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This presentation (this “Presentation”) is provided for informational purposes only.  No representations or warranties, express or implied are given in, or in respect of, this Presentation. To the fullest extent permitted by law in 
no circumstances will NRx Pharmaceuticals, Inc. (“NRx”) or any of its subsidiaries, stockholders, affiliates, representatives, partners,  directors, officers, employees, advisers or agents be responsible or liable for any direct, 
indirect or consequential loss or loss of profit arising from the use of this Presentation, its contents, its omissions, reliance on the information contained within it, or on opinions communicated in relation thereto or otherwise 
arising in connection therewith. In addition, this Presentation does not purport to be all-inclusive or to contain all of the information that may be required to make a full analysis of NRx. Viewers of this Presentation should each 
make their own evaluation of NRx and of the relevance and adequacy of the information and should make such other investigations as they deem necessary. 

Forward-Looking Statements: Certain statements included in this Presentation include “forward-looking statements” within the meaning of the federal securities laws with respect to NRx and its business, including without 
limitation, the drugs under development by NRx, the markets in which it operates, and NRx’s expectations with respect to future performance. NRx’s actual results may differ from its expectations, estimates and projections 
and consequently, you should not rely on these forward-looking statements as predictions of future events. These forward-looking statements generally are identified by the words “aspire,” “expect,” “estimate,” “project,” 
“budget,” “forecast,” “anticipate,” “intend,” “plan,” “may,” “will,” “will be,” “will continue,” “will likely result,” “could,” “should,” “believe,” “predicts,” “potential,” “continue,” “future,” “opportunity,” “strategy,” and similar 
expressions are intended to identify such forward-looking statements. These forward-looking statements involve significant risks and uncertainties that could cause actual results to differ materially from expected results. 
Most of these factors are outside of NRx’s control and are difficult to predict. Factors that may cause such differences may include the future financial and operating results of NRx; inherent uncertainty associated with the FDA 
approval process; changes in applicable laws or regulations; the possibility that NRx may be adversely affected by economic, business, and/or competitive factors; the impact of COVID-19 or other adverse public health 
developments.  NRx cautions that the foregoing list of factors is not exclusive and cautions readers not to place undue reliance upon any forward-looking statements, which speak only as of the date made. NRx does not 
undertake or accept any obligation or undertaking to release publicly any updates or revisions to any forward-looking statements to reflect any change in its expectations or any change in events, conditions or circumstances 
on which any such statement is based.

Industry and Market Data: Industry and market data used in this Presentation have been obtained from third-party industry publications and sources as well as from research reports prepared for other purposes. NRx has not 
independently verified the data obtained from these sources and cannot assure you of the data’s accuracy or completeness. This data is subject to change without notice.

Trademarks: NRx and related marks are registered trademarks or trademark applications of, or are otherwise owned or used by, NRx or its affiliates.  Any trademarks, trade names or service marks of other companies 
appearing herein are the property of their respective owners. Solely for convenience, the trademarks, service marks and trade names referred to in this Presentation may appear without the ®, TM or SM symbols, but the 
absence of such references does not indicate the registration status of the trademarks, service marks and trade names and is not intended to indicate, in any way, that NRx will not assert, to the fullest extent under applicable 
law, rights to such trademarks, service marks and trade names.

Caution against inferences: This Presentation is not a comprehensive presentation of NRx development programs and will discuss selected products and advances.  The information presented is based on our current 
understanding of biotechnology development and marketing programs that are subject to change as science evolves. In particular, no inferences should be drawn about programs that are not mentioned or discussed in this or 
any investor presentation offered by NRx.

Safe Harbor Statement
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Breakthrough Medicines for Life-
threatening CNS Diseases
with Unmet Medical Needs

Our medicines are based on new molecular targets from our 
NMDA platform for suicidal depression, chronic pain and PTSD 
that are not addressed by major pharmaceutical companies.

We Bring Hope to Life

Our medicines are based on new molecular targets from our 
NMDA platform for suicidal depression, chronic pain and PTSD 
that are not addressed by major pharmaceutical companies.
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Fast Facts and Highlights
Emerging Leader in NMDA-focused, Life-saving Innovation 

