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STATEMENT OF COMPLIANCE 

The Human Cell Line Activation Test (h-CLAT) of the test substances: ACTICIDE OIT, Vanquish 100, 
Mergal MITZ, Mergal BIT Technical, KORDEKTM 573F BIOCIDE, KA THON 287T Industrial 
Microbicide was conducted in compliance with the principles presented in the EPA FIFRA ( 40 CFR 
part 160) series on Good Laboratory Practice in all material aspects with the following exceptions: 

The identity, strength, purity and composition or other characteristics to define the test substances or 
assay controls have not been determined by the testing facility. However, the Sponsor (test 
substances) and the manufacturers (controls) provided Certificates of Analysis that are included in 
Appendix C. 

The stability of the test substances or assay controls under the storage conditions at the testing 
facility and under the actual test conditions has not been determined by the testing facility and is not 
included in the final report. 

Analyses to determine the uniformity, concentration, or stability of the test article mixtures, if 
applicable, were not performed by the testing facility. 

Study Director: 

Rishil J. Kathawala, Ph.D. 
Date 

0 
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QUALITY ASSURANCE STATEMENT 

Study Title: The Human Cell Line Activation Test (h-CLA T) 

Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

Study Director: Rishil J. Kathawala, Ph.D. 

A random sampling approach was used to select at least one in-process, laboratory phase to inspect for 
this study. The Quality Assurance Unit inspections specific to this study are listed in the table below. 
Procedures, documentation, equipment records, etc., were examined in order to assure that the study was 
performed in accordance with the EPA FIFRA (40 CFR part 160) series on Good Laboratory Practice 
and to assure that the study was conducted according to the protocol and relevant Standard Operating 
Procedures. 

The following are the inspection dates, phases inspected and report dates of QA inspections of this study: 

Reported to Study Director 
Phase Inspected Audit Date(s) and Management 

Protocol and Initial Paperwork 24 April 2019 24 April 2019 

Preliminary Assay- Solvent 
Selection (18AO64, 19AA12, 
AA13) 

20 May 2019 20 May 2019 

Draft Report, Data and 
Protocol Amendment I 

12-13 September 2019 & 
16- 18 September 2019 

18 September 2019 

Final Report and Protocol 
Amendment II & III 

24 October 2019 

29 October 2019 

24 October 2019 

29 October 2019 

This report describes the methods and procedures used in the study and the reported results accurately 
reflect the raw data of the study. 

Megan Conahan, B.S., RQAP-GLP Date 

Quality Assurance 

0 

0 
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TEST SUBSTANCE RECEIYI' 

IIVS Test 
Substance 
Number 

18AO64 

19AA05 

19AAI2 

19AA13 

19AA98 

19AB24 

Sponsor 
Designated 
Synonym/\ 

OIT 

BBIT 

CMIT/MIT 
Mixture 

BIT 

MIT 

DCOIT 

Trade Name 

ACTICIDE OIT 

Vanquish 100 

Mergal MITZ 

Mergal BIT 
Technical 

KORDEK™ 573F 
BIOCIDE 

KATHON287T 
Industrial 

Microbicide 

Lot/Batch 
Number 

MX-183774-
2006 

Lot# 6445 

Lot# SLJ0229 

Lot# 
YL2018 I 1073 

Batch# 
YY00H3A45l 

YYO0H77338 

Physical 
Description 

clear light yellow 
non-viscous 

liquid 

clear orange 
semi-viscous 

liquid 

clear colorless 
non-viscous 

liquid 

white powder 

clear colorless 
non-viscous 

liquid 

off-white waxy 
solid 

Receipt 
Date 

18 
December 

2018 

IO January 
2019 

14 January 
2019 

14 January 
2019 

7 February 
2019 

15 
February 

2019 

Storage 
Conditions• 

room 
temperature 

room 
temperature 

room 
temperature 

room 
temperature 

room 
temperature 

room 
temperature 

* - Protected from exposure to light 

A - Chemical name for Sponsor designated synonym is as follows: 

OIT is also known as 2-n-Octyl-4-isothiazolin-3-one 
BBIT is also known as 2-butyl-1,2-benzisothiazolin-3-one; synonym: I ,2-Benzisothiazol-3(2h)-one, 2-butyl 
CMIT/MIT is also known as 5-Chloro-2-methyl-4-isothiazolin-3-one/2-Methyl-4-isothiazolin-3-one 
BIT is also known as 1,2-Benzisothiazolin-3-one 
MIT is also known as 2-Methyl-4-isothiazolin-3-one 
DCOIT is also known as 4,5-Dichloro-2-octyl-3(2h)-isothiazolone 

INTRODUCTION 

The Human Cell Line Activation Test (h-CLAT) was used to assess the skin sensitization potential of the 
test substance(s) by monitoring the upregulation of cell surface markers, CD54 and CD86, on the surface 
of human acute monocytic leukemia cells (THP-1). The upregulation of CD54 and CD86 in response to 
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a skin sensitizer is correlated to dendritic cell activation, which is the third key event of the skin 
sensitization pathway. 

MATERIALS AND METHODS 

The assay procedures were performed as outlined in the study protocol (See Ai:mendix A). 

DEVIATIONS 

A deviation occurred in the definitive trail B6 of the study. Per protocol, following the three rinses of 
FACS buffer, the cells are to be suspended in 600 microliters of 0.01 % (w/v) blocking suspension and 
incubated at 2-8°C for 15±1 minutes. However, the sample ofpositive control DNCB stained with anti
FITC isotype antibody was incubated at 2-8°C for 15 minutes and for approximately an additional 40 
minutes at room temperature. In addition, the protocol mentions that cells will be suspended in a final 
addition of 200 microliter ofFACS buffer prior to running them on the flow cytometer. Given the 
limited availability of the sample ofpositive control DNCB, the cells were resuspended in a final 
volume of 100 microliters of FACS buffer to have an appropriate density of cells for the flow cytometer 
reading. This was a deviation from the study protocol, however, given that blocking step majorly 
involved non-specific binding, this deviation would not be of significant impact. 

RESULTS AND DISCUSSION 

Solubility Determination 

Prior to the preliminary ( dose range finding) assay, the test substances were tested in a solubility test to 
determine an appropriate solvent. The following observations were determined during the solubility 
test: 

The test substance, ACTICIDE OIT, was found to be soluble at 500 mg/mL in DMSO with vortexing for 
1 min. The description of the dilution was noted to be a clear colorless non-viscous solution. The test 
substance dilution was observed to remain in solution in the primary solvent as well as culture medium. 

The test substance, Mergal MITZ, was found to be soluble at 500 mg/mL in DMSO with vortexing for 1 
min. The description of the dilution was noted to be a clear colorless non-viscous solution The test 
substance dilution was observed to remain in solution in the primary solvent as well as culture medium. 

The test substance, Mergal BIT Technical, was found to be soluble at 500 mg/mL in DMSO with vortexing 
for 3 min. The description of the dilution was noted to be a clear colorless non-viscous solution The test 
substance dilution was observed to remain in solution in the primary solvent as well as culture medium. 
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The test substance, Vanquish 100, was found to be soluble at 250 mg/mL in DMSO with vortexing for l 
min. The description of the dilution was noted to be a clear light yellow non-viscous solution. The test 
substance dilution was observed to remain in solution in the primary solvent as well as culture medium. 

The test substance, KORDEK™ 573F BIOCIDE, was found to be soluble at 250 mg/mL in DMSO with 
vortexing for 1 min. The description of the dilution was noted to be a clear colorless non-viscous solution. 
The test substance dilution was observed to remain in solution in the primary solvent as well as culture 
medium. 

The test substance, KATHON 287T Industrial Microbicide, was found to be soluble at 500 mg/mL in 
DMSO with vortexing for 30 sec. The description of the dilution was noted to be a clear light yellow non
viscous solution. The test substance dilution was observed to remain in solution in the primary solvent as 
well as culture medium. 

The neat test substance, KA THON 287T Industrial Microbicide, was heated in a glass water bath at 53°C 
on a hot plate (IIVS0967) for~ 5 minutes immediately prior to addition of the solvent, as per sponsor 
instructions. 

Dose Range Finding Assay 

A preliminary (dose range finding assay) was performed to determine the viability of the THP-1 cells 
after 24 ± 0.5 hour exposure to 8 test substance concentrations. The CV75, which is the concentration 
leading to 75% cell viability was calculated for each test substance. 

Definitive Assays 

Based on the results of the dose range finding assay, the doses were chosen for the test substances for 
the definitive assays. At least two valid definitive trials were performed. 

Seven serial doses using a typical dilution factor of 1.2 were prepared such that eight doses were tested 
in the definitive assay. If there was insufficient cytotoxicity in the dose finding assay (i.e. CV75 > 
highest prepared dose), the highest soluble concentration of test article, up to a maximum stock 
concentration of 500 mg/mL in either saline or DMSO was selected. 

If the first two independent assays were not concordant, a third assay was performed and the final 
prediction was based on the mode of the conclusions from the three individual runs (i.e. 2 out of 3). 

The positive control, 2,4-Dinitrochlorobenzene, was tested in the definitive assays only. 

Evaluation of Test Results 

The relative fluorescence intensity (RFI) was calculated for each test substance and control treated cell 
population. RFI 2: 200 at any tested concentration for CD54, and/or RFI 2: 150 at any tested 
concentration for CD86 was considered a sensitizer by the h-CLAT. 

The EC200 and EC150 values, which are the calculated test substance concentrations leading to an RFI 
of 200 or 150, were calculated for each test substance. 

If the RFI of CD86 is equal to or greater than 150 at any tested dose with >50% cell viability in at least 
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two independent assays and/or if the RFI of CD54 is equal to or greater than 200 at any tested dose with 
>50% cell viability in at least two independent assays, the prediction will be considered as positive 
(sensitizer). Otherwise, the prediction will be considered as negative. 

Summary 

Table l presents the results from the Dose Finding Assay. 

Table 2 presents the results for the valid definitive trials. 

Table 3 presents the results for the positive control (2,4-Dinitrochlorobenzene.) 

An assay met acceptance criteria when: 

• The cell viability values of the solvent controls were> 90%. 

• For the solvent controls, RFI values of both CD86 and CD54 were less than the positive criteria 
(CD86 RFI < 150 and CD54 RFI < 200). 

• For the positive control (DNCB), RFI values of both CD86 and CD54 were predicted to be 
positive (CD86 RFI 2".: 150 and CD54 RFI 2".: 200), and cell viability was> 50%. 

• For the medium and solvent controls, the MFI ratio of both CD86 and CD54 to isotype control 
was> 105%. 

• The cell viability of the test substance-treated cultures was > 50% in at least four doses. 

All acceptance criteria for a valid assay were met for the definitive trials presented in this report. The 
test substances, ACTICIDE OIT, Vanquish 100, Mergal BIT Technical, KORDEK™ 573F BIOCIDE 
and KATHON 287T Industrial Microbicide, were considered sensitizers according to the h-CLAT. 
Mergal MITZ was considered a non-sensitizer according to the h-CLA T. 

Table 1 

Test S ubstanee ResuIts tor h•CLAT D ose Ran~e F'md"mg Assay 

IIVS Test 
Substance Number 

Sponsor Designated Synonym CV75 (µg/mL) 

18AO64 OIT 8.0 

19AA05 BBIT 4 .8 

19AA12 CMIT/MIT Mixture 31.8 

19AA13 BIT 17.8 

19AA98 MIT 37.3 

19AB24 DCOIT l.l 
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Table 2 

Test Substance Results for h-CLAT Definitive Assay 

IIVS Test 
Substance 
Number 

Sponsor 
Designated 
Synonym 

Trade 
Name 

CV75 
(µg/mL) Trial 

CD54 
EC200 

(µg/mL) 

CD86 
EC1so 

(µg/mL) 

Sensitization 
Potential 

Overall 
Sensitization 

Potential 

18AO64 OIT 
ACTICID 

EOIT 
8.0 

Bl 
Assay Date: 
11 Jun 2019 

<2.7 >9.61 Sensitizer 

Sensitizer 
B2 

Assay Date: 
18 Jun 2019 

<2.7 >9.61 Sensitizer 

19AA12 
CMIT/MIT 

Mixture 
Mergal 
MITZ 

31.8 

Bl 
Assay Date: 
11Jun2019 

>22.1 1 >22.1 1 Non-
sensitizer 

Non-
sensitizer 

B2 
Assay Date: 
18 Jun 2019 

16.91 >18.41 Sensitizer 

B3 
Assay Date: 
2 Jul 2019 

>18.41 >18.41 Non-
sensitizer 

19AA13 BIT 
Mergal 

BIT 
Technical 

17.8 

Bl 
Assay Date: 

6.0 >17.81 Sensitizer 

Sensitizer11 Jun 2019 

B2 
Assay Date: 
18 Jun 2019 

<6.0 >17.81 Sensitizer 

19AA05 
BBIT 

Trade 
name 

Vanquish 
100 

4.8 

B3* 
Assay Date: 
2 Jul 2019 

<1.6 2.12 Sensitizer 

Sensitizer 
B4 

Assay Date: 
10 Jul 2019 

2.13 3.86 Sensitizer 

19AA98 MIT 
KORDE 

K™ 573F 
BIOCIDE 

37.3 

B3* 
Assay Date: 
2 Jul 2019 

<12 35.87 Sensitizer 

Sensitizer 
B4 

Assay Date: 
l0Jul2019 

16.11 >451 Sensitizer 

19AB24 
DCOIT 

KATHO 
N287T 

Industrial 
Microbici 

de 

I.I 

B3# 
Assay Date: 
10 Jul 2019 

0.71 >1.371 Sensitizer 

SensitizerB6# 
Assay Date: 

l9Aug 
2019 

0.84 >1.37 1 Sensitizer 

*BI and B2 definitive trials did not meet assay acceptance criteria for positive control and therefore those 
trials were not considered valid. 
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'131 trial for 19AB24 did not meet assay acceptance criteria for positive control and therefore those trials 
were not considered valid. In B2 trial, CD86 and Isotype control antibodies were inadvertently plated in 
reverse, leading to higher Isotype control values and negative RFI. Therefore, results from this B2 trial 
were not considered valid. B4 and BS definitive trials did not meet assay acceptance criteria for positive 
control and therefore those trials were not considered valid. 

1 - ">" values reflect a negative response (i.e., insufficient induction for a positive response). 

Table 3 

Positive Control Results for the Definitive Assay 

Date Trial CDS4RFI CD86RFI Cell Viability ( % ) Results 

11 Jun 2019 Bl 668.50 158.07 78.97 Pass 

18 Jun 2019 B2 1442.44 171.78 74.00 Pass 

2 Jul 2019 B2/B3 751.74 158.24 83.31 Pass 

to Jul 2019 B3/B4 1050.98 197.64 78.22 Pass 

19 Aug 2019 B6 1462.78 166.83 81 .26 Pass 
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APPENDIX A (Protocol, Protocol Attachment 1, Protocol Amendment I, 
Protocol Amendment II & Protocol Amendment Ill) 
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HUMAN CELL LINE ACTIVATION TEST (h-CLAT) 

PURPOSE 

The purpose of this study is to identify potential skin sensitizers and non-sensitizers in accordance 
with the United Nations Globally Harmonized System (UN GHS). The skin sensitization potential 
of a test article is evaluated by measuring the changes in the expression of cell surface markers 
CD54 and CD86 associated with the process of dendritic cell activation in the human leukemia 
cell line, THP-1, following exposure to a test article. The changes of surface marker expression 
are measured by flow cytometry following cell staining with fluorescently labelled antibodies for 
CD54 and CD86. 

SPONSOR 

2.1 Name: National Institute of Environmental Health Sciences (NIEHS) 
NTP Interagency Center for the Evaluation of Alternative 
Toxicological Methods (NICEA TM) 

2.2 Address: Judy Strickland, Ph.D., DABT 
Integrated Laboratory Systems, Inc., 
Contractor supporting the NICEA TM 

601 Keystone Park Drive, Suite 200 
Morrisville, NC 27560 
(919) 281-1110 x245 
strickl2@niehs.nih.gov 

2.3 Representative: Judy Strickland, Ph.D., DABT 

IDENTIFICATION OF TEST ARTICLES AND ASSAY CONTROLS 

3.1 Test Article(s): See Protocol Attachment 1 

3.2 Assay Controls: Positive: 2,4-dinitrochlorobenzene (DNCB) 
(2 mg/mL in DMSO) 
Solvent/Vehicle: Saline or Cell Culture Medium for aqueous
soluble or surfactant test articles 
Dimethyl Sulfoxide (DMSO) for DNCB and DMSO soluble test 
articles 

3.3 Determination of Strength, Purity, etc. 

3.3. l For GLP studies only, the Institute for In Vitro Sciences, Inc. (IIVS) will attempt 
to secure documentation of the analytical purity and composition of the test article 
and the stability and strength of the dosing solutions from the Sponsor. If the 
Sponsor is unable to provide such information, IIVS will retain documentation 

mailto:strickl2@niehs.nih.gov
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supporting attempts to obtain this information with the study file and an exception 
will be noted in the Statement of Compliance in the Final Report. 

