analysis (Tables 1A-B; Appendix C) 

All dose preparations were considered to be homogeneously distributed and met the target 
concentration in the dosing mixtures. Based on the overall neat test substance stability, dose 
preparation homogeneity, and concentration verification results, the animals are considered to 
have received target concentrations of Silk Fibroin.  

12.A.1 Homogeneity 

Homogeneity analysis of the Day 1 dose preparations resulted in a relative standard 
deviation (RSD) of 10.4, 2.7, and 3.6 for Groups 2-4, respectively. (Table 1A, Appendix 
C). The test substance was considered to be homogeneously distributed in all dose 
solutions, to within an acceptable margin of variation. 

12.A.2 Concentration Verification 

Concentration verification samples were collected on the day of preparation for initial 
(Day 1, as part of the homogeneity assessment), middle (Day 16), and final preparations 
(Day 30). The analysis of the Day 1 samples were 104.4, 91.0, and 85.5% of target, the 
Day 16 samples resulted in 96.2, 99.8 and 90.2% of target, and the Day 30 samples 
resulted in 128.9, 90.7 and 89.6% of target concentrations of 12.5, 25, and 50 mg/mL of 
of Silk Fibroin for Groups 2-4, respectively (Table 1B, Appendix C).  

B. Mortality and Clinical Observations (Tables 2-3; Appendices D-F and K) 

There were no mortalities or clinical signs attributable to the test substance administration.  

The fate of all animals is presented in Appendix K. 

Males 

Incidental in-life clinical signs included: superficial eschar on the head in 1/10 Group 3 animals 
with corresponding detailed clinical observations of eschar in 1/10 Group 3 animals. 

Females 

Incidental in-life clinical signs consisted of a unilateral slight swelling of the eye in 1/10 Group 2 
animals. There were no corresponding detailed clinical observations findings noted in any of the 
animals. 
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C. Body Weight and Body Weight Gain (Table 4-5; Appendices G-H) 

There were no test substance-related changes in mean weekly body weights or daily body weight 
gain attributable to the administration of test substance to male or female rats.  

Males 

Mean weekly body weights for male rats in Groups 2-4 were comparable to control Group 1 
throughout the study.  

A significant increase (p<0.05) in mean daily body weight gain occurred on Study Days 1-8 for 
Group 4 males, and a significant decrease (p<0.05) on Days 22-29 for Group 2 and Group 3 
males as compared to control Group 1 throughout the study. 

Females 

Mean weekly body weights and daily body weight gain for female rats in Groups 2-4 were 
comparable to control Group 1 throughout the study. 

D. Food Consumption (Table 6; Appendix I) 

There were no test substance-related changes in mean daily food consumption or mean food 
efficiency attributable to the administration of test substance to male or female rats. 

Mean daily food consumption for male and female rats in Groups 2-4 were comparable to control 
Group 1 throughout the study. 

E. Clinical Pathology (Appendix J) 

Administration of test substance Silk Fibroin by oral gavage route in Sprague Dawley rats for at 
least 28 consecutive days at dose levels of 0, 125, 250 and 500 mg/kg/day did not induce any test 
substance-related changes in hematology, coagulation, clinical chemistry and urinalysis 
parameters. 

12.E.1 Hematology 

There were no test substance-related changes in hematology parameters on Day 30 
(males) and 31 (females). 

All the changes in clinical chemistry were considered unrelated to test substance, 
because they occurred sporadically, were considered due to biological variance 
among rats as magnitude of variation was minimal. 

12.E.2 Coagulation 

There were no test substance-related changes in hematology parameters on Day 30 
(males) and 31 (females). 

12.E.3 Clinical Chemistry 

There were no test substance-related changes in hematology parameters on Day 30 
(males) and 31 (females). 

All the changes in clinical chemistry were considered unrelated to test substance, because 
they occurred sporadically, were considered due to biological variance among rats as 
magnitude of variation was minimal. 



DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Page 28 
Product Safety Labs Study Number 51651 

12.E.4 Urinalysis 

There were no test substance-related changes in hematology parameters on Day 30 
(males) and 31 (females). 

F. Sacrifice, Macroscopic Observations, and Histopathology (Tables 7-10; 
Appendices L-P) 

The gross findings at terminal sacrifice on Day 30/31, were considered incidental, of the nature 
commonly observed in rats (background findings) and/or were of similar incidence in control and 
dosed rats and were not considered related to administration of test substance. No test substance-
related microscopic findings were noted in terminal sacrifice animals on Day 30/31. The 
microscopic findings observed were considered incidental (background findings), of the nature 
commonly observed in rats, and/or were of similar incidence and severity in the control and dosed 
animals and were not considered related to the administration of the test substance. 

12.F.1 Macroscopic 

The gross findings at terminal sacrifice were considered incidental, of the nature 
commonly observed in rats (background findings) and/or were of similar 
incidence in control and dosed rats and were not considered related to 
administration of Silk Fibroin. 

Animals 7009 and 7029 had macroscopic findings of unilateral (right) small 
and/or flaccid testes correlated microscopically with testicular atrophy. Animal 
7009 had macroscopic findings of small right epididymis that microscopically 
correlated epididymal atrophy. Females in Groups 1 through 4 with a 
macroscopic finding of a fluid filled uterus was consistent with normal estrogen 
cycling of female rats. 

12.F.2 Microscopic 

No Silk Fibroin-related microscopic findings were noted in terminal sacrifice 
animals on Day 30/31. The microscopic findings observed were considered 
incidental (background findings), of the nature commonly observed in rats, 
and/or were of similar incidence and severity in the control and dosed animals 
and were not considered related to the administration of the test substance. 

12.F.3 Organ Weights and Ratios 

All absolute and relative organ weights in treated male and female rats were 
comparable to the respective controls.  

13. CONCLUSION 

Under the conditions of the study and based on the toxicological endpoints evaluated, the no-
observed-adverse-effect-level (NOAEL) for Silk Fibroin, administered orally for over 28 days, 
was determined to be 500 mg/kg/day for both male and female Sprague-Dawley rats. 
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TABLE 1A: CHEMICAL ANALYSIS RESULTS 

Results for Homogeneity 

Group 

Target 

Dose 

Level 

(mg/mL) 

Sampling 

Location 

Average 

Conc. 

(mg/mL) 

Overall 

Average 

Conc. 

(mg/mL) 

% of 
1 

Target 

Average 

% of 

Target 

%RSD 

1 0 Middle 0 NA NA NA NA 

2 12.5 

Top 12.7 

13.1 

101.5 

104.4 10.4 Middle 11.9 95.3 

Bottom 14.6 116.4 

3 25 

Top 22.1 

22.8 

88.2 

91.0 2.7 Middle 23.1 92.3 

Bottom 23.1 92.6 

4 50 

Top 42.5 

42.7 

85.0 

85.5 3.6 Middle 41.3 82.7 

Bottom 44.4 88.7 

NA = Not Applicable 

ND = None Detected 

1 % of Target = [Average Test Substance in dose (mg/mL)/Target Dose Concentration (mg/mL)] x 100. 
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TABLE 1B: CHEMICAL ANALYSIS RESULTS 

Results for Concentration Verification 

Study 

Day 
Group 

Dose Level 

(mg/mL) 

Average Conc. 

(mg/mL) 
% of Target 

1 

1 0 0 NA 
2 12.5 13.1 104.4 
3 25 22.8 91.0 
4 50 42.7 85.5 

16 

1 0 0 NA 
2 12.5 12.0 96.2 
3 25 24.9 99.8 
4 50 45.1 90.2 

30 

1 0 0 NA 
2 12.5 16.1 128.9 
3 25 22.7 90.7 
4 50 44.8 89.6 

NA = Not Applicable 
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TABLE 2: SUMMARY OF IN-LIFE CLINICAL OBSERVATIONS 
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Day numbers relative to Start Date 

Sex: Male 

0  125  250  500  

mg/kg/day mg/kg/day mg/kg/day   mg/kg/day  

Eschar1 

Number of Observations  .   .  4  . 

Number of Animals   .   .  1  . 

Days from - to   .   . 27  30  . 

1 Observation was not expected to be test substance related. 
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Day numbers relative to Start Date 

Sex: Female 

0  125  250  500  

mg/kg/day mg/kg/day mg/kg/day   mg/kg/day  

Swelling1 

Number of Observations  .   1  .  . 

Number of Animals   .   1  .  . 

Days from - to   . 3  3  .  . 

1 Observation was not expected to be test substance related. 
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TABLE 3: SUMMARY OF DETAILED CLINICAL OBSERVATIONS 

Males 

Days 1, 8, 15, 22, and 29 

Group 1 2 3 4 

Dose Level (mg/kg/day) 0 125 250 500 

Number of Animals in Group 10 10 10 10 

Observations During Removal From 

Cage and Handling 
1 

Score 

Handling Reactivity 0 0 0 0 
Vocalization 0 0 0 0 
Palpebral 0 0 0 0 
Lacrimation 0 0 0 0 
Eyes 0 0 0 0 
Mucous Membranes 0 0 0 0 
Salivation 0 0 0 0 
Emaciation 0 0 0 0 
Piloerection 0 0 0 0 
Fur/Skin 0 0 2 1(4) 0 
Muscle Tone 0 0 0 0 
Respiratory Pattern 0 0 0 0 

Open Field Observations 

Activity/Arousal 0 0 0 0 
Convulsions 0 0 0 0 
Tremors 0 0 0 0 
Posture 0 0 0 0 
Gait 0 0 0 0 
Locomotion 0 0 0 0 
Vocalizations 0 0 0 0 
Defecation 0 0 0 0 
Urination 0 0 0 0 
Unusual Behaviors 0 0 0 0 
Twitches 0 0 0 0 
Other 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of 0 indicates that all animals in the group appeared normal when evaluated for the specified observation, or that all animals 
did not exhibit the specific clinical sign. An entry greater than 0 indicates the number of animals in the group that exhibited the specific 
clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical sign. 

2 Other: Superficial eschar, head (observation was not expected to be test substance related). 
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TABLE 3 (cont.): SUMMARY OF DETAILED CLINICAL OBSERVATIONS 

Females 

Days 1, 8, 15, 22, and 29 

Group 1 2 3 4 

Dose Level (mg/kg/day) 0 125 250 500 

Number of Animals in Group 10 10 10 10 

Observations During Removal From 

Cage and Handling 
1 

Score 

Handling Reactivity 0 0 0 0 
Vocalization 0 0 0 0 
Palpebral 0 0 0 0 
Lacrimation 0 0 0 0 
Eyes 0 0 0 0 
Mucous Membranes 0 0 0 0 
Salivation 0 0 0 0 
Emaciation 0 0 0 0 
Piloerection 0 0 0 0 
Fur/Skin 0 0 0 0 
Muscle Tone 0 0 0 0 
Respiratory Pattern 0 0 0 0 

Open Field Observations 

Activity/Arousal 0 0 0 0 
Convulsions 0 0 0 0 
Tremors 0 0 0 0 
Posture 0 0 0 0 
Gait 0 0 0 0 
Locomotion 0 0 0 0 
Vocalizations 0 0 0 0 
Defecation 0 0 0 0 
Urination 0 0 0 0 
Unusual Behaviors 0 0 0 0 
Twitches 0 0 0 0 
Other 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of 0 indicates that all animals in the group appeared normal when evaluated for the specified observation, or that all animals 
did not exhibit the specific clinical sign. An entry greater than 0 indicates the number of animals in the group that exhibited the 
specific clinical sign. A number in the parenthesis (if present) represents the score given for the observed clinical sign. 
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TABLE 4: SUMMARY OF MEAN WEEKLY BODY WEIGHTS 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

(g) 

u lD LOU ouu 
Sex: Male mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day( s) Relative to Start Date 
1 Mean 2319 232.2 L00.0 231 7 

SD 12.5 12.3 13.6 12.6 
N 10 10 10 10 

8 Mean 276.6 282.2 284.5 289.9 
SD 17.3 11 .6 16.0 16.9 

N 10 10 10 10 

15 Mean 332.1 327.5 335.2 340.8 
SD 17.4 14.2 14.4 20.1 

N 10 10 10 10 

22 Mean 380.2 372.8 379.1 392.6 
SD 26.5 15.6 18.9 20.5 

N 10 10 10 10 

29 Mean 428.6 410.1 416.6 438.2 
SD 26.9 18.7 18.4 22.3 

N 10 10 10 10 

Statistical Test: 2 W"f ANOVA Transfom,ation: Automatic 
Interaction Factor. 5% significance level Time Factor. 1% significance level Group Factor: Not significant 
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Bodyw,.ght (g) 

u lD LOU ouu 
Sex: Female mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day( s) Relative to Start Date 
1 Mean 204.2 204.9 LU0.3 205.9 

