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Forward Looking Statements
FORWARD LOOKING STATEMENTS
This presentation contains certain forward-looking statements within the meaning of Section 27A of the Securities Act of 1933, as amended (the “Securities Act”) and Section 21E of the Securities Exchange Act of 1934, as amended (the
“Exchange Act”), and the Company intends that such forward-looking statements be subject to the safe harbor created thereby. These might include statements regarding the Company’s future plans, targets, estimates, assumptions, financial
position, business strategy and other plans and objectives for future operations, and assumptions and predictions about research and development efforts, including, but not limited to, preclinical and clinical research design, execution, timing,
costs and results, future product demand, supply, manufacturing, costs, marketing and pricing factors.
In some cases, forward-looking statements may be identified by words including “assumes,” “could,” “ongoing,” “potential,” “predicts,” “projects,” “should,” “will,” “would,” “anticipates,” “believes,” “intends,” “estimates,” “expects,” “plans,”
“contemplates,” “targets,” “continues,” “budgets,” “may,” or the negative of these terms or other comparable terminology, although not all forward-looking statements contain these words, and such statements may include, but are not
limited to, statements regarding (i) future research plans, expenditures and results, (ii) potential collaborative arrangements, (iii) the potential utility of the Company’s products candidates, (iv) reorganization plans, and (v) the need for, and
availability of, additional financing. Forward-looking statements are based on information available at the time the statements are made and involve known and unknown risks, uncertainties and other factors that may cause our results, levels
of activity, performance or achievements to be materially different from the information expressed or implied by the forward-looking statements in this presentation.
These factors include but are not limited to, regulatory policies or changes thereto, available cash, research and development results, issuance of patents, competition from other similar businesses, interest of third parties in collaborations with
us, and market and general economic factors, and other risk factors disclosed in “Item 1A. Risk Factors” in the Company’s Annual Report on Form 10-K for the fiscal year ended December 31, 2021, as filed with the SEC on April 15, 2022 (the
“2021 Form 10-K”) and any other relevant SEC filings.
You should read these risk factors and the other cautionary statements made in the Company’s filings as being applicable to all related forward-looking statements wherever they appear in this presentation. We cannot assure you that the
forward-looking statements in this presentation will prove to be accurate and therefore prospective investors, as well as potential collaborators and other potential stakeholders are encouraged not to place undue reliance on forward-looking
statements. You should read this presentation completely. Other than as required by law, we undertake no obligation to update or revise these forward-looking statements, even though our situation may change in the future.
We caution investors, as well as potential collaborators and other potential stakeholders not to place undue reliance on any forward-looking statement that speaks only as of the date made and to recognize that forward-looking statements are
predictions of future results, which may not occur as anticipated. Actual results could differ materially from those anticipated in the forward-looking statements and from historical results, due to the risks and uncertainties described in the 2020
Form 10-K and in this presentation, as well as others that we may consider immaterial or do not anticipate at this time. These forward-looking statements are based on assumptions regarding the Company’s business and technology, which
involve judgments with respect to, among other things, future scientific, economic, regulatory and competitive conditions, collaborations with third parties, and future business decisions, all of which are difficult or impossible to predict
accurately and many of which are beyond the Company’s control. Although we believe that the expectations reflected in our forward-looking statements are reasonable, we do not know whether our expectations will prove correct. Our
expectations reflected in our forward-looking statements can be affected by inaccurate assumptions that we might make or by known or unknown risks and uncertainties, including those described in the 2021 Form 10-K and in this presentation.
These risks and uncertainties are not exclusive and further information concerning us and our business, including factors that potentially could materially affect our financial results or condition, may emerge from time to time.
For more information about the risks and uncertainties the Company faces, “Item 1A. Risk Factors” in our 2021 Form 10-K. Forward-looking statements speak only as of the date they are made. The Company does not undertake and specifically
declines any obligation to update any forward-looking statements or to publicly announce the results of any revisions to any statements to reflect new information or future events or developments. We advise investors, as well as potential
collaborators and other potential stakeholders to consult any further disclosures we may make on related subjects in our annual reports on Form 10-K and other reports that we file with or furnish to the SEC.