3.3.2 IIVS will be responsible for the documentation of the analytical purity and 
composition of the controls and solvents used in the assay. This may be 
accomplished by maintaining a certificate of analysis from the supplier. 

3.3.3 The stability of the test article(s) and dosing solutions under the storage conditions 
at the testing facility and under the actual experimental conditions will not be 
determined by IIVS. 

4.0 TESTING FACILITY AND KEY PERSONNEL 

4.1 Name: Institute for In Vitro Sciences, Inc. 

4.2 Address: 30 W. Watkins Mill Road, Suite 100 
Gaithersburg, MD 20878 

4.3 Study Director: Greg Mun, B.A. 

5.0 TEST SCHEDULE 

5.1 Proposed Experimental Initiation Date: 29 April 2019 

5.2 Proposed Experimental Completion Date: 17 May 2019 

5.3 Proposed Report Date: 21 June 2019 

6.0 TEST SYSTEM 

The h-CLAT is an in vitro assay which measures the changes in the expression of cell surface 
markers CD54 (ICAM-1) and CD86 associated with the process of dendritic cell activation in the 
human acute monocytic leukemia cell line, THP-1 (American Type Culture Collection, A TCC, 
Manassas, VA, TIB-202™). Dendritic cell activation is considered one of the key biological events 
in the adverse outcome pathway for skin sensitization, where CD54 and CD86 are subsequently 
involved in dendritic cell migration to the lymph nodes and T-cell priming. THP-1 cells, seeded 
at a density of 2.0x106 cells/mL in culture medium in 24-well plate format define the Test System. 
After treatment of the test or control articles to the Test System, the expression of cell surface 
markers are measured by flow cytometry following cell staining with fluorescein isothiocyanate 
(FITC) labelled antibodies. Cytotoxicity measurement, using propidium iodide (PI) staining, is 
conducted concurrently to assess whether upregulation of surface marker expression occurs at sub
cytotoxic concentrations. 

7.0 EXPERIMENTAL DESIGN AND METHODOLOGY 

The experimental design of this study consists of a dose range finding assay and at least two 
definitive assays to determine the changes in the expression of the cell surface markers CD54 and 
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CD86. The Relative Fluorescence Intensity (RFI) is used as an indicator of CD54 and CD86 
expression. RFI is calculated from the Geometric Mean Fluorescence Intensity (MFI) data 
acquired by flow cytometry software. The flow cytometry data acquisition will be performed 
using a MACSQuant Analyzer (Miltenyi) with a three laser system capable of both FITC and PI 
acquisition. The procedures are based on those presented in the OECD Test Guideline 442E and 
the BURL BCV AM DB-ALM Protocol No. 158. 

7.1 Medium and Reagents 

7.1.1 Culture Medium (RPMI-1640 with 10% heat inactivated Fetal Bovine Serum and 
0.05 mM 2-mercaptoethanol) 

7.1.2 Saline (0.9% NaCl) 

7.1.3 DMSO, CAS 67-68-5 

7.1.4 DNCB, CAS 97-00-7 

7.1.5 Calcium and Magnesium Free Dulbecco's Phosphate Buffered Saline (CMF
DPBS) 

7.1.6 FACS Buffer (CMF-DPBS with 0.1 % (w/v) Bovine Serum Albumin - Fraction V) 
to be fully dissolved before use 

7.1. 7 Blocking Suspension ( 1 % w/v globulins- Cohn fraction II, III, Human in FACS 
Buffer) 

7.1.8 FITC Mouse anti-Human CD54, Clone 6.5B5 (DAKO/Agilent) 

7.1.9 FITC Mouse anti-Human CD86, Clone FUN-I (BD Pharmingen) 

7 .1.10 FITC Mouse IgG 1 K Isotype Control (DAKO/Agilent) 

7.1.11 PI solution (12.5 µg/mL of propidium iodide in CMF-DPBS) 

7.2 Environmental Conditions 

Throughout this protocol, ranges for test material and test system exposure or incubation 
conditions (e.g., temperature, humidity, CO2) are presented. These ranges describe the 
equipment performance specifications under static conditions (i.e., in the absence of 
frequent opening of equipment doors, accessing chambers, changing loads, etc.), as 
presented in the relevant equipment SOPs. 

7.3 Maintenance of THP-1 Cell Line 

Cryopreserved THP-1 cells, tested for and cleared of mycoplasma contamination, will be 
stored in liquid nitrogen. The stock ampule(s) will be thawed and slowly diluted in 
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approximately 9 mL of culture medium kept at 2-8°C. To wash the cells of 
cryopreservative, the cells will be collected by centrifugation (200-300g, in a centrifuge 
set for 5 minutes and 4°C). The rinse will be repeated with the same volume of medium 
and centrifuge settings. After the second rinse, the cells will be resuspended in an 
appropriate volume of culture medium warmed to approximately 37°C for the culture 
vessel used (typically either T25 or T75 flasks without a growth surface). The cells will 
be maintained at 37±1°C in a humidified atmosphere of 5±1 % CO2 in air (standard culture 
conditions) with at least one agitation per each day. Cells will typically be refed every 2-3 
days with culture medium warmed to approximately 37°C until the cells are confluent 
enough to be passaged or transferred to a larger culture vessel. 

Cells will be routinely passaged every 2 to 3 days and seeded at a density of 0. lxl06 

to 0.2x 106 cells/mL. The cells will routine! y be maintained at densities ranging from 0.1 
to 0.8x 106 cells/mL. The cell density should not exceed l.0x106 cells/mL. Cells can be 
propagated up to two months after thawing but not in excess of 30 passages post thawing. 

At least two weeks after thawing, the cells will undergo a reactivity check. Only the cells 
which pass the reactivity check will be used in subsequent studies. Routine cell culture 
activities and reactivity check assay will be documented in the cell culture records and 
briefly summarized in the study report. 

Prior to an assay, cells will be seeded in culture flasks at densities of0.1 to 0.2x 106 cells/ml.. 
and pre-cultured for approximately 72 or 48 hours, respectively. The culture conditions 
and cell density defined for this pre-assay culture conditioning should be maintained as 
consistently as possible to ensure optimal CD54 and CD86 induction and expression. On 
the day of testing, cells will be harvested from the culture flasks and seeded into 24-well 
plates, as described in section 7.4.3 for the dose range finding assay, or section 7.5.3 for 
the definitive assays. 

7.4 Dose Range Finding Assay 

A dose range finding assay will be conducted to determine the doses to be used in the 
definitive assays. The highest dose in the definitive assays will be selected by the Study 
Director which may be 1.2-fold higher than the calculated CV75 concentration (i.e., the 
test article concentration resulting in 75% cell viability relative to the solvent control). 

7.4.1 Solvent Selection 

A solubility test may be performed prior to the dose range finding assay in order to 
determine the most appropriate solvent. The evaluation of solvents should start 
with saline (0.9% NaCl) or cell culture medium, followed by DMSO. Other 
solvents may be attempted, and if used, must not adversely affect cell viability in 
the assays. If other solvents are used, solvent controls will be tested concurrently 
with the test article dilutions in the assays. Solubility is required for this assay. If 
solubility cannot be achieved, the Sponsor will be contacted regarding how to 
proceed. Test articles which do not form solutions (e.g., are noted as cloudy or 
form precipitates) may be sonicated and/or heated at 37±1 °C in an attempt to further 
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solubilize the test article. In some cases, or under the guidance of the Sponsor, the 
sonication and/or heating may affect the stability of the test article and therefore 
heating and sonication would not be used for test article preparation. Solubility of 
the test articles should be evaluated at a maximum concentration of 100 mg/mL in 
saline or 500 mg/mL in DMSO or another appropriate solvent. 

NOTE: The OECD Test Guideline specifies that in the absence of cytotoxicity in 
an initial dose range finding assay, test articles prepared in saline to a stock 
concentration of 100 mg/mL may be retested using a higher stock concentration up 
to a maximum of 500 mg/mL. Accordingly, at the Study Director's discretion, the 
dose range finding assay may be conducted using a maximum saline stock 
concentration of up to 500 mg/mL. 

7.4.2 Preparation of Dilutions 

The test and control articles will be prepared on the day of testing and applied to 
the test system within one hour of preparation to minimize potential for chemical 
degradation or breakdown. Based upon the results of the solubility test, the test 
articles will be dissolved to the maximum appropriate concentration determined in 
the solubility test, or up to a maximum final concentration of 100 mg/mL in saline 
(or up to 500 mg/mL in saline; see NOTE in section 7.4.1), or to a maximum final 
concentration of 500 mg/mL in DMSO. Other concentrations and solvents can be 
used if determined appropriate by the Study Director and/or Sponsor. 

From the initial test article dilution, 2-fold serial dilutions will be prepared using 
the same solvent to obtain eight serial stock dilutions. These stock dilutions will 
then be further diluted 50-fold (for test articles diluted in saline) or 250-fold (for 
test articles diluted in DMSO) in the culture medium (2X dosing dilutions). These 
dosing dilutions are prepared at 2X the desired final concentration so that when 
500 µL of each dosing dilution are added to 500 µL of cell suspension in the 24-
well plate, a IX final dose concentration is achieved. 

The solvent control will be culture medium for test articles diluted in saline, or 
DMSO in culture medium for test articles diluted in DMSO. A single concentration 
of the solvent control(s) will be prepared in culture medium and dosed on the cells 
in the same manner as the test article( s) so that the final concentration of DMSO on 
the cells is 0.2%. 

The positive control will be DNCB prepared at a stock concentration of 2 mg/mL 
in DMSO. The working solution of DNCB will be prepared by making an 8 µg/mL 
dilution of the stock in culture medium. The working solution of DNCB will be 
dosed on the cells in the same manner as the test article(s). 

7.4.3 Preparation of the Test System 

On the day of dosing, cells will be collected by centrifugation (200-300g, in a 
centrifuge set to 5 minutes at room temperature). The cells will be resuspended in 
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fresh culture medium to a density of 2.0xl06 cells/mL, and 500 µL of the cell 
suspension will be seeded into the appropriate wells of a 24-well plate (resulting in 
1.0x106 cells/well). The plates will be maintained at standard culture conditions. 

7.4.4 Test System Exposure 

The 2X dosing dilutions will be applied to the cells by pipetting 500 µL of each of 
the 2X dosing dilutions directly to the appropriate wells containing 500 µL of cell 
suspension. The treated plates will be sealed with plate sealers prior to incubation 
(to avoid evaporation or cross-contamination of volatile test articles), and will be 
incubated for 24±0.5 hours at standard culture conditions with at least 1 agitation 
per each day. 

7.4.5 Cytotoxicity Assessment - Propidium Iodide (Pl) Staining 

After 24±0.5 hours of exposure, the samples will be removed from the 24-well 
plates and added to labeled micro-centrifuge tubes. The cells will be collected by 
centrifugation (200-300g, in a centrifuge set for 5 minutes and 4°C). The 
supernatants will be carefully decanted into a waste container. The remaining cell 
pellets will be resuspended with 1 mL of FACS buffer and centrifuged again using 
the above centrifuge settings and decanting the supernatant. The rinsing process is 
performed 2 additional times using 1 mL of FACS buffer. 

After the three rinses, each cell pellet will be resuspended in 600 µL ofFACS buffer 
and 200 µL of the suspension will be transferred to the appropriate wells of a 96-
well round-bottom plate. Propidium Iodide will be added to the appropriate 
samples of the 96-well plate to make a final concentration of0.625 µg/mL of PI in 
the plate. 

7.4.6 Cytotoxicity Measurement and Calculation of CV75 

The PI uptake will be analyzed using flow cytometry. Cells stained with PI 
represent the non-viable cell population and will be gated out to identify the viable 
populations. Approximately 10,000 living (PI negative) cells will be acquired. 
When the cell viability is low, up to approximately 30,000 cells including dead cells 
can be acquired. Alternatively, the data acquisition can be finished one minute after 
the initiation. The cell viability will be calculated (e.g. PI negative events versus 
total events). 

The CV75 value, a concentration expected to result in 75% cell viability, will be 
calculated using the following formula: 

(75-C)Log(B) - (75-A)Log(D) 
Log ofCV75 aa ---------

A-C 
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Where: 
A is the minimum concentration with cell viability over 75% 
C is the maximum concentration with cell viability below 75% 
Band Dare the viabilities associated with A and C, respectively 

The CV75 value will be used to calculate the test article concentrations tested in 
the definitive assays. The range of doses used in the definitive assays may be 
modified at the Study Director's discretion. 

The dose range finding assay may be repeated if the results ofthe dose range finding 
assay aren't sufficient to select doses for the definitive assays. 

7.5 Definitive Assay 

7.5.1 Test Article Dose Selection 

Seven serial doses using a typical dilution factor of 1.2 to 1.5 will be prepared such 
that eight doses will be tested in the definitive assay. If there was insufficient 
cytotoxicity in the dose finding assay (i.e. CV75 > highest prepared dose), the 
highest soluble concentration of test article, up to a maximum stock concentration 
of 500 mg/mL in either saline or DMSO may be selected. At the Study Director's 
discretion and justification, the range ofdoses and the dilution factor to be used in 
the definitive assay may be modified. 

7.5.2 Preparation of Stock and 2X Dosing Dilutions 

The same solvent used in the dose range finding assay will be used to dissolve the 
test article in the definitive assays. The test article will be prepared as stock 
concentrations corresponding to 100-fold (for saline) or 500-fold (for DMSO). 
Seven serial dilutions using a dilution factor of 1.2-1.5 will be made using the same 
solvent to obtain eight serial dilutions. These dilutions will then be further diluted 
SO-fold (for test articles diluted in saline) or 250-fold (for test articles diluted in 
DMSO) in the culture medium (2X dosing dilutions). These dosing dilutions are 
prepared at 2X the desired final concentration so that when 500 µL of each dosing 
dilution are added to 500 µL of cell suspension in the 24-well plate, a IX final dose 
concentration is achieved. The test article dilutions should be exposed to the cells 
within one hour of preparation. 

The solvent controls and the positive controls will be prepared in the same manner 
as for the dose range finding assay (section 7.4.2). 

7.5.3 Preparation of the Test System 

On the day of dosing, the cells to be used in the assay will be prepared in the same 
manner as for the dose range finding assay (section 7.4.3). 

7.5.4 Test System Exposure 
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The 2X dosing solutions will be applied to the cells by pipetting 500 µL of each of 
the 2X dosing solutions directly into the appropriate wells containing 500 µL of 
cell suspension. The treated plates will be sealed with plate sealers prior to 
incubation (to avoid evaporation or cross-contamination ofvolatile test article), and 
will be incubated for 24±0.5 hours at standard culture conditions with at least 1 
agitation per each day. 

For each test article, two independent trials with agreeing results are needed to 
make a prediction. In the case of incongruent results and/or at the Study Director's 
discretion, a third run (or more) may be completed. 

7.5.5 Staining and Analysis 

After 24±0.5 hours of exposure, the samples will be placed into labeled micro
centrifuge tubes and the cells will be collected by centrifugation as described in 
section 7.4.5. The supernatanLc;; will be carefully decanted into a waste container. 
The remaining cell pellets will be resuspended with 1 mL of F ACS buffer and 
centrifuged. The rinsing process is performed 2 additional times using l mL of 
FACS buffer. Finally, cells will be resuspended in 600 µLof0.01 % (w/v) blocking 
suspension (prepared in FACS buffer from a 1 % (w/v) stock suspension 
immediately before use) and incubated at 2-8°C for 15±1 minutes. 

