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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT 

Silk Fibroin 

This study meets the requirements of U.S. FDA GLP: 21 CFR Part 58, 1987, with the foUowing 
exception: 

Characterization of the positive control substance and verification of concentration of the positive control 
substance in their carriers during this study were not detennined analytically; however, the purity of the 
material used was certified by the supplier and all preparations were thoroughly documented. 

Spe.!illc information related to the characterization of the test substance as Teceived i'Ptd tested is the 
responsibility of the Study Sponsor (see Test Substance section). 

Sponsor: ____ ___________ _ Date: _ _______ _ 

Name of Signer: _________ ____ _ 

Name of Company:__,T,,_,ufts='--'U=n=i,_,_v=ers=iC\ ..... • ______ _ 

Submitter:. _______________ _ Date: _______ _ 

Name of Signer; _____________ _ 

000301 



Pagel of43 
Stud Number 45997 Product Safe Labs 

QUALITY ASSURANCE STATEMENT 

The Product Safety Labs' Quality Assurance Unit has reviewed this final study report to assure the report 
accurately describes the methods and standard operatiTig procedures, and that the reported results 
accurately reflect the raw data of the study. QA activities for this study: 

QA Activity Performed By Date Conducted 

Date Findings 
Reported To Study 

Director And 
Maoa2eme.nt 

Protocol review 
B. Simms; 

M. Zakrzewski 
Aug 3, 20171; 

Sep 21, 2017 
Aug 3, 2017; 
Sep 22,2017 

fn-process inspection: 
.Day 2-lnitiation of dosing 

B. Simms Aug 16, 2017 Aug 16, 2017 
I 

Raw data audit M . Zakrzewski Sep 2 I and 22, 2017 Sep 22, 2017 

Draft report review M. Zakrzewski Sep 21 and 22, 2017 
l 

Sep 22, 2017 

! 

The QA Statemen1 for the micronucleus analysis phase of the study is in Appendix A. 

Final report reviewed by: 

1 PSL's "generic" protocol used for this study was reviewed by the Quality Assurance group on this date. 
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SILK FIBROIN: MAMMALIAN ERYTHROCYTE MICRONUCLEUS TEST 

(PERIPHERAL BLOOD, FLOW CYTOMETRY - MOUSE) 

PROTOCOL NO.: ?6O3.PBF-M 

PSL STUDY NUMBER: 45997 

SPONSOR: Tufts University 
169 Holland St 
Somerville, MA 02144 

TEST SUBSTANCE IDENTIFICATION: Silk Fihroin 
Batch#: 2017_27_07 

DATE RECEIVED: August 2, 2017 

PSL REFERENCE NO.: 170802-ID 

STUDY INITIATION DATE: August 4, 2017 

IN-LIFE DATES OF TEST: August 1S -August 18, 2017 

NOTEBOOK NO.: 45997: pages 1- 157 

1. PURPOSE 

The objective of this study was to evaluate the potential of Silk Fibroin to cause damage to the 
chromosomes or mitotic spindle apparatus of erythroblasts, observed as an increase in 
micronucleated immature erythrocytes (MIE) in mouse peripheral blood. 

2. SUMMARY 

The in vivo mouse erythrocyte micronucleus test was performed to investigate the potential of 
Silk Fibroin to induce a statistically significant increase in MIE in mouse peripheral blood, which 
is the genotoxicity endpoint for this study type. 

Silk Fibroin was dosed by oral gavage to mice (5 per sex) at 1000 mg/kg/day. Distilled water 
was used as tile negative (vehicle) control and cyclophosphamide monohydrate was used as the 
positive control. The volume administered was IO mIJkg bis in die (20 mL/kg total) for test 
substance/ negative control and 5 mL/kg for positive control. Animals were weighed prior to test 
initiation on Day I. Animals were dosed with test substance or negative control on Days 1 and 2. 
The positive control was administered on Day 2 only. Blood samples were collected from all 
groups for analysis 44-48 hours after treatment For all groups, a minimum target of 4000 
polychromatic erythrocytes per animal was scored for incidence of micronucleated immature 
erythrocytes. 

There were no mortalities in the- study. There were no clinical observations noted in any animal 
during the study. 
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Silk Fibroin did not induce a statistically significant increase in frequency of micronu.cleated. 
reticulocytes (%MN-RET or MIE) in male or female mice. 

Frequency of reticulocyte (%RET) and micronucleated normochromatic erythrocytes (%MN­
NCE) did not differ significantly after treatment with the test substance. 

The negative control group animaJs show M1E values consistent with existing data. The positive 
control caused a clear, statistically significant increase in MIE with individual and mean values 
~oQSistent with existing data and outside the historical control range for negative control animals. 

Under the conditions of this study, Silk Fibroin at 1000 mg/kg/day did not induce micronucleus 
fonnation in the immature erythrocytes of the mouse. In conclusion. Silk Fibroin is not 
considered to be genotoxic with resp~t to micronucleus induction in the Iri Yivo Mouse 
Erythrocyte Micronucleus Test(Flow Cytometry). 

3. MATERIALS 

A. Test Substance 

The test substance, identified as Silk Fibroin, Batch#: 2017_27_07, was received on August 2, 
2017 and was further identified with PSL Reference Number 170802-10. The test substance was 
stored refrigerated. Documentation of the methods of synthesis, fabricatio~ or derivation of the 
test substance is retained by Tufts University Science & Tech Ctr, 4 Colby St, Medford, MA. 

The following infonnation related to the characterization of the test substance was provided by 
the Sponsor: 

Composition: Silk fibroio, 5% 
Water, 95% 

Physical Description: Clear Liquid 

Stability: Test substance was expected to be stable for the duration of testing, 

Expiration Date: September 7.7, 2017 

8. Positive Control 

The positive control substance, identified as cyclophospbamide monohydrate (Batch #: 
MKBX1822V), WWI received on August 16, 2016, and was further identified with PSL Reference 
Number 160816.1 lH. The positive control substance was stored refrigerated. Documentation of 
the methods of synthesis, fabrication. or derivation of the test substance is retained by Sigma­
Aldrich, 3050 Spruce Street, St. Louis, MO 63103 . 

Composition: Cyclophospbamide monohydrate - 100.0%, CAS #6055-19-2 

Physical Description: White powder 

Stability: Test substance was expected to be stable for the duration of testing. 

Expiration Date: December 2018 

4. GENERAL TEST SYSTEM PARAMETERS 

A. Animal Requirements 

4.A. l Number of Animals; 30 

4.A2 Number of Groups and Animals per Group: 
Test! (1 group): 5 animals per sex per group 
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Negative (Vehicle) Control (1 group): 5 animals per sex. per group 
Positive Control (1 group): S animals ~r sex per group 

4.A.3 Sex: Male -and female; females were nulliparous end non-pregnant. 

4.A.4 Species/Strain: Mouse/Swiss albino (ICR) 

4.A.S Age/Body weight Young adult (approximately 8 weeks old)/males were 35-38 
grams and females were 24-28 grams at experimental start. 

4.A.6 Supplier: Received from Envigo Laboratories, Inc. on August 9, 2017. 

B. Test System Justification 

The rodent erythrocyte micronucleus test js the best-validated and most widely used in vivo 
model for investigating genotoxic potential of test agents. Damage to the chromosomes or the 
spindle apparatus in dividing erythrob1asts in the bone marrow results in acentric fragments or 
lagging chromosomes which condense in the cytoplasm to fonn micronuclei. As ery1hrocytes 
mature, the main nucleus is cx.pelJed but micronuclei tend to remain behind. The newly formed 
(immature) micronucleated erythrocytes migrate to peripheral blood where they are easy to 
identify and readily quantifiable. Unlike many other species, micronucleated erythrocytes are not 
efficiently removed from the circulating blood in mice. making mouse peripheral blood suitable 
for analysis. 

C. Husbandry 

4 .C. l Housing: The animals were group-housed in solid botwm cages, which conforms to 
the si7.e recommendations in 1he latest Guide for the Care and Use of Laboratory 
Animals (Natl. Res. Council, 2011 ). Bedding (bed-o' -cobs~ was used and changed 
at least once per week. 

4.C.2 Animal Room Temperature and Relative Humidity Ranges: 19-22°C and 50-58%, 
respectively. 

4.C.3 Animal Room Air Changes/Hour: 13. Airflow measurements are evaluated regularly 
and the records arc kept on file at Product Safety Labs. 

4.C.4 Photoperiod: 12-hour light/dark cycle 

4.C.5 Acclimation Period: The animals were conditioned to the housing facilities for 6 days 
prior to testing. 

4.C.6 Food: Envigo Teklad Global 16% Protein Rodent Diet«' #2016. The diet was 
available ad libitum. 

4.C. 7 Water: Filtered 1ap water was supplied ad libitum. 

4.C.8 Contaminants: There were no known con1tuninants reasonably expected to be found 
in the food or water at levels which would have interfered with the results of this 
study. Analyses of the food and water are conducted regularly and the records are 
kept on file at Product Safety Labs. 

p. ldentificatJon 

4.D.1 Cage: Each cage was identified by a cage card indicating the study number, dose 
level, group assignment, individual animal identifications, and sex of the animals. 
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4D.2 Animal: Each animal was given a sequential animal number in addition to being 
uniquely identified (e.g., ear tag or color marking). This number, together with a 
sequential animal number assigned to study 45997, constituted unique identification, 
Only the sequential animal number is presented in this report. 

5, EXPERIMENTAL DESIGN 

A. Route of Administration 

The te~ .negative (vehicle) control, and positive control substances were administered by oraJ 
gavage (PO). 

B. Justification of Route of Administration 

The oral route of administration was used because it is a common route of human exposure and is 
widely used in the micronucleus and other safety assessment tests, as noted in the referenced 
guidelines (Section l O.C). 

C. Control of Bias 

General procedures associated with the balanced design and conduct of this study were employed 
to control bias {sec Section 6.A). 

D. Oose Levels (Main Test) 

Five male and five female test animals were assigned to each of the following test groups. 

Sampling 
No. Animals/ Dose time 

Dose Level 
Volume (hr) after Group Group I (mg/kg body weight) 

final 
treatment 

M/F (milkgt 

-
Negative (Vehicle) Control 

1 5/5 0 10 
Test substance (high dose) bi.d.11 

2 '1 SIS 44-48 1000 

Positive Control 
3 (Cyclophosphamide monohydrate-) 5/5 5 I I 

40 I 
• An alternative dose volume was selected due to the stability of the test substance. 
b Bis In die. 

E. Justification of Dose Level Selection 

The Sponsor, in consultation with the Study Director, selected a limit dose of I 000 mg/kg/day, 
the m~wn achievable dose level of the test substance formulation in this test system. A dose 
volume of 10 mlJkg bis in die (b.i.d.) was selected to reach 20 mL/kg, the maximum dose 
volume recommended in the referenced guidelines (Section 1 O.C), without causing potential 
negative health effects to the study animals. The positive control dose is based on existing data. 

6. PROCEDURES 

A. Selection of Animals 

For all testing, mice were indiscriminately allocated to cages/groups so that there was no 
statistically significant difference among group body weight means within a sex. Animals were 
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selected for study on the basis of freedom from clinical signs of disease or injury and a body 
weight within 20% of the mean within a sex. 

B. Dosing and Preparation Procedures 

6.B.l Preparation: The vehicle was distilled water, The test substance was a liquid and 
was administrated as received (undiluted) at 50 mglmL. The positive control 
substance was prepared in distilled water at 8 mg/mL. 

6.B.2 Dose Calculation: Individual animal doses were calculated based on the initial body 
weight to achieve the targeted dose for all aniroals (i.e., mg/kg/day). All doses for 
the test substance and negative control groups on the main test were administered at a 
constant volume of 10 mIJkg b.i.d (20 mLJkg total). The negative control group 
received distilled water only. The positive control group was treated at 5 mLJkg. 

6.B.3 Dosing: The positive control substance was administered via oral gavage on Day 2 
only. The negative control and test substance were administered by oral gavage on 
Days l and 2 in divided doses. Oral gavage was conducted using a stainless steel 
baU~tipped gavage needle attached to an appropriate syringe. The dosing 
formulations were maintained at room temperature. The first day of administration 
was considered Day 1 of the study. Dosing was at approximately the same time each 
day ± 2 hours. 

C. Clinical Observations 

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

Observations of the test system were conducted at intervals appropriate to assess the onset and 
termination of adverse effects (if any were observed). The first observation was made 
approximately 30 minutes following administration. Animals were also observed during the first 
several hours post-dosing on Day 1 for the negative control and test substance-treated groups. 

D. Tenninal Sacrifice and Blood Collection 

At terminal sacrifice, all animals were anesthetized with carbon dioxide. Timing followed the 
table in Section 5.D. Whole blood was collected by cardiac puncture while the animals were 
anesthetized. Mice were then eutbanized by exsanguination and discarded without further 
examination. 

E. Sample Processing and Analysis 

6.E. l Blood Fixation and Shipment Blood was processed according to the instructions in 
the Litroo In Vivo Micronucleus Kit (MicroFlowBASIC (Rodent Fixed Blood), 
Rochester, NY). The sampling target was 100 µL per sample. Duplicate samples 
were prepared from each mouse. 

An additional sample of blood (200-500 µL) was collected for potential toxicokinetic 
analysis. The additional samples were placed in a tube containing Ki.EDTA and 
mixed by inversion. Plasma was separated by centrifugation, transferred to a 
separate, labeled tube, and stored ftoi.eo (approximately -70"C) until the completion 
of the study. 

Blood for micronucleus analysis was fixed and permeabili.zed by rapid pipetting in 
chilled methanol (e.g., using a dry ice box); samples were stored for at least three 
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days in methanol (stornge followed kit instn,1ctions). Samples were then centrifuged; 
the methanol was removed, and the cells were resuspended in shipping buffer 
provided with the kit. One set of samples was shipped to Litron Laboratories (Section 
10.A); shipping conditions followed kit instructions. The other set was held in 
reserve by PSL, stored in accordance with kit instructions. Retained fixed blood 
samples were perishable and discarded afte:r study completion. 

6.E.2 Staining and Analysis: Cells were stained with dyes to identify immature vs. mature 
erythrocytes (fluorescent labeled anti-CD71 antibody), platelets (fluorescent labeled 
anti-CD61 antibody) and DNA (propidium iodide, following .RNAse treatment). 
Stained cells were analyzed by flow cytometry (cf Section lOA). The analysis target 
was a minimum of 4000 immature erythrocytes per animal. Analyses measured 
DNA content (i.e., propidiwn iodide staining) in both immatw-e erythrocytes (i.e., 
CD71+/CD61- cells) and mature erythrocytes (i.e., CD7l-/CD6J- cells). 

7. STATISTICAL ANALYSIS 

The data generated (the proportions of immature among total erythrocytes and micronucleated 
erythrocytes) were analyzed by analysis of variance followed by Bonferroni-corrected multiple 
comparison test using OraphPadPrism (version 5.03), GraphPad Software, San Diego, CA. 

8. ASSAY VALIDITY 

The test was considered valid if negative control group animals showed micronucleated immature 
erythrocyte (MlE) Vl\lues close to or within the expected range based on published values for this 
method and laboratory controJ data. Additionally. the positive control should have caused a clear 
increase in MIE with individual and mean values outside the historical control range for negative 
control animals. 

9. POSITIVE RESULT EVALUATION 

A positive result was defined as a statistically significant increase in MIE compared with the 
negative control group in the absence of cytotoxicity (reticulocyte fraction less than 5% of vehicle 
control). 

10. STUDY CONDUCT 

A. Testing Facility 

This ill-life portion of this study was conducted at Product Safety Labs' (PSL) test facility at 2394 
U.S. Highway 130, Dayton, NJ 08810. The Study Director for 1his study was Jayson Chen, PhD. 
The primary scientist was Colleen Wojenski, BS, LATG, with contributions by Aubrey .Blue, 
Lisa Broske-Godin, BS, RLATG, Janet Dell John BA, RLATG, and Katherine Sibly, BS. Flow 
cytometcy procedures were conducted at Litron Laboratories 3500 Winton Pl, Rochester, NY 
14623 (Pl: Dorothea Torous). 
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B. GLP Compliance 

This study was conducted in compliance with the following Good Laboratory Practice (OLP) 
regulations: 

• US FDA GLP: 21 CFR 58, 1987. 

C. Test Procedure Guideline 

The procedures described in this report are based on the following testing guideline: 

• US FDA Toxicologica.J Principles for the Safety Assessment of Food Ingredients, 
Redbook 2000, TV.C.1.d. Mammalian Erythrocyte Micronucleus Test (2000), 

11. QUALITY ASSURANCE 

The fmal report was audited for agreement with the raw data records end for compliance with the 
protocol, Product Safety Labs Standard Operating Procedures and appropriate Good Laboratory 
Practice Standards. 

In addition, PSL QAU functioned as lead QA for this study and monitored QA activities at Litron 
Laboratories. For portions of the study conducted by a subcontractor, the QAU for that facility 
conducted necessary critical phase inspections and audited respective results and reported for the 
study phase according to tlte SOPs of that facility. 

The QA Units from Litron Laboratories sent all OLP audit reports to the Study Director, Study 
Director's management, and PSL QAU as soon as they were issued. 

12. AMENDMENTS TO THE PROTOCOL 

At the request of the Sponsor, Protocol Sections 6,E Dose Levels (Main Test) and 6.F 
Justification of Dose Level Selection were updated to run the main test as a limit test with the 
following changes: 

6.E Dose Levels (Main Test) 

Group 
I No.Animals/ 

Group 
MIF 

Dose Level 
(mg/kg body weight) 

Dose Volwne 
(mUkgbody 

wew t)8 

j 

l 

Sampling time 
(hr) after -final 

treatment 

1 

2 

3 

5/5 

5/5 

5/5 

Negative (Vehicle) Control 
0 

Test substance (high dose) 
1000 

Positive Control 
(Cyclophosphamide monohydrate) 

40 

I 

I 

1 

10 
b.i.d.b 

s 

44-48 

• An alternative dose volume was selected due to the stability of the test substance. 
b Bis in dia 

E.F Justification of Dose Level Selection 
The Sponsor, in consultation with the Study Director, selected a limit dose of 1000 mg/kg/day, 
the ma.-x.imom achievable dose level of the test substance formulation in this test systetn. Dose 
volume of 10 mIJkg bis in die (b.i .d.) was selected to reach 20 mIJkg, the maximum dose 
volume recommended in the referenced guidelines (Section 10.C), without causing potential 
negative health effects to the study animals. The positive control dose is based on existing data. 

000310 



roduct Labs Page 12 of43 
Stud Number 45997 

13. DEVIATIONS FROM THE PROTOCOL 

None. 

14. FINAL REPORT AND RECORDS TO BE MAINTAINED 

Information on care of the test system, equipment maintenance and calibration, storage, usage 
and disposition of the positive control and all other records that would demonstrate adheren~ 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 accordingto PSL SOP. 

The original, final report will be sent to the Sponsor. A copy of the signed report, together with 
the protoco~ associated amendments and/or deviations, if applicable, and all raw data generated 
at PSL and raw data from Litton Laboratories win be maintained in the PSL Archives. PSL will 
maintain these records for a period of at least five years. After thls 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. 

Any electronic raw data generated by the Test Site will be maintained in accordance to the Test 
Site SOPs. 

16. RESULTS 

A summary of average % micronucleated reticu.locytcs, % of reticulo<.-yte:., and % micronucleated 
nonnocbromatic erythrocytes are presented in Table l. Individual animal bodyweigbts and cage­
side observations are presented in Tables 2 and 3, respectively. The Microflow~ Mouse 
Micronucleus Analysis Report from Litron and PSL's historical control data are presented in 
Appendices A and B, respectively. 

:five male and five female mice per group received oral administration of distilled water 
(negative/vehicle control, Group 1) or 1000 mg/kg/day of Silk Fibroin (test substance, Group 2) 
for two days, or 40 mg/kg/day of cyclopbosphamide monobydrate (positive cootrol, Group 3) for 
a. single dose. 

AU animals survived administralion of the negative control, test substance, or positive control. 

A. Body Weight (Tables 2) 

The initial body weights of all animals were within± 20% of the mean within a sex. 

B. Clinfcal Observations (Tables 3) 

There were no clinical observations noted in any animal during the study. 

C. Cytotoxicity and Micronucleus Induction (Tables 1, Appendix A) 

Silk Fibroin did not induce a statistically significant increase in frequency of micronucleated 
reticulocytes (%MN-RBT or MIE) in male or female mice. 

Frequency of reticulocyte (%RET) and micronucleated normochromatic erythrocytes (%MN­
NCE) did not differ significantly after treatment with the test substance. 

The negative control group animals show MIE values consistent with existing data (Appendix B). 
The positive control caused a clear, statistically significant increase in MIE with individual and 
mean values consistent with existing data and outside the historicaJ control range for negative 
control animals. 
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16. CONCLUSION 

Under the conditions of this study, Silk Fibroin at 1000 mg/kg/day did not induce micronucleus 
formation in the immature erythrocytes of the mouse. In conclusion, Silk Fibroin is oot 
considered to be genotoxic with respect to mioronucleus induction in the In Vivo Mouse 
Erythrocyte Micronucleus Test (Flow Cytometry). 
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SIGNATURE 

Silk Fibroin 

I, the undersigned, declare that the methods, results, and data contained in this report faithfully reflect the 
procedures used and raw data coUected during the study. 

- -· _a~(,, 1 11 .2,, 
Jayson Ctii;n, PhD Date 
Study Director 
Product Safety Labs 
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TABLE 1: FLOWCYfOMETRYRESULTSUMMARY 

¾MN-RET 

G1•oup Dose 
(mg/kg/day) 

Meao±SEM p-value1 

Male Female Male Female 
Nep;ative (Vehicle) Control 0 0.12±0.01 0.11 ±0.01 - -
Test Substance 1000 0.12 ±0.02 0.14 ± 0.01 ns ns 
Positive Control 40 2.06 ± 0.35 1.41 ± 0.15 D < 0.001 P < 0.001 

%RET 

Group 
Dose Mean±SEM p-value1 

(mg/kg/day) 
Male Female Male Female 

Negative (Vehicle) Control 0 1.88 ±0.12 1.52± 0.10 - -
Test Substance 1000 1.55 ± 0.14 1.42± 0.21 ns DS 

Positive Control 40 0.62 ± 0.08 0.42±0.08 D < 0.001 p < 0.001 

Group 
Dose 

(mg/kefday) 
Mean±SEM 

Male Female 

p-value1 

Male Female 
Negative (Vehicle) Control 0 0.11 ± 0.01 0.09±0.01 - -
Test Substance 1000 0.11 ± 0.01 0.13 ±0.01 ns ns 
Positive Control 40 0.14± 0.02 0.13 :I: 0.01 OS ns 

ns = not significant (p > 0.05) 
¾ MN-RET =frequency(%) of positive CD71 micronucleated reticulocytes (i.e., micronucleated 

immature erythrocytes [MIEs ]) 
% RET =frequency(%) of CD71 positive reticulocytes 
% MN-NCE = frequency (%) of micronucleated normochromatic ezythrocytes 

' Bonferroni-corrected multiple comparison test. 

000314 



Page 16 of43 
Stud Number 45997 Product Safet Labs 

TABLE 2: JNDIVIDUAL ANIMAL BODYWEIGIITS 
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---------------- ~ Number 45997 

lrdvidl.ril Mmlll Bodr Wfl[#, 
PSL S!IW lmbcr 45997 

Manmlllm Er,tm,c)le Mcninuc:1Cll8 Teot (11~ Blood. AowCylom<ty-M1use) 

0 08/(1) 
~di¥ R~• 
~ l e---r 

ID Sbrt 

5201 '11 
m2 38 
5203 38 
5204 36 
5~ 36 

u,,.,, J7,D 

so 1.0 
N 5 

0 
0 
0 
w 
I-' 
(71 
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---Number 45997 

Ind: "dlial Ari!UI Belly Waglt• 
PSL!lllfyN~45gg7 

Mlrruna!i11n ~e Moro,uj..., Test (l'q,/,e1u1Blood, Row~.....,._} 

s.., ....... ~ (g) 

"''~ 
10DD Det'(•) 

Relawa 
Gtnup 2 

b:, -, 
m t ',ff 

~212 38 
,213 36 
5214 J7 
:121~ aJ 

-

Uea, 37.0 
so 0.7 
N ~ 

0 
0 
0 
l,J 
~ 
'-I 
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l~Anlmal81111f \Veli,ta 
PSI. Sbn, itJmbef ~7 

Men,n..., Eiyt!mcyt• Ml:ronuilM Test (P"'l'honll Blaocl. Flawcyti,md)'~-) 

40 D"f(•l 
mi,l(gdly 
ci .. ...,3 Rel!M 

.-, IQS!at 

5221 ~ 

52Z! 38 

~m 11 
-!iZ24 11 
5'22S 3:i 

Mmn 36.0 
SD 1.0 

N 5 

0 
0 
0 
w ..... 
0) 
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lndiillduolAIW!Ui Bo<+, Wt.igtu 
PSI. 9ilfy Nwnllcr 45997 

Mlrtvnalian E~ MC11lllJd ... Tod (P'"1)1,en1 Siood, -Cyt,xnelry-Miu10) 

0 DaJ(•l 
lm9'• !Wmive 
tii.,,p 1 lllstal -,-

52Cl! ~ 
SM' 26 
5208 25 
~ '11 
5210 25 

""- 26.0 
so 0.7 
N s 

0 
0 
0 
l.,J .... 
\Cl 
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llldliWIJlk1111!il llO<t; Wdi;it 
PSL SllJlij l-llmber4ll991 

Mam!a,an Eryl,n,C)te ~-Test (~hon,IBIODd, FlowCylamdry-MluEe) 

1000 _""'1,1) 
~ R,a&ye 

Gnlt,'P2 ~ -
I 

5216 11 

~w 211 
6218 28 
::.219 2G 
S22D 23 

Mean 11,0 
SD 1.0 

N 5 

0 
0 
0 
w 
N 
0 
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lrdirid.lalAl1inol Boctt'Weigt"I• 
PS\~ Nunber 45997 

Mn,u{mn Eryt,n,cylc~Tesl(PrrlphcnilBIDOd, flowCymmdry-MoU8e) ·-------------
40 Oay(1) 
~dirt' RelaCrls 
Gioop3 ~ hlSilll 

1 

5226 211 
52'27 'll 
5228 26 
~.29 26 
6230 24 

Moan "26.2 
so t.5 

N 5 

0 
0 
0 
w 
)',J 
I-' 
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TABLE 3: INDIVIDUAL Al"UMAL CAGE-SIDE OBSERVATIONS 
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ln;Gvilkm! ,.,.,,_, Cliica/ Ob&eNai<>nl 
PSL S\llt)' Name, 450W 

Mlrnmai!Jn ~ IAG<unuoloJB Tl!II (i'qlhOIIII Blood, F'qw o,t,muy-M:1119e) 

Sele M,11! Animal Ol>oervrion Typo- All Tv;,ea Fran 0.., -9999 (Start Dlia) to 9999 (Sti,t Oita) 

Corlml 5201 
:)202 

5203 
~204 
5205 

N«rri:4 
Ncrmll 
Ncl1Tial 
~al 
IJ<m .. 

