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ROS assay peer review

Q&A

Charge question 1: A rationale for the test method should be
available, including description of toxicological mechanisms, a
clear statement of scientific need, and regulatory application.

Some chemicals used in drugs are known to exhibit phototoxic
properties.

These chemicals need to be identified and eliminated in the early
stages of drug discovery and development.

ROS production is the most important mechanism for inducing
chemical phototoxicity.

Physico-chemical tests enable the identification of ROS
production by chemicals after exposure to UV and/or visible light.
Data identifying ROS-producing chemicals has to be submitted to
the appropriate regulating authority (i.e., PMDA/MHLW, FDA,
EMEA) prior to the First-in-Human (FIH)/Phase I stage.
Principle of using the proposed ROS assay in this regulatory
framework is provided in Figure | and 2.

Fig.1 Photosafety Strategy:
Tier 1 in ICH S10 guideline
Systemic route

UV-vis spectrum:
Absorption (290-700 nm) w/
MEC/ ¢ above 1000 L mol*
o2

Positive result in vitro
mechanism test wihigh

D >

confidence in a negative
finding? (z.z. ROS) @ @ @
at.
H H NO
H Presence in skin and/or eye ;
1 (Not NO)
Tier 2

[

ROS assg 95 ROS assays ROS assay can reduce
] aseay = $950,000 ¥ “——— | phototoxi tests
Expected benefits ($10,000 / Exp, GLP) |. $1,140,000 h

(520,000 / Exp, GLP)

+ $1,330,0

+ 570 animals

(870,000 / 30 animals /
Exp, GLP)

85

berof 313 |
RU PT positive

mpounds.
Sty

Fig.2

Charge question 2: The relationship between the test method endpoint(s)
and the biological effect and to the toxicity of interest should be addressed,
describing limitations of the test methods.

The ROS assay is based on identifying reactive oxygen species produced
by chemicals after exposure to UV and/or visible light.

This mechanism is the basis for phototoxic reactions in humans, e.g.,
redness, swelling, irritation, and inflammation.

Limitations include the fact that there may be photo-reactive species that
are not associated with the ROS mechanism.

This is a physico-chemical test that identifies the potential for generation
ROS in a non-biological system. However, it may be too sensitive, not
since it dose not assess the direct interaction in a biological system.
Initiation of phototoxic reaction in humans depends on
pharmokinetics/concentration in the target tissue.

Charge questions 2: continued

* Potential for phototoxicity may be overestimated because
some chemicals may not achieve sufficient concentration in
skin for phototoxic reactions to occur.

If the result of the assay is negative, it is highly unlikely that
phototoxicity will occur in living systems, including humans.

Note: Consider whether or not the test addresses photo-
degradation.




Charge question 3: A detailed test method protocol should be
available

There are two protocols (Phase 1 and Phase II) for the Atlas Suntest
validation study as well as two protocols (Phase I and Phase IT) for
the Seric validation study.

A proposed ROS test method protocol for conducting the ROS
assay has yet to be drafted.

Charge question 4: Within- and between-laboratory reproducibility of
the test method should be demonstrated

The provided data demonstrates excellent within- and between
laboratory reproducibility for the positive and the negative control.
‘Within- and between laboratory reproducibility for the 42 test
chemicals was also very high.

Between-laboratory reproducibility for the positive control (quinine) is
within 2 SD, while the reproducibility for the negative control
(sulisobenzone) cannot be calculated with standard statistical methods.
Therefore, presentation of statistics appears to require the help of a
statistician. There are two ways to analyze this particular issues:
absolute numbers or classifications.

The author’s assessment of reproducibility does not take into account
classifications. We see 100% reproducibility within and between
laboratories for both the positive and the negative control chemicals.

Charge question 5: Demonstration of the test method’s performance
should be based on testing of representative, preferably coded
reference chemicals

Appropriateness of reference chemicals
The 42 reference chemicals incorporated most known human
phototoxicants and included 23 known positives and 19 negatives.