SD 13.9 12.8 13.3 11.8 
N 10 10 10 10 

8 Mean 224.3 222.6 226.4 221.4 
SD 14.2 16.7 16.0 14.8 

N 10 10 10 10 

15 Mean 243.2 240.9 241.5 239.7 
SD 16.0 23.7 18.0 16.2 

N 10 10 10 10 

22 Mean 256.3 252.4 257.0 255.7 
SD 17.2 26.1 19.9 21.5 

N 10 10 10 10 

29 Mean 268.6 267.0 269.3 273.2 
SD 18.4 30.1 23.9 25.3 

N 10 10 10 10 

Statistical Test: 2 W"f ANOVA Transfom,ation: Automatic 
Interaction Factor. Not significant Time Factor: 1% significance level GroL4J Factor. Not significarl 
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TABLE 5: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Daily Body Weight Gain (gday) 

u lD LOU 
Sex: Male mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 

Day( s) Relative to Start Date 
1-a Mean 6.39 • 7 14 7.36 

SD 1.52 1.23 0.84 
N 10 10 10 

8-15 Mean 7.93 6.47 7.24 
SD 2.14 0.62 0.92 

N 10 10 10 

15-22 Mean 6.87 6.47 6.27 
SD 1.93 1.49 0.93 

N 10 10 10 

22-29 Mean 6.91 ., 5.33 
., 

5.36 
., 

SD 1.55 0.81 0.93 
N 10 10 10 

1-29 Mean 7.03 .. , 6.35 6.56 
SD 0.76 0.75 0.40 

N 10 10 10 

Statistical Test: 2 W"f ANOVA Transfom,ation: Automatic 
Interaction Factor. 5% significance level Time Factor. 1% sigiificance level Group Factor: 1% significance level 

1 r-(AII Groups) Test: 2 W"f ANOVA 5% significance level] 
2 r*- (All Groups) Test: 2 Way ANOVA 1% significance level] 
3 r- Test: 2 Way ANOVA 5% sigiificance level] 

ouu 
mg/kgday 
Group 4 

8.31 *' 
1.17 

10 

7.27 
1.03 

10 

7.40 
0.74 

10 

6.51 
1.42 

10 

7.38 
0.69 

10 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Daily Body Weight Gain (gday) 

u lD LOU ouu 
Sex: Female mg/kg/day mg/kg/day mg/kg/day mg/kgday 

Group 1 Group 2 Group 3 Group 4 

Day( s) Relative to Start Date 
1-a Mean 2.87 2.53 3.01 2.21 

SD 0.82 0.96 0.68 1.07 
N 10 10 10 10 

8-15 Mean 270 2.61 2.16 2.61 
SD 1.42 1.38 1.11 1.07 

N 10 10 10 10 

15-22 Mean 1.87 1.64 2.21 2.29 
SD 1.37 1.25 0.91 1.25 

N 10 10 10 10 

22-29 Mean 1.76 2.09 1.76 2.50 
SD 1.35 1.03 1.16 1.65 

N 10 10 10 10 

1-29 Mean 2.30 2.22 2.29 2.40 
SD 0.42 072 0.54 0.64 

N 10 10 10 10 

Statistical Test: 2 W"f ANOVA Transfom,ation: Automatic 
Interaction Factor. Not significant Time Factor: 5% significance level Gro'-" Factor. Not significant 
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TABLE 6: SUMMARY OF FOOD CONSUMPTION BY CAGE 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

ay number s re lat i ve to St art Date 

From: 6 8 13 15 20 22 27 
Gr oup Sex To: 6 8 13 15 20 22 27 29 
-----------------------------------------------------------------------------------------

m Mean 
S . D. 
N 

2 m Mea n 
S. D. 
N 

m Mean 
S. D. 
N 

4 m Mean 
S . D. 
N 

Food consu mption units are g/animal/da y 

Group 1 0 mg/kg/day Group 1 
Gr oup 3 - 250 mg/ kg/ da y Gr oup 3 

Group 
Gr oup 4 

25. 12 2 3. 60 
1.63 3. 85 

24 . 80 25 . 50 
1. 08 1. 55 

25. 72 26. 30 
1.90 2 . 42 

5 5 

26. 16 27. 95• 
1.43 1.47 

5 5 

125 mg/ kg/da y Gr oup 2 
500 mg/ kg / da y Gr oup 4 

27. 40 
1. 93 

26. 70 
0 . 75 

28. 36 
1.48 

5 

28 . 56 
1. 30 

5 

29 . 70 28 . 88 27 . 50 29 . 80 28 . 20 
2 . 29 2 . 31 1. 79 2 . 51 2 . 6 1 

28. 95 28. 26 26 . 00 27 .94 25 .80 
0 . 96 2 . 39 2 . 38 1. 31 1. 60 

30 . 35 28 . 54 27 . 65 28 . 86 27 . 55 
2 . 01 1. 56 0 . 38 1. 28 1. 51 

5 5 5 5 

29 . 30 29 . 52 29 .6 0 30. 90 29 . 35 
2 . 29 0 . 73 2 . 07 1.28 2 . 32 

5 5 5 
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Day numbers re lat ive to St art Date 

From: 6 8 13 15 20 22 27 
Group Sex To: 6 8 13 15 20 22 27 29 
-----------------------------------------------------------------------------------------

f Mean 
S.D . 
N 

2 f Mean 
S.D. 
N 

f Mean 
S. D. 
N 

4 f Mean 
S.D . 
N 

Food consu mption units are g/animal/day 

Group 1 0 mg/kg/day Group 1 
Gr oup 3 - 250 mg/ kg/day Gr oup 3 

Grou p 
Gr oup 4 

20. 42 19 . 75 
1. 34 1. 66 

19.62 18. 90 
0.98 0 . 95 

19 . 88 19 . 50 
1. Sl 1. 79 

5 5 

20 .88 20 . 95 
1.88 1. 55 

5 5 

125 mg/kg/day Group 2 
500 mg/ kg /day Gr oup 4 

20. 88 
1. 69 

20 . 24 
0.84 

20.02 
1. 79 

5 

20 . 52 
0 . 70 

5 

22 . 20 20. 28 18 . 85 20 .60 18 . 65 
1. 62 1.46 1.42 1. 70 1. 97 

22. 95 20.14 17 . 70 20.28 18 .90 
1. 05 1. 36 2. 76 2 .09 0. 76 

21.45 19 . 96 19 .10 20 . 60 18 . 70 
1.42 1.49 1.2 3 1. 57 1. 93 

5 5 5 5 5 

23. 70 21. 38 19 .90 22. 06 21. 65* 
1. 69 1.49 2 . 93 1. 69 1. 8 1 

5 5 5 5 
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TABLE 7: SUMMARY OF NECROPSY OBSERVATIONS 
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TABLE 8: SUMMARY OF MEAN TERMINAL BODY AND ORGAN WEIGHTS 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Male 0 125 250 500 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 
Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Termi nal Day 30 Mean 394.4 383.7 389.7 403.4 
BW SD 28.4 23.1 20.6 17.5 
(g) 

N 10 10 10 10 

Adrenal Day 30 Mean 0.0677 0.0684 0.0636 0.0708 
Glands Wt SD 0.0070 0.0065 0.0073 0.011 0 

(g) 
N 10 10 10 10 

Brain Day 30 Mean 2 190 2.217 2.225 2.203 
Wt SD 0.082 0.100 0.071 0.086 
(g) 

N 10 10 10 10 

Epididym ides Day 30 Mean 1.0288 1.0398 1.0341 1.0403 
WI SD 0.1 236 0.1334 0.11 61 0.0977 
(g) 

N 10 10 10 10 

Heart Day 30 Mean 1.330 1.290 1.378 1.409 
WI SD 0.243 0.153 0.149 0.101 
(g) 

N 10 10 10 10 

Kidneys Day 30 Mean 2.961 2.868 2.891 3.005 
Wt SD 0.266 0.300 0.257 0.367 
(g) 

N 10 10 10 10 

Liver Day 30 Mean 11. 992 11.860 12.789 13.046 
Wt SD 1.702 1.254 1.750 2.104 
(g) 

N 10 10 10 10 

SV&CG Day 30 Mean 1.324 1.420 1.312 1.540 
Wt SD 0.199 0.234 0.213 0.291 
(g) 

N 10 10 10 10 

Spleen Day 30 Mean 0.826 0.775 0.792 0.881 
Wt SD 0.067 0.083 0.1 24 0.130 
(g) 

N 10 10 10 10 

Testes Day 30 Mean 3.538 3.489 3.442 3.477 
WI SD 0.287 0.463 0.250 0.205 
(g) 

N 10 10 10 10 
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Sex: Male 0 125 250 500 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Thymus Day 30 Mean 0.4691 0.4047 0.5215 0.5134 
WI SD 0.1203 0.1243 0.0869 0.1651 
(g) 

N 10 10 10 10 

Thyroid- Day 30 Mean 0.0233 0.0293 0.0275 0.0278 
Parathyroid SD 0.0060 0.0062 0.0050 0.0042 

Wt 
(al N 10 10 10 10 

Ventral Day 30 Mean 0.655 0.753 0.711 0.796 
Prostate SD 0.136 0.125 0.191 0.132 

WI 
(g) N 10 10 10 10 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Femae 0 125 250 500 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Terminal Day 31 Mean 251.5 247.7 253.8 253.3 
BW SD 17.3 28.2 21 .9 19.2 
(g) 

N 10 10 10 10 

Adrena Day 31 Mean 0.0813 0.0829 0.0808 0.0811 
Glands Wt SD 0.0073 0.0099 0.0078 0.0100 

(g) 
N 10 10 10 10 

Brain Day 31 Mean 2005 2020 2.035 2.075 
Wt SD 0.128 0.115 0.046 0.116 
(g) 

N 10 10 10 10 

Heart Day 31 Mean 0.935 0.941 0.924 0.917 
WI SD 0.051 0.153 0.082 0.075 
(g) 

N 10 10 10 10 

Kidneys Day 31 Mean 1.936 1.847 1.920 1.927 
WI SD 0.131 0.281 0.073 0.215 
(g) 

N 10 10 10 10 

Liver Day 31 Mean 8.390 8.382 8.669 8.546 
Wt SD 0.894 1.430 0.750 1.171 
(g) 

N 10 10 10 10 

Ovaries with Day 31 Mean 0.1352 0.1232 0.1361 0.1341 
Oviducts Wt SD 0.0222 0.0114 0.0142 0.0150 

(g) 
N 10 10 10 10 

Spleen Day 31 Mean 0.577 0.582 0.529 0.592 
Wt SD 0.080 0.095 0.053 0.067 
(g) 

N 10 10 10 10 

Thymus Day 31 Mean 0.4545 0.3845 0.4432 0.4426 
Wt SD 0.0758 0.0777 0.0824 0.0754 
(g) 

N 10 10 10 10 
Thyroid- Day 31 Mean 0.0226 0.0257 0.0243 0.0264 

Parathyroid SD 0.0056 0.0055 0.0026 0.0038 
WI 
lnl N 10 10 10 10 

Uterus Day 31 Mean 0.743 0.682 0.849 0.648 
WI SD 0.286 0.249 0.368 0.280 
(g) 

N 10 10 10 10 
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TABLE 9: SUMMARY OF MEAN ORGAN-TO-BODY WEIGHT RATIOS 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

x: Male u lL~ LOU avv 
mglkgld")' mglkgld")' mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Adrenal Day 30 Mean 0.1719 0.1790 0.1636 0.1753 
ITBW 

SD 0.0159 0.0218 0.0203 0.0248 (Ratio) 
N 10 10 10 10 

tlraIn Day 30 Mean ~-~11 ~./!SY ~./Ll ~.4bb 
ITBW 

SD 0.327 0.283 0.302 0.209 (Ratio) 
N 10 10 10 10 

tp1�f~~1aes Uay 30 Mean 2.011 I 2./LU~ 2.00LO 2.~~uu 
IT W 

SD 0.3377 0.3983 0.2448 0.2262 (Ratio) 
N 10 10 10 10 

Heart Day 30 Mean 3.362 3.361 3.544 3.494 
/TBW 

SD 0.480 0.335 0.413 0.222 (Ratio) 
N 10 10 10 10 

Km;• Day 30 Mean 7.505 7.470 7.415 7.438 

(Ratio) SD 0.336 0.575 0.469 0.710 

N 10 10 10 10 
Liver Day 30 Mean 30.337 30.889 32.740 32.199 
ITBW 

SD 2.900 2.283 3.416 4055 (Ratio) 
N 10 10 10 10 

"'""lj Day 30 Mean 3.356 3.709 3.363 3.820 
ITBW 

SD 0.458 0.608 0.486 0.719 (Ratio) 
N 10 10 10 10 

:;pIeen Day 30 Mean 2.101 2.020 2.032 2.178 
ITBW 

SD 0.196 0.185 0.295 0.265 (Ratio) 
N 10 10 10 10 

I estes Day 30 Mean 9.020 9.107 8.841 8.622 
ITBW 

SD 1.053 1.183 0.577 0.409 (Ratio) 
N 10 10 10 10 

')'{;~· Day 30 Mean 1.1843 1.0449 1.3381 1.2696 

(Ratio) SD 0.2733 0.2798 0.2136 0.4040 

N 10 10 10 10 
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Sex: Male u lL~ LOU avv 
mglkgld")' mglkgld")' mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Thyroid- Day 30 Mean 0.59412 0.75964 0.70711 0.68952 
Parathyroid 