1 lo3 
110a 
1 ta3 

Hoa 
1!aa 

0 
0 
0 
w 
N w 
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lrldivldllll rit,,nrl Cinioal Ob<on,llllons 
I'll. Sl.dy N~ "5!l97 

l.'amlman ~- T eo1 (~1)1! .. I Blood, F\Cr6' ~~-lblm) ""mnud-
Su:tillle An!mlll Oboem6ci1Typa: 14Type• Fmn ~ -!1!!19 (Sllri DIiie) ID99f& (Siu~ Dute) 
~8" dooo-1000 5211 

~212 
5Z13 
5214 
~215 

N<rnu,I 

Normd 
Nom\81 
~ 
~ 

tto3 
1 lo3 
1 h,3 

l to3 
ltol 

0 
0 
0 
l,J 
N 
A 
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1-... Pri!u Cliru;,ol OboONSlont 
PSI. 9lldy Nlnm 451197 

.,,_,,,..., ~ '11ton,r.,c1'""'Tost(Ponphaal Blood, Aow~.f/lJUSG) 

Se-1:'-"l& ArimBl ObletYalion lfP"'. /II Types l'mn Dar ..9999 (9.-tll.u) Ill 9999 {Sbvl 0.) 
C)-d~aqiti1111il!1 527.1 

5222 
sm 
5224 
5225 

Nttma 
Normal 
.....,,al 

l\bma1 
tm1W1 

11o3 
llo3 
fto3 
11o3 
1 ID3 

0 
0 
0 
w 
N 
lll 
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lllliviWAm181 C!h1ico10b!orr.a01K 
P5LShdf~~997 

Mam,,li;n ~ MCIOIII.Jdu Teo! (P~ Blood, Aow~,M,uie) 

S.XFomalo hiTIIII ~ Typ,r All Tyµee Fnin Dor -S999 (Sbrl Dali,) m 99!& (Sttll Dabe) 
Colffli ~ 

52D7 
!i2ll8 
~iJJI) 

5210 

lmvll 
l'mTIII 
ttm,,,1 

Nclmal 
Normal 

1 to3 
1 loJ 
11o3 
110] 

11o3 

0 
0 
0 
w 
N 
0\ 
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l!lfM!bll ~ ClinPI 0bo1iv:atior­
PSL ~ Nmbtl 459f/7 

M9rdl>iliai E'rylt,raqte.t.ion>nudQJI Tes (Paipl,elll BIOJd, floW~.f/OUilll] 

38X.Fc"""" Amnal Ob.twlllianT~ AIITn,m, fftlffl Da, -99!19 (Sim! Dale)lo 9999 (Slat DalB) 
t{!l,drlse-1QOO 5216 

~1 
~18 
5219 
52'20 

Nam,al 

Ncrmal 
N<1111III 
N<1111al 
,-,,.1 

llo3 
lla3 
Ito] 

llo3 
1lo3 

0 
0 
0 
w 
N 
'.J 
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_____;;_;~dyNumber45997 _____________ Stu

IIIM!imAni!MIClini..iOl>serv«iono 
PSL~MtTW459!J7 

Mmvnl!lian E,yim)cyt• t&n>rud""' Test {f'9i>heml BfOCld. FJQw(¥1>meby-M1111eJ 

Sexfwllle Aninal Obeeivmon Type: Al Typo, Fmn De,-91ll9 (8art De) ID 9999 (Sisti Date) 

cyrj"'~lcle 5226 Mllmal I to3 
5221 Mama t to3 
5221! Nim« 1to3 
5229 Nll'IIIS 1toJ 
5230 Nll'lll,. 1 i.,a 

0 
0 
0 
w 
IV 
co 
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APPENDIX A: MICROFLOW® MOUSE MICRONUCLEUS ANALYSIS REPORT 

MioroFtow• Mouse Mlc;ro_nucteu.s Analysts Report 

GOOd Laboratory Practice GLP•2017--459!11PS L 
Number: 

ElCPW(ment.al Start Dale: 

~mentarEhdDate: 

Prmalp:al lrweattg.tor: OotOlllea K. Tor00$ 

UllOll laboramrle$ T&atSlte: 
3500WinlpnPlace 
Sulla 1B 
Rochaeter, New York 14628 

Dr. Jayson-Ctv.111 
Btudy Dlredll:lr 

P/'OdUct S81ely L2hs TMtFKlllty{ 
2394 US Highway 130, Stlffll E 
Dayton, New Jen;ey «:l6810 
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2. Good l.abolatory .Praollce Camptlance Sl:etement 

This phase of the study was conducted, in aomplanoe wilh Good Labcr&IIOl)I Prattil:e. (GlP) r:eguselions for 
noMfl:nl(;8) tabora!OfY •IUCII• by lite FDA (21 CFR 581, currentvllnl!oo eat Aptl 2016. 

The atutfy pha1&. data h•ve beon revleWl!d by tM Pri/lQ!pal ln\t8811ga1ar, who ollllfln that Iba ir,~allon 
00111elned In thb teport accurately reltec:ts 1tnd le MIJlpo,ted by the SMSy ~ raw da111 and repreMnlll. an 
approp!IIIB oonc:IU$l0,\ With!l\. lhe oor,le}(t of tt\e l!Udy pl,aae dasign and evalua\k:in Cf'lllltill. Meltaid5 relallng 
IO ltle rece.lpt 8111d flow Cl)t0rMlftc anaJysls ol blOOd Nmplft ~ tn lhs le.t tadlily's-~ and ihe 
MlcroAowSta,d, ~ All,lwent ~ 

3. Other Sclentfela lnvolved In the Study 

Nol tFflliCablli. 
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4. Quality Asaur,nce Statement 

This $11Jdy·has traan subjtlctsd lo 1,wpac8::n· and ~ niJ:10:rl Jliu.l>Nn llliJdJt8d by thi, Ouallty Amwi"8'1C& (QA,) 
-Vnll t)f Utrun l..abcndories In accordan:e: Wiltl GI.P fOlatlons IOT' n011l~lcal laboralory Studisa by .th& FDA 
(21 CFR 58), CU!'Ni1I vec"lllol'i a,rof Apta 2'118, 1M rep0f1491Crj)f!C ll'te ~8 ll!IC pn,cedurE,S uaed ~ ·111e 
study ptiase and the repoMd rea1111s 80C\J:-aklty r11Uect'lhc raw nta ol thb study phase. 

TM rollowlng lhap,oi10t'IS we1e. f)Cl'folfflGCI by Nikki E. Hall, S.S., ROAP-OLP; 

Dale Reoorted, 19: Date Reported ti!! Test Facility 
~e PllaSel~ Pl Md Test'Sile; MJ!Memer,t SD. QA and' MBnag,[!HIOt• 
Augus& :?5, 2017 Sample Receipt _Augµst2S, ~01-T Al,JgU$l 29. 201t 
August 28. 2011 Sompie WIIBhll)g August~.2017 AUQust·29. 2017 
August 28, 2017 SampJe Stalriing Augul}t 28, 20'17 ~uet ·29, 2017 
Augus128,2017 Flow C)tofflldi!II" N.IIJUSl ;!ft, 2017 August~ 2017 

oahtiratlon 
August 26. 2017 ~ple.Analys&I ,August 211, 2017 August~®1T 
August 30, 2017 ~sdc Train ng August 31, 2'017 Sl!ptembac5, 2017 
A\lgllst 30. 2017 Ctiecll Dille Stieearfor ~31,21,)17 Se,,iember' 5, 2017' 

Complelion 
Augtl$180.~17 Raw ~ IIOr,;1\15 R~porl Augu~l3l, 2017 Sept11mbar 5, 2017 
A~ 30. ·20 I 7 oran Rsport Check Al.lgust3t, 2017 Sepl&ntber 5, 200 7 
OciMber 6, 2017 Mi.croAaw Report Ct:eclt Oceober .5. 2017 Ocllll>et 3, 2017 

Quality Assuranoe Aodik>r  
Nlkkl.E. Hall, B.S., flQAP~LP 
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5. SUmma,y 

0n August 2S. 2017. $0 filted M0USlit blood satnJ)HliS nt1t rl1alMld IIOQ'I Che tM1 lacllly b !his swcJV. FID\aj 

cylofflettlc. ~ was ptlffomleC! Mall sampm •COOfdq to Ulmn'e Standard Opntlng PtooadtNa. 

Tho fn,qU1tncy DI rellculOG)'lviS (% RFT) W&.e,clelwn1lned and used ta Clnlvidll an lndlcaslon ot bonlt fflll'IO'N 
IOldclty (I.e.. a do«out In lhe "" AET fol' II !Nla(Mfl\l froup i'IS oomp#ed to llllt Negative 'C<iJitroJ group). 
TM r,~y c,f mlcrcmudea1ad ,~ {1G, MN-Rel) was delel'ffllnld lb provide 811 il\dk:al!O,,. Cl 
giet'IOIO!OclCV. S1a6tbl 1llosts Ml be perlonned by UM teGt fadllty, 

- DaML..-i 
- -

~Yefege 'If. 'AET 
Sex "-MN-1\El (mpgbodywelfli) %AET OecANw~ 

~ (V.eh!df) Col$OJ 0 MM 1.88 NIA 0.12 

TestS~.(hlgh dcnel 1000 Male . l,55 -~ 11% 0.12 

Negall\18 (Vet,lcte)~I o f1lrnala 1.5'2 NIA 

Td Sul:llitallCs (blgtl doM) 1000 ~ 1,42 .,... o.n 
0.14 ·--

-· . 

~~}OanRIO 1111111 f.88 ·-NIA 0.12 

Posilw~ {CP) 40 Male 0.12 8f'Xt 2.08 

I - .. .. 
Nepffw(Vehlcle). CQnll'Ol: Q Female tS2 NIA 0-11 

P<Nfl1111t Conlr'CI {CP).40 Female OJ12 72'!1, 1..41 ·--
•~alcsflhlfltBT;gvmp ...... ~ ...... OQlllld.An,pl!W._~IIIN§Rtl. 

~ ~Ila~ r:l'-~~,.i,. 
8. ObfecUve 

The ableeliW of Olla ... •• ID~ teat faciily p-epcnd mou98 s-phmd tllood ..... lot Iha 
Pl'M8flC9 ot mi~ (MNJ U1ing u. Mk:roAoW pn,c,idure. Mlcmnualel were ~ n IXIWI 1he 
rriculocytio and nonnocl1rom4lla ~ (NOE) pooulalll:lml. Mlcronudeul ·~ta made rn-the 
fl ET poputa1ion provide an ff!(fblllon ot ganoroxtclty UIOCfated wlth an allUle doelng regJmen. while ttioa 
~ In Iha NCE population ani appof)l1«118 When aubelworilc Of chronic 81fPO&Uf9 reglmer.a ·haw bean 
l.llftllad. The !ntqu~ a, AETa amoog -tolill rad blood cela. was ·maastnld ro ptOvfde an lndlcatcn or txms 
mam,w lmdely. 

7. llaterfaJ.e and Melllads 

7,1. Eqaenmllltll~fperfolfflldbyTestfacllllY) 

llle fac:ilUy 'llf8I ~ tar rolollilnll the PfOCl'ldlJras delallclct i'I \fie Mb"af'Jolw kil lllllll\5l 
suppled ., the tnl lael/lty. lhe supplJ.u a11cl ,eg•ms were provided Ill I MIQ'OfloW til by '- tN1 
eite: No llevlillonl from !tie manual.,,... hated. 

7.2. stood c.tr RIW!elpt 

Ort Augtlst:5. 2m1, UlrCn \.abcJllluriee recefv8d 30 nxecJ fflC:Ul8 blood aarnpltt5 rram Study 45997. All 
lbtecl blood IJ8fflpla were atcmd ma framer HIO ~ b-80 "CJ unlll antllya. 
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7.S. Blood Cal Pnlpanltloil 

The niced blood earn~ were lhlWfld and than we1hed b)f addltJg each aliquot ID tubff. ocntalnlng 
5 • 1 ml ol coldHank'S 8aliln0ttd Sall Solullon{H88S)-+ 1"-tetal bovfne.serum. C:.Me weni fSOlated by 
~ and lie cell pe1e1a nnr slor-1 on Ice unlit stafnli'V w 1hlln at 2 'C 10 10 "C. Ann' 
8naiysr8-eact't--aample,lie~c.,ellpollmWa"A~. 

7 .4, sta!nlng for ldentHIC8tlo11 uf c.11 PoputallOM 

Ari aliquot 12D ,ii) cl NCI\ wa.med l)icO(l sample WIii added to·eo pl al 8 solllrctl OOfltallllng f:!N.H (ID 
di9"•de RNA. 1 mG,tril). a flior-»nly labeled, (II~ ~: ATC> aottbolSy Ii:> fw 
nn&IDnill reoeplDr ID label RETa ~01f.FfTC, 1_0 ~I). 91d a hesce.itty labllled ~ 
~; Pf) ID labd ..... {alli-Cl>G1-PE, 5 ,Mnl} in a 11Mt of~- The ..-npfes were 
lncutlaled Ink~ so11Aton tor SO~ 10 mlnullff at 2 'C to 10 "C- a,,d'30 ~ 10,l'IMiltee al 100C11 
l1t11pltalum. Mer lncubetfon. 'tie cen, wwe tcept at 2 "C to 10 -0 tlllll analyai&. A. propldfum tQdlile 
(Pl) 90f1Jdon (2 ml * 0.5 "!I) "'811 adtfed to •&ch aample immedlat•lt t,efQra ffow cytOmelrla ~• lo 
111111n all DNA; lnclJdlOg MN Iii lhe.oeh. 

7.S. Flow CytamewCallbratlon 

MitNl,ld-fbwd blood from mlC9 int.<:ta<t "'11h PlllllffOd/JNn _,,,_ ffll n\eltlanol4!1'8!f bkJOd from 
uoofocted ni1I were usec1 to configure Die, now cytom11tvr teton, analy'&ta. Whero111· MN n re,e_~vety 
,..,. and exhlf)a • hetm.ogeneoue DNA ciontent, paradlzed eds .,.. prevalenl and hllve II, 

t,omogerm.ONA content These cl\lra::t8rillllcs mal<e IM!tl,Jdeal fer calibrating ll'lv ·lloW ~ IOf 
lhe mb\'lfludauaacartng applicallan. 

7.1&. AMtt=l!fBioods.mp. 
Ellctl blood Nfflflle-analy;ted 1,y-~~ flow cybl)8lly ll&lng Cell0ue5t'SQ!lwalf. vms1ar1 S,,2 
(lkrclon DJckinsorl, 8an ,Jose, CA)., Ttintelned oett, were niQVad 11t • high ve!Oclty ~ ari ecgcn.lesl!" 
Nt f0 pravkfe-488 nm e,u;illation; Pholom~ ~ oclledad l\a llllot'Nml,11» ern10lcS II, ~ .cell. 
1:Jeing lt)e pro~ly ~ •lnlr,g ~. the Pktalnad DNA Of 119 MM, ~ a 111d 
~. lleda;>7H"TTC..eody~ a.~n~~dgclat. and~-­
~ baaed an~ n-C081-PE ~1011. ~~~ •nalysls a( N ttJibd samPIH, 
est\ was,cisaatded. . 

7 :I. Number Of C.lla A11111yu,d 

For CNl fadllly ~. atliMl,t 5,000 RETa (C07~ • ) wwe lMlluilMd lartti. pnieanoa ol MN. 

7.& Dltal!nnkted 

TI\•~ of NCEs, MN,Neea, AETa arid MN-RETa are pro-Mad lor eadt aampla tnalymd. The 
ft9®0a,oy of MN-RETs Md M~NCE• were caJculated ·as an lnd!catlon ol ·genmoido potentat Tll 
;'JC. RET WU da18fm!M<S lo pfO\llde lfl lncS!callM of bone II\IVMW lorlclty. Foreadl gl'l)l,lp, Ul&-IIIIOi'lli• 
Md ftffldeld d!Matlons IOI 'II. RET, 111.· MN-fl.Et and ,I, M~CE an, :pro'llded far maliie a1d h!mlllN 
~-

7.9. ~foraV.iJdAD.y 

The test lacelty will MtabDlltlitthe en._ fer dellrtmil'llni whether an anal~ re -wafld w.r• mat. 
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Tile test facill)' pcowsedltl9~Wing WQfmallon reoanllnQ1911t8f1!clellNlmenlgmupa.. 

!eUl; !11217, 52111, 2 
5218 and~ Tflt &lbea-:e (big,h cfoN) 44-48 

1000 3·•- -----
f'allllWiOonnl ,M;-48 

CC.~e-.obydrln'I 
' ·40 

Alie eama:,tll9/'M were tlUl>mrtted I• 1abta, atiovd)...,,...,.,lor- ..,,,_,ell 9-rou--,.pa:-No ~liatfolll• anal)'.!Je• WMe 

performod on· Iha data, olliel' •lhart tlie calculallonil lndcated In lh]e l'tjl(lrt . The '-11 lla'dllly !a 
~lllble ror the 11Yalullllan ~ ln!l!pl'lllatlon ~ •reisUftS. 

1.11. Dehlnftfl'\k,g • PGIMlve Aeeporiaa 

A 1esl atllde.'leeonsklenid·g~ ii lhe ne,ag1t 'If. MN.ffl:T for llll nMld Mims~ li]J1ill:anlfy 
hlgtier 1han ._ 8.V9l'llglt '11.,UN-RET_. tor~ negdW~) connit·aftllnals(p <0:.('5). A lllldt 
~ is OONldefod l'llllgilll\le ll stall$tlcal ~ ti nol deil!Ofllht� d (pi? 0~. Bio~ 
rllllMn:e Of reutlt -I!! -.o 'conlidllNd lf'I IN &vll ~ Df ~ - All:u:Jllgh moat 
uperunenta··wllt .gtw e1ia11v .. Pofiillve or negatl\lt '"""'· Jn rn ~ VI• data 8et- wlll preclude 
m~ a Clellnlte judgm�ni abo.ul tm ICUYl1Y of~• '9lit ~a. Theae rellJtlti·n ~ ~Ul)IOCel 
alld ar.e WllY ran,. Equlwl:'ill reeuhn ahotAd t>e datlfled by rurtn111r «1111,,g prefer~y uilng a 
modlfteatton of OXJ)91'lmetllal colllliliona. 

a. DIKusalon or Re1Utt.a 
All ~ .ewilballoM w11 be pe,fo,11.ed byPtOIIUd ~ l.:,ibs. 

I. Concluafona 

The~ polllnlill of h 1IMI at1iC1e -Ml be na~ by Product~ l..GI. 

10.Hl8tDrlcal Data 

None avmlabla ill .ttme ot anelyslo, but a hlfJt'!rfc:111 001'\lrol databllae is belng de\lelofled, 

11.Racorda Maintained 

The~~-• MlcroROw report. and~~ (coptee. ff .,...,..).Wl'I be lnlnlf'tlfflld 
lo ht teal fadll,,, .th C~• cl fie mdy phue. l..lrorl will mabllii'I coplel of 1118·,apart. pi'OIIIIXJI, 
l?ulfy phase~ ancf altNw ~lpldac reoords b Mo ydnl foi'loW1ng conipl~m-OI f1Hb2y; After the 
rellllllioo period, uttan will oaolad 1he Tast·facility • ~ nx:oiYJe wlll efthlt ba ~ -ar ••n1 
lo a loc8tiOn dltrignatad by 1M r• ta:iilliy. aectronlo coplO\i· of aome recon,iJ. wUI l:lte ~red off-1~ (ESL 
Federat Credit~. Br!Qhton Henrlatta Bi11nch, Roctllster, NY) inaddltr-on .to storap at I.Itron ~ratorle1. 
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Figures 1-3. Representative Bivarlabis - Males 

"The$C ~~fflt!ve bivuriw= uf !est fecility SIUlln'llnied Seffl!lee 5205, ~15 and 5226 Rlul!ll!ra1e the 
rewtullon of the w _rlous tlfYlhrooyt& popu'alfons In lllOU68 peripheral blqod: Low~r left ~ranl ~ NCE 
fcelle Wllteh at'$ !ow In green II.ltd lfl!I llUOr&acettoeJ; UIWtr Rlslit = MN-NCE [QSlla h!g~ In reel (Pl) 
lti;or~]; Upix=., Left"' 0071 poslUve. RET {celJi, wi1h grwn (CD71·) ll.!Ol'esoencef; ljpper"Right aC071 
posi!M; MN-RET laells wltll bolh ied and gnien ~: lh~ t,opUatlon of pl'ln\ef)I 1n1entst tor !tiit 
~at,$feJ. - -

, 'PIIQlll0afl3 
M"GGRow 1,-.,ort 1DrSlully.4591U, GI.P-201t-411887PSL 
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Rguree 4-6: Repreaen~Uve &Ivar-fates• Female& 

These r~nllltlw blYafiates 'Of ~ fa.c:lity ~mltted Sl!f'IPles 5206, 5216 and 5226 UltlSlnite the­
iesol1,itton of Iha 1/11/)0US etylhrocyte pop.cla#on!t In mouse peripheral blood: l.ower Ll!lb quadrant= NCE 
(oells v.t)ioh 8l1l low in g1119r -Br1d Nld iluom8oenceJ; low&r Righi "' MN-NCE (c:olls high Ip red (Pl) 
~); Upper left,. 6071 po6HIW RET (ce _ w!lli,'grean {COTI} lmnt9Cill'IC8J; ~ Right: C,071 
pc>lilllve MN-Rf:T {cells wit!\ lloll'I red 11"4 green lluoresoenoe: ·the populaUon of ptfma,y lmerest b' ~ 
analyslsj. - e~---..--'"~"-="":.....-----. 

'!t -· 

... 

.. 

Pl!Qe> 1 l ol 13 
~~ for-S,Udy: 459$7. G1.l'-a,17~PSL 
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Table·.1: lndivldual Animal Data- Raw Dada ------------Anlmllll Gl1Hlp Sa ~ oo.· 
No. ·~ _, .... in .... , 

------No. tfCEt -----...---...... ------. ~--
52(11 J Maio lfe9al•CW!llde1Calllra o 112:mJ9 1374 

·---.. 
l~O 30. 

e_,___1 ___ M_8le_. __ t:llr!I_ . _d_ w_NeNd9J_ - _ Cammi_· .,__. _ o__,,_1_oos_·_-5_95_t--_i27--' __ 1_-+-_1'_997_ 8 ,__ 24 _ __, 

~4 1 Male Negdwl~CO!>llal o 841800 (J'/5 1~ 17 

·5,205 1 Mare Nagalva(V41111de)Cllnlllll o 1271744 1088 18885 15 
1-----11----+---+--°'----'-----+---·---------1----------1 

---5208 _ __ __ 1_.._Female_-,__. --+-ltllQ_ BM~ __ IYi_·_~_ , Oonlrlli _ _ -_ o_,,._1_~~0B_ t6~ 1--- 902-· --''--+_1_998.0_:..,, ___ 1_9_--i 
~ t Fem• ~~eonti:o4 a 14'.118874 16J{ J$&15 25 

......,....._521_.,_0_-_~-.. : ~.:_F-... -,.- +_-~---.- ,.--~=·=i'ddli==l,P=lli=ll=d=0=:==1=is36===1;==:===10:48===::=18=982===:===1=8==~ 

t

l------lr---------------+--.,.---1-------,---1----1--- - ~---
'2 Hcw.&3 1289· 1~1> 20 

52t~ 

_.i 

_'2 

2, 

, .. ~,. .... "lllllt­

Tlllll...,_.~-1 ;'CDl 

-1233Z4_1---11---11)a .... __ e __ .,...19$7_-:-a -+-__ 22_---1 
t~ 16:i�· :,gga; ur 

1286 36 

111976 
21 
31 

ZI 

3 

3 

1887 110 

.501 

, 5224· 

3 

s 19.819 
331 

'S81 

3 

~7 
6228· 

522!> 
-~ 

s 
3 

.3 

_.i'" 

~ 
NIRl8f&, 

Fama_le 

-AIIY.Ja~; 

Poi!Jr,;.~'191, ,,o, 
Pcllill .. 'Cl:lrf.ld{CP)ofO 

Pos111119~tcl?J,w' 

•~koantiDIJ¢1")~: 

-461.~ 

4849524 ---·~ · 

~ 

.saI>7 l97.&!t 249· 
7320 8840 · ·180. 1------&------1-----1 4Q62, . • 144 
31Q6 - 19807 ,. 1.sr--

~ ~ rom~ ~es;- .MN,NGE·,.,mlc:l'Qhude~ nor~iii~.~~--~---~ 
8 JJET- CD7j J>Ollidile ~1: • MN-A"ET • CD71 l'IQSIIM! micron~ l'iillc:u~ 
ep .,,~ -~ 
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Table ~ lndlvlduaJ Anlmal Data - Calculated Dala 

, .. l'tlmal No. Group 
nos. .... ,. 

Silx SR!ir ooi,y ~ ,i,MN41El"" l'lllnlll<I 

5'201 ' 
N °.bftfl 

. Mate NIGIIIMI MIHdltl~ D .•• 1.15_. O.t.2 · 0.15 
I 5202 1 Mallll 'NegliM (!dnl Canlraf 0 1.88 0.12 0,14 

~~ 1 M!llle. ~~CQ!llldO 1.93. 0.13 0.,2 
5204 1 Male _,aw lV!dtil),Co!llnll O 2.30 It.CS·. (r,09 

-
52.05 1 Male ... _,,. (VtlilkWClo!lrGf 0 1.56 DJ» 0;08. 

AV .. Q! ;,as G.11 · Q,U 
StDev 0.21 D."02 J.88_ 

- 5206 t .Fcmalll ~ ~)c-d ,o t.32 D.08 - ~ 0.1!1 
5Z11 1 Farnall ,_..MiN::11,C...O 1,84 iu"O J:11_ 
5208 1 F.emiJe - N ..._ -•-'-~•l~O 1.61 0.01, 0.10 
~ 1 Female -.... IVali!MI~-1:32 0,11 0.13 

_ 52:1Q 1 Female --(VollldllOr,,,la,,IO o.m Q.09 _ 

-~ 
1.5i-
1.82- 0.09 0.11 _ 

~-
SIDuY. o.22 C.02 o.n 

tlullllf,illllllS..,..-a,ei 1000 ·1.78 
52.12 ---· 
5211 e Male r,.. _ 0.12 0;10 

2 . 1,1:afe "lell~-~1llll0 

--~·-·-wa 
1.78 0.1"1 010 

5213 2 Mme T•~ffiilll~ IOQ) 1.59 .0.08 o.;11 
5214 2 Male 1llll811111amm~--.•llcD LOO O;OB _ __.R:.!'!_ 
::i:MS 2 Mele . 1.51 0.16 Cl.18 

A~ 1-M 0..11 0.11 
.smw 0.3.a C.41 0.0.,-

5216 i=&mlle y.,.......,,, -
2 TdM-- 1000 f.97 0;18 0.18. 

Female -5217 2 lGOO 1.71_ 0..11 0-.1'2 
5218 2 i:an.le T~~' {t,l(lhdOlill)l«a 1.48 0.11 o,u_ -
521i 2 Femdls T«II ~tOIO 0.78 _ QJL_ 

- 5220 I 2 FffllaJa ·-~~4-) &bi,wloo ~ 0.1,L_ 
f1IIIO 1'.18 0.1~- J.1_!-A.,.._ 1.42 0,11 .CL14 

- . . StDIIV 0..48 -0,(12 0.0$ 
522-1 8 Mile Palill'.e~PI). D.38 0.07 UD 
5222 3 Mala ..... GllllmlP')-C, 0.75 0.13 2.51 
52:ZS Male l'O!lllll,,irc«e'alp!}• 0.51) 0.14 1,88 

J24 ~3 -- --'----

. Male PalilwCllllO'dtcPt-tl> .0.68 0.18 1.IL 
6225 a -- MIiie ~C4llilrllllQ't<IO, MS 0.19 &.11 

AWl'lla. UI 0.14 us 
$10• 0.1, 0.05 0.78 

5228 3 Femtllo ~CCll'llld lCPl 4D 

-
0.57 0.12 1.82 

-
-fiP1 3 Female" ~CanlallCP,48 tl.43_ l-!,1L 
_ 5221!1 a Female .,_.-Cfflnll lCI") ,_, 

-~ 
0:21 0.15 .J:!!L.. 