After the blocking step, the samples will be divided into 3 aliquots of 
180 µL each into the designated wells of a 96-well round-bottom plate. The cells 
will be collected by centrifugation as described in section 7.4.5 and the supernatants 
will be aspirated without disturbing the cell pellet. A master mixture of each 
antibody (CD54, CD86 and mouse IgG isotype control) will be prepared based on 
the number ofsamples needing to be stained with each antibody so that each sample 
receives 50 µL of the appropriate antibody dose. For each test article dilution or 
control there will be three cell populations each treated with a different antibody 
mixture. There will be a separate cell population treated with FITC anti-CD54, 
FITC anti-CD86, and FITC isotype control. The antibody mixtures will be 
prepared in FACS buffer using the following ratios: 

3 µL of CD54 to 50 µL total 
6 µL of CD86 to 50 µL total 
3 µL of isotype control to 50 µL total 
Fifty microliters ofeach antibody mixture will be added to the appropriate wells of 
the 96-well plate. The plate will be gently agitated by hand to mix the reagents and 
then incubated in the dark at 2-8°C for 30±1 minutes. Following incubation, 
150 µL of FACS buffer will be added to each well and the plate will be centrifuged 
as described in section 7.4.5. The wash step is repeated twice with 200 µL of FACS 
buffer. Finally, cells will be resuspended in 200 µL of FACS buffer. PI will be 
added to the appropriate wells of the 96-well plate to make a final concentration of 
0.625 µg/mL of PI in the plate. 
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The expression of CD54, CD86, isotype control and PI uptake will be analyzed 
using flow cytometry. Cells stained with PI will be gated out to identify the viable 
populations. Approximately 10,000 living (Pl negative) cells will be acquired. 
When the cell viability is low, up to 30,000 cells including dead cells can be 
acquired. Alternatively, the data acquisition can be finished one minute after the 
initiation. The cell viability will be calculated (e.g. PI negative events versus total 
events). In addition the MFI of the antibody stained cell populations will be 
calculated. The MFI values will be used to calculate the RFI values to determine 
skin sensitization predictions. 

7.5.6 Data Analysis 

The following plots are prepared using the flow cytometry software 
(MACSQuantify™ Version 2.10 / MACSQuant® Analyzer used for operation 
and data collection and Flow Logic 7 .2.1 for data analysis): 

- Side Scatter (SSC) versus Forward Scatter (FSC) 
FSC is a measure of cell size. SSC is a measure of cell granularity. This 
plot is created to confirm a single population of cells is present without 
excessive debris. 

-2 Histogram Plots (Cell Count versus Pl) (Cell Count versus FITC) 
These plots are used to determine the percentage ofeach cell 
population expressing PI (for cell viability) or FITC (for 
upregulation of CD54 and CD86). 

A gate will be visually placed halfway between the peak of the PI negative fraction 
and the PI positive fraction on the histogram using the DNCB-treated isotype 
control cells. The PI negative fraction corresponds to living cells which are used 
for subsequent analysis. The MFI of the living populations of each cell sample is 
determined by the software and used in the following formula to determine the RFI 
values for each test article treated sample. 

MFI of test article treated cells - MFI of test article treated isotype control cells 
RFI =- -----------------------

MFI ofsolvent treated control cells - MFI of solvent treated isotype control cells 

The isotype controls consist of the same test article concentrations tested for the 
CD54 and CD86 staining, but these samples will be treated with isotype control 
consisting of mouse lgG. Use of the isotype control will allow for the distinction 
between specific CD54 and CD86 antibody binding and non-specific background 
antibody binding. 

7.5.7 Prediction Model 

Each test article will be tested in at least two independent definitive assays to derive 
a single prediction (skin sensitizer or non-sensitizer). The definitive assays may be 
performed on the same day provided that for each assay: a) independently 



Page22of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
harvested cells will be used (i.e. cells collected from different culture flasks), and 
b) independent fresh stock solutions of the 2X dosing dilutions of the test articles 
and antibodies will be prepared. 

If the RFI of CD86 is equal to or greater than 150 at any tested dose with >50% cell 
viability in at least two independent assays and/or if the RFI of CD54 is equal to or 
greater than 200 at any tested dose with >50% cell viability in at least two 
independent assays, the prediction will be considered as positive (sensitizer). 
Otherwise, the prediction will be considered as negative. In case the first two 
independent assays are not concordant, a third assay will be performed and typically 
the final prediction will be based on the mode of the conclusions from the three 
individual runs (i.e. 2 out of 3). 

Test articles with limited solubility may still be tested at lower soluble 
concentrations or as suspensions. In such a case, a negative result will be 
considered inconclusive, whereas a positive result will be used to support the 
identification of the test article as a skin sensitizer. 

For test articles considered to be sensitizers, two effective concentrations (EC) 
values, the EC150 for CD86 and EC200 for CD54 will be calculated using the 
following formulas. Two consecutive concentrations starting from the lowest dose 
and with RFI values greater than and less than 200 or 150 respectively, will be used 
in the EC calculations. The EC values represent the calculated test article 
concentration at which an RFI of 150 or 200 is achieved. 

EC150 (for CD86) = Bdosc + ((150-BRF1)/(ARF1 - BRF1)(Adosc-Bdose)] 

EC200 (for CD54) = Bdosc + ((200-BRF1)/(ARF1 - BRF1)(Aciose-Bdose)) 

Where: 
Adose is the lowest concentration in µg/mL with RFI 2'.:150 (CD86) or 200 (CD54) 
Bdose is the highest concentration in µg/mL with RFI <150 (CD86) or 200 (CD54) 
ARFI is the RFI value associated with Adose 
BRFI is the RFI value associated with Bdose 

8.0 CRITERIA FOR DETERMINATION OF A VALID TEST 

The assay will be accepted if all of the following acceptance criteria are met: 

8.1 The cell viability values of the solvent control(s) are> 90%. 

8.2 For the solvent control(s), RFI values of both CD86 and CD54 are less than the positive 
criteria (CD86 RFI <150 and CD54 RFI <200). 

8.3 For the positive control (DNCB), RFI values of both CD86 and CD54 are predicted to be 
positive (CD86 RFI :;:150 and CD54 RFI 2'.:200), and cell viability is >50%. 

8.4 For the medium and solvent controls, the MFI ratio of both CD86 and CD54 to isotype 
control should be > 105%. 



Page 23 of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 

8.5 The cell viability of the test article-treated cultures should be >50% in at least four doses. 

9.0 EVALUATION OFTEST RESULTS 

Negative results are acceptable only for test articles exhibiting cell viability <90% at the highest 
dose tested. Negative results with cell viabilities of ~90% at the highest dose tested are not valid, 
and may require retesting at higher doses, unless the highest allowable doses were tested (i.e., up 
to 5000 µg/mL in saline, 1000 µg/mL in DMSO, or the highest soluble concentration). 

10.0 REPORT 

A report of the results of this study will be prepared by the Testing Laboratory and will accurately 
describe all methods used for generation and analysis of the data. A copy of the protocol used for 
the study, any amendments and any significant deviations from the protocol will appear as a part 
of the final report. 

11.0 RECORDS AND ARCHIVES 

A separate working notebook will be used to record the materials and procedures used to perform 
this study. Upon completion of the final report, all raw data, reports and specimens will be retained 
in the archives for a period of either a) 5 years, b) the length of time specified in the contract 
terms and conditions, or c) as long as the quality of the preparation affords evaluation, whichever 
is applicable. 

12.0 TEST MATERIAL RETENTION 

Unless indicated otherwise, all test articles provided by the sponsor will be retained for one year 
after completion of the final report. These test articles may be disposed after this 1 year retention 
period according to IIVS SOP. Unless indicated otherwise, dose solutions used for testing or 
analysis before or during the course of the assay will be discarded after testing. 
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nvsStudy Number. 18A064. 19AAOS, AA12-AAl3. AA91, AB24.177000 
IIVS Protocol No. SPl77000 0l/22119 12 or 12. 

13.0 PROTOCOL AMENDMENTS 

When it becomes necessary to change the approved protocol for a specific study. t~ 
change and the reason for it should be put in writing and signed by the Study Director as 
soon as practical. When the change may impact lhe study design and/or ex.eculion, vernal 
agreement to make this change should be made between the Study Director and Sponsor. 
This document is then provided to the Sponsor and is attached to the protocol as an 
amendment, 

14.0 REFERENCES 

Ashikaga, T .• et al. (2006) Development ofan in vitro skin i;ensitization test using human 
cell lines: The human Cell Llne Activation Test (b-CLA T) I. Optimization of the h-CLAT 
protocol. Toxicol. In Vitro 33 20:767 -773. 

DB-ALM (INVITIOX) Protocol 158: human Cell Line Activation Test (h•CLAT). 

OECD (2018) /n vitro skin sensitisation assays addressing lhe key event on activation of 
dendritic cells on the adverse outcome pathway for skin sensitisation 442E. 

15.0 APPROVAL 

_____ __________ _____4/17/2019_____ 

SPONSOR REPRESENTATIVE DATE 

JudyStrjckland, Ph.D.• DABT 
(Print or Type Name) 

frvs STUI> ... - - DATE 
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PROTOCOL ATTACHMENT 1 

IIVS Test 
Article 

Designation 
Sponsor Designation 

Sponsor Designated 
Synonym 

18AO64 ACTICIDE OIT OIT 

19AA05 
2-Butyl-1,2-benzothiazolin-3-one (BBIT). 

Trade name: Vanquish 100 
BBIT 

19AA12 Mergal MITZ CMIT/MIT Mixture 

19AA13 Mergal BIT Technical BIT 

19AA98 KORDEK™ 573F BIOCIDE MIT 

19AB24 KA THON 287T industrial Microbicide DCOIT 

REGULATORY REQUIREMENTS: 

Will this study be conducted according to GLPs? 181 YES or □ NO 

If YES, please indicate which agency(ies) guidelines are to be followed: 
□ OECD; 0 FDA; □ Other: 
0 EPA TSCA (40 CFR part 792); 181 EPA FIFRA (40 CFR part 160) 
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UVS Study No.: 18AO64, 19AA05, AA12-AAl3, AA98, AB24.177000 
IIVS Project No.: 10426 

PROTOCOL AMENDMENT I 

SPONSOR: National Institule of Environmental Health Sciences 
(NIBHS) NTP lnteragency Center for the Evaluation of 
Alternative Toxicological Methods (NICEATM) 

nvs STUDY NO.: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

AMENDMENT(S): 

I) Location: §4.0 TESTING FACILITY AND KEY PERSONNEL 
§4.3 Study Director 

Amendment: Replace "Greg Mun, B.A." with "Rishil J. Kathawala, Ph.D." 

Reason: Rishil J. Kathawala is assuming the Study Director responsibility. 

APPROVAL: 

ECTOR DATE 

APPROVAL: ___s"--T\i_u-t--'"\,'.\~ 
TESTING FACILITY MANAGEMENT DATE 

I of I 
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UVS Study No.: 18A064, 19AAOS, AA12-AAl3. AA98, A824.1nOOO 
nvs Project No.: 10426 

PROTOCOL AMENDMENT II 

SPONSOR: National lnstilUte of.Environmental Health Scienoes 
(NIEHS) NTP Interagency Center for the Evaluation of 
Alternative ToxicolotZical Me1hods (NICEATM) 

nvs STUDY NO.: I 8A064, l 9AA0S, AA 12-AAl3. AA98, AB24.I77000 

AMENDM£NT(S): 

I) Loca1ion: §2.0 SPONSOR 
t2.3 Represenlallve 

§l 5.0 APPROVAL 
SPONSOR REPRESENTATIVE 

Amendment: Replace ..Judy Strickland, Ph.D .• DABT' 

with "Judy Slrickland, Ph.D., DABT 
Integrated Laboratory Systems, Inc., 
Contractor supporting the NICEATM" 

Reason: sponsor request 

STUDY DIRECTOR DATE 

I ofl 
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nvs S1udy No.: l8A064, l!>AA05, AA12·AA13, AA98. AB24.177000 
IIVS Projec1 No.: 10426 

PROTOCOL AMENDMENT Ill 

----

SPONSOR: National Institute o( Environmental Health Sciences 
(NIEHS) NTP lnteragency Cenier for the Evaluation of 
Alternative Toxicolo ical Methods NICijATM) 

nvs STUDY NO.: 18A064, 19AA05, AAl2-AAl3, AA98, AB24.l77000 

AMENDMENT(S): 

1) Location: PROTOCOL ATTACHMENT l, Sponsor Designation in the table 

Amendment: 

R lace 
2-Butyl-l ,2-~~li~-3-one19AA05 BBIT(BBIT). Trade name: Van uish 100 

with 

2-Butyl-1 ,2 __ _ in-3-one 19AA05 BBIT(BB . Trade name: Van uish I 00 

Rea.~n: 

2) Location: 

sponsor update 

PROTOCOL AMENDMENT ll 

Amendment: 

Reason: 

Add 

Protocol page I and 12 

To 

1) Location: 

protocol amendment Il generation error 

APPROVAL: 

STUDY DIRECTOR DATE 

I of I 
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APPENDIX B (Analyzed Data) 
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h-ClATDose Range Assay 
Study Nurnbtt: 18A064. 19AAOS, AA12,AA13, AA98, AB24 17;,o,)O 

Data FolderName Dose Ranae 052119 

Plate Seedin• Date 5/20/2019 

Collection ~te 5/21/2019 

Cell1hawDate 4/26/2019 

Did cells nass lhe reactivitvdleck1 Yes 

Readivitv Date 5/16/2019 

Living living 
Concentrations 

TAID Well ID Well Name on the cells 
#Events "Parent ,,,._,_,. 

01 Media 9997 98.21 

Controls Cl DMSO 9997 97.90 

Bl ONCB 27088 68.09 

A2 TA101 8164 ! 11.75 1000 ~ lventIOMSO 

82 TA102 9810 75.61 500 

C2 TA103 6397 991 250 

18A064 
02 TA104 4194 6.69 125 

E2 TA105 2884 'I 5.62 62.5 

F2 TA106 3437 7 24 31.3 

G2 TA107 7284 13.32 15.6 

H2 TAlDB 9992 77.18 7.81 

A3 TA201 6811 12.86 1000 Solvent IOMSO 

83 TA202 5914 11.15 500 

Cl TA203 5971 10.61 250 

19AA12 
03 TA204 5007 9. 18 125 I 

El TA205 9943 25.87 62.5 

F3 TA206 9975 i 76.37 31.3 

G3 TA207 9995 96.92 15.6 

Hl TA208 9996 97.79 7.81 

A4 TA301 8970 13.25 1000 Solvent lor.!.'.W 

84 TA3D2 6564 10.12 500 

C4 TA3D3 5588 934 250 

19AA13 04 TA304 4028 7.36 125 

E4 TA3D5 3325 
' 

705 62.5 

f4 TA3D6 9965 31.46 31.3 

G4 TA3D7 9992 85.07 15.6 
H4 TA308 10000 94.48 7,81 

•~Refers to theconctntration above or betow 7S%ccll YiabUiry 

Above Concentration 

BelowConcentration 

'-""CV75 

CV75 

. 
Above Concentration 

Bel-Concentration 

•-CV75 

CV75 

Abov,o Concentration 

Below Concentration 
"-CV7S 

CV75 

New Dose bnp: on the New Dose bnte In Primary New Dose Rante In 
Cells[UUmll Solvent (mf/mLI Mtdla(l'C,lmL) 

9.6 4.8 19.2 

7.8 Viabilitv I 77. 18 I 8.0 4.0 16.0 

15.6 Viabilitv I lJ 32 I 6.7 3.3 13.3 

0.903 5.6 2.8 11.l 

8.0 uz/ml on the cells 4.6 2.3 9.3 

3.9 1.9 7.7 

3.2 1.6 6.4 

2.7 1.3 S.4 

38.2 191 76 

31.3 Viabilitv I 11> l1 I 31.8 15.9 64 
62.5 Vlabilitv I 25.87 I 26.S 13.3 53 

1.503 22.l 11.l 44 

31.8 u,ofmlon the cells 18.4 9.2 37 

15.4 7.7 31 

12.8 I 6.4 26 

10.7 5.3 21 

21.4 10.7 43 

15.6 Viabilltv I ~ 31 I 17.8 8.9 36 

31.3 Viabili.., I 31.46 I 14.8 7.4 30 
1.250 12.4 6.2 25 
l7.8 u.1/mlon the cells 10.3 5.1 21 

8.6 4.3 17 

72 3.6 14 
6.0 3.0 12 

...,..on....: - "~' -

Note: Cell dot plot showed dNd evenb for this concentration. Pl s.t:ained histosram peak appeared to haveshihed to tl:!e left and feU unde,the living ev~u p~when obs.!!l"vingon flow cytorneter. C8 S/22/19 
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h-CLAT Dose Range Assay 