© NRx 2024 - All rights reserved       | 4

Two Spinouts in 2024

1. Hope Therapeutics:
NRX-100 (IV ketamine) for Suicidal Depression

2. NRX-101 for Complicated UTI & Pyelonephritis

Shares of both NewCo’s will be distributed to NRx 
public shareholders

5
Late-stage

Clinical
targets

90+
Patent

Applications

48
Issued 
patents

4
Paths to revenue, starting in 

2024

1. NRX-100 for 
Suicidal Depression

2. NRX-101 for Treatment-
Resistant Suicidal Bipolar 
Depression

3. NRX-101 for Chronic, Nociceptive 
Pain

4. NRX-101 for Complicated UTI,
including Pyelonephritis
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• Awarded FDA Qualified 
Infectious Disease Product and 
Fast Track Designation Jan 
2024

• 3 million cases/yr

• 90% of organisms are
resistant to common
antibiotics

• DCS is highly 
concentrated in the urine

5 year additional 
exclusivity; Priority 
Review

• >$10 billion market at 
branded prices

• Planning spin-out

Near-Term Catalysts
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• Compelling P3 Data
• FDA Filing March 2024
• Ketamine is superior

to Electroshock
therapy!

• Term sheet in hand 
for $30 million to 
fund drug approval 
and launch

• $3.5 billion market @
$1,000/dose
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Catalyst Now

• Ph 2b/3 study nearing 
complete enrollment; data Feb 
2024

• TRBD: 1 million 
patients

• $330 million in potential
milestones plus 15% royalty

• $10 million milestone on
successful readout & FDA
comment

• Recent report of 94% data
concordance

• Alvogen pays costs beyond
readoutSu
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Catalyst Feb 2024
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• IND Open
• $70 Billion Market

• Extensive non-clinical data
and US patent

• Successful phase 2a trial with
DCS

• Awaiting readout of DOD-
funded 200- person DCS
trial

• Non-opioid, non-
addictive

• Potentially decreases 
Opioid Craving

• Submitted for HEAL 
funding (NIH)

Catalyst Jan 2024
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U
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Catalyst Now

Hope Therapeutics
(IV Ketamine)

NRX-101
Partnered w/ Alvogen

NRX-101
Chronic Pain

NRX-101
Complicated UTI
& Pyelonephritis
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Product Phase 1 Phase 2 Phase 3 Status

Suicidal Depression

NRX-100 (IV Ketamine)

NRX-101

Chronic Pain

D-Cycloserine (DCS)

NRX-101

PTSD

NRX-101

Complicated UTI

NRX-101

Suicidal Depression

Suicidal, Treatment-Resistant Bipolar Depression

Chronic Back Pain

Chronic Nociceptive Pain

PTSD

Complicated UTI incl. Pyelonephritis

NDA Filing H1 2024 | PDUFA est. 2024

Currently enrolling Phase 2b/3
Partnered w/ Alvogen Inc. & Lotus Pharma

200 person, independent trial funded by DOD
Pending Data Readout

IND Approved | Applied to NIH EPICNET & HEAL

Nonclinical Evidence | Clinical Planning

In Vitro Data | QIDP and Fast Track granted

© NRx 2024 - All rights reserved       | 6

Our Pipeline
Leveraging our Multi-Billion Dollar NMDA Platform 

*Collaboration Agreement with Study Leadership of two 
  well-powered, academic clinical trials
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Suicidal
Depression

3.5 M

Bipolar 
Depression

7 M
Chronic Pain

51 M2
PTSD
12 M3

Complex UTI
3 M

• 1 M Bipolar1

• 2.5 M Other forms 
of Depression

• Only approved 
treatment is ECT

• 1 M Suicidal 
Depression1

• 6 M Non-Suicidal1

Potential to Reach 75 Million Lives

7

Global Opioid Crisis
Congressional Funding 
for EPICNET and HEAL 
to find new medicines

Currently 2 indicated 
SSRI drugs:
• Neither relieves PTSD 

symptoms
• Suicide Warnings on 

both labels

90% of organisms are 
resistant to common 

antibiotics 

Costs of $4600 - 
$17,500 per episode

1. National Institute  of Mental Health, https://www.nimh.nih.gov/health/statistics/bipolar-disorder
2. US Dept of Veteran Affairs,  https://www.ptsd.va.gov/understand/common/common_adults...
3. Centers for Disease Control and Prevention, https://www.cdc.gov/mmwr/volumes/72/wr/mm7215a1.htm © NRx 2024 - All rights reserved       | 7

https://www.nimh.nih.gov/health/statistics/bipolar-disorder
https://www.ptsd.va.gov/understand/common/common_adults.asp#:%7E:text=About%207%20or%208%20out,have%20gone%20through%20a%20trauma
https://www.cdc.gov/mmwr/volumes/72/wr/mm7215a1.htm
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3 late-stage medicinal 
targets with 2 breakthrough 

medicines

Depression & Suicidality
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Suicidality is a National Crisis
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Suicidality kills ~50,000 Americans every year 
Disproportionately affecting people with Bipolar Disorder

https://www.cdc.gov/suicide/facts/index.html#:~:text=In%202021%2C%20an%20estimated%2012.3,and%201.7%20million%
20attempted%20suicide.&text=Suicide%20affects%20people%20of%20all%20ages.

