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Special Note Regarding Forward-Looking Statements

This Annual Report on Form 10-K contains forward-looking statements. All statements other than statements of historical 
facts contained in this report, including statements regarding our future results of operations and financial position, 
business strategy, drug candidates, planned preclinical studies and clinical trials, research and development costs, 
regulatory approvals, timing and likelihood of success, as well as plans and objectives of management for future 
operations, are forward-looking statements. In some cases, forward-looking statements may be identified by words such as 
"believe," "may," "will," "estimate," "continue," "anticipate," "intend," "could," "would," "expect," "objective," "plan," 
"potential," "seek," "grow," "target," "if," and similar expressions intended to identify forward-looking statements. 

We have based these forward-looking statements largely on our current expectations and projections about future events 
and trends that we believe may affect our financial condition, results of operations, business strategy, short-term and long-
term business operations and objectives and financial needs. These forward-looking statements are subject to known and 
unknown risks, uncertainties and assumptions, including risks described in the section titled “Risk Factors” set forth in Part 
I, Item 1A of this Annual Report on Form 10-K and in our other filings with the Securities and Exchange Commission (the 
"SEC"). It is not possible for our management to predict all risks, nor can we assess the impact of all factors on our 
business or the extent to which any factor, or combination of factors, may cause actual results to differ materially from 
those contained in any forward-looking statements we may make. In light of these risks, uncertainties and assumptions, the 
future events and trends discussed in this Annual Report on Form 10-K may not occur, and actual results may differ 
materially and adversely from those anticipated or implied in the forward-looking statements. Forward-looking statements 
contained in this Annual Report on Form 10-K include, but are not limited to, statements about:

• our ability to successfully execute on our current strategic direction;

• future research and development activities, including the scope, success, cost and timing of any future 
development activities, preclinical studies and clinical trials, including clinical trials of eDSP or other pipeline 
compounds we advance through the drug development process;

• the timing and focus of any potential future clinical trials, and the reporting of data from those trials; 

• our ability and timing of seeking and obtaining FDA and any other regulatory approvals for our drug 
candidates;

• the willingness of the FDA or other regulatory authorities to accept any future completed or planned clinical 
and preclinical studies and other work, as the basis for review and approval of our drug candidates for their 
respective indications; 

• whether regulatory authorities determine that additional trials or data are necessary in order to accept a new 
drug application for review and/or approval; 

• the ability of any future clinical trials to demonstrate safety and efficacy of  eDSP and other drug candidates, 
and other positive results;

• our financial performance;

• our ability to continue as a going concern, the sufficiency of our existing cash and cash equivalents to fund 
our future operating expenses and capital expenditure requirements;

• the accuracy of our estimates regarding expenses, future revenue, capital requirements, and needs for 
additional financing; 

• our expectations related to the use of our available cash;

• our ability to service our debt obligations and maintain compliance with associated covenants;

• our ability to obtain funding for our operations, including funding necessary to develop and commercialize 
our drug candidates;

• our expectations regarding the potential market size and the size of the patient populations for our drug 
candidates, if approved for commercial use, and the potential market opportunities for commercializing our 
drug candidates;

• our plans relating to commercializing our drug candidates, if approved; 

• our plans and ability to establish sales, marketing and distribution infrastructure to commercialize any drug 
candidates for which we obtain approval;
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• our ability to attract and retain key scientific and clinical personnel, in light of recent management changes 
and reduction in force;

• our ability to contract with third-party suppliers and manufacturers and their ability to perform adequately;

• our reliance on third parties to conduct clinical trials of our drug candidates, and for the manufacture of our 
drug candidates for preclinical studies and clinical trials; 

• dependence upon the integrity of our supply chain, including multiple single-source suppliers;

• our reliance on third-party suppliers for certain of our raw materials and components;

• our ability to expand our drug candidates into additional indications and patient populations;

• the success of competing therapies that are or may become available;

• the beneficial characteristics, safety and efficacy of our drug candidates;

• governmental or regulatory delays, information requests, clinical holds, and regulatory developments in the 
United States and other jurisdictions;

• our ability to obtain and maintain regulatory approval of our drug candidates, and any related restrictions, 
limitations and/or warnings in the label of any approved drug candidate;

• our ability to obtain and maintain CE Certificates of conformity for the medical device components of our 
eDSP System in accordance with applicable legislation governing medical devices;

• our ability to transition CE Certifications under the previous Medical Device Directive, to a regulatory 
framework under MDR;

• our plans and ability to obtain or protect intellectual property rights, including extensions of existing patent 
terms where available;

• the scope of protection we are able to establish and maintain for intellectual property rights covering our drug 
candidates and technology; 

• potential claims relating to our intellectual property; 

• our ability to grow our organization and increase the size of our facilities to meet our anticipated growth; and

• our ability to maintain compliance with Nasdaq listing requirements.

We caution you that the foregoing list may not contain all of the forward-looking statements made in this Annual Report on 
Form 10-K.

You should not rely upon forward-looking statements as predictions of future events. The events and circumstances 
reflected in the forward-looking statements may not be achieved or occur. Although we believe that the expectations 
reflected in the forward-looking statements are reasonable, we cannot guarantee future results, levels of activity, 
performance or achievements. Except as required by law, we do not intend to update any of these forward-looking 
statements after the date of this Annual Report on Form 10-K or to conform these statements to actual results or revised 
expectations.

You should read this Annual Report on Form 10-K with the understanding that our actual future results, levels of activity, 
performance and events and circumstances may be materially different from what we expect.

This Annual Report on Form 10-K contains estimates, projections and other information concerning our industry, our 
business and the markets for our drug candidates. We obtained the industry, market and similar data set forth in this report 
from our own internal estimates and research and from academic and industry research, publications, surveys and studies 
conducted by third parties, including governmental agencies. Information that is based on estimates, forecasts, projections, 
market research or similar methodologies is inherently subject to uncertainties and actual events or circumstances may 
differ materially from events and circumstances that are assumed in this information. While we believe that the data we use 
from third parties are reliable, we have not separately verified these data. Further, while we believe our internal research is 
reliable, such research has not been verified by any third party. You are cautioned not to give undue weight to any such 
information, projections and estimates.
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Summary of Risk Factors

We may be unable for many reasons, including those that are beyond our control, to implement our business strategy 
successfully. The occurrence of any single risk or any combination of risks could materially and adversely affect our 
business, financial condition, results of operations, cash flows and the trading price of our common stock. Some of these 
risks are:

• We are substantially dependent on the success of our lead drug candidate, eDSP. The Phase 3 NEAT clinical 
trial of eDSP for A-T is being conducted under a protocol negotiated with FDA by EryDel and our execution 
of the trial may be slowed, may not be successful, and may not result in NDA approval, with adverse results 
for our business and share price.

• We have no drug candidates approved for commercial sale, we have never generated any revenue from sales, 
and we may never be profitable.

• There is substantial doubt regarding our ability to continue as a going concern. We will need to raise 
substantial additional funding, which may not be available on acceptable terms, to finance our operations and 
to develop and evaluate current and future drug candidates. If we are unable to raise this additional capital 
when needed or on acceptable terms, we may be forced to delay, limit, reduce, terminate or eliminate our 
drug development programs or other operations.

• We have and may be required to make additional milestone payments to (i) EryDel shareholders pursuant to 
the terms of the EryDel Acquisition or (ii) additional remuneration payments to EIB pursuant to the EIB Loan 
in connection with our commercialization of eDSP, which could adversely affect the overall profitability of 
eDSP, if approved.