Study Number: 18A064, 19AAOS, AA12-AA13, AA98, A824.177000; 19A883.177ll00; 

19AD20.177000 

DataFolderNome Dose Ran•e 061319 

Plabo Seedlrurl>ate 6/12/2019 
COllealonoate 61"""19 
tell Thaw Data 412•=19 

Did.ells·-· the reoal·.....ched<l Yes 

...oalvitvllate 5/J<Mn]9 

I 

Llvl111 Llvl111 
C.Oncentratlons 

TAID Well ID Well Name on the cells 
#Events "Parent ,._,_, 

DJ Media 10000 97.91 

Controls Cl DMSO 10000 97.77 

Bl DIIIC8 Wl6I Sl6!1 

A2 TAll>l 9706 14.13 SO) ""ivent IDMSO 

82 TAlD2 son 21.03 2SD 
a TAI03 10002 30.81 125 

l!lAAOS 02 TAlD4 10002 34.81 62.5 

el TAI05 3010 5.86 31.3 
F2 TA106 IOOJS 23.116 15.6 
62 TA1ll7 10002 58.55 7.81 

H2 TA1ll8 llJOOO 82.(1] 3.91 

' 
Al TA2Dl 6210 11.18 SO) S01ventIIOMSO 

Bl TA202 5558 JO... 2SD 
C3 TA203 5376 10.f,() 125 

19AA98 03 TA204 10002 S4.61 62.S 
E3 TA2D_5_ llJOOO 112.m 31.3 
F3 TA206 llJOOO 9601 15.6 

G3 TA207 llJOOO 97.31 7.81 

Hl TA208 llJOOO 97.77 3.91 

A4 TA301 7331 13.68 SO) t.nlvl!'ntllDMSO 

84 TA302 8923 13.33 2SD 

C4 TA30.3 8411 12.95 125 

19A824 04 TA304 7622 10.68 62.S 

E4 TA30S 3405 6.04 3L3 

F4 TA306 3614 S.98 15.6 

G4 TA307 2762 4.70 7.81 

H4 TA308 7753 12.91 3.91 

AS TA401 10000 77.62 1000 ""IventIDMSO 

8S TA402 10000 !l6.70 500 
cs T/1403 10000 95.90 2SO 

19A883 OS TA404 10001 97,49 125 

ES TA4DS 10001 97.63 62.5 
FS TA406 100XI 97.30 31.3 
GS TA407 10000 97.19 15.6 

HS TA408 10000 97.68 7.81 

A6 TASDl 6540 10.08 1000 1t.o.1,.,n1 IDMSO 

86 TASD2 7527 11.08 SO) 

0 T/1~,!U 5749 9.87 2SD 

l!IAD20 06 TASD4 6562 9.97 125 

E6 TASOS 5810 9.4S 
' 

62.5 

F6 TAS06 S331 8.22 I 31.3 

G6 TAS07 10015 24.47 I 15.6 

H6 TASD8 10000 95.n I 7.81 

• ~ Ret«s 10 ~conc:entrnlot1 a bove or betow7S!N.ullvii1bmty 

NewDo'Slt~on1hll! N..DcK. Rance' 1111 Prlfflsy New Dase Rance in 
c,1,1-1mLI -M(mc/ml.l Mtdlo(.....mll 

-- 5.8 2.9 11.S 

AJ»ove Concentration u I Vlabilic'v I 82.07 II 4.8 2.4 9.6 

Below Concentration 7 8 1Vlabllln, I 58.5S II 4.0 2.0 8.0 
•-CV15 0.682 I 3.3 1_.7 6.7 

CV15 4.8 n•lml on the cells 2.8 1.4 5 ..6 

2.3 1.2 4.6 

1.9 1.0 3.9 

1.6 0.8 3 .2 

45 22.4 90 
Above Concentration 31.3 JVlalNlllv I 82.02 I 37 18.7 75 

l!elowConce-on 62.5 JVlablilou I 54.61 II 3l 15.6 62 

•-CV15 1.5n I 26 13_.0 52 

CV15 37.3 u-..rJmL on the cells 22 10.8 43 

18 9.0 36 

15 7.5 30 
12 6.2 25 

A.bow COftct_MraliOR• NA I Vlabl!I.N I NA II 
8elow c.once-on 3.91 I Vlablll.., I 12.91 II 

• -CV15 NA I 
CV15 <3.91 ..JmL on the cells 

1000 SO) 2000 
Abowton<e-on NA I Vlablllou ' NA I 833 417 1667 

8el-Concenlmlon NA IVlabll""I NA I' 694 347 1389 

•-cv75 NA r 579 289 11S.7 
CV7S NA ~ mLon the °"'Is 482 241 96S 

402 201 804 
335 167 670 

279 140 558 

115 5.7 22.9 

Abow Conce-on 7.81 _ I Vl...llitvl 95.n I 9.6 4.8 19.J 

hl-Con!>!nltation 15.63 IVlobllltv I 24.47 I 8.0 4.0 159 
• -CV15 o.gao r 6.6 3.3 13.3 

CV15 9.6 11111/ rnlon thecelh, s.s 2.8 11.l 

4.6 2.3 9.2 

3.8 1.9 7.7 

3.2 1.6 6.4 
...., tOP ~cod; concenll.alion 

Of dl.e-defini tiveHHYI 



Page 32of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 

h-CLAT Dose Range Assay 
Study Number; 18A064, 19AA05, AA12•AA13, AA98, A824.177000 

Data Folder Name Dose Ran~e 062S19 

Plate Seedim1 Date 6/24/2019 

Collection Date 6/ 2S/ 2019 

Cell Thaw Date 4/ 26/2019 

Did cells nass the reactivitv check? Yes 

Reactivity Date S/ 16/2019 

livln1 llvln1 
concentrations 

TAID Well ID Well Name on the cells 
#Events "Parent 

luolmll 

01 Media 9997 98.11 

Controls Cl DMSO 9998 98.13 . 
81 DNCB 19526 67.98 

A2 TA1D1 9816 14.92 3.00 Solvent IDMSO 

82 TA102 9938 61.57 1.50 

C2 TA1D3 9991 95.70 0.75 

19A824 
02 TA1D4 9991 96.43 0.38 

E2 TAlDS 9992 96.36 0.19 

F2 TA106 9994 97.03 0.09 

G2 TA1D7 9995 96.50 0.05 

H2 TA1D8 9996 96.99 0.02 

• .. Refers to the concentration above or below 75" cell vi~bilitv 

New Dose Ranse on lhe New Dose Ra-Ip, In Prlm.-y New Dose Ra-Ip In 
Cds(ui/mL) Solvent (ml/mL) Mula (111/mLI 

1.37 0.69 2.74 

Above Concentration 0.75 Viability l 9S.70 I 1.14 O.S7 2.28 

Below Concentration 1.50 Viabilitv I 61.s1 I 0.9S 0.48 1.90 

Lo1CV75 0.0S8 0.79 0.40 1.59 

CV7S 1.1 ug/ml on the eel Is 0.66 0.33 1.32 

o.ss 0.28 1.10 

0.46 0.23 0.92 

0.38 0.19 0.76 
iff..lOptlOCIICOl1C9'WratlDn e l N 
L..t:..•IY•-••-



Plate Name Definitive 061119 

Plate Seeding Date 6/10/2019 

Coflection Date 6/11/2019 

Cell Thaw Date 4/26/2019 

Did cells pass the 

reactivitycheck? 
Yes 

Reactivity Date 5/16/2019 
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Laboratory Study Number: 18A064, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AA05, AA12·AA13, AA98, AB24.1nOOO 

Acee tance Criteria for a Valid Ass 

Cell viabilities for medium and solvent controls are >90% 

Control Viabllltv Criteria Met? 

Medium 96.23 Yes 

DMSO 96.38 Yes 

Well ID Well Name Viable Events Positive Events % Viable living HTC Geometric Mean 
A2 MediaCD54 10001 9865 96.73 7.91 

B2 MediaCD86 10006 9987 96.33 22.70 

C2 Med1a lsotype 10003 9881 96.23 6.16 

El DMSOC054 10004 9906 97.26 8.17 

f l DMSOC086 10004 9982 97.25 22.49 

Gl OMSO lsotype 10003 9848 96.38 5.63 

01 ONCBC054 10015 9912 n.20 23.19 

Cl ONCBC086 10007 9979 79.20 32.86 

Bl ONCB lsotvoe 18430 18167 78.97 6.21 

LS,olvent control RR values are ngative r:mg_n~-

Control RFI Criteria Met? 

DMSOC054 145.14 Yes 

DMSOC086 101.93 Yes 

MFI ratio of CD54/86 to isotype control for medium and solvent 

controls are > 105% 

Control Ratio Criteria Met? 

MediumCDS4 128.41 Yes 

MediumCD86 368.51 Yes 

OMSOC054 14S.12 Yes 
OMSOC086 399.47 Yes 

Control RFI Criteria Met? 

DNCB CDS4 668.50 Yes 

ONCB CD86 158.07 Yes 

Control Viabili Criteria Met? 

ONCB 78.97 Yes 
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Laboratory Study Number: 18AO64, 19AA0.5. AA12-AA13, AA98, AB24.177000 

h-CLAT Definitive Assay 
Study Number: 18A064, 19AA05, AA12-AA13, AA98, AB24.177000 

PlateN;me Definitive 061119 

Plate ~edlnc Dare 6/10/2019 

Collection Date 6/11/2019 

CellTh-Date 4/26/2019 

Did cells pass the 

reactivitychedc? 
Yes 

Reactivity Date 5/16/2019 

Well ID Well Name 
Final Test Article 

Concentration h11r/mU 

A4 TA1D1COS4 9.6 

84 TA1D2 COS4 8.0 

C4 TA1D3 COS4 6.7 

04 TA104 COS4 5.6 

E4 TAlDS COS4 4.6 

F4 TA1D6 COS4 3.9 

G4 TA1D7CDS4 3.2 

H4 TA108C054 2.7 

AS TA1D1 C086 9.6 

BS TA1D2 CD86 8.0 

cs TA1D3CD86 6.7 

1&M)6jl OS TA1D4C086 5.6 

ES TA1DSC086 4.6 

FS TA1D6CD86 3.9 

GS TA1D7 CD86 3.2 

HS TA1D8CD86 27 

A6 TAlDl ISO....,_ Control 9.6 

86 TA102 lso•- Control 8.0 

C6 TA103 IS0"'6t Control 6.7 

06 TA104 lso-Control 5.6 

E6 TAlDS lsolvo~ Control 46 

F6 TA106 lsol....,.. Control 3.9 
G6 TA107 ISOI"""" Control 3.2 

H6 TAl08 lso1.c.t Control 2.7 

Viable Events Positive Events % Viable 
Living FITC 

Calculated RFI 
Geometric Mean 

10015 I 9748 76.97 18.14 455.91 

10007 I 980S 90.69 15.61 338.58 Hl&flest COncentratlonbelow 21111 NA RFI I NA I 
10006 I 9882 s1.n 15.96 345.67 Lowest Concentration above 21'.JC: 2.7 RFI I 321.26 I 
10007 9906 88.43 1762 426.n Ol"fflll <-2.7 

10007 9904 8502 1962 516.93 Is the TAa sensitlrer? Yes 
10006 I 

I 9897 88.19 19.55 529.92 

10009 9913 86.90 17.65 460.63 
6808 6704 8396 13.76 321.26 

10013 9953 78.13 23.70 101.66 

10012 I 9961 89.SO 22.01 88.97 Hlet,est Concentration below 1§11 9 .6 RFI I 10L66 I 
10003 i 9970 8796 2929 131.14 Lowest COncentration above 151 NA RFI I NA I 
10008 ! 9989 90.46 28.32 127.76 EC"" >9.6 

10008 9981 84. 12 24.41 106.29 Is the TA a sensitlrer? No 
10009 I 9985 90.03 25.5_7 115.54 

10006 9976 88.69 23. 16 102.08 

10010 I 9976 84.61 23.09 103.74 

10012 9729 80.33 6.56 

10007 I 9825 89.87 7.01 
10010 I 9884 8752 ' 718 Is viability i!: 50% for at least 4 concentrations? Yes l 
10005 I 9886 89.55 6.78 Is viabilitvof hl"""stconcentration < 90%? Ye5 I 
10008 I 9857 84.94 ' 6.49 

10006 9828 89.67 6.09 
10010 I 9844 88.40 " 5.95 

lOOCIS ! 9n4 I 85.06 5.60 

Solvent DMSO 

Well ID Viable Events Positive Events % Viable 

Living FITC 

Geometric 

Mean 

El 10004 9906 97.26 8.17 

fl 10004 9982 97.25 22.42...__ 
Gl 10003 9848 96.38 I 5.63 

,.,.. 
ml! 

ti!>• 



Page35 of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AA05, AA12-AA13, AA98, AB24.177000 

Plate Name Definitive 061119 

Plate Seedinc Date 6110/2019 

Collection Date 6111/2019 

Cell~Date 4/26/"2019 
Did cells pass the 
reactivity check? 

Yes 

Reactilrity Date 5/16/2019 

Well ID Well Name 

A7 TA2D1 CDS4 

87 TA2D2CDS4 

C7 TA2D3CDS4 

D7 TA204CDS4 

E7 TA2D5CDS4 

F7 TA2D6CDS4 

G7 TA2D7CDS4 

H7 TA2D8CDS4 

AS TA2Dl CD86 

B8 TA2D2CD86 

C8 TA2D3C086 

19AA12 
DB TA2D4CD86 

E8 TA2DSC086 

F8 TA2D6CD86 
GS TA2D7CD86 

H8 TA208CD86 

A9 TA2D1 lsotvne Control 

B9 TA2D2 lsotvne Control 

C9 TA2D3 lsotvne Control 

09 TA2D4 lso'"fte Control 

E9 TA20S lsotvne Control 

F9 TA2D6lsotvne Control 

G9 TA2D7 liotvne Control 

H9 TA2081iotvoe Control 

Final Test Article 

Concentration lwr/mll 

38.2 

318 

26.5 

22 1 

lB.4 

15.4 

12.8 
10.7 

38.2 

31.8 
26.5 

22.1 
18.4 

15.4 

12.8 

10.7 

38.2 

31.8 

26.S 

22.1 

lB.4 
15.4 

12.8 

10.7 

Viable Events Positive Events "Vli1ble 
Living FITC 

Calculilted RFI 
Geometric Mean 

3727 3692 26.07 8.74 64.57 
6320 6268 26.53 8.19 60.63 HlpestConcentmlon below200 221 RFI I 198.03 I 
6794 6747 23.28 8.42 98.03 Lowest Concentration :above 200 NA RFI I NA I 
10036 9918 54.66 10.91 198.03 EC200 >22.1 
10014 9873 n.25 8.93 157-87 Is the TA., sensitize,? No 
10007 9831 9027 7.87 129.53 

10003 9847 95.02 8.36 120.08 
10002 9800 96.26 7.39 111.02 

4672 4638 22.22 21-37 84.64 
6524 6496 24.71 19.46 75.98 Highest Concentmion below 150 22.1 RFI I 94.96 I 
6859 6844 23.59 22.45 97.98 Lowest Concentration ;above 150 NA RFI I NA I 
10053 10036 S3.53 21.• 94.96 EClSO >22.l 
10013 10000 75.56 19.27 85.11 Isthe TAa sensitizer? No 
10016 10003 89.20 17.26 75.21 
10005 9968 95.09 19.86 86.30 

10004 9966 95.95 15.14 62.69 
4538 4488 23.63 7.10 

663S 6572 24.01 6.65 
7128 7062 22.53 5.93 s vlilbility ii::; 5°"forat least 4 concentnltlon,? Yes I 
10048 9879 S1.27 5.88 Is vlabilitv of hldlest concentration< 911%? Yes I 
10020 9728 74.53 492 
10012 9685 89.33 4.58 

10010 9818 94.S8 5.31 
10005 9700 96.38 4 .57 

Solvent DMSO 

Well ID Viable Events Positive Events "Viable 

Living FITC 

Geometric 

Mean 
El 10004 9906 97.26 8. 17 

Fl 10004 9982 97.25 22.49 
Gl 10003 9848 96.38 5.63 

CD15' 

CD,.. 
fsotyp• 



Page 36 of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, l9AAOS, AA12·AA13, AA98, A824.177000 

Plate Name Oefln1t1ve 061119 

Plate Seedl11,1 Date 6/10/2019 

Collection Date 6/11/2019 

Cell Thaw Date 4/26/2019 

Did cells pass the 
reactivitycheck? 

