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Forward Looking Statements
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This presentation contains forward-looking statements within the meaning of the “safe harbor” provisions of the Private Securities Litigation Reform
Act of 1995 and other Federal securities laws. For example, we are using forward-looking statements when we discuss our future operations and our
ability to successfully initiate, enroll and complete clinical trials, obtain clinical trial data and achieve regulatory milestones and related timing,
including those related to the initiation, completion and reporting of top line results for HST-003 Phase 1/2 clinical trial for regeneration of cartilage in
the knee, the completion of IND enabling activities and the anticipated filing of the HST-004 IND for spinal disc repair and the timing of providing
clinical development guidance on the emricasan and any further evaluation of CTS-2090 and CTS-2096. We may not actually achieve the plans, carry
out the intentions or meet the expectations or projections disclosed in the forward-looking statements and you should not place undue reliance on these
forward-looking statements. Because such statements deal with future events and are based on our current expectations, they are subject to various risks
and uncertainties and actual results, performance or achievements of Histogen that could differ materially from those described in or implied by the
statements in this presentation, including: our ability to regain compliance with Nasdaq’s continued listing requirements; our ability to obtain funding
for our operations, including funding necessary to complete further development and any commercialization of our product candidates; our expectations
regarding the potential benefits of our strategy and technology; our expectations regarding the arbitration proceeding related to emricasan and the joint
development with Amerimmune for COVID-19 and other infectious and inflammatory diseases, including its ability to carry out the development of
emricasan and the potential for delays in the timing of regulatory approval and the requirement for additional capital to continue to advance these
product candidates, which may not be available on favorable terms or at all; our expectations regarding the operation of our product candidates,
collaborations and related benefits; our beliefs regarding the success, cost and timing of our product candidate development and collaboration activities
and current and future clinical trials and studies; our beliefs regarding the potential markets for our product candidates, collaborations and our
collaborators’ ability to serve those markets; any impact of the COVID-19 pandemic, or responses to the pandemic, on our business, collaborations,
clinical trials or personnel; our beliefs regarding our industry; our ability to attract and retain key personnel; regulatory developments in the United
States and foreign countries, with respect to our product candidates; the expected impact of any arbitration and litigation proceedings on our business,
cash resources and the time required by management to address such proceedings. The foregoing review of important factors that could cause actual
events to differ from expectations should not be construed as exhaustive and should be read in conjunction with statements that are included herein and
elsewhere, including those risks discussed in our filings with the Securities and Exchange Commission. Except as otherwise required by law, Histogen
disclaims any intention or obligation to update or revise any forward-looking statements, which speak only as of the date hereof, whether as a result of
new information, future events, or circumstances or otherwise.

Proprietary hypoxia-generated
growth factor technology platform and stem
cell free products

Diverse Pipeline Opportunities:
• Proprietary biologics platform
technology enables
development of potential first-in
class restorative therapeutics
• Proprietary pipeline of small
molecule caspase inhibitors
focused on infectious and
inflammatory diseases

3

Pipeline focused on orthopedics indications
in underserved, large global markets

Comprehensive IP portfolio with 58 global
issued and pending patents

Pipeline of Clinical and Preclinical PanCaspase and Selective Caspase Inhibitors
Large market opportunities across a broad
spectrum of infectious and inflammatory
diseases
Comprehensive composition of matter IP
portfolio with 38 global issued and pending
patents

Diverse Pipeline Addressing Large Unmet Markets
Biologics Programs
Program

HST003

HST004

*

Indication
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Knee
Cartilage
Repair
Spinal Disc
Repair

CCM

*

BLA

Phase
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Phase 1/2

Top-line Data
Anticipated
1H 2023

IND Enabling

Phase 1 IND
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2H 2023
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Emricasan

Pan-Caspase
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Emricasan

Pan-Caspase
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other SSTIs

Small
Molecule Programs
Program
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Product

Product

CTS-2090

Caspase-1
Inhibitor
BLA

GI Disease

CTS-2096

Caspase-1
Inhibitor

AntiInflammatory
Disease

Amerimmune/Histogen Collaborative Development and Commercialization Agreement .

