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Legal disclaimers

Forward -Looking Statements

Some of the information in this presentation is not historical in nature and may constitute forward-looking statements, which are made pursuant to the safe harbor provisions of
the Private Securities Litigation Reform Act of 1995. These statements may be identified by the use of forward-looking terminology suchas bel i eegpetanst Pci pat es
" may Wi Té$houlsdkekappr oxi martted nlsa fess t°i ma theregative of these words or other comparable terminology. The discussion of financial
trends, strategy, plans or intentions may also include forward-looking statements. These forward-looking statements involve risks and uncertainties that could cause actual
results to differ materially from those projected, anticipated or implied by such statements. Although it is not possible to predict or identify all such risks and uncertainties, they
may include, but are not limited to, those described in the C o mp a rayn®@k quarterly and current reports (i.e., Form 10-K, Form 10-Q and Form 8-K) as filed or furnished with
the Securities and Exchange Commission (SEC). You are cautioned not to place undue reliance on any such forward-looking statements, which speak only as of the date such
statements were first made. To the degree financial information is included in this presentation, it is in summary form only and must be considered in the context of the full
details provided in the C o mp a nmo® secent annual, quarterly or current report as filed or furnished with the SEC. The Co mp a nSE® seports are available at
www.acelrx.com under the | n v e gab. &xcepfto the extent required by law, the Company undertakes no obligation to publicly release the result of any revisions to these
forward-looking statements to reflect events or circumstances after the date hereof, or to reflect the occurrence of unanticipated events.

Non-GAAP Financial Measures

To supplement A ¢ e | Rna®ial results and guidance presented in accordance with U.S. generally accepted accounting principles (GAAP), the company uses certain non-
GAAP financial measures in this presentation, in particular, excluding stock-based compensation expense from its operating expenses. The company believes that this non-
GAAP financial measure provides useful supplementary information to, and facilitates additional analysis by, investors and analysts.
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Portfolio of commercial and late-stage development products

Approval

Product Administration NDA submitted Next anticipated milestone

30 mcg sublingual sufentanil tablet

~~ ) :
DSUVIA # " in a single-dose applicator; HCP Approved in U.S.**

(femani) ~—" (_[ administered I
sublingualtablet 0 meg (0 47 Aejelie)/=lenian = UE» Launched by Aguettant

I

. - 15 mcg sublingual sufentanil tablet 1

c : g | - d handheld : :

Zalviso s eposmrsthete NDA-ready in the U.S. |

[

I

E

PFS-01 tiea symge ot 3 ngmiconearne MMM '
filled syringe of 3 mg/ml ephedrine 1 .
7 hydmc){]logde 2 > i NDA submision in 2022
|
PFS_02 . Phenylephrine 10 ml ready to use [
pre-filled syringe of 50 mcg/ml _ : NDA submission in H1 2023

phenylephrine hydrochloride

N iyadp, Anticoagulation of the Potential EUA submission in

extracorporeal circuiti CRRT/IHD 2023; registrational study in
regulated as device '

|
|
|
1 2023
|
LTX-608 Various indications regulated as I
drugs * I
|
* Post-toxicology, expect to be in phase 2 development ) )
A c e IRX ** Approved for use in adults in a certified medically supervised healthcare setting for the management of acute pain severe enough to require Conf|dent|a|
Pharmaceuticals. inc an opioid analgesic and for which alternative treatments are inadequate



AcelRx investment highlights

Continued DSUVIA sales growth, with an expected divestment to more efficiently realize long-term value
DSUVIA in Europe (DZUVEO) launched in Q4 2022

Department of Defense DSUVIA SKO purchases pending

Lead nafamostat product candidate with near-term catalysts and peak sales potential of $200M

Pre-filled syringe product candidates with near-term anticipated regulatory milestones; market opportunity in excess
of $100M
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Sublingual sufentanil addresses an unmet need Iin acute pain management

sufentanil sublingual (30 mcg) IV morphine (2 doses of 3.5mg)- IV sufentanil (6 mcg)=*