Yes 

Reactivity Date 5/16/2019 

Well ID Well Name 

AlO TA3D1CDS4 

B10 TA302COS4 

ClO TA3D3COS4 

010 TA3D4COS4 

El0 TA3D5COS4 

Fl0 TA3D6 CDS4 

GlO TA3D7COS4 

HlO TA308COS4 

All TA3D1C086 

811 TA3D2C086 

cu TA303C086 

011 TA3D4C086
l9AA13 

Ell TA3D5C086 

Fll TA306C086 

Gll TA307C086 

Hll TA308C086 

Al2 TA301 lsohlce Control 

812 TA3D2 lso"'" e Control 

Cl2 TA3D3 ISON ce Control 

012 TA304 lsolYDe Control 

EU TA3D5 lso..,~e Control 

Fl2 TA3D6 lsohlce Control 

G12 TA3D7 lso1n e Conttol 

Hl2 TA308 lso"'"e Control 

Final Test Article 

Concentration lwr/ mL~ 

21.4 
I 
I 

17.8 

149 I 

12.4 

10.3 

8.6 

7.2 

6.0 

21.4 
17.8 

14.9 

12.4 I 

103 

8.6 

7.2 

6.0 

21.4 
17.8 

14.9 I 

12.4 

10.3 

8.6 

72 

6.0 ' 

Viable Events Positive Events % Viable 
living FITC 

Calculated RFI 
Geometric Mean 

10028 9964 38.66 1.!1,66 349.21 

10035 9935 48.68 33.99 1035.04 ~ st Concentration below2!11! 6.0 RFI ( 198.03 l 
10009 9899 7545 27.86 816.14 LowestConcentration above MIi 7.2 RFI f 264.96 l 
10013 ~71 8715 20.03 542.91 EMnl 6.02 

10014 9871 90.19 18.24 4S6.30 Is the TA a sensitizer? Yes 
10008 9859 943S 13.91 333.07 

10012 9810 95.42 12.28 264.96 

10005 9no 96.55 10.48 198.03 

10037 10012 38.02 22,88 n64 
10029 10004 52.88 26.47 111.33 Hi•""'stConcentratlon below~Q 17.8 RFI I 111.33 ] 

10010 9980 75 78 30.00 135.65 Lowest Concentration above HI NA RFI I NA I 
10017 9982 8905 29,52 138.08 [ C :1511! >17.8 

10013 9972 90.17 25.64 112.63 Is the TA a sensitizer? No 

10008 99n 94~2 ' 23.71 108.30 
10008 ' 9955 95.85 23.34 105.52 

10004 9912 96.57 21.12 92.94 

90fiO 9001 4 1.65 9.79 

10029 9879 56.0l 7 70 

10012 9826 79.59 713 Is vlabillbf~ 50% for atleast 4 concentrations? Yes I 
10011 9784 89,15 6 ~ - I lsviabilitvof,...,~stconcentration <!lO!OI Yes I 
10014 9832 90.08 6.65 

10009 9786 94.85 l S.45 
10003 9781 96.10 ,I 5.55 

10001 9797 96.n 5.45 

Solvent OMSO 

Cl)... 
d>.. 

hotw,• 

Well ID Viable Events Positive Events % Viable 

Living FITC 

Geometrit 
Mean I 

El 10004 9906 9726 8. 17 

Fl 10004 9982 97.25 22.49 

Gl 10003 9848 . 96.38 5.63 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

1noooStudy Number; 18A064, 19AA05, AA12-AA13, AA98, A824._ _______________________ 

Acee tance Criteria for a Valid Ass Plate Name Definitive 061819 

Plate Seeding Date 6/17/2019 

Collection Date 6/18/2019 
Cell Thaw Date 4/26/2019 

Did cells pass the 
reactivity check? 

Yes 

Reactivity Date 5/16/2019 

Cell viabilities for medium and solvent controls are >90% 

Control Viabilitv Criteria Met? 

Medium 98.60 Yes 

DMSO 98.17 Yes 

Well ID Well Name Viable Events Positive Events % Viable Livina: Frrc Geometric Mean 
A2 MediaCD54 9992 9827 98.38 7.66 

82 MediaCD86 9992 9953 98.50 22.21 

C2 Media lsotype 9996 9841 98.60 6.17 

E1 DM50CD54 9997 9831 98.50 7.36 

Fl DMSOCD86 9999 9964 98.60 24.42 
Gl DMSO lsotype 9994 9754 98.17 5.64 

01 DNCBCD54 9969 9787 71.02 31.26 
Cl DNCBCD86 9970 9921 70.59 38.71 

Bl DNCB lsotvpe 16393 15836 74.00 6.45 

Control RFI Criteria Met? 

DMSOCD54 115.44 Yes 

DMSOCD86 117.08 Yes 

MR ratio of CD54/86 to isotype control for medium and solvent 
controls are > 105% 

Control Ratio Criteria Met? 

MediumCD54 124.15 Yes 
MediumCD86 359.97 Yes 

DMSOCD54 130.50 Yes 
DMSOCD86 432.98 Yes 

DNCB RFI values are sitive and cell vlabil is > 50% 

Control RFI Criteria Met? 

DNCBCD54 1442.44 Ye s 
DNCBCD86 171.78 Yes 

Control Viabili Criteria Met? 
DNCB 74.00 Yes 



WetllD Viable Events Positive Events % Viable 
Livin1 FITC 
Geometric 

Mean 
El 9997 9831 98.50 7.36 
Fl 9999 9964 98.60 2442 
Gl 9994 9754 98.17 5.64 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

h-CLAT Definitive Assay 
Study Number: 18A064, 19AAOS, .U.12•AA13, AA98, A824.177000 

Plate Name Defonobve 061819 

Plate Seedln1 Date 6/17/2019 
CollectionDate 6/18/2019 
Cell Thaw Date 4/26/Wl9 

Didcellspass lhe 

reactivitycheck? Yu 

ReKtivlty Date S/1612019 

Wel11D Well Name 
Anal Test Article 

Concentration tu.lmU 

A4 TAlDlC0.54 9.6 
B4 TA1D2CD54 8.0 
C4 TA1D3CDS4 6.7 
04 TA1D4CDS4 S.6 
E4 TA105CD54 H 
F4 TA1D6CDS4 3.9 
G4 TA1D7COS4 3.2 

H4 TA108CD54 2.7 

AS TA1D1C086 9-6 
BS TA1D2C086 8.0 

cs TA1D3C086 6.7 

l8A064 D5 TA1D4C086 S.b 
ES TAlDSCD86 4.6 
FS TAlD6C086 3.9 
GS TAl07CD86 3.2 

HS TA1DBCD86 2.7 
A6 TA1D1 IICNl>I Control 9.6 
86 TAl_D2 ls"'"D" Control 8.0 
C6 TA1D31_, a ...... C_ontrol 6.7 

06 TA1D41,,,..,.,_,, Control 5.6 
E6 TAlDS lsorv,.. Cont,ol 4.6 
F6 TA106 ISOlv""Control 3.9 
G6 TA1D7 lsotwt<1 Control 3.2 
H6 TA1D8 lsorw,,, Control 2.7 

Viable Events Positive Events % Viable Livin1 fJTC 
calculated RFI

Geometric Mean 
9968 9780 70.07 24.34 ,........ 
9980 gm 87 2S 16.54 631.40 Hi..,.St Conce_~OnbelowZIii NA Rfl I NA l 
9994 9847 86.57 19.25 790.70 LowestConcentration above Jal 2.7 RFI 11109.301 
9988 9880 84.98 20.85 854.07 E°"' <2.7 
9989 9885 82.!. 1 29.44 1372.67 Is the TA asensitizer? Yes 
9990 9884 82.35 29.96 1421.S1 
9991 9881 ' 82.33 2704 1223.84 
9993 9875 83.81 24.65 1109.30 
9960 9926 69 ti'.l 1' 27 90.lS 
9990 9961 88.10 24.53 100.37 lf..,.st Concentntlon below~.., % RFI I !!Iii$ I 
9988 9959 84.59 22.40 89.19 Lowest concentrationabove ,., NA RFI l NA I 
9986 9967 I 83.43 2S.46 102.n (DK >9.6 
9993 9961 llll 63 22.79 90.31 Is theTA a sensitizer? No 
9993 9952 81.14 21.06 82.80 
9994 9960 Bl.BO 22.04 85.46 
9989 9953 80.37 21.21 83.28 
9965 9566 61.": 1 5.34 

9984 9710 87.04 S.68 
9991 9732 83.84 S.65 Is vlabilitv .!: 50!Uor at least 4 co-nir.tions11 Yes I 
9984 9812 83.43 6.16 Is viabllitv of hi•hell conct!ntratlon<'°"? v~, I 
9993 98113 78.57 5.83 
9990 9759 79.42 I S.51 
9990 9787 82.ll S.99 
9996 9781 81.93 5.57 I 

SOivent OMSO 

,~ 
,~ . 
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Laboratory Study Number: 18A064, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

Plate Name ~fin,tive 061819 

Plate Sndinc Date 6/17/2019 

Collection Date 6/18/2019 

Cell Thaw Date 4/26/2019 
Did cells pass the 
reactivity check? Yes 

Reactivity Date 5/lli/2019 

Well ID Well Name 

A7 TA2D1CDS4 

B7 TA2D2CDS4 

C7 TA203CDS4 

07 TA2D4CDS4 

E7 TA2DSCDS4 
F7 TA2D6CDS4 

G7 TA2D7CDS4 

H7 TA208CDS4 

AS TA2D1 CD86 

BS TA2D2CD86 

C8 TA203CD86 

19AA12 
D8 TA2D4CD86 

E8 TA2D5CD86 

F8 TA2D6CD86 
GS TA2D7CD86 

HS TA208CD86 

A9 TA2D1 lsotvne Control 

B9 TA2D2 lso1vne Control 

C9 TA2D3 lsotvne Control 

09 TA2D4 lsotvne Control 

E9 TA2D5 lsotvne Control 

F9 TA206lsotvne Control 
G9 TA2D7 lsotvne Control 

H9 TA208lsotvne Control 

Final Test Article 
Concentration lw,/mll 

38.2 

31.8 

26.5 

22.1 

18.4 
15.4 

12.8 

10.7 

38.2 

31.8 

26.5 

22.1 

18.4 

15.4 

128 
10.7 

38.2 

31.8 

26.S 

22.1 

18.4 

15.4 

12.8 

10,7 

Viable Events Positive Events % Viable 
living FITC 

Calculated RA 
Geometric Mean 

S534 S45S 19.54 S.S5 42.44 
7532 7474 19.50 7.6S 82.56 Hist,estConcentration below :ZOO 15.4 RFI I 158.14 I 
9792 9683 :ZS.31 8.29 226.16 Lowest Concentration above :ZOO 18.4 RFI I 240.70 I 
9878 97SO 38.9C 11.6!1 377.33 EC:ZOO 16.91 
9971 9689 73.90 8.20 240.70 Is the TA a sensitizer? Yes 
9990 9737 86.92 7.11 158.14 

9993 9703 95.39 6.11 95.35 
9995 9775 96.79 6.25 79.07 

5374 5351 19.21 17.18 65.81 

6694 667S 19.11 22.00 83.97 HipestConcentration below150 18.4 RFI I 68.16 I 
9368 9347 25.36 20.01 83.12 Lowest Concentration above 150 NA RFI I NA I 
9892 9870 37.62 24.92 105.01 EClSO >18.4 
9969 9947 73.72 16.86 68.16 Is the TA a sensitizer? No 
9977 9963 87.42 16.63 65.18 
9992 9970 9S.56 17.52 69.49 
9987 9964 97,06 18.35 71.51 

5462 5381 19.79 4.82 
7184 7107 19.42 6.23 
8712 8576 26.09 440 s viabilltv ii: 50%for at least 4-ntratlons? Yes I 
9873 9669 40.47 5.20 Isviabllitv of hilPhestconcentration <90%? Yes I 
99S8 9513 72.45 4 06 
9979 9591 86.62 439 

9993 9640 94.77 447 

9993 9715 96.82 489 

Solvent 0MSO 

living FITC 
Well ID Viable Events Positive Events % Viable Geometric 

Mean 
,<,(D El 9997 9831 98.50 736 

(D,.. Fl 9999 9964 98.60 24.42 
lsotyp• Gl 9994 9754 98.17 5.64 



Well ID Viable Events Positive Events % Viable 
living FITC 
Geometric 

Mean 
9997 9831 98.50 7 36 

' 
Ft 9999 9964 98.60 I 24.42 
Gl 9994 9754 98.17 5.64 
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Laboratory Study Number: 18AO64, 19AA05, AAl2-AAl3, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AAOS, AA12-AA13, AA98, AB24.177000 

Plate Name Deli notlve 061819 

Plate Seeding Date 6/17/2019 

Collection Date 6/l a/2019 

Cell Th-Date 4/26/2019 

Did cells passthe 
reactivity check? Yes 

Reactivity Date 5/16/2019 

Well ID Well Name 
Final Test Article 

Concentration ln•fmU 
AlO TA3D1C054 21 4 

810 TA302CDS4 178 

ClO TA303CDS4 14.9 

0 10 TA3D4CDS4 U.4 

El 0 TA3D5CDS4 10.3 

Fl 0 TA3D6CDS4 8.6 

Gl0 TA3D7CD54 7,2 

HlO TA3D8C054 6.0 

All TA3D1 C086 21.4 

811 TA3D2 CD86 17.8 

Cll TA3D3 CD86 14.9 

~ n 011 TA3D4CD86 U .4 

Ell TA3DSCD86 10 3 
FU TA3D6CD86 8.6 
Gll TA307CD86 7.2 

HU TA3D8CD86 6.0 

Al2 TA3D1 lsotlll!A! Control 21.4 

B12 TA302 rsol'llne Control 17,8 

C12 TA3D3 tsotype Control 14.9 

012 TA3D4 ........,., Control U 4 
E12 TA3D5 ts«ype Control 10.3 

F12 TA3D6 ISO\l'Ot Control 8.6 

G12 TA307 tsotwae Control 7.2 

H12 TA3D81s01vot Control 6.0 

Viable Events Positive Events % Viable 
Living FITC 

Calculated RFI
Geometric Mean 

9937 I 9889 38.42 14.17 27!.49 
9953 9842 47.68 32.05 1445.93 Hlmest Concentrationbelow D NA RFI I NA I 
9963 9843 66.16 33.91 1655.81 LowestConcen1ration above lDI 6.0 RFI I 286.63 I 
99S8 I 9884 80.33 29.55 1356.40 fCIIIII <6.0 
9987 9835 92.04 15.13 555.81 rs theTA a sensitizer? Yes 
9993 9833 9304 13.90 463.95 
9990 9801 95.85 10.65 320.35 
9995 9855 9703 10. 28 286.63 

9930 9913 42.12 19.81 55.54 
9945 9895 52.19 19.20 64.00 Higliest Concentration below l!ill 17,8 RFI 1. 64 00 I 
9967 9923 70.73 20.85 82.11 lo-stConcentration above 1SII NA RFI I NA I 
9990 9952 83.27 26.37 107.29 ECISll >17.8 
9986 9941 91.94 23.04 93.0l Isthe TAa sensitizer? No 
9987 I 9950 93.53 24.57 99.31 
9997 9958 96.19 20.08 79.SS 
9997 9947 96.83 19.34 74.49 

9925 9&)1 39.05 9.38 
9952 9692 46.33 7.18 
9973 ! 9657 68.48 5.43 s viabilitv,:50% forat least4concentrations? Ye, I 
9979 9748 79.40 6.22 Is viablllty of hi1hest concentration <911%1 'tu I 
99S8 

' 
9749 91.57 5.57 

9988 9783 93.92 5.92 
9987 I 9742 95.96 5. 14 

9998 9819 97 29 5.35 

Solvent DMSO 19 

- El 

,... ma 
..~ 



____________ 
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AAOS, AA12·AA13, AA98, AB24..;;.177000 _ 

Acc!.(rtance Criteria for a Valid Ass Plate Name Oefinit1ve 070219 

Plate Seedinl! Date 7/1/2019 

Collection Date 7/2/2019 

Cell Thaw Date 6/10/2019 

Did cells pass the 

reactivity check? 
Yes 

Reactivity Date 6/15/2019 

Control Viability Criteria Met? 