Pre-clinical

Animal Model
Evaluation
2H 2022

Pre-clinical

Initiate IND
Activities
2H 2022

Pre-clinical

Indication
Selection
2H 2022

Market
▪ 150K+ microfracture
surgeries annually
▪ $3.7B addressable
market in US ($1.5B
est. peak revenue)
▪ 500K+ surgical
interventions annually
▪ $2.5B addressable
market in US ($1.2B
est. peak revenue)

Market
▪ Estimated $6B global
market for oral
antivirals (Bernstein
analyst)
▪ SSTIs result in more
than 750,000 hospital
admissions annually
in the United States
▪ Crohn's disease and
ulcerative colitis affect
over 2 million individuals
in the North America
▪ Potential market
opportunities based
on tissue distribution

Biologics Programs

Histogen’s Biologics Technology
Hypoxia Induced Growth Factor Technology Platform
Proprietary Stem Cell
Free Technology
• Stem cells play an important role in the body’s
natural ability to replenish or to replace damaged
cells and tissue

• Current regenerative cell-based therapies use
either foreign or the subjects own stem cells and
have had limited clinical success due to efficacy or
safety concerns outside of hematopoietic stem cell
transplants
• Histogen’s technology is differentiated: It provides
a cell-free mixture of growth factors and
proteins that have the potential to stimulate
the body’s own stem cells to replace or
regenerate damaged cells and tissue
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Hypoxic Bioprocess Induces
Growth Factors and Scaffold
• Growing human dermal fibroblast cells under
simulated embryonic conditions leads to dedifferentiation and stimulates secretion of growth
factors and a biological scaffold
• Spectrum of products harvested from bioprocess:
Extracellular Matrix, or ECM contains insoluble matrix
proteins that act as a soft tissue replacement, and
support cell ingrowth for cartilage/bone regeneration
Human Multipotent Cell Conditioned Media, or CCM
contains growth factors and soluble matrix proteins that
stimulate stem cells in vivo - key ingredient in skin care
products and spinal disc regeneration

Comprehensive methods and use IP portfolio with 58 global issued and
pending patents

HST003 – ECM for Joint Cartilage
Knee Cartilage Defects and Treatment Options
Cartilage injuries lead to joint pain, musculoskeletal function issues, and if untreated,
a leading cause of knee osteoarthritis (OA).
• Damage to knee cartilage is caused by acute injuries, as well as repetitive trauma
• No existing disease-modifying therapies currently available
• Treatments focused on delaying degeneration with limited repair to the underlying defect, often delaying
need for joint replacement

• HST003 treatment goals:
• Improve function and mobility
• Decrease pain levels
• Disease-modifying to prevent degeneration, restore hyaline-like cartilage
SYMPTOMATIC Techniques

PREVENTATIVE Techniques

RESTORATIVE Techniques

Intended to relieve pain and treat
symptoms without treating the
underlying defect

Intended to treat the defect with
limited durability, formation of
fibrocartilage

Targeting regeneration of hyalinelike cartilage
andReplacement
improved results
Joint
over microfracture alone

•
•
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•

Pain management
(analgesics)
Non-pharmacological
(lifestyle changes, physical
therapy)
Intra-articular steroids

•
•
•

Debridement of the lesion
Chondroplasty
Microfracture (micro
drilling) leading to
formation of fibrocartilage

•

Improvement of
microfracture technique:
HST003 malleable scaffold
for tissue regeneration and
reduce inflammation

HST003 – ECM for Joint Cartilage
Preclinical Proof-of-Concept
• Rat model
• Untreated defects (10) - extensive fibrotic tissue and
no articular cartilage at 6 weeks
• Treated defects (10) - congruent and smooth cartilage
regeneration and integration with surrounding cartilage
at 6 weeks (O’Driscoll p<0.001)

Proof-of-concept efficacy firmly
established in multiple in vivo
animal models

• Rabbit model
• Untreated defects (12) - fibrous tissue that did not
restore the articular surface at 24 weeks
• Treated defects (12) - articular cartilage formation with
structural integrity and homogeneity at 24 weeks
(O’Driscoll p<0.001)
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• Goat model
• Untreated defects (16) were characterized by large
voids filled with fibrotic tissue at 12 months
• At 12 months, hECM-treated defects (16) showed
mature hyaline cartilage/vascularized bone and
integration of regenerated tissue with adjacent tissue
Control

hECM

HST003 - ECM for Joint Cartilage
Phase 1/2 Study – Currently Enrolling
Objective:
• Evaluate the safety of ECM scaffold delivered
arthroscopically during microfracture procedure
Enrollment Criteria:
• 20 patients who are candidates for microfracture surgery
• Recent focal cartilage defects of 2 - 4cm2 in the knee