• Clinical drug development is a lengthy, expensive and uncertain process. Results in preclinical studies and 
earlier clinical trials may not be indicative of future results, which may delay or prevent obtaining regulatory 
approval. Any drug candidate that we may advance into clinical trials may not achieve favorable results in 
later clinical trials, if any, or receive marketing approval on a timely basis or at all.

• We will incur additional costs and may experience delays in completing, or ultimately be unable to complete, 
the development and commercialization of our drug candidates.

• Our drug candidates may cause or have attributed to them undesirable side effects or have other properties 
that delay or prevent their regulatory approval or limit their commercial potential.

• Clinical trials of our drug candidates may not uncover all possible AEs that patients may experience.

• If we are not able to successfully demonstrate a favorable differentiation between EryDex and currently 
available corticosteroids, our business would be harmed and our ability to generate revenue from that class of 
drugs would be severely impaired.

• Because the potential rare disease target patient populations of EryDex are small, and the addressable patient 
population even smaller, we may not be able to effectively complete clinical trials or commercialize the drug 
candidate.

• We are a clinical stage biotechnology company with a limited operating history, which may make it difficult 
to evaluate the prospects for our future viability.

• The terms of the EIB Loan place restrictions on our operating and financial flexibility.

• We cannot be certain that the FDA or foreign regulatory authorities will permit us to proceed with any current 
or future proposed clinical trial designs or to move directly to Phase 2 clinical trials in additional indications. 
Our drug candidates may not receive regulatory approval, and without regulatory approval we will not be able 
to market our drug candidates. 

• Clinical trials of our drug candidates have in the past been put on clinical holds by, and failed to demonstrate 
safety and efficacy to the satisfaction of, the FDA, and if any future clinical trials of our drug candidates are 
put on clinical holds by, or fail to demonstrate safety and efficacy to the satisfaction of, the FDA, the EMA, 
and the European Commission, or similar regulatory authorities outside the United States, or do not otherwise 
produce positive results, we may incur additional costs or experience delays in completing, or ultimately be 
unable to complete, the development and commercialization of our drug candidates. 

• We currently rely and expect to continue to rely on third parties to conduct some of our preclinical studies and 
clinical trials and some aspects of our research and preclinical testing and on third-party contract 
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manufacturing organizations to manufacture and supply our preclinical, clinical and commercial materials, 
and those third parties may not perform satisfactorily, including failing to meet deadlines for the completion 
of such trials, research, manufacturing or testing.

• If we or any of our third-party manufacturers or suppliers encounter difficulties in production of our future 
drug candidates, or fail to meet rigorously enforced regulatory standards, our ability to provide supply of our 
future drug candidates for clinical trials or for patients, if approved, could be delayed or stopped, or we may 
be unable to maintain a commercially viable cost structure.

• If, in the future, we are unable to establish sales and marketing capabilities or enter into agreements with third 
parties to sell and market any drug candidates we may develop, we may not be successful in commercializing 
those drug candidates if and when they are approved.

• If we are unable to obtain and maintain sufficient intellectual property protection for our current drug 
candidates, any future drug candidates, and other proprietary technology we develop, or if the scope of the 
intellectual property protection is not sufficiently broad, our competitors could develop and commercialize 
drug candidates similar or identical to ours, and our ability to successfully commercialize our current drug 
candidate, if approved, any future drug candidates, and other proprietary technologies if approved, may be 
adversely affected.

• Our stockholders may realize little or no value from the divestiture of our legacy assets, and as a result our 
stock price may decline, we could be subject to litigation, and our business may be adversely affected.

• We have in the past and may in the future fail to meet the requirements for continued listing on Nasdaq. If we 
fail to maintain compliance with the minimum listing requirements, our common stock may be delisted, 
which could have a material adverse effect on the liquidity of our common stock.
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DEFINED TERMS

Unless the context requires otherwise, references to “Quince,” “the Company,” “we,” “us,” or “our” in this Annual Report 
on Form 10-K refer to Quince Therapeutics, Inc. and its consolidated subsidiaries. We also have used several other terms in 
this Annual Report on Form 10-K, most of which are explained or defined below.

Abbreviated Term Defined Term
  
2017 Tax Act Tax Cuts and Jobs Act of 2017
3PLs Third-party Logistics Providers
AE Adverse Event
AIA Leahy-Smith America Invents Act
AIDE Autologous Intracellular Drug Encapsulation
ANDA Abbreviated New Drug Application
ARB Angiotensin Receptor Blockers
ASC Accounting Standards Codification
ASU Accounting Standards Update
A-T Ataxia-Telangiectasia
ATTeST Ataxia Telangiectasia Trial with the eDSP System
CARES Act Coronavirus Aid, Relief, and Economic Security Act
C-GIC Clinical Global Impression of Change
Cmax The highest (peak) concentration of a drug in the bloodstream or other part of the 

body after drug administration
CMC Chemistry Manufacturing Controls
CMO Contract Manufacturing Organization
CMS Center for Medicare and Medicaid Services
the Code Internal Revenue Code of 1986, as amended
COSO framework Control-Integrated Framework issued by the Committee of Sponsoring 

Organizations of the Treadway Commission
COVID-19 Coronavirus disease
CPA Certified Public Accountant
Credits Tax credits
CRO Contract Research Organization
CTA Clinical Trial Application
CTR European Union pharmaceutical legislation known as the Clinical Trials 

Regulation
Debt Agreement Unsecured line of credit agreement between EryDel and the European Investment 

Bank, which the Company guaranteed on October 20, 2023 in connection with the 
EryDel Acquisition

DMD Duchenne muscular dystrophy
DOJ United States Department of Justice
DSMB Data Safety Monitoring Board
DSP Dexamethasone Sodium Phosphate
EC European Commission
EMA European Medicines Agency 
EryDel Quince Therapeutics, S.p.A (previously named EryDel S.p.A.)
eDSP Encapsulated dexamethasone sodium phosphate encapsulated in patient's own red 

blood cells (previously referred to as EryDex)
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eDSP System Automated combination product to encapsulate dexamethasone sodium phosphate 
in red blood cells

EIB European Investment Bank
EU European Union
EIB Loan Unsecured line of credit between EryDel and the European Investment Bank
Treatment Kit  Sterile, single-use kit component of the eDSP System
Exchange Act Securities Exchange Act of 1934, as amended
FASB Financial Accounting Standards Board
FCPA Foreign Assets Controls, the United States Foreign Corrupt Practices Act of 1977
FDA United States Food and Drug Administration
GAAP generally accepted accounting principles in the United States
GCP Good Clinical Practice
GDPR General Data Protection Regulation
GLP Good Laboratory Practice
GMP Good Manufacturing Practice
HHS United States Department of Health and Human Services
HIPAA Health Insurance Portability and Accountability Act of 1996
HITECH Health Information Technology for Economic and Clinical Health Act of 2009
HPA Hypothalamic-Pituitary-Adrenal (HPA) Axis
HTA Health Technology Assessment
ICARS International Cooperative Ataxia Rating Scale
IND Investigational New Drug
IPO Initial Public Offering
IPR&D In-process Research and Development
IRA Inflation Reduction Act of 2022
IRB Institutional Review Board
ITT Intent To Treat
Jefferies Jefferies LLC
Lighthouse Lighthouse Pharmaceuticals, Inc.
LSM Least Square Mean
MAA Marketing Authorization Application
MAD Multiple Ascending Dose
MDD Medical Devices Directive
MDR Medical Devices Regulation 2017/745
Medicare Drug Price Negotiation 
Program