Medium 98.15 Yes 

OMSO 98.29 Yes 

Well ID Well Name Viable Events Positive Events % Viable Living FITC Geometric Mean 
A2 MediaCD54 10000 9800 97.58 7.16 

B2 Media C086 10001 9923 98.12 18.74 

C2 Medi a lsotype 10000 9801 98.15 5.15 

El OMSOCOS4 10000 9851 97.70 7.50 

Fl OMSOC086 10000 9964 97.93 19.71 

Gl 0!111SO lsotype 10000 9791 98.29 4.91 

01 ONCBCOS4 10000 9900 81.56 24.52 

Cl ONCBCD86 10000 9963 81.25 28.47 

Bl ONCB lsotvoe 18676 18317 83.31 5.05 

Control RFI Criteria Met? 

OMSOCDS4 128.86 Yes 

DMSOC086 108.90 Yes 

MR ratio of CD54/86 to isotype control for medium and solvent 
controls are > 105" 

Control Riltio Criteria Met? 

MediumCOS4 139.03 Yes 

MediumCD86 363.88 Yes 

DMSOC054 152.75 Yes 

OMSOC086 401.43 Yes 

Control RFI Criteria Met? 

ONCB C054 751.74 Yes 

DNCBCD86 158.24 Yes 

Control Viabili Criteria Met? 

ONCB 83.31 Yes 



Well ID Viable Events Positive Events % Viable 

living FITC 

Geometric 

Mean 
El 10000 9851 97.70 7.50 
Fl 10000 9964 97.93 19 71 
Gl 10000 9791 98.29 491 
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AAOS, AA12·AA13, AA98, AB24.177000 

Plate Name Definitive 070219 

Plate SeedingDate 7/1/2019 

Collection Date 7/2/2019 

Cell lhaw Date 6/10/2019 
Did cells pass the 
reactivity dledc? Yes 

Reactivity Date 6/15/2019 

Well ID Well Name 

A4 TA101COS4 

84 TA102COS4 

C4 TA1D3CDS4 

04 TA1D4CDS4 

E4 TA1DSCDS4 
F4 TA106CDS4 

G4 TA107CDS4 
H~ TA108COS4 

AS TA101C086 

BS TA1D2C086 

cs TA1D3C086 

OS TA1D4CD86
19AA12 

TA10SC086ES 

FS TA106C086 

GS TA107C086 

HS TA108C086 

A6 TAlDl lsotvne Control 
86 TA102 lso1'1oe Control 

C6 TA1D3 ls01n e Control 
06 TA104 lso"'oe Control 

E6 TAlOS lsotv0e Control 
F6 TA106 lsoivoe Control 

G6 TA107 l5o-Conttol 
H6 TA108 !Soc.•,,..,Control 

Final Test Article 
Concentration ,...-,mu 

38.2 

31.8 

26.S 
22.1 

18.4 
15.4 

12 8 

10.7 

3a2 

31.! 

26.5 

221 I 

1a c 

15.4 

12.8 

10.7 

3a2 

31.8 

26.S 

22.1 

18.4 

15.4 

12.8 
10.7 

Viable Events Positive EventsI %Viable 
Living FlTC 

Calculated RFI 
Geometric Mean 

4958 4908 27.,&2 6.19 1a92 
n56 7S77 26.20 6 .98 25.87 H..._st Concentration below lll 18.4 RFI I 184.56J 
6663 6598 21.16 6.06 34.36 Lowest Concentration .illove 211 t_,IA RFI I NA I 
10003 9874 38.74 10.25 17S.68 ~ >18.4 
10000 9859 7S.13 9.89 114.56 Is the TA a sensitizer? No 
10001 9833 89.06 9.07 154.05 
10000 9828 9S.85 7.57 112.74 
10000 9837 96.06 7 79 109.65 

5237 5195 27.26 16.17 70.74 
7046 7002 26.0l 16.23 67.03 -•stConcentntion below &511 18..4 RFI I 86.915 J 
6809 6789 20.69 17.2S 81.62 Lowest Concentration .illove to;z NA RFI .I NA I 
10002 9979 3a63 18.83 88.72 ECKi >18.4 
10002 9980 73.32 17.98 •• rs the TA asensltizeri No 
10000 9971 90.05 16.71 78.58 
10000 9978 94.97 15.37 n.43 
10001 9968 96.08 17.88 8736 

4181 4125 2S.43 5.70 
7201 7128 2S.2S 6.31 
6079 6010 I 20.80 S.17 lsviabllil\r~50%foratleast4concentratlons?[ Y~ I 
10003 9878 38.06 5.70 Is viabUitv of hl..,..stconcentration<90!6?1 Y,u I 
10001 I 9838 74 .04 S.11 
10000 9821 90.03 S.08 
10000 9793 I 9S.79 4.65 
10000 9818 96.86 4.95 

~ ~ MM7, 1119 

Solvent DMSO 

co,,. 

• 
co,., 



Well ID Viable Events Positive Events % Viable 
Living FITC 
Geometric 

Mean 

El 10000 9851 97.70 750 
Fl 10000 9964 97.93 19,71 
Gl 10000 9791 98.29 4.91 

Page43of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AAOS, AA12·AA13, AA98, AB24.lnOOO 

Plate Name Definitive 070219 

Plate SeedlM Date 7/1/2019 
Collection Date 7/2/'2019 
Cell "Rlaw Date 6/10/2019 

Cid cells pass the 
readlvltydiaclc? Yes 

Re-.iivity Date !;/lS/2019 

Well ID Well Name 

A7 TA2D1 C054 

87 TA202CD54 

C7 TA2D3CDS4 

07 TA204CD54 
E7 TA2D5CDS4 

F7 TA206CD54 

G7 TA2D7CDS4 

H7 TA2D8CDS4 
A8 TA2D1CD86 

88 TA202CD86 

C8 TA203C086 

19AAOS 
08 TA204CD86 

ES TA2D5CD86 

F8 TA2D6C086 

G8 TA2D7CD86 

H8 TA2D8CD86 

A9 TA2D1 lsotype Control 

89 TA2D2 lsotype Control 

C9 TA2D3 lsotype Control 

09 TA2D4 lsotype Control 

E9 TA20S lsotype Control 
F9 TA2D6 lsotype Control 

G9 TA2D7 lsotype Control 

H9 TA2D8 lsotvne Control 

Final Test Article 
Concentration fu,/mll 

5.8 

4,8 

4.0 

3.3 
2.8 

2.3 

1.9 

L6 
S.8 

4.8 

4.0 

3.3 

2.8 

u 
1.9 
1.6 

5.8 

4.8 

4.0 

33 

28 
2.3 

1-9 

1.6 

Viable Events Positive Events %Viable 
Living ATC 

Calculated RFI 
Geometric Mean 

10001 9932 80.90 38.80 1207.34 

10002 9957 81.32 38.81 1180.69 Highest Concentration below :111111 NA RFI I NA I 
10000 9954 84.65 28.79 797.30 Lowest Concentration above :111111 1.6 RFI I 240.15 I 
10002 9959 91.83 25.SO 693.44 ( t"::wl <1.6 
10001 9931 88.55 19.22 468.73 Is the TA a sensitizer? Yes 
10001 9932 94.19 16.60 383.40 

10000 9903 94.01 U.82 299.23 

JOOOO 9915 96.20 12.11 240.15 
10001 9988 82.n 30.12 152.64 
10001 9983 79.27 29.07 140.81 Highest Concentration below 150 1.9 Rfl I 133.S1 1 
10000 9993 86.45 33.2S 169.66 Lowest Concentration above 150 2.3 RFI ( 162.97 I 
10000 9987 89.47 34.27 180.61 EC150 2.12 
10001 9985 88.96 33.08 175.68 Isthe TA a sensitizer? Yes 

10000 9979 9132 30.79 162.97 
1ClOOO 9977 94.n 25.83 133.51 
10000 99n 95.11 23.43 118.S1 
10000 9914 83.72 7,53 

10001 9928 79.65 8.23 

10003 9928 86.12 8.14 Is viabllity ~ SOl' for at least4concentratlons? Yes I 
10000 9932 89.17 7,54 Is Yiabllltyof hl&hest concentration< 90!'? Yes I 
10000 9915 89.57 7.08 
10000 9913 92.69 6.67 

10000 9885 95.92 6.07 

10000 9885 95.65 S.89 

Solvent DMSO 

CD54 

CD'"' 
1so typ• 



Page44of63 
IIVS 

Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AA05, AA12·AA13, AA98, AB24.177000 

Plate Name Defnot,ve 070219 
,,ate Seedinc Date 7/1/2019 

Collection Date 7/2/2019 
Cell thaw Date 6/10/2019 

Did cells pan1he 
reactivity check? 

Yes 

Reactivity Date 6/15/20'19 

Well ID Well Name 
Final Test Article 

Concentration (1111:/ml) 

AlO TA301CDS4 45 

B10 TA302COS4 37 

ClO TA303CDS4 31 

010 TA304CDS4 26 

ElO TA305CDS4 22 

FlO TA306CDS4 18 
GlO TA307 CDS4 15 

HlO TA308CD54 12 
All TA301C086 45 
B11 TA302 C086 37 

cu TA303C086 31 

19AA98 
011 TA304C086 26 

Ell TA3DSC086 22 

Fll TA306C086 18 

Gll TA307CD86 15 

Hll TA3D8CD86 12 
Al2 TA301 lsotype Control 45 
812 TA3D2 lsotype Control 37 

Cl2 TA3D3 lsotype Control 3 1 

012 TA304 lsotype Control 26 

U2 TA3DS lsotype Control 22 
FU TA3D6lsotype Control 18 

Gl2 TA3D7 ISOtype Control 15 

Hl2 TA3D8 lsotvne Control 12 

Viable Events Positive Events % Viable 
Living FITC 

calculated RFI 
Geometric Mean 

10000 9949 68.87 25.29 716.22 

10000 9934 77.32 40.80 1337.45 Hllhest Concentration below :zoo NA RFI I NA I 
10000 9919 89.90 20.34 555.60 Lowest Concentration above21111 12 RFI I 310.42 I 
10000 9910 94.01 17.82 469.11 EC:ZOO <U 
10000 9863 95 10 14.SS 380.69 Is the TAa sensitizer? Yes 

10000 9871 95.96 15.75 409.27 
10000 9875 95.92 15.83 413.90 

10000 9858 '17.37 12.83 314~ 
10000 9978 69 32 20.06 90.00 

10000 9972 78.98 29.22 155.81 Hipe st Concentration below 150 31 RFI I 124.19 I 
10000 9967 90.98 24.33 124.19 Lowest Concentration above 150 37 RFI I 155.81 I 
10000 9980 92.87 23.62 121.28 EC150 35.87 

10001 9972 96.38 18.56 91.69 Is the TA a sensitizer? Yes 

10000 9954 96.61 20.68 104.93 

10001 9955 97.59 18.61 91.22 

10000 9950 97.43 16.85 81.49 

10000 9887 69.81 6.74 

10001 9834 81.19 6.16 

10000 9836 90.32 5.95 I 1svlabllity~!i0%foratleast4concentntions? Yo I 
10000 9854 93.60 S.67 I Is viabilityofhi1hest concentration< 90%?1 Ye s. I 
10000 9796 95.93 4.99 

10000 9857 96.15 5.15 

10000 9800 97 25 5.11 

10000 9783 97.68 4.79 

Solvent DMSO 

Well ID Viable Events Positive Events % Viable 

living FITC 
Geometric 

Mean 
El 10000 • 9851 97.70 7.50 
Fl 10000 9964 97.93 19.71 
GJ 10000 9791 98.29 4.91 

(])54 

lMi 

HOl';>< 



Plate Name Definitive 071119 

Plate seeding Date 7/10/2019 

Collection Date 7/11/2019 

Cell Thaw Date 6/10/2019 

Did cells pass the 
reactivity check? 

Yes 

Reactivity Date 6/25/2019 

Page 45 of 63 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, A824.177000 
h-CLAT Definitive Assay 

Studv Number: 1 8A064, 19AAOS, AA12·AA13, AB98, A824.1nooo;19AB83. 1nooo; 19AD20.1nooo 
Acee ance Criteria for a Valid Ass-rt 

Cell viabilities for medium and solvent controls are > 90% 

Control Viabilitv Criteria Met? 
Medium 98.57 Yes 

DMSO 98.69 Yes 

Well ID Well Name Viable Events Positive Events % Viable Living FITC Geometric Mean 
A2 MediaCDS4 10002 9876 98.22 7.35 

82 MediaCD86 10002 9970 98.70 2S.74 

C2 Media l~otype 1000S 9839 98,S7 6.10 

El DMSOCDS4 10001 9922 98.96 7.73 

Fl DMSOCD86 10003 9990 98.80 22.22 

Gl DMSO ls otype 10001 9870 98.69 S.69 
01 DNCBCDS4 10013 9926 76.31 27.78 

Cl DNCBCD86 10016 9995 76.30 39.01 

Bl DNCB l$0type 161SO 15879 78,22 6.34 

[Solvent control RR values aJ:!..!!'-C!!t!Ve ~~ ~=--~---......onses 

Control RFI Criteria Met? 

DMSOCDS4 163.20 Yes 

DMSOCD86 84.16 Yes 

MR ratio of C054/86 to isotype control for medium and solvent 
controls are > 105% 

Control Ratio Criteria Met? 

MediumCDS4 120.49 Yes 

MediumCD86 421.97 Yes 

DMSOCDS4 135.85 Yes 

DMSOCD86 390.Sl Yes 

Control RFI Criteria Met? 

DNCBCDS4 10S0.98 Yes 

ONCBCD86 197.64 Yes 

Control Viabili Criteria Met? 
DNCB 78.22 Yes 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 1BA064, 19AA05, AA12-AA13, AB98, AB24,177000; 19AB83.177000; 19A020.177000 

Plate Name Oef,notive 071119 

Plate Seedl.. Date 7/10/2019 

Collection Date 7/1]/2019 

Cell Thaw Date 6/10/2019 
Did cells pllS5 the 
~activitydieclc? 

Yes 

Reactivity Date 6/25/2019 

Well ID Well Name 

A4 TA1D1 COS4 
B4 TA1D2 COS4 
C4 TA1D3 COS4 

04 TA104 COS4 
E4 TAlDS CDS4 
F4 TA106CDS4 
G4 TA1D7COS4 
H4 TA1D8 COS4 

AS TA1D1 C086 

BS TA1D2 C086 
cs TA1D3 C086 

19AAOS 
OS TA104 CD86 
ES TA1DSCD86 

FS TA1D6 CD86 
GS TA1D7 CD86 

HS TA1D8C086 

A6 TAlDl lsotvoe Control 
B6 TA1D2 lsotvoe Control 

CG TA1D3 lsotvoe Control 

06 TA1D4 lsotvne Control 
E6 TAlDS lsotvne Control 
F6 TA106 lsotvne Control 

G6 TA107 lsotvne Control 

H6 TA108 lsotvoe Control 

Final Test Article 
Viable Events Positive Events "Viable 

Living FITC 
calculated RFI 

Concentration lu•lmLI Geometric Mean 

5.8 10017 9960 7775 2&34 976.47 
4.8 10014 9947 8211 1&51 532.84 Hidiest Concentrationbelow200 1.9 RFI I 159.31 I 
4.0 10013 9948 86.71 16.86 475.49 Lowest Concentration above 200 2.3 Rfl I 228.43 I 
3.3 10003 9942 90.44 14 37 351.47 EC200 2.13 
2.8 10006 9909 93.07 11.18 229.90 Is the TA asensiti1er? Yes 

2.3 10002 9910 9377 1L41 228.43 
1.9 10002 9867 95.05 9.29 159.31 
1.6 10005 9897 95.91 9.26 144.12 

5.8 10015 9989 79.44 35.18 161.89 
4.8 10015 10001 84 70 33.52 156.56 Hicflest Concentration below 150 3.3 RFI I 143.86 I 
4.0 l0005 9994 86.38 32.25 151.78 Lowest Concentration above 150 4.0 RFI I 151.78 I 
3.3 10011 9995 90.26 30.98 143.86 EClSO 3.86 
28 10009 9991 91.67 24.57 109.38 Is the TAa sensitizer? Yes 
2.3 10008 9997 94.91 28.44 131.22 
1.9 10004 9980 95.19 21.61 94.19 
1.6 10006 9993 95.46 24.70 111.19 

5.8 10006 9902 79.34 8.42 
4.8 10013 9934 83.21 7.64 
40 10009 9918 87.58 7.16 sviabilitv c!: 50% for atleast 4 concentrations? Yes I 
3.3 10004 9934 90.50 7.20 Is viabilitvof hi2hest concentration< 911%? Yes I 
28 lOOOS 9891 93.18 6.49 
2.3 10002 9924 94.7S 6.75 
19 10004 9842 95.54 6.04 
1.6 10003 9907 96.43 6.32 

Solvent OMSO 

CD5' 

CDti 

lsot,1:• 

Well ID Viable Events Positive Events "Viable 
Living FITC 

Geometric 
Mean 

El 10001 9922 98.96 7.73 

fl 10003 9990 98.80 22.22 
Gl 10001 9870 98.69 5.69 



Well ID Viable Events Positive Events "Viable 
UvingFITC 

Geometric 

Mean 

El 10001 9922 98.96 7.73 

Fl 10003 9990 98.80 22 22 

Gl 10001 9870 98.69 5.69 
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18A064, 19AAOS, AA12·AA13, AB98, AB24.1no00; 19AB83.177000; 19AD20.177000 

Plate Name Definitive 071119 

Plate Seedinc Date 7/10/'2019 

Collection Date 7/11/2019 

Cell Thaw Date 6/10/2019 

Did cellspauthe 
reactivity check? 