Treatment Regimen:
• Microfracture + HST003
• Microfracture alone
Endpoints:
• Adverse events and safety parameters
• KOOS and IKDC scores to evaluate pain and joint function
• MRI to quantify hyaline cartilage regeneration and tissue
inflammation
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Key Milestones:
• Completion of enrollment anticipated 4Q 2022
• Top-line data expected 1H 2023

HST004 – CCM for Spinal Disc Repair
Overview
• Our initial preclinical research has shown that
HST004 stimulates stem cells from the spinal disc
to proliferate and secrete aggrecan and collagen II,
regenerate normal matrix and cell tissue structure,
and restore disc height
• HST004 was also shown to both reduce
inflammation and protease activity and upregulate
aggrecan production in an ex vivo spinal disc model
• Strategically complements HST003
• IND planning and activities underway
Key Milestone
• IND submission anticipated 2H 2023

10

HST004 – CCM for Spinal Disc Repair
Discogenic Pain and Treatment Options
Back and neck pain are the largest causes of disability worldwide and constitute
significant direct and indirect costs to the healthcare system, including excessive use
of opioids in this patient population:
• Discogenic pain is symptomatic of a damaged vertebral disc, and may be caused by injury or degenerative
disc disease
• Treatments focused on symptom resolution, and despite well-established pathway of degeneration
pathology, a restorative disease-modifying option remains unidentified
• HST004 treatment goals:
• Improve function and mobility
• Decrease pain levels
• Disease-modifying to prevent disc degeneration
SYMPTOMATIC Techniques

RESTORATIVE Techniques

SURGICAL Techniques

Intended to relieve pain and treat
symptoms without treating the
underlying defect

Regenerate normal matrix and cell
tissue structure, and restore disc
height

Invasive options required if
symptom resolution is not
achievedJoint Replacement

•

•
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•

Pain management
(analgesics)
Non-pharmacological
(lifestyle changes, physical
therapy)
Steroid injections

•

Intradiscal injection of HST004
stimulates stem cells from the
spinal disc to proliferate and
secrete aggrecan and collagen
II, regenerate normal matrix
and cell tissue structure

•
•
•
•

Spinal fusion
Lumbar artificial disc
Discectomy /
microdiscectomy
Laminotomy / laminectomy

HST004 – CCM for Spinal Disc Repair
Preclinical Proof-of-Concept
In vivo Rabbit Data
•
•
•
•
•

Study performed by Dr. Koichi Masuda at UCSD
Spinal disc puncture model in 18 New Zealand White rabbits. X-Ray, MRI, and histology performed
• L2/3 and L4/5 punctured (L3/4 not punctured)
Animals were injected two weeks after puncture with PBS, ECM, or CCM
• L2/3 and L4/5 only
Disc regeneration was demonstrated in animals treated with ECM or CCM; CCM selected for development
Data published in the Journal of Medicine and Surgical Science 1

PBS
Injected
Disc

CCM Treated
Disc

1 Volume 2 • Issue 1 • 2020
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Journal of Medicine and Surgical Sciences
Copyright © All rights are reserved by Gail K. Naughton.
A Novel Bioengineered Material to Reverse Intervertebral Disc Degeneration

* P< 0.05 vs. control

Small Molecule
Programs

Histogen’s Chemistry Technology
Small Molecule Inhibitors of Caspases
Pan-Caspase Inhibitor
(Emricasan)*
• Emricasan is a first-in-class, orally active, pancaspase inhibitor designed to reduce the activity of
enzymes that mediate inflammation and apoptosis
(programmed cell death)
• Biodistribution biased to the liver and plasma with
oral formulation
• Demonstrated excellent safety in 23 clinical trials in
over 953 subjects with doses up to 500mg/day,
including in subjects with advanced liver and kidney
disease

• Emircasan has demonstrated safety and efficacy in
symptomatic, outpatient, mild-COVID-19 patients
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Selective Caspase-1 Inhibitors
(CTS-2090, CTS-2096)*
• Developed a portfolio of novel, potent, orally
bioavailable, highly selective inhibitors of caspase-1
• Caspase-1 inhibition promises to ameliorate chronic
inflammatory ailments linked to inflammasome
activation
• Irreversible blocker of caspase-1 active site as
strategy to block formation of IL-1b and abrogating
the pro-inflammatory pathways
• Additional benefits include IL-18 inhibition,
gasdermin D inhibition, and a decrease in
inflammation driven cell death (pyroptosis) vs. IL-1b
blocking agents