Program under the IRA which allows HHS to negotiate the price of certain high-
expenditure, single-source drugs that have been on the market for at least 7 years 
covered under Medicare, and subject drug manufacturers to civil monetary 
penalties and a potential excise tax by offering a price that is not equal to or less 
than the “negotiated fair price” under the law

mICARS Modified International Cooperative Ataxia Rating Scale
mITT Modified intent-to-treat population
MHRA United Kingdom Medicines and Healthcare Products Regulatory Agency 
MPEEM Multi-Period Excess Earnings Method
Nasdaq The Nasdaq Stock Market LLC
NCE New Chemical Entity
NDA New Drug Application
NEAT eDSP Phase 3 Clinical Trial (Neurological Effects of eDSP on Subjects with A-T)
NIH National Institute of Health
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NOL Net Operating Loss
Novosteo Novosteo, Inc.
Novosteo Acquisition Acquisition of Novosteo, Inc.
OLE Open-Label Extension Clinical Trial
PCAOB Public Company Accounting Oversight Board
PCT Patent Cooperation Treaty
PD Pharmacodynamic
PDMA Prescription Drug Marketing Act
Process solutions (Hypotonic Solutions 1& 2 and Hypertonic Solution PIGPA) sterile solutions to 

allow drug encapsulation and restoring the physiological osmolarity during eDSP 
process

PP Per Protocol Population is all patients who enrolled into the study and fulfilled all 
inclusion/exclusion criteria, did not have any major protocol violations, and 
completed the initial treatment period of the study as planned. 

PK Pharmacokinetic
PPACA Patient Protection and Affordable Care Act as amended by the Health Care and 

Education Reconciliation Act of 2010
PRF Purdue Research Foundation
PTE Patent Term Extension
R&D Research and Development
RCL Red Cell Loader, the machine that encapsulates drug into red blood cells
REMS Risk Evaluation and Mitigation Strategies
Registrational or pivotal trial An adequate and well-controlled trial designed to be sufficient to apply for 

regulatory approval of a drug candidate, although notwithstanding the Company’s 
design a regulatory agency may determine that further clinical studies or data are 
required

RmICARS Rescored modified International Cooperative Ataxia Rating Scale
RBC Red Blood Cell
RSA Restricted Stock Awards
RSU Restricted Stock Units
SAD Single Ascending Dose
SAE Serious Adverse Event
Sarbanes-Oxley Act The Sarbanes-Oxley Act of 2002
SEC United States Securities and Exchange Commission
Securities Act Securities Act of 1933
SPA Special Protocol Assessment
Syringe Kit Device for anticoagulated blood collection and for the sterile connection to the 

treatment kit
TCA Trade and Cooperation Agreement
TEAE Treatment-Emergent Adverse Effect
UPC Unified Patent Court
USPTO The United States Patent and Trademark Office
VA Veterans Affairs
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PART I

Item 1. Business. 

Overview

We are a late-stage biotechnology company dedicated to unlocking the power of a patient’s own biology for the treatment 
of rare diseases. Our proprietary AIDE technology platform is an innovative drug/device combination that uses an 
automated process designed to encapsulate a drug into the patient’s own red blood cells. Red blood cells have several 
characteristics that make them an excellent vehicle for drug delivery, potentially including better safety and tolerability, 
enhanced tissue biodistribution, reduced immunogenicity, and prolongation of circulating half-life. Our AIDE technology 
is designed to harness these benefits to allow for new and improved therapeutic options for patients living with high unmet 
medical needs. The AIDE technology platform is believed to confer several benefits over conventional therapies and can be 
applied to a broad range of small or large molecule drugs and biologics. Our lead asset, eDSP, uses our AIDE technology 
to encapsulate DSP into a patient’s own red blood cells and is in a pivotal Phase 3 clinical trial to evaluate the treatment of 
a rare pediatric neurodegenerative disease, A-T. We began enrollment of the Phase 3 NEAT clinical trial of eDSP in 
patients with A-T in June 2024 and, as of March 24, 2025, 61 participants have been enrolled in the NEAT clinical trial and 
24 participants have entered the 12-month open label extension trial study. 

Strategy

We intend to focus our  resources and capital toward the advancement of our proprietary AIDE technology platform and 
Phase 3 lead asset, eDSP. 

eDSP is the first drug in development that leverages our AIDE technology and is composed of DSP encapsulated in 
autologous red blood cells for the treatment of A-T. DSP is a corticosteroid well-described for its anti-inflammatory 
properties, but is coupled with serious adverse effects, including potential long-term adverse effects due to adrenal 
suppression. eDSP is designed to maintain the efficacy of corticosteroids while reducing or eliminating the significant 
adverse effects associated with corticosteroid treatment. To date, there have been more than 7,800 infusions of eDSP in 
approximately 425 patients (>240 with A-T) who received at least one eDSP treatment through participation in our 
sponsored clinical trials or expanded access programs. 188 patients have received eDSP treatment for at least 12 months — 
and many for several consecutive years — without toxicities well-known to be associated with chronic corticosteroid use. 

Currently, there are no approved treatments for A-T and the global market, based on our internal estimates and 
assumptions, represents a $1+ billion peak commercial opportunity. We believe this makes eDSP an ideal lead asset to 
demonstrate the clinical and commercial potential of our AIDE technology. 

Our strategic priority is to complete the Phase 3 NEAT clinical trial of eDSP to evaluate its safety and efficacy for the 
treatment of A-T. We also plan to expand our development pipeline to include additional indications for eDSP where 
chronic corticosteroid treatment is or has the potential to become a standard of care. We selected DMD as our second 
development program. We consider DMD an excellent indication for eDSP as corticosteroids are the standard of care for 
this rare disease, and their utility is limited by significant toxicities. We expect to advance eDSP for DMD utilizing capital 
efficient study approaches and subject to receiving financial support from grant and/or opportunistic funding opportunities. 
We also intend to expand our development pipeline beyond A-T and DMD to target eDSP for the treatment of 
immunological and autoimmune focused rare disease indications, subject to additional funding.These priorities include the 
following activities and corporate milestones:

• Complete enrollment of our Phase 3 NEAT clinical trial in the second quarter of 2025.

• Report our Phase 3 NEAT clinical trial topline results in the fourth quarter of 2025. 

• Initiate our DMD Phase 2 clinical trial in 2025, pending additional funding.

• Prepare for a U.S. NDA submission in 2026, provided we obtain positive NEAT study results.

• Prepare for a European MAA submission in 2026, provided we obtain positive NEAT study results.

• Initiate a Pediatric Investigational Plan to evaluate a younger population of patients with A-T in 2025. 

• Advance U.S. commercial planning activities for eDSP for A-T.

• Select one to two additional immunological and autoimmune focused rare disease indications for eDSP.
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• Evaluate potential strategic partnerships to out-license ex-U.S. rights for eDSP.

We benefit from a strong senior leadership team who possess a wide range of biotech expertise that encompasses all stages 
of drug development, regulatory submission and approval, and commercialization. Our team has previously been involved 
in drug programs that resulted in numerous FDA approvals, founded and sold companies, and participated in various public 
and private financings that resulted in hundreds of millions of dollars of company investment, in addition to a number of 
successful exits that generated billions of dollars in shareholder value. We believe this breadth of experience will 
meaningfully benefit the Company as we work to successfully execute our strategic priorities. 

Fiscal Year 2024 Key Events 

• Initiated the Phase 3 NEAT clinical trial of eDSP in A-T in June 2024 and the OLE study in December 2024. 

• Selected DMD as our second development program and initiated work generating a Phase 2 clinical trial 
study designed to evaluate eDSP for the treatment of patients with DMD.

• Completed the evaluation process of other potential rare disease indications for eDSP beyond A-T and DMD 
that resulted in a prioritized list of immunological and autoimmune focused rare disease indications for 
potential new program development. 