SD 0.16255 0.13100 0.13645 0.10037 /TBW 
(Ratio) N 10 10 10 10 

ventral Day 30 Mean 1.bbJ 1.~b() Ulb rn11 
Prostate 

SD 0.323 0.281 0.436 0.294 /TBW 
(Ratio) N 10 10 10 10 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

x: Female u lL~ LOU avv 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Adrenal Day 31 Mean 0.3248 0.3363 0.3206 0.3211 
ITBW 

SD 0.0383 0.0368 0.0433 0.0406 (Ratio) 
N 10 10 10 10 

tlra1n Day 31 Mean 1.994 tl .L~ tl.Ubb ti.La 
ITBW 

SD 0.592 0.999 0.646 0.612 (Ratio) 
N 10 10 10 10 

Heart uay ol Mean o.Ub o.rtru o.549 o.5Lo 
/TBW 

SD 0.217 0.287 0.266 0.185 (Ratio) 
N 10 10 10 10 

K1dn*s Day 31 Mean 7.721 7.439 7.601 7.611 
/TB 

SD 0.647 0.532 0.508 0.687 (Ratio) 
N 10 10 10 10 

Liver Day 31 Mean 33.317 33.728 34.258 33.689 
ITBW 

SD 1.957 3.333 2.860 3.494 (Ratio) 
N 10 10 10 10 

Ovaries with Day 31 Mean 0.5363 0.5014 0.5375 0.5301 
oviducts/TBW 

SD 0.0675 0.0555 0.0504 0.0523 (Ratio) 
N 10 10 10 10 

:,p1een Day 31 Mean 2.293 2.348 2.086 2.341 
ITBW 

SD 0.261 0.257 0.141 0.247 (Ratio) 
N 10 10 10 10 

1 nymus Day 31 Mean 1.8188 1.5547 1.7538 1.7494 
/TBW 

SD 0.3537 0.2623 0.3460 0.2707 (Ratio) 
N 10 10 10 10 

I hyro,d- Day 31 Mean 0.89527 105138 0.96663 1.04373 
Pa~~~oid SD 0.19509 0.26845 0.16191 0.13698 

(Ratio) N 10 10 10 10 

uterus Day 31 Mean 2.974 2.714 3.363 2.534 
/TBW 

SD 1.207 0.780 1.483 0.957 (Ratio) 
N 10 10 10 10 
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TABLE 10: SUMMARY OF MEAN ORGAN-TO-BRAIN WEIGHT RATIOS 
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DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

x: Male 0 125 250 500 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Adrenal Day 30 Mean 0.0309 0.0309 0.0286 0.0321 
/BrW SD 0.0029 0.0028 0.0035 0.0045 

(Ratio) 
N 10 10 10 10 

Epididymides Day 30 Mean 0.4703 0.4691 0.4653 0.4724 
/BrW SD 0.0564 0.0580 0.0554 0.0419 

(Ratio) 
N 10 10 10 10 

Heart Day 30 Mean 0.608 0.583 0.621 0.641 
/BrW SD 0.113 0.079 0.080 0.053 

(Ratio) 
N 10 10 10 10 

Kidneys Day 30 Mean 1.352 1.293 1.300 1.363 
/BrW SD 0.105 0.118 0.120 0.152 

(Ratio) 
N 10 10 10 10 

Liver Day 30 Mean 5.470 5.344 5.747 5.905 
/BrW SD 0.676 0.429 0.766 0.829 

(Ratio) 
N 10 10 10 10 

Seminal vesicles Day 30 Mean 0.604 0.641 0.591 0.700 
/BrW SD 0.084 0.103 0.105 0.134 

(Ratio) 
N 10 10 10 10 

Spleen Day 30 Mean 0.377 0.350 0.356 0.399 
/BrW SD 0.031 0.041 0.055 0.051 

(Ratio) 
N 10 10 10 10 

Testes Day 30 Mean 1.617 1.572 1.549 1.579 
/BrW SD 0.143 0.186 0.128 0.084 

(Ratio) 
N 10 10 10 10 

Thymus Day 30 Mean 0.2150 0.1824 0.2342 0.2312 
/BrW SD 0.0579 0.0543 0.0372 0.0672 

(Ratio) 
N 10 10 10 10 

Thyroid- Day 30 Mean 0.00107 0.00132 0.00124 0.00126 
Parathyroid SD 0.00029 0.00028 0.00023 0.00020 

/BrW 
(Ratio) N 10 10 10 10 
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Sex: Male 0 125 250 500 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Ventral Prostate Day 30 Mean 0.298 0.340 0.319 0.361 
/BrW SD 0.057 0.058 0.085 0.052 

(Ratio) 
N 10 10 10 10 
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x: Female 0 125 250 500 
mg/kg/day mg/kg/day mg/kg/day mg/kg/day 

Group 1 Group 2 Group 3 Group 4 

Day(s) Relative to Start Date 

Adrenal Day 31 Mean 0.Q407 0.0410 0.0397 0.0391 
/BrW SD 0.0040 0.0044 0.0037 0.0048 

(Ratio) 
N 10 10 10 10 

Heart Day 31 Mean 0.467 0.468 0.454 0.443 
/BrW SD 0.020 0.088 0.036 0.039 

(Ratio) 
N 10 10 10 10 

Kidneys Day 31 Mean 0.967 0.917 0.944 0.929 
/BrW SD 0.062 0.153 0.040 0.096 

(Ratio) 
N 10 10 10 10 

Liver Day 31 Mean 4.192 4.154 4.258 4.120 
/BrW SD 0.434 0.711 0.339 0.544 

(Ratio) 
N 10 10 10 10 

Ovarieswth Day 31 Mean 0.0675 0.0611 0.0669 0.0646 
oviducts/BrW SD 0.0104 0.0061 0.0065 0.0061 

(Ratio) 
N 10 10 10 10 

Spleen Day 31 Mean 0.287 0.289 0.260 0.286 
/BrW SD 0.032 0.053 0.026 0.033 

(Ratio) 
N 10 10 10 10 

Thymus Day 31 Mean 0.2268 0.1903 0.2175 0.2124 
/BrW SD 0.0345 0.0371 0.0386 0.0262 

(Ratio) 
N 10 10 10 10 

Thyroid- Day 31 Mean 0.00112 0.00128 0.00119 0.00127 
Parathyroid SD 0.00024 0.00029 0.00013 0.00016 

/BrW 
fRatiol N 10 10 10 10 

Uterus Day 31 Mean 0.373 0.340 0.418 0.311 
/BrW SD 0.147 0.133 0.185 0.129 

(Ratio) 
N 10 10 10 10 
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SILK FIBROIN: A 28-DAY ORAL GAVAGE TOXICITY STUDY IN RATS 

Page I of 19 

PRODUCT IDENTIFICATION 

Silk Fibroin 

PSL PROTOCOL NO. 
P7 l 3.0l CMR 

PERFORMING LABORATORY 
Product Safety Labs 

2394 US Highway 130 

Dayton, New Jersey 08810 

PSL STUDY NUMBER 

5165 1 

STUDY DIRECTOR 

SPONSOR 
Cambridge Crops, Inc. 

444 Somerville Ave. 

Somerville, MA 02143 
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1. TITLE OF STUDY: SILK FIBROIN: A 28-DAY ORAL GAVAGE TOXICITY STUDY IN RA TS 

2. OBJECTIVE 

The objective of this study is to evaluate the potential subchronic toxicity of Silk Fibroin in male 
and female rats likely to arise from repeated exposure, via oral gavage, over a test period of at least 
28 days . A no-observed-adverse-effect-level (NOAEL) will be determined. 

3. STUDY DIRECTOR 

Study Director 
Tel: 732-438-5100 xl542 
Email: . 

4. NAME AND ADDRESS OF THE TESTING FACILITY 

5. SPONSOR 
Cambridge Crops, Inc. 
444 Somerville Ave. 
Somerville, MA 02143 

6. SPONSOR REPRESENTATIVE 

Cambridge Crops, Inc. 
444 Somerville Ave. 
Somerville, MA 02143 
Tel: 301-580-3965 
Email: ________ _ 

7. DATES 

Proposed In-Life Start Date: November 5, 2019 

Proposed Experimental Termination Date: December 4, 2019 

8. TEST SUBSTANCE 

9. NAME AND ADDRESS OF THE TESTING FACILITY 

Product Safety Labs (PSL) 
2394 US Highway 130 
Dayton, NJ 08810 
Tel: 732 438 5 I 00 

9.A Source 

The test substance will be provided by the Sponsor. 

4 New Issue: 11101 /2019 
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9.B Identification 

28-Day Oral Toxicity Study 
Protocol# P713.0l CMR 
PSL ID: 191015-20 
Stud No: 51651 

The test substance is identified using the following information provided by the Sponsor; 

Product Identifier: Silk Fibroin 
Composition: 5.0% Silk Fibroin (CAS# 9007-76-5) & 95% Water 

Documentation of the methods of synthesis, fabrication, or derivation of the test substance is 
retained by the Sponsor. 

Sponsor has provided vials of a solut ion of the test substance at the highest dose concentration: 

Identity; Silk fibroin solution 

PSL ID: 19!015-2D 
Batch#; 215 

Concentration: 50 mg/mL, aqueous 
Physical Description: Slightly yellow liquid 

Storage Conditions: -20°C (thawed in refrigerator before use) 
Expiration Date; Stable at 4 °C for one month. Upon thawing, please use in one month 

9.C Analysis 

The test substance, as received, is expected to be stable for the duration of the study. The stability 
of the test substance and verification of the test substance in the dose preparations will be 
determined as pat1 of this study (Section I O.C). 

9.D Hazards 

Appropriate routine safety precautions will be exercised in the handling of the test and control 
substances unless otherwise indicated by the Sponsor. 

10. GENERAL TEST SYSTEM PARAMETERS 

IO.A Animal Requirements 

JO.A. I Number of Animals: 80 

10.A.2 Number of Groups: 4 (3 dose levels+ I control group) 

10.A.3 Number of Animals per Group: 20 (10 males, 10 females) 

10.A.4 Sex: Male and Female; females will be nulliparous and non-pregnant 

10.A.5 Species/Strain: CRL Sprague-Dawley CD® !GS rats 

10.A.6 Age/Weight: Seven to eight weeks at initiation; the weight variation will not exceed 
± 20% of the mean weight for each sex. 

10.A.7 Supplier: Charles River Laboratories, Inc. Rats will be shipped in filtered cartons by 
airfreight and/or truck. 

10.B Test System Justification 

The Sprague Dawley® rat is the system of choice because, historically, it has been a preferred and 
commonly used species for oral toxicity tests. The current state of scientific knowledge does not 
provide acceptable alternatives to the use of live animals to accomplish the objective of this study. 

New Issue: 11/01 /2019 
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PSL is AAALAC (Association for Assessment and Accreditation of Laboratory Animal Care) 
accredited and ce11ified in the appropriate care of all live experimental animals and maintains 

current staff training, ensuring animals will be handled humanely during the experimental phase of 

this study, and will meet all guideline standards 1. 

10.C Husbandry 

I 0.C. I Housing 

The animals will be housed in cages which conform to the size recommendations in the 

latest Guide for the Care and Use of Laboratory Animal 1 • Litter paper placed beneath the 
cage will be changed at least three times/week. The animal room will have a 12-hour 

light/dark cycle and will be kept clean and vermin free. Environmental controls are set to 

maintain temperature and relative humidity ranges of23 ± 3°C and 30-70%, respectively. 

Observed ranges will be documented in the raw data. 

10.C.2 Acclimation 

The animals will be conditioned to the housing facilities for a minimum of five days prior 

to testing. Body weights and clinical observations will be recorded at least two times prior 

to study start. 