It often takes our best and brightest
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No FDA-Approved medication for Suicidal Depression 

© NRx 2024 - All rights reserved       | 10

Only FDA-approved therapy is 
Electro-Convulsive Therapy 

(ECT)

IV Ketamine is used off-label
But not FDA-approved 

Cannot be re-imbursed by Payers

Ketamine Binds to the NMDA Receptor to treat Depression and Suicidality
Developing NRX-100 (IV Racemic Ketamine) as an FDA-approved treatment 
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Sudden Changes to the Ketamine Ecosystem:
Urgent need for an approved form of IV ketamine for suicidality

1. https://www.fda.gov/drugs/human-drug-compounding/fda-warns-patients-and-health-care-providers-about-potential-risks-associated-
compounded-ketamine

2. https://endpts.com/seelos-stock-plunges-by-over-75-after-ketamine-drug-for-suicide-prevention-fails-a-phii-trial/

FDA warning letter regarding off-label and 
compounded use of ketamine1

Failure of Nasal Ketamine to reduce suicidality 
and depression2

NRx Brings Hope: 
1. NRx holds the only known commercial IND for NRX-100 (IV Ketamine) to treat suicidal depression 

NRx is preparing to submit an NDA in Q1 ‘24, as recommended by FDA in its January 2023 meeting with NRx
2. Developing NRX-101 (D-Cycloserine & Lurasidone), the first daily, oral treatment for 

Treatment-Resistant, Suicidal Bipolar Depression

https://www.fda.gov/drugs/human-drug-compounding/fda-warns-patients-and-health-care-providers-about-potential-risks-associated-compounded-ketamine
https://www.fda.gov/drugs/human-drug-compounding/fda-warns-patients-and-health-care-providers-about-potential-risks-associated-compounded-ketamine
https://endpts.com/seelos-stock-plunges-by-over-75-after-ketamine-drug-for-suicide-prevention-fails-a-phii-trial/
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NRX-100 (IV Ketamine) CNS Mechanism of Action
Direct Blockade of NMDA Receptor Channel

© NRx 2024 - All rights reserved       | 12

NMDA regulates the speed of thought

> Too Fast > Thoughts race uncontrollably, leading to mania and psychosis
> Too Slow > Negative, destructive thoughts get stuck, drive depression and suicide 

NMDA antagonists like NRX-100 (Ketamine) decrease 
symptoms of depression and chronic pain in 
experimental models and clinical studies.

NMDA antagonists “rewire” the brain by stimulating 
new connections between brain cells.

FDA Fastrack Designation Granted in  Aug 2017
Development now accelerating post-COVID pandemic
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Moda-Sava RN, Murdock MH, Parekh, et.al. Sustained rescue of prefrontal circuit dysfunction by antidepressant-
induced spine formation. Science 2019 April 12;364 © NRx 2024 - All rights reserved       | 13

“Re-wiring the Brain,” as shown in the laboratory

Dendrite Baseline

Dendrite under Chronic 
Stress

24hr Post-Ketamine

Chronic Stress

Ketamine Infusion

2 Photons Imaging 
of neurons

Eliminated Spine

Restored Spine

De-novo Formed Spine

Clustered Dendritic Spine Loss

Ensemble Activity

Depression-related Behavior

Clustered Dendritic Spine Formation and Restores Spine Loss

Ensemble Activity

Depression-related Behavior

Ketamine

High levels of NMDA activity are shown to 
damage the “dendritic spines” that connect brain 
cells to each other

Ketamine’s affect on neurons’ dendritic spines

NMDA blockade with ketamine is demonstrated 
to restore lost dendritic spines, while 
simultaneously reducing depression-related 
behavior

Loss of dendritic spines is associated with 
depression-related behavior
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NRX-100 (IV Ketamine) Timeline

FDA requested 
registration-quality data 

on Ketamine for 
treatment of acute 

suicidality

French gov’t funded trial 
of ketamine for acutely 

suicidal patients 
represents the only large 

scale
study to date1

Hope Tx/NRx signed 
collaborative agreement 

with French study leadership 
to present the patient level 
data to FDA in support of  