Yes 

Reactivity Date 6/25/2019 

WetllD WetlName 

A7 TA201CDS4 

87 TA202CDS4 

C7 TA203C054 

07 TA204CD54 

E7 TA2DSC054 

F7 TA206C054 

G7 TA207C054 
H7 TA208CD54 

AS TA201C086 

B8 TA202C086 

C8 TA203C086 

19AA98 
08 TA204C086 

ES TA205C086 

F8 TA206CD86 
GB TA207C086 

HS TA2D8C086 

A9 TA2Dl lsotvne Control 

89 TA2D2 lsotvoe Control 

C9 TA203 lsotvoe Control 

09 TA204lsotvoe Control 

E9 TA2DSlsotvne Control 

F9 TA206lsotvne Control 

G9 TA207 lsotvoe Control 

H9 TA208isotvne Control 

Final Test Article 
Viable Evenu Positive Evenu % Viable 

living FITC 
Calculated Rfl 

Concentration lwr/ml) Geometric Mean 

45 10016 9926 72.IB 29.61 1175.00 
37 10014 9873 88.37 21.83 770.10 Hi&hestConcentmlon belowDI lS RFI I 162.75 I 
31 10007 9821 91.42 16.41 542.65 LowestConcentmlon above DI 1B RFI I 299.51 I 
26 10010 9810 94.40 13.79 404.90 ECDI 16.11 
22 10004 9774 94.88 10.96 296.57 Is lheTA a sensltizer? Yes 
1B 10006 9834 95.86 1L88 299.51 

1S 10005 9708 97.11 7.76 162.75 

12 10002 9801 97.76 9.21 183.82 

45 10022 9995 71.79 22.52 102.12 
37 10011 9989 89.74 27.48 129.22 Hl&hestConcentration below150 45 RFI I 102.12 I 
31 10006 9983 92.39 22.78 105.51 Lowest Concentmlon above 150 NA RFI I NA I 
26 10003 9982 94.56 23.58 109.20 EC150 >4S 
22 10006 9981 95.05 20.50 94.31 Is lheTA a sensltizer? No 

1B 10006 9970 96.06 20.66 90.08 
1S 10005 9966 97.38 16.68 74.05 
12 10003 9967 97,71 18.14 76.71 

45 10015 9715 71,31 5.64 
37 10012 9728 89.32 6.12 
31 10010 9676 91.86 5.34 s vlabilitv i!: 50% for atleast 4 concentmlons?I Yes I 
26 10003 9683 94.71 5.53 Is vlabllltv of hi""estconcentmlon < ~? Yes I 
22 10004 9606 95.19 4.91 
18 10006 9778 96.22 5.77 
15 10002 9532 9772 4.44 

12 10003 9753 97.48 5.46 

Solvent OMSO 

CD5,4 

CD... 
isotyp• 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
h-CLATDefinitive Assay 

Study Number: 18A064, 19AAOS, AA12·AA13, AB98, AB24,177000; 19AB83.1nooo; 19AD20.1nooo 

Plate Name Definitive 071119 

Plate Seedina Dale 7/10/2019 

Collection Date 7/11/2019 

Cell Thaw Date 6/10/2019 

Oid cells pass the 
reactivitycheck? 

Yes 

Reacllllity Dale 6/2S/2019 

Well ID Well Name 

AlO TA3D1CDS4 

BIO TA3D2COS4 

ClO TA303COS4 

D10 TA304COS4 

ElO TA305CDS4 

HO TA306COS4 

GlO TA307CDS4 

HlO TA308C054 

All TA301C086 

811 TA302C086 

Cll TA303C086 

D11 TA304C086
19AB24 

Ell TA30SC086 

FU TA306C086 

Gil TA3D7CD86 

Hll TA308CD86 

Al2 TA301 ls"""'e Control 

B12 TA302 IS""'" • Control 

C12 TA3D3 lsotype Control 

D12 I TA304 lsoNne Control 

E12 TA3D5 ISO""'e Control 

F12 TA3D6 lsON"e Control 

Gl2 TA307 lsot"oe Control 

Hl2 TA3D8 lso,~oe Control 

Final Test Article 
Viable Events Positive Events "Viable 

Living FITC 
calculated RFI

Concentration . ...,mu Geometric Mean 
1.37 10065 9973 52.34 14.59 322.06 

1.14 10021 9939 n .36 15.54 399.02 Hi..._.• Concentration below nl 0.66 RFI I 100.00 l 
0.95 10016 9909 92.82 13.24 331.37 Lowest Concentration above - 0.79- RFI I 386.76 II 
0.79 10012 9905 94.13 14.21 386.76 EC200 0.71 

0.66 10009 9861 97.17 7.88 100.00 Isthe TA a sensitizer? Yes 
0.55 10002 9892 97.99 7.65 72.55 

0.46 10001 9783 98.13 6.83 52.94 

0.38 10002 9884 98.05 7.48 70.10 

1.37 10068 10034 53 71 21.95 84..27 
1.14 10018 ~5 75.80 26.52 115.67 Highest Concentration below "'' 1.37 RFI I 84.27 I 
0.95 10007 9987 92.91 24.90 111.43 Lowest Concentrationabove m NA RFI I NA I 
0.79 10005 I 9984 94.87 22.14 95.70 [CU• >1.37 
0.66 10003 9982 ' 97.85 21.01 9Ln Isthe TA a sensitizer? No 
0.55 10006 

I 
9977 98.00 20.36 85.84 

0.46 10001 9979 98.08 17.76 72.66 

0.38 10002 I 9973 98.42 1an 76.95I 

1.37 10070 9920 48.85 8.02 

Ll4 10023 9870 75.19 7.40 

0.95 10010 9862 93.16 6.48 s viabllitv i!:50% forat least4 concentrations? Yes I 
0.79 10008 9850 95.00 6.32 Is viabllltv of hlRhest c:on<>entration <90%? Yes I 
0.66 10005 9848 I 98.06 5.84 
0.55 10006 9856 I 98.56 6.17 

0.46 10003 9825 I 98.54 5.75 

0.38 10005 9873 I 98.66 6.05 

Solvent DMSO 

CD54 

CD,.. 
hotyp• 

Well ID Yeable Events 

El 10001 

Fl 10003 

Gl 10001 

Living FITC 

Positive Events % Viable Geometric 

Mean 
9922 98.96 I 

I i .73 
9990 98.80 I 22.22 

9870 98.69 5.69 



Plate Name Definitive 082019 

Plate Seeding Date 8/19/2019 

Collection Date 8/20/2019 

Cell Thaw Date 7/26/2019 

Did cells pass the 
reactivity check? 

Yes 

Reactivity Date 8/13/2019 
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 
h-CLAT Definitive Assay 

Study Number: 18064, 19AAOS, AA12-13, AA98, AB24.177000;19AB83.177000;19A020.177000 

Acee ance Criteria for a Valid Ass 

Cell viabilities for medium and solvent controls are > 90% 

Control Viability Criteria Met? 
Medium 98.16 Yes 

DMSO 98.34 Yes 

Well ID Well Name Viable Events Positive Events % Viable Living FITC Geometric Mean 
A2 MediaCOS4 9998 9909 98.59 7.54 

82 MediaC086 9997 9983 98.36 14.49 

C2 Media lsotype 9997 9902 98.16 5.88 

El DMSOCOS4 9999 9858 98.69 6.97 

Fl OMSOC086 9999 9987 98.77 13.37 

Gl DMSO lsotype 9992 9843 98.34 5.17 

01 ONCBCOS4 9975 9910 82.09 31.29 

02 ONC8C086 6127 6114 88.23 18.64 

Cl ONCB lsotvpe 15262 15037 81.26 4.96 

!solvent control BE( values are onatlye CCSPPoses 

Control RFI Criteria Met? 
OMSOCOS4 108.43 Yes 

OMSOCD86 95.24 Yes 

MR ratio of CDS4/86 to isotype control for medium and solvent 
controls are > 105% 

Control Ratio Criteria Met? 

MediumC054 128.23 Yes 

MediumC086 246.43 Yes 

OMSOC054 134.82 Yes 

OMSOC086 258.61 Yes 

Control RFI Criteria Met? 

ONCBC054 1462.78 Yes 

ONCBC086 166.83 Yes 

Control Viabili Criteria Met? 

ONCB 81.26 Yes 



Solvent DMSO 

living FITC 
Well ID Viable Events Positive Events % Viable Geometric 

Mean 
so El 9999 9858 98.69 6.97 
,., ., Fl 9999 9987 : 98.77 13.37 

Gl 'I 9992 9843 98.34 5.17 I 

CD 

CD 

l!.Ol\1) 

Well ID Well Name 

A4 TA101CDS4 

84 TA102CDS4 

CA TA1D3CD54 

04 TA1D4CDS4 

E4 TA1D5CD54 

F4 TA1D6CDS4 
I G4 TA107CD54 

H4 TA1D8CDS4 

AS TA101CD86 

85 TA102CD86 

cs TA103CD86 

05 TA104CD86
l9A824 

ES TA1D5C086 

FS TA1D6CD86 

GS TA107CD86 

HS TAID8CD86 

A6 TAIDI lsotu,.. Control 

86 TA1D2 ISO"'.... Control 

C6 TA1031s01wn• Control 

06 TA1D4 lso""'e Control 

E6 TA1DS lso»;:ne Control 

F6 TA1061sO"""e Control 

G6 TA1D7 lsotype Control 

H6 TA1D8 lsotype Control 

Final Test Article 
Viable Events Positive Events % Viable 

living FITC 
Calculated RFIConcentration ( ld/mU, Geometric Mean 

1.37 9978 9907 82.22 I 16.n S37.22 

1.14 9994 ~m I 95.34 15.28 S16.11 H'4-st Concentration below l!III 0.79 RFI I 160.00 I 
0 .95 9992 9887 97. 28 10.68 297.78 Lowest Con,;entratlon above 'MW! 0.95 RFI I 297.78 I 
0.79 9996 9890 97.57 8.64 100.00 EOIIIII 0.84 

0.66 9997 9920 I 98.24 7.94 121,67 Isthe TA a sensitizer?! Yes 
o.ss 9997 9935 98.35 8.03 13S.S6 
0.46 9995 9903 98.56 7 30 101.11 

0.38 9996 9926 98.47 7,47 109.44 

1.37 9963 995S 82.76 18.23 136.34 
1.14 : 69660 69575 I 9566 16.99 134.15 Hi•hesl Concentration below 151!1 · 1,4 Rfl I 136.34 I 
0.95 77687 77567 97.03 15.03 118.41 Lowest Con,;entration above ii:tl NA Rfl I NA I 
0.79 80181 80075 ' 97.73 15 17 114.76 (Cl~ >l .37 
0.66 65317 652S5 98.30 15.31 116.59 Is the TA a sensitizer? No 
0.55 I 62205 62139 98.00 14.18 104.76 

0 .46 32514 32466 98.60 12.95 91,10 

0 .38 47173 47122 98.26 14.97 115.49 

137 38423 38079 78.44 7.05 

1.14 I 71911 71147 94.41 S.99 

0.95 I 76699 75592 ' 96.71 5 32 s viahilltv ~ 50% forat least 4concentratlons? Yes I 
0.79 78334 77488 ! 97.45 5.76 Is viabilityof hl•hest concentration< 90%? y~~ I 
0.66 62668 62170 97.93 5.75 

o.ss 74747 74106 I 98.28 5.59 
0.46 60800 60085 I 98.23 I 5.48 
0.38 51086 50651 I 98.16 . 5.50 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 
h-ClAT Definitive Assay 

Study Number: 18064, l9AAOS, AAU-13, AA98, AB24.177000;19AB83.177000;19AD20.177000 

Plate Name Defin1t1ve 082019 

Plate Seeding Date 8/19/2019 

Colledlon Date 8/20/2019 

Cell Thaw Date 7/26/2019 

Did ,;ells pass the 

reactivity check? 
Yes 

Reactivity Date 8/13/2019 
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APPENDIX C (Certificates of Analysis) 
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SIGMA-ALDRICH 
3050 Spruce Street. Saint Louis, MO 63103, USA 

Website; www ,sigmaaldrlch.com 

Email USA: techserv@slal.com 
Outside USA- eurtechserv@slal.com 

Certificate of AnalysisPtoducl Name 

Oimel hVI sul foxrde - tor HPLC • .!:99'.~ 

Product Nl.mber. 

Batch Number: 
34888 
SHB.17917 0 

ll 
Brand; 

CAS Number: 
SIGALO 
67.68-5 

8
H3C' ' CH3 

MOL Number: MFC000002089 

Formula: C2H60S 
Formula Weight, 78 ,13 g/mol 
Quality Release Date: 09 JAN 2018 
Expiration Date: JUN 2021 

Test Specification 

Appearance (Color) 

Appearance (Form) 
UV Absorbanee 350nm 

UV Absorbance 300nm 

UV Absorbance 280nm 

UV Absorbance 270nm 

Purity (GC) 

Water (by Karl Fischer) 

~sldue on Evaporation 

Expiration Date Period 

1260 Oays 

Colorless 
Liquid 

< 0 .01 

< 0 ,10 

! 0 .30 

< 0 ,70 

! 99.70 % 

< 0.2 % 

< 0,002 % 

Colorless 

liquid 

< 0 ,01 

0 .07 

0 .18 

0 ,38 

9998 % 

< 0 ,1 % 

< 0 .001 % 

Mtchael Grady, Manager 
Quality Control 
Sheboygan Falls, WI US 

Sigma-A drlch warrants, !hat al the time of the quality release or subsequent retest dale this product conformed to the informatlOn 
contained In lh!S publication. The current Specification sheet may be available at Sigma-Aldrich.com. For further Inquiries, p'ease contact 

Technical Sel'l'lce Purchaser must dlllerrnine the suilabll<ty of the product for Its partlcuFar use. See reverse side or invoice or packing 
slip for add~ional terms and conditions of sale. 