• Granted Fast Track designation from the FDA for our eDSP System for the treatment of patients with A-T in 
June 2024. 

• Published efficacy and safety results from our Phase 3 ATTeST clinical trial evaluating eDSP for the 
treatment of A-T in peer-reviewed medical journal The Lancet Neurology.

• Participated at notable scientific conferences, including poster presentations at the 53rd Child Neurology 
Society (CNS) Annual Meeting and the 2024 International Congress for Ataxia Research (ICAR), where we 
presented results from our Phase 3 ATTeST clinical trial. 

• Completed an initial patient sizing project based on third-party analysis from IQVIA Medical Claims (Dx), 
PharmetricsPlus (P+), and IQVIA Analytics, which confirmed that the number of diagnosed patients with A-
T in the U.S. is estimated to be to approximately 4,600.

• Established a Scientific Advisory Board (SAB) comprised of leading experts in biochemistry, neurology, 
immunology, hematology, pharmacology, and clinical practice who are uniquely positioned to provide us 
with deep insights and advice to support advancement of our drug programs.

Proprietary AIDE Technology Platform

Our proprietary AIDE technology platform is a novel and innovative drug/device combination that uses an automated 
process designed to encapsulate a drug into the patient’s own red blood cells. Red blood cells have several characteristics 
that make them a potentially ideal vehicle for drug delivery, including potentially better tolerability, enhanced tissue 
biodistribution, reduced immunogenicity, and prolongation of circulating half-life. Our AIDE technology is designed to 
harness these benefits to allow for the chronic administration of drugs that have limitations due to toxicity, poor 
biodistribution, suboptimal pharmacokinetics, or immune response. In this way, the flexibility of our AIDE technology is 
believed to confer several benefits over conventional therapies and can be applied to a broad range of small or large 
molecule drugs and biologics. Additionally, the AIDE technology’s use of autologous red blood cells in the encapsulation 
process is different from standard cell therapies, such as synthetic or engineered cells, as well as distinct from typical blood 
transfusions that utilize donor red blood cells for drug administration to the patient. The use of autologous blood may 
minimize safety risks associated with the use of donor blood and may reduce the potential immunogenic risks associated 
with donor cells and synthetic cell therapies.

The AIDE technology drug/device combination consists of a proprietary CE marked non-invasive automated device called 
the RCL, along with a sterile single-use treatment kit. The automated drug encapsulation process and treatment are 
designed to be completed at the point-of-care and includes a series of steps which take approximately two hours from start 
to finish:

• Collection of 50mL of a patient’s blood.

• Loading the patient's collected blood in the RCL using the sterile, single-use treatment kit.

• Autologous red blood cells in the RCL are swollen and their pores are “opened” using two hypotonic process 
solutions. 
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• Drug is added to the RCL and enters into the opened red blood cells. 

• Physiological osmotic conditions are then restored by adding a hypertonic solution that “reseals” the red 
blood cells.

• Drug that is not encapsulated during the process is removed by extensive washing. 

• Upon completion of the process, the drug encapsulated red blood cells are infused into the patient. 

Our AIDE technology is the result of more than two decades of rigorous scientific research and $100 million of investment, 
which has resulted in innovation that creates high barriers to competitive entry. The RCL and single-use treatment kit are 
proprietary products and CE marked in the EU, in accordance with the MDR and MDD.

Potential Benefits of Drug Encapsulated in Patient's Own Red Blood Cells 

Many efficacious drugs have limited therapeutic potential because of toxicity, while other drugs may have efficacy 
limitations due to biodistribution, pharmacokinetics, and pharmacodynamics. Our proprietary AIDE technology uses an 
automated process designed to encapsulate a drug into the patient’s own red blood cells to deliver a therapy in a potentially 
more effective and safer method. Autologous red blood cells have several characteristics that make them an ideal vehicle 
for drug delivery:

• Potential for improved biodistribution as encapsulated drug in autologous red blood cells is designed to 
enable the slow release of the drug from the red blood cells while circulating through various tissue beds.

• Potential for improved pharmacokinetics and pharmacodynamics, including increasing circulating half-life 
and optimized drug-receptor interactions. The improved pharmacokinetics and pharmacodynamics of the red 
blood cell encapsulated drug may significantly increase the desired therapeutic effects and improve the safety 
profile of the therapy.

• Potential for avoiding issues with donor compatibility associated with heterologous cells.

• Potential for the encapsulation of small or large molecules, peptides, and proteins inside autologous red blood 
cells to limit biodegradability and immunogenicity.

eDSP — Encapsulated Dexamethasone Sodium Phosphate

One of the first drugs we encapsulated in autologous red blood cells was DSP. DSP is a corticosteroid well-described for its 
anti-inflammatory properties but is also coupled with serious adverse events, including adrenal suppression. eDSP is 
designed to maintain the well-described efficacy of DSP while reducing or eliminating the significant adverse events that 
accompany chronic corticosteroid treatment. The altered biodistribution, pharmacokinetics, and pharmacodynamics of 
eDSP enabled by autologous red blood cells may, therefore, improve the safety profile while maintaining and/or improving 
the desired therapeutic effects of DSP.

eDSP was previously evaluated in multiple early-stage investigator-initiated trials and clinical trials to evaluate safety and 
efficacy across a number of disease indications, including:

• Ataxia-Telangiectasia (A-T): We completed an open-label, single-arm, multicenter Phase 2 clinical trial in 2012 
evaluating the efficacy and safety of eDSP on neurological symptoms and adaptive behavior in patients with A-T 
(NCT01255358). The study included 22 patients with A-T (mean age: 11.2 years) with confirmed diagnoses and 
partially supported or autonomous gait treated with monthly infusions of eDSP for six months and a 19-month 
extension for some participants. The primary endpoint utilized the rating scale ICARS to measure ataxia 
symptoms. The study results found a significant reduction in ICARS scores (mean reduction: 4 points for the 
intention-to-treat group and 5.2 points for the per-protocol group). A subgroup undergoing extended treatment 
showed a slower progression of the disease compared to untreated controls. eDSP was also well-tolerated with 
most adverse events being mild and unrelated to the treatment. No typical long-term corticosteroid side effects, 
such as weight gain or metabolic disruptions, were observed. The study concluded that eDSP significantly 
improved neurological symptoms and adaptive behavior in patients with A-T without well-described steroid-
related side effects. These findings provided the basis for advancing eDSP into a Phase 3 study in A-T.

• Ulcerative colitis (UC): We completed a double-blind, randomized, placebo-controlled Phase 2 clinical trial in 
2012 evaluating the efficacy and safety of eDSP in enabling oral corticosteroid withdrawal while maintaining 
remission in steroid-dependent patients with UC (NCT01171807). The study included 37 patients with 
corticosteroid-dependent UC randomized in two cohorts to receive eDSP (n=19) or placebo infusions (n=18) for 
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six months with the primary endpoint measuring the proportion of patients with UC who discontinued oral 
corticosteroids while maintaining remission. Secondary endpoints included reduction in corticosteroid-related 
adverse events and mucosal healing. Study results included: 1) efficacy measured by 68.4% of eDSP treated 
patients with UC successfully discontinuing oral corticosteroids while maintaining disease remission compared to 
22.2% in the placebo group (p-value = 0.008), and 2) safety demonstrated by corticosteroid-related adverse events 
decreasing significantly in the treatment group to 26.3% versus 72.2% in placebo controls (p-value = 0.008). 
Relapse occurred shortly after eDSP treatment cessation, highlighting the need for ongoing therapy for long-term 
benefits. The study concluded that eDSP enabled effective corticosteroid withdrawal and reduced adverse events 
in patients with UC, presenting a promising alternative for managing corticosteroid dependency. 