Due to potential importance of chemical structure, some members of
the peer reviewers recommend that an appendix be added to the
validation report showing the chemical structure of all chemicals.

The selection is very good from a statistical point of view. The
positive chemicals are backed by high quality data from human patch
testing, while the negative substances are backed by negative results
obtained by in vitro 3T3 testing, and human results are probably
available for the 9 UV absorbers.

Charge question 6: Accuracy or predictive capacity should be
demonstrated using representative chemicals. The performance of test
methods should have been evaluated in relation to existing relevant
toxicity data as well as information from the relevant target species.

There were four different assessment strategies (A, B, C, & D). We
support the proposal that one experiment is sufficient, as described in
assessment strategy D.

Decision criteria for classification of positive and negative test
chemicals could be further optimized by combining positive and
negative thresholds to preclude false negatives and reduce false
positives. See Fig. 2 in Onoue 2012.

Charge question 7: All data supporting the assessment of the
validity of the test method should be available for expert review

All raw data for two validation study reports has been made
available.

Charge question 8: Ideally, all data supporting the validity of a test
method should have been obtained in accordance with the principles
of Good Laboratory Practice (GLP)

Require written statement indicating that even though GLP was not
performed, data provided in report was reviewed in a quality control
check to confirm that results accurately reflected the raw data. Two of
three of the labs were GLP certified, and there was no significant
variability between laboratories, which suggested a consistent level of
quality.

This is in reference to Study #1 only. We must also consider Study #2,
which has four GLP labs.




Charge question 9: Applicability domain of the validity of the test
method should be defined for expert review

Validation study should define limitations of test, so we should
identify what chemicals can or can’t be tested. Since there is a
major group of chemicals that cannot be tested with this assay,
we need to define that group. Guidance must be provided in the
protocol; i.e., how to use this test most appropriately.

This can be defined using either physico-chemical properties or
chemical classes. Protocol states that a test chemical that is
insoluble in either DMSO or 20mM NaPB cannot be evaluated in
this assay. Need to elucidate that chemicals that are insoluble in
the vehicles and are not suitable for testing with this assay may
be able to be tested in other vehicles, such as BSA, alcohol,
acetone, DMSO.

Charge question 10: Proficiency chemicals should be set up in the
proposed protocol

Recommend the six chemicals shown on page 17 plus the positive and
negative controls.

In addition, laboratories are encouraged to consider testing a positive
chemical that is not positive for both SA and SO, e.%, chlorpromazine
HCl or omeprazole on page 18 of proposed protocol.

The results would be expected to provide identical ranking and
classification.

For all of the proficiency chemicals, provide guidance for the most
appropriate solvents.

A narrative to provide rationale in support of selection of the proficiency
chemicals is needed.

Charge question 11: Performance standard should be set up with
proposed protocol

The results obtained with the proficiency chemicals listed in
question 10 as well as other chemicals to be specified at a later
date would be expected to provide identical ranking and
classification.

Charge question 12: Advantages in terms of time, cost and animal
welfare

The ROS assay can provide significant potential savings in time,
cost and reduced animal use for phototoxicity testing. As shown
in fig.2, slide 3, chemicals that are tested negative in the ROS
assay need not be tested in animals or other tests.
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Contents of the protocol

Introduction

Initial consideration

ROS assay is not a phototoxicity test but a test to
examine photoreacitivity, a physicochemical test similar
to measurement of UV absorbance.