10.C.3 Feed 

2016 Certified Envigo Tcklad Global Rodent Diet® will be stored in a dedicated 

temperature and humidity monitored feed storage site and will be available ad libitwn 
during acclimation and throughout the study except for times of fasting. 

10.C.4 Water 

Filtered tap water will be available ad /ibitum from individual bottles attached to the cages 

or from an automatic watering access system. Water analysis is conducted by Precision 
Analytical Services, Inc., Toms River, NJ and South Brunswick Municipal Water Supply, 

South Brunswick, NJ. 

10.C.5 Contaminants 

There are no known contaminants reasonably expected to be found in the food or water 
that would interfere with the results of this study. Routine analysis consisting of each lot 

of feed used in this study will be received from Envigo Teklad, Madison, WI. Water 

analysis is conducted periodically and the records are kept on file at Product Safety Labs. 
The date(s) of the most recent analyses will be reported in the final report. 

10.C.6 Viral Screen 

Serum samples from na"ive rats housed in the same room as test animals, as part of PSL's 

sentinel health monitoring program, will be evaluated for the absence of viruses near the end 

of the in-life portion of the study (PSL SOP #755). 

1 Nalional Research Council (2011). Guide for the Care and use of Laboratory Animals (8',. ed). Washinglon, DC: The National 

Academies Press. 
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10.D Identification 

10.D.I Cage 

Each cage will be identified by a cage card indicating at least the study number, dose level, 
group assignment, individual animal identification and sex of the animal. 

10.D.2 Animal 

Each animal will be given a sequential number in addition to being uniquely identified with 
a Mone!® self-piercing stainless steel ear tag. 

11. EXPERIMENTAL DESIGN 

7 

11.A Route of Administration 

The test substance will be administered by oral gavage. 

11.B Justification of Route of Administration 

The oral route of administration will be used because it is recommended in the referenced 
guidelines (Section 14.C.), and because human exposure may occur via this route. 

11.C Control of Bias 

Animals will be randomly assigned to test groups according to PSL SOP# 714. 

11.D Dose Levels 

Ten male and ten female test animals will be randomly assigned to each of the following test 
groups: 

No. Animals/ Oral Gavage Dose Dose 
Concentration 

Group Group of Test Substance Volume 
(mg/mL)b 

(M/F) (mg/kg/day) (mL/kg) 

I 10/10 0 (Vehicle Control)' 0 

2 10/10 125 12.5 

JO 

3 10/10 250 25 

4 10/10 500 50 

• Distilled Water 
b Appropriate concentrations of the test substance as received in vehicle to achieve the target dose level 

11.E Justification of Dose Level Selection 

The dose levels of 0, (vehicle control), 125,250, and 500 mg/kg/day of Silk Fibroin were selected 
by the Sponsor in consultation with the Study Director and was based on a previous 14-Day range-

New Issue: 11/01/2019 
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finding study (PSL Study#50725Y. The high dose was previously selected because of solubility 

limitations. The high dose is a tolerable dose and is not expected to cause marked toxicity. The 

intermediate and low dose levels were selected to derive a dose-response for any effects observed. 

12. GENERAL PROCEDURES 

12.A Selection of Animals 

Eighty healthy male and female rats will be used on test. Animals will be selected for this study on 

the basis of adequate body weight gain, freedom from clinical signs of disease or injury, and a body 

weight within ±20% of the mean within a sex. Selected rats will be distributed by randomization 

according to stratification by body weight so that there will be no statistically significant difference 

among group body weight means. 

12.B Dose Preparations and Procedures 

12.B. 1 Test Substance Preparation 

The test subs tance has been provided by the Sponsor at the highest concentration (50 

mg/mL). Vials will be thawed overnight in refrigerator before use, and vortexed two (2) 

times in five (5) second intervals, with a ten ( I 0) second waiting period between each 

vortex before use. Further dilutions will be made with distilled water to produce 

formulations containing 25 (intermediate dose) and 12.5 (low dose) concentrations of the 

test substance. These will be prepared daily. Formulations will be mixed until a visually 

homogeneous mixture is achieved. Preparations of the test substance will be documented 

in the raw data. 

12.B.2 Dose Calculations 

Individual doses will be calculated based on the most recent weekly body weights and will 

be adjusted to maintain the targeted dose level for all rats (i.e. mg/kg). All doses will be 

administered volumetrically at IO mL/kg. The control group will receive vehicle only, at 

the same dose volume as the test an imals. 

12.B.3 Dosing 

Each animal will be dosed by oral intubation, using a stainless steel ball-tipped gavage 

needle attached to an appropriate syringe. Dose administration will be once daily (7 

days/week). The first day of administration will be considered Day I of the study. Dosing 

will be at approximately the same time each day(± 2 hours) with an exception on the day(s) 

hematology and/or clinical chemistry, and urinalysis sampl es are collected. Prepared 

dosing formulations remaining will be discarded following each administration and 

sampling (as required). 

12.C Analysis of Test Substance and Dose Preparations 

12.C. I Sampling 

The prepared dosing mixtures will be sampled in duplicate. Additional samples may be 

collected and analyzed, at the discretion of the Study Director, to ens ure stabi lity, accuracy, 

and homogeneity of the dosing concentrations over the course of the study. Samples not 

requiring ana lysis will be discarded at study termination. 

1 Silk Fibroin: A 14-day repeat dose oral gavage ranger finder study in rats; PSL#50725 (report in preparation). 

8 New Issue: I 1/01/2019 



Page 69 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safety Labs 28-Day Oral Toxicity Study 
Protocol# P713.01 CMR 
PSLID: 191015-20 

9 

Stud No: 51651 

12.C.2 Homogeneity 

At the beginning of the study, formulation of each concentration will be prepared according 

to the procedures as will be used on test (Section 1 I.B). Samples from these preparations 

will be collected from the top, middle, and bottom of each concentration oftest substance 

that was prepared in the vehicle. Sample of the vehicle control will be collected from the 

middle of the container only. 

12.C.3 Concentration Verification 

Dose preparations will be sampled at the beginning (as part of the homogeneity assessment, 

Section 12.C.2), near the middle, and again at the end of the study for verification of dose 

concentration. Samples will be collected from preparations of each concentration of test 

substance and one sample from the control (middle). 

12.C.4 Sample Preservation 

Samples of dose preparations will be stored frozen. Samples will be considered stable from 

the point at which they are frozen. 

12.C.5 Sample Analysis 

The frozen samples described above will be sent to Product Safety Labs Clinical Pathology 

Lab for analysis of dose preparations. 

12.D Analytical Chemistry 

12.D.I Sample Storage 

Upon receipt, all samples will be stored and maintained frozen (approximately -20°C) prior 

to analysis. 

12.D.2 Method Validation 

Prior to sample analysis, the suitability of the Pierce BCA Protein assay (Catalog # 23225; 

Thermo Scientific) will be demonstrated. Method validation will include, but is not limited to 

determination of linearity, precision, and accuracy. In addition, QC samples will be prepared 

in the vehicle at the low, middle, and high dose concentrations. These samples will be analyzed 

the day they are prepared and then stored frozen. The frozen QC samples will be re-analyzed 

after a storage period of at least the maximum number of days that the dose solutions samples 

were stored prior to analysis. 

12.D.3 Reference Substance 

A Sponsor-provided AB Silk Fibroin solution (Catalog #5154; Advanced Biomatrix, 

Carlsbad, CA) will serve as the reference standard. 

12.D.4 Chemical Analysis 

Samples will be analyzed in replicate. A detailed description of the analytical test 

method(s) will be documented. Any remaining sample material will be retained until the 

issuance of the final repo11. 

12.D.5 Data Repmting 

Data will be captured on standard raw data sheets and as instrument output, as necessary, 

and summarized in tabular form. 
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12.D.6 Analytical Repmt and Records to be Maintained 

A signed, analytical report will be provided to the Study Director. This repmt will include 
the methodology, pertinent measurements, study results, and tabulated results. The 
finali zed analytical chemistry report will be provided to the Study Director, to be 
incorporated into the main study report. 

12.E Clinical Observations 

All animals will be observed at least twice daily for viability. Cage-side observations of all animals 
will be performed daily during the study. All findings will be recorded. 

On Day 1, prior to test substance administration, and approximately weekly thereafter, a detailed 
observation will be conducted (PSL SOP #726) while handling the animal, generally on days that 
the animals are weighed and food consumption measurements are taken. Potential signs noted 
should include, but not be limited to: changes in skin, fur, eyes, and mucous membranes, occurrence 
of secret ions and excretions and autonomic activity (e.g., lacrimation, piloerection, pupil size, 
unusual respiratory pattern). Likewise, changes in gait, posture and response to handling as well 
as the presence of clonic or tonic movements, stereotypes ( e.g., excessive grooming, repetitive 
circling), or bizarre behavior (e.g ., self-mutilation, walking backwards) should also be recorded. 
The date and clock time of all observations and/or mortality checks will be recorded. 

The Study Director will be promptly notified of severe/remarkable clinical observations and will 
be advised when an animal is found in a moribund condition and may authorize euthanasia and 
necropsy as necessary to avoid the loss of quality data. All such authorizations will be recorded in 
the raw data. 

12.F Body Weight and Body Weight Gain 

Individual body weights will be recorded at least two times during acclimation. Test animals will 
be weighed on Day I (prior to study start) and approximately weekly thereafter ( interva ls of 7 days 
± I) for all animals. Decedents need not be weighed. Body weight gain will be calculated for 
selected intervals and for the study overall. A final fasted body weight will also be obtained prior 
to scheduled terminal sacri fice. 

12.G Food Consumption and Food Efficiency 

Ind ividual food consumption will be measured and recorded to coincide with weekly body weight 
measurements for all animals. Food efficiency will be calculated and reported, if warranted 

12.H Clinical Pathology 

Clinical pathology will be performed on all surviving animals for clinical chemistry, hematology, 
and coagulation once, prior to or at necropsy. Blood will be collected via the inferior vena cava, 
under isoflurane anesthesia at terminal sacrifice. All clinical pathology samples will be evaluated 
for quality by visual examination. The animals will be fasted overnight prior to blood collection. 

12.H.I Hematology 

Approximately 500 µL of blood will be collected in a pre-cal ibrated tube containing 
KiEDTA for hematology assessments. Whole blood samples will be stored under 
refrigeration or on ice and transferred to the clinical pathology department at Product 
Safety Labs on cold packs. The following parameters will be evaluated. 
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erythrocyte count (RBC) 

hematocrit (HCT) 

mean corpuscular hemoglobin (MCH) 

absolute reticulocyte count (ARET) 

Stud No: 51651 

hemoglobin concentration (HGB) 

mean corpuscular volume (MCV) 

red cell distribution width (ROW) 

platelet count (PL T) 

total white blood cell (WBC) and differential leukocyte count 

Mean corpuscular hemoglobin concentration (MCHC) will be calculated. 

In addition, separate, blood smears, stained with New Methylene Blue or Wright-Giemsa 
stain, will be prepared from each animal undergoing hematological evaluation and will be 
examined, if required, to substantiate or clarify the results of hematology findings. 

12.H. l Clinical chemistry 

Approximately 1000 µL of blood will be collected into a tube containing no preservative 
for clinical chemistry assessments. These samples will be centrifuged in a refrigerated 
centrifuge and the serum will be transferred to a labeled tube. Serum samples will be stored 
in a -80°C freezer until analysis. The following parameters will be evaluated. 

serum aspartate aminotransferase (AST) 

sorbitol dehydrogenase (SDH) 

total bilirubin (BILI) 

blood creatinine (CREA) 

triglycerides (TRIG) 

total serum protein (TP) 

globulin (GLOB) 

inorganic phosphorus (IPHS) 

potassium (K) 

12.H. I Urinalysis: 

serum alanine aminotransferase (ALT) 

alkaline phosphatase (ALKP) 

urea nitrogen (BUN) 

total cholesterol (CHOL) 

fasting glucose (GLUC) 

albumin (ALB) 

calcium (CALC) 

sodium (NA) 

chloride (CL) 

The day before their respective collection of samples for the clinical pathology evaluation, 
animals will be placed in metabolism cages. Animals will be fasted overnight and urine 
will be collected from each animal. Urine samples will be stored on ice or under 
refrigeration until analysis. 

quality (QUAL) 

color (COL) 

clarity (CLAR) 

volume (UVOL) 

pH 

glucose (UGLC) 

specific gravity (SG) 

protein (UMTP) 

microscopic urine sediment examination 

12.H. l Coagulation 

ketone (KET) 

bi! irubin (UBIL) 

blood (BLD) 

urobilinogen (URO) 

Approximately 1.8 mL of blood will be collected in a pre-calibrated tube containing 3.2% 
sodium c itrate. These samples will be centrifuged in a refrigerated centrifuge and the 
plasma will be transferred to labeled tubes. Plasma samples will be stored in a -80°C 
freezer until analysis. In possible, a second blood sample will be retained during the 
exsanguination procedure for future possible evaluation if treatment-related effects are 
identified. Details of this evaluation will be added by amendment. The following 
parameters will be evaluated. 
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prothrombin time (PT) 

activated partial thromboplastin time (APTT) 

12.H.2 Clinical Pathology Repo11 

A signed, clinical pathology report will be provided to the Study Director. This report will 
include, but not be limited to the methodology, pertinent measurements, study results, a 
GLP compliance statement signed by the Principal Investigator (Section 13.B), a Quality 
Assurance statement, and tabulated results. The finalized clinical pathology report will be 
provided to the Study Director, to be incorporated into the main study report. 

