o\e
aldeyra

July 22, 2021

Eyecelerator@ASCRS

Reproxalap: A Novel Treatment &
Approach for Anterior Segment
Inflammatory Disease e

Nasdaq: ALDX - -
© Aldeyra Therapeutics, Inc. 2021



Disclaimers and Forward-Looking Statements

This presentation and various remarks which may be made during this presentation contain forward-looking statements within the meaning of the Private Securities
Litigation Reform Act of 1995 and Section 21E of the Securities Exchange Act of 1934, as amended, including statements regarding Aldeyra’s possible or assumed
future results of operations, expenses and financing needs, business strategies and plans, research and development plans or expectations, political, economic,
legal, social and health risks, including the recent COVID-19 outbreak and subsequent public health measures and other responses to it, that may affect Aldeyra’s
business or the global economy, the structure, timing and success of Aldeyra’s planned or pending clinical trials, expected milestones, market sizing, pricing and
reimbursement, competitive position, regulatory matters, industry environment and potential growth opportunities, among other things. The results of earlier
preclinical or clinical trials may not be predictive of future results. As a result of the COVID-19 pandemic, clinical site availability, staffing, and patient recruitment
have been negatively affected and the timelines to complete Aldeyra’s clinical trials may be delayed. Forward-looking statements include all statements that are not
historical facts and, in some cases, can be identified by terms such as “may,” “might,” “will,” “objective,” “intend,” “should,” “could,” “can,” “would,” “expect,” “believe,”
“anticipate,” “project,” “target,” “design,” “estimate,” “predict,” “potential,” “plan” or similar expressions and the negatives of those terms.
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Forward-looking statements involve known and unknown risks, uncertainties and other factors that may cause Aldeyra’s actual results, performance or
achievements to be materially different from any future results, performance or achievements expressed or implied by the forward-looking statements. These
statements reflect Aldeyra’s current views with respect to future events and are based on assumptions and subject to risks and uncertainties, including the
development, clinical and regulatory plans or expectations for Aldeyra’s product candidates and systems-based approaches, later developments with the FDA that
may be inconsistent with Aldeyra’s expectations and beliefs, including the risk that the results from earlier clinical trials or portions of clinical trials may not
accurately predict results of subsequent trials or the remainder of a clinical trial for the same or different indications, inconsistent expectations regarding FDA
acceptance and review of the company's filings and submitted data sets, and Aldeyra’s continuing review and quality control analysis of clinical data. Important
factors that could cause actual results to differ materially from those reflected in Aldeyra's forward-looking statements are described in Aldeyra’s most recent Annual
Report on Form 10-K and Quarterly Report on Form 10-Q, as well as Aldeyra’s subsequent filings with the Securities and Exchange Commission. All of Aldeyra's
development plans and timelines may be subject to adjustment depending on funding, recruitment rate, regulatory review, preclinical and clinical results, and other
factors any of which could result in changes to Aldeyra’s development plans and programs or delay the initiation, completion, or reporting of clinical trials.

In addition to the risks described above and in Aldeyra's other filings with the SEC, other unknown or unpredictable factors also could affect Aldeyra's results. No
forward-looking statements can be guaranteed, and actual results may differ materially from such statements. The information in this presentation is provided only
as of July 22, 2021, and Aldeyra undertakes no obligation to update any forward-looking statements contained in this presentation on account of new information,
future events, or otherwise, except as required by law.
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CONFIDENTIAL - NOT FOR DISTRIBUTION; PROPERTY OF ALDEYRA THERAPEUTICS

Deep and Innovative Immunology Pipeline
Multiple Phase 3 Clinical Trials in Ocular Disease

DISEASE AREA COMPOUND MECHANISM INDICATION PRECLINICAL PHASE 1 PHASE 2 PHASE 3
Ocular Dry Eye Disease e
Diseases Reproxalap RASP
Allergic Conjunctivitis D
Proliferative Vitreoretinopathy c——
ADX-2191 DHFR
Primary Vitreoretinal Lymphoma D
ADX-103/10X RASP Retinal Disease C )
Systemic Cytokine Release Syndrome (COVID-19) G
Diseases
ADX-629 RASP Allergy (Atopic Asthma) D
Autoimmune Disease (Psoriasis) D
Ovarian Cancer G /nvestigator-Sponsored Trial
ADX-1612 CHP
G

QO

SARS-CoV2 Antiviral (COVID-19)

RASP Mechanism = Reactive Aldehyde Species Inhibitor DHFR Mechanism = Dihydrofolate Reductase Inhibitor CHP Mechanism = Chaperome Inhibitor