5229 

- ·· 
s Ftwrlale PoD ... Ccinttal(CP)C- 0.2G 0.14 f.M 

5230 s F~ ~Qill9CIIP')40 D.8t 0.10 0.97 

i,-------------• ---
Awnae 

---
GAZ tt.11 1d!._ 

StDe¥ 0.17 0..02 0.33 

PIQS13~13 
..,_ Atpor?IIXSludJ,:..-,. GllJ.ZU-_.,PSL 
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APPENDIX B: PSL1s HISTORICAL CONTROL DATA 
Viu·d . 1 atIon d ata: cy cl op h osp: h anu 'd e 

'1/oMN-aET %RET o/oMN-NCE 
Sex Treatment Resull Sia:n lficancc: Result SilZJ'I ificance Result Si imificancc 

n/a (ref.) Male Vehicle 0.17:±0.02 n/a (~f. l 1.74 :t: 0.10 n/a (rei l 0.12::1:0.01 

M&le 1.Sm~ 0.23 ± 0.03 ns 2 .36::1:0.37 ns 0.11 :t:0.02 ns 
Male 5 meJkll 0.28::1: 0.03 o <0.05 1.39 ± 0.15 ns 0.10 :t: 0.01 ns 

Male ISmwkl? 0.57 :t: 0.03 D <0.001 1.48::1:0.15 ns 0.15 ±0.00 ns 
Male 40me/k2 1.33 ±0.07 p <0.001 0.81 ±0.18 p < 0.05 0.12 :!::0.01 ns 

Female Vehicle 0.17±0.02 n/a (l"Clf.l 1.79 :!: 0.17 n/a (re£) 0.11 :1:: 0.0l n/B (re{) 

Female 1.S mJlllc~ 0.22±0.04 ns l.83 ± 0.23 ns 0.11 :I: 0.01 ns 
Female S ml!lke: 0.29 :!: 0.02 p < 0.05 1.77::1:0.13 ns 0.10±0.01 ns 

Female 15 melkll 0.46-0.05 D <0.001 1.15 :1:0. 14 ns 0.11 ±. 0.01 ns I 
Female 40me/1:2 1.36 ::1: 0.29 p <0.001 1.15 ±0.36 ns 0.14:0.02 ns 

Cylcophosphamide reference publications: De Boeck. M. et al. (2005) Flow cytometric analysis of 
micronucleated reticulocytes: Time- and dose-dependent response of known mutagens in mice, using 
multiple blood sampling. Environmental and Molecular Mutagenesis (46) 30-42. LeBaron, M. J. et al. 
(2012) Influence of counting methodology oo erythrocyte ratios in the mouse mioronucleus test. 
Environmental and Molecular Mutagenesis (54) 222-8. Witt, K. L. et al. (2008) Comparison of flow 
cytometry- and microscopy-based methods for measuring micronucleated reticulocyte frequencies in 
rodents treated with nongenotoxic and genotoxic chemicals. Mutation Research (649) 101-13 . 

Historical control data 

Sex Treatment 

o/oMN-RET 
Mean±SEM Control lim. 

%RET 

Mean::i:SEM Control lim. 

%MN-NCE 

Mcan±SEM Control lmt. I 

Male 

Male 

Vehicle 

CP40 

0.16 ± 0.01 

1.56±0.08 

..().01 to 0.34 

-0.12 to 3.24 

2.21 ::1: o.rs 
0.69±0.05 

-0.80 to 5.22 

-0,29 to 1.68 

0.12±0.00 

0.12±0.00 

O.o3 to0.22 

0.02 to 0.23 
' 

Female Vehicle 0.l7±0.01 •0.o7to 0.41 1.90 ::i: 0.08 0.27to3.S4 0.11 :0,01 -0.04 to 0.26 

Female CP40 1.49 * 0.l2 -J.04 to 4.02 0.81 ±0.06 .().S4 to 2.17 0.13 ±0.00 0.04txi 0.22 
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APPENDIX G.3 
MORI SILK 14-DAY REPEATED 

DOSE ORAL GAVAGE RANGE­
FINDING STUDY IN RATS 
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Product Safe s 

STUDY TITLE 
Sil k Fi broin: 
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1. OBJECTIVE 

The objective of this study was to evaluate the potential subchtonic toxicity of Silk Fibtoin in 
male and female rats that is likely to arise from repeated exposure via oral gavage over a test 
period of 14 days. These data will be used, along with existing data, to select dose levels for a 
subsequent longer toxicity study in rats. 

2. SUMMARY 

Forty adult Crl : Sprague-Dawley CD® TGS rats (20 males, 20 females) were equally distributed 
into four dose groups (5/sex/group). Dose levels ofO, 125, 250, and 500 mg/kg/day (Groups l-4, 
respectively) were selec'te<l for the study. 

An appropriate amount of the test substance or vehicle control (distilled water) was administered 
daily via oral intubation to each rat for 14 days. The test substance was prepared at 
concentrations of 12.5 (low dose), 25 (intermediate dose), and SO (high dose) mg/mL, w/v in the 
vehicle (distilled water) . The test substance preparations were administered at a dose volume of 
10 mUkg/day. 

The animals were observed at least once daily for viability, signs of gross toxicity, and behavioral 
changes, and weekly for a batlery of detailed observations. Body weights were recorded two 
times during the acclimation period (including prior to initial dose administration on Day I), on 
Days 8 and 15, and immediately prior to sacrifice. Individual food consumption was also 
recorded in conjunction with scheduled body weights. Food efficiency was calculated. AJI 
anima'ls were subjected to a gross necropsy at study termination on Day 15. 

There were no mortalities, clinical observations, body weight, body weight gain, food 
consumption, or food efficiency changes attributable to Silk Fibroin administration. There were 
no macruscopic findings at necropsy. 

Under the conditions of the study and based on the toxfoological endpoints evaluated, male and 
female Sprague Dawley rats are expected to tolerate dose levels of 500 mg/kg/day Silk Fibroin in 
a study of longer duration. 

3. TEST SUBSTANCE 

A. Source 

The test substance was received from the Sponsor. 

B. Identification 

The test substance was received on June 14, 2019, and identified using the following infonnation 
provided by the Sponsor and PSL identification number. 

Test Substance (t\lrlendment 2): Si lk Fibroin 
Batch #: 128; Batch # : 136 (Amendment 1) 
PSL IDs: 190614-ID; 190628-1D (Amendment I) 
Physical Description: Slightly yellow liquid 
Composition (Amendment 3): 5.0 % Silk Fibroin (CAS# 9007-76-5) & 95 % Water 
Storage Conditions: -20°C (thawed on ice before use at ambient temp) 
Expiration Date: 07/20/2019 

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

The test substance, as recejved, was expected to be stable for the duration of the study. 

D. Hazards 

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

4. GENERAL TEST SYSTEM PARAMETERS 

ft,.. Animal Requirements 

4.A.I Numberof Animals: 40 

4.A.2 Number of Groups: 4 (3 dose levels per sex + l control group per se><) 

4.A.3 Number of Animals per Group: 10 (5 males, 5 females) 

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

4.A.5 Species/Sn-a.in: CRL Sprague-Dawley co® JGS rats 

4.A.6 Age/Weight: Seven to 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 
tn.1ck 

On June 18, 2019, forty-four ( 44) CRL Sprague-Dawley CD~ [GS rats (22/sex) arrived from 
Charles River Laboratories, Raleigh, NC, with an assigned birth date of May 3, 20 19. The rats 
were designated by the supplier to be six to seven weeks of age upon arrival . 

B. Test System Justification 

The Sprague-Dawley® rat was the system of choice because, historically. it has been a preferred 
and commonJy 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 

C. Animal Husbandry 

4.C. l Housing 

The animals were housed in regularly cleaned cages which conform to the size 
recommendations in the most recent 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. 

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

Temperature and humidity was 19-22°C and 50-67%, respectively. 

4.C.3 Acclimation 

The animals were conditioned to the housing facilities for six days prior to testing. Body 
weights and clinical observations were recorded at least two times prior to study start. 
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4.C.4 Feed 

2016 Certified Envigo Teklad Global Rodent Diet® was stoted in a dedicated temperature 
and hwnidity monitored feed storage site and available ad libttum during acclimation and 
throughout the study, except when animals were fasted for terminal sacrifice. 

4.C.5 Water 

Filtered tap water was 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. 

4.C.6 Contaminants 

There are no kno\'o'Il 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. l'he date of the most recent analysis is reported in the final report 
(Appendix B). 

D. Identification 

4.D.I Cage 

Each cage was identified by a cage card indicating at least Lile 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 Monet® self-piercing stainless steel ear tag. Only the sequential animal number is 
presented in the report. 

. EXPERIMENTAL DESIGN 5

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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E. Dose Levels 

Five male and five female rats were randomly assigned to each of the following test groups: 

o. Animals/Group Target Dose Level Dose Volume 
Group 

(M/F) (mg/kg/day) (mL/kg/day) 
Vehicle Control0 

I 5/5 
0 

Low Dose 
2 5/5 

125 
10 lntermediate Dose 

3 5/5 
250 

Dose Concentration• 
(mJ;:/rnL) 

0 

12.5 

-
25 

1, 

4 5/5 
High Dose 

500 
50 

" Appropriate concentrations of the Lesl substance m vehicle to achieve the target dose leveL 
b Distilled water, Fox Ledge; Lot #: l 9000510, Exp. Date: 05/10/2 I. 

F. Justification of Dose Level Selection 

The dose levels of O (vehicle control), l25, 250, and 500 mg/kg/day of Silk Fibroin were selected 
by the Sponsor in consultation with the Study Director_ As provided by the Sponsor, the highest 
achievable level of a visually homogenous solution was 50 mg/mL. The high dose is a tolerable 
dose and is not expected to cause marked toxicity. The intennediate and low dose fevels are 
selected to derive a dose-response foT any effects observed. These data will be used to select dose 
level

6. GENERAL PROCEDURES 

A. Selection of Animals 

After acclimating to the laboratory environment for six 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 were selected for test. Forty ( 40) healthy rats {20 males; 
20 females) were selected for test. The animals weighed 210-264 grams (males) and 130-172 
grams (females) and were approximately seven to eight weeks. of age at initiation of dosing. The 
rats that were used on test were randomly distributed, stratified by body weight, among the 
groups on the day of study start. 

B. Dose Preparation and Procedures 

6.R I Test Substance Preparation 

The test substance waS mixed weight to volume (w/v) in distilled water. Group I received 
distilled water alone, as a vehicle control. Fresh formulations containing 12.S (low dose), 25 
(intennediate dose), and 50 (high dose) mg/mL concentrations of the test substance were 
prepared once a week. The formulations were vortexed, if necessary, al ambient temperature 
until a visuatly homogeneous mixture was achieved. Preparations of the test substance were 
documented in the raw data 

6.8.2 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/day). All doses 

s for a subsequent longer toxicity study 
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were administered volumetrically at 10 mLJkg. The control group received the vehicle only, 
at the same dose volume as the test animals. 

6.8.3 Dosing 

Each animal was dosed by oral intubation using a stainless steel ball-tipped gavage needle 
attacbed to an appropriate syringe. Dose administration was daily (7 days/week) for a period 
of at least 14 days. The dose mixtutes 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). Residual dose mixtures were 
properly discarded following daily administration and sampling (as required). 

C. Sampling of Test Substance and Dose Preparations 

6.C. I Sample Collections 

The neat test substance and dose preparations were sampled in duplicate. 

6.C.2 Test Substance and Dose Preparation Stability 

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

6.C.3 Dose Preparation Homogeneity 

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

6.C.4 Dose Preparation Concentration Verification 

Samples for concentration verification were collected from dose preparations at the beginning 
of the study (as part of the homogeneity assessment, Section 6.C.3). 

6.C.5 Sample Preservation 

Upon sampling, dose preparations and neat test substance 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.6 Sample Analysis 

Samples collected above were not analyzed. Samples are kept for possible future analysis uf 
dose preparations (i .e., high and low doses) and/or oeat test substance. If necessary, the 
concentration verificatioru; ,can be identified via BCA assay with ilk Fibroin as the standard. 
Alternatively, gravimetrical methods are also applicable (i .e., TGA, moisture analyzer). 

D. Clinical Observations 

All animals were observed at least twice daily for viability. Cage-side observations of all anjmals 
were performed daily during the study. All findings were recorded , 
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Prior to the first treatment with the test substance on Day 1, and approximately a week after, 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 etrcling), or bizarre behavior (e.g., seJf-mutilation, walking backwards) were 
also recorded. The date and clock time of all observations and/or mortality checks were recorded. 

E. Body Weight and Body Weight Gain 

[ndividual body weights were recorded at least two times during acclimation. All animals were 
weighed on Day 1 (prior to study start) and weekly thereafter (intervals of 7 days ±1). The 
animals were also weighed prior to sacrifice. Body weight gain was calculated for selected 
intervals and for the study overall. 

F. Food Consumption and Food Efficiency 

Individual food consumption was measured and recorded to coincide with body weight 
measurements. Food efficiency was also calculated and reported. Due to a system error, the food 
consumption and food efficiency for males and females is. not reported for Days 1-8. 

G. Tenninal Sacrifice 

At tenninal sacrifice1 all animaJs 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 lhe external surface of the body, aJl orifices, musculoskeletal system, and 
the cranial thoracic, abdominal, and pelvic cavities with their associated organs and tissues. All 
gross lesions were recorded. 

7. STATISTICAL ANALYSIS 

Cn-Life Data 

Product Safety Labs performed statistical analysis of all quantitative data collected during the in­
life phase of the study. The use of the word "significant" or "signjficantly" indicales a statistically 
significant difference between the control and the ex.perimentaJ groups. Significance was judged 
at a probability value of p < 0.05. Mean and standard deviations were calculated for all 
quantitative data. Male and female rats were evaluated separately. 

Statistical analysis was conducted by Provantis® version 9, Tables and Statistics, lnstem LSS, 
Staffordshire UK; INST AT. 

7 .A Statistical Methods 

ln~L ife Datt\ 

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 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 and non-significant findings were further analyzed 
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by a post hoc multiple comparisons test (e.g. Dunnett's test lDunnett 1964 and 19801) of the 
individual treated groups to control. 

8. STUDY CONDUCT 

A. Laboratories 

Testing Facilil\ 

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

B. GLP Compliance 

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

C. Test Procedure Guidelines 

This study design confonned to the following guidelines: 

• OECD Guidelines for Testing of Chemicals, Section 4, Test o. 407: Health Effects. 
Repeuted Dose 28-Day Oral Toxicity Study in &dents (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 
R.edbook 2000, Revised 2007, TV.C. 4. a. Subchronic Toxicity Studies with Rodents 
(2003). 

9. FINAL REPORT AND RECORDS TO BE MAINTAINED 

The original, signed final report and all paper raw data will be sent to the Sponsor. A copy of the 
signed report, together with copy of the protocol and all raw data generated at Product Safety 
Labs, are maintained in the Product Safety Labs' Archives. 

The following records arc maintained: 

A. Information on test substance includes but was not limrted to the following: 

Storage Disposition 
Usage 

8. lnfonnation on animals includes but was not limited to the following: 

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

All other records that would demonstrate adherence to the protocol. Any electronic raw data 
generated by the Test Site are maintained in accordance to the Test Site's procedures. 

10. PROTOCOL, PROTOCOL AMENDMENTS, AND PROTOCOL DEVIATION 

See Appendix A for the Protocol, Protocol A mendmenls, and Protocol Deviation. 
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11. RESULTS 

A. Mortality and Clinical Observations (Tables 1-2; Appendices c.E and J) 

All animals survived test substance administration. There were no clinical signs considered 
related to test substance administration. 

The fate of all animals is presented in Appendix J. 

Incidental clinical signs included: superficial eschar on the face of l/5 Group 2 males and a lesion 
on the tail of 1/5 Group 4 males which correspond to the following detailed clinical observations: 
eschar on the face of 1/5 Group 2 males and a lesion on the tail of 1/5 Group 4 m,ales. Neither of 
these findjngs was deemed to be test substance-related. 

Females 

All females appeared active and healthy throughout the entire study. 

8. Body Weight and Body Weight Gain (Tables 3-4; Appendices F-G) 

Overall and mean weekly body weights and mean daily body weight gain for treated male and 
female rats in Groups 2-4 were comparable to their respective control Group 1 values throughout 
the study. 

C. Food Consumption and Food Efficiency (Tables 5-6; Appendices H-1) 

Due to a recording error, the food consumption for Days 1-8 couJd not be detennioed. Mean 
oaily food consumption and mean food efficiency for treated male and female rats in Groups 2-4 
were comparable to control Group l values on Days 8-15. 

D. Necropsy Observations (Appendices J-K) 

There were no macroscopic findings at necropsy. 

12. CONCLUSION 

Under the conditions of the study and based on the toxicological endpoints evaluated, male and 
female Sprague Dawley rats are expected to well tolerate dose levels of 500 mg/kg/day of Silk 
fibroin in a study oflonger duration. 
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TABLE 1: SUMMARY OF IN-LIFE CLINICAL OBSERVATIONS 
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Day numbers re l ative to Start Date 

Sex; Male 
0 125 250 500 

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

Lesion 
Number of Observati ons 
Number of An i mals I 
Days from • to 15 15 

Eschar 
Number of Observations 7 

Number of Animals 1 

Oays 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 l 2 3 4 
Dose Level (mg/kg/day) 0 125 250 500 

Number- of Animals in Group 5 5 5 5 
Obser-vations During Removal From Cage 
and Handling 
Handling Reactivity 

Scor-e1 

0 0 0 0 
Vocali:zation 0 0 0 0 

Palpebral Closure 0 0 0 0 

Lacrimalion 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 

Piloerect.ion 0 0 0 0 

Fur/Skin 0 1(42); 1(42) 0 1(43) 

Muscle Tone 0 0 0 0 
Respiratory Pattem 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 

Vocalimtions 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 

PupiUary Reflex 0 0 0 0 

1 An enoy ofO indicates that all animal~ in the group appeared oonnal when evaluated for the specified observation, or that all animals 
did not exhibit the specific clinical sign. An coll)' greater than U indicates the number of animals in lhe group that exhibited the 
specific clinical sign. A number in the parenthesis (if present) represen!S the score given for the observed clinical sign. 

• Eschar (othcr)/eschar (face). 

J Tail lesion. 
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TABLE 3 (cont.) SUMMARY OF DETAILED CLINICAL 
OBSERVATIONS 

Females 

Days 1, 8, and 15 

Group l 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 

Score' 

Handling Reactivity 0 0 0 0 

Vocalization 0 0 0 0 

PaJpebral 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 I) 0 

Twitches 0 0 0 0 

Other 0 0 0 0 

Pupillary Response 

Pupillary Reflex 0 0 0 0 

1 An entry of O indicates that all animals in the group appeared normal when evaluat.ed for the speciJied observation, or that all animals 
did not exhibit the specuic clinical sign. An entry greater than O indicates the nwnber 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 cliuical sign. 
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TABLE 3: SUMMARY OF MEAN BODY WEIGHTS 

000365 



Page 23 
Study Number 50725 

Bodyweight (g) 

Sex: Male 

Day(s) Relative to Start Date 

0 
mg/kg/day 
Group 1 

125 
mg/kg/day 
Group2 

250 
mg/kg/day 
Group3 

500 
mg/kg/day 
Group 4 

1 Mean 
SD 

N 

2362 
16.7 
5 

237.0 
18.9 
5 

233.4 
18,4 
5 

236.6 
15.4 
5 

8 Mean 
so 

N 

289.2 
18.3 
5 

281.0 
25,3 
5 

311.4 
40.6 
5 

295.4 
16.1 
5 

15 Mean 
SD 
N 

344.8 
30.6 
5 

331.8 
36-7 
5 

344.0 
29,6 
5 

351.6 
21.1 
5 

Statistical Test 2 Way ANOVA Transforma~on: Automatic 
Interaction Facior. Nol significant Time Facior. 1% significance level Group Facto~ Not significant 
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Bodyweight (9) 

Sex: Female 

Oay(s) Relative to Start Date 

0 
mg/kg/day 
Group 1 

125 
mg/Ilg/day 
Group 2 

250 
mg/kg/day 
GroupJ 

500 
mg/kg/day 
Group 4 

1 Mean 
SD 

N 

151 .2 
5.5 
6 

151.4 
15.0 
5 

1526 
8.0 
5 I 

154.2 
7.0 
5 

8 Mean 
SD 

N 

176.8 
8,6 
5 

169.4 
12.7 
5 

177 2 ' 
11.J 
5 

181 .0 
7.4 
5 

15 Mean 
so 
N 

200.6 
11 .6 
5 

196,2 
9,7 
5 

19B.4 
13.2 
5 

204 ,8 
9,9 
5 

Statls~cal Test 2 Way ANOVA Transfonnafio~ AutomaUc 
Interaction Factor. Not significant Time Factor. 1% significance level Gro~p Facto~ Not significant 
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TABLE 4: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN 
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Mean Dally Body Weight Gain (g/day) 

Sex: Male 

Day{s) Relative to Start Date 

0 
mg/kg/day 
Group 1 

125 
mg/kg/day 
Group2 

250 
mg/kg/day 
Group 3 

-500 
mg/kg/day 

Group 4 

1 -, 8 Mean 
SD 

N 

7.57 
2,'lJ 
5 

6.29 
1.33 
5 

11. 14 
6.35 
5 

8.40 
0.40 
5 

8-->15 Mean 
SD 
N 

7,94 
2,20 
5 

7,26 
2.48 
5 

4.66 
7.42 
5 

8.03 
0.8S 
5 

1-> 15 Mean 
SD 

N 

7.76 
1.34 
5 

6.77 
1.77 
5 

790 
1.24 
5 

8.21 
0.55 
5 

Statistical Test: 2 Way ANOVA Transfom,ation: Automatic 
Interaction Factor. Not slgnlficant Time Factor: Not significant Group Factor. Not significant 
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Mean Daily Body Weight Gain (glday) 

Sex: Female 

Day(s) Relative to Start Dale 

0 
mg/kg/day 
Group 1 

125 
mg/kg/day 
Group 2 

250 
mg/kg/day 
Group3 

500 
mg/kg/day 
Group 4 

1-+8 Mean 
SD 
N 

3.66 • t 

0.59 
5 

2,57 
1,10 
5 

3.51 
0.58 
5 

3,83 
0.23 
5 

8 ----.1 5 Mean 
SD 

N 

3.40 
0.55 
5 

3.83 
0.80 
5 

3.03 
0.36 
5 

3,40 
0.57 
5 

1-> 15 Mean 
SD 
N 

3.53 
0,49 
5 

3.20 
0.61 
5 

327 
Q.40 
5 

3.61 
0.35 
5 

Sta'tistical Test: 2 Way ANOVA Transformation: Automatic 
ln!eraction Factor. 5% significance level Time Factor: Not significant Group Factor. Not significant 

11' (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 ConsumpUon (g/day) 

Sex: Male mg/kg/day 
Group 1 

mg/l(g/day 
Group 2 

mg/kg/day 
Group 3 

mg/kg/day 
Group4 

Da s Relative to Start Date 
s- 1s Mean 

SD 
N 

35.77 
11.,62 
5 

I 26.80 
0.40 
5 

24.94 
5.40 
5 

1.49 
5 

Statistical Test Generalised Anova/Anoova Test Transformation: Automatic 

1 (R • Automatic T ransforma~on: Rank) 
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Mean Daily Food ConslllT]ption (g/day) 

Sex: Female 

Day(s! Relative lo Start Date 

II 
mrrog/day 

roup 1 

JI:) 
mg/~glday 
Group 2 

L:JU 

mg/kg/day 
Group3 

JU\/ 
mg/kg/day 

Gro11p4 

8-,. 15 Mean 19.17 R' 17.71 19.11 23.03 
SD 0.89 0.72 0.81 3.81 

N 5 5 5 5 

Statistiml Test Generalised Anova/Ancova Test Transformation: Automatic 

1 [R - Automatic Transformation: Rank] 
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TABLE 6: SUMMARY OF MEAN FOOD EFFICIENCY1 

1 Food efficicn~y = Mart.Jlu ·' 1_!illio 
Mean Oaily Food ConS\lmplion 
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Food Efficiency 

Sex: Male 

Day(s) Relative lo Start Date 

u 
mg/kg/day 
Group 1 

ll.) 