NOT A SECURITIES OFFERING
Information contained in this presentation is not an offer to sell securities or the solicitation of an offer to buy securities, nor shall there be any sale of securities in any jurisdiction in which such offer, solicitation or sale would be unlawful prior
to registration or qualification under the securities laws of such jurisdiction or where an exemption from such registration or qualification was available..
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RespireRx - Product Development Status
Preclinical

Phase 1

Phase 2

Phase 3

ResolutionRx - Cannabinoids
Dronabinol – OSA
EndeavourRx - Neuromodulators
AMPAkines
CX717 - ADHD
CX1739 - Spinal Cord Injury
CX1942 –follow-up compound
GABAkines
KRM-II-81 – Epilepsy/Pain
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Attractiveness of Re-Purposing of Dronabinol

1. Development of Pharmaceutical Cannabinoids - refers to the development of cannabinoids
according to FDA and other foreign accepted regulatory pathways by which a company receives
approval to market and sell a new drug.
2. Defined Regulatory Route to Commercialization - 505(b)(2) NDA in US creates expedited
path to market by allowing publicly available safety data.
3. Intellectual Property – issued and pending patents claiming cannabinoid compositions and
methods for treating cannabinoid-sensitive disorders, including sleep apnea and other
conditions.
4. Very Large Market - a sleep-related breathing disorder that afflicts an estimated 60 million
people in the US, Germany and UK combined.
5. Clinical Validation - Phase 2A clinical trial completed demonstrating the ability of dronabinol
to significantly reduce the symptoms of obstructive sleep apnea (“OSA”)
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Dronabinol Reduces Apnea in OSA Patients

% change from baseline

Apnea/Hypopnea Index (AHI)

Phase 2A Proof of Concept Trial of Dronabinol in OSA

40%
30%

o 3-Week Dose-ascending
Study n =17

20%
10%

Dronabinol*

0%
-10%

o Statistical Analysis Across All
Doses & Times

Placebo

-20%
-30%

* p<0.01

-40%

1 Published

in Frontiers in Psychiatry January 2013 | Volume 4 | Article 1
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Obstructive Sleep Apnea is a National Epidemic

Disease State

Estimated
US Prevalence

Annual Estimated
Cost to Society

Annual Indicated Drug
Therapy Expenditures

OSA1-5

29.4 MM

$162.0 Billion

$0

Asthma6,7

16.4 MM

$18.3 Billion

$13.5 Billion

Hypertension8-10

43.2 MM

$73.4 Billion

$48.5 Billion

Diabetes11,12

23.5 MM

$174 Billion

$20.6 Billion

1 Obstructive sleep apnea and sleep. National Sleep Foundation Web site.
2 Manufacturer Recommendations
3 Qualitative Market Research, Physician / Patient interviews, 2010
4 CPAP Supply USA,
5 American Sleep Apnea Association, 2010
6 Asthma & Allergy Foundation of America

7 Espicom Business Intelligence's New Drug Futures, 2006
8 Burt, V., et al., Hypertension, 2005
19 Lloyd-Jones, D., et al., Circulation 119(3):e21-181, 2009
10 Acmite Market Intelligence, 2008
11 Arrowhead, Gloabal Diabetes Market, 2006
12 American Diabetes Assoc., 2007
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Difficulties Unique to Dronabinol
1. Banks - Confused pharmaceutical cannabinoids with plant cannabis growing and sales
2. Fund Raising – Cannabis investors focused on sales of plant based cannabis and traditional
investors confused pharmaceutical cannabinoids with cannabis.
• Raised approximately $10 million equity, debt and NIH grants
3. Intellectual Property – issued patents with limited life claiming cannabinoid compositions
and methods for treating cannabinoid-sensitive disorders, including sleep apnea.
• Additional patents pending claiming use, dosage, blood levels, controlled release patterns
with priority to November 2010 and patents pending claiming composition of matter and
method of treatment for new formulations of cannabinoids, extending until 2041,
4. API – traditional manufacturers not experienced with handling Schedule 1 API
• Joint development agreement in which Purisys will provide in-kind funding for all API
supplies prior to NDA approval in exchange for an exclusive purchase agreement and
limited participation in the success of the product
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THE PACE Clinical Trial: Pharmacotherapy of Apnea by
Cannabimimetic Enhancement – A Phase 2B Study
•

Randomized, Placebo-controlled, Parallel Groups, Multi-site Trial in Patients with Moderate to Severe OSA, n=73

•

Study Drug: Dronabinol (Overencapsulated Marinol®): 2.5 mg or 10 mg QD

•

Dose Administration: 60 minutes before bedtime

•

Inclusion: Age 21 – 64; AHI 15 – 50; Epworth Sleepiness Scale (ESS) ≥ 7; Body Mass Index (BMI) ≤ 45

•

Exclusion: Shift Work or OSA Tx within 1 mo; Medical Co-morbidity; Psych Dx; CNS Active Meds
5 – 10 D