RASP Inhibition is a Pre-Cytokine, Systems-Based Approach that Has
Been Clinically Validated in Late-Stage Trials

Preclinical Broad-based Broad-based

Reproxalap,

ADX-629 Cytokine Reduction Symptom Reduction
LPS Animal Model of Cytokine Storm RENEW-Part 1 Phase 3 Dry Eye Disease Trial
RASP 700% Symptom Treatment Difference* (Reproxalap-Vehicle) Weeks 2 -12
Favors Reproxalap
/ \ 0-100 Ocular Symptom Scales p-value
// VAS: Ocular Dryness (Co-Primary)  0.0004 -
VAS: Eye Discomfort 0.0025 -1
=2 <0.01
NF-KB Scavenge'g *kk E <0.001 VAS: Photophobia 0.0041
translocation rec‘ept.or **** p<0.0001 VAS: Foreign Body Sensation 0.0035
binding VAS: Itching 0.0346
VAS: Pain 0.0268 .
VAS: Burning/Stinging NS —

Inflammasome

activation

Cytokine Release

Cytokine Levels Percent Change vs. Vehicle

-100

OD4S: Ocular Discomfort
ODA4S: Burning

ODA4S: Stinging

CAC Ocular Itching Scale
Ocular Discomfort Scale

0.0268
0.0306
0.0239
0.0034
NS

0 OSDI (Total) 0.0020
*% *% %k *k% 20 -15 10 5 0 5
SV TN F-c IL-1B IL-5 IL-17 0-4 & 0-5 Ocular Symptom Scales
ODA4S: Grittiness 0.0025
50 ODA4S: Dryness 0.0134

$Treatment Difference of induction-maintenance dosing, defined as the difference between the changes from baseline for the evaluated drug vs. vehicle (LS Mean Difference + 95% Cl). Ocular Dryness
fo\0) Score co-primary endpoint assessed in pre-specified patient population having an OD4S dryness baseline score of = 3 (N=170). Sources: Cullen, et al. The Small Molecule Aldehyde Trap NS2 Exhibits

aldeyra

Conjunctival Allergen Challenge

Potent Anti-Inflammatory Activity in Three Murine Models of Inflammation [abstract]. In: The Journal of Allergy and Clinical Immunology. Volume 135, Issue 2, AB384, Feb 2015; ; Reproxalap RENEW-
Part 1 clinical trial results. RASP = Reactive Aldehyde Species VAS = Visual Analog Scale OSDI = Ocular Surface Disease Index NS = Not Significant OD4S = Ocular Discomfort & 4-Symptom CAC =



Reproxalap Activity in Ocular Inflammatory Diseases is Supported by

Marquee Peer-Reviewed Publications

AMERICAN JOURNAL OF OPHTHALMOLOGY

Clinically Relevant Activity of the Novel RASP
Inhibitor Reproxalap in Allergic Conjunctivitis:
The Phase 3 ALLEVIATE Trial

DAVID CLARK, BILL CAVANAGH, ALAN L. SHIELDS, PAUL KARPECKI, JOHN SHEPPARD, AND TODD C. BRADY

./‘fvw\'—\

JOURNAL OF OCULAR PHARMACOLOGY AND THERAPEUTICS

Randomized Phase 2 Trial of Reproxalap,
a Novel Reactive Aldehyde Species Inhibitor,
in Patients with Noninfectious Anterior Uveitis:

Model for Corticosteroid Replacement

Kenneth J. Mandell! David Clark, David S. Chu? C. Stephen Foster®

John Sheppard* and Todd C. Brady' S\

AMERICAN JOURNAL OF OPHTHALMOLOGY

Early Onset and Broad Activity of Reproxalap
in a Randomized, Double-Masked,
Vehicle-Controlled Phase 2b Trial in Dry Eye
Disease

DAVID CLARK, JOSEPH TAUBER, JOHN SHEPPARD, AND TODD C. BRADY

JOURNAL OF OCULAR PHARMACOLOGY AND THERAPEUTICS

A Randomized Double-Masked Phase 2a Trial to Evaluate
Activity and Safety of Topical Ocular Reproxalap,
a Novel RASP Inhibitor, in Dry Eye Disease

David Clark, John Sheppard? and Todd C. Brady'
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Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported

oldeyro adverse event in clinical trials.