NDA2

French Clinical Study 
report translated

-
Data files being 

converted to FDA 
format

Planned NDA Filing with 
FDA and EMA

1. Abbar, et al. Ketamine for Acute Treatment of Severe Suicidal Ideation.  BMJ 2022;376
2. https://ir.nrxpharma.com/2023-09-15-NRX-Pharmaceuticals-Announces-Data-Sharing-Agreement...
3. https://ir.nrxpharma.com/2023-12-19-NRx-Pharmaceuticals-Announces-Signing-of-a-Data-and-Technical-Information-Agreement-with-

Columbia-University-Accessing-Key-Data-Demonstrating-Efficacy-and-Safety-of-Intravenous-Ketamine-for-the-Treatment-of-Suicidal-
Depression 

3Q 2023 4Q 2023 Q1 20241H 2023Feb 2022

Hope Tx/NRx signed an 
agreement with Columbia 
University to present the 

patient level data to FDA in 
support of  NDA3

FDA warns patients and 
physicians about risks 

of  compounded 
ketamine

https://ir.nrxpharma.com/2023-09-15-NRX-Pharmaceuticals-Announces-Data-Sharing-Agreement-Demonstrating-Efficacy-and-Safety-of-Intravenous-Ketamine-for-the-Treatment-of-Suicidal-Bipolar-Depression
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Overwhelming Efficacy in Two Well-Controlled Trials

1. Abbar, et al. Ketamine for Acute Treatment of Severe Suicidal Ideation.  BMJ 2022;376

Abbar Study, funded by Gov’t of France and the Fondacion Fondemental

• 156 Patients, 7 Hospitals
• Admitted with acute suicidality
• Randomized to Ketamine vs. Placebo
• 84% remission on Ketamine vs. 28% on Placebo in bipolar 

depression subgroup
• Odds Ratio 14, P<.0001 on Primary Endpoint
• Consistent with earlier (smaller) US studies
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https://www.fondation-fondamental.org/
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Overwhelming Efficacy in Two Well-Controlled Trials

Grunebaum, et. al, Ketamine for rapid reduction of suicidal thoughts. Am J Psychiatry 2018, 175(4): 327-335 

Grunebaum (Columbia University), single center trial, N=80. 
Ketamine vs. Midazolam (effect size 0.76, P=.0015)

• Initial Randomization to ketamine vs. midazolam
• Midazolam failures treated with open-label

   ketamine
• Note that open label ketamine effect following midazolam 

failure matches effect in those initially randomized to 
ketamine
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Commercial Path
$3.5 Billion Addressable Market
Attractive Options for Direct Launch and Partnering

Target Launch
Q4 2024:

1,000 Ketamine
Clinics 

$500-1,000
Per dose

Benchmark:
$1,000 per dose
Spravato (J&J)

Highly differentiated product profile
• Acute Suicidality

• Promising path to reimbursement

• Proprietary Formulation and Packaging Format

Technology & 
Manufacturing in 
place:

Partnered  with 
Nephron

Pharmaceuticals

Capacity to fulfill 
entire market:

NRX-100 Produced with 
Existing Platforms
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Advantage NRX-100 for Suicidal Depression

• A new single-dose formulation with reliable potency and shelf stability
   Anesthesiologists and veterinarians will tell you that non-branded generics don’t work reliably

        (Clinics cannot use multidose anesthesia packaging (hence the need for compounding)
• A label that guides physicians to proper use for depression (not anesthesia) and that appropriately discloses risks and their 

mitigation 
• A REMS (Risk Evaluation and Mitigation Strategy) program that provides for physician training

Proper use of a potent but potentially dangerous drug

• In the setting of an FDA label for use, compounding of ketamine is largely illegal
• Ketamine is a Schedule III drug whose use is overseen by both FDA and DEA
• Diversion/Misuse carry significant penalties
• Significant Protection for practitioners who prescribe ketamine under a REMS

Compliance with the Law

Improved Patient Access
• With an FDA label, Hope Therapeutics can market and establish trust with physicians and patients
• With an FDA label, insurance is likely to reimburse for Ketamine treatment, providing access to people who cannot afford to 

pay cash
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NRX-100 Commercial-Ready Manufacture
Proprietary, single-dose packaging with Blow-Fill-Seal technology

cGMP Manufacturing line  in Place with Nephron Pharmaceuticals using high-capacity Blow-Fill-Seal (BFS) 
technology

Already validated for ketamine API to fulfill the entire market

Secured, nitrosamine-free API supply at a time of worldwide ketamine scarcity

https://www.nephronpharm.com/news/pharm-tech-robotic-automation-boosts-efficiency-and-quality-drug-compounding 

https://www.nephronpharm.com/news/pharm-tech-robotic-automation-boosts-efficiency-and-quality-drug-compounding
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NDA Preparation 
and Final 
CMC Q1 ‘24