• Chronic obstructive pulmonary disease (COPD): We completed a Phase 1b/2a clinical trial in 2000 evaluating the 
efficacy and safety of eDSP in enabling a slow, prolonged release of corticosteroids as a novel approach managing 
COPD while potentially reducing well-described side effects and improving compliance. The study included 10 
patients with severe COPD, all of whom were previously treated with systemic or inhaled corticosteroids and β2-
agonists. Participants were randomized in three cohorts to receive eDSP as follows: 1) group A (n=5): single 
administration with varying doses, 2) group B (n=3): two infusions at 15-day intervals, and 3) group C (n=2): 
single infusion of eDSP monitored for pharmacokinetics. Following the administration of eDSP, all patients with 
COPD suspended previous systemic or inhaled corticosteroids and β2-agonists therapies and were requested to 
record the time at which they felt the need to take these drugs. The primary endpoint was measured by clinical 
improvement (e.g., reduced symptoms, decreased need for other medications) and pharmacokinetics of 
dexamethasone. Study results included: 1) efficacy as measured by significant clinical improvements in breathing, 
coughing, bronchospasm, and bronchostenosis, patient ability to avoid corticosteroids and β2-agonists for up to 30 
days after infusions, and reduced symptoms of dyspnea and bronchial obstruction; 2) safety demonstrated by no 
significant side effects observed and lower doses of dexamethasone used (25–50 times less than conventional 
doses) thereby minimizing exposure and potential toxicity. The study concluded that eDSP provided a promising 
alternative for managing COPD, reducing drug burden and side effects while maintaining efficacy. 

• Cystic fibrosis (CF): We completed a Phase 1b/2a clinical trial in 2004 evaluating the efficacy and safety of eDSP 
in patients with CF. The study included 17 patients with CF are homozygous for the ΔF508 mutation. Study 
results found that the procedure for loading red blood cells with DSP was safe and reproducible with no 
significant adverse effects observed, in addition to eDSP providing slow and prolonged release of DSP in the 
bloodstream, detectable for up to 28 days after infusion. Patients with CF treated with eDSP showed significant 
improvement in lung function (FEV1), significant reduction in infective relapses due to Pseudomonas aeruginosa, 
no significant changes in BMI, and a decrease in plasma levels of the inflammatory cytokine IL-8. The study 
concluded that eDSP offered a promising approach for reducing pulmonary inflammation and improving lung 
function in CF without the adverse effects commonly associated with conventional corticosteroid therapy. 

These previous clinical studies provide a robust set of efficacy and safety data upon which our development pipeline is 
informed. While each of these potential indications showed promising clinical study results, it was determined to advance 
eDSP for further evaluation of its efficacy and safety for the treatment of A-T primarily due to unmet need with no 
approved therapeutics for patients with A-T, previous literature showing a positive response to corticosteroids in the 
disease, a development path allowing for comparison to placebo control, favorable competitive landscape, and significant 
commercial opportunity. 

Phase 3 Lead Asset – eDSP for the Potential Treatment of A-T 

A-T Background and Prevalence

A-T is a rare inherited autosomal recessive neurodegenerative and immunodeficiency disorder caused by mutations in the 
ATM gene, which is responsible for cell homeostatic and cell division functions including but not limited to double-
stranded DNA repair, cell cycle regulation, and oxidative stress response. 

Typically, A-T is first diagnosed before the age of five as children begin to develop an altered gait and fall with greater 
frequency. As depicted below, neurological symptoms worsen and patients with A-T frequently become wheelchair-bound 
by adolescence with most of the clinical signs of neurodegeneration observed in patients with A-T before the age of 10. By 
the age of 12, the vast majority of patients with A-T have become non-ambulatory and the neurological signs of disease 
progression slow significantly. 
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Teenage years for patients with A-T are typically marked by repeated infections, pulmonary impairment, and malignancies. 
The median lifespan is approximately 25 to 30 years old with mortality due to infections and malignancy.

We completed a patient sizing project with third-party analysis from IQVIA Medial Claims (Dx), PharmetricsPlus (P+), 
and IQVIA Analytics, which confirmed that there are approximately 4,600 patients with A-T in the U.S. We estimate that 
there are and approximately 5,000 patients with A-T in the U.K. and EU4 countries. Currently, there are no approved 
therapeutic treatments for A-T and the global market, based on our internal estimates and assumptions, represents a more 
than $1 billion peak commercial opportunity. 

Limitations of Chronic Corticosteroid Administration

DSP is a corticosteroid well known for its anti-inflammatory properties as well as its significant adverse toxicity, including 
long-term adverse effects due to adrenal suppression. The optimal efficacy of corticosteroids is the result of two 
pharmacokinetic characteristics: 1) an initial bolus to achieve a high Cmax that results in high levels of corticosteroid 
receptor occupation; and 2) sufficient sustained tissue concentrations that allow for continued receptor site occupancy over 
time. In order for conventional corticosteroids to achieve these characteristics, they must be dosed frequently, typically 
daily. However, the delivery of corticosteroids by either intravenous, intramuscular, subcutaneous, or oral routes result in 
multiple peaks and troughs. Although corticosteroids can readily achieve Cmax levels required to establish efficacy, 
frequent dosing regimens repeatedly exceeds toxicity thresholds associated with adverse events, leading to the chronic 
adverse effects such as hyperglycemia, immunosuppression, and suppression of the HPA axis. These chronic daily dosing 
regimens sufficient to ensure efficacy lead to debilitating long-term adverse effects associated with HPA axis suppression.

eDSP is designed to maintain the well-described efficacy of DSP while reducing or eliminating the significant adverse 
events that accompany chronic corticosteroid treatment. The improved tissue biodistribution, pharmacokinetics, and 
pharmacodynamics of eDSP enabled by autologous red blood cells may, therefore, significantly improve the safety profile 
and increase the desired therapeutic effects of DSP.

Based on many years of patients with A-T being treated monthly with eDSP, the eDSP may minimize the long-term serious 
adverse effects that are a major impediment to the chronic administration of corticosteroids. Corticosteroid therapy without 
significant long-term safety liabilities would represent a major advancement in the potential treatment of many chronic 
diseases where corticosteroids are already known to be beneficial.

Proposed eDSP Mechanism of Action in A-T

Similar to conventionally dosed corticosteroids, eDSP has a multimodal mechanism of action resulting in potent anti-
inflammatory and immunosuppressive effects. Additionally, eDSP provides significant benefits due to the autologous 
encapsulated red blood cells, including a prolonged circulating half-life and improved tissue biodistribution. 
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Corticosteroids have a complex mechanism of action which collectively contribute to their powerful anti-inflammatory and 
immunosuppressive effects, making corticosteroids effective in treating various inflammatory and autoimmune conditions. 
Although a precise mechanism of action for DSP in A-T remains under investigation, we have summarized the key 
mechanisms by which we believe eDSP may play a synergistic therapeutic role in A-T:

• Saturation of the glucocorticoid receptor (GR) followed by maintenance of receptor occupancy. DSP is a 
potent corticosteroid that plays a significant role in the treatment of various inflammatory and autoimmune 
conditions. Its mechanism of action is multifaceted and primarily involves the modulation of gene expression 
through the GR. The primary mechanism of action involves GR activation in the cytoplasm and translocation to 
the nucleus, ultimately leading to modulation of gene expression that results in potent anti-inflammatory and 
immunosuppressive effects. Infusion of eDSP into the patient results in an initial period with high plasma levels 
that achieve near maximal GR saturation. After this initial short-lived peak, eDSP is continuously released slowly 
from the encapsulated autologous red blood cells over an approximate one-month treatment period at exposures 
below toxicity thresholds, thereby avoiding the adverse side-effects observed with daily corticosteroid use. The 
plasma concentrations are sufficient to maintain receptor occupation throughout the one-month treatment period, 
leading to continuous modulation of gene expression and extending the therapeutic effects.