50+ —— Plasma
—— Effect Site 150k E:‘?STESI "
200 — Plasma -20 ectsite
40+ . —— Effect Site g
£ 8
g Threshold for analgesia 8 ® g”
= § 100} g z
§ 20f 5 e g
§ <'§U Threshold for analgesia % E, 50r
@ 10 % 50 15 g @ Threshold for analgesia
(5 —
O ! ! ! ! I I I or | ! ! ! , 0 or I ! ! I 1
0 1 2 3 4 5 6 0.0 0.5 . 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
Time (hours) Time (hours) Time (hours)

* Max amount of sufentanil that can be administered via IV
bolus to avoid respiratory issues

Sufentanil sublingual 30 mcg PK profile demonstrates analgesia as early as 15 minutes with a duration of ~3 hours

A IR 1. Fisher DM, et al. Pharmacokinetic Properties of a Sufentanil Sublingual Tablet Intended to Treat Acute Pain. Anesthesiolog 2018; 128:943-52 Confidential
C e 2. All effect site and IV plasmaconcentrations modeled by D. Fisher MD, consultant to AcelRx onfhaenua
Pharmaceuticals, Inc. 3. Minkowitz, et al, Sufentanil Sublingual Tablet 30 mcg for the management of pain following abdominal surgery, Pain Practice 2017 | 6



Intravenous bolus fentanyl results in excess opioids being dosed (as
measured in morphine milligram equivalents, or MME)*

A Higher intraoperative MMES increase postoperative adverse events, opioid requirements and
readmission rates 2

AA fl attened AUC profile, or | ower plasma concentra
beyond what is needed for analgesia

Intraoperative Postoperative Total Drug Administration
AL A
- Y I
1 _I_ 25 mcg _I_ 25 mcg _ IV fentanyl 150 mcg
(2.5 MME) (2.5 MME) - (15 MME)

s SST 30 mcg

=2 (5 MME)

=
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Time

A c e IRX SST = sufentanil sublingual tablet Confidential

Pharmaceulicals, Inc.  Source: Fudin, et al, Practical Pain Management, 2020 | 7



Summary: unique characteristics of DSUVIA

@ Onset of action
Duration of action

Enhanced
recovery for patient

Adverse event profile

discharge time
Reduced perioperative opioids (MMES)

@ Cognitive effects Reduced patient

High therapeutic index and no active metabolites

Ace IRX Confidential
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The Department of Defense provided $22M to develop DSUVIA and
approved DSUVI A for al Army SKO®s

A The DoD provided $22M in funding for the development of DHA’"

DSUVIA as the next battlefield analgesic Defense Health Agency

A The US Army approved DSUVIA for inclusion in all troop's sets,
kits and outfits (SKO®s), with I
generated $30M in revenues over 3 years

A $3.6 million, four-year contract awarded in September 2020 for a
DSUVIA comparative study

A Joint Deployment Formulary approval received in September
2020

A June 2021 USAMMDA website update on benefits of DSUVIA
compared to existing battlefield analgesia options provide
support

AQl -22 publicati
" Newest Battl ef i

EFFECTIVE PAIN RELIEF,

Efficiently Deli@

n i

0 n |
eld Opioid

afely and effectively ireating pain at. or very close to the point-of-injury. Pain ire
lightweight to allow medics to carry sufficient doses for the planned operation

i
Batfiefield pain management focuses on s :
ry Medicine must work quickly, be safe. easy-to-use and ligl
A I RX and Tre it products meet these requirements and add to the pain-reatment oplions available te care providers.
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DSUVIA enables opioid stewardship
and potentially reduces patient time In

iMedPub Journals Journal of Universal Surgery 2020
th e PAC U www.imedpub.com ISSN 2254-6758 Vol8 No56

A Medication Use Evaluation of Sufentanil Cassavaugh Koth M,
Sublingual Tablet 30 mcg for the Perioperative 920 Shannon M',

Research Article

A Multiple recent studies demonstrating Management of Surgical Pain cagy k.
significantly lower amounts of
perioperative opioids administered, and Vo4 e g 2518
reduced patient time in the PACU when Journal of Clinical Anesthesia and Pain Management
DSUVIA WaS used for analgeSIa Research Article DOL: 10.36959/377/341