1/kg/day 
roup 2 

.(.::N 

mg/kg/day 
Group3 

:iuu 
mg/kg/day 
Group4 

B-> 15 Mean 0.229 R' 0,271 0.167 0.276 
SD 0.059 0.093 0.320 0.034 

N 5 5 5 5 

Sta.tlstical Test Generalised Anova/Ancova Test Transformation: Automatic 

1 [R - Automatic Transrorma~on: Rank] 
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Food Efficiency 

Sex:Female 

Day( s) Relative to Start Dale 

u 
mg/kg/day 

Group 1 

1/:l 

m&'kglday 
roup 2 

l;IU 
mg/kg/day 
Group 3 

i)U\J 

mg/kg/day 
Group 4 

8 -> 15 Mean 0.1781.A' 0.216 0.159 0,148 
SD 0,030 0,046 0022 O.D18 

N 5 5 5 5 

Statistical Test; Generalised Anova/Ancova Test Transformation: Automatic 

1 [1,A Auloma1lc Transformation: Identity (No Transfomlation), (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 

000377 



Page JS 
Study Number 50725 

l4-Day Oral Toxicity Sllldy 
Product Safety Labs Protocol# P7 I 0.01 

PSL ID: 190614-1D 
Study N:o: 50725 

SILK FIBROIN SOLUTION: 

A 14-0AY REPEAT DOSE ORAL GAVAGE 

RANGE-FINDING STUDY IN RATS 

PRODUCT IDENTIFICATION 
Silk Fibroin solution 

PSL PROTOCOL NO. 
P7l0.0l CMR 

PERFORMING LABORATORY 
Promiot Safety Ll1bs 

2394 US Highway 130 

Dayton, New Jersey 08810 

PSL STUDY NUMBER 
sons 

STUDY DIRECTOR 
Raghavendrtt Gowda, _pho 

SPONSOR 
Cambridge Crops Inc 

444 Somervme Ave 

SomerviUe, MA 02143 

lnuod: 06/19/19 
Page I of IJ 

000378 



Page 36 
Stud Number 50725 

14-Day Oral Toxic!~ Study 
Product Safety Labs }tl'(ltocol # P710.0I 

PSL ID: 190614-ID 
Srudr No: S072.S 

TABI.E OF CONTENTS 

TABLI! OF CONTENTS.w ............. - ................ ,._ .................................... --····--•-•·•···· ..... ., ...... .. ........... , .. .............. 2 
I. TITLB OF STUDY: .................................... ............. .. ......... .... ............. ...... ..... ... ....... ............................ .... .. .......... 4 
2. OBJECTIVE .................... .............. ............................................................... .... ..... .. ......................... .... ............... -4 
l . STUDY DIRECTOR ... ........................ .................... ..... .................................................... ..... .............................. � 
4 . NAME AND ADDRESS OF TliE 11:STINO FAClLITY .......... .. ............................... .. .................................... 4 
S. SPONSOR ... .................... ...... ...... ............................ ....... .. ............... ., .... ., ., ....................... .................... .. .. ....... � 
6. SPONSOR REPRBSENTATIVl! ....................................... ......................................... .................. ....... .......... 4 
7. DATBS ...... ..... ....... .. ........... ... .... - ...... ... .. .. ......................... ....................... ........... ....... ...... - ................. .......... .. . 4 
8. TBST SUBSTANCE .... .................................. ...... ................ .. .......... .............. ......... ..... ............... ... ......... .. . , ..... 4 

8.A Source ...... ......................... ........................... ........ ...................... ., .......................... ................................ � 
11.B ldentiflcation ...... .... ........... .................. . .............. ,. .................. .. ...... ............. ........................ .. ..... .......... 5 

8.C All&lysls ............. ................. ........................... ........... ....... ......... ................. ..................................... .... - ... 5 

8.D Hazards ... ........................ .................................... ............................................ .................................... 5 
9. OENERAL TEST SYSTEM PARAMETBRS ................. ....... ......... .. .. ............ .......... ......................................... 5 

9.A Animal Requlremenu, ....... ......... ................................ ...... ........................... ......... ...................................... 5 

9.A. I Number of Animal 1: ..... ...................... .................... .. ... ....................... ............... ....................... 5 

9.A.2 NumberofOtoup1: .......................................... ................. ............... ...... ... ..... ... ... ...... ............. , .... 5 

·9.A.l Number or /Ulimlll.l pcrOroup: ..... - ............................................ - ............... .. ..................... s 
<J .A.4 ~11· . ... ................. ....................................................... ..... .. ......................................... ....... .. ......... S 

9.A.$ Sp~cs/Sualn: ................. ......... ........ ..... ............................................ .. ..... ..................... .... ........... $ 

9.A.6 Ag./W~iallt· ........................................ ... , ........... .. ..... ....................................... ................... 5 

9.A. 7 Sllppli.,... .. .... -............................................ . ......... ......... ....... .............. ... .. . . ...... ...... ............... S 

9.8 TC31 Sy.item J1111ific1don ........................................................... . - ..... ... .. .. ....... .. ....... - ............................. !i 

9.C Husbllndry .............. ....... .. .................... - ... ........ - .................... ............. ........... ................................. ..... 6 

9.C.I Houlioa .............. ..... ..... .................. ......... ........ ... ...... - ............ ..... ..... .............. ................. , ............ , 

9.C.2 Acclimttlon... ............... .. ..... .. ................ .. ........................................................................... 6 

9.C.l feed .......... .......... ..... ................ ... .... .... .. ......... ....... ......... ..... ....... .................................... ............. 6 

9 .C.4 Water .. ......... ................. .... ................ .. .......... .... ...... .. ............ ....... ........... .. .................. .................. 6 

9.C . .5 Contaml~Mll ...... .. ....... ........ .................... .................... _ ............................ - ...................... .. ..... 6 

9.0 lclcn1ilka.tion ............... ,., ....... ................ ............................. ............... .... .. ............................ ........................ 6 

9.D. I C1gc: ........ . , .... . _ ................. .. ... ................................. .. .... ........ ....... .... ... ..... ........ ...... .. ...... ........ .... 6 

9.D.2 Anlmal .......................................................................................... .............. ................................ 6 
10 . llXPllRJMENTALDESION ........................................ ................. .. ...... ... ... .... ... ................................................. . 7 

10.A lw,,1.e of Admlnl1n:adoo ................... .... ... - ..................... ..... .......................... ..... .... ................................ 7 

I O.B Justification or Route: of Adminiln.lion ..... _ ................ ... ...................... ..................................................... 7 

10,C Collll'QI or Bias ........ .................... ...... ... .. ... ...................... .. .. ....... .. , ... ..... ..... ...... ... .......................... .. - ...... 7 

10.D Dou levels .. ...... ............ ......................................................... .. ....................... ........ .............................. 7 

10.a JustlJlcatto11 o( Douuvcl Set~tion .......... _ .... - ... ; ... ,.. ......... ...... - ....... ............. - ......... ~ ......... ........ ? 

l uved: 06/19/19 
Page2ofl3 

000379 



Page37 
Study Number 50725 

• 
14-Day Oral Toxlcl1Y Sludy 

Product Safety Labs Pro~ol # P710.0I 
PSL ID: 190614-10 
Stlldy No: sons 

11 . GENERAL PROCEDUR.es ..................... ·-·--•· ...................................... .............................. .............................. 7 

11 .A Selecrio<i of Animals. ......................................... ........ .......... ....................................... ................................. ? 

l l .8 Dose P~aratiom a'1d Ptocedures ................................................................................................. _ ............ 8 

11 .IJ. I Test S\lbstence Prepanlion ................ ........................................... .................. ........................ ,,_,.8 

11.8.l Dole CalculatfOll.l ...... , .................... .. , .............. ................................. ....................... _ ... .......... _ ..... 8 

11 .B.3 Doling ................................................ - ...... ............................................................................ 8 

11 .C Samplin, ofTW Sub1t1nce and Dole Prepalfliona ............ .............................................. ......... ................. 8 

11.C. I Sample Collcctlou ..................................................................................................................... 8 

11.C.l Test Sllbstance and Doae l'ltpar11ion Sllblllty ..................... ...................................................... 8 

11 .C.3 Dose Prcpanllon Homoget1eity ..... ................................................................................................ l 

I J .C.4 DoR Propanilion Cooccntr1tloo VeriJieacion .................. w .... ............................. . ........... ........... . .. 8 

11.C.S Semple Presctvetion .... .. ....................................................... .. ..................................................... . ~ 

11.C.6 Sample AMlysis ... .......................................................... ......... ................. ........... ......... ............. -.9 

11 .D Analytical Cflemi1try ...................... - ................... - .... - ....... _ ....................... ................................ -.9 

11 .D. ! Sample S1on1gc ................. ................... ... ........ ........................................ ........................... ............ 9 

11.D.2 Rcfc~nce S11b11111i" .............. ......... ..... _ .. , ........................................ .. ...................................... 9 

11.D.l Chemical Arutlysb (}'SL SOP Ill I 04) ............................................... ......................................... 9 

11.D.4 Data Reporting ................................................................. .. ......................................................... 9 

11 .D.S Anll)'lletl RC1)0n 1.nd Roeoids lo be Mal.a.taillcd .......................................................................... 9 

! I .E CUn!cal OlmorvaliOIII ... .......................................................................................................................... 9 

11 .f Body Weigh! and Body Weight Oaln _ ............................. .................................................................... ... I 0 

11.0 .Food ConaUlllplion and food Elllciea.&:y .............................................................................. ............... I 0 

! I.H Tmninal SeQiflce ....................................................................... ..... ......................... .... ...... - ................. 10 

I I.I Unscheduled Sacrifi~ ............................................................ ............... ............. ..................................... 10 
12. SfATISTICAI.ANALYS!S ..... . _ ........................ ............................................ ....................... .................... .... 10 

11.A Sllllistlcel Mcthods .. .. ................................. ·» .... ... ............. ... 10 ............. .......... ..... ........ m ......................... ,. .. ... 

13. FINAL REPORT .... ... ................................... ................................................. ....... ...................... ........................ 11 
14. STUDY CONDUCT ........................................................................... ............ ......... .......... ....... ............... ....... ... 11 

14.A Laborator!es .................................. ............................................... .. .................. ........................... ............... 11 

14.B OLP Compliance ... .......... - .. _ ... ....... ....................... _ ... _ .................................................................... 11 

14.C Tent Proccdwe O11ideliuoa .............................................................................. ......................................... . 12 
15. RBCOJtDS TO BE MAINJ'AINBD-·-·-··· .... --.................. ~ ............................ ......................................... i1 
16. PROTOCOL AMENDMENTS AND DEVlATIONS .................................................................................. - 1 l 
17. DISPOSITION Of TEST SUBSTANCE ...................................................... ....................................... ..... ..... .... 12 
18. PROTOCOL APPROVAL ....................................................... ................... ........ ........................................... ll 

fPUed; 06119/19 
Pagel of IJ 

000380 

http:PROCEDUR.es


Page 38 
Study Number 50725 

14•Day Oral Toxicity Study 
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1, TITLE Of STUDY: SILK FtBROIH SOl.lfflON: A 14-DAY REPEAT DOSE ORAL 
GAVAGE RANGE-FINDING ST\JOY IN RATS 

2. OBJECTIVE 

The objective of this range-finding study is to cva!uille the potential subchronic toxicity of Silk 
fibrin solution in male and female rats lhat ia likely to arise from repeated ex.pos11re via oral 
gavage over a te!ll period of at leut 14 day&. These data will ~ used, along with existing data 
provided by Spo0$0r, to select dooe fovels for a subsequen! longer toxicity study in rals. 

3, STUDY DIRECTOR 

Rilghavcndn1 Gowda, PhD 
Study Dire~or 
Tel: 732-438-$100 xlS42 
Elllllil: R.aghavendraGowda@J>roductSafetyLabs.com 

4. NAME A.ND ADDRESS OF TH1: TESTING FACILfTY 

Prod11ct Safety Labs (PSL) 
2394 US Highway 130 
Daytotl, NJ 08810 
Tel: 732-4J8-SI0O 

5. SPONSOR 

Cambridge Crops Inc 
444 Somerville Ave 
Scmerv!Jlc1 MA 02143 

6. SPONSOR REPRESENTATIVE 

Adam Bellfens 
Cambridge Crops Jn<: 
444 Somerville Ave 
Somerville, MA 02143 
Tel: JOUB0.3965 
E11111il: 0dam@cambrid~rops.oom 

7, DATES 
Proposed in-life start dllte: June 24, 2019 

Proposed cKperiment,al termination dale: July 08, 2019 

9. TEST SUBSTANCE 

B.A Source 
The test substance wiU be provided by the Sponsor. 

laued: 06111)/19 
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Product Safety Labs Ptolocol # P710.0 I 

PSL ID: 190614-ID 
Siudy No: 50725 

8.B ldentfflcatlon 

The test substance- will be idenlified using lhe followipg infonnation ))rOl'ided by the Spollllor and 
PSL iden1ifica1ion number: 

Tesl Substance: Silk fibroln solution 
Batch#: 128 
PSL ID: 190614-1D 
Pll)'5ical Description: Slighlly yi,llow liquid 
Composilion: S.0 % Silk Fibroiu (CAS# 9007-f.iS-S) & 95 % Waler 
Stonge Condllions: -20 ilC (thawed on ice before: use at ll.!llbient temp) 
Exp'iration Date: 07120/2019 
Documentatlo11 of the methods of synthesis, fabrication, or derivation or lhe tes! .substance i~ 
retained by rhe Sponsor. 

8.C Analyaia 

The lest substance,-IIS received, i1 expected lo be stable for lhe duration of lhe study. Stability of 
!he neat test subslance and concentrations of the test Sllbslance in vehicle will be determined a, 
partoflhi1 study. 

8.D Hazards 

Appropriate rouline safety precautions will be CMrclsed in the handling of Che rest substance 
unless ~lhcrwige indicated by the Spausllf. 

9. GENERAL TEST SYSTEM PARAMETERS 

9.A Animal Requlrementa 

9.A.I Number of Anilnllb: 40 

9,A.2 Numbu of Groups: 4 (3 dose lisvels per sex+ I control group per sex) 

9.A.3 Number of Animals per Oroup: 10 (5 male,, 5 females) 

9.A.4 Sex: Male and ft:mak; female& WIii be nulliparous and non11regnant. 

9.A.S Spccics/Stntin: CRL Sprague-Dawley CD• 10S ral!I 

9.A.6 Age/Weight: Seven lo eight weeks at i.nitiflion; the weight variation will not exceed 
-"'.20¾ofthemean weight !br each·sC'X-

9.A.7 Supplier: Olarles River Laboratories, Inc, Rllts will be shipped in filleted ca11ons by 
airfreight and/or truck 

9 .B Teat Systam Justfflcat!on 

The Sprague-Daw!cf' rat Is lhe system of choice because, historically, It has been a p,efem:d and 
commonly u1cd spedes for oral lollfoity tests. The eu,rent.stale or scientific knowledge does not 
provide occeptable a!temati'les to the use of live animals to ac:complieh lhe objec1ive or this 
study. 

luutd: 06119119 
ragc5 of 13 
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9.C Husbandry 

9.C.1 Housing_ 

The animals will be housed in regulady cleaned cages which wntbnn to the sis 
rec:ommcndaliollS in lhe m051 n:cenl Guide for lhe Care 811d Use or Laboraloiy Ani11111Js 1• 
The imimal room wilt '1ave 11 12..hour llJhlfdark cycle and will be kc,pt clean and vonnin me. 
E!nvironmcnlal controls ate .set to 11U1!n111in tcmpemu.r:c and relative humidity nsngcs of 21 :t 
2"C 1111d 30-70%, re,pectively, The obaervc:d vnlueslra1"1gc.o; will be d0c11mented in the raw 
data. 1n -addition, airflow in the animal room will be muintained al or above 10 ai, chanp 
per hour. 

9.C.l Aa:limatlon 

The animals will be oondi.lioned to !he housing facilities fOI' ai lca'II live days prior IO testing. 
Body weigh~ and c!inieal obilel'V&tlons will be recorded al least rwo lil!IC.! prior 10 atndy 51111. 

9.C.3 Feed 

2016 Certified Envigo Tcklad Global Rodent Diet" (Envigo Tekled. lne.) will be stored in a 
dedicated tcmpen,l\ll'e and humidity monitored feed storaa~ ,ire and available ad libitum 
dii.ring acclimation !ll'ld throughout the study, =:ept when animals a.re fasted for termi1111I 
sacrifice. 

9,C4 Water 

Fil!ered lap water will be available ad libitum from individual bottles attached to the cn[lllS or 
fiom an automatic walaing ~,;ccsi; system. Wa~ analysis is ooodue1ed by Pn:oi&ion 
Alialytlcal Servioca, Inc., Toms River, f-.lJ and South Brunswick Municip.J Water Supply, 
South Brunswick, NJ. 

9.C.S Coo111minants 

lhere ate no known ccntunlnan!S reuonably cic,peck.d to be found io lba food or watct that 
would interfere with the rcsuhs of this study. Routine a.nalyi;is consisting of each lot of feed 
used in !his study will be received ftom Erivigo Tcklad Inc. {M&lison. WI). Waler enalysla ~ 
conducted pcriodi~ly and IJie records ate ki:pt on file at Ptodoct Safety Labs. The date(s) of 
the moat recent anal)'lles will be reported in tl,c final report. 

9.D ldentlfh:atlon 

9,D.I Cage 

Each cage will be idclitilied I!)' a cage card indicating at least tile ,tudy nwnber, dose level, 
gDIIJ) wignment, individu.11 ~ idcntific:ation, 8lld sex oftbc Bnillllll. 

9.0 ,2 Ai!lrnal 

&-;h animal will be glvw a scqucnlial ffllmber In addltlon to bci:n_g uniqut:ly jdentified with a 
Monel" self-piercing swnle.ss stct:I car 1ag, 

1 NalloMI RC5Uldl Co11110il. (2.011), Owldefo, rM Care a~rf U.t, oflAbo•atory A~lmol• (8" •dJ. WUblnal••• DC: Tll~ tq1io,;,,I 
~ .tttlfeltllu-Ptttr." - - ------- -

luued: 06119119 
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14-Day Oral Toxtclty SIUd)' 
Product Safety Labs Protocol# P710.0I 

PSL JD: 190614•1 D 
Study No; :10725 

10. EXPERIMENTAL DESIGN 

10.A Route of Administration 

The tes1 subuance will he administered by ort1I gavage. 

10.B JU11tificatlon of Route or Admlnlskalion 

The orttl route or administration wllS sel~ted by 1he Sponsor. This route of odminis1rat1on ls 
recommended in the referenced gu tdclines (Seetfon 14.C) and a potential route of humai, 
e~posure. 

10.C Co.ntrol of Blaa 

Animal$ will be randomly assigned to 1es1 groups s,ccotding lo PSL sor ~714 . Fi\/e male Gnd 
five fem~lc rt1t$ will be randomly 3ssigned to each oflhe following test groups; 

10.D Dose Level• 

Five 111alc a11d five female Jest animals will be lllndomly as.signed to each cf the following 1c,1 
groups: 

Group No. Animals/Group 
(M/F) 

Tal'get Dose Level 
(m,Jkl!/day) 

Dose Volume 
(mUkslldav) 

Do1c Concemnlion' 
(mg/mL) 

I SIS 
Vehicle Control• 

0 
0 

2 SIS 
Low Dose 

125 
12.S 

Intermediate- Dose 10 
25 ] SIS 

250 

4 SIS 
Hi~Dose .so 

SOIi 
'Appropria1e con~nlrullons oflhe tesc 1ubsc,ncc In \lel11clc 10 sehlevc the IBftel dor.e level. 
• Waler. 

10.E Justification of Dose L&vel Selection 

TI1e dose levels of 0 (vehicle corurol), 125,250, and 500 mg/kg/day ofsllk flbroin .olulion wcri: 
sekcted by the Spo1uor in consu.lration with ·the St11dy Direc!Qr. The higti ihm, i.s a tolcrabh: dose 
and is not expected 10 cause marked 1oxlci1y. The intcrmedlale and low dose levels 11<c selected 
IO deri\le a dose-response: rot any eff«ts obscrnd. TI1ese dars wlll be used 10 sclcCI dose levels 
fore su~uent tonger 1oxlclty study. 

11. GENERAL PROCEDURES 

11 .A Selectlon of Animals 

Forty (40) hc:allhy rats (twenty males; IWenl)' females) will be used oo 1esL Animals will be 
selected fer this study on lhe basis of adequate body weight gain, absence of clinical signs of 
disease or injury, and D body weighl within 2:20% of the mean within a sc.,i:. Selec1cd nm wlll be 
distribuled by 111ndo1ni2a1Jo11 according to stral!ticolion by body weighl so lhat thcrt will be no 
stotisrically sig11ificant difference among group body weigh! means within ~ sex. 

!SSQcd: 06/ 19/19 
P11&c 1 of I l 
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Product Safety Labs 

11 ,B Dose Preparations and Proc.edunia 

11 .B. I Test Substance Ptq,aration 

The tesl substanae will be mixed weight to volume (w/v} in waler, Group I will ~ivo 
distilled waler tlone, au vehi~le control Fl'eSh formulations con11ining 12,5 (low dme), 25 
(inlcnmdiate dose), end 50 (high dose) mglmL eo~tratiC11111 of the test 1ub$1anc.e will be 
prepared ont:e a week. The fonnulatlons will be wrtex if necessary al ambient temper~ 
1111til a vis111lly homogeneous mii1ture ii achieved. PRp11n11lo111 of the lest s11bstance will be 
documented in the raw data, 

11.8.2 Dose C1lcu)ations 

Individllal dosea wiU be calculala! based on the most recco.l weekly body weights md will be 
adjusted each wuk to maintain the 1ilrg,eted dose level for all rats-(i.e,, mg/kg/day), All dOSl:5 
will be administered volumetrically at IO mllkg. The conll'OI group will rec:eive the vehicle 
only, al lhe same dose volume, as the lest animals. 

11 .B.3 Dosing 

Eadt animal will be dosed by oral intubation using a 1tainless steel t>all-tipped gllvage nde 
anached to an appropriite s)'t nge. Ooso administration will be daily (7 days/wee:k) for a 
period of at le&$\ 14 days. The dose mixtures will be maintained on a magnefic stir p~ 
during dose admlniS1111tion. The first day of administnition will be oonsidered Day I of the 
&llldy. Dosing will bo al approx'!tnately the same lime each day (:U houn). Reaidusl dose 
mixtures will be properly diacarded following ~ ily ~dminislT'Btion and 511mpllng (as 
re<pri,-cd), 

11.C Sampling of T .. t Substance and D011e Praperatlons 

11.C. I S1"1'le C.ol!ections 

The neat test wbs1111ce and dose prepanilions will be sampled In duplicaic. Addllional 
sampleii may be collected •Pd ~d, at the discretion of the Study Director, to msure 
slllbility. homogeneity, and accun.cy of the dose '°nccnttations over the course of the study, 

11.C.2 Tes! Substanc:e and Dose Pnipan1t:ion Stability 

The tcsl substance is expec1ed to be ffllhlo over the oowse ofche s111dy 1111der the collditio115 of 
st0111ge 11t Produd Safe\y Labs. Cliven chat !he doso preparations wm be prepared dally, 
tn11intainc:d on a cStir pklle during d~ lldminlslralioa, ~nd ll5ed within approximately two 
houn;, the test substane.e in the ~011!1 is considered lo be sla.ble. A sample of the test 
substance (ilea!) will be colleclc:d at tht begiMlng and end of the in-life phase. 

11.C.3 Dose ~tion Homogcn~ity 

At the kicg!nl'ilng of ihe study, form11tati011 of each concentration will bc prepared according_ 
10 the prcx:edures as will be used on test (Sodlon 11.B, I). Samples &om these preparations 
will be collected ltorn the top, middle, and bottom of each conccntnltlon of tell sub.wince that 
\YBS prepmd in lhc: vehicle. Slltllple of the Ychiclc control will be. collected ftom the middle 
of die conlBincronly. 

11.C.4 Olm Preparation Conc:emn.tion Verification 

SIID1j)les for concenlralion verification will be collecled fmm dose prepamlion:s at the 
beginningoflhutudy (as l)Brt of the homogmeity 11SSeSSment, Section 11.C.J), 

lfflled; 06/I 9/1 I> 
P11go 8 oflJ 
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11 .C.S Sample P..._,ervatlon 

Upon sampling. dose preparallo115 and neat test 111bstance will be &tored ftw.en . Samples will 
be wn.,idered stable from the poln1 al which they arc frozen, All aamplcs will be retained 
until finalization of the study and discardc:d following the i:m.ance ortbe final report. 

11.C.6 Sample Analysis 

SclC(ll:d frozen samples described above wUI be amt to Product Safety ubs Analytical 
Services for future analyais of doae prqia.ialiottS (i,e,, high and low doses), neat test 6Ubstance 
1&mple$, If ne<:essary, the concentr.ilion veriflcalions will abo idcntirccd via BCA ll$58.)' with 
silk flbroin solution I.Si the standard. Altervatively, grayimelrical methods are also applicable 
(i.e. TOA, moismre analyier). 

11.D "nalytlcal Chemlatry 

11 .D. I Sample Stonige 

Upoo receipt, all samples will be stored and maintained frozen prio.r to analysis, 

l l.D.2 Reference Substance 

An aliquot of the tat aubsi.noe will seivc as the rcte11:nce standmd. 

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

Arullytic,111 test methodology, if supplied by tho client, may be adapted by PSL persoMel and 
appropriately employed as needed. Samples will be anaty.r.ed in replicate. A detailed 
desoription of the 1111alytical test method will be documented. Any remaining sample malerial 
will be malned witil finali:ration of the study and discarded following lhe issuance or the final 
repon. 

11.D.4 Data Reporting 

D41.a will be Qptured an 5tand:ud raw data. ~beets 111\d u inatrument outplll. 115 necessary, and 
summarized in tabular form. 

11.D.5 Analytical Report and Records to be Maincalned 

Summary data tables will be provided to the Sllldy Dircotor. Upon complelion of the study, 
all raw dalll wi11 be translmed to the Study Director. 

11.E Cltnlcal Ob� ervatlons 
All animal~ will be observed at feast twice daily for viability, Cag~idc observations of all 
animals wlll be performed daily during the study. All findings will be recorded. 

Prlor to the first t.rutment with the test substance on Day I, and approximately weckfy lhcteafter, 
a detailed oba.erv11tion will be cond11cted (PSL SOP #726) while handling the animal, a-rally on 
days that the animals arc weighed and f'ood conswnption measurements arc taken, Potential signs 
noted should include, but not be limited to: changes ln skin, fur, eye$, and mucous mcmbnines, 
cx,cul'1'e:nCe or secretions Uld exctetio(ls and autonomic ac,tivity (e.g., lacrimation, piloerection, 
pupil size, un1Jsual respiratory pattern). Likewise, changeii In g11it, pOffllle and response to 
handling as well •s the pre.sena: of clonie or tonic movem.onts, atereotypies (e.g., excessive 
grooming, repetitive circli11g), or biv.rre behavior (e.g., seJf.mlltilation, walking backwards) 
should ~Isa be recorded. The date and clodc time of all o\mrvations and/or mortallty checks will 
be recorded. 

)SS!Jed: 06119/19 
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The Study Director will be promptly notified of scverc/rcmarkablc clin~al obse.rv11tions, will be 
=dviHd whr:n an animal is found In a mortb.und condition, and moy authorize eulhanasia ond 
necropsy as MC;essary lo avoid lhe lou of quality data. All such iiuthoriuitions will be recorded 
in the raw da!ll. 

11.F Body Weight and Body W111lghl Gain 

Individual body weight!! will be rccordod at leBS1 lwo times during aC(llimation. All ani11111ls will 
be weighed on Day I {prior to study start) BIid appro1dm.atcly weekly thereafter (intervals of 7 
days ct I). Additional bodywcighti may be taken for any animal wi1h marked clinical 
ob11ervation&, at the disctction of the Study Dim.lor. The anima.ls will also be weished prior to 
sacrifi~. Decedents neod not be weighed. Body weight gain will ~ calcula_ted for s.clectcd 
intervals and for the ~tudy overall . 

11.G Food Consumption and Food Efflclancy 

lndividual food consumption wlll ~ meaeure4 and recorded, 10 coincide with body weight 
mcasurcmenis. Food efficiency will ~ calculated and rq,or1ed. 

11.H T111rmln11I Saelfflce 

At 1ennin11.l sacrifice, ell surviving animals will be eu1hanizcd by Cl!Sllllg\lination from the 
abdominal aorta under isoflurane anesthesia. All animals in the study wlll be subjecled lo a groSli 
necropsy, which will indude examination of the atemal surface of lhe body, a.II orifices, 
musculoskeletlll £ystem, and the d'anial. d>oracii:, abdominal, and pelvic cavities with their 
associated organs and 1issu1::11. All gross lesions will be reoordii:d. 

11.1 Unaeheduled Secrffloe 

Any rat that dies or i& sactificed becau.se of a moribund condition will be o.amined for the cause 
of death or moribund t0ndi1ion on the day the observation is made. R11ts will be cvalllllted ror 
gross lesions. Organs and tissues may be excised and pruerved is described for those animals 
sncrificcd ·by design (Section I I.H) 111 the disGreclon of the Study Dim:tor. 

12. STATISTICAL ANALYSIS 

ln•Life Olla 

Product Safety l.,abs will perform statistical analysis of all data collec1ed during the ill-life pb.i.!e of lhe 
study. The use of the word "significant" or "11ignificanily" indicates a statistically significant difference 
between lhe co11u-o! and the experimental gioup1. Sigmlicaoc;c will be jlidged 1t II probability value of p 
< 0.05. Mca11 allli ,1a11dard deviations will be calculated for all quantitatiw data. Male and female rats 
will be evaluate,;! separately, 

StatiJrical 1111alysls w!ll be conducted by using one or more of the following sot\warc applii;a1io11s: 
Pn>vantis• version 9, Tuble11 and Smlistlcs, Jnstem LSS, Slafford5hi~ UK; INSTAT Qr Prism 
Biostatistics, GraphPad Software, San Die&o, CA; Stalllicw, version S, SAS Institute Cnc., Cuy, NC; and 
SigmaStat, version 2, Systat Soflware, Se.rt Jose, CA. 