Principle of the test method

= Description of the test method

= Data and reporting
O Reference chemicals for the feasibility study

m Literature
m Appendix

" Solar simulator

m Appropriate solar simulator irradiating UV and visible light should be
used. The irradiation power distribution of the solar simulator with
appropriate UVC cut filter should be close to that of outdoor daylight.
2 Recommending solar simulators and UVA intensity on the plate position
measured by Dr. Hénle UVA detector #0037 are shown as follows;
» Suntest CPS+ or CPS (Atlas) with UV cut filter (<290 nm), 1.8 to 2.2
mW/em?2 for 1 hour ; (77 ) of UVA intensity
w SXL-2500V2 (Seric) with UV cut filter (<300 nm), 3.0 to 5.0 mW/cm?
for 4 hour; (72 J ) of UVA intensity
The solar simulator should be equipped with appropriate
temperature control unit or fan because ROS production is
influenced by temperature.
i Acceptable temperature range is 20 to 29°C in ROS assay.
When different solar simulator is used, sufficient valid data as same
as that of the above solar simulators should be obtained using
phototoxic and non-phototoxic chemicals from refasrence chernical

sef (shide 18). a

Quartz reaction container

= To eliminate UV absorbance by a plastic lid and to protect
vaporizing of reaction mixture, a quartz reaction container is used.
The made-to-order container (Ozawa Science, Aichi, Japan), or its
equivalent is recommended.

If & differant container is used, a lid or seal with high UV
transmittance rmust be used. In this case, the feasibility study should
be conducted using the reference chemicals to determine
appropriate condition of UV/visible light exposure.

Nead {0 includ pecifications for reaction

Chemicals and concentratlons

2
ahy
v When prempnahon is found mncrosoopncally at 20 uM,
to te the chemical
b test 2 sak ahsorsance at 440
G) or 51 {SA} nm, which mlgh! mterfere with the ROS assay.
v The test chemical should be stored appropriately until termination of
the study and its stability during the test period should be confirmed.

Test chemical , 20 ang 200 4 {fina

Positive Qunine HCI (CAS No. 6119-47-7)

control 200 pM (final concentration)

Negative Sulisobenzone (CAS No. 4065-45-6)
control 200 pM (final concentration)

Solvent DMSO (analytical grade) should be used at first.

In the case of DMSO-insoluble chemical, 20 mM NaPB should be used.
+ When a test chemical is insoluble in either DMSO or 20 mM NaPB, BSA or
0l might be helpful. Prior to use of 834 or civert, a ieas:bm(y
study should be conducted usmg the reference cf
o P

-_Onoue et al.: J of Applied Toxicology, in press (DO 10.1002/at.2846).




Test procedure
Singlet oxygen
20 mM NaPB - 480 pt

Bupsriexide anion
20 mMNaPB 855 1l

imidazole 250 uL NBT 125 ub
RNO. 250 pL ' Chemical 20 gL
Chemiical 20 pL E

 Mix (Voriax and Sonication for 5 - 10 min)
E
Add 200 #L of mixture to each well (n=3)
&
Check solubiiity Using a microscope (x100)
i
Measure A 4o and Asg, after shaking for 5 sec

Medsure Ay and Am‘after shaking for 1. min

Representative plate format

= tested per plate.

B: Blank

P: Positive contral

| N:Negative control

T20: Test chemical 20 pM
T200: Test chemical 200 M

Contents of the protocol

Introduction

Initial consideration

Principle of the test method
Description of the test method

Data and reporting

O Reference chemicals for feasibility study
Literature

= Appendix

Data analysis

ior will be used fo

Data from three wells for each chern
caiculate mean and standard deviation.

ESinglet oxygen
Decrease of Ay X 10° =[A0(-) — Agol+) — (a - b)] X 1000
Ausol-) : Absorbance before light exposure at 440 nm
Ags0(*) : Absorbance after light exposure at 440 nm
a: Blank before light exposure (mean)
b: Blank after exposure (mean)

BSuperoxide anion
Increase of Ay X 10% =[Ae0(+) — Aggof-) — (b — a)] x 1000
Asgo(-) : Absorbance before light exposure at 560 nm
Asgo(*) : Absorbance after light exposure at 560 nm
a: Blank before light exposure (mean)
b: Blank after exposure {mean)