NDA Filing 
Q1 ‘24

Public Listing Q1 
‘24

PDUFA Date Q3/4 
‘24

Potential Product 
Approval/Launch

© NRx 2024 - All rights reserved       | 20

Launching Hope Therapeutics (Hope Tx)
Bringing NRX-100 (IV Ketamine) to market in Q4 2024
$3.5 Billion Addressable Market
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Simultaneous Blockade of NMDA and 5-HT2A Blocks Known Side Effects
90+ patents and patent applications globally - 48 Issued 
Composition of matter patent issued on complementary inhibition of NMDA and 5HT2a receptors

Akathisia

Psychosis

DCS (D-Cycloserine)
  blocks side-effects of 5HT2A

Lurasidone
  Blocks side-effects of NMDA

The Patented NRx Discovery:
NRX-101 (D-Cycloserine & Lurasidone)

© NRx 2024 - All rights reserved       | 21
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Discovering NRX-101
D-Cycloserine: The First Oral, Non-Toxic NMDA-Antagonist

Discovered serendipitously 
by Crane to treat 

depression1

Discovered as a naturally-occurring 
antibiotic that disrupts bacterial cell 

wall
       - Still used by WHO to treat TB

       - Use is limited in US by CNS 
           side  effects

Javitt and Heresco-Levy patented the use 
of DCS to treat depression and discovered 

that CNS
    side effects of DCS are attenuated by 
serotonergic drugs, such as lurasidone

Apkarian identified the use 
of DCS to treat chronic pain 

and patented its use

NRx demonstrated potent bactericidal 
effect of DCS against antibiotic-resistant 
strains of pathogens that cause complex 

UTI.  Unlike other antibiotics, DCS is 
excreted unchanged by the kidney and 

concentrated in the urine

2004 2006 202319591954

1. Use against depression was discourages based on CNS side effects. CNS effect is now understood to be cuased by inhibition of NMDA 
receptor at the Glycine Site
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NRX-101: Phase 2b Success in Suicidal Bipolar Depression 
STABIL B Trial (Phase 2b) demonstrated success vs Standard of Care (Lurasidone) (NCT02974010)  

1. Statistically significant reduction in depression vs 
Standard of Care (SOC)

2. Statistically Signficant reduction in suicidality vs SOC

3. No relapses on NRX-101 vs 40% relapse rate on SOC

4. Breakthrough Therapy Designation awarded based 
on STABIL-B results

5. Peer-reviewed results published in the international 
Jounral of Bipolar Disorders1

1. Nierenberg et al. International Journal of Bipolar Disorders (2023) 11:28 
https://doi.org/10.1186/s40345-023-00308-5

Three academic trials of D-Cyclosrine have demonstrated confirmatory results

https://clinicaltrials.gov/study/NCT02974010


24© NRx 2024 - All rights reserved       | 24

Clinical Trial Progress: NRX-101 in Bipolar Depression

1. https://www.authorea.com/users/321659/articles/659448-real-time-quality-assurance-of-depression-ratings-in-psychiatric-clinical-trials

NRX-101 vs Lurasidone in Suicidal, Treatment-Resistant Bipolar Depression (NCT03395392)

Enrollment near completion; will continue enrolling to increase power

Recruitment expanded to national platform via 1nHealth & Science 37

Compliance with assigned medication is tracking above 90%, as reported by our Contract Research Organization, 
which exceeds expectation for a CNS study

Concordance of site administered depression ratings (MADRS) evaluations with our internal “master raters” are 
tracking above 94%; exceeds that reported in the peer-reviewed literature1 

DSMB meeting demonstrated non-futility in March 2023

Following a successful readout & FDA comment, licensing partner Alvogen will assume further development costs

https://clinicaltrials.gov/study/NCT03395392?term=NRX-101&rank=5
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Commercial Partnership with Alvogen & Lotus Pharma

• Right to NRX-101 in Suicidal Bipolar Depression; right to first negotiation for NRX-101 in other indications
• Alvogen’s established global R&D, manufacturing and commercial operations:

• Almatica in the US: CNS focused division of Alvogen
• Lotus in Europe/Asia/Pacific

• Founded by Robert Wessman (Actavis)

Alvogen, Almatica & Lotus: Outstanding Global Partner

• Up to $330 million in milestones, based on clinical/regulatory/sales progress
• First $10 million upon delivery of positive data from NRX-101-003 trial and Type B FDA meeting minutes