12.A Stael&tlcal Melhods 

In-Life Data 
~or all In-life endpo1111$ that are identified es multiple measurenwnu of continuous CUiis over time 
(e.g. body weight panunelcrs, food CODIUD'IJ'tion, and food effii:iency), treat111tnt ind control 
groups will be compared using a 1wo--way analysis ofvuillllcc (ANOVA), testing lite etrect$ of 

~ - both- time- and, lreatment,-v.<ith . method& aceo\ll\ting_ for -RpCSled..mell$\lr.~..in .one indepeadlillt . _ 

,~: 011,'\"19 
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Study No: sons. 

vari•ble (time)2• Significant i11tcraCli0115 observed bctwe1n treatment and time a.• well as ma.in 
e!Tects and non-sign(ficanl lindin~ will be fut1hcr a.nalyi:ed by a post hor: multiple cumparuom 
tell (e.g. Dunncl:t's 1cst1·')offl111: individual 1te1tcd groups to control. 

If warrenled by sufficient group 1i2u, Ille incidence of clinical obaervatioo1 may be CYllluated 
through sequential application of a trend: test. Other ,proce,dures will be med if appropriale, 
following cons11ltal1011 with the Sponsors, "'d will be dasccibed in the finaJ report. 

13. flNAL REPORT 

A signed study report will be provided to the Sponsors. This report will, include individual 
animal data (and mcana where appropriat<:) for concentrations of test subslance received (lf 
applicable); lime or observation of each abnonnal sign and iu subsequent co1111c; bod)' weighlll; 
food consumption and food efficiency values; and necropsy Ondingii,. The: final repon will also 
inch,dll the pl1Xltdure11 and wnclusions drawn by the: Srudy Director. A .signed study report will 
be provided to the Spon50nl. 

14. STUDY CONDUCT 

14.A Laboratom• 
Tetting Facili!y 

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

Test s11bs.tance and dose Product Safely LI b1 
preparation analysis 2394 Highway 130 

Dayton, NJ 08810 
Prospll(;rive P.l. Cs); 
David SiMing. BS 
William D. Omve!le, MS 
Catherine Wo, PhD 
Lyla Ansah-Johnson, BS 
Peter Zehr, PhD 
JeS.!lica Bcllizio. MS 

14.8 GLP Compliance 

This study will not be perfonned in full compliance with Good Laboratory Practice (OLP) 
standards, but will be conducted in a OLP-compl!Sllt facility. 

1Mot11!sky,H (2014). lntvili•~ bio,1.ti11ic1, • n0111N1themotkol !Pride 10 tt11tblfe1I 1lru,tln.g (l"' EditiOII}. Oxfa,d Unlvmil) 
Prest, New York, NJ. 

1 'D•lll'l<II, C,W. (1980), l'tlTWlte lt!Ulliplc c9mp!IIUON Ill Ill• unequal •&ri•11e• cue. J. h,or. S1a1l,1, A<soc. 15, 791i.SOO. 

1 Duoneit, C.W, (I 964). New 1tbl11 (Ofmullipfe c ·oi(iw1tlf 1cojffiijJ'."B/o,;;,1;R.t. 20(l)~482"49r.···---- -- ------- - -
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14.C Teat P-rocadure Guldellnes 

This study design ii based on the following g,,idelines: 

• OECD Guidelines fOf Testing of Chemica.b, Section 4, Test No. 407: Health Etroor,, 
Repe"led Dene Z8-D!lY Of"Q/ Toxicity Stud)' i,, Rod~nts (11-dopted 199S; updated Octobcf 
2008). US EPA Heallh Elf«is Test Guidelin~: OPPTS 870.3050 Repealed Daso 28..day 
Oral To~icily Study in Rodents (2000}. 

• US FDA Toxico!oaical Principles for the Safety AS11o,iimen1 of 'Food 1ngredients, Redbool; 
2000, Revised 2007, IV .C. 4. a. Subchronlc Tozicity Sntdie11 with Rodtinls (200)) 

15. RECORDS TO BE MAINTAINED 

The ori.gioal signed report and 1111 111.w paper data wiU be 9ent to the Sponsor. A copy of the 
signed report, together with a copy of the protocol and 11ll raw data gcnc~ed at Product Sarety 
Lnb;, will be maintained in the Product S11fety Lab's Ar,;;hrvw. 

The following records will be maintained: 

A. 1nformatlon on test sub1tenee will include but not be limited to the following : 
Storage Disposition 
Usage Test sub,tancc ~nd dose preparation analysis 

B. Information on animals will include bul not be limited to the following: 
R~elpt, date ofbinh Food conNmplion 
lnililll health assessment Clinical observations 
Doiing Individual necropsy records 
Body wolghls 

All other recor& that would demonstrate lldherence to the protowl, Any electronic raw data 
generated will be fflllintainod in accordance to the TesL Site's procedures. 

16. PROTOCOL AMENDMENTS AND DEVIATIONS 

All amendments and/or devrations to this protocol and the rwons therefore, mall be 
appropriately documented, signed by the Study Dire..tor, artd described in the final report. 

17. DISPOSITION OF TEST SUBSTANCE 

All remairung lest subsrani:e will be pro~ly disposed, uni~ otherwise specified by the Sponsor. 
Recor~ ofumpledlsJJO$ition will bo 11111i.nlained by PSL. 

P•gc 1211fll 
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14-DayOral Toxicity Study 
Product Safety Labs Protocol # P710.01 

PSL ID: 190614-ID 
Studt No: 50725 

18. P~OTOCO
Signature: .... , Signature:  

Adam Behrens Raghaven~= 
Sponsor Repreuntativc Study Director 

Cambridt:e Crops, Inc Product Safety Labs 

6/20/2019 Date: __________ _ Date· ~

""'~~ 
Dan Merkel, BS, 
Prca.idcnt 
Product Safety Labs 

~/2';b 9 Oa~; 

l,su,d: 06/19/19 
Paae 13 of 13 

___ w;c:J..:~'---.;.....1--
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1roduct Safe Labs 

f.ROTOCOL AMENDMENT 

14-Day Oral Toxicity Srudy 

PROTOCOL NO.: P710,0J CMR AMENDMEITT NO.: I 

STUDY NO.: sons PSI.NO.: 190614-ID; 190628-10 

ADD: 

PSLNo.: 190628-ID 

Bitch II : 136 

Expiration Date : 07(20/2019 

REASON: 

An additional shipment oftest substance was supplied by the Sponsor in order to complete tin:: requested study. 
PSL No, 190623-1 D wilt be uJed for testing. This emendmem hes no adverse lmpacl on lhe study, 

.., u. ;i.ol 
, Date 

Study Dirc1:tor 
Product Safety Labs 

Raghavend 
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Product Safe • Labs 

1j·••1•..i1 1 

R,1,'l ,;'.1 \.f.,.'~IJ i1 , Jtt',(j.J ~11~ 
V 1,1) I i,r: .1 •, •I 

t• "11U.l ll.l ":,,)JC!~ 
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r'roduct Safety Labs 

1, 1111.: .t.1 11 

'IU 1\ loj."~&1 I 

~ 'u,-1 ,, ' I ~ I 
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·roduct Safety Labs 

PROTOCOL DEV1ATION 

SILK FlBROfN SOLUTION: A l4-DA Y REPEAT DOSE ORAL GAV AGE RANGF,.. 
Fl'NDlNG STUDY IN RATS 

PROTOCOL NO. : P7 1O,0 J CMR DEVIATION NO. ; I 

STUDY NO.: 50725 PSL 0 .: 190614-ID 

PROTOCOL SECTION: 11.E General Procedures; Clinical Observatiort.s 

The protocol states: 

AU animals will be observed at least twice daily for viabHity. Cage-side observations ofall animals 
will be pcrforlllcd daily during tbe study. All findings will be recorded. 

PROTOCOL DEVJATION: 

The prolo(:{)I req uires lhal cage-sf de clinical observations be performed and recorded daily. Clinical 
ubservatiuns were not recordt:d for al l animals on Sludy Day 13. 

REASON FOR UEVIA TIO : Scientist oversight. 

IMPACT ON STUDY: /\II An1mals were. observed to be active and healthy on Day l2and on Day 14ofrhe 
study. For purposes of the final report, these animals will be considered active and healthy throughout this 
period . This deviation does not adversely affect the outcome of!he study or ,nterpre(lltloo of 1he result< 

Raghavend Gowda, PhD Date 
Study Director 
Product Safety Labs 
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APPENDIX B: FEED AND WATER ANALYSES 

PRODUCT IDENTIFICATtON 

Silk Fibroin 
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APPENDIX B (cont.): FEED ANALYSIS 

++++ •' ,' •• ,# - ~ • ~. ; ~• , • 

2016C\,:'! 
1 � • - •,)'t- l.l 1 • • •~. -ENVIGO 
Teklad Certified Global 16% Protein Rodeo! Die1 
Loi Number 2016C-D41619MA 
Date al Manura01u,e 161\p~019 

RePOrtOale 26Ap~019 

l.sboratory Diet Certlflc6tl0rJ Report 
T~e fallaw!ng lllrta is s co~•olld•lion of reoullS obtained from O<'l8 
Of more lncle1111naem IH!iJ1y l~b<>rulories. The eclual l.obcrulol}' 
re.;vllS are avall!IOI& upor1 roquesL 

2 0 19. 04. 2 9 
11 :24:17 ·05'00' 

Ar:c1tv!ih> 

•i1:)~ t, ~ 

Protein 

Fst- • :· . 

Fiber 

K!~f~hl"' 
Ash 

Culcluiri 
P'1osphcrue 

r~._ .iHfV,.) 

,- I • , _ I• ,;, k,. ., I t f 

18.90 

ue 
3.Di 

.. -·1~:,:i : 
U1 
o.u 
o.ea 

Esl,1t,f1,,h[Jd J;,'ll"lxln,11.,, 

4na1ysrs -<.,t,11• pn•11 l,r:"l"(<'r'!r1h ,111 

~~••:t~_. • •. . ••• :' ,•: : •; ;~·;., • • ' • :,: • - f • 0 I• 
0 

J,• • 

Anicrnc ""0,10 pem 1.00 
Cldmii¥1\" ) < O;l°O -' Pl'III' ' ., . p:sg · ·; 
Lead 0,42 ppm 1,.SO 
"1•.i1:l!rj' · , : -<:~~ , ;,~l)!li ,c ; , , ,. 0:29", _: <.: 

Al~tn•·n 1!1, 82. G1, G2 < 6.00 ppb 
w;.dL;

5.00 
41 

A?drin <0.01 ppm 0 .03 
Uodane ·<0,01 ppm 0.05 
ChtordM~ <0,01 l?Pffl 0 .05 
ODT &" nila1Bd 9ubSlar\a!s •cO,OJ Plll'1 0,15 
Oieldlin <0.02 µµm 0,03 
&,~_,tn ·, <0. Q2 ppm 0.03 
Heplachlor <0.01 p_pm 0.03 
HeFiia_~1or ~o!QClo ;.'.0,01 - PP'" 0.03 
To"8pl>ane <0,10 ~_pm 0.1s 
PCEl06 ,.' ',:;: , ·.,..G.11 Pl'l'l ·· ·0.15 • 
a-6_f1C <0.01 ppm 0.05 
t>{lttC_ _ <0.01_ fitro .,0.()5 
d-BHC <0.01 - ~~ 0.05 
»•~ilcti!M)b'el\ltl~ii · < 0.D1 ,: _, -, l>P" ,0.03 
Mife,< ' cco:01 ,PP" 0.02 
Mell'I - c:;hlort, · · _ -:: .. , ·s O;O&._ ... ,,. . • . 

·•· a:o . .so . 

Thlrnel < 0.1& ' epm,, 0.60 
Dfa-~l' ~ = - .-~· • .. ~ ·- ~ -~ri+·· . ~·pm·. ,0,'$0"' I ' 

D11uu110n < 0.16 ppm 0.50 
~'ollirr;tP.arat~ic" ~'o.14 , p~ :o.so 
Mala1hion <0.14 PJ"I" 050 
P~;.;!liion-, • <0'.12 
Tn"><lan ·c:0:02 

Pi>m .o·~ .. 
__ ppm 0.50 

Ethio1C· , ~<0.'14 ' PPm '0.50 
T,1thl0JI <0.16 ppm 0 ,50 
1-....1~1C11i111 .. -... ,,_.,..~,o,.,..•JTii 

En~igo Telded Diets + Modison wt + c,nvigo.com + tekf;id'.-11o@envlgo.cQm + (600) 483-5523 
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++++ 
-ENVIGO 

Teklad Certified Global 16% Protein Rodent Diet 

Lot Number 201tiC•032819MA A"1•lf'!l1• f'lo'\1,111 '"'• \ 

Date Df Man uladun, 2B Mar2O19 : ' ; ' ··~ ·-::·,. ·.~.:~.;l 
Report DB.Ill DBApf'2019 Protein 18.&0 

. '3J18 '. !-:~(. 
LAboratory Ole1 Certlflcatfo11 Report Fib.er ~.89 
The following dala is a conso!kfatjon or m61l!l.s obtained from o,ie M91s1tr111 •. -i.i:f3 ·:·' 
or more lndapandent testing labcratoriea. The actual l•bonito,y 

4.:H rnult.s are avallabla upon requesl 
Cel¢1~m M•· 2019.04.08 19:23:49 
Pho~pt,orus O,H 

-05'00' 
=-~F;i.E.F£f-;F 

~ ::#~ '~ ~-~~· 

:~--~~~ -=--.-•.--''l~-~ .-~~:::_-..;...c'=~_c,· -....-,·--';,~~-;;~,·= --,_-==,.· 
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l&lrcury , • o.". ' · . , . <:'0-:Qa·_· , pjim · . :·. '0,~ . · .. '. 
Seleritum °}\~~ ~- ' '. ·-- -~-·-11111119MU • ' . . ~ 
A0aloxin B1, B2, G1, G2 < 5,00 ppb 5,00 

At<l~n <0.01 0.03 PP~ 
uidarie < 0.01 ppm 0.0~ 
Chlordane <0.01 1>Pm 0.05 .... Ql:tf" B. . !l'l;11Jd' BUbsl11naiii :· ·c·v;o_, ; ppm ·. tqs 
Oieldlin <0.02 ppm 0.03 
Endrl~- .· < ii.02 -::oiim ~:03 
Hepladdor < D.01._ pplTI 0.03 
Heptllti,ri,/ Epo~~; < o·.IJ1 .. "iiiirn '0.03 ' 
TolG!pnsne < 0.10 IIP"1_ 0.1 5 
P~·• ·.•''·.-·_._ <0:10 · ppm . -'o.1s -
a-Bl1C < o.o, ppm 0.05 
l>-B_1fo•· < o,p,1) .• ,-.. PPQ'I , " . ··q;os .. 
11-BHC < 0.01 Pl>ITI 0.05 , 
Hii¥diloi?f>tirite_lie < J).D1 , . ·pprri . . · Q,D3 · .... 
Mire~ < 0.01 ppm 0.02 Mil·•- · 111o· ·' · · · · · , ""011 · · · · · · ~ · · · ·'o"" .. 
lli;;/4aw-1flunlHiM1i 
!0~1~,~ '·· f"_.· .·,:, ..• .,,. • <00 .. :,1~ . P.P!"' ,. .~~ -
_ 1/µ~0ll < . , _ . P,Pm ·.-·, · 0.~0 . 
Olsulralon < 0.16 ppm 0.50 
.MeiriyfP!irsthlo~ ;· · <Q,1~· · j,pm , D,50' 
Malslhion < D,H ,PP"' 0.50 
Pani)ll1911 ' d. 12 · ppJl"I_ -o .so 
Tl\lodan ~ 0.0.2 PP!" 0,50 
l':thjqn .' . -< .o.1.f ,pp_m 0, 50 
Trithicn < 0.1& ppm 0.50 

--'T"O!llf"DIIIIQrDri!,C"l01rMIM1ll'Utt! 1!,C-OQ'4':fO-n 

Envigo Teklad Diets+ Madison WI+ ~rl\'lgo.w1n + tektadinfo@envigo.com + (800) 48~5523 
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APPENDIX B (cont.): WATER ANALYSIS 

In June 2019, water was analyzed for contaminants. 

LABORATORY: PRECISION ANALYTICAL SERVICES, INC 
2 I 61 Whitesville Road 
Toms River, NJ 08755 

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

PRODUCT IDENTIFICATION 

Silk Fibroin 
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Individual Animal In-Life Clinical ObservaUons 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Srudy in Rais 

Sex.: Male Anlmal Observation Type: All Types From Day 1 (Start Date) ta 15 (Start Date) 

1 7001 Normal 1 to 14 
Scheduled Removal (Te minal) 15 

7002 Normal 1 to 14 
Scheduled Removal (Terminal) 15 

7003 Normal 1 to 14 
Scheduled Removal (Tenminal) 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 (Termin al) 15 

7012 Normal 1 to 14 
Scheduled Removal (Terminal) 15 

7013 Normal 1 to 14 
Scheduled Removal (Term inal) 15 

7014 Normal 1107 

Scheduled Removal (Te,mlnal) 15 
Eschar, Face, Superficial 8 to 15 

7015 Normal 1 to 14 
Scheduled Removal (Term inal) 15 

-
3 7021 Normal 1 lo 14 

Scheduled Removal (Terminal) 15 
7022 Normal 11014 

Scheduled Removal (Terminal) 15 
7023 Normal 1 to 14 

Scheduled Removal (Terminal) 15 
7024 Normal 1 to 14 

Scheduled Removal (Terminal) 15 

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

Silk Flbroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rais 

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

3 7025 NOl'mal 
_Sched~led Removal (T~rmi~al) 

1 to 14 
15 - -

4 7031 Normal 
Scheduled Removal (Terminal) 

11014 
15 

7032 Normal 
Scheduled Removal (Terminal) 

1 lo 14 
15 

7033 Normal 
Lesion , Tail 
Scheduled Removal (Termin al) 

1 to 14 
15 
15 

7034 Normal 
Scheduled Removal (Terminal) 

1 to 14 
15 

7035 Normal 
Scheduled Removal (Terminal) 

1 to 14 
15 

Values = Clln Obs Range 
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Individual An imal In-Life Clinical Observations 
PSL Study Number 50725 

Silk Flbroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Srudy in Rats 

Sex: Female Anlmal 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 lo 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 
Schedul~ ~:mo~_l_(Terminal) 15 

2 70i6 Normal 1 lo 14 
Scheduled Removal (Terminal) 15 

7017 Normal 1 to 14 
Scl1eduled Removal (Terminal) 15 

7018 Normal 1 to 14 
Scheduled Removal (Terminal) 15 

7019 Normal 1 to 14 
Scheduled Removal (Tennlnal) 15 

7020 Nonnal 1 to 14 
Sc~~ured R~~val (Term nal) 15 

~ 
3 7026 Normal 1 to 14 

Scheduled Removal (Termlhal) 15 
7027 Normal 1 lo 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 lo 14 

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

Silk Flbroln: A 14-Day Repeat Dose Oral Ga11age 
Range-Finding SWdy in Rats 

Sex: Female Animal Obseivation Type: All Types From Oay 1 (Start Dale) lo 15 (Start Date) 
3 
4-

7030 ---
7036 

7037 

7038 

7039 

7040 

- -- . Scheduled Removal (Terminal)_ -
Normal 
Scheduled Removal (Terminal) 
Normal 
Scheduled Removal (Terminal) 
Normal 
Scheduled Removal (Terminal) 
Normal 
Scheduled Removal (Terminal) 
Normal 
Scheduled Removal (Terminal) 

15 
1 to 14 
15 
1101-1 
15 
1 to 14 
15 
1 to 14 
15 
1 lo 14 
15 
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APPENDIX D: DETAILED CLINICAL OBSERVATIONS SCORING KEY 

PRODUCT IDENTIFICATION 

Silk Fibroin 

000404 
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Ease of 0. Slight/moderate resistance=-animaJ is easy to handle, may squirm or vocalize 
Removal/Handling occasionally 

I 
I. No resistance - animal is flaccid when being handled 

I-
2. High resistance - animal is difficult to handle, and/or squirms continuously 

,,__ _ _______ --+ 3. Ai essive - biting or lun ~ behaviors ecificall directed at handler 
Emaciation 0. Absent 

I . Present confirmed using body weights) 
Eyes 0. Normal 

I , Exophthalmos - abnormal protrusion of eyeball present 
2. Enophthalmos- posterior displacer:nent of the eye (sunken eyeball) 
3. Eye lesion - mechanical damage or otl1er {e.g.,_ orbital bleedina) 
0. Normal 
l. 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 olher skin lesions 

Lactimation 0. Absent 
I . Present- lacrimalion noticeable 
2. Excessive - animal has excessive amount of (caring 

Mucous Membranes 0. Normal 
(color) I • Blanch to pink tone 

2. Dusky rose to deep tlush 
3. Cyaoosis (blue) 
4. Excessive or abnormal se,cretion 

M sclc Tone 0. Normal - muscles -----------are resilient and firm and the -hi-nd legs go through their foll range of 
motion 

I . Increased - muscles are rigid; hind limbs will not go through l.hcir full range of motion 
2. Decreased - muscles are flaccid· hind limbs have Jillie or no resistance to movement 

Pal "ebral Closure 0 , Eyes wide open 
I . Eyes hall\vay shut 
2. Eyes complete! shut 

Piloerection 0. Absent 
I. Present 

Pupillarv reflex 0. Normal 
I. Slow or absent- u ii reaction is slow or absent, 

Resniratorv Pattern 0 . Normal 
I.Slow 
2. Rapid 
3. Rales (Moist or Dry) 
4. Gasping 

_______ __ 5. Labored - D, spnea 
Salivation 0. None 

I. Prel\ent - salivation 
~ 

---------- -
is noticeable around the edge of the mouth 

2. Excessive - salivation extends to the fur around the ·aw 
Vocalization 0. Absent 

' 

l. Present- animal vocalizes un rovoked or continuously vocalizes when bein•' handled. I 
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tud, Numher 50725 

Open Field Observations 
Activi l\'/Arousal ------------------------------------~ 0. Alternating behaviors - animal goes through normal repertoire of behaviors during 

observation period; these con.~ist of exp loring, sniffing, grooming, rearing, etc. 
1. fnactive/Alert - animal sits in one place during the observ.ttion period bul appears to 

be aware of its surroundings. Tt 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 darl and freeze during 
the observation period or animal may sit in one place and jump at any sound or 
movement. 

Convulsions 0. 1one 
I. Clonic - alternating periods of conlJ"action and relaxation of muscles 
2. Tonic - prolonged period of muscle conLraclions 

Defecation 

j 
0. None/Normal 
.1 • So fl (partially formed) 

--::--,----~~~~ 2. Diarrhea (water) feces usualh· of increased volume 
Gwt 0. Nonnw 

]. Ataxic Gait- inability oftruncal, 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 liae without 
lurching. 

3. Impaired Gait - indudes steppage (due to dorsiflexioo or fool or toe the animal d1·ags 
iti; forelimbs, walks on its knuckles or lifts its forelimbs unusually high to avoid 
dragging its toes over U1e ground)· spastic (shuflling gait with legs rigidly extended 
and not lifted during movement; waddling (lateral wobbling of !he pelvis); dysmetric 
(i.ncoordinating movement with a coarse tremor due to overshooting goal). 

4. Total gait incapacity - applies when lhese are severe gait abnormalities or 
combinations of ~ait abnormali 

Loe-0motion (sr eed and 0. Normal 
ri.l/.9r of movementJ I . Somewhat impaired 

----~ 2 . Totally im.._1_wr_· _ed ______________ _ 
0. Absent 
I. Present 
NOTE.: When resent a comment will identil) findin~ 

I Posture 0. Nol1Tlal (awake) - e.g., alert, sitting, standing, or rearing or Normal (sleeping) -

~ i 
e.g. curled up, usually with head down 

I. Hunched - e.g., abnormal posture 
2. Flattened (prone) -e.g . ._ limbs spread out 1~ flat or on one side 

I 
Tremors 0. None 

I. Slight- e.g., localized involuntary oscillatory movement 
~ ------ 2. Severe - e.~., more lo more than one area or involvin whole body_ 

Tv,itchcs 0. None 
I. Slight- hrief coarse involuntary muscle contraction 
2 . Moderate - increased frequency and severity 

__________ 3. fasciculation - wave-like rl les ofa muscle or gro of muscles 
Unu ual Behavior 0 . Absent 

I, Present- Stereotypies/Biz.arre behavior/Aggression be specific in describing all 
unusual behaviors on daLa sheet 

Urination 0. None/Nonna] 
I . Excessive 

ocalizations 0. Absent 
1. Present 

000406 
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APPENDIX E: INDIVIDUAL ANIMAL DETAILED CLINICAL OBSERVATIONS 

PRODUCT IDENTIFICATION 

Silk Fibroin 
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lndwldual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Flbroin: A 14•Day Repeat Dose Oral Gavage 
Range•Findlng Study In Rats 

Sex: Male Oay(s) Relative to Start Date 

0 DetCllnObs (Removal from Cage) 
mg/kg/day Handling .Handling Handling Vocalization Vocalization Vocalization Pa!pebral Palpebral Palpebral Lacrimation Lacrimalion Lacrimation Eyes Eyes 
Group 1 Reactivity Reactivity Reactivity (RC) (RC) (RC) Closure Closure Closure 

a l . I 
1 8 15 1 15 1 8 15 1 8 15 1 8 

7001 0 0 0 I 0 0 0 ' 0 0 I 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 I 
7005 0 0 0 0 0 0 0 0 0 0 0 0 I 

0 0 
0 0 
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Individual Animal Detailed Clinical ObservaUons 
PSL Study Number 50725 

Silk Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rais 

Se~: Male Oay(s) Relative to Start Date 

0 
mg/kg/day Eyes Mucous Mucous l DetCllnObs (Removal from Cage) 

Mucous Salivation Salivation Salivati~ EmaciaUon 1 Emaciation Emaciation Piloerectian PiloerecHon PiloerecUon Fur/Skin 
Group 1 Membranes Membranes Membranes 

. I 
15 1 8 I 15 1 1 

I 
I 8 I 15 I 1 8 15 8 15 I . 

, 
I 

. 
i 

7001 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 
7002 0 0 0 0 0 0 0 0 a 0 0 0 0 a 
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 

I 
0 0 0 0 0 

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

SIik Fibroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rats 

Sex: Male Oay(s) Relative to Start Date 

0 DetClinObs (Removal from Cage) Oe{ClinObs (Open Field Obs) 
mg/kg/day Fur/Skin Fur/Skin Muscle Tone Muscle ToneMuscie f one Respiratory Respiratory Respiratory Pupillary Pupillary Pupillary Ac~vltyl Acijvlly/ Activity/ 
Group 1 Pattern Pattern Pattern Reflex - Renex Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 l 8 l 16 1 . 1 8 15 1 8 15 I 
7001 
7002 
7003 
7004 
7005 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

I 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 0 0 0 
0 0 I 0 0 0 I 0 I 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 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 Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gail Gait Gail Locomotion locomotion 
Group 1 

I , 8 15 1 8 
. 