Comprehensive composition of matter IP portfolio with over 38 global
issued and pending patents
*Amerimmune/Histogen Collaborative Development and Commercialization Agreement

Pan-Caspase Program: Emricasan for COVID-19*
Positive Phase 1 Study Results with P-Value = 0.001
Enrollment Criteria:
• Symptomatic, outpatient, mild-COVID-19 patients
• Randomization: 1:1 (active : placebo)
Treatment Regimen:
• Emricasan at 25 mg BID dosing x 14 days (oral
administration)
• Follow-up at 30 and 45 days
Endpoints:
• Cumulative incidence of AE/SAEs through day 14
• Various clinical and laboratory measures and PROs
Study Results:
• N=13 enrolled, 11 completed (6 placebo, 5 on drug)
• Per protocol patients who completed treatment with
EMR had a complete resolution of the symptoms at Day
7 and continued through Day 45 (p-value = 0.001)
Key Milestone:
• Phase 2 study initiation contemplated in 2H 2022
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*Amerimmune/Histogen Collaborative Development and Commercialization Agreement

COVID-19 Phase 1 Study
Time to Complete Resolution of Symptoms

Pan-Caspase Program: Emricasan for MRSA*
Evaluating Bacterial Infectious Diseases
MRSA and Other Skin Infections

1

•

Single-systemic administration of a pan-caspase
inhibitor reduces abscess and lesions in MRSA
skin infections

•

Single-systemic administration of a pan-caspase
inhibitor results in survival of mice with P.
aeruginosa skin infections

•

Caspase inhibition resulted in a reduction of
apoptosis of monocytes and neutrophils,
independent of IL-1b and inflammasomedependent pyroptotic pathways

Key Milestone
•
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MSRA animal model evaluation 2H 2022

*Amerimmune/Histogen Collaborative Development and Commercialization Agreement
1 Figures published in: 1Alphonse MP, et al. Pan-caspase inhibition as a potential host-directed immunotherapy against MRSA and other bacterial skin infections. Sci Transl Med. 2021 Jul 7;13(601):eabe9887. doi: 10.1126/scitranslmed.abe9887. PMID: 34233954.

Selective Caspase-1 Programs: CTS-2090/CTS-2096*
Caspase-1 Occupies a Uniquely Central Position in the Inflammasome Pathway
• NLRP3 inflammasome pathway is
dependent upon caspase-1 which in turn
activates IL-1b

(Amgen)

(Novartis)

• Excess IL-1b has been linked to a
variety of diseases including rare genetic
diseases with established drug approval
pathway

(Regeneron)

• Excess IL-1b linked to broad range of
inflammatory diseases, cancer,
gastrointestinal and cardiovascular
diseases. Inhibition of IL-1b is a clinically
validated approach
• An effective, oral caspase-1 inhibitor
could have impact across several
inflammasome-related diseases

Caspase 1 Inhibitor

Modified from Mangan M et al. Nature Reviews Drug Discovery, 2018 p. 588-606.
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*Amerimmune/Histogen Collaborative Development and Commercialization Agreement

Inflammasome Pathway Implicated Diseases
Therapeutic areas
Autoinflammatory
(mutated inflammasome)
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Disease Conditions
Cryopyrin-Associated Muckle-Wells Syndrome
NLRP3
Periodic Syndromes NLRP3

Schnitzler’s Syndrome
NLRP3+-

Familial Mediterranean
Fever pyrin

Macrophage Activation
Syndrome NLRC4

Gastroenterology

Crohn's

Ulcerative Colitis

IBD

Rheumatology

Osteoarthritis

Rheumatoid Arthritis

Psoriatic Arthritis

Gout

Oncology

NSCLC

Breast Cancer

Melanoma

Renal cell

Pancreatic

Hepatology

NASH

Autoimmune Hepatitis

PSC (POLT)

a-ATTD

Alcoholic Hep

Respiratory

Steroid Resistant Asthma

COPD

IPF

Acute Lung Injury

Renal

Polycystic Kidney
Disease

Lupus Nephritis

Acute Kidney Injury

Dermatology

Behcet Disease

Inflammatory Acne

Plaque Psoriasis

Ophthalmology

Retinal Detachment

Macular Degeneration

Retinitis Pigmentosa

CNS/neuroinflammatory

Multiple Sclerosis

Parkinson’s Disease

Multiple System Atrophy

Cardiovascular/Metabolic

Atherosclerosis

Myocardial Infarction

Type 2 Diabetes

Audiology

Age-related Hearing Loss

Drug-induced Hearing
Loss

Dermatitis

Epilepsy

Huntington’s Disease

CTS-2090 Reduces IL-1b, IL-18 and Caspase-1 in
an NLRP3 Activation Mouse Model of Peritonitis
Preclinical Proof-of-Concept