• Double digit royalties that escalate to the mid-teens on Net Sales by Alvogen
• Alvogen responsible for all development, regulatory and commercial costs in this indication, after payment of initial milestone

Financial Terms
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NRX-101 Commercial-Ready Manufacture

• Technology and Manufacturing Transfer to USA announced 
in Q2 2022

• Phase 3 drug, produced using expected Commercial Scale 
manufacturing process, released in October 2022 with FDA 
Module 3 filing and Review

• 1 million phase 3 / commercial process capsules on hand in 
our warehouse
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NRX-101 for Chronic Pain
NRX-101 for Complicated UTI

Expanding our 
NRX-101 Platform
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NRX-101: Why Chronic Pain?
A Global Opioid Crisis and No New Drug Class in Decades

Chronic Pain is at the heart of the Opioid Crisis with 
almost nothing on the horizon

https://www.forbes.com/sites/mollybohannon/2023/06/07/opioid-deaths-could-hit-165000-annually
-without-intervention-biden-official-warns/?sh=5ff8150441ae

Congress is investing in new 
non-opioid treatments for 
Chronic Pain through 
1. DOD Congressionally Directed Medical Research 

Program
2. NIH HEAL Program
3. EPPIC-NET

https://www.forbes.com/sites/mollybohannon/2023/06/07/opioid-deaths-could-hit-165000-annually-without-intervention-biden-official-warns/?sh=5ff8150441ae
https://www.forbes.com/sites/mollybohannon/2023/06/07/opioid-deaths-could-hit-165000-annually-without-intervention-biden-official-warns/?sh=5ff8150441ae
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NRX-101: Why Chronic Pain?
A Global Opioid Crisis and No New Drug Class in Decades

1 in 5 adults in 
the US have 
chronic pain

During 2021, around 20.9% of adults in the United 
States (~51.6 million individuals), experienced 
chronic pain1,2

2 out of 5
reported

chronic back pain

Up to 4 out of 5
Chornic Pain 
Patients also 
suffer from 
Depression

1. St Sauver JL et al.,. Mayo Clin Proc. 2013 Jan;88(1):56-67. 2. Rikard SM et al., Chronic Pain Among Adults — United States, 
2019–2021. MMWR Morb Mortal Wkly Rep 2023;72:379–385.

2. Hooten WM et al., Mayo Clin Proc. 2016 Jul;91(7):955-70. 2. Sheng J et al., Neural Plast. 2017;2017:9724371
3. . 1. Yawn BP et al., Pain Med. 2009 Apr;10(3):586-93.

Approximately 8.2% of adults in the United States 
experience neuropathic back pain3
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The NMDA Receptor is integral to Pain Signaling
mPFC

Within the medial prefrontal 
cortex (mPFC), the NMDA
receptor facilitates pain
remembrance

Thalamus

3 421
Pain memoryPain transmission Pain recognitionPain perception

NMDA receptors help the 
body recognize 

physical pain stimuli 

NMDA receptors control 
how pain signals move towards the 

brain 

NMDA receptors help recognize pain 
signals in the thalamus, and are 

important for recalling memories of 
past painful experiences 

NMDA receptor activity in the medial 
prefrontal cortex is critical in emotional and 

cognitive aspects of pain processing

An NMDA antagonist can 
modulate pain signaling at 
each step
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Back pain intensity ratings over a six-week, dose escalating, placebo or DCS treatment. (a) Across subject average back pain, assessed on the primary 
outcome measure of 0–10 numeric rating scale. (b) Within subject change in pain, relative to baseline, using the 0–10 numeric rating scale. Adapted
from Schnitzer TJ, Torbey S, Herrmann K, Kaushal G, Yeasted R, Vania Apkarian A. A randomized placebo-controlled pilot study of the efficacy and safety 
of D-cycloserine in people with chronic back pain. Mol Pain. 2016 Nov 15;12:1744806916678627. Note that this trial did not meet its primary endpoint
because separation was not seen at all dosages/timepoints.