• Enhanced biodistribution of DSP. DSP encapsulated in autologous red blood cells have a prolonged circulation 
after infusion, resulting in the continuous release of eDSP to target tissues throughout the 21 to 30 day treatment 
period. We believe that eDSP has the potential to migrate through tissues and tight capillaries, allowing for 
enhanced delivery to previously excluded tissue (blood brain barrier-excluded central nervous system tissue). 
Moreover, direct intracellular delivery of the eDSP to phagocytic cells (primarily macrophages) that engulf 
senescent red blood cells encapsulated with eDSP may help migrate drug to tissues and sites of inflammation 
better than conventional therapy. 

• Genomic response hypothesis. Currently under investigation is whether eDSP has a genomic response and is 
able to delay the onset of action of processes dependent on gene transcription and thereby inhibit inflammatory 
responses. Genomic responses to corticosteroids are believed to be their primary mechanism of action, potentially 
leading to modulation of gene expression that results in potent anti-inflammatory and immunosuppressive effects. 
This well-described anti-inflammatory process is primarily mediated through NFkB-dependent genomic effects 
and involves modulation of gene expression resulting in inhibition of pro-inflammatory mediators, including 
cytokines, prostaglandins, and leukotrienes. The genomic response to corticosteroids have a delayed onset of 
action since they are dependent on gene transcription. However, these effects are maintained throughout the 
treatment period with eDSP due to the continuous release of eDSP from encapsulated red blood cells. The degree 
of glucocorticoid receptor saturation is directly related to the intensity of the therapeutic corticosteroids genomic 
effects. 

• Non-genomic response hypothesis. Corticosteroids are also known to have rapid non-genomic effects, within 
seconds to minutes, rapidly binding to membrane-bound glucocorticoid receptors, leading to rapid intracellular 
signaling cascades that do not involve changes in gene transcription (mRNA-independent). Corticosteroids are 
known for their anti-inflammatory and neuroprotective effects. Examples of non-genomic effects of 
corticosteroids include rapid activation of mitogen-activated protein kinase (MAPK) and phosphoinositide 3-
Kinase (PI3K)/AKT pathways. These pathways are critical for neuronal plasticity and excitability, rapid 
modulation of ion channels and cell metabolism, and reduction in oxidative stress. Corticosteroids are known to 
rapidly modulate ion channel currents through membrane-associated GC receptors, which play a critical role in 
regulating neuronal excitability by allowing potassium ions to flow across the cell membrane in response to 
increased calcium and changes in action potential. Corticosteroids are also known to rapidly inhibit the ability of 
ATP to increase Ca2+ in neurons, thereby reducing glucose uptake and inducing calcium homeostasis. These 
rapid non-genomic responses result in improvements on mitochondrial calcium homeostasis, mitophagy, and ROS 
production in CNS.

As depicted below, eDSP achieves an initial Cmax required for efficacy in the first 24 hours after the initial infusion and 
then, over the following approximately 30 days, DSP is dephosphorylated by red blood cell intracellular phosphatases, 
resulting in the slow diffusion of DSP from the red blood cell.
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ATTeST Phase 3 Clinical Trial Results in Patients with A-T

We completed the largest global clinical trial of patients with A-T in a Phase 3 clinical trial called ATTeST (Ataxia 
Telangiectasia Trial with the eDSP SysTem; NCT02770807 / IEDAT-02-2015). ATTeST was an international, 
multicenter, randomized, double-blind, placebo-controlled, Phase 3 clinical trial of patients ages six years and older. The 
objective of ATTeST was to evaluate the effect of two doses (Low Dose and High Dose eDSP infusion) of eDSP, 
compared to placebo, on central nervous system symptoms in subjects with A-T. The initial treatment period was six 
months. All participants who completed efficacy assessments over the initial six months were eligible to continue in an 
additional six-month, double blind, placebo-controlled treatment designed to collect longer-term safety and efficacy data. 
There were 176 patients randomized (1:1:1) between Low Dose (mean of 8.2 mg ± standard deviation of 3.3 mg), High 
Dose (mean of 17.4 mg ± standard deviation of 5.4 mg), and placebo. Participants received monthly doses for 12 months. 
At time points of month six and nine, one-third of participants on placebo switched to active drug, respectively. All 
participants who completed treatment in the ATTeST study were subsequently eligible to enroll in an open-label extension 
study (NCT03563053 / IEDAT-03-2018; OLE-IEDAT) with 104 participants receiving High Dose eDSP. 

The primary efficacy endpoint of ATTeST was change in neurological symptoms from baseline to month six measured by 
mICARS and compared between eDSP active arms and the placebo control arm using a mixed model repeated measures 
analysis. The ICARS was developed to quantify the level of impairment as a result of ataxia as related to hereditary ataxias. 
The modified ICARS, or mICARS, was the result of discussions with the FDA. The key secondary efficacy endpoint of 
ATTeST was the change in participant’s global clinical status from baseline until month six. This was measured by using 
the CGI-C. The safety objective was to evaluate the safety and tolerability of two dose levels of eDSP compared to placebo 
in participants based on the occurrence of AEs.

The primary efficacy endpoint was assessed in the mITT population,which included all randomly assigned participants who 
received at least one dose of study treatment and had at least one post-baseline assessment of the primary outcome. 
Efficacy was also assessed in the PP population, which included all participants who did not have any major protocol 
violations and completed the treatment period of the study within 228 days (allowed for only one missed dose). Of note, 
the majority of patients eliminated from the PP population were due to COVID-19. COVID-19 uniquely impacted this trial 
because of two critical factors: 1) participants received their infusion at hospitals where essential personnel were diverted 
to care for COVID patients, and 2) participants with A-T are immunocompromised and there was hesitation in taking them 
into a high risk setting for acquiring the infection.

The mITT population comprised 164 participants (n = 56 in the Low Dose group, n = 54 in the High Dose group, and n = 
54 in the placebo group). The point estimate of ATTeST’s treatment effect LSM and a p-value are presented below. High 
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Dose eDSP missed the pre-specified primary efficacy endpoint with a p-value of 0.077. However, High Dose eDSP 
demonstrated statistical significance in the PP population with a p-value of 0.019. 

Importantly, a notable benefit was demonstrated in the pre-specified subgroup analysis of the cohort aged six to nine years 
old treated with High Dose eDSP measured by mICARS change from baseline, suggesting an age-dependent therapeutic 
potential as most of the clinical signs of neurodegeneration are observed in patients with A-T before the age of 10. 
mICARS is focused on lower limb movement and published natural history data suggest two distinctive regression patterns 
between patients ages six to nine — and 10 years or older — with rapid neurological deterioration in the younger age group 
(six to nine years) compared to a much slower deterioration in older patients (10 years or older). These data underpin the 
treatment effect in the patient population where neurodegeneration is most pronounced. As depicted below, pre-specified 
subgroup analyses were performed in the six to nine year old subgroup in the mITT population with a statistically 
significant difference (p=0.0016) for mICARS in the High Dose group as compared to placebo. 