6 Weeks

Placebo
Run-In

VISIT 1
Consent
Hx; PE;
CBC; LFT;
BMI
Logs; Meds

2–5D

Treatment
VISIT 2
L-PSG;
MWT ESS;
TSQM PE;
AE; CGI-S
Logs; Meds

VISIT 3
L-PSG;
MWT
ESS;
TSQM
PE; AE; CGI-C
Logs; Meds

VISIT 4
L-PSG;
MWT
ESS;
TSQM
PE; AE; CGI-C
Logs; Meds

Follow Up

VISIT 5
L-PSG;
MWT
ESS;
TSQM PE;
AE;
CGI-C

VISIT 6
PE; AE
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The Phase 2B PACE Trial in OSA: Final Overall Results

Statistically significant improvement in Primary
Outcome Measures
• Apnea-Hypopnea Index (AHI) (2.5 and 10 mg)
• ESS Sleepiness Scale (10 mg)
• Overall Patient Satisfaction (10 mg)
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Results of 6-Week Treatment:
Dronabinol Reduces AHI
Positive Effects of Dronabinol vs. Placebo in TOTAL, REM & NREM Sleep Demonstrate Efficacy
Change in Apnea/Hypopnea Index
10
TST

NREM

REM

Compared to placebo
* p<.05
** p<.02
*** p<.005

0

**

**
*

-10

** ***
**

Placebo

2.5 mg/day

10 mg/day

Dronabinol Dose
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The Pace Trial Replicates the Phase 2A Study1

Two Phase 2 Trials Have
Shown that Dronabinol
Treatment Results in a
Statistically Significant,
Dose Related Improvement
in AHI, the Primary Endpoint
for FDA Approval

2a n=19 2b n=57
1 Published

in Frontiers in Psychiatry January 2013 | Volume 4 | Article 1
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Dronabinol Reduces Daytime Sleepiness
Change in Epworth Sleepiness Scale
0
-1
-2

* p<0.05, compared to placebo
-3
-4
-5

*
Placebo

2.5 mg/day

10 mg/day

Dronabinol Dose
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Dronabinol Improves MWT

NREM AHI (mean decrease = 10.3 ± 7.6), and RE
decrease = 33.0 ± 17.8). Responders exhibite
greater decrease in ESS score (−4.8 ± 4.3) than di
ers (1.6 ± 4.1), but this did not achieve statistic
(p = .08), perhaps due to the small number of res
was no difference between responders (−2.0 ±
and nonresponders (−1.5 ± 12.0 minutes) in tre
change in mean sleep latency on the MWT.
Because there were no “responders” among
treated group, we focused on exploratory analys
characteristics between responders and nonrespon
) who completed the protocol and we
individuals
to receive active treatment.
Treatment responders were slightly younger (47
in comparison to nonresponders (54.8 ± 5.9 yea
ANOVA), but responders and nonresponders w
in terms of BMI, change in BMI, baseline AHI,
number of missed treatment doses, and number o
(Table 7). Sleep architecture did not differ betw
ers and nonresponders in terms of sleep efficien
latency, REM latency, arousal index, or percen
wave, NREM, or REM sleep (p > .10 for ea
responders did achieve more total sleep than
during baseline PSG recordings (Table 7).
In contrast to overall sleep architecture, the
of disordered breathing did differ significantly,
ers exhibiting a greater preponderance of REMhypopnea and a shorter average event duration
to nonresponders. Both the REM AHI and the
AHI/overall-AHI were significantly higher amo
(Table 7).
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We also employed logistic regression to mode
sponder status. Age and race (using white as t
showed significant effects on the odds of b
ment responder, with increasing age decreasin
(OR = 0.87 ± 0.06; p = .046) and black or Asian r
those odds (OR = 3.22 ± 1.90; p = .047).

Change in Mean Wakefulness Testing (MWT

Dose
Figure 2.—Efficacy Dronabinol
of dronabinol after
6 weeks of treatment.
Bars depict mean ± SE for each treatment group. (A) Change
from baseline in AHI. *p = .02 versus Placebo. **p = .003 versus
Placebo. Mean values for 2.5 and 10 mg/day did not differ significantly (p = .60). ++p = .01 versus no change from baseline AHI. (B)
Change from baseline in ESS total score. *p = .05 versus Placebo;
p = .002 versus 2.5 mg/day and p < .0001 versus no change from
baseline. ESS score for Placebo and 2.5 mg/day groups did not

Dronabinol Has an Excellent Safety Profile

Great Majority of AEs were mild to moderate

• Average Number of AEs = 4.1±4.0
• AEs did not differ by treatment group
• Most Frequent Verbatim AEs Reported Were:
- Sleepiness/Drowsiness (N=25)
- Headache (N=24)
- Nausea/Vomiting (N=23)

Mild

Moderate

Severe
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New Formulations Based on Clinical Data
Change in AHI in the 1st 4 hours vs. the 2nd 4 hours of the night
• Low dose dronabinol
is as effective as the
high dose in the first
half of the night