In an independent research study 
conducted at Northwestern University, 400
mg/day dosing of DCS was shown to
achieve a significant reduction in chronic
back pain from baseline

3
1

First Clinical Evidence of DCS effect on Chronic Pain 

© NRx 2024 - All rights reserved       | 31
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• Five year $4.9 million trial funded by US 
Department of Defense

• DCS vs. placebo at 400mg/day
• Trial completed
• Awaiting study results

NRx research demonstrates a 25µg/ml dose at 
which DCS becomes an NMDA antagonist
• The 400mg dose in this trial is at the lower end 

of that threshold
• There may be therapeutic space to increase the 

DCS dose beyond 400mg. However, the 
lurasidone component of NRX-101 will likely be 
needed to prevent CNS side effects 

Confirmatory 200 person Trial Complete
Data Release imminent

© NRx 2024 - All rights reserved       | 32https://clinicaltrials.gov/study/NCT03535688?term=DCS,%20refractory%20low%20back%20pain&rank=1 

https://clinicaltrials.gov/study/NCT03535688?term=DCS,%20refractory%20low%20back%20pain&rank=1
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DCS is Demonstrated to be Non-Addictive
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Unlike Ketamine and other NMDA Antagonists 

Unlike Ketamine,

DCS has substantially lower neurotoxicity, 
lacking the potential for habit formation seen
with opioids1

• Direct-acting NMDA channel blockers including 
ketamine and dextromethorphan have known 
potential for addiction via binding to the Mu Opioid 
receptor

• DCS binds to the modulatory sites of the NMDA 
receptor and has no effect on the Mu Opioid receptor

• This lack of potential for addiction is important for a 
short-term antidepressant and critical for a 
medication to treat chronic pain

1. Sapko MT, Hanania T, Chang Q, Javitt JC. D-cycloserine is not susceptible to self-administration using an intravenous self-administration model. 
Pharmacology Biochemistry and Behavior 2023, in press

2. Number of infusions in different treatment groups. Data indicated that S-ketamine largely substituted for ketamine, meanwhile DCS did not 
show any signs of substitution for ketamine. **: p,0.01; 
***p,0.001. Adapted from Sapko MT et al., Pharmacology, Biochemistry and Behavior, 2023, in press

3. Myers KM et al., Biol Psychiatry. 2010 Jan 1;67(1):85-7. 2. Schnitzer TJ et al., Mol Pain. 2016 Nov 15;12:1744806916678627
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NRX-101  May Reduce Opioid Cravings 
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Myers KM et al., Biol Psychiatry. 2010 Jan 1;67(1):85-7. 2. Schnitzer TJ et al., Mol Pain. 2016 Nov 
15;12:1744806916678627  - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4961034/
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NRX-101  For Complicated UTI

© NRx 2024 - All rights reserved       | 35

An old drug for a new problem

DCS is uniquely concentrated in the
urine and can address patients who 

otherwise require advanced and toxic 
Intravenous antibiotics
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Complicated UTI Affects 3 Million Lives each year
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More than 15,000 Lives Lost per Year - Antibiotics we’ve relied on for decades often fail
  

• Congress established the Qualified Infectious Disease Product 
(QIDP) Program to reward innovation against resistant pathogens 
that underlie the crisis1

• Demonstration of in-vitro efficacy earns 5 additional years of 
market exclusivity, Fast Track, and Priority Review 

• NRx has Composition of Matter patent protection through at least 
2033

•  10% of the Complicated UTI market is valued at
more than $1 billion revenue

1. https://fda.gov/regulatory-information/search-fda-guidance-documents/qualified-infectious-disease-product-designation-questions-and-
answers 

https://fda.gov/regulatory-information/search-fda-guidance-documents/qualified-infectious-disease-product-designation-questions-and-answers
https://fda.gov/regulatory-information/search-fda-guidance-documents/qualified-infectious-disease-product-designation-questions-and-answers
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Award of QIDP and Fast Track Designations
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In Vitro Efficacy of NRX-101 vs QIDP Pathogens 
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Strain D-cycloserine Lurasidone DCS MIC in combination Reference

E. coli 35218

E. coli 25922 256 >142.3 256 256

E. coli 700928 256 >142.3 256 32

E. coli 700336 128 >142.3 256 128

E. coli 2469

E. coli Xen 16 256 >142.3 256 >256

P. aeruginosa PA01 512 >142.3 512 32

P. aeruginosa 27853 512 >142.3 512 32

P. aeruginosa Xen 41 512 >142.3 128 32

P. aeruginosa BAA 3105 128 >142.3 128-256 16

K. pneumoniae 1705

A. baumannii 19606

A. baumannii 1605 512 >142.3 256 32
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Robust Composition of Matter Patent Protection
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Patent Estate of 48 issued, 43 pending patents 
Enables a platform of CNS drugs based on NMDA / 5HT2A Synergy.

• Five patent families, 90+ filed applications, 48 issued patents in 
US/EU/CN/JP/KR/AU.

• Protects NRX-101 to at least 2033 with potential for protecting 
NMDA/5HT2A class.