15 1 e 15 1 8 15 1 8 

7001 0 0 0 0 0 0 I 0 a 0 0 D 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 
7005 

0 0 0 
0 0 0 

0 
0 

0 
0 

0 0 0 
a 1 0 0 

0 
a 

0 
0 

0 
0 I 

0 
0, 

0 
0 

0 
0 
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Individual Animal Detailed Clinical Observations 
PSL Sludy Number 50725 

Silk Fibroin: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study In Rats 

Sex: Mate Day(s) Relative lo Start Dale 

0 DetClinObs (Open Field Obs) 
mg/kg/day LocomoUon Defecation Defecation Defecatton UrinaHon Urination Urination J Unusual Unusual Unusual Vocalization VocallzaUon Voca!ization Other 
Group 1 Behaviols Behaviors Behaviors (OF) (OF) (O F) 

15 1 8 ' 15 . , I 
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 a 0 0 a 0 0 0 D a 
7003 0 0 0 0 0 0 0 0 D D 0 0 0 0 
7004 0 0 0 a 0 0 0 0 D 0 a 0 0 0 
7005 0 0 0 I a 0 0 0 0 0 0 0 0 0 0 
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lndlVldual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Flbroin: A 14--Day Repeat Dose Oral Gavage 
Range-F inding Study in Ra ts 

Sex; Male Day(s) Relative to Start Date 

0 DelClinObs (Open Field Obs) 
mg/kg/day Other Other Twitches Twitches Twitches 
Group 1 

8 15 1 8 
I 

16 

7001 0 0 I 0 I 0 I 0 
7002 0 0 0 0 0 
7003 0 0 0 0 0 
7004 0 0 0 0 0 
7005 0 0 0 0 I 0 
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Study Number 50725 

lndtvidua1 Anfmal 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) RelaHve to Start Date 

125 DetCllnObs (Removal from Cage) 
mg/kg/day Handling Handling Handling VocalizaUon Vocalization jVccallzation Palpebral Palpebral Palpebral Lacrimation Lacrimalion Lacrimation Eyes Eyes 
Group 2 Reactivity Reactivity Reactivity (RC) (RC) (RC) Closure Closure Closure 

1 8 15 1 8 15 1 8 1 f 8 
• 

I 15 I 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 a 0 0 0 0 0 a 
7013 0 a 0 0 0 0 0 0 0 0 0 0 0 0 
7014 0 a 0 0 a a 0 0 0 a a 0 a 0 
7015 0 a 0 I 0 0 0 0 0 0 0 0 I 0 0 0 
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Individual Animal Detailed Clin ical Observations 
PSL Study Number 50725 

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

Sex: Male Day(s) Relative lo Start Date 

125 DelClinObs (Removal from Cage) 
mg/kg/day Eyes Mucous Mucous Mucous Salivation Salivation Salivation f Emac1alion Emaciation Emaciation Plloerection Piloerection Piloerection Fur/Skin 
Group 2 Membranes Membranes Membranes 

15 1 8 15 I 1 8 15 f 8 
I 

15 , 8 5 1 

7011 0 I 0 0 0 I a 0 0 0 0 0 a 0 0 I 0 
7012 0 0 0 0 0 a 0 0 0 0 a 0 0 0 
7013 0 0 0 a a 0 a 0 0 0 a a 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 a 0 a 0 0 
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Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Sil~ Fibroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Start Date 

125 
mg/kg/day 
Group 2 

7011 
7012 
7013 
7014 
7015 

Fur/Skin Fur/Sk.in 
DetClinObs (Removal from Cage) 

Muscle Tone Muscle Tone Muscle Tone Respiratory Respiratory Respiratory 
Pattern Pattern Pattern 

Pupillary 
Reflex 

Pupillary 
Reff ex 

Puplllary 
Reflex 

OetCllnObs (Open Field Obs) 
Actlvlty/ Activity/ Actlvity/ 
Arousal Arousal Arousal 

8 15 J 1 6 15 1 8 15 , 8 
I 

15 1 8 15 

0 
0 
0 
4 p 

0 

0 
0 
0 
4 !' 
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 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 I 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

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

Silk Flbroln : 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 Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Galt Gait Gait Locomolion l ocomoUon 
Group 2 

I 

I 
1 8 15 1 8 15 1 8 15 , a 15 1 8 

7011 0 I 0 0 0 a 0 a 0 0 0 a 0 
l 

0 0 
7012 0 0 a 0 0 
7013 0 0 0 0 0 
7014 0 0 0 0 a 
7015 0 0 0 0 . 0 I 

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 0 0 
0 0 0 0 0 0 0 0 0 

000417 



Page 75 
Stud\ umber 50725 

lnd!Vidual Animal Detailed Clinical Observations 
PSL Study Number 50725 

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

Sex: Male Oay(s) Relative lo Start Date 

125 DetClinObs (Open Field Obs) 
mg/kg/day Locomotion Defecation Defecatton Defecation Urination Urina ion Urination Unusual Unusual Unusual Vocalization VocaRzation Vocalization Other 
Group 2 Behaviors Behaviors Behaviors (OF) (OF) (OF) 

15 1 
I 

8 15 8 15 1 8 
\ 

15 1 a 15 
I 

1 

7011 0 0 ' 0 0 0 0 0 0 0 0 0 0 0 1 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 

000418 
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Individual Animal Detailed Cllnlcal ObservaUons 
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 DelClinObs (Open Field Obs) 
mg/kg/day Other Other Twltdles Twitches Twitches 
Group 2 

8 15 1 8 15 

7011 0 0 0 0 0 
7012 0 0 0 0 0 
7013 0 0 0 a a 
7014 0 0 0 0 0 
7015 0 0 0 0 a 

000419 



250 OetCtinObs (Removal from Cage) 
mg/kg/day Handling Handling Handling Vocalizadon Vocalization Vocallzatton Palpebral Palpebral Palpebral Lacrimadon LacrimeUon lacrlmatlon Eyes Eyes 
Group 3 Reactivity Reactivity Reactivity (RC) (RC) (RC) Closure Closure Closure 

I 
7021 

t 8 15 1 8 15 1 8 15 
I I 

0 0 0 0 0 0 

1 

0 

8 

0 

15 

0 

1 

0 

8 

0 0 0 0 
7022 0 0 0 0 0 0 0 0 D 0 0 0 0 0 
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 l 0 0 I 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 

SIik Flbroln: A 14-Dat Repeat Dose Oral Gavage 
Range-Ffndfng Study in Rats 

Sex: Male Day(s) Relative to Start Date 
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Study Number 50725 

Individual Animal Detailed Clin ical Observations 
PSL Study Number 50725 

Silk Flbroin : A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Sex.: Male Day(s) Relative lo Start Dale 

250 DelClinObs (Removal From Cage) 
mg/kg/day Eyes Mucous Mucous Mucous Salivation Salivation Salivation Emaciation Emadatlan Emaciation Piloerection Piloerection PlloerecUon Fur/Skin 
Group 3 Membranes Membranes Membranes 

15 1 8 15 1 I I 
B 15 1 8 

I 
15 1 8 15 1 

7021 
7022 
7023 
7024 
7025 

0 
0 
0 
0 
0 

0 0 0 0 
0 0 0 0 j 
0 0 0 0 
0 -0 0 0 
0 0 0 0 

. 0 0 0 0 
0 0 0 0 

0 0 0 

I 
0 
0 0 0 0 
0 0 0 0 

0 
0 
0 
0 
0 

I 0 0 0 
a 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 Flbroin: A 14-0ay 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 Tone Muscle ToneMuscle Tone Respiratory Respiratory Respiratory Pupillary Pupillary Puplllary Activity/ Activity/ Activity/ 
Group 3 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousa.l Arousal 

8 15 
. 

1 8 15 1 8 , 15 t 8 15 
I 

1 8 15 

7021 
7022 
7023 
7024 
7025 

0 
0 
0 
0 
0 

0 
0 
0 
0 

I 0 

a 0 0 0 0 
a 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 I 0 . 0 0 

0 0 
0 0 
0 0 
a 0 
a 0 

0 
0 
0 
0 
a 

0 
a 
0 
a 
0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 a a 
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Individual Animal Delailed Clinical Observations 
PSL Study Number 50725 

Silk Flbroin: A 14-0ay Repeat Dose Oral Gavage 
Range-Finding Study in Rais 

Sex: Male Day(s) Relative to Start Date 

250 DetcllnOl>s (Open Field Obs) 
mg/kg/day Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gail Gait Locomotion Locomotion 
Group 3 

I I . . . 

7021 

1 8 15 

0 0 0 

1 

0 

8 

0 

15 

0 

1 8 

0 0 

15 

0 

1 

0 

8 

0 

15 

0 

I 8 . 
0 0 

7022 0 D 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 a 
7025 0 0 0 0 0 l 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 Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Male Day(s) Relative to Siar! Date 

250 
mg/kg/day 
Group 3 

Locomotion Defecation Defecation Defecation Urination 
DetClinObs (Open Field Obs) 

Urination Urination Unusual Unusual 
Behaviors Behaviors 

Unusual 
Behaviors 

Vocalization Vocallzatlon Vocalization 
(OF) (OF) (OF) 

Other 

7021 
7022 
7023 
7024 
7025 

15 

0 
0 
0 
0 
0 

0 
0 
0 
0 
a 

I a 
0 
0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

8 

0 
0 
0 
0 
0 

I 
15 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

8 

0 
0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

, 
0 
0 
0 
0 
0 

I 

8 

0 
0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

1 

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

Silk Fibroin: A 14.Oay Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Male Day(s) Relative lo Start Dale 

250 DelCllnObs (Open Field Obs) 
mg/kg/day Other Other Twitches Twitches Twitches 
Group 3 

8 15 1 8 15 

7021 0 I 0 0 0 0 
7022 0 0 0 0 0 
7023 0 0 0 0 0 
7024 0 0 0 0 0 
7025 0 0 j 0 0 0 
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Stud Number 50725 

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) RelaUve to Start Date 

500 DetClinObs (Removal from Cage) 
mg/kg/day Handling Handling Handling Vocalization VocaltzaHon Vocalization Palpebral Palpebral Palpebral Lacrimatlon Lacrimation Lacrimation Eyes Eyes 
Group 4 Reactivity Reactivity Reactlvny (RC) (RC) (RC) Closure Closure Closure 

1 8 I 15 1 6 15 1 I a 15 8 I 15 1 
I 

8 

7031 a 0 0 0 a 0 
I 

0 0 0 ' 0 0 0 a 0 
7032 0 0 0 0 0 0 0 0 0 0 0 a 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 I 0 0 0 I 0 0 0 0 0 0 0 0 
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Individual Animal Detailed Clinical Obseivations 
PSL Study Number 50725 

Silk Flbroin: 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 Eyes Mucous Mucous Mucous SalivaUon Salivation Salivation Emaciation Emaciation Emaciation Piloerection PiloerecUon Piloereclion Fur/Skin 
Group 4 Membranes Membranes Membranes 

15 8 15 1 8 15 8 15 1 e. 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 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 

000427 
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lndlvldual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rais 

Sex: Male Day{s) Relative to Start Date 

500 
mg/kg/day 
Group 4 

Fur/Skin Fur/Skin 
DetClinObs (Removal from Cage) 

Muscle Tone Muscle ToneMuscle T011e Respiratory Respiratory Respiratory 
Pattern Pattern Pattern 

Puplllary 
Reflex 

Puplllary 
Reflex 

Pupillary 
Reflex 

Oe!CllnObs {Open Field Obs) 
Activity/ Activity/ AcMyl 
Arousal Arousal Arousal 

7031 
7032 
7033 
7034 
7035 

8 

0 
0 
0 
0 
0 

15 

0 
0 
4 p 

0 
0 

1 1 

0 
0 
0 
0 
0 

6 

0 
0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

., 
1 

0 
0 
0 
0 
0 

8 

0 
0 
0 
0 
0 j 

15 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

1 

8 

0 
0 
0 
0 
0 

I 
15 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

j 
8 

0 
0 
0 
0 
0 

15 

0 
0 
0 
0 
0 

1 fRC:Tafl lesion; Tail was caught In the caging between rack and solid bottom box! 
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Individual An imal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-0ay Repeat Dose Oral Gavage 
Range-Finding Study in Rais 

Sex: Male Day(s) Relative to Start Date 

500 DetClinObs (Open Field Obs) 
mg/kg/day Conwlslons Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gait Gait Locomotion Locomotion 
Group 4-

1 8 15 . 1 6 15 1 8 15 , 8 15 I 1 8 

7031 o 0 o 0 0 0 0 0 0 0 0 0 I 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 
7035 

0 
0 

0 
0 

0 
0 

0 
0 I 

0 
0 

0 
0 

0 
0 1 

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 

SIik Fibroln: A 14-Day Repeat Dose Oral Gavage 
Range-F inding Study in Rats 

Sex: Male Day(s) RelaUve lo Start Date 

500 OetCllnObs (Open Field Obs) 
mg/kg/day LocomoHon Defecation Defecation Defecation Urination Urination Urination Unusual Unusual Unusual Vocalization Vocanzanon Vocalization Other 
Group 4 Behaviors Behaviors Behaviors (OF) (OF) (OF) 

j 15 1 8 15 1 8 15 1 8 15 1 8 15 1 I 
7031 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I 7032 0 0 0 0 0 0 0 0 0 0 0 0 0 a 
7033 0 0 a 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 I 0 0 0 0 0 I 0 0 0 0 0 
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Page 88 
Stud Number 50725 _ _____________ _L 

lndlvldual Animal Detailed Ctlnical Observations 
PSL Study Number 50725 

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

Sex: Mele Day(s) Relative to Start Date 

500 DelCllnObs (Open Field Obs) 
mg/kg/day Other Other Twitches Twitches Twitches 
Group4 

8 16 1 j 8 

7031 0 0 0 0 

16 

0 
7032 0 0 0 0 0 
7033 0 0 0 0 0 
7034 0 0 0 0 0 
7035 a 0 a D 0 
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Stud Number 50725 

Individual Animal Detailed Clinical ObservaUons 
PSL Study Number 50725 

SIik Fibroln; A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rais 

Sex: Female 

0 

Day(s) Relative to Start Date 

DetClinObs (Removal from Cage) 
mg/kg/day 
Group 1 

Handling Handling Handling Vocalization Vocalization Vocalization Palpebral Palpebral Palpebral Lacrimation Lacrimation Lacrimation Eyes Eyes 
Reactivity Reactivity Reactivity (RC) (RC) (RC) Closure Closure Closure 

, 8 15 a 15 8 15 1 8 15 1 8 

7006 a 0 0 a 0 0 a 0 0 0 a 0 0 0 
7007 a 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 a 0 0 0 0 
7010 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

000432 
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Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

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

Sex: Female Day(s) Relative to Start Date 

0 DetClin Obs (Removal from Cage) 
mg/kg/day Eyes Mucous Mucous Mucous Salivalion Salivation Salivation Emaciation Emaciation Emaciation PiloerecUon Piloerection Piloerection fur/Skin 
Group 1 Membranes Membranes Membranes 

15 8 15 1 8 15 1 8 15 8 15 

7006 0 0 0 0 0 0 D D D a 0 0 0 0 
7007 0 0 0 a 0 0 0 D 0 0 0 0 a a 
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 a 
7010 0 D a a 0 D 0 0 a 0 0 0 0 a 
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lndtvidual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study ln Rats 

Sex: Female Day(s} Relative to Start Date 

0 DetClinObs (Removal from Cage) DetCllnObs (Open Field Obs) 
mgli<g/day Fur/Skin 
Group 1 

Fur/Skin Muscle ToneMuscte Tone Muscte Tone Respiratory Respiratory Respiratory 
1 Pattern Pattern Pattern 

Pupillary 
Reflex 

Pupillary 
Reflex 

Pupillary 
Reflex 

Activity/ ActiVity/ Activity/ 
Arousal Arousal Arousal 

6 15 1 , 1 8 15 8 15 . I 

, 8 15 
I 

1 8 15 
' -7006 0 

7007 0 
0 
a 

a 0 0 0 0 a 
0 0 0 a 0 a 

a 
0 1 

a 
0 

0 
0 

0 a 0 
0 0 I 0 

7008 0 0 0 0 0 0 0 a 0 0 0 0 a 0 
7009 0 0 0 a 0 0 a 0 a a a a a 0 
7010 a 0 a a a a a a 0 0 0 0 a 0 

000434 



Page 92 
____________ Stud)_' 1 umber 507~ 

Individual Animal Detailed Clinical Observalions­
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeal Dose Oral Gavage 
Range-finding Study in Rats 

Sex: Female Day(s) RelaUve to Start Date 

0 DetClinObs (Open Field Obs) 
mg/kg/day Convulsions ,convulsions Convulsions- Tremors Tremors Tremors Posture Posture Posture Gail Gail Gail Locomotion Locomotion 
Group 1 

. 
1 8 15 

7006 0 o I 0 

1 

0 

8 

o 

I 

I 15 

0 

1 B 

0 0 

15 

0 
. 1 

0 
I 8 

0 

. 
15 

0 

1 

0 

8 

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 a 0 0 0 0 I 0 a 0 0 . 0 I 0 0 0 

000435 



Page 93 
Study Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

SIik Fibroin: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DetClinObs (Open Field Obs} 
mg/kg/day Locomo~on Defecation Oefecallon De!ecalion UrinaUon UrlnaUon Urination Unusual Unusual Unusual Vocalization Vocalization VocalizaHon Other 
Group 1 Behaviors Behaviors Behaviors (OF) (OF) {OF) 

7006 

15 1 8 15 1 
I 

8 15 I 1 8 - . 15 1 8 15 1 

0 a I a 0 0 a 0 0 0 0 0 0 0 0 
7007 0 a a 0 0 0 0 0 0 0 0 0 0 0 
7008 a a 0 0 0 0 0 0 0 0 0 a 0 0 
7009 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7010 0 0 0 l 0 0 0 0 0 0 0 0 0 0 I 0 
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I0 div Id u a I Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-0ay Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

0 DelCllnObs (Open Ffeld Obs) 
mg/Ilg/day Other Other Twitches Twitches Twitches 
Group 1 

I 
8 15 1 a 15 

7006 0 0 0 0 0 
7007 0 0 0 a 0 
7008 0 0 0 0 0 
7009 0 0 0 0 0 
7010 0 0 I 0 0 0 

000437 



Page 95 
Study Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

SIik f ibroin: 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 Handling Handling Hand11ng Vocalization Vocalization VocalizaHon Palpebral Pa lpebral Palpebral Lacfimalion Lacrimatlon Lacrimation Eyes Eyes 
Group 2 Reactivity Reactivity Reactivity (RC) (RC) (RC) Closure Closure Closure 

7016 

1 

0 

8 

0 
. 
I 

15 

0 

I . 
1 8 15 1 8 15 I , . 

B 15 1 I 8 . ( 0 0 0 0 0 0 0 0 0 0 0 
7017 0 0 0 0 0 0 0 0 0 a 0 0 0 0 
7018 0 0 0 0 a 0 0 0 0 a 0 0 0 0 
7019 0 D 0 D 0 0 0 0 0 D 0 0 0 0 
7020 0 0 0 0 0 0 0 I 0 . 0 I 0 0 0 1 0 0 
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Individual Animal Detailed Clinical ObservaHons 
PSL Study Number 50725 

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

Sex: Female Day(s) Relative lo Start Date 

125 DetClinObs (Removal rrom Cage) 
mg/kg/day 
Group 2 

Eyes Mucous Mucous Mucous 
Membranes Membranes Membranes 

Salivation Salivation Salivation EmaclaUon Emaciation Emaciation Piloerecfion Piloere<:tion Piloerection Fur/Skin 

15 8 15 6 15 8 15 8 15 

7016 0 0 0 0 a 0 0 0 0 0 -0 a 0 0 
7017 a 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 a 0 0 0 0 0 0 0 
7020 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

000439 
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Study Numher 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14--0ay Repeat Dose Oral Gavage 
Range-Finding Sludy In Rats 

Sex: Female Day(s) Relative to Start Date 

125 DetCllnObs (Removal from Cage) De!ClinObs (Open Field Obs) 
mg/kg/day Fur/Skin Fur/Skin Muscle ToneMuscie ToneMuscle Tone Respiratory Respiratory Respiratory Puplllary Pupillary Pupillary Activity/ Activity/ Activity/ 
Group 2 Pattern Pattern Pattern Reflex Reflex Reflex Arousal Arousal Arousal 

8 15 1 
I 

6 15 I , 
I 

6 15 1 I 8 15 1 6 15 

7016 0 0 0 0 0 0 0 0 0 0 0 0 0 a 
7017 0 0 0 0 0 I 0 0 0 0 0 0 0 0 a 

'1 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 D I 0 0 D 0 0 0 0 0 

000440 
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Study Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study 1n Rats 

S&: Female Day(s) Relative to Start Date 

125 
mg/kg/day Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Poslllre Posture Gail Gait Gait Locomotion Locomotion 
Group 2 

1 8 15 

7016 D D D 
7017 D 0 0 

1 
J 

8 

0 
0 I 

15 

D 
0 

• 1 

D 
0 

8 
D 
0 

15 

D 
0 

t 1 

D 
0 

6 

0 
0 

15 

D 
0 

1 

0 
0 

. 
6 

I 0 
0 

0 
0 

I 

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 

DetClinObs (Open Field Obs) 

000441 
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Stud)' Number 50725 

Individual An imal Detailed Clinical ObservaHons 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rais 

Sex; Female Day(s) Relative to Start Date 

125 
mg/kg/day Locomotion 
Group 2 

15 

7016 0 

Defecation 

1 

0 

DefecaUon 

8 

Defecation 

15 

Urination 

l 1 

Urirtalion 

8 

Urination 

15 ~ 

Unusual 
Behaviors 

1 

Unusual 
Behaviors 

I 8 

Unusual 
Behaviors 

15 

Vocalization Vocalizauon Vocalization 
(OF) (OF) (OF) 

1 8 15 t 

Other 

1 

0 0 0 I a 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 D 0 0 0 0 D 0 
7019 
7020 

0 
0 

0 
0 

0 
0 

0 
1 0 

0 
0 I 0 

0 
0 
0 

D 
0 

D 
0 

0 
0 

0 0 0 
0 0 0 

0 
0 

DelCllnObs (Open Field Obs) 

000442 
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Stud Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

SIik Flbroin: 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 Other Other Twitches Twitches Twitches 
Group 2 

8 15 j 1 8 1 15 

7016 0 0 0 0 0 
7017 0 0 0 0 0 
7018 0 0 0 0 0 
7019 0 0 0 0 0 
7020 0 0 i 0 0 j 0 

000443 
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Stud, Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

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

Sex: Female Day(s) Relaijve to Start Date 

250 DetClinObs (Removal from Cage) 
mg/119/day 
Group 3 

Handling 
Reactivity 

Handling 
Reactivity 

Handling 
Reactivity 

Vocalization Vocalization Vocalization Palpebral Palpebral Palpebral 
(RC) (RC) (RC) Closure Closure Closure 

LacrimaUon lacrimalion Lacrimation Eyes Eyes 

8 15 8 15 1 8 15 1 8 15 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 

000444 
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Stud Number 50725 

Individual Animal Detailed Clinical ObservaUons 
PSL Study Number 50725 

Sil~ Flbroin: A 14-0ay Repeat Dose Oral Gavage 
Range-F fndlng Study in Rats 

Sex: Female Day(s) RelaUve to Start Da'te 

250 DetClinObs (Removal from Cage) 
mg/kg/day 
Group 3 

Eyes Mucous Mucous 
Membranes Membranes 

Mucous 
Membranes 

j Salivation Salivation Salivation Emaciation Emaciation Emaciation Piloereclion Plloerection Pi!oerecUon Fur/Skin 

7026 

15 

0 

, 8 

0 0 

15 

0 

1 

0 I 

8 15 1 8 

0 0 0 0 

15 

0 

1 8 15 

0 0 0 

f 
0 

7027 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7028 0 0 a 0 0 0 0 0 0 0 0 D 0 0 
7029 
7030 

a 
o 

0 0 
0 I 0 

0 
0 

0 
0 

0 0 0 0 
0 0 0 0 

o 
0 

0 0 0 
I 0 0 0 

o 
o 

000445 
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umber 50725 

Individual Animal Detailed Cfinical Observations 
PSL Study Number 60725 

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

Se~: Female Day(s) Relative to Start Date 

250 
mg/kg/day 
Group 3 

7026 
7027 

Fur/Skin 

8 

0 
0 

i 

Fur/Skin 

15 

0 
0 

DelClinObs (Removal from Cage) 
Muscle ToneMuscie ToneMusde Tone Respiratory Respiratory Respiratory 

Pattern Pattern Pattern 

1 6 15 8 15 

0 ' 0 0 0 0 0 
0 0 0 0 0 0 

Pupillary 
Reflex 

1 

0 
0 

j 

Pupillary 
Reflex 

8 

0 
0 I 

Pupillary 
Reflex 

15 

0 
0 

� 

DetClinObs (Open Field Obs) 
Acllvlty/ Activity/ Activity/ 
Arousal Arousal Arousal 

1 a 15 

0 0 0 
0 0 0 

7028 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7029 
7030 

0 
0 I 

0 
0 

0 0 0 0 0 0 
0 0 I 0 0 0 0 

0 
0 

0 
0 

0 
0 

0 0 0 
0 0 0 

000446 
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Stud I umber 50725 

1 n d I vl du a I Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rais 

Sex: Female Day(s) Relative to Start Date 

250 DetClinObs (Open Field Obs) 
mg/kg/day Convulsions Convulsions Convulsions Tremors Tremors Tremors Posture Posture Posture Gait Gail Galt Locornotion Locomotion 
Group 3 

1 8 15 8 15 1 8 15 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 a 0 0 0 0 
7029 0 0 0 0 0 0 0 0 0 0 0 0 0 a 
7030 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

000447 
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_______________ S_t_ud_,Y.__um~ 50725 

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 Locomotion Defecation Defecation Defecation Urination Urination Urinatton Unusual Unusual Unusual Vocalizatlon Vocalization Vocalization Other 
Group 3 Behaviors Behaviors Behaviors (OF) (OF) (OF) 

I 

7026 

15 

0 

, 
0 

B 

0 

15 

0 

1 

0 

8 

0 

15 1 8 l I 

0 0 0 

15 

0 

1 I 8 15 

0 0 0 
I \ 

0 
7027 0 0 0 0 0 0 0 0 0 0 0 0 a 0 
7028 0 a 0 0 0 0 0 0 0 0 0 0 0 0 
7029 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0 
7030 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 

000448 
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lndlvfduel Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk flbroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rais 

Sex: Female Oay(s) Relative to Start Date 

250 DetC!inObs (Open Field Obs) 
mg/kg/day Other Other Twitches Twitches Twitches 
Group 3 

8 15 1 8 15 

7026 0 0 0 0 0 
7027 0 0 0 0 0 
7028 0 0 0 0 0 
7029 0 0 0 0 0 
7030 0 0 0 0 I 0 

000449 
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Study Number 5072S 

Individual Animal Detailed Clinical ObseNations 
PSL Study Number 50725 

Silk Flbroim 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 Vocalization Vocalization Palpebral Palpebral Palpebral 
(RC) (RC) (RC) Closure Closure Closure 