After the initial six-month ATTeST clinical trial period, participants were eligible to continue an additional six months of 
double-blind, placebo-controlled treatment, designed to collect longer-term safety and efficacy data. All participants who 
completed treatment were eligible to enroll in an OLE study (IEDAT-03-2018) and receive High Dose eDSP. 
The safety population included all participants who received at least one dose of study treatment. The safety and 
tolerability of treatment was based on the occurrence of TEAEs, SAEs, discontinuation of study treatment due to AEs, and 
changes in vital signs, laboratory parameters, electrocardiograms, and physical or neurological examinations.
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In the ATTeST clinical trial, eDSP treatment in the initial six month treatment period was well tolerated with only mild to 
moderate and transient AEs that rapidly resolved without medical intervention in all dose groups. The only TEAE was 
severe anemia in one patient in the High Dose group, which resolved and treatment continued. Two participants 
discontinued study participation in the High Dose group owing to AEs. The descriptive safety data, which showed no 
difference in the frequency of TEAEs or SAEs between treated groups and the placebo group, indicate a favorable safety 
profile of eDSP. There were no clear, clinically significant differences in potential corticosteroid-related side effects 
observed between the treated and placebo groups; including adrenal insufficiency, cushingoid appearance, hyperglycemia, 
hirsutism, osteoporosis, growth and development through puberty, and serious systemic infections. No other clinically 
relevant adverse effects of treatment were noted in vital signs data, electrocardiograms, physical examinations, or 
neurological examinations. 

ATTeST Data Publications, Presentations, and Ongoing Analysis 

The data generated from our prior Phase 3 ATTeST clinical trial, the largest study in A-T completed to date, continues to 
provide opportunities for us to showcase the favorable safety profile of eDSP and its positive effect demonstrated in a 
subset of patients with A-T. 

In August 2024, we announced the online publication of Phase 3 ATTeST data in The Lancet Neurology titled The Lancet 
Neurology publication entitled Safety and efficacy of intra-erythrocyte dexamethasone sodium phosphate in children with 
ataxia-telangiectasia (ATTeST): a multicenter, randomized, double-blind, placebo-controlled phase 3 trial. This 
publication highlighted key findings of the ATTeST study, including the favorable safety profile of eDSP and its positive 
effect of treatment in a subset of patients with A-T ages six to nine – the age range that typically experiences rapid clinical 
decline. Additionally, in January 2025, we announced the online publication of safety data from patients with A-T treated 
with eDSP for a minimum of 24 months in Frontiers in Neurology titled Long-term safety of dexamethasone sodium 
phosphate encapsulated in autologous erythrocytes in pediatric patients with Ataxia-Telangiectasia. The publication 
highlighted post-hoc analysis of patients with A-T treated over 24 to 61 months of dosing in our ATTeST and OLE study, 
which showed eDSP was administered without the chronic debilitating toxicities observed with standard corticosteroid 
treatment. 

We also participated at notable scientific congresses where we presented additional post-hoc analysis from the ATTeST 
study. In November 2024, we presented two posters at the 2024 International Congress for Ataxia Research (ICAR). The 
objective of the first 2024 ICAR poster titled Growth and Bone Mineral Density (BMD) in Children with Ataxia-
Telangiectasia (A-T) Treated with Intra-Erythrocyte Dexamethasone (eDSP) for 24 months describes that eDSP treatment 
did not adversely affect growth and bone mineral density in patients with A-T treated for 24 months. The objective of the 
second 2024 ICAR poster titled Cross-sectional Analysis of International Cooperative Ataxia Rating Scale (ICARS) 
Subcomponent Scores in Children with Ataxia-Telangiectasia (A-T) identifies ICARS subcomponents with reduced kinetic 
function domain best reflect progression of disease by age, and that mICARS and RmICARS analyses focused on a 
participant's posture and gait capture the fastest neurological symptom progression in patients with A-T between the ages 
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of six to 10 years old. At the 53rd Child Neurology Society (CNS) Annual Meeting in November 2024, we presented a 
poster highlighting ATTeST's safety data titled Treatment-Emergent Adverse Events (TEAEs) in Children With Ataxia-
Telangiectasia Treated for One Year With Intra-Erythrocyte Dexamethasone Sodium Phosphate (eDSP) highlighting that 
eDSP treatment was generally well tolerated with most TEAEs being mild to moderate and transient, and generally similar 
between eDSP and placebo-treated patients. This CNS poster also noted the lack of side effects typically attributed to 
chronic steroid use, such as cushingoid features, hyperglycemia, hirsutism, or hypertension, which were not observed in 
eDSP treated patients with A-T, 

Additionally, we have initiated transcriptomic profiling of whole blood samples from the Phase 3 ATTeST clinical trial as 
we continue to investigate mechanism of action and treatment-responsive biomarkers after treatment with eDSP compared 
to placebo treated patients. The sequencing of all ATTeST samples is underway with results expected later in 2025. 
Additionally, secondary confirmation of RNA sequencing results using an independent orthogonal method (long read DNA 
sequencing) is underway.

Pivotal Phase 3 NEAT Clinical Trial of eDSP in Patients with A-T

We gained valuable learnings from the ATTeST clinical trial. Treating patients early is an important factor in A-T because 
the rate of neurological deterioration is most pronounced between the ages of six to nine years old.

We began enrollment of a pivotal Phase 3 NEAT clinical trial of eDSP in patients with A-T in June 2024 and, as of March 
24, 2025, 61 participants have been enrolled in the study and 24 participants have entered the OLE study. NEAT is an 
international, multicenter, randomized, double-blind, placebo-controlled study to evaluate the neurological effects of eDSP 
in patients with A-T. We plan to enroll approximately 86 patients with A-T ages six to nine years old randomized (1:1) 
between eDSP or placebo, and approximately 20 patients with A-T ages 10 years or older. Participants who complete the 
full treatment period, complete the study assessments, and provide informed consent will be eligible to transition to an OLE 
program after trial completion. The primary efficacy endpoint for the NEAT study will be measured by the change from 
baseline to last visit completion in RmICARS. We expect to complete enrollment of our Phase 3 NEAT clinical trial by the 
end of second quarter of 2025 and report topline results in the fourth quarter of 2025.

We plan to initiate a Pediatric Investigational Plan (PIP) to enroll approximately 12 evaluable children with A-T weighing 
at least 9 kg and less than 15 kg. The primary objective of the study is to examine the safety and pharmacokinetics of the 
eDSP in a younger patient population. We expect that this open label study will provide six months of eDSP with the 
option to continue treatment through a Compassionate Use Program or an Expanded Access Program.

Regulatory Interactions

The pivotal Phase 3 NEAT clinical trial is conducted under an SPA agreement with the FDA, which should allow for the 
submission of an NDA following completion of this study, provided we obtain positive results. The SPA agreement reflects 
the inclusion of the primary endpoint of RmICARS at the request of the FDA. Our plan is to submit an NDA in 2026 with 
expectations to submit a MAA to the EMA shortly thereafter. eDSP is regulated as a drug/device combination product by 
the FDA. We anticipate submitting a 505(b)(2) NDA to the FDA, which allows us to rely upon the agency’s prior findings 
of safety and effectiveness for the active pharmaceutical ingredient DSP.

eDSP has received orphan drug designation for the treatment of A-T from the FDA and EC. The eDSP System’s RCL is a 
CE marked non-invasive device that allows blood processing at the point of care, and the sterile, single-use treatment kit is 
a CE marked medical device in accordance with the MDR. Process Solutions are CE marked according to the MDD.
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Phase 2 Candidate — eDSP for the Potential Treatment of DMD 

We intend to investigate additional indications for eDSP where chronic corticosteroid treatment is or has the potential to 
become standard of care. We selected DMD as our second development program for eDSP. 