• Also covers drugs for PTSD, Major Depressive Disorder,
Obsessive Compulsive Disorder, and other targets.

• Combinations involving dextromethorphan, d-methadone, and S-
ketamine are identified in the spec of US 10,583,138.
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Leadership Team
Stephen Willard, JD
CEO & Director 
30+ years of management of publicly traded biotechnology 
companies. Served in CEO roles at Cellphire Therapeutics, 
and Flamel Technologies.  Leadership and director roles at 
the FDIC and on the board of E*Trade Financial.  
Presidential appointee,  National Science Board.

Matthew Duffy
Chief Business Officer

30+ years of biotechnology-related business and 
investment banking expertise.  Business leadership roles at 
Pfizer and Medimmune. Investment banking and research 
roles at Roberts Mitani, LifeSci Advisors,  and Laidlaw. 
Series 7, 63, and 65 Securities Licenses.

Jonathan Javitt, MD, MPH 
Founder, Chairman & Chief Scientist
40 years in pharmaceutical and medical device 
development. Blockbuster drug and device development 
programs with Allergan, Eyetech, Merck, Novartis, Pfizer, 
and Pharmacia. Advisor to four White House 
administrations.

Rick Panicucci, PhD
Chief Technology Officer
25 years manufacturing leadership. Head of CCP, Novartis. 
VP of Manufacturing, WuXi Apptec

Martin Brecher, MD, MBA
Medical Director

30+ years psychiatry and drug development experience at 
US FDA (medical reviewer for psychiatry drugs), Astra 
Zenica Hoechst Roussel (iloperidone), Janssen 
(risperidone), and AstraZenica (Seroquel). CRO leadership 
experience at PPD, Inc.

Richard Narido
CFO

Mr. Narido has more than 20 years of experience in accounting and finance, 
including in the CFO role.  Companies include Lucira Health, until Pfizer Inc.'s 
acquisition of Lucira in April 2023, Assembly Biosciences, Inc., Bio-Rad 
Laboratories, Inc., Novartis Vaccines and Diagnostics and McKesson 
Corporation. Mr. Narido started his career with PricewaterhouseCoopers's 
Financial Audit and 
Assurance practice. 
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Scientific Advisory Board

Daniel Javitt, PhD, MD – Chair  
Professor of Psychiatry at Columbia University. Initial discovery on 
the role of NMDA antagonists in psychiatric disorders. More than 
760 publications in the field. Inventor of the NRx patent portfolio

Andrew Nierenberg, MD – US Principal Investigator
Professor of Psychiatry at Harvard University, Director, Dauten Family Center 
for Bipolar Treatment Innovation.  More than 875 publications in the field. 
Director of the national Patient Centered Outcomes Research Initiative in 
treatment of Bipolar Depression.

Marion Leboyer, MD, PhD – EU Principal Investigator
Professor of Psychiatry Inserm (Paris). More than 1300 publications related 
to clinical psychiatry and infectious / genetic triggers of psychiatric disease.

Philip Lavin, PhD – Lead Methodologist

NRx Lead Methodologist. Clinical Professor, Harvard Medical School and Harvard 
School of Public Health. FDA Special Government Employee in Statistics. More 
than 78 Drug and Medical Device Approvals and more than 350 scientific 
publications. 

Vania Apkarian, PhD
Professor of Physiology, Anesthesia, Surgery, and Neuroscience Institute, 
Northwestern University Feinberg School of Medicine. Dr. Apkarian has been 
devoted to unravelling brain mechanisms that underlie acute and chronic pain, 
and more generally how the brain dynamically processes information that gives 
rise to perception. This has included important research into the use of D-
cycloserine in Chronic Pain.

Michael Manyak, MD – Urology Thought Leader
Professor and former Chair, Department of Urology George Washington 
University.  Former Global Thought Leader, Urology, GSK Inc.
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Looking Forward

Total Shares 
Outstanding:

~67 million 
shares as of 
8/1/2022 

Data readouts in 
Bipolar and Pain  
expected in coming 
months

Revenue potential in 
2024

Demonstrated ability 
to execute in CNS 
space

IND

Phase 2

Phase 2b/3



43© NRx 2024 - All rights reserved       | 43

Thank You

Investor Relations:
Jeremy Feffer

LifeSci Advisors
jfeffer@lifesciadvisors.com

Corporate:
Matthew Duffy

Chief Business Officer, NRx
mduffy@nrxpharma.com

For further information:

mailto:jfeffer@lifesciadvisors.com
mailto:mduffy@nrxpharma.com
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