. . Reduced Opioid Use and Reduced Time in the

A When administering DSUVIA there was Postanesthesia Care Unit Following Preoperative
anh overall greater than 50% reduction in Administration of Sublingual Sufentanil in an
opioid equivalents administered, with an Ambulatory Surgery Setting

Christian D Tvetenstrand, MD**" and Michael E Wolff, ML

80% reduction in opioids administered SSouthem Tier SuriclCn,lohnson i, WY, USA
5 - - . 2United Health Services, Johnson City, NY, USA

post-op in the institution versus the

control group.

Innovative Technigues

Reduced Opioid Use and Hospital Stay in Patients Undergoing Total
Knee or Total Hip Arthroplasty when Treated with Sublingual
Sufentanil Compared with Standard of Analgesic Care

DO' % Christian D Tvetenstrand, MD* ®
authern Tier Surgical Clinic

rative analgesia, scute pain management, opicid analgesia, joint replacement

Journal of Orthopaedic Experience & Innovation
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Significant market opportunity for moderate -to-severe acute pain patients
across multiple medically supervised settings

An i ncreasing number of
>»procedures° and outpat

91.9M °

. are being performed in procedural
Annual patient visits

suites, outside the hospital, where we
are currently focusing resources

= Inpatient/other surgery = Qutpatient surgery = Other procedures = Emergency department

Ace IRX Confidential
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Focusing on procedural suites where many surgeries and painful
procedures are now being performed

14 For ENT, 55% of outpatient
procedures have shifted to

physi ci ahs®,’offices

—-—'-’

u -ﬂ\wsmﬂ

NS -\
“\““““ ) “F‘ ﬁ ) ‘ﬁ
%&“““‘%&3& Rthewwe

- ““““““ff‘f“' - A Plastic/cosmetic surgery
A ENT
ASCs A Oral/maxillofacial

Hospitals

A ce I R X Source: 2021 SG2 Impact of Change Report Conf|dent|a|

Pharmaceulicals, Inc. (1) Wood, Eli zabeth, November 17, 2020, " Shi ft@ORmamagec ase mi x bode well for future of outpati ery|,12



Procedural suites sales volume contribution to commercial sales (ex-DoD)
Increased from 28% in Q1 21 to 74% in Q3 22

Doses by Customer Type

Refocus to Procedural Suites

RIEt0 4
commercial
personnel

Number of Doses

Q1-2021 Q2-2021 Q3-2021 Q4-2021 Q1-2022 Q2-2022 Q3-2022

Hospital ®mNon-Hospital ®Procedural Suite

AcelRX Confidential
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Partnering DSUVIA with a larger, more resourced commercial organization
to maximize its growth potential

Commercial strategy

Q2 2022 focused on securing a
successful partnership

A Partner DSUVIA with an

experienced commercial
entity via licensing, sale or
related transaction to
maximize potential of
DSUVIA

A Active discussions are being

held with third parties

AcelRX

Pharmaceu ticals, Inc.

Q2 2022 restructuring and

commercial focus

Commercial organization
and recent success mainly
driven by use of virtual reps
focused on procedural
suites

$9M in annual savings from
restructuring; Minimize cash
spend to conserve capital,
while focusing on key
growth-drivers only

Focus company on pipeline

development

A Recently acquired portfolios

of product candidates have
significant potential value

A Investment will be focused

on development and
bringing pipeline assets to
market

Confidential
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Nafamostat portfolio

Niyadu and LTX-608
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Q1 2022 acquisition of Lowell Therapeutics

Lead asset, NiyadE , an investigational lyophilized formulation of nafamostat, which is a broad-
spectrum, synthetic serine protease inhibitor, with anticoagulant, anti-inflammatory, and potential
anti-viral activities

Nafamostat is already approved in Japan and South Korea and has been used for decades

Niyad has received Breakthrough Device Designation from the FDA for use as an anticoagulant
In patients receiving CRRT that cannot tolerate heparin or are at a higher risk of bleeding, and
received an ICD-10 procedural code from CMS

We believe Niyad peak sales potential may exceed $200M annually if approved for use in CRRT
and IHD (would be the only FDA approved regional anticoagulant for the extracorporeal circuit)

Ace IR)( Confidential
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What is nafamostat?