Reproxalap Reduced Anterior Cell Count in Patients with
Noninfectious Anterior Uveitis

Anterior Chamber Cell Count Grade

Noninferiority

A

Mean (SE) Change From Baseline

Reproxalap - Prednisolone

0.0
-0.0 i
]_ —
L
1.0
Combination - Prednisolone | O i
s B Reproxalap
' Reproxalap + Prednisolone
B Prednisolone
-2.0
0 4 7 14 28 56 -1.0 -0.5 -0.0
Time, days Mean Difference (Cl) in Change From Baseline ACC Grade
00 Mandell KJ, Clark D, Chu DS, Foster CS, Sheppard J, Brady TC. Randomized Phase 2 Trial of Reproxalap, a Novel Reactive Aldehyde Species Inhibitor, in Patients with
Noninfectious Anterior Uveitis: Model for Corticosteroid Replacement. ] Ocul Pharmacol Ther. 2020;36(10):732-739.
aldeyra

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse
event in clinical trials.



Reproxalap Generated Early Onset and Clinically Relevant Improvements
in Dry Eye Disease Symptoms in Phase 2a Trial

p <0.0001

1.0 20

*
p = 0.0004
1

—
o

Ul

Improvement Effect Size
(Pretreatment to Post-treatment)
+ Within-Participant SEM

Percent Symptomatic Improvement

O T T T T T T 1
0 5 10 15 20 25 30

M 0.1% Reproxalap B 0.5% Reproxalap B 0.5% Reproxalap Lipid Treatment Day

SANDE Freq SANDE Sev ODS OD4sQ Total OSDI

Clark D, Sheppard J, Brady TC. A Randomized Double-Masked Phase 2a Trial to Evaluate Activity and Safety of Topical Ocular Reproxalap, a Novel RASP Inhibitor, in Dry
|d00 Eye Disease. ] Ocul Pharmacol Ther. 2021 May;37(4):193-199. doi: 10.1089/jop.2020.0087. Epub 2021 Jan 15. PMID: 33450164; PMCID: PMC8106247.
alaeyra

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported
adverse event in clinical trials.



Reproxalap Reduced Tear RASP Levels in Phase 2a Trial

=0.009
P p =0.01

T

5
15 .
Baseline
Below Median
—~ o 4 MDA Reduction
(o]

i Post-Treatment >

£ Day 28 =

8 10 © __

] £s  3 i
z® S Above Median
<% c c MDA Reduction
gé 3

= G

= ac) ~ 2

-+ —]

: £

1
0 0

Clark D, Sheppard J, Brady TC. A Randomized Double-Masked Phase 2a Trial to Evaluate Activity and Safety of Topical Ocular Reproxalap, a Novel RASP Inhibitor, in Dry Eye Disease. |
QO Ocul Pharmacol Ther. 2021 May;37(4):193-199. doi: 10.1089/jop.2020.0087. Epub 2021 Jan 15. PMID: 33450164; PMCID: PMC8106247.

0|deyl'0 Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse event in
clinical trials.



Reproxalap Generated Clinically Relevant Improvements in Dry Eye

Disease Symptoms in Phase 2b Trial

Week 2 Week 4 Week 8
0.0

-0.2
-0.4
-0.6

0.25% Reproxalap MMRM p = 0.047

0ODA4SQ Dryness Score (0-4)
Mean Change from Baseline + SEM

-1.0

M Vehicle M 0.1% Reproxalap

Week 12

M 0.25% Reproxalap

Percent OD4SQ Ocular Dryness Symptom Score of 0

15
B 0.25% Reproxalap
H 0.1% Reproxalap
B vehicle
0.25% Reproxalap GEE p = 0.012
10
5
0
0 2 4 8 12
Week of Treatment

Clark D, Tauber ], Sheppard J, Brady TC. Early Onset and Broad Activity of Reproxalap in a Randomized, Double-Masked, Vehicle-Controlled Phase 2b Trial in Dry Eye Disease
QO [published online ahead of print, 2021 Jan 30]. Am ] Ophthalmol. 2021;226:22-31. d0i:10.1016/j.aj0.2021.01.011

0|deyr0 Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse

event in clinical trials.



Reproxalap Generated Broad Activity Across Symptoms and Signs in
Phase 2b Trial

Favors Drug

\ 4

0D4SQ: Burning

0D4sQ Discomfort PR
0D4SQ: Dryness
0D4SQ Dryness ° 0D45Q: Grittiness
0D45Q Burning . OD45Q: Discomfort
OD45Q: stinging  EEE——
0OD4SQ Grittiness o Q: Stinging
SANDE: Frequency EE—— B vehicle
2SR . Severity —
SANDE: Severity M 0.25% Reproxalap
Ocular Discomfort Scale ® OoDS —
o501 . Osp!  EEE—
o Fluorescein Staining (Nasal) —
SANDE Frequency Lissamine Green Staining (Nasal) | —
SANDE Severity ® Schirmer's Test F
Al Scales Combined — Tear Film Break-Up Tirme S —
p <0001 Tear Osmolarity EEEE————
-1.0 0 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Improvement Effect Size (Reproxalap - Vehicle) Improvement Effect Size