10

Criteria for data acceptéhce

» No precipitation of test chemical in the reaction mixture before light
exposure.
technical

probisms when collecting data set {including
prascribed range.)
» Raw ODvalue: 0.02t0 1.5
w Historical positive and negative conirol valuses should be developed
by sach laberatory basad on & mean +/-2 SD.
= Positive control value at 200 pM (mean of 3 wells)
Singlet oxygen: 311 to 465
3 Superoxide anion: 144 to 446
= Negative control value at 200 pM (mean of 3 wells)
3 Singlet oxygen: -26 to 14

n No

7 Superoxide anion: -26 to 8
» The range was defined based on the 95% confidence interval (mean +/-
1.96SD) obtained from the validation data.

iz based on
"

#

SA

[mean of 3 wells)

<20 and/or P

Final Conc. so

{mean of 3 wells)

Judgment Case

Positive 20 ar 200 pM

<25 and/or P

Negative 20 and 200 pM

Inconclusive |§ Others

P: Precipitation before irradiation

v When precipitation is observed at 20 and 200 uM before irradiation, the
compound is regarded incompatible with the ROS assay. Nead to dafine
precipitation so it can be identifisd in an objective manner.

¥ Dacision to be based on resuiis of one experimant because the ROS
assay shows good reproducibility in the validation studies.

— 71
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Data Quality

n The study should be conducted under high-quality standards with
data collection records readily available, praferabiy in compliance
with GLP/GMP regulations.

21 ICH $10 draft guideline (Step 2, 15 Nov. 2012)

vt All documents should be checked by the Quality Assurance Unit ¢f
the iaboratory.

Contents of the protocol

m Introduction
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Description of the test method
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13 14
. .osge Sixteen positive chemicals judged at 200 pM in the validation studies
Reference chemicals for the feasibility study
= For estebiishing ROZ assay, ivadiation condiion to satsfy the Mean
recommended criteria should be determined using the positive and negative 400 Acridine
controls at 200 yM. # Acridine HCl
u  The reference chemicals should be tested at 200 pM in a feasil & Chlorpromazine HCH
hafk iy chemi re tested. 3 Diclofenac
: 'y ectad from the folic 300 : Doxyeycline HCl
= judged at 200 pbd in the validation studies. % Furosemide
= 16 positives o - - ks - Ketopofen
6-Methylcoumarine, 8-RAC g 200
oin,  Ofloxacin, ®
i, and Tetracycline
22 Aspirin, Benzocaine, Erythromycin, Camphor sulfonic acid, and PABA 100 Y " m\ ,vY
i Following chemical set is recommended. f‘\}
= Solar simulators used in the validation studies % - Omeprazole
bl it (strong, mod , and weak , rad) m . Hel
= 3 negatives (2 UV absorbers plus one, blue) [ s g i
= The other solar simulators (¢ total 14 chemicals would be tested using 2 plates) -100 0 100 200 300 40p Tetracycline
= 11 positives excluding the same chemical class (e and pink) SO
= 3 negatives (2 UV absorbers plus one, blue) 15 16

Reference chemical set and acceptable range for the solar
simulators used in the validation studies

Chemical

Benzocains.

CPABAL [l 450430

* The range was calculated as mean +/- 1.96 SD.
+  Cutoff values are 25 for SO and 20 for SA.

Reference chemical set and acceptable range for the other
solar simulators

Chemical

- Usually negative - -

Usually negative

o4

el s
150:13:0. g2

+ The range was calculated as mean +/- 1.96 SD from the validation data.
«  Cutoff values are 25 for SO and 20 for SA.




Schedule (draft)

& March 2013: Fixed outline
= May 2013: Draft protocol

m June 2013: Discussion in ICH S10 EWG
meeting

s Up to November 2013: Fixed the final protocol
s November 2013: ICH S10 EWG meeting

Thank you for your attention!!
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