Lacri matlon Lacrimation Lacrimalion Eyes Eyes 

7036 
7037 

1 

0 
0 

8 

0 
0 

I 
15 

0 
0 

~ , 1 8 I 15 8 15 I I 

I l 0 0 0 0 I 0 0 
0 0 0 0 0 0 

1 8 15 

0 
0 I 

1 

0 
0 

6 
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 

000450 
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Study Number 50725 

lnd/Vidual Animal Detailed Cllnlcal Obser.,aUons 
PSL Study Number 50725 

SIik Fibroin: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start Date 

500 DeLClinObs (Removal from Cage) 
mg/kg/day 
Group 4 

Eyes Mucous Mucous Mucous 
Membranes Membranes Membranes 

Salivation Saltvation Salivation Emaciation Emaciation Emaciation Piloerection Piloerection Pllcerection Fur/Skin 

15 8 15 1 8 15 8 15 1 8 15 

7036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7037 0 0 D 0 0 0 0 0 Q, 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 

000451 
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________________ Study Number 50725 

Individual Animal Detailed Clinical Observations 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repe;it Dose Oral Gavage 
Range-Finding Study in Rats 

Sex; Female Day(s) Relative to Start Date 

500 OetClinObs (Removal from Cage) DetClinObs (Open Field Obs) 
mg/kg/day Fur/Skin Fur/Skin ~uscle Tone Muscle ToneMOscie ToneJ Respiratory Respiratory Respiratory Puplllary Puplllary Pupillary Activity/ Activity/ Activity/ 
Group 4 Pattern Pattern Pattern Reflex Rene~ Reflex Arousal Arousal Arousal 

8 15 1 8 15 1 8 15 
I 

, 8 l 15 a 15 

7036 
. I 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 
7039 

0 0 0 0 0 0 a 0 0 0 0 a a 0 
0 I 0 0 0 0 -0 0 0 0 0 a 0 0 0 

7040 0 0 0 0 a 0 I 0 0 a 0 0 0 0 0 

000452 
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_,, Stud Number 50725 _________________ 

Individual Animal Detatled 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 Convulsions Convulsions Convulsions Tremors Tremors Tremots Posture Posture Posture Gait Gait Galt Locomotion Locomotion 
Group 4 

1 8 15 8 15 8 15 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 

000453 
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Study Number S072S 

Individual Animal Detailed Clin ical Observations 
PSL Study Number 50725 

SIik Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Female Day(s) Relative to Start.Date 

600 DelClinObs (Open Field Obs) 
mg/kg/day Locomotion Defecation Defecation Defecation Urination Urination Urination Unusual Unusual Unusual Vocallzat!on Vocalization Vocalization Other 
Group 4 Behaviors Behaviors Behaviors (OF) (OF) (OF) 

15 1 8 15 1 8 15 1 8 l 15 
j 

1 I 8 15 1 

7036 0 0 I 0 0 0 0 0 a 0 a 0 0 a 0 
7037 0 0 0 0 a 0 0 a 0 a a 0 a a 
7038 0 
7039 0 
7040 0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 ' 

0 
0 
a 

0 0 0 
0 Q 0 
0 l 0 a 

0 
0 
0 

0 0 0 
0 0 0 
0 0 0 ' 

0 
0 
0 

000454 
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Study Number 50725 

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 DetCllnObs (Open Field Ob!) 
mg/kg/day Other Other Twitches Twitches Twitehes 
Group 4 

8 15 1 8 j 15 

7036 0 0 0 0 0 
7037 0 0 1 0 0 0 
7038 0 0 0 0 0 
7039 0 0 0 0 0 
7040 0 0 0 0 0 

000455 
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Study Number 50725 

APPENDIX F: INDJVIDUAL ANIMAL MEAN BODY WEIGHTS 

PRODUCT IDENTIFICATION 

Silk Fibroin 

000456 
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Study umber 50725 

Individual An imal Body Weights 
PSL Study Number 50725 

SIik Flbroln: A 14-0ay Repeal Dose Oral Gavage 
Range-Finding Study In Rais 

Se~: Male Bodyweight (g) 

0 Day(s) Relative 
mg/kg/day to Start Date 
Group 1 

1 8 15 

376 7001 24 1 316 
7002 231 284 334 
7003 212 265 297 
7004 239 293 357 
7005 258 288 360 

Mean 236 ,2 289.2 344.8 
SD 16.7 18.3 30,6 

N 5 5 5 

000457 
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_ S_t_:ud__,\ Number S0725 ________________

Individual Animal Body Weights 
PSL Study Number 50725 

SIik Flbroin: A 14-Day Repeat Dose Oral Gavage 
Range-F inding Study In Rats 

Sex: Male BodywP.ight (g) 

125 Day(s) Relative 
mg/kg/day to Start Date 
Group 2 

1 8 15 

70 11 223 258 301 
7012 248 284 316 
7013 232 278 351 
7014 264 322 387 
7015 218 263 304 

Mean 237.0 281 ,0 331 .8 
SD 18.9 25.3 36.7 

N 5 5 5 

000458 
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Stud Number 50725 

Individual Animal Body Weights 
PSL Study Number 50725 

Silk Flbroin; A 14-Day Repeat Dose Oral Gavage 
Range-F inding Study in Ra ts 

Se~: Male Bodywelght (g) 

250 Day(s) Relative 
mg/kg/day to Start Date 
Group 3 

1 a 15 

7021 235 281 323 
7022 210 274 328 
7023 220 376 317<!' 
7024 251 306 372 
7025 251 320 380 

Mean 233.4 311.4 344.0 
SD 18.4 40.6 29.6 

N 5 5 5 

1 [<, RC:Animal reweighed, food and water checked] 

000459 
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_________________ S_tu_d.._, _Number 50725 

lndlVidUal Animal Body Weights 
PSL Srudy Number 50725 

Silk Flbroin: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study In Rats 

Sex: Male Bodyweight (9) 

500 Day(s) Relative 
mg/Ilg/day to Start Date 
Group4 

1 8 15 

7031 239 297 348 
7032 247 309 374 
7033 219 280 331 
7034 223 278 332 
7035 255 313 373 

Mean 236.6 295.4 361.6 
SD 15.4 16.1 21.1 

N 5 5 5 

000460 
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Stud Number 50725 

Individual Animal Body Weights 
PSL Study Number 50725 

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

Sex: Female Bodyweight (g) 

0 
mg/kg/day 
Group 1 , 

Day(s) RelaUve 
to Start Date 

8 15 

7006 156 183 211 
7007 155 183 207 
7008 148 174 193 
7009 144 163 184 
7010 151 181 208 

Mean 151.2 176.8 200.6 
SD 5.5 8.6 11.6 

N 5 5 5 

000461 
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Sludy Number 50725 

l~dividual An1mal Body Weights 
PSL Study Number 50725 

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

Sex: Female Bodyweight (g) 

125 Day(s) Relative 
mg/kg/day to Start Date 
Group 2 

1 B 15 

7016 154 176 195 
7017 172 177 204 
7018 130 147 180 
7019 149 172 203 
7020 152 175 199 

Mean 151.4 169.4 196.2 
SD 15.0 12.7 9.7 

N 5 5 5 

000462 
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_______________ S_t_ud_,,__ Number 50725 

Individual Animal Body Weights 
PSL Study Number 50725 

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

Sex: Female Bodyweight (g) 

250 Day(s) Relative 
mg/kg/day to Start Date 
Group 3 

' a 15 

7026 143 163 184 
7027 165 194 219 
70211 151 172 191 
7029 154 179 201 
7030 150 178 197 

Mean 152.6 177.2 198.4 
SD 11 .0 11.3 13.2 

N s 5 5 

000463 
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Stud Number 50725 

Individual Animal Body Wefghts 
PSL Study Number 50725 

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

Sex: Female Bodyweight (g) 

500 Day(s) Relative 
mg/kg/day to Start Date 
Group 4 

1 8 15 

7036 149 178 201 
7037 165 193 22 
7038 148 174 201 
7039 152 177 195 
7040 157 183 206 

Mean 154,2 181 .0 204.8 
SD 7.0 7.4 9,9 

N 5 5 5 

000464 
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Study umber 50725 

APPENDIX G: INDMDUAL ANIMAL DAJL Y BODY WEIGHT GAIN 

PRODUCT IDENTIFICATION 

Silk Fibroin 

000465 
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Stud Number 50725 

Individual Animal Mean Dally Body Weight Garn 
PSL Study Number 50725 

Silk Fibroin: A 14-0ay Repeat Dose Oral Gavage 
Range-Finding Study in Rais 

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

0 Day(s) Relative 
mg/kg/day lo Start Date 
Group 1 

1 - � 8 8 -+ 15 1-1s 

7001 10 7 8.6 9.6 
7002 7.6 7.1 7.4 
7003 7,6 4.6 6.1 
7004 7.7 9.1 8.4 
7005 4.3 10.3 7.3 

Mean 7.57 7.94 7. 76 
SD 2. 27 2.20 1.34 

N 5 5 5 

000466 
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Numbet 50725 

Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

SI ik Fibroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rats 

Sex: Male Mean Oaily Body Weight Gain (glday) 

126 
mg/kg/day to Start Date 
Group 2 

1----. a a-. 1s 1----. 15 

7011 5.0 6.1 5,6 
7012 5.1 4.6 4.9 
7013 6.6 10.4 8.5 
7014 8.3 9,3 8.8 
7015 6,4 5,9 6.1 

Mean 6.29 7,26 6.77 
SD 1.33 2.48 1.77 

N 5 5 5 

Day(s) Relative 

000467 
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Stud Number 50725 

Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

Silk Flbroin. A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

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

250 Day(s) Relative 
mg/kg/day to Slart Date 
Group 3 

1 >8 8 --15 1 ...... 15 

7021 6.6 6.0 6.3 
7022 9.1 7.7 8.4 
7023 22.3 -8.4 6,9 
7024 7.9 9.4 8.6 
7025 9.9 8.6 9.2 

Mean 11. 14 4.66 7.90 
SD 6.35 7.42 1.24 

N 5 5 5 

000468 
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_ _ _____________ _ _ _ S_tu_d__,_y__Number 50725 

lndlvldval Animal Mean Daily Body Wei_ghl Ga in 
PSL SIUdV Number 50725 

SIik Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

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

500 Day(s) Relative 
mg/kg/day to Start Date 
Group 4 

1--. 8 5 -,. 15 1 - • 15 

7031 8.3 7.3 7.8 
7032 89 9,3 9.1 
7033 8.7 7.3 8.0 
7034 7.9 7,7 7.8 
7035 

Mean 

8.3 8,6 8.4 

8.40 8.03 8.21 
SD 0.40 0.88 0.55 
N 5 5 5 

000469 
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Stud Number 50725 

1 n d Md u a I Animal Mean Dany Body Weight Gain 
PSL Study Number 50725 

Silk F,lbroin: A 14-Day Repeal Dose Oral Gavage 
Range-finding Study in Rats 

Sex: Female Mean Dally Body Weigh! Gain (g/day) 

0 Day(s) Relative 
mg/kg/day to Start Dale 
Group 1 

1 '8 8 _.15 1- 1s 

7006 3.6 4.0 3.8 
7007 4.0 3.4 3.7 
7008 3.7 2.7 3.2 
7009 2.7 3.0 2.9 
7010 4.3 3.9 4.1 

Mean 3.86 3.40 3.53 
SD 0.59 0.55 0.49 

N 5 5 5 

000470 
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Study Number 50725 

Individual Animal Mean Dally Body Weight Gain 
PSL Study Number 50725 

Silk Fibroin: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study In Rats 

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

125 Day(s) Relative 
mg/kg/day to Start Dale 
Group 2 

1- ,8 8-+ 15 1-> 15 

7016 3,1 2.7 2.9 
7017 0.7 3.9 2.3 
7018 2.4 4.7 3.6 
7019 3.3 4.4 3,9 
7020 3.3 3.4 3,4 

Mean 2.57 3.83 3.20 
so 1.10 0,80 0.61 

N 5 5 5 

000471 
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Stud, Number S0725, 

Individual Animal Mean Daily Body Welghl Gain 
PSL Study Number 50725 

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

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

250 Day(s) Relative 
mg/kg/day to Start Date 
Group J 

1 ...... a B , 15 1-16 

7026 2.9 3.0 2,9 
7027 4.1 3.6 3.9 
7028 3.0 2,7 2.9 
7029 3.6 3.1 3.4 
7030 4.0 2.7 3.4 

Mean 3.51 3.03 3.27 
SD 0.58 0.36 0.40 

N 5 5 5 

000472 
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umber 50725 

Individual Animal Mean Daily Body Weight Gain 
PSL Study Number 50725 

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

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

500 Day(s) Relative 
mg/ltglday to Start Date 
Group 4 

1- a 8 ----> 15 1----. 15 

7036 4.1 3.3 3.7 
7037 4.0 4.0 4.0 
7038 3.7 3.9 3.8 
7039 3.6 2.6 3.1 
7040 3.7 3.3 3.5 

Mean 3.83 3.40 3.61 
SD 0.23 0.57 0.35 

N 5 5 5 

000473 
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Stud Number 50725 

APPENDIX H: INDIVIDUAL ANIMAL MEAN DAILY FOOD CONSUMPTION 

PRODUCT IDENTIFICATION 

Silk Fibroin 

000474 
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Number S0725 

1 n div id u a I Animal Mean Dally Food Consumption 
PSL Study Number 50725 

Silk Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rats 

Sex: Male Mean Dally Food Consumption (glday) 

0 Day[s) 
mg/kg/day RelaHve 
Group 1 to Start 

8 -- 15 

7001 27.J 
7002 27.3 
7003 27.3 
7004 48.5 
7005 48.5 

Mean 35,77 
SD 11.62 

N 5 

000475 
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Individual Animal Mean Daily Food ConsumpUon 
PSL Study Number 50725 

Silk Flbroin: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study In Rats 

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

125 Day(s) 
mg/kglday Relative 
Group 2 to Start 

B-+ 15 

701 1 27.1 
7012 27 .1 
7013 27 .1 
701 4 26.4 
7015 26.4 

Mean 26.80 
SD 0.40 

N 5 

000476 
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Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Fibroin; A 14-0ay Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

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

250 Day(s) 
mg/kg/day Relafive 
Group 3 to Start 

8~15 

7021 21.0 
7022 21. 0 
7023 21 ,0 
7024 309 
7025 30.9 

Mean 24 ,94 
SD 5.40 

N 5 

000477 
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Individual Animal Mean Daily Food Consumplion 
PSL Study Number 50725 

Silk Flbroln: A 4-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

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

500 Day(s) 
mg/kg/day Rela ·ve 
Group 4 to Start 

B-->15 

7031 30.3 
7032 30.3 
7033 30.J 
7034 27.6 
1035 27 .6 

Mean 29.20 
SD 1.49 

N 5 

000478 



Page 136 
Stud Number 50725 

Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

SIik Fibroin; A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Female Mean Daily Food ConsumpUon (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 

000479 
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Study Numbar 5072S 

Individual Animal Mean Daily Food Consumption 
PSL Study Number 50725 

Silk Flbroin: A 14-Day Repeat Dose Oral Gsvage 
Range-Finding Study In Rats 

Sex: Female Mean Daily Food Consumption (glday) 

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 
so 0.72 

N 5 

000480 
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Study Number S0725 

Individual Animal Mean Daily Food Consumption 
PSL Sludy Number 50725 

Silk Fibroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study ln Rats 

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

250 Day(s) 
mg/kg/day Relative 
Groop3 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 

000481 
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Study umber 50725 

Individual Animal Mean Daily Food Consumption 
PSL Srudy Number 50725 

Silk Flbrotn: A 14-0ay Repeat Dose Oral Gavage 
Range-Finding SltJdy 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 3.8 

N 5 

000482 
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APPENDIX I: INDIVIDUAL ANIMAL FOOD EFACIENCY1 

PRODUCT IDENTI Fl CATION 

Si lk Fi.broin 

1 Food cfficit ncy; Mc:J!n D · Qll:I\ Glli 
Mear, Dally Food Consumption 

000483 
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_ St_;.::u..::dy umber 50725 ________________

Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Fibroin: A 14-Day RepeaLDose 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 

000484 
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Stud Number 50725 

1 n div id u a I Animal Mean Food Efficiency 
PSL Study Number 50725 

SIik Flbroln: A 14-Day Repeat Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Male Food Efficiency 

125 Oay(s) 
mg/kg/day Relative 
Group 2 to Start 

8 -> 15 

7011 0.23 
7012 0.17 
7013 0.38 
7014 0.36 
7015 0.22 

Mean 0.271 
so 0.093 

N 5 

000485 



250 Day(s) 
mg!l(g/day RelaUve 
Group3 lo Starl 

7021 

s-- ,s 

0.29 
7022 0.37 
7023 -0.40 
7024 0.31 
7025 0,28 

Mean 0.16 7 
SD 0.320 

N 5 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Flbroln: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Male Food Efficiency 

000486 
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lndlVldual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk Flbrain: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Sex: Male Food Efficiency 

500 
mg/kg/day 
Group 4 

Day(s) 
Relative 
toS!iirt 
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 

000487 
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____________________________________________ Study Number 50725 

Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

Silk fibroin: A 14-Day Repeat Dose Oral Gavage 
Range-Fin ding Study In Rais 

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 015 
7010 0.19 

Mean 0.178 
SD 0,030 
N 5 

000488 
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Individual Animal Mean Food Efficiency 
PSL Study Number 50725 

S0k Flbroln: 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 lo 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 

000489 
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Stud umber 50725 

I n d Iv Id u a I. An i ma I 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 
mg/kg/day 
Group 3 

Day(s) 
Relative 
to Start 
8 15 

7026 0,16 
7027 0.19 
7028 0,1f) 
7029 0.16 
7030 0,14 

Mean 0.159 
SD 0.022 

N 5 

000490 
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--------------~S~tu~d~ N.;..:;u.mber50725 
Individual Animal Mean Food Effieiency 

PSL Study Number 5072ij 
Silk Fibroin: A 14-Day Repeal Dose Oral Gavage 

Range-Finding Study in Rats 

Sex: Female Food Efficiency 

500 Oay(s) 
mg/kg/day RelatiYe 
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 

000491 



Page 149 
Stud\ Number 50725 

APPENDIX J: ANIMAL NUMBERS, DOSE GROUPS AND FATES 

PRODUCT IDENTIFICATION 

Silk Fibroin 

000492 
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Study Number 50725 

Silk 

I ndillidual Anima l Numbers, Dose Groups and Fates 
PSL Study Number 50725 

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 

o m.llfk.g/day Male 7001 15 3 08/07/19 11 ;25 Term Term 
7002 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 

o m.g/kg/clay 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 Te rm 
7010 4 15 3 08/07/19 11 :26 Ter111 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 Terrn Term 
7013 5 15 3 08/07/19 11 :27 Term Term 
7014 6 15 3 00101 I 19 11 :27 Term Term 
7015 6 15 3 08/07/19 11 :27 Term Term 

2 125 mg/kg/day Female 70 16 7 16 3 08/07/19 11 :27 Term Term 
7017 7 15 3 08/07/ 19 11 :27 Term 1'erm 
7018 7 15 3 08/07 /19 11 :27 Term Term 
7019 8 15 3 08 /07/1 9 11 :27 Term Term 
7020 8 15 3 08/07/19 11 :27 Term Term 

3 250 mg/kg/day /t!ale 7021 9 15 3 08/07/ 19 11 ;27 Term Term 
7022 9 16 3 08/07/19 11:27 Term Term 
7023 9 15 3 08/07/19 11 ;27 Term Term 
7024 10 15 3 08/07119 11 :27 Term Term 
7025 10 15 3 08/07/19 11 :28 Term Term 

2so mg/kg/day Female 7026 11 15 3 08/07/ 19 11 :28 Term Te~m 3 

-------·---·--· -~----------- ---- ----- ---- ----- ----- --- ~----- --· ------ •--· .. . · --· ---- ------ -- -- ·~- -- ---- -- --------- -- ---- --- -- -- -- ---- --- -- ---

000493 
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Study Number 50725 

Silk 

Individual Animal Numbers, Dose Groups and Fates 
PSL Study Number 50725 

Fi broin Solution: A 14-Day Repeat Dose Ora l Gavage Range-Finding Study in Rats 

Group Dose Level Sex Animal Cage 
Removal 

Day Week 
Remov,11 

Oate 
Removal 

Time 
Time 
Slot 

Removal 
Symptom 

Pathology 
Reason 

3 250 mg/kg/day Female 7027 
7028 
7029 
7030 

11 
11 
12 
12 

15 
15 
15 
15 

3 
3 
3 
3 

08/07/19 
08/07/19 
08/07/19 
08/07/19 

11 ;28 
11:28 
11:28 
11 :28 

Term 
Term 
Term 
Term 

Term 
Term 
Te rm 
Term 

4 500 mg/kg/day Male 7031 
7032 
7033 
7034 
7035 

13 
13 
13 
14 
14 

15 
15 
15 
15 
15 

3 
3 

3 
3 
3 

08/07/19 
08/07/19 
08/07 I 19 
08/07 I 19 
08/07/19 

11 :28 
11:28 
11: 28 
11:29 
11:29 

Term 
Term 
Term 
Te rm 
Term 

Term 
Term 
Term 
Term 
Ter 

500 mg/kg/day Female 7036 
7037 
7039 
703 9 
7040 

15 
15 
15 
16 
16 

15 
15 
15 
15 
15 

3 
3 
3 
3 

3 

08/07/19 
08/07/19 
09/07/19 
08 / 07 /1 9 
08/07/19 

11 :29 
11 :29 
11: 29 
11:29 
11 :29 

Term 
Terlll 
Term 
Term 
Term 

Term 
Term 
Term 
Term 
Te rm 

000494 
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APPENDIX K: tNOIVIDUAL ANIMAL NECROPSY OBSERVATIONS 

PRODUCT IDENTIFICATION 

Silk Fibroin 

000495 
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Study Number 50725 

I ndivldual Animal Necropsy Observations 
PSL Study Number 50725 

Silk Flbro1n: A 14-Day Repeal Dose Oral Gavage 
Range-Finding Study in Rats 

Animal: 7001 Group: SeK: Male 
Dose: 0 

Necropsy Date: 7/8/2019 

Gross Pathology Observations (Correlation): 

No observauo~s found 

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

Animal: 7002 Group: 1 Sex: Male 

Dose; 0 

Necropsy Date: 7/812019 

Gross Pathology Observations [Correlation]: 

No observations found 

Any remaining protocol required tissues, which have been examined, have no visible les!ons 

Animal: 7003 Group: 1 Sex; Male 

Dose: 0 
Necropsy Date: 71812019 

Gross Pathology Observations [Correlation): 

No observalfons found 

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

Animal: 7004 Group: Sex: Male 

Dose: 0 
Necropsy Date: 7/8/2019 

Gross Pathology Observations (Correlation): 

No observatfons found 

Any remain1ng protocol required tissues, which have been examined, have no visible lesions 

Animal: 7005 Group: 1 Sex: Male 

Dose: 0 

Necropsy Date: 718/2019 

Gross Pathology Observations [C01Yelation]: 

No observations !ound 

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

A~rmal: 7006 Group: 1 Sex: Female 

Dose: 0 

Nectopsy Date: 7/812019 

Gross Pathology Observations [Correlation]: 

No obse!Vallons found 

000496 
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Stud umber 50725 

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 round 

Any remaining protocol required tissues, which have been examined, have rio visible lesions 

Animal: 7008 Group: 1 Seit: Female 

Dose: 0 
Necropsy Date: 7/812019 

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: 7/812019 

Gross Pathology Observations [CorrelatlonJ: 

No observations found 

Any rem3lning protocol required tissues, which have been examlneo, 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 (Correlatlon): 

00049-7 
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tud Number 50725 

Individual Animal Necropsy Observations 
PSL Study Number 50725 

SIik Flbroin: 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: 71812019 

Gross Pathology Observations [Correlation}: 

No observations found 

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

Anlmal: 7014 Group: 2 Sex: Male 

Dose: 125 
Necropsy Date: 718/2019 

Last Clinical Observations: 

Escha.r, Face, Superliciai 

Gross Pathology Observations (Correlatlon): 

No obseivations found 

Any remainir,g 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: 7/812019 

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 

An1ma1: 7018 Group: 2 SeK: Female 

Dase: 125 

000498 
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Study Number 50725 

Individual Animal Necropsy Observations 
PSL Study Number 50725 

SIik Fibroln: A 14-Oay Repeat Dose Oral Gavage 
Range-Flndlng Study In Rats 

Necropsy Date: 7/8/2019 

Gross Pathology Observations (Correlation): 

No observatio!lS found 

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

Animal: 7019 Group: 2 Sex: Female 

Dose: 125 
Necropsy Dat.e: 7/8/2019 

Gross Pathology Observations [Correl;rtlon ): 

No obseivations 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 01>3ervations [Correlation]: 

No observa1ions found 

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

Animal: 7021 Group: 3 Sex: Male 

Dose: 250 

Necropsy Date: 718/2019 

Gross Pathology Observations (Correlation}: 

No observations round 

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

Animal: 7022 Group: 3 Sex: Male 

Dose: 250 
Necropsy ate: 7/8/2019 

Gross Pathology Obse,vations (Correlation]: 

No observations found 

Any remaining protocol required tissues, Wl'lleh have been examined, have no visible lesians 

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 

000499 
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Individual Animal Necropsy ObservaUons 
PSL Study Number 50725 

SIik Fibroin' A 14-Day Repeat Dose Oral Gavage 
Range--Findlng Study in Rats 

Dose: 250 

Necropsy Date: 718/2019 

Gross Pathology Observations [Correlation): 

No observations found 

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

Animal: 7025 Group: 3 Sex: Male 

Dose: 250 
Necropsy Date: 718/2019 

Gross Pathology ObservaUons [Correlation}: 

No observations found 

Any 1emaining protocol required tissues, Which have been examined, have no visible leslOI\S 

Anlmal: 7026 Group: 3 Sex: nimale 

Dose: 250 
Nea-opsy Date: 718/2019 

Gross Pathology Observations [Correlation): 

No observations found 

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

Animal: 7027 Group: 3 Sex: Female 

Dose: 250 
fll ecropsy 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 Se1t Female 

Dose: 250 

Necropsy Date: 7/8/2019 

Gros, Patllology Observations [Correlation]: 

No observatiOns found 

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

Animal: 7029 Group: 3 Sex: Female 
Dose: 250 

Necropsy Date; 7/8/2019 

Gron Paltlology Observations [Correlation): 

No observations found 

Any remaining protocol required tissues. whicn have been examined, have no v,sible lesions 

000500 
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tudy umber 5072S 

fndlvldual Anfmal Necropsy Observations 
PSL Study Number 50725 

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

Animal: 7030 Group: 3 Se~: Female 

Dose: 250 
Necropsy Date: 7/812019 

Gross Pathology Observations [Correlation]: 

No observations found 

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

Animal: 7031 Group: 4 Sex· Male 

Dose: 500 
Necropsy Date; 7/612019 

Gross Pathology Observations [Correlation): 

No obse!Vatlons found 

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

Animal: 7032 Group; 4 Sex: Male 

Dose: 500 
Necropsy Date: 7/812019 

Gross Pathology Observations [Correlation]: 

No observations found 

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

Animat 7033 Group: 4 Sex: Male 

Dose: 500 

Necropsy Date: 71612019 

Last Clinical Observations: 

Lesion. Tail 

Gross Pathology Observations (CorTelation): 

No observations found 

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

Animal: 7034 Group. 4 Sex: Male 

Dose; 500 

Necropsy Date: 7/8/'l019 

Gross Pathology Observations [CorTelation]: 

No obseiva\ions-found 

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

Animal: 7035 Group; 4 Sex: Male 

Dose: 500 

Necropsy Dale: 7/8/2019 

000501 
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Study Number 50725 

Individual Animal Necropsy Observations 
PSL Stucly Number 50725 

Sl/k Fibroin: A 14-Day Repeat Dose Oral Gavage 
Range-finding Study In Rats 

Gross Pathology Observations [Correla11onJ: 

No observalions found 

Any remaining protocol !llQUired 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 obseNallons foond 

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

Anlmal: 7037 Group: 4 Sex: Female 

Dose: 500 
Necropsy Date: 7/812019 

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: 718/2019 

Gross PaU,ology 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 Dale: 7/812019 

Gross Pathology Observalions [Correlation): 

No observations- found 

Any rernainlog protocol required tissues, which have been examined, h,ive no visible lesions 

Animal: 7040 Group: 4 Sex: Female 

Dose: 500 

ecropsy Date: 718/2019 

Gross Pathology Observations (Correlation]: 

No observations found 

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

000502 



GRAS Determination of Cambridge Crops Mori Silk for Use as a Coating for Foods 

APPENDIX G.4 
MORI SILK 28- DAY ORAL 

TOXICITY STUDY 
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1. OBJECTIVE 

2. SUMMARY 

The objective of this study was lo 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. 