A An investigational broad-spectrum serine protease inhibitor
with anticoagulant, anti-inflammatory, mucus clearing and
potential anti-viral activities

A Half-life of 8 minutes

A Multiple potential indications given its proposed mechanism of
action

A Approved and used in Japan and South Korea for over 30
years

¢ Anticoagulation of the extracorporeal circuit
¢ Disseminated intravascular coagulation (DIC)
¢ Acute pancreatitis

A Various studies performed outside the U.S. for COVID, Acute
Respiratory Distress Syndrome (ARDS), Dengue fever and
numerous other diseases

Ace IRX Confidential
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Overview of nafamostat portfolio opportunity

A single molecule with multiple potential indications already outside the U.S., and with FDA Breakthrough
Device Designation* and a CMS procedural code

-

Potential
Anticoagulation for extracorporeal circuit; continuous renal EUA
replacement therapy (CRRT); FDA regulated as a device submission/
Phase 3
Potential
Anticoagulation for intermittent dialysis (IHD); FDA EUA
regulated as a device submission/
Phase 3
e o o o e ™ s s s e e e s s s s g e s s s s s g e e s s s 2 g g e 1 gy 1 s s 1 s g e e e
Disseminated intravascular coagulation (DIC) FIEES 2
ready
COVID-19 Phase 2
ready
Acute respiratory distress syndrome (ARDS) Prhe? deyz

AcelRX

Pharmaceulicals, Inc.

NiyadE

LTX-608
LTX-608

LTX-608

Source: AcelRx market research/analysis
* Breakthrough Device Designation granted for use as a regional anticoagulant in patients receiving CRRT that cannot tolerateheparin or are at a higher risk of bleeding

Est. available
U.S. market
(# of patients)

TBD

TBD

Est. available
U.S. market

($ value)

TBD
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Niyadpu is our lead nafamostat product candidate

A AcelRx is evaluating nafamostat as an anticoagulant for the extracorporeal
circuit (blood path outside patient)

A Niyad has numerous potential benefits compared to the standard of care

A There are no FDA-approved regional anti-coagulants for the _
extracorporeal circuit Niyad Out

A Niyad is regulated as a device, and was granted FDA Breakthrough
Device Designation status for use as a regional anticoagulant in patients [ Nivad In J_ |
receiving CRRT that cannot tolerate heparin or are at a higher risk of
bleeding, providing regulatory and developmental benefits

A FDA provided guidance for a single registrational study and endpoints;
EUA submission pending

A Already received an ICD-10 CMS procedural code for reimbursement

Ace IRX Confidential -
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Exposure of blood to the dialysis filter causes clotting

Clotting of the dialysis filter during CRRT is a major limitation to care, as it leads to inefficient dialysis, causes

blood loss, and depletes limited resources!: Circuit clotting is the most frequent cause of therapy interruption
circuit dialysis?

$@ More frequent filter changes required to ensure efficacy T

Increased blood loss; increased platelet transfusions
Delayed/prolonged treatment time

% Burden on healthcare professional

1. Uchino S, Fealy N, Baldwin |, Morimatsu H, Bellomo R . Continuous is not continuous: i h ene iliraemic doatrolcderingecondnudusmvyera-wvenousHaemefiltrationu Inteénsive Gavew n
A I Med. 2003;29:5752578. Zhang Z, Ni H, Lu B. Variables associated with circuit life span in critically ill patients undergoing cortinuous renal replacement therapy: a prospective observational study. ASAIO J. 2012;58:46250 2.
C e RX Clinical review: Patency of the circuit in continuous renal replacement therapy.Joannidis M, Oudemans-van Straaten HM . .
Pharmaceulicals, inc.  Crit Care. 2007; 11(4):218. Confidential
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