0
-2

2.5 mg

5 mg

10 mg

∆AHI versus Baseline

-4
-6
-8

1st Half

-10
-12

• Effectiveness
diminishes in the
second half of the
night

2nd Half

• Opportunities for low
dose, controlled
release formulations

-14
-16
-18
-20

n= 17

n= 13

n= 8

The plasma half-life of dronabinol is 2 – 4 hours
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Present Dronabinol Gel-cap Formulations

• Poor and erratic absorption, with some patients achieving
high levels and others achieving very low levels.
Parikh very
et al
Dovepress

Mean plasma concentration (ng/mL)

4.00
Dronabinol oral solution 4.25 mg (replicate 1)

3.50

Dronabinol oral solution 4.25 mg (replicate 2)
Dronabinol capsule 5 mg (replicate 1)

3.00

Dronabinol capsule 5 mg (replicate 2)

2.50
2.00

* Note the large standard error bars reflecting a very high variability

1.50
1.00
0.50
0.00

0

6

12

18

24

30

36

42

48

Time (hours)
B

Parikh et al, Clinical Pharmacology: Advances and Applications 2016:8 155–162
6.00
5.50
5.00

n (ng/mL)

ded from https://www.dovepress.com/ by 69.84.108.120 on 06-Feb-2018
ersonal use only.

A

4.50
4.00

Dronabinol oral solution 4.25 mg (replicate 1)
Dronabinol oral solution 4.25 mg (replicate 2)
Dronabinol capsule 5 mg (replicate 1)
Dronabinol capsule 5 mg (replicate 2)
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Present Dronabinol Gel-cap Formulations

• Poor and erratic absorption, with some patients achieving
very high levels and others achieving very low levels.
• Rapid and extensive first-pass liver metabolism, resulting in
low blood levels and a relatively short half-life (approximately
3 hours) which is not optimally suited for therapeutic
indications requiring blood levels to be sustained for 6 hours
or longer.
• Undesirable side effects from high dosage strength required
to achieve sustained, therapeutic blood levels
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Lipid-based Cannabinoid Formulations
Intended Goals
1. Soluble with appropriate dissolution
2. Particle size in the 50 - 150 nM range
3. Room temperature stability
4. Resistant to disturbance by stomach acids
5. Lymphatic absorption to bypass liver metabolism
6. Encapsulation efficiency
7. Amenable to commercial scale production
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RespireRx & Ascension Sciences Inc. - Project Report

PB_5

Opaque, no visible phase separation or creaming

PB_6

Opaque, dronabinol precipitation observed

PB_7

Not miscible; clear with oily film on the surface

PB_8

Opaque, no visible phase separation or creaming

PB_9

Opaque, no visible phase separation or creaming

PB_10

Opaque, no visible phase separation or creaming

PB_11

Translucent, no visible phase separation or creaming

PB_12

Opaque; creaming observed after 24 h

Lipid-based Cannabinoid Formulations

A.

Clear, no visible phase separation
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Lipid-based Cannabinoid Formulations
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Lipid-based Formulations

B4

C8

Lipid-based Formulations

Dronabinol Release Profile

Dronabinol/ethanol
C4
L7
B3
B4

80

Encapsulation Efficiency (%)

Formulations

70
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0
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Lipid-based Formulations
Fig re
Free dronabinol and dronabinol loaded nanoparticles release profiles Percent
release of dronabinol in the simulated gastric fluid media after hours of incubation E and S are
the average of
samples
L and S are averages of
samples and for this reason do not sho
standard deviation bars

Figure 4 depicts the difference between free dronabinol 50 ethanolic solution versus the
dronabinol released from the nanoparticles. The results indicated that encapsulated
dronabinol was well protected by nanoparticle formulations from the simulated gastric fluid.
Over 85 of dronabinol was retained in the nanoparticles during the 6 hours of simulated
digestion experiment. This shows that the nanoparticles can potentially reach the small
intestine with enough integrity to be uptaken by enterocytes and absorbed into the
bloodstream where they release the dronabinol at a steady rate. Complete raw data is

B1 B2 B3 B4
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Remaining Issues

1. Pharmacokinetics
2. Clinical Dosage Forms – partner with larger firm to create supply of clinical
material.
2. Pre-IND Meeting with FDA
3. FUNDING!!!!
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RespireRx - Corporate Structure
RespireRx
Pharmaceuticals. Inc.
(OTCQB:RSPI)

ResolutionRx*

EndeavourRx*

Pharmaceutical Cannabinoids

Neuromodulators

* See respective business plans

ResolutionRx:
A New Pharmaceutical Cannabinoid
Business Unit of RespireRx

OTC QB: RSPI

CONTACT:
JEFF MARGOLIS, CFO
JMARGOLIS@RESPIRERX.COM
917-834-7206