Eighty adult Crl: Sprague-Dawley co® IGS rats (40 males and 40 females) were equally 
distributed into four groups (IO/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 fur 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 rng/mL, w/v in distilled water. The vehicle 
control and test substance preparations were administered at a dose volwne 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 Lo evaluate stability. Samples were 
also collected from the dose formulation solutions to verify homogeneity and (Day I) 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 tt:st 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 l), 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 eilher small in magnitude, did not cmTelate 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, mforoscopic, 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-tevel (NOAEL) for Silk Fibroin, administered orally for 29 days (males) 
or 30 days (females), was detennined 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 infonnation 
provided by the Sponsor and PSL identification number. 

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

Documentation of !he melhods of synthesis, fabrication, or derivation of the test substance is 
retained by the Sponsor. 

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

Identity: Silk fibroin solution 
PSL IO: 191015-20 
Batch #: 215 
Concentration: 50 mg/mL, aqueous 
Physical Description: Slightly yellow liquid 
Storage Conditions: -20°C (thawed in refrigerator before use) 
Expiration Date: table at 4 °C 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 conttol group per sex) 

4.A.3 Nwnber of Animals per Group: 20 (IO 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 CO~ !GS rats ( 42M/42F) artlved 
from Charles River Laboratories (Raleigh, NC) with an assigned birth date of Septembe.r 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 lhe use of live animals to accomplish the objective of this 
study. PSL is MALAC (Association for Assessment and Accreditation of Laboratory Animal 
Care) accredited and certified in the appropriate care of all live experimental animals and 
maintains cutTent staff training, ensuring animals were handled humanely during the experimental 
phase of this study and met all guideli ne standards. 

C. Husbandry 

4.C. I Housing 

The animals were housed in regularly cleaned cages which conform to the size 
tecomtnendatlons 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 anim.al 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 E nvigo Teklad Global Rodent Diet was stored in a dedicated temperature 
and humidity monitored feed storage site and available ad libitum during accJimation and 
throughout the study . 

4.C.5 Water 

F iltered lap 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 periodicaJly and the records are kept on file at Producl 
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 pathoge.n-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 9/1 3/19). A serum sample was 
collected from each rat for screening of common rat pathogens (Rat Parvovirus, Toolan 's 
H-J Virus. Kilham Rat Vims, Rat Minute Virus, Parvovirus NS-1, Rat Coronavirus, Rat 
'Ineilovirus, 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.I 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 Monet® self-piercing stainless steel ear tag. Only the sequential animal number is 
presented in this report. 

5. J:XPERIMENTAL DESIGN 

A. Route of Administration 

The Lest subslance was admirnstered by oral gavage. 

8. 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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0. Dose Levels 

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

No. Animals/ Oral Gavage Dose of 
Dose Volume Concentration 

Group Group Test Substance 
(mL/kg) mg/mLb 

(M/F) (mg/kg/day) 

l 10/10 0 (Vehicle Control)8 0 

2 10/10 125 12,5 

10 

3 10/10 250 25 

4 10/10 500 50 

._ Distilled water (Lot#: 20490025; Exp. Dato: September 25, 2021 ). 
b Appropriate concentratioos of the test substance 11S received in vehicle to achieve !he 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 
solubi!Jty 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 2 t 1-253 grams 
(males) and 181-234 grams (fomales) and were approximately ejght weeks of age at initiation of 
dosing. 

B. Dose Preparations and Procedures 

6.8. l 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 th.oroughJy 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. Fonnulations were 
mixed w1til 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 ora l intubation using a stainless steel ball~tipped gavagc 
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 tnaintaJncd 
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 (:zl 
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. I Sampling 

The prepared dosing rruxtures 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 term.ination . 

6,C.2 Homogeneity 

At the beginning of the study, formulations of each concentration were prepared 
according to the procedw·es as were used on test (Section 6.B.l). 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 
concenttation. 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 finali7.ation o( Lhe 
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. 

0. Analytical Chemistry 

6.D.1 Sample Storage 

Upon receipt all samples were stored and maintained frozen (-20°C) prior to anal'ysis. 
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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 detennination of linearity, precision_, and accuracy. In addi tion, QC samples 
were prepared io the vehicle at the low, middle, and high dose conceotratjons. 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 #5 154; Advanced Biomatrix. 
Carlsbad, CA) served as the reference standard. 

6.0.4 Chemical Analysis 

Samples were analyzed in 
method(s) was documented. 
issuance ofth.e final report. 

replicate. 
Any rema

A 
inin

detailed 
g sample 

description of the 
material will be re

analytioal 
tained until the 

test 

6.D.5 Data Reporting 

Data was captured ort standard raw data sheets and as instrwnent output, as necessary, 
and summarized in tabular fotm. 

6.0.6 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 resu1ts. 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 dai1y for viability. Cage-side observations of all animals 
were performed daily during the study. All findings were recorded.. 

On Day l , 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 mortaHty 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 tenninal sacrifice. 
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G. Food Consumption and Food Efficiency 

Individual food consumption was measured and recorded, lo 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 
coagulalion, at necropsy. Blood was collected via the inferior vena cava, under isoflurone 
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 conlaining 
K2EDT A for hematology assessments. Whole blood samples will be stored under 
refrigeration or on ice and transferred to the dinical pathology deparlment 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 Chemjstry 

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

serum aspartate amiaotransferase 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 approvaJ of the Sponsor at finalization. 

6.H.3 Urinalysis 

The day before collection of samples for the clinicaJ pathology evaluations, the animaJs 
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 -urobi I inogen 
microscopic urine sediment examination 

6.T L4 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 -80°C 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 amendmenl, if applicable. The following 
parameters were evaluated. 

prothrombin lime 

activated partial thromboplaslin 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. I Scheduled Sacrifice 

At terminal sacrifice, all animals were euthanized by exsanguination from the abdominal 
aorta unde,r 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 h.ours after preservation in I 0% neutral 
buffered formalin: 

ventral prostate thyroid/parathyroid 

seminal vesicles with coagulating gland (combined) 
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T'he 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 ve.sicles) 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 meseoteric (cervical, mid- thoracic, 

brain - sections to include mammary gland and lumbar) 

medulla/pons, cerebellar, nasal turbinates spleen 

and cerebral eortey nose sternum 

cecum ovaries stomach 

cervix oviducts thymus 

colon pancreas thyroid 

duodenum parathyroid trachea 

esoph~gus peripheral nerve (sciatic) urinary bladder 

Harderian gland pharynx uterui; 

heart pituitary gland vagina 

'lne 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 perfonned 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 tesl 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 hemato>..'Ylin 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 hetween the control 
and the experimental groups. Significance was judged at a probabi lity value of p<0.05. Male and 
female rats were evaluated separately. 

Statistica1 Analysis was conducted using the following software applications: Provantis,. version 
9 Tables and Statistics, 1nstem LSS, Staffordshire UK; (Pristima® version 7, Statistical Analysis, 
Xybion Corporation, Lawrenceville, NJ); and TNSTA T, 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 (ANOV A), testing the effects of both time and treatment, 
with methods accounting fol' 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 te t; Dunnett, 1964 and 
l 980) of the individual treated groups to control. 

Oman Wei g.ht 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, 193 7) and normality . Where homogeneous variances and normal 
distribution was observed, treated and control groups were compared using a one-way ANOVA. 
When one-way ANOV A 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 signjficant, a comparison of treated groups 
to control was perfonned (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, 

-I Method of Statistical Anah sis 
If preliminary test was Jfpreliminary test was 

Parameter Prclimina.n Test I not si,1to ifican1 sinn i ficanl 
Log transfonnations oft.he 
data to achieve normal icy and 
varianre homogeneity were 
used. If the log 
tran.sfonnation failed, a non-

Rart!ett's test for parametric method (e.g., One-way analysts of 
homogeneity and Kruskal-Wallis non-

Clinical Pathology" variance followed with 
Shapiro-Wilk test for parametric analysis of Dunnett's test normality variance) was used. When 

non-parametric analysis of 
variance was significant., a 
comparison of treated groups 
to control was performed I 
te.j;l., Dunn's lest). 

• When an individual obseivation was recorded !.IS being less than a certain value (e.g., below the lower 
I imit of quw1titation), calculations were perfonned on half the recorded value, For example, if bilirubin 
was reported as <O_I (or ~0.1). 0.05 was used for w,y calculations perfonned with that bilirubin datll. 
When an individual observation was recurdtid as being greater- than a certain value (e.g., above the upper 
limit of quantilation), calculations were perfonned on the recorded value. for example, if specific gravity 
was reported as > l.100 (or ~l.100), 1.100 was used for any calcu lation performed with that specific 
gravity data. 
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8. STUDY CONDUCT 

A. Laboratory 

Test Facilh 

tn-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 088 J 0 
dose formulation analysis P.I. : Victor Ansah-Johnson, BS 

Test Site 

Clinical pathology data evaluation Eurofins Advinus 
2l & 22 Phase Il, Peenya Industrial Area 
Bengaluru, 560 058, India 
Primary Investigator (P.l.): 
Dr. Jayachandra, K.C., M.V.Sc., DABT 

Test Site QA for Clinical Pathology Muktha Bhagavan, M.Sc., RQAP-GLP 
Evaluation 

Test Site Management for Clinical Pathology Raj iv Malik 
Evaluation 

Histological slide preparation l Iisto-Scientific Research Laboratories (HSRL) 
5930 Main Street 
Mount Jackson, VA 22842 
P.l. (histology): Craig Zook 

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

Mount Jackson, VA 22842 
P.I. (pathology): Christine E. Watson, MS, 

BVMS, MRCVS, DACVP 

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 confoITned to the following guidelines: 

• US FDA Toxicological Principles for the Safety Assessment of Food Ingredients, 
Redbook 2000, Revised 2007, lV.C. 4. a. Subchronic Tox,icity 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 selecled procedures duri ng the study. The analytical phase 
report, clinical pathology report, and final report has beeh 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 

lnformation on care of the test system, equipmenl 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 specuic 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 sn1dy wi ll 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 fol lowing: 

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 demonstr.ate adherence to the protocol. 

Raw data related to clinical pathoJogy evaluations will be maintained by Product Safety Labs. 
Prepared slides and pathology data will be maintained by Product Safory Labs and/or by HSRL, 
5930 Main Street, Mow1t 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 

Sec 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 Pibroin. 

12.A I Homogeneity 

Homogeneity anaJysis 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 IA, Appendix 
C). The test substance was considered to be homogeneously distributed in all dose 
solutions, to within an acceptable margin of variation. 

12.A2 Concentration Verification 

Concentration verification samples were collected on the day of preparation for initial 
(Day I, as part of the homogeneity assessment), middle (Day 16), and final preparations 
(Day 30). The analysis of the Day I samples were 104.4, 91.0, and 85.5% oharget., 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 I B, 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. 

Incidental in-life clinical signs included: superficial escbar on the head in 1/l 0 Group 3 ruii.mals 
with corresponding detailed clinical observations of eschar in 1110 Group 3 animals. 

females 

Incidental in-life clinical signs consisted of a unilateral slight swelling of the eye in 1/10 Group 2 
animals. Tbere 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 administratfon oftest substance to male or female rats. 

Mean weekly body weights for male rats in Groups 2-4 were comparable to control Group I 
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 significartt decrease (p<0.05) on Days 22-29 for Group 2 and Group 3 
males as compared to control Group I 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 I throughout the study. 

O. 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 administrntion 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 I 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. l 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 Cllnical Chemistry 

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

All Lhe 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. 
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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 30/3 1, were considered incidental, of the nature 
commonly observed in rats (backgrow1d 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 (backb'T0und findings), of the nature 
commonly observed in rats, and/or were of similar incidence and severity in the contru] and dosed 
1U]imals 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 fiacdd testes corcelated microscopically with testicular atrophy. Animal 
7009 had macroscopic findings of small right epididytnis that microscopically 
correlated epididymal atrophy. Females in Groups I 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 tenninal 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. 

14. REFERENCES 

Bartlett, MS. (1937). Properties of sufficiency and statistical tests. Proceedings of the Royal 
Statisttcal Society Series A, 160, 268-282. 

Dunn, O.J. (1964). Multiple contrasts usi.ng rank sums. Technometrics 6, 241-252. 

000531 



DocuSign Envelope ID: 081 D2655-6D6A-4851-AF2F-A 7160609C8AD 

Page29 Pro uct Safe Labs Study Number 51651 

Dunnett, C.W. (1964). New tables for multiple comparisons with a control. Biometrics. 20(3), 482-
491. 

Dunnett, C.W. (1980). Pairwise multiple comparisons in the unequal variance case. J. Amer. Statist. 
Assoc., 75, 796-800. 

Kruskal, W.H., & Wallis, W.A. (1952). Use of ranks in one-criterion variance analysis. J. Amer. 
Statist. Assoc., 47, 583-621 . 

Motulsky, H. (2014). Intuitive biostatistics, a nonmathematical guide to statistical thinking (3rd 
Edition). Oxford Unjversity Press, New York, J. 

ational Research Cow1cil of the National Academies. (201 I). Guide for the Care and Use of 
Laboratory Animals. Institute of Laboratory Animal Research, Division of Earth and Life Studies. 
National Academy Press, Washington, D.C. 

Product Safety Labs. Silk Fibroin: A 14-Day Repeat Dose Oral Gavage Range-Finder Study in Rats. 
PSL Study 50725, 2020. 

Shapiro, S.S. & Wilk, M.B. (1965). An analysis of variance test for aonnality (complete samples). 
Biometrika, 52(3-4) 591-611. 

000532 



DocuSign Envelope 1D: 08102655-606A-4B51-AF2F-A 7160609C8AD 

Page 30 
Stud}' Number 516S1 

TABLE 1A: CHEMICAL ANALYSIS RESULTS 

ResuJts for Homogeneity 

Group 

Target 
Dose 
Level 

(rnl?"mL) 

Sampling 
Location 

Average 
Cone. 

(mg/mL) 

Overall 
Average 

Con.c. 
(mwmL) 

%of 
Target1 

Average 
%of 

Target 
%RSD 

I 0 Middle 0 NA NA NA NA 

2 12.5 

Top 12.7 

13.1 

101.5 

l04.4 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 = ot Applicable 

ND = None Detected 

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

Results for Concentration Verification 

Study 
Day 

Group 
Dose Level 
(mg/mL) 

Average Cone. 
(mg/mL) 

% of Target 

I 

1 0 0 NA 

2 12.5 13.1 104.4 

3 25 22.8 91 .0 

4 50 42.7 85,5 

16 

I 0 0 NA 

2 12.5 12.0 96.2 

3 25 24.9 99.8 

4 50 45.1 90.2 

30 

I 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-l.lFE CLINICAL OBSERVATIONS 
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Day numbers rel ative to St art Da t e 

Sex: Male 
0 125 250 500 

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

Escha r' 
Number of Observations 4 
Number of An imals 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/clay 

Swelling' 
Number of Observat ions 
Number of An im als 
Days from • to 3 3 

i Observation was not expected to be lesl 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 

Score1 

Handling Reactivity 0 0 0 0 
Vocalization 0 0 0 0 
Paloebral 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 1(4)2 0 
Muscle Tone 0 0 0 0 
Respirator. 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 C11try of O indicates that all animals in the group appeared nonnal when evaluated for the specified observation, or that all animals 
did not exhib.it the specific clinical sign. An entry grea1er 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 ign. 

~ Other: Superficial eschar, head (ohservation 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/Icwday) 0 125 250 500 
Number of Animals in Group 10 10 10 10 

Observations During Removal From 
Score1 

Caee and Handlin2 
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 

Ooen 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 
Pupil lary Reflex 0 0 0 0 

1 An entry ofO indicates thal all animals in the group appeared nomtal when evaluated for the specified observation, or that uJJ aruma!s 
did noL exhibit the specific c1lnical sign. An entry greater than O indicates the number of animals in the group that exhibited the 
specific clinical sign. A number in I.he parenlhe:.is (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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TABLE 5: SUMMARY OF MEAN DAILY BODY WEIGHT GAIN 
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Me,n Daily Body Wei\tlt Gail, (gday) 

     
   

 


   
    

   
   
   

 
 

Statistical 1 .. t 2 Way IWOVA Transformaticn: Automatic 
lnteoietion Fador 5% sl!J'RW<l'IC• \mllll T,me Fador.1% cig>fie!llOO level G<wp Fodor 1% tijgnlfiealco lellel 

 

 
 

 
 

~, 

I L · (AJI Gn•.~•l Teot 2 WI!/ l'mVA :i%slgrj\lcar,ee ll!YeQ 
2 I"' -(AIIGJOUp•)T0-11: 2Way/WOVA 1%;,g,i!Clifj;olevel) 
3 r- Te,t 2 W&yANOVA,lUtg,lfi.....,elewj 

000544 



 



 

 

 

  

  


   

  

   

OocuSign Envelope ID: 08102655-606A-4B51-AF2F-A7160609C8AO 

Page 42 
Study Number 51651 

000545 



DocuSlgn Envelope ID: 08102655-6D6A-4B51-AF2F-A 7160609C8AD 

Page 43 
rudy umber 51651 

TABLE 6: SUMMARY OF FOOD CONSUMPTION BY CAGE 
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.............. ···•···· .. ···· ••······ ... •+-•• ............... ······· .......... .. ·-··-·········•····· '" ···---------· 
Day nWIOCU"!r r,!.la~ l Ye t.O St i:tt\L Da le 

fr,on: l 6 8 13 ,s 20 22 21 
Group Se• To ; 6 8 H 15 

. . ---------- .. ·--·-·····-·- -- --·-···'"·· 
28 n 27 29 

·--- -·· --- --- -------- ---

" "lean 25.12 23.60 2.7 . 4<1 29 , 79 l8.Bli 27.58 29.88 26 .20 
s.o. l . B 3.85 1 . 9, l.l9 2. Jl 1. /9 2.51 2 .61 
N 5 5 s 5 5 5 

1 • "'ean 
5.D. 

N.ae 
1 .08 

25.~ 
1.55 

26. /9 
e. I> 

211.95 
8.96 

;zJ;.26 
2,;9 

2b.OO 
2 ,58 

27 .9• 
1.n 

25 . 88 
L&0 

N s I s s 5 s 5 5 

• M~a n 
S. D. 

25. 72 
l.98 

26.38 
1.<l 

28.36 
1.48 

38. lS 
2.01 

28.54 
1. 56 

27 .65 
0 . 311-

28.86 
'1.28 

27 .SS 
1.S1 

5 s s 5 5 I 

.. ~ Me;a" 26, 16 21. ss· ll!.56 29 , ,e 19.5? l9.6a 30 .90 29 . JS 
S,0 . 1 . •J 1.47 1. 38 2. 29 e. 73 2 ,87 1.2! 2.12 
~ s I 5 5 5 s 

'""" coosu"'(lt(on units ore g/an1ao l /uay 

G...,. p l · 8 ~lkg/llay Group l G,....p 1 - ll> og/kg/~ay Group 2 
~ruu p 3 • 259 ",8/kR/d•y Group l Grou p 4 - 500 "g/kg/doy Gro,,p 4 
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From 20 22 
Grct.ip Sex To: 22 27 

.... -···· · · ··- -

1 'l..,o 20.42 19. 7S 20,88 22,2" 29.U 18 , 85 28.60 18 ,65 
s,o. 1, 34 1, 66 1.69 1.62 l .46 1.42 

' 
1,79 1.97 

5 

2 f i"leari lll.62 lB. 911 28 ,24 U.9S 20.14 
S.D, 0 . 98 e.91 0 , 84 ,.es , .>Ii 

1.7 . /0 10. ii!8 18 ,90 
7 . 16 2 ,99 e.76 

N 5 s s 5 5 5 s s 

l -f ~e.an 19.aft 19, SA 20.8, ,1,45 19.96 19 , 10 20.60 19, 19 
s.u. 1.51 1.79 1.79 1.42 1.49 l .H 1.57 t.9J 
N 5 5 s 

f ,iiesn. 211,114 2e.9, 20.12 .~. 70 21, 

1.•• 
s8 19,90 22. e& 21, eis• 

s.u. 1 .88 1.5, 0 -70 1.69 2.9J 1.69 LU 
N 5 5 5 5 

F~ consu~tion units are 111/an mail/day 

Gro1Jp 1 0 mg/kg/da~ Gro"r> 1 Groo p I 125 "l!lkg/dov Group 2 
Gn,up 3 - 2~0 "8/k8/rl•y G1-.,up l Gr""p • 500 ~i/kg/doy Group 4 

000548 



Doc:tJSlgn Envelope ID: 08102655-606A-4B51-AF=2F-A 7160609CBAD 

Page 46 
tudy Number 51651 

TABLE 7: SUMMARY OF NECROPSY OBSERVATIONS 
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TABLE 8: SUMMARY OF MEAN TERMINAL BODY AND ORGAN WEIGHTS 
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0 1~ 250 S.:Wo 500 
mg/kg/day mr;'~!Jld:,t ~dey ~ldftl 
Grn'4' 1 a,.,., 2 Gn,upJ Gtoup4 

Dll)'(tl Ro!illive lo S!a1 Date 

Tonnioat Oay-3J Mein 394.4 383.7 389.7 m4 
BW so 2H 23.1 206 17.S 
(g) 

N 10 10 10 I 10 
Adre1181 DayJO Mom o.rxm 0,0684 0.0636 0.0)08 

Glmo,wt SD 0.0070 0.0065 0.0073 0.0110 
(g) 

N 10 10 10 i 10 
Braii Dey 30 Melfi 2 190 2211 2225 2203 
'M so 0.002 0,100 0.071 O,Oll6 
(g) 

N 10 I 10 10 10 
EpkidymidM Dey JO Meai, I 0288 1.0398 1.0341 1.0«)3 

'M SD 01Zl6 0.1334 0.1161 0,0'l77 
(e) 

N 10 i 10 I 10 I 10 
Hr,,! 08y30 Mein 1.330 1.290 1.378 1.409 I l',t so 0.243 0.1~ 0.149 0,101 

lg) 
N 10 I 10 10 t 10 

Kidneys Day30 Meal 2.961 ;801 2.S~1 3.0\lS 
'M SD 0,11i6 0.300 0.257 0367 
(g) 

N 10 .I 10 10 10 
U,,,r Oay30 MoJr, 11,!19~ II iR1 •~'89 13,04& 
I'll so 1,702 1.254 1150 2.1 04 
(g) 

N 10 10 lO 10 
S.IICG Day30 Mean 1.32~ 1.420 1.312 1.5«1 

'M so O,l!19 0.234 0.213 0..291 
(g) 

N 10 . 10 10 I 10 
Spleen Dil'/30 Meal 0.826 I 0.775 o.,92 0.881 

'M SD Q061 0,083 0,124 0.130 
(g) 

N 10 I 10 10 10 
Toste,; DayJO Meal l538 I 3.489 3.442 3.�n 

'M SD 0287 0,483 0.250 0.205 
(g) 

N 10 10, 10 I 10 
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Se:c~e 0 125 500 
mif,cg'~ mgll:g/w; mwk9'd")' ~•dll'f 
GrCJ14,, ~2 Group 3 Group4 

Dari•) Rel!llive lo SIii! O!lle 
I 

Thym ... Oay3> r,'eon OA69! 0.4047 05215 D5l34 
'M so 0-1203 0. 1243 
(g) 

N 10 10 
Thyrtfd- Dayao Mes, 0.0233 0.0293 

Patelhyrofd I 
SD (10060 0.0062 

Wt 
!di N 10 10 

Verl:,aJ Day:JJ Meon 0,60:i 0_75.) 

0Jll369 

10 
0.027S 

0,0050 

10 

0.711 

I 

I 

ll1651 

10 
0.0278 

0.0042 

10 

0.7!16 
Prollale 

Wt 
(g) 

SD 0136 0.1?> 

N 10 !O 

0.191 

10 I 
J. 

0.132 

10 

250-
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Sl!l< Femal!! 0 
rng.llqjdll)' 

Gtol4> I 
Day[•) Rel:ti\11 le Stat Dae 

I 
125 

1r91q,ido, 

°'°"' 2 

250 
mglkgldey 
G,-3 

500 
mlJl ~dey 
Grcup 4 

Temlinal Oay31 Meal 251.5 
BW SD 17.3 
IA) 

N 10 
Ad<enel Day31 Mea'\ 0.0013 

Gl,ndt; WI SD 0.0073 
(g) 

N 10 

I 

241-7 

2a2 
10 
0Jll!29 

0 0099 

10 

253.8 

21.9 
10 I 

D.OBOll I 
0.00711 

10 

253.3 

19.2 

10 

0.0B1 1 

o.0·100 

10 
01'111:1 Oayo1 Mesn 2005 

WI so 0.128 
(g) 

N 10 

2.0ZI 

0.11 5 

10 

2.035 

0,046 

10 l 
2.075 

0.116 

10 
Heat Day31 Me111 0.935 

WI so 0.051 
(g) 

N 10 

I 

I 
0.941 

0.153 

10 

0.924 

0.082 

10 r 

0917 

0075 
10 

Kimeys Day 31 Me'"1 1.936 
WI SD 0.131 
(g) 

N 10 
Liver Day31 Moa, 8.390 

WI. so 0.894 
(o) 

N 10 

OvarietllUh Oay31 llea1 0.1;';2 
OVid!Jch WI so 00222 (91 

N 10 
Spleen Oay'31 MeiWl 0.577 

WI so 0,000 
(g) 

N 10 
Tl1)'1'111.B: Day31 Mem 0.4545 

WI so 0.0758 
(g) 

N 10 
Thyrcid Day31 Meir\ 0.0226 

Pn!hyrcid SD 0.00~ 
WI 

N 10 
'"' 

l 

• I 

I 

I 

I 

I 

1.847 

0.281 

10 

e~ 
l.4a0 

10 
0. 1232 

0.0114 

10 
0.582 

0.095 

10 

0.3S45 

a.om 
10 
0.0257 

0,0055 

10 

1.920 

0.073 

10 I 
. B.669 

0.7Sl 

10 

0.1351 

0.0142 

10 
o.~29 
0.053 

10 I 
0.4432 

0.0824 

10 
0.024.J 

0.0026 

10 

1,917 

0,215 

10 
8.546 

1.17! 

10 
•) 13,11 
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