Clark D, Tauber J, Sheppard ], Brady TC. Early Onset and Broad Activity of Reproxalap in a Randomized, Double-Masked, Vehicle-Controlled Phase 2b Trial in Dry Eye Disease
QO [published online ahead of print, 2021 Jan 30]. Am | Ophthalmol. 2021;226:22-31. d0i:10.1016/}.aj0.2021.01.011

oldeyro Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse 10

event in clinical trials



Reproxalap Met 12-Week (Chronic) Dryness Symptom Primary Endpoint
in RENEW-Part 1 and Formulation Phase 2 Clinical Trials

Baseline Score > 3

Ocular Dryness Score VAS Change from Baseline + SEM
Dryness (OD45SQ)

o\
aldeyra

-10

-15

-20

-25

RENEW—Part 1

Induction-Maintenance Dosing

M Vehiclen=85
B Reproxalapn =79

0 8

15

29

MMRM p = 0.0004

43

Treatment Day

57

71

85

VAS Dryness Score Change from Baseline + SEM

FORMULATION PHASE 2

Induction-Maintenance Dosing

0

-10

-15

-20

-25

MMRM p = 0.03

B
I

M Vehiclen =82
B Reproxalap Alternate Formulation n = 81

0 8 15 29 43 57 71 85

Treatment Day

Sources: Reproxalap RENEW-Part 1 and Formulation Phase 2 DED clinical trial results. OD4SQ = Ocular Dryness 4-Symptom Questionnaire VAS =

Visual Analog Scale MMRM = Mixed Effect Model Repeated Measures

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most

commonly reported adverse event in clinical trials.
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Phase 3 TRANQUILITY Trial Run-In Cohort: Symptom and Sign Activity
Demonstrated within Minutes in a Dry Eye Chamber

Visual Analog Dryness Score

60

50

40

30

Visual Analog Dryness Score (0-100)
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Second Dose

v

MMRM p = 0.001

(@]
N
ul

30 45 60

Minutes in Dry Eye Chamber

First Dose 2 Minutes Prior to Chamber Entry

Vehicle
n="11

Reproxala
n =p1 2 P

Ocular Redness Score Mean (0-4)

Redness is an FDA-
approvable objective

Ocular Redness Score

sign of dry eye disease.

1.0
Second Dose
Vehicle
0.8 n=11
0.6
Reproxalap
MMRM p = 0.03 n=12
0
0 15 30 45 60 75 90

Minutes in Dry Eye Chamber

First Dose 2 Minutes Prior to Chamber Entry

p values derived from MMRM of change from baseline, where baseline defined as Time 0. MMRM = Mixed Effect Model Repeated Measures Source: TRANQUILITY Run-In

Cohort initial results

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse

event in clinical trials.
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Reproxalap Activity is Also Acute

A S| ngl e d ay Dry Eye Assessment Change from Baseline .S Y B Vehiclen=11
(Scale) After . 2 B Reproxalapn =12
. . . Reproxalap Vehicle s
Of dOS| ng |ed Environmental Dosing n=12 n=11 p-Value o2 5
33 MMRM p = 0.003
_ < c
tO StatIStlca | |y VAS Dryness (0-100) -26 +2 0.003 %g -10
: L S
significant changes 93 T
_ 0DA4S: Discomfort (0-5) 0.7 +0.4 0.003 § S -15
In symptoms g t L
(%]
' 0D4S: Dryness (0-5) 1.2 +0.1 0.006 L2 o
and Schirmer test. > 0 4 2
Hours Post-Baseline Assessment
0OD4S: Grittiness (0-5) -1.1 +0.1 0.006 5
B Vehiclen =11
§ a B Reproxalapn =12
0D4sS: Burn (0-5) -0.1 +0.8 0.07 i
o0 MMRM p = 0.03
S g 3
Sa
0D4S: Sting (0-5) -0.1 +0.4 0.23 =32
E=Z
Ocular Discomfort Scale (0-4) -0.7 +0.4 0.07 é % 1
Schirmer’s Test (mm)* +2.9 +0.7 0.03 § §
-1
Baseline Pre-Dose Post-Dose

*Schirmer’s Test results based on improvement after a second dose of Day 1 relative to screening baseline; all other Day 1 assessments performed over 24 hours after QID dosing. Change from
baseline estimates and p values derived from MMRM analyses. Source: TRANQUILITY Run-In Cohort initial results VAS = Visual Analog Scale ODA4S = Ocular Discomfort & 4-Symptom Questionnaire

Qo QID = Four times daily MMRM = Mixed-effect Model Repeated Measures

aldeyra

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse event in clinical trials.