Any remaining serum samples will be maintained frozen at approximately -80°C and 
discarded upon approval of the Sponsor at finalization. 

12.I Terminal Sacrifice and Histopathology 

12.l. I Scheduled Sacrifice 

At respective te1111inal sacrifice, all survivors will be euthanized by exsanguination from the 
abdominal a011a under isotlurane anesthesia. All animals in the study (including decedents) 
will be subjected to a gross necropsy, which will include examination of the external surface of 
the body, all orifices, musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic 
cavities, with their associated organs and tissues. All gross lesions will be recorded. 

The following tissues (of all animals sacrificed by design) will be weighed wet as soon as 
possible after dissection to avoid drying: 

adrenals (combined) 
brain 
epididymides ( combined) 

Uterus 

kidneys (combined) 
liver 
hea,1 

Ovaries w/o oviducts 

spleen 
thymus 
testes (combined) 

The following tissues will be weighed at least 24 hours after preservation in l 0% neutral 
buffered formalin 

ventral prostate thyroid/parathyroid 

seminal vesicles with coagulating gland ( combined) 

The following organs and tissues from all animals will be preserved in 10% neutral 
buffered formalin for possible future histopathological examination: 

accessory genital organs 
(prostate and seminal vesicles) 
adrenals 
all gross lesions 
aorta 
bone (femur) 
bone marrow (from femur & 

sternum) 
brain - sections including 

medulla/pons, cerebellar, 
and cerebral cortex 

ileum with Peyer's patches 

jejunum 
kidneys 
larynx 
liver 
lungs 
lymph node mandibular 
lymph node mesenteric 
mammary gland 
nasal turbinates 
nose 

rectum 
salivary glands (sublingual 

submandibular, and 
parotid) 

skeletal muscle 
skin 
spinal cord - 3 levels: 

cervical, mid- thoracic, 
and lumbar 

spleen 
sternum 
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cecum 

cervix 
colon 

duodenum 

esophagus 

Harderian gland 

heart 

ovaries 

oviducts 

pancreas 

parathyroid 

peripheral nerve (sciatic) 

pharynx 

pituitary gland 

Stud No: 51651 

stomach 

thymus 

thyroid 

trachea 

urinary bladder 

uterus 

vagina 

The following organs and tissues will be preserved in modified Davidson's fixative and 
then stored in ethanol, for possible future histopathological examination: 

eyes 

epididymides 

optic nerve 

testes 

Additional tissues will be preserved if indicated by signs of toxicity or target organ 
involvement. All tissues collected and preserved at terminal sacrifice will be scheduled for 
pick-up by courier and delivered to Histo-Scientific Research Laboratories (HSRL). 

12.l.2 Unscheduled Sacrifice 

Any rat that dies or is sacrificed because of a moribund condition will be examined for the 
cause of death or moribund condition on the day the observation is made. Rats will be 
evaluated for gross lesions. Organs and tissues will be excised, weighed (except for 
animals found dead), and preserved as described for those animals sacrificed at the 
scheduled terminal sacrifices. Blood need not be collected from animals sacrificed prior 
to study termination unless requested by the Study Director. 

12.1.3 Histopathology 

Histological examination will be performed on the preserved organs and tissues of the 
animals from both the control and high dose groups (Groups I and 4, respectively) as well 
as from any animal that dies during the course of the study. In addition, gross lesions noted 
in any test groups at the time of terminal sacrifice will also be examined. These 
examinations may be extended to other tissues and organs from the low and intermediate 
groups at the request of Pathologist in consultation with the Study Director and Sponsor to 
further investigate changes observed in the high dose group. The fixed tissues will be 
trimmed, processed, embedded in paraffin, sectioned with a microtome, placed on glass 
microscope slides, stained with hematoxylin and eosin and examined by light microscopy. 
Slide preparation and histological assessment, by a board-certified veterinary pathologist, 
will be performed at HSRL (Section IS.A). 

13. STATISTICAL ANALYSIS 

13 

Product Safety Labs will perform statistical analysis of all data collected during the in-life phase of 
the study, as well as clinical pathology and organ weight data. The use of the word "significant" 
or "significantly" indicates a statistically significant difference between the control and the 
experimental groups. Significance will be judged at a probability value of p < 0.05. Mean and 
standard deviations will be calculated for all quantitative data. Male and female rats will be 
evaluated separately. 

Statistical analysis will be conducted by using one or more of the following software applications: 
Provantis® version 9, Tables and Statistics, lnstem LSS, Stafforshire UK; Pristima® version 7.2.0, 
Statistical Analysis, Xybion Corporation, Lawrenceville, NJ; INSTAT or Prism Biostatistics, 
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GraphPad Software, San Diego, CA; Statview, version 5, SAS Institute Inc., Cary, NC; Pheonix 
8.1, Certara USA, Inc., Princeton, NJ; and SigmaStat, version 2, Systat Software, San Jose, CA. 
Other statistical methods will be used if appropriate, at the time of analysis and described in the 
final report. 

13.A Statistical Methods 

In-Life Data 

For all in-life endpoints that are identified as multiple measurements of continuous data over time 
(e.g. body weight, food consumption, and food efficiency), treatment and control groups will be 
compared using a two-way analysis of variance (ANOVA), testing the effects of both time and 
treatment, with methods accounting for repeated measures in one independent variable (time) 1• 

Further analysis of the p value for each individual factor may be conducted and ultimately by a post 
hoc multiple comparisons test (e.g. Dunnett's test) of the individual treated groups to control. 

Organ Weight Data 

If warranted by sufficient group sizes, all endpoints with single measurements of continuous data 
within groups (e.g. organ weight, relative organ weight, etc) will be evaluated for homogeneity of 
variances2 and normality. Where homogeneous variances and normal distribution is observed, 
treatment and control groups will be compared using a one-way ANO VA. A comparison of the 
treated groups to control will be performed with a multiple comparisons test (e.g. Dunnett's test)3•4 • 

Where variances are considered significantly different, groups will be compared using a non­
parametric method (e.g. Kruskal-Wallis non-parametric analysis of variance'). When non­
parametric analysis of variance is significant, a comparison of treated groups to control will be 
performed ( e.g. Dunn's test6). 

If warranted by sutlicient group sizes, the incidence of clinical observations may be evaluated 
through sequential application of a trend test7. Other procedures will be used if appropriate, 
following consultation with the Sponsor, and will be described in the final report. 

1 Motulsky,H (2014). Intuitive biostatistics, a nonmathematical guide to statistical thinking (3'' Edition). Oxford University Press, 

New York, NJ. 

2 Bartlett, MS. ( 1937). Properties of sufficiency and statistical tests. Pl'oceeding of the Royal Statistical Society Series A, 160, 
268-82. 

3 Dunnett, C.W. (1980). Pairwise multiple comparisons in the unequal variance case. J. Amer. Sta/isl. Assoc. 75, 796-800. 
4 Dunnctt, C.W. (1964). New tables for multiple comparisons with control. Biometrics, 482-491. 
'Kruskal, W.H. and Wallis W.A. (1952). Use of ranks in one-criterion analysis of variance. J. Amer. Stalist. Assoc. 47, 583-621. 
6 Dunn, O.J. (1964). Multiple contrusts using rank sums. Technometrics, 6, 241-252. 
7 Agresti, Alan (2013). Categorical Data Analysis (3'' Edition). John Wiley & Sons, Inc. Hoboken, NJ. 
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13.B Statistical Methods (Clinical Pathology) 

Significance will be judged at a probability value of p < 0.05. Males and females will be analyzed 

separately. 

Method of Statistical Analvsis 

If preliminary test is If preliminary test is 

Parameter Prcfiminan, Test not sie:nificant si1mificant 
Log transforms of the data to 
achieve normality and 
variance homogeneity may be 
used. If the log transform 
fails, a non·parametric 

Bartlett's test for One-way analysis of 
method (Kruskal-Wallis non-

homogeneity and parametric analysis of 
Clinical Pathology' 

Shapiro-Wilk' test for 
variance followed with 

variance) will be used. When 

normality 
Dunnctt's test non-parametric analysis of 

variance is significant, a 
comparison of treated groups 
to control will be performed 
(e.g. Dunn' s test). 

When an individual observation is recorded as being less than a certain value (e .g. below the lower limit of 

quantitation), calculations are performed on half the recorded value. For example> if bilirubin is reported 

as <0.1 , 0.05 is used for any calculations performed with that bilirubin data. When an individual observation 

is recorded as being greater than a certain value, calculations are performed on the recorded value. For 

example, if specific gravity was reported as ~l. l00) I. I 00 is used for any calculation performed with that 

spec ific gravity data. 

Other statistical methods will be used if appropriate, at the time of analysis. The statistical methods 

used will be described in the final report. 

14. FINAL REPORT 

A report of the results of this study will accurately describe all methods used for generation and 

analysis of the data. This report will include, but not be limited to, the following information: 

• individual animal data (and averages where appropriate) for actual concentration of test 

substance received; time of observation of each abnormal sign and its subsequent course; 

• body weights food consumption, and food efficiency values (if applicable); 

• hematology, clinical chemistry, coagulation, and urinalysis results; 

• organ weights, organ to body weight and organ to brain weight ratios; 

• necropsy and pathology findings; 

• dose preparation analysis; 

• a compliance statement signed by the Study Director that states whether or not all applicable 

GLP regulations were followed in the conduct of the study; 

• a Quality Assurance statement summarizing QA activities performed for the study; 

• a certification statement signed by the Study Director and test facility management that states 

whether or not the report accurately reflects the raw data obtained during the performance of 

the study. 

1 Shapiro, S.S. & Wilk, M.B. (I 965). An analysis of variance test for normality (complete samples). Biometrika, 52(3-4), 591-611. 
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15. STUDY CONDUCT 

IS.A Laboratory 

Test Facility 

16 

In-life po11ion 

Clinical pathology and Dose analysis 
(clinical chemistry, hematology, 
coagulation, and urinalysis), and 
dose formulation analys is 

Test Site 

Clinical pathology data evaluation 

Test Site QA for 
Clinical Pathology Evaluation 

Test Site Management for 
Clinical Pathology Evaluation 

Histological slide preparation 

Histological slide evaluation 

28-Day Oral Toxicity Study 
Protocol# P713.01 CMR 
PSL ID: 191015-2D 
Stud No: 51651 

Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 

Product Safety Labs 
2394 US Highway 130 
Dayton, NJ 08810 

 

Eurofins Advinus 
21 & 22, Phase II, Peenya Industrial Area 
Bengaluru, 560 058, India 
Prospective P.l.(s): 

Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.I. (histology):  

Histo-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
Prospective P.l.(s) (pathology): 
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15.B GLP Compliance 

This study will be conducted in compliance with the following regulations: 

• U.S. FDA OLP: 21 CFR Part 58, 1987, 

which is compatible with 

• OECD Principles of Good Laboratory Practice (as revised in 1997) published in 
ENV/MC/CHEM (98)17, OECD, Paris, 1998. 

15.C Test Procedure Guidelines 

This study design is based on the following guidelines: 

• OECD Guidelines for Testing of Chemicals, Section 4, Test No. 407: Health Effects, Repeated 
Dose 28-Day Oral Toxicity Study in Rodents (adopted 1995; updated October 2008). US EPA 
Health Effects Test Guidelines: OPPTS 870.3050 Repeated Dose 28-day Oral Toxicity Study 
in Rodents (2000). 

• US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, Redbook 
2000, Revised 2007 IV.C. 4. a. Subchronic Toxicity Studies with Rodents (2003). 

16. QUALITY ASSURANCE 

The Quality Assurance Unit (QA U) of PSL has reviewed this protocol for OLP compliance and 
will conduct in-process inspections of selected procedures during the study. The analytical phase 
report, clinical pathology phase report, and final report will be audited for agreement with the raw 
data records and for compliance with the protocol and PSL SOPs. 