Ver:;ion Number: 1 Page 1 of 1 

https://Sigma-Aldrich.com
mailto:eurtechserv@slal.com
mailto:techserv@slal.com
https://sigmaaldrlch.com
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 

CertlfiQlte Of Analysis 

Certificate of Analysis
SGMA-ALDRICH' 

Product Name 

Product Number 

Product Brand 
CAS Number 

Molecular Formula 

Molecular Weight 

TEST 

Storage: 

Print Date: 

Date of QC Release: 

Place of Manufacture: 

Production Date: 

Appearance (Turbidity) 

Appearance (Colour) 

Appearance (Form) 

pH 
O.molallty 

Salt Toxicity Test 

Cell Line 

Key Element Cone - ICP (Sodium) 

Sterility 

Endotoxln Level 

Jane Findlay, Manager 
QualityControl 
Irvine United Kingdom 

Sodium chloride solution, 
0.9% in waler, BioXtra. suitable for cell culture 

S8776 

SIGMA 

NfMH 
NaCl 

58.44 

SPECIFICATION 

Clear 

Colorless 

Solution 

278 - 308 mOs/kg 

Pass 

Ce I Line - Cell Types 

3.3- 3 7 g/1 

Pass 

<= 1.0 EU/ml 

LOT RNBH2274 RESULTS 

ROOM TEMPERATURE 

21 DEC 2018 

21 DEC 2018 

Irvine United Kingdom 

DEC 2018 

Clear 

Colorless 

Solution 

7.0 

290 mOs/kg 

Pass 

ED1 

3.6 g/1 

Pass 

< 1 0 EU/ml 

1f1 



Page 54 of 63 
IIVS 

Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

SIGMA- ALDA/Cl-I 
:!13,o Si:,uai S:111.1, sa,111 1O•ls 1/0 ~3103 USA 

l rrall USA ro, 1·,..,.,,o;.1111 <otn Oo~'da USA C!Zt<lsh5rr, O ,1.,1 can 

RESULT 

FAINT Yl!LLOW 

CRYSTALS 

99.0 % 
CONFORMS 

Certificate of Analysis 

Product Name: 

Product Number: 
Batch Number: 
Brand: 
CAS Number: 
Formula: 
Formula Weight: 

OL1allty Release Dale: 

TEST 
APPEARANCE (COLOR) 
APPEARANCE (FORM) 
PURITY (GC AREA %) 

INFRARED SPECTRUM 

Manager Oual,ty Control 

Buchs, Swltzorland 

l ·CHLORO,2,4-0JNITROBENZENE 
>== 99 % 
237329 

BCBS4201V 
Ald1lch 
97•00-7 

CIC, HJ(NO~)t 
202.55 
04 JUL 2016 

SPECIFICATION 

FAINT YELLOW TO YEU..OW 

l>OWOER OR CRYSTALS 

l 99.0 ~~ 

CONFORMS TO STAUCTURI:. 

Slgma,Al:ltlctl "3Jrarol$ tMt at IM Iii•• OI In. <tJt·,11 tt!e••· w ,1.b..quont 111,:>SI <111;1 NS PIOW<I ci;nlt<'med 10tie '-1fOlm3Uon CCll!a'ned In '"' ptb~;tbn r t» ...,.,.,. 

~~ECl!lcdllorl Sllect1 "'3y b.l ~•ol!Jlt<) al S~lllt·IWrich com. Fer ru11h;1 ~-,'16 l)I03!~ COlllB."1 T~rtnl'tl1 S<!t',1~ PutdlU~ n-1.J!l do1ennna Clo surlablity ol lho pt<><lu<I 

101 ;,• .,._.,,h:u'.ar uoe . .sc,., '°"""" 6,dll ol i",Ql::>ll OIi p.1ckll>\I sl;i, 101a~iliol\311•11rrs ar.d caruuton• cl satg 
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SIGMA.. ALCRJCH• 

Certificate of Analysis 

Product Name: 1-CHLOR0-2,4-0INITROBENZENE 

>=99% 
ProductNumber: 237329 
Batch Number. BCBW5262 

Brand: Aldrich 
CAS Number: 97~7 
fonnu!a: CICJ11<NO2~ 
Fonnu!a Weight: 202.55 
Quality Release Date: 07 FEB 2018 

TEST SPECIACATION 

APPEARANCE (COLOR) FAINT YB.LOW TO YB.LOW 

APPEARANCE (FORM) POWDER OR CRYSTALS 

PURffY (GC AREA 'M,) ~ 99.0-W. 
INFRARED SPECTRUM CONFORMS TO STRUCTURE 

Dr. Reinhold Sdl-.nlnget

Quality Assurance 

Buchs. Switzerbnd 

iibiiiiiSiiiC !5iiliik.W· i31dJ tiiX 
Elna!~--...111.IXIIICMllll!USII: ..llltav&,ml.!IOll'I 

RESULT 

YB.LON 

CRYSTALS 

W .8'M, 

CONFORMS 

~~Dm.attlt...Ollllt~IIIUlect~nlaadllll!aap!UIDl:tccntlnl!cl1Dhl!ftlllllllril' carmln!d .. llDpcaleallDn. TlltCU!ffl 

lpmlle:lllOl'l5hettmaybe~a~OD111.Farb!lllr....._pieaeCOIIDCITll:ll'aSWlcl!. PIIU.-rnullldllmntU.~Olhp!OlllCI 

llrbpdidarUR. Sftll!lll!IRIIIStrlrMllae arjldll,g~bamanal l!tmi.nlanlllasOl&ale. 

~ CettifmlR d ~ . Pnm:t237m LdBC8W5282 
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 

Date 2019-06-07 CY'tYY-MM-DO) Time 20:31:17 (Greenwich Mean Time) Pagel of l 

I ~ 
OP SPECIALTY ELECTRONIC MATERIALS US, 

me. 

Certificate of Analysis customer Information 

Product Nurr.ber 00010406546 Customer Name 
Product Name 

KORDEK"' 57)f Industrial Microbiocide 

Delivery No. / 000 000 

Shipping Uni ts 1.000 KG 

Specification Number 000000226833 Shipment No. 

Batch Humber YYOOH3J\4 51 
Expiration Date 2019-09-10 (YYYY- ~IM-DD) 
lHnufactur i ng Date Z0 17- 03-10 (YYY'i-t·IH- 00) 
Quantity l. 000 KG 

test tlnit Lower Lilli.t Opper Limit Value 

Appearance - - - ..... 
A.t. (MIT) 50.0 52 .o 50.8' loB 3.0 6.0 3.6 
For inquiries please contact Customer Service or local sales 
-;:; "'Trademark of Th" Do.., Chemical Comoanv 1•00..."I or an affiliated company of Do"' 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

Date 2019-07-19 Time 08:55:37 (Greenwich Mean Time) Pagel of 1 

DOW CHEMICAL (SHANGHAI),~ COHPAN'i tlMITED 

IM AND HAAS INTERNATIONAL TRADING 
..,nANGHAI CO., LTD. 
A Subsidiary of The Dow Chemical Company 

Certificate of Analyeie 

Product Number 00010269161 

Product Name 

KATHON"' 287T Industrial Microbicide 

Delivery No. 810808143 I 000010 

Order Number 106838704 

Shipping Units 120 .000 KG 

Date Shipped 2017- 07-26 (YYYY-MM-D Dl 

Shipment No. 30174145 

D BLOCK, l/F,185 TAI GU RD 
WAIGAOQIAO FREE TRADE ZONE 
200131 SHANGHAI 

Cuato-r :Information 

Customer Name DOIi CHEMICAL (SHANGHAI) 

customer PO number sample20170710 

Specification Number 000000142005 

Batch Number 

Expiration Date 

Manufacturing Date 
Quantity 

Weight 

YYOOH77338 

2020-01-07 (YYYY-MM

2017-07-07 (YYYY- MM

120.000 KG 

120,000 J<G 

-DD) 

-0D) 

Teet Onit Lower LiJU.t (4,per Lillu.t Value 

Appearance - - - Pase 
Color, Gardner vcs 0 2• 
Water Cont.ant o.oo 0 . 01 0,02 

A.I. (DCOl'.r) ' 95 . 0 100.0 99.3 

Bvdrochloric Acid ' o.oo 0.10 < o.oo 
For inquiries please contact Customer Service' or local sales 
& ~ Trademark of The Dow Chemical Comoanv f"Dow"I or an affiliated comnanv of Dow 
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Date 2017-07-26 (YY'iY-MM-DDl Time 08:55:37 (Greenwich Mean Time) Page 1 of 1 

1~ 
;OHM AND HAAS INTERNATIONAL TRADING 

SHANGHAI CO., LTD. 
A Subsidiary of The Dow Chemical Company 

DOW CHEMICAL (SHANGHAI> 
COMPANY LIMITED 
D BLOCK, 1/F,185 TAI GU RO 
WAIGAOQIAO FREE TRADE ZONE 
200131 SHl\llGHIU 

Certi:ficata o;f Malyeie 

Product Number 00010269161 

Product Name 

KATKON"' 287T Industrial Microbicide 

Delivery No. 810808H3 / 000010 

Order Nwnber 106838704 

Shipping Units 120.000 KG 

Oate Shipped 2017-07-26 lY'tYY-MH- 00) 

Shipment No. 30174145 

Customer In:foraiation 

customer Name DOW CHEIHCAL (SHANGHAI) 

Cu:,tomer PO number sample20170710 

Specification Number 000000142005 

Batch Number YY00H77338 
EKpiration Date 2019- 07-07 (YYYY-MM- 00) 

Manufacturing Date 2011-07-07 (YVYY-MM-DD) 

Quantity 120.000 KG 
.et Weight 120.000 l'G 

Ta ■ t Unit Lower Limit Opp■r Limit Valu■ 

Appearan- - - - Pa■■ 

Color, Gardner vcs 0 4 2 
Water Content 0.02 ' o.oo o.o, 
A.I. (l)C()IT) I 95.0 100.0 99.3 

la..drochloric Acid ' 0.10 < o.oo
For inquiries please contact customer Service or local sales 
@~Trademark of The Dow Chemical Comr,anv l"Oow"I or an affiliated companv of Dow 

o.oo 
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n.Cllldl11ac.,_,,_..,_...... 
Troy Chtmtcal Corpardon Inc. 

Date: Jan-8-2019 
Customer Name: 
Customer Order Number: 
Customer Code: 
Quantity & Weight 
Remarks: 

CERTIFICATE OF ANALYSIS 

Product: Mergal BIT Technical 

Lot: YL201811073 

Characteristics Specifications Actual Lot 
Analysis 

BIT,% 83,5 min 85.2 
Appearance Light Yellow or Off-White Pass 

Powder 

Date of Manufacture: Nov 2018 
Expiration Date: Nov2021 

Thi• C.Uftcdt la genfflted ll'om a comp!llatlnd ayslHI by a,, QC MaMger. Aulhorlzld algnatu,e la not r.qulrwd. 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

...Golcla.llCIIWd ...Plr4om.nce 

Troy Ctlemlcal Corporaao,, Inc. 

Date: Jan-07-2019 
Customer Name: 
Customer Order Number: 
Customer Code: 
Quantity &Weight 
Remarks: Expiration Date is Oct 07,2020 

CERTIFICATE OF ANALYSIS 

Product: MERGAL MITZ 

Lot: SLJ0229 

Characteristics Specification Actual Lot 
Analyals 

Appearance Co!ortess Liquid to light Yellow Colorless Liquid to Light Yellow 
Liquid Liquid 

5CMIT, % 10.0-11.6 10.8 

MIT,% 3.0-4.1 3.4 

5CMIT + MIT, % 14.0 Min. 14.2 

D-CMIT, % 0.1 Max. 0.0 

Color, Gardner 5Max. 0.7 

Density @ 20C 1.25-1.33 1.31 

pH 4Max. 3 

Date of Manufacture: Oct-2018 
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LONZA GLP SERVICES 
1200 BLUEGRASS LAKES PARKWAY 

ALPHARETTA, GA 30004 

Certificate of Analysis 

Test or Reference Substance Name.,_:_V=a=n=q=ui=s..._h..,_10=0.....___________ 

Lot Number: ~644.........5_______Explratlon Date (mm/dd/yyyy):05/1512019 

Storage Conditions: ""'ro=o=m"-'t=e=m...,p=er=a=tu=re""---------------

Compound 

2-Butyl-1,2-
benzlsothiazolin-3-one 

(BBIT) 

Assay 

98.9% 

Analytical Technique 

HPLC 

Comments: 

Identity confirmed by LC-MS 

Master Log Number/Notebook Number and page(s):SN 383-178108BIT/552 

Characterization of this test or reference substance was performed under EPA FIFRA 
Good Laboratory Practice Standards (40 CFR 160). 

tor:-,f-t--=. =
n · f
 _

 •2014 

Study Direc --_____ Date: ()S-/J.J_/.2Q11 
Manageme -------·Date:..t!fi}.13:_I 261 'f 
QA:_--+ ______Date:an ,7 t.2s.u,.7 
Revised June 2

Pnge I ofl 
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Laboratory Study Number: 18AO64, 19AA0S, AA12-AA13, AA98, AB24.177000 

EXACT COPY 9F ~AW DATA 

SIGNATURE: Ji:;;/'./:
DATE: cQ S--"2..v · "1-cl(~ 

TSOP027 ATTACHMENT 1 

LONZA GLP SERVICES 
1200 BLUEGRASS LAKES PARKWAY 

ALPHARETTA, GA 30004 

Certificate of Analysis 

Test or Reference Substance Name: Vanquish 100 EPA Reg. No. 1258-1249 

CAS No.: 4299-07-4 Lot Number: 6445 

Manufacturing Oate:_ _,1=2/:.;:8=/2=0~1=5____ 

Test Date: 05/15/2019 Expiration Date 05/15/2021 

Storage: Room temperature 

Compound Analytical Technique 

2-butyl-1 ,2-
benzisothiazolin-3-one 
(BBIT) 98.4 HPLC 

Comments: 
NIA 

Master Log Number/Notebook Number and page{s): SN 439-19B10BBIT/609 pages 3.4 
and 5 

Characterization of this test or reference substance was performed under EPA FlFRA 
Good Laboratory Pra ce S n . rds {40 CFR 160). 

Study Director: ________ Date: 0 f / )1.1 -z,,,.1r '7 
Management: ________Date:JL_/ lL> I lL.'11'1 
QA:__--,-__. __________.Date: _f:J.ili!J...d.!lf 

Opened: 20-Mny-20 I 9Page I of I 
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Laboratory Study Number: 18AO64, 19AA05, AA12-AA13, AA98, AB24.177000 

Certificate of Analysis ITHORI 
Print Date: July 31, 2018 

Issue Date: July 31, 2018 

Product: ACTICtOE411 OIT 

Batch No: MX-183774-2OO6 

Production Date: 08/2018 
E,cplry Date•: 30-Jun-2020 
Minfm11m shelf-life: 24mooths 

Analyzed Property Unit Results Specification Method 

Appearance OK Clear yellow to brown lrquld QK 118 

OIT 98.13 95 -100 QK 101 

Water content 0.34 0-0.5 QK 107 

•rJ,romti>--dtaptm1&1oo11MJafrt1°""'511tt!._"'°"""'__.,,,._,,,-,r,,,q,1tydiltumndtdl/rP1ulf>"""""'~l'f<meconro<1-,a,,rSaleJRtpo,l'lto,~,..,.~frxadd/llOltollltfo,mollon. 
The lnlon1laHon presenllld atxwe ii tJeliawed 10 be 80allille. ~.laid lrtom111ion and PR)llltt9 nolfered\'11111ou1""9nant)I or guarantee~ N III Ile 
o:n1)0Slllon and 1)1-'il)' stal8cl IQII Shl8 lhlt ...lirrete condill0n$ fl Ullland 1he ll3llel)ll(yd the maletlals 11811edate09)QICI Oll'conlnl 
Thi$ kit - nanu1'ac:tlnwl In QUerMaro, Meidclo. Itdwl not mH1: Iha ellglblllty n,cpllremenll for NAFl'A mtlllaltlon. 

us.,., 
TI,orGnt,H'lli0II SPEWLTES. INC. TiaS.--(1.'()l.mrell ThorQurriQoo.-. -~-S.A
D-87348si,,,,er 01eotnCW518G8 ~ CP78700 e..olono SPNN50W-°""'•-CT -UAA. GEIIIMIN ENIUNO loSICO Tot 00341131133:ill(IOT....,_ (203) 51Mt80 • Fu: !203) '54-GOCS Tot 0040823263e0 Toi: (l)M1608B1IIIOO Tot 00S2442752200 Fu 00341131133371&- =~ -""" Fu O041162~11381\l Fec 00441811881880! Far; 00S24182752209 .,,_ ....,,.._

LymP T«do. ~a,y!Qf,Manlfllr, - .......,,_IA<ocm anal: .....~ .am ..,..,....,.~""" -~-
This Qualily Assurance documeft has been generated l7f ~rand Is valid wilhaul slg1191ure. 
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