• CTS-2090 Dose Response: Significant reduction of IL-1b, IL-18, and caspase-1
-

CTS-2090 and MCC950 (an inflammasome inhibitor) were administered i.p. 1-hour post-LPS injection

-

At 2h post-LPS, ATP was administered, and 30 min later peritoneal lavage fluid and plasma were collected
and analyzed for IL-1b, IL-18 and caspase-1 (* = p<0.05)

IL - 1 b e ta in p e r ito n e a l la v a g e in m o u s e

IL - 1 8 in p e r ito n e a l la v a g e in m o u s e

C a s p a s e - 1 in p e r ito n e a l la v a g e in m o u s e

in fla m m a s o m e - in d u c e d m o d e l

in fla m m a s o m e - in d u c e d m o d e l

in fla m m a s o m e - in d u c e d m o d e l

LP S + A TP

*
*

*
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LP S + A TP

LP S + A TP

1000

CTS-2090 Reduces Disease Severity in the
TNBS Colitis Model
Preclinical Proof-of-Concept

• CTS-2090 reduces TNBS-induced weight loss as effectively as the corticosteroid prednisolone at day 7
Efficacy comparable to steroid is rarely seen according to vendor
Consistent with tissue distribution of active parent
EFFECT OF BID ORAL ADMINISTRATION OF CTS-2090-4 ON COLON HISTOLOGY PARAMETERS
CTS-2090 or prednisolone were administered orally
to rats 1-day post-TNBS for 6 days – a therapeutic
model
*p<0.05 vs +TNBS

Percentage of body weight
from disease onset

•
•
•
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Animal weights monitored daily
Pathology scoring conducted on day 7
Histology conducted at day 7

Effect of CTS-2090 treatment
on TNBS-induced IBD in SD
rats
100

0.5% CMC
Prednisolone (10 QD) [p <0.005]
CTS-2090 (10 BID) [p < 0.025]
CTS-2090 (30 BID) [p < 0.015]

95
90

CTS-2090 (100 BID) [p < 0.005]
85

AVERAGE SCORE

-

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

**
**
+TNBS
prednisolone
10mpk
30mpk
100mpk

*

**

**

Subacute Inflammation, Necrosis, Mucosal/
Mucosal/ Submucosal
Gland Loss

80
0

1

2

3

4

5

6

Days post TNBS treatment
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**
**
Erosion/ Ulceration

* *

*
* **

*

Edema, Submucosal Hyperplasia, Epithelial Subacute Inflammation,
Transmural/ Serosal

SUM Score

Financials

Balance Sheet and Capitalization

Cash as of
03/31/2022

Debt as of
03/31/2022

Forecast cash
runway into

$17.8 MM

$0 MM

Q3 2023

Common Shares
Outstanding as of
03/31/2022
49.9 MM
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*

Fully-Dilutive Shares
03/31/2022
82.0 MM*

Includes 2,500 shares of Series A Convertible Preferred Stock and 2,500 shares of Series B Convertible Preferred Stock in addition to 24MM warrants to purchase common stock and 3MM options to purchase common stock

Positioned for Growth
Experienced Management Team
• Management has extensive product development and public company experience

Diverse and Strategic Pipeline
• Unmet medical needs with potential first-in-class product candidates
• High-value markets in orthopedic, infectious disease, and inflammatory disorder indications
• Demonstrated pre-clinical proof-of-concept in orthopedic indications
• Emricasan studied in over 23 clinical trials and over 953 subjects, safe and well-tolerated
• Clinical development programs designed to address strategic needs of potential
acquirors/partners
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Multiple Potential Inflection Points in 2022 and 2023
• Emricasan COVID-19 Phase 2 study initiation contemplated in 2H 2022
• Emricasan MRSA animal model evaluation 2H 2022
• CTS-2090 IND activities initiation 2H 2022
• CTS-2096 indication selection 2H 2022
• HST003 Phase 1/2 top-line data in 1H 2023
• HST004 Phase 1 IND 2H 2023
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