In addition, PSL QAU will function as lead QA for this study and will monitor QA activities at 
HSRL and Eurofins Advinus Ltd. For portions of the study conducted by a subcontractor, the QAU 
for that facility will conduct necessary critical phase inspections and audit respective results and 
reports for the study phase according to the SOPs of that facility . 

The QA Unit from HSRL and Eurofins Advinus Ltd will send all OLP audit reports to the Study 
Director, Study Director ' s management , and PSL QAU as soon as they are issued. 

17. RECORDS TO BE MAINTAINED 

17 

An electronic signed copy of the report, wi 11 be sent to the Sponsor. The original signed report, 
together with the protocol and all raw data generated at Product Safety Labs, will be maintained in 
the Product Safety Labs Archives. PSL will maintain these records for a period of at least five 
years. After this time, the Sponsor of the study will be offered the opportunity to take possession 
of the records or will be charged an archiving fee for continued archiving by PSL. 

The following records will be maintained : 

A. Information on test substance will include but not be limited to the following: 

Storage 
Usage 

Dose preparation analysis 
Disposition 
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B. Information on animals will include, but not be limited to the following: 

Receipt, date of birth Clinical observations 
Initial health assessment 1-Iistopathology data 
Dosing Individual necropsy records 
Body weights Organ weights 
Food consumption 
Hematology, clinical chemistry, coagulation, urinalysis data 

C. All other records that would demonstrate adherence to the protocol. 

Raw data related to clinical pathology evaluations will be maintained by Product Safety 
Labs. Prepared slides and pathology data will be maintained by Product Safety Labs and/or 
by HSRL, 5930 Main Street, Mount Jackson, VA, 22842. Dose preparation analysis data 
will be maintained by Product Safety Labs, 2394 US Highway 130, Dayton, NJ 08810. 

Any electronic raw data generated by the Test Site will be maintained by the Test Site in 
accordance with their OLP archiving procedures. 

18. PROTOCOL AMENDMENTS AND DEVIATIONS 

All amendments and/or deviations to this protocol and the reasons therefore, shall be appropriately 
documented, signed by the Study Director, and described in the final report. 

19. DISPOSITION OF TEST SUBSTANCE 

18 

A reserve sample of the test substance and records of sample disposition will be maintained at 
Product Safety Labs. All remaining test substance will be retained for at least one year from receipt, 
unless otherwise specified by the Sponsor. All remaining test substance will be returned to the 
Sponsor unless otherwise directed. 
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20. PROTOCOL APPROVAL 

Signature: 

Sponsor Representative 
Cambridge Crops, Inc. 

Date: November 1, 2019 

Signature: 
,..__ __ ____./ 

President 
Product Safety Labs 

Date:--.L.j-4-k"'--'i/'--'.,.__,.__/_,,L..C.;2._o..C...,/'-.;9'-. _ 
J 

21. PROTOC __ O= L--.cR=Ec;-V=IE=W.c...;: ______ _ 

19 

., 
Signature 

Director, Quality Assurance 
Product Safety Labs 

Date: _ _ µ=QJ....,.,.--:,___\-'--+-I _.2):p~_t9...,_' _ 

28-Day Oral Toxicity Study 
Protocol # P7 I 3.0 I CMR 
PSLID: 191015-2D 
Stud No: 51651 

Signature .:~ ___ _ 

Study Director 
Product Safety Labs 

Date:. _ _ ~t:::,,=\=c,=y:_1 ~' ~2.=---0----'1~4-+----

New Issue: 11 10 1/2019 

Page 79 
Study Number 51651 



Page 80 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safety Labs 

PROTOCOL AMENDMENT 

SILK FIBROIN: A 28-DAY ORAL GAVAGE TOXICITY STUDY IN RATS 

PROTOCOL NO.: P713.01 CMR 

STUDY NO.: 51651 

Amendment # 1 

Protocol Section: 9.C Analysis 

AMENDMENT NO.: 1 - 3 

PSL NO.: 191015-2D 

Change from: The test substance, as received, is expected to be stable for the duration of the study. The 

stability of the test substance and verification of the test substance in the dose preparations will be determined 

as part of this study (Section 10.C). 

Change to: The test substance, as received, is expected to be stable for the duration of the study. 

Verification of the test substance concentration in the dose preparations will be determined as part of this 

study (Section 12.C). 

Amendment # 2 

Protocol Section: 10.C.0 Housing 

Change from: The animals will be housed in cages which conform to the size recommendations in the latest 

Guide for the Care and Use of Laboratory Animal 1. Litter paper placed beneath the cage will be changed at 

least three times/week. The animal room will have a 12-hour light/dark cycle and will be kept clean and 

vermin free. Environmental controls are set to maintain temperature and relative humidity ranges of 23 ± 3°C 

and 30-70%, respectively. Observed ranges will be documented in the raw data 

Change to: The animals will be housed in regularly cleaned cages which conform to the size 

recommendations in the latest Guide for the Care and Use of Laboratory Animals. The animal room will have 

a 12-hour light/dark cycle and will be kept clean and vermin free. Environmental controls are set to maintain 

temperature and relative humidity ranges of 21 ± 2°c and 30-70%, respectively. Observed ranges will be 

documented in the raw data. In addition, airflow in the animal room will be maintained at or above 10 air 

changes per hour. 

Amendment# 3 

Protocol Section: 12.1. 1 Scheduled Sacrifice 

Change from: At respective terminal sacrifice, all survivors will be euthanized by exsanguination from the 

abdominal aorta under isoflurane anesthesia. All animals in the study {including decedents) will be subjected 

to a gross necropsy, which will include examination of the external surface of the body, all orifices, 

musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic cavities, with their associated organs 

and tissues. All gross lesions will be recorded. 

The following tissues (of all animals sacrificed by design) will be weighed wet as soon as 

possible after dissection to avoid drying: 

adrenals (combined) 

brain 

epididymides (combined) 

Uterus 

kidneys {combined) 

liver 

heart 

Ovaries w/o oviducts 

spleen 

thymus 

testes (combined) 
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Change to: At respective terminal sacrifice, all survivors will be euthanized by exsanguination from the 
abdominal aorta under isoflurane anesthesia. All animals in the study (including decedents) will be subjected 
to a gross necropsy, which will include examination of the external surface of the body, all orifices, 
musculoskeletal system, and the cranial, thoracic, abdominal, and pelvic cavities, with their associated organs 
and tissues. All gross lesions will be recorded. 

The following tissues (of all animals sacrificed by design) will be weighed wet as soon as 
possible after dissection to avoid drying: 

adrenals (combined) 

brain 

epididymides (combined) 

Uterus 

kidneys (combined) 

liver 

heart 

Ovaries with oviducts 

REASON: Clarification of Protocol and study requirements 

Effective Date: November 5th, 2019 

Study Director 
Product Safety Labs 

Date 

spleen 

thymus 

testes (combined) 
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PROTOCOL AMENDMENT 

SILK FIBROIN: A 28-DA Y ORAL GA VAGE TOXICITY STUDY IN RA TS 

PROTOCOL NO.: P713.0l CMR 

STUDY NO.: 51651 

PROTOCOL SECTION: 10.C.6 Viral Screen 

Change from 

AMENDMENT NO.: 4 

PSL NO. : 191015-2D 

Serum samples from na'ive rats housed in the same room as test animals, as pat1 of PSL's sentinel health 
monitoring program, will be evaluated for the absence of viruses near the end of the in-life pot1ion of the 
study (PSL SOP #755). 

Change to: (change in bold) 
Serum samples from few representative control animals, as pa11 of PS L's sentinel health monitoring 
program, will be evaluated for the absence of viruses near the end of the in-life portion of the study (PSL 
SOP #755). 

Reason: 

Use serum from control animals for viral screen. 

EFFECTIVE DATE: 2/l 7 /2020 

Date 
Study Director 
Product Safety Laboratories 
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Safety Labs 

PROTOCOL AMENDMENT 

SILK FIBROIN: A 28-DAY ORAL GAVAGE TOXICITY STUDY IN RATS 

PROTOCOL NO.: P713.01 CMR 

STUDY NO.: 51651 

AMENDMENT NO.: 5 

PSL NO.: 191015-20 

AMENDMENT (various sections): Additional method validation will be done to improve upon the method as 
it currently exists. Method validation will include samples of unused test substance to evaluate differences 
specific to the test substance use with this kit. Other modifications may be made as deemed necessary and 
will be documented. If improvements in the method can be achieved, the additional set of samples that were 
collected (''B" samples) will be analyzed and the results will be used to replace the original results ("A" 
Samples). 

REASON: The results of the original analysis were below the concentrations expected by the Sponsor based 
on qualification of the samples prior to being shipped to PSL. As a result, it is believed that the original 
method validation may not have been sufficiently robust and therefore additional method validation is expected 
to improve upon the method being used and to yield more accurate results. 

Effective Date: March 04, 2020 

Study Director 
Product Safety Labs 

o3 l1-.,<'.)-\2.o~ o 
Date 
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Safe Labs 

SILK FIBROIN: A 28-0AY ORAL GAVAGE TOXICITY STUDY IN RATS 

PROTOCOL NO.: P713.01 CMR 

STUDY NO.: 5 651 

PROTOCOL SECTION: 15 Study Conduct 

Chiing From: 

HlstologJCai slide evalt1a.llon 

Change To: 

AMENDMENT NO,; 6 

PSL NO.: 19 015-20 

Histo--Scientlfic Research Laboratories (HS L) 
5930 Main Street 
Mount Jacltsoo, VA 22842 
P osoectiv P l.(s) l catholoav)• 

Histological slide evaluation H to-Saenll flc Research Laboratories (HSRL) 
5930 Main Street 
MO\Jnt J.icltson. VA 22842 
Pr pectN P.l.(s) (pathology): 

REASON: Addition of a Prospective Pl d clari catlon of responsibili · s 

Effective Date: ch 30, 2020 

Study Director 
Product Safety Labs 

Date 
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APPENDIX B: FEED, WATER, AND SEROLOGY ANALYSES 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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APPENDIX B (cont.):  WATER 

In December 2019, water was analyzed for contaminants. 

LABORATORY: PRECISION ANALYTICAL SERVICES, INC. 
2161 Whitesville Road 
Toms River, NJ  08755 

Results of water analysis for possible contaminants were acceptable within regulatory standards. 
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APPENDIX B (cont.): SEROLOGY 

In December 2019, serology from representative control animals residing in Room #48, was obtained 
from collected blood serum for a battery of common viral and microbiologic pathogens. 

The representative control animals were in Room #48 from November 6 – December 6, 2019, for the 
duration of the study. Blood samples were collected on December 6, 2019. 

LABORATORY: IDEXX BioAnalytics 
4011 Discovery Drive 
Columbia, MO 65201 

Results of the serology analyses for the representative control animals corresponding with this study are 
reported as samples 7004M 9/13/19, 7005M 9/13/19, and 7009M 9/13/19. All samples were negative for 
microbial antibodies. 
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APPENDIX C: CHEMICAL ANALYSIS 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Project Title: 

m. tud~ 

tudy 111 Rats 

SPONSOR 

ANALYTICAL REPORT 

TEST SUBSTANCE 
i lk fibrom 

AUTHOR 

REPORT COMPLETION DATE 
Apri l 2, O O 

PERFORMING LABORATORY 
An;ih bc.:il Sen ice.~ 
Product foty Libs 

139-l I b~m:1y UO 
D:1~ 100. J R JO 

PROJECT IDENTIFICATION NUMBER 
Produ umbcr:il651 

Pab-C I of IR 

Pa, 1 r l fl 
Anal~ lie I Rc:-port 

P · md~ mnbc:-r 5165 1 



Page 95 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 

ilk Fibroin 

of l CFR Pan :s . . ·. FD GLP ·tanclard . 
f G P (as re, i o.;d tn 1997 pul>IJ hcd m 

Pa , 2 r l fl 
Anal~ lie I Rc:-port 

P · md~ mnbc:-r 5165 1 



Page 96 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 

QUALITY AS.SURANCE STATEMENT 

Th~ Product af; 1~ Lab · Qu:lli1~ Assurru1 c 1111 h. \ trn cd lh1!", an:tl b al n:p rt 10 as!">u d,e report 
ccu rel~ d nb.!s th 111cth and 1:indald o ra1mg procedure . and 1.hat lhe reported re ults 

accurmel~ n: tluct th \\ data of the ud~ 

QA 3CU\ Ill for Lbi IUd} 

r erform d B , 

 
r ro1 I r 1 1c,\ 

.\Ja, 

R.a11 dam aud11 

[> rep n rc\'I \\ 

Fm.al nal. ticru n:porl rwi \'1:d by; 

Dille ond u led 

Cl I, 01~; 
Mar _ , 2 20; 

F b I , o o 

O le indio 
R port d 1·0 ud • 

Director nd 

Feb 1-l I 0 

0 

Pa , J r l fl 
Anal~ lie I Rc:-port 

P · md~ mnbc:-r 5165 1 



Page 97 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 

SIGNATURE 

ilk Fibrom 

I. d1c ut1tlcn,1gncd, docla.n: Lh 1.h.: in.:ahtxl . n:sul and d. Ia con1.::tu11:d in 1.lus n:port f:nahfu ll ) ron · t th 
pr un: u · illld row da1. c II L dw mg d11: Iud) . 