Tolerability of Reproxalap Over One Hour Post-Instillation Significantly
Improved vs. Xiidra® in Dry Eye Disease Patients

Ocular Discomfort Rating

4.5
4.0
3.5
3.0
AUC p =0.002
2.5

2.0

Average Score (0-10)
Average Score (0-10)

1.5
1.0
0.5

0.0
S S

£
o LN o
— — ™M

90s

= E
M

60m

Time After Drop Instillation

M Xiidra®

Blurry Vision Rating
4.5 4.5
4.0 4.0
3.5 3.5
)
3.0 < 3.0
AUC p =0.003 o
2.5 S 25
(V]
()
2.0 2.0
1.5 < 1.5
1.0 1.0
0.5 0.5
0.0 0.0
8 E E £ S £ £
cR L - S 2

B Reproxalap

Time After Drop Instillation

B Reproxalap Alternate Formulation

p-values represent MMRM of vehicle AUC vs. pooled Reproxalap AUC. Slide source: Phase Xiidra® HTH Trial results AUC = Area

Under The Curve
QO

oldeyro Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort

is the most commonly reported adverse eventin clinical trials.

Taste Dysgeusia Rating

10m

15m

AUC p =0.031

30m

Time After Drop Instillation

45m

60m
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Reproxalap Achieved Primary and Key Secondary Endpoints in ALLEVIATE

Phase 3 Trial in Allergic Conjunctivitis

CONJUNCTIVAL

ALLERGEN

CHALLENGE Primary Endpoint

s 80

?
< %-’o Vehicle P=.003
EE 60
g §° 0.5%
S= Reproxalap
gé 20
g

o\
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P <.0001

T

0.25%
Reproxalap

Responder Probability + SEM >2-Point Improvement

from Peak Baseline Ocular Itching Score

Key Secondary Endpoint

80% ; {

60%

40%

Bl 0.25% Reproxalap (p = 0.0005)
20%

Il 0.5% Reproxalap (p =0.02)
Il Vehicle

%
0% 5o 30 40 50 60

Minutes After Allergen Challenge

Clark D, Cavanagh B, Shields AL, Karpecki P, Sheppard J, Brady TC. Clinically Relevant Activity of the Novel RASP Inhibitor Reproxalap in Allergic Conjunctivitis: The Phase 3 ALLEVIATE Trial.
Am ] Ophthalmol. 2021 May 1:50002-9394(21)00222-1. doi: 10.1016/j.aj0.2021.04.023. Epub ahead of print. PMID: 33945820.

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the

most commonly reported adverse event in clinical trials.

15



Primary and Key Secondary Endpoints Achieved in Phase 3 INVIGORATE
Allergen Chamber Trial

. Vehicle
Prophylactic v 5
and treatment & " 5
] o
effects of 5 Reproxalap 5 1 Reproxalap
(%] 7] '
reproxalap I g 12 Second Dose
= 1.0 ()
demonstrated £ o
s All p values < 0.0001 ©
5 >
g | | = 1.0
S Primary Endpoint 5
< 05 Assessment Period s
for Statistical Significance 0.8
of Majority of Time Points ’ MMRM p < 0.0001
0.0 0
0 50 100 150 200 250 0 50 100 150 200
Minutes in Allergen Chamber Minutes in Allergen Chamber
First Dose Prior to Chamber Entry First Dose Prior to Chamber Entry
QO

Primary Endpoint Key Secondary Endpoint

Reduction in Ocular Itching Over Pre-Specified Time Frame Reduction in Ocular Redness Over the Entire Chamber

2.0 16

Second Dose

Topical ocular reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most

Qldeyro commonly reported adverse event in clinical trials. Source: INVIGORATE clinical trial results MMRM = Mixed Effect Model Repeated Measures

Vehicle

Over entire
chamber, change
from baseline in
ocular redness
statistically lower
in reproxalap-
treated subjects

250
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Reproxalap Represents a Novel, Rapid Onset Potential Therapeutic
Approach in Dry Eye Disease

Potential advantages
for patients and

healthcare providers _/ﬂ

could effect a I:II:IU

paradigm shift relative

to standard of care Rapid symptom Broad Acute
improvement symptomatic conjunctival
within minutes activity redness control

QO
oldeyro qupiciltoFlJllar reproxalap has been studied in over 1,200 patients with no observed safety concerns; mild instillation site discomfort is the most commonly reported adverse eventin
clinical trials.
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