('J I O 'lv ____ __, ----~------
le 

Pa, -' r l fl 
Anal) lie I Rc:-port 

P · md) mnbc:-r 5165 1 



Page 98 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 

TABLE OF CONTENTS 

GOOD LABORATORY PRACTICE COMPLIANCE STATE NT ............................... """....................... 2 

QUALITY ASSURANCE STAT~ENT ................................................................................ ............................ ......... 3 

SIGNA RE .............................. ............................................................................................ ... .................................... -4 

TABLE Of CONTENTS .. . ....... ~.-- ....... _._ ............. _........... . ....................................................... """··.. ..... .5 

STUDY 11-FORf,VfflON ................................................................................................................................................ 6 

1. SUMMARY .. . ................................................................................................................... 7 

2 PROCEDURE.... . ........... - ........ - ..................................................................... , ...... - ............... " ... 7 

3. RESULTS ......... ..... .......... ................ ................. ..... ........................................................ ......................... 9 

TABLE 1A: C EMICALANALYSIS RESULTS .................................................... ·-···· ........... - ......... _ ............ 10 

TABLE 16; C MICAL ANALYSIS RESULTS . ··--.... ·~· N-• .... , ........ , • ........ • ....... , _ .......... 11 

TABLE :Z- INSTRUMENT PARAMETERS ... . ....... - ........................................... """ ....... - ........... --.......... 12 

TABLE 3 LINEARITY ...................................... ........................ , ......................................... _ .. ... ...... - .............. 13 

TABLE 4 RESULTS OF HOMOGENEITY SAMPLES .. ................................ ....................................................... 16 

TABLE 5. RESULTS OFCONCENTRA ON VERIFICATION SAMPLES ......................................................... 16 

Pa , r l fl 
Anal~ lie I Rc:-port 

P · md~ mnbc:-r 5165 1 



Page 99 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 

Protocol o 

T ubstancc · 

Dato.: Tc!J ub.stanc 

r ID 

P rud) 1 umber: 

.. ponsor. 

STUDY INFORMATION 

P71 .0 1 ·wR 

• hghtlv ~ II " l iquid 

Lober J_:_ 2 

l'HO l5- D 

51 ,5 1 

Date f nal~ 1 • F cb a~ 1 l< • 

nalyn ;a.I Pnnc1pal lnvc. 1 tor 

Pnm .. 'U)' mist· 

Pa, G r l fl 
Anal~lic I Rc:-port 

P · md~ mnbc:-r 5165 1 



Page 100 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 
1. SUMMARY 

J USl pnor to arul ~ 1s 

mpl · 

:1mplc: or Hom.<J n 1tv (H , = t p, 'I = m1ddl , B = b ttom: Dm 1 

H I B 1 
HO~ BT 
t-103 B 1 
HO BB 
t-10 - BT 
t-106B 1 
HO 7 BB 
H X tr 
HOIJB 1 
110 JOBB 

ompks onc<!nlr.U1on n fic.auon , Days I and 30): 

CV I 

2. PROCEDURE 

A. Reference Standard(s) 

.unc ilk 
P. LID 1'->101 -20 
B::itch II L 

J) II th.'11\IDAl, pk. • U 'ID 00C Ill tllb 

h) . Th • nt' cc ubst:i.nce w, us.ld the n:fcren e s1andan:1. o puri1~ correction 11as 
npplJ 111 ord rro report suits per tlllc ·ubst;u1 • 1 crsus p.:rccnl :t he 111,g 1.h 111 

Pa• of lll 
Ana l~ lie I Rc:-port 

P · md~ mnbc:-r 5165 1 



Page 101 
Study Number 51651 

DocuSign Envelope ID: 08102655-6D6A-4B51-AF2F-A7160609C8AD

Safet Labs 
B. Chemical Analysis 
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11,e ,olumc f B Rcag nt A was :idded to a :i:ntnfug,e tube of i.!pprupnat Stru. 

Th ~-olumi: ofB Rcaf,-ent B "as added to the same c.::nLnfugll tube llac WR \\:lS 

gc111l~ Ill\ n xi IO om" or urml well nu ·o.;d. 

y 

2 13 4 1ethoo Jl rform:mc 

- .B 

I inc;in~ In mpll car·. rcf1 rcncc ,:md.lrd J-{) ,, ~ as \''d u in · th H 
as y ::ind the wan:k,ngth ,, ·re recorded 111 · corrdatloo coefficJent,. r, was 
~ 0. 9 for all tJrn:c lia ·anty cui. 

II c:iJculation \\ere perfonncd nsang xccl \\1 th full JJfCCt 10n ·1mor 
di£Tcronccs. ma~ be found bct\\c.:n the valu · rcpon d nad those obtai ned if 

al ufa.1 d 111. mall~ . 

c. one. lm..! mL) = ( alm! • l.nl ·r \!"pt) I lop;: 

Ol.:: Im rcqx and lop,;: ing spcc1ticto th t:indatd cul'\e orca.ch pl:ue 

OIi (lllg/mL a.I . 0 11 -• (fltul Vol Fi WOilulloa F1rst)•(Fu1:il ol. 
· cond/01lutio11 econd) 

% Targ 'L = \ c (mg/ml) / Do I \o.; I (m~ m ) • 11n 

3. RESULlS 

·wnmari 
Lrnca () 
I '~b I.JI\ 

of result are pre cntcd ut Tal>le I •I B. In rument ooodiuon al\.'. prcs..."!ltcd IP Tab! 
uJ , rcpoacd IP Table~ Result of b mogcn.:H~ :uld coo 11trno n ,cnJicau n f 1h.:: 

in the d()'lm sol 1011. nrc pre med 111 ahl 4 and , rc:;,pccuv I, 

Pa• •Jof lll 
Ana l~ lie I Rc:-port 

P · md~ mnbc:-r 5165 1 
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TABLE 1A: CHEMICAL ANALYSIS RESUL TS1 

roup 

2 

'A = t APfllicabl · 

'D m: D.:t.! led 

1 cc Amcndmc:rw • . 

. amplin 
l .o ation 

fop 

fiddle 

Bott m 

1-i ,6 

22 I 

41.3 

4 .4 

I j 

2 .X 

-U.7 

% RSO 

I() 4 10 4 

f<ll 2 

IJ ~ YIU ,7 

9 6 

R fl 

Rl .7 8-.5 J . 

8 .7 

1•rnlt011 imglmLll ,; IUU 

l'n • IO f lfl 
Ana l~ lie I Report 

P · md~ mnbcr 5165 1 
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Safet Labs 

TABLE 1B: CHEMICAL ANALYSIS RESUL TS1 

R ults for un e11tra1ion erifi ation 

tad • Do I v i A rag II<'. •y,. uf Ta l"):t't 
Da:, 

roup 
(mg/ml) (mg/ml) 

I l) () NA 
1 12.5 13 I HJ� .� 

I 
3 _5 -2 .S 91.0 

<l 50 42.7 8: .5 
I II 0 NA 
2 IL L .O 96 2 

I ' 3 25 24 .9 99 8 

4 50 45.1 90.2 

I 0 () NA 
2 12 .S 16 I 1211 (J 

w 
3 s 22 .7 90 7 

4 50 +u 896 

I • C Amcndnxlll . 

l'n • 11 f If! 
Ana l~ lie I Report 

P · md~ mnbcr 5165 1 
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TABLE 2: IINISiRIJMENil' PARAMETERS 

Tu1s,trurn~ it 

UV Wavdt'l1gtJ1 ( run) 

Molecular De.~•ic s Speccram s;: M3 

562 

Page 1.2 of l.S 
Amly1i I Rcpori 

PSL lady Nmriber 5 IG5 l 
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TABU: 3: UNEARf'IY 

Plate Bl 

f 
u 

oa 
:, 

~ 0.£ 
:; 
~ 04 

O.l 

0 

0 06 (l.8 

p 

l2 

P'@"lloflH 
llual R.:pon 

· umber 16!1 
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TABLE 3 (cont.): LINEARITY 

Plat B2 

r 11 

Cl& 

i 
~ O.& 

i M 
Ol 

0 
0 l>.2 

09714• 
R'•0.995" 

0.6 

OJnc:entmlon 

CLB 

p 

l .Z 

P'@" U o! IH 
llual R.:pon 

· umber 16!1 
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Plate 83 

Co, · 1ara 11011 

IH-.HHI I 

TABLE 3 (cont): LINEARITY 

11 

• oa 
3 

~ 0~ 

04 

Q.2 

0 

0 OA 

y•0.9114, 
R' M%2 

O B l7 

p 

P'@"J o! IH 
llual R.:pon 

· umber 16!1 
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TABLE,: RESULTS OF HOMOGENEITY SAMPLES 

O...,· 

'" "--,,i.10 l',Ju 
I c-. 

t111u ... 1r.11 111 
A,, 

Sl0£\' "-IISD 
raw ml • .. ..,.. 

l"l I J 

IIOI IU.1-1 .I": {IJ~ .(.lfU: ~~ 

Jll11r:I I IIO I ll).l~ ... f , ~ -0 I~ •1 ~t'l:l ": -
IR> I BJ.1.J nu~: ~,,"C ~2<1 

11uim.1 11 llS " IH I' .::I 

l'b~l31 I !Ur..=! II 11 $ Q IU 11'1 11 ~ , I~ IJj'\1 

llllllJl-1 ~ 11• (j 11: 11;1 
IKtllll-1 1, 1;1 1111 1 11 1n 

l'L1ttr: lllHUI~ I) I.!~ (I JJII ll JH Olll (>..l.1 

ltUl lJl -..1 llh O 1-1-1 IH 

ltolm'-1 I . IOI l.ttJ9 ,.~u 
ftah: UI IIOJB>W .. .. 11)6 '·"' ~-' .. ~ 

IIOlUM-3 t .!f..li t.tl)f ... 
IIOJ u,J. 1 t.Ul t. W , IU,l 

ft.trB! IIOJB~W t , IJI t. lJ~ IJ.~ JJ.t t.t..• 4.11 

IIOJU•tJ t . lJl I. IJ5 u ... 
IWJ ~ .. , U ll~ I.II~ II. 

flt •W IIOJ \ 1 •.m, I. IJJ 1 .11 ll.l t.•J 
IIUJ JJ\W ff Ill I. It~ 11,!v 

110 I lltl•I 111?8 I.I?~ ,~.:'it 

""' I to• 11,iJt I. J.}T I ., 1•~ I n, 11 
IIOl lllh.1 ·' - . 
IIOl l)fl-J 11-1-U .. .. , I l.'rl 

I •IU IOI 2 N IO .. ,. II u• .} 211 
11011111,l 11. 138 .. .. , II U 

11 ,-.zs un outhcr 

r • .,_.., 

. 

9H 

IU7J, 

.. 
11 .. , 

Vl 

lll.T 

I I ' 

p 

---·-~~ %T~ 
T t ir "" \••ttk ... 
"'".ma ~,,.... 

. 

··~ 
Ill , 11,u 

%llSI) 

IJ '} 

9!\3 

IIU 

Pa@" l<,o( IH 
llual R.:pon 

· umber 16!1 
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0.o.• 
I s-11lclD \'ahu <,I -· ,m(ml nil• •r, 

(..,/rn L1 tntJto,IJ 

IIIH fflH M.l •U .... 14,Rl 

I ,fll IIOI IU . .,, IV" 
IIO I lllhl ~ ,:~ & IJil 11.111 

lk � 4 1H-1 It 2!4 11~1 !ltll 

l'll"bl 1111•nr..2 1 lll 0:?JJS :,:, .! 

ll(Hlfl-1 1, !.ti u:.n ~J j\) 

lklbUJ.1-1 11:U.l <UI'~ 11 CJJ 

""'"' 1)1 
lkl IJJ,1-l I U\ c,1,_1n :1 r• 
lkt~Ul,l.1 111.•~ I I~ :::1. 
UP=I n.211 02ll .... 4-

.... ..,,1, 00711&.J I :.4•1 t.1:u: ~ , .. 
l\)T111>1 u,;,,:, 11.;J:'41 '"'' IIIUIJII I! l.f'- c,.,,, 41<t, 

J'.I.J lJI ltt� -.111-1 I J.!? UAI~ ,J .!O 

IH>• Ill > ,. Jt.! (1 ., .. (l lS 

lk � lt~I I It llJ ··~-, <ll.~ ,. II lk � 10.t-..! '"'! fl•~'."' ,,1 
IH>• IJ~t 1 II Ct o ell U'l't 

lk � II IIU•I 11.U! 11 tl~ ),If 

I'll II IHI II IIIJ·1 111 II .. '" 11ow11111 11 .. \.c .,~, .i , ... 

.. , ,.. 
STilf;\ Sil 

I q 

IJ.• ,., U 1 

~ ltil 1,.., 

.!.1 I I ll2 J 

lJ 11U t:? I:\ 

-'.!' 1111 ! S-1 

111 I" 1 . 
Ill 1.2, '\1(.t 

~ T:.r,:n 

I IITII 

IIU 

_1 

~:6 

'4,11 

•-1 

• ' 

p 

A•-,._ '11,T"'l!>t 
1"11.!rl j ( ... , ... 

Ulflrlr t ,,.,,rn, ''""" 

AHnJL--

9 1.0 
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¾RSII 
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11,\t~ 

'.'.j 

~1151) 
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Pa@" !To! IH 
llual R.:pon 

· umber 16!1 
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TABLE 5: RESUL lS OF CONCEN'IRATION VERIACATION SAMPLES -""' S..mj4' IU v.,. c:...._ c,.llf. 
t•o 11( ... l Ril$JH 

An.•1•.w, 5Tl)I'.\ ' """' i111~ (nw\ui.. Jlloi,,_l" 

cv.w., lllnl OllUI .,. 
PIW'OI C\'•IIH -!I O(ll --11,ofl) ~"' <> I . 

C\1, 11).! h l)(I! OJ.'11! J}:.'(J 
C:\'~l~ I {jl]lt 11 11(, I I (I) 

1'11.tdll CV-21t.? fl 12(, 0 1?-l 11 )9 CD 1> 111 J., 
C:\ '.ZIH \! I B OU! IUV 
f\',Jfl, I \Uj:) h~1 :.1~ 

l'lit,,111 C\'.Jll-! .,., 0.20 2.1.09 !.I, 0,WJ "" C'\•.t!~l (r~, ",. '"" (V-lfH · •,lj'.I IM O ~:t, 
Hw.dll ..:v..iu,? '"' tl,l{,1$ ~~1(1 O.l 1,1 J.U 
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F11kfll C:\'-71J.! V.2?ll '"' "..t! n.1 l�.li ,,. 
CV-71H lil)l l1ll4 .UVt 
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APPENDIX D: INDIVIDUAL ANIMAL IN-LIFE CLINICAL OBSERVATIONS1 

PRODUCT IDENTIFICATION 

Silk Fibroin 

1 If no observations are listed on the day the animals were necropsied, animals were normal upon observation. 
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Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dale) to 31 (Sll!rt Dlil)' 
V.l"Kle 7001 ri;,;m;;t 11029 

S:na1ii.iM Rem,ro\lil (T«mnal) 30 
7W2 t!immel 1 to29 

Sdmi cd Ram,r~.a (TfflTlra) 30 
7ID3 till'mol 11029 

Sd!ell:ied Rem,r~.a (T«mra) 30 
7004 tlimmel 1to~ 

Sdmll•d Fl•mara (Tmnrvil) JO 
7(0!! tllllmsl 11029 

Sdml.tad Ram,r~.a (TfflTlra) 30 
7~ ti~m~I 1 !o'l9 

Solleil,ld Fll!iiia•ill (T«mni!II) JO 
1001 tbmsl 11029 

SdmlJl:d Rem1JV.a (TfflT1M) 30 
70:EI tl..-mal 11023 

-~ eO!le~ Remo•lll (T«mnfll) 3D 
7(m ti111m~I 11029 

Sol1eii!IJ!d Fli!mar,ill (T«mni!II) JO 

1010 tl11111al 1 ID.2:9 
Sdlall!ld Remir • .sl (T«mnfli) 30 

V~=C n0bsR'1flOJ6 
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Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dale) to 31 (Sll!rt Dlil)' 
U.,,D:.io ro:21 ri;,;m;;t 11029 
rffll Dl!Y 1 (Sl.r1 Di!i~)1~ 31 [ ill D.tc) S:na1ii.iM Rem,ro\lil (T«mnal) 30 

7flll. t!immel 1 to29 
Sdmi cd Ram,r~.a (TfflTlra) 30 

1(123 till'mol 11029 
Sd!ell:ied Rem,r~.a (T«mra) 30 

7(124 tlimmel 1to~ 
Sdm ll• d Fl•mara (Tmnrvil) JO 

m2'! t llllmsl 11029 
Sdml.tad Ram,r~.a (TfflTlra) 30 

7(1;;:6 ti~m~I 1 !o'l9 
Sol11lil1ld Fll!iiia•ill (T«mni!II) JO 

Tffl tbmsl 11029 
SdmlJl:d RemlJVa (TC'111M) 30 

Jill'S tl..-mal 11023 
-~ eO!le~ Remo•lll (T«mnfll) 3D 

7(Jl-3 ti111m~I 11029 
s,t,eii!IJ!d Fli!mar,ill (T«mni!II) JO 

T<OO tl11111al 1 ID.2:9 
Sdlall!ld Remir • .sl (T«mnfli) 30 

V~=C n0bsR'1flOJ6 
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Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dale) to 31 (Sll!rt Dlil)' 
Mdl�ose rot, ri;,;m;;t 11029 

S:na1ii.iM Rema-o\lil (T«mnal) 30 
7~ t!immel 1 to29 

Sdmi cd Rama-~.a (TfflTlra) 30 
100 till'mol 11029 

Sd!ell:ied Rema-~.a (T«mnal) 30 
704'4 tlimmel 1to~ 

Sdm ll• d Fl•mara (Tmnrvil) JO 
™6 tllllmsl 11029 

Sdml.tad Rama-~.a (TfflTlra) 30 
1o.re ti~m~I 1 !o'l9 

Sol11lil1ld Fll!iiia•ill (T«mni!II) JO 
1047 tbmsl 11029 

SdmlJl:d Rem1JV.a (TfflT1M) 30 
;roo tl..-mal 11a~ 

-~ eO!le~ Remo•lll (T«mnfll) 3D 
Ewi;..~">ll.S~p~r\i~ijl , , k>)) 

'1(14.9 tltrmal 11029 

S:nalltte~ Rema-~a (T«mnal) 30 
7<eo tllllmsl 11029 

Sdml.tad Roma-~.a (Tffl11ra) 30 

V~=C n0bsR'1flOJ6 
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Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dale) to 31 (Sll!rt Dlil)' 
Hgh 00!!.e 7051 ri;,;m;;t 11029 

S:na1ii.iM Rem,ro\lil (T«mnal) 30 
7 t!immel 1 to29 

Sdmi cd Ram,r~.a (TfflTlra) 30 
1053 till'mol 11029 

Sd!ell:ied Rem,r~.a (T«mra) 30 
7 tlimmel 1to~ 

Sdmll• d Fl•mara (Tmnrvil) JO 
7®'! tllllmsl 11029 

Sdml.tad Ram,r~.a (TfflTlra) 30 
7(UJ ti~m~I 1 !o'l9 

Sol11lil1ld Fll!iiiO•ill (T«mni!II) JO 
Torr tbmsl 11029 

SdmlJl:d Rem1JV.a (TfflT1M) 30 
1'-0$ tl..-mal 11023 

-~ eO!le~ Remo•lll (T«mnfll) 3D 
7({,9 ti111m~I 11029 

S:t,eii!IJ!d Fli!fflOr,ill (T«mni!II) JO 

TfrO tl11111al 1 ID.2:9 
Sdlall!ld Remir • .sl (T«mnfli) 30 

V~=C n0bsR'1flOJ6 
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Fomelt Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dalo) to 31 (Sll!rt Dlte)' 
V.l"Kle 7(111 ri;,;m;;t 110 .JO 

S:na1ii.iM Rem,ro\lil (T«mnal) 31 
7l)l2 t!immel 1 to:lli 

Sdmi cd Ram,r~.a (TfflTlra) 31 
7(113 till'mol 11030 

Sd!ell:ied Rem,r~.a (T«mra) 31 
7ijl 4 tlimmel 1to :ll) 

Sdmll• d Fl•mara (Tmnrvil) J1 
TOI~ t l lllmsl 11030 

Sdml.tad Ram,r~.a (TfflTlra) 31 
7ijl6 ti~m~I 1 lo 30 

Solleil,ld Fll!iiia•ill (T«mni!II) J1 
Tci7 tbmsl 110 :00 

SdmlJl:d Rem1JV.a (TfflT1M) 31 
7018 tl..-mal 11aJO 

-~ eO!le~ Remo•lll (T«mnfll) 31 
7ijl9 ti111m~I 11030 

Sol1eii!IJ!d Fli!mar,ill (T«mni!II) J1 
1(0'.i tl11111al 11o:30 

Sdlall!ld Remir • .sl (T«mnfli) 31 

V~=C n0bsR'1flOJ6 
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Fomelt Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dalo) to 31 (Shirt Dlte)' 
U.,,D:.io 7(131 ri;,;m;;t 110 .JO 

S:na1ii.iM Rema-o\lil (T«mnal) 31 
7®. t!immel 1 to:lli 

Sdmi cd Rama-~.a (TfflTlra) 31 
7(133 till'mol 11030 

Sd!ell:ied Rema-~.a (T«mnal) 31 
7034 tlimmel 1to:ll) 

Sdmll• d Fl•mara (Tmnrvil) J 1 
7($1! t llllmsl 11030 

Sdml.tad Rama-~.a (TfflTlra) 31 
7(1S!S ti~m~I 1 !o 30 

Sol11lil1ld Fll!iiia•ill (T«mni!II) J 1 

T~ tbmsl 110~ 
SdmlJl:d Rem1JV.a (TfflT1M) 31 

;a tl..-mal 1 la2,th>W 

-~ eO!le~ Remo•lll (T«mnfll) 31 
S\o,:lfng. Ri!tl; E'l"l. Slitl; J 

W39 tltrmal 1 IDJO 

S:nalltte~ Rema-~a (T«mnal) 31 
7040 t llllmsl 110 30 

Sdml.tad Roma-~.a (Tffl11ra) 31 

V~=C n0bsR'1flOJ6 
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Fomelt Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dalo) to 31 (Sll!rt Dlil)' 
Mdl�ose 7(1;1 ri;,;m;;t 110 .JO 

S:na1ii.iM Rem,ro\lil (T«mnal) 31 
7@ t!immel 1 to:lli 

Sdmi cd Ram,r~.a (TfflTlra) 31 
1® t ill'mol 11030 

Sd!ell:ied Rem,r~.a (T«mra) 31 
7<64 tlimmel 1to:ll) 

Sdm ll• d Fl•mara (Tmnrvil) J1 
7M6 t llllmsl 11030 

Sdml.tad Ram,r~.a (TfflTlra) 31 
7006 t i~m~I 1 lo 30 

Sol11lil1ld Fll!iiia•ill (T«mni!II) J1 
Tt'IS1 tbmsl 110:00 

SdmlJl:d Rem1JV.a (TfflT1M) 31 
7(158 t l..-mal 11aJO 

-~ eO!le~ Remo•lll (T«mnfll) 31 
7(t,9 t i111m~I 11030 

s,t,eii!IJ!d Fli!mar,ill (T«mni!II) J1 
1(1'.IJ tl11111al 11o:30 

Sdlall!ld Remir • .sl (T«mnfli) 31 

V~=C n0bsR'1flOJ6 
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Soi,:: Fomelt Prime! OilMirrainnTy,1m PJIT~ Fr«n D<lf 'I lS1a!l Dalo) to 31 (Sll!rt Dlil)' 
Hgh O0!!.e 7(171 ri;,;m;;t 110 .JO 

S:na1ii.iM Rem,ro\lil (T«mnal) 31 
7W2 t!immel 1 to:lli 

Sdmi cd Ram,r~.a (TfflTlra) 31 
1613 till'mol 11030 

Sd!ell:ied Rem,r~.a (T«mra) 31 
7frr4 tlimmel 1to:ll) 

Sdm ll• d Fl•mara (Tmnrvil) J1 
WI! t llllmsl 11030 

Sdml.tad Ram,r~.a (TfflTlra) 31 
7frr6 ti~m~I 1 lo 30 
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