DMD Background and Prevalence

DMD is an inherited severe muscle-wasting condition caused by X-linked recessive pattern gene mutations located on the 
X chromosome. The mutated dystrophin gene in DMD leads to a deficiency or absence of dystrophin protein in muscle 
cells. This disrupts muscle structure and function, causing progressive muscle weakness and degeneration. DMD is a 
progressive disease, meaning that muscle weakness worsens over time and is the most common and most severe form of 
muscular dystrophy diagnosed in childhood.

Typically, DMD symptoms begin in early childhood and the disease eventually affects all voluntary muscles, including the 
heart and respiratory muscles. Symptoms of DMD usually appear between the ages of two and six years of age. Progressive 
muscle weakness is the hallmark of DMD and typically starts in the hips and thighs, then spreads to other muscles. Patients 
with DMD may have delays in walking, running, or other motor skills and most patients with DMD require a wheelchair 
by their early teenage years. Heart muscle involvement (cardiomyopathy) is common in DMD and can lead to heart failure 
while weakness of respiratory muscles can cause breathing difficulties and increase susceptibility to respiratory infections. 
Without proper management, the median lifespan of patients with DMD is approximately 20 to 30 years old; however, with 
advancements in care, many now live longer.

DMD affects approximately one in every 3,500 to 5,000 male live births worldwide. We estimate that there are 
approximately 15,000 patients with DMD in the U.S. There are currently several corticosteroid treatments for DMD, 
including prednisone, prednisolone, betamethasone, deflazacort, vamorolone, and many in development that could allow 
for longer half-lives and less adverse events than approved corticosteroids. However, none of these therapeutics are 
designed to effectively eliminate the broad range of toxicities associated with chronic corticosteroid administration. 

Limitations of Chronic Corticosteroid Administration in DMD

We consider DMD an ideal indication for eDSP as corticosteroids are the standard of care for this rare disease, but their 
utility is limited by significant chronic toxicity due to adrenal suppression. The standard delivery of corticosteroids by 
either intravenous, intramuscular, subcutaneous, oral routes for patients with DMD results in multiple peaks and troughs. 
Although corticosteroids can readily achieve Cmax levels required to establish efficacy, the frequent dosing repeatedly 
exceeds toxicity thresholds associated with adverse events, leading to debilitating serious adverse effects such as 
hyperglycemia, immunosuppression, and suppression of the HPA. As a result, corticosteroid treatment in patients with 
DMD is commonly interrupted during adolescence due to weight gain, growth suppression, cushingoid appearance, 
diabetes, osteoporosis, interference with sexual maturation, and delayed puberty.eDSP has the potential to provide efficacy 
in patients with DMD while avoiding these long-term toxicities associated with HPA axis suppression.

Phase 2 Candidate — eDSP for the Potential Treatment of DMD

We are currently in the process of generating a Phase 2 clinical trial study design to evaluate eDSP for the potential 
treatment of patients with DMD. We intend to initiate a Phase 2 clinical trial designed to evaluate eDSP for the potential 
treatment of patients with DMD in 2025, which we expect to conduct utilizing capital efficient study approaches and 
subject to receiving financial support from grant and/or opportunistic funding opportunities.

New Indications and Program Expansion Potential

The potential for robust program expansion and new indication targeting for eDSP alone is significant. We completed an 
evaluation of other potential indications for eDSP beyond A-T and DMD where chronic corticosteroid treatment is or has 
the potential to become standard of care. This evaluation process spanned across ataxia, neuromuscular, hematology, 
cancer, and autoimmune disease indications with a focus on rare diseases with compelling competitive advantages and 
significant commercial opportunities. 

We prioritized a list of other potential rare disease targets under consideration, which include: 1) autoimmune hepatitis, 2) 
pulmonary sarcoidosis, 3) dermatomyositis, 4) pemphigus vulgaris, 5) Hashimoto’s encephalopathy, 6) Becker muscular 
dystrophy, 7) pediatric lupus, 8) juvenile idiopathic arthritis, 9) myasthenia gravis, 10) limb-girdle muscular dystrophy, and 
11) chronic inflammatory demyelinating polyradiculoneuropathy. 

Table of Content

11



As a next step, we intend to select the highest potential indications from this prioritized list of indications beyond A-T and 
DMD and begin advancement of additional new drug development programs for immunological and autoimmune focused 
rare disease indications for eDSP. Development activities would include the development of Phase 2 or Phase 3 clinical 
trial study designs to evaluate eDSP for the selected indications and are subject to additional financing.

Manufacturing

We currently operate one manufacturing facility in Medolla, Italy, which is authorized for the design and development, 
production, distribution, and servicing of our RCL machines, single-use treatment kits, and all proprietary medical devices. 
This production facility complies with EU ISO13485 and U.S. quality standards for medical device manufacturers. We also 
use several third-party manufacturers to produce key components and for final assemblies of the RCL and  treatment kit. 
We believe our current leased space is sufficient to meet our current needs to ensure adequate supply in our ongoing and 
future clinical trials, as well as anticipated early commercial needs, if eDSP is approved for marketing.

We also rely on third-party providers to manufacture sterile process solutions and drug product. Under unilateral 
development of our drug candidates, we are responsible for our internal manufacturing efforts, as well as for those of our 
third-party contract manufacturers, and we expect to continue to rely on internal manufacturing and multiple external 
manufacturers. We believe there are multiple sources for all of the materials required for the manufacture of our drug 
candidates. We intend to identify and qualify additional manufacturers to provide both process solutions and bulk drug 
product manufacturing services prior to submission of an NDA to the FDA as necessary to provide adequate commercial 
quantities of each of the sterile solutions. As our drug candidates advance through development, we expect to enter into 
long-term commercial supply agreements with key suppliers and manufacturers to fulfill and secure the ongoing and 
planned preclinical, clinical, and, if our drug candidates are approved for marketing, our commercial supply needs.

Commercialization Plan 

We plan to establish a commercial infrastructure in the U.S. to support the launch of eDSP, provided we obtain positive 
results from the Phase 3 NEAT clinical trial and subsequent regulatory approval from the FDA. 

If we receive FDA approval for eDSP for the treatment of A-T, we plan to utilize a specialty distribution model to support 
drug availability to patients. We will also utilize a patient-centered hub to support education, insurance coverage, and 
compliance.

Commercial infrastructure for rare disease drugs typically consists of a targeted specialty sales force responsible for a 
focused group of stakeholders, including physicians, specialty distributors, and patient groups. Each sales territory 
collaborates closely with a cross functional team, including sales management, medical liaisons, internal sales support, 
marketing, and distribution. One challenge unique to commercializing therapies for rare diseases is the difficulty in 
identifying eligible patients due to the very small and sometimes heterogeneous disease populations. 

Additional capabilities important to the rare disease marketplace include the management of key accounts such as centers 
of excellence, managed care organizations, group-purchasing organizations, specialty distributors and pharmacies, and 
government accounts. To develop the required commercial infrastructure, we will have to invest significant financial and 
management resources. Some of these resources will be committed prior to any regulatory confirmation that any of our 
drug candidates will be approved. 

Outside of the U.S., where appropriate and depending on the terms of contractual arrangements, we plan to commercialize 
eDSP through strategic partners. In certain instances, we may consider building our own commercial infrastructure.

Competition

We face competition from a number of different sources, including large and specialty pharmaceutical and biotechnology 
companies, academic research institutions, governmental agencies and public and private research institutions. We believe 
that the key competitive factors affecting the success of any drug candidates will include efficacy, safety profile, method of 
administration, cost, level of promotional activity, and intellectual property protection. 

There are currently no therapies approved for A-T on the global market. If eDSP is approved for the treatment of A-T, it 
has the potential to be the first treatment on the market for this indication, but it currently faces pipeline competition. 
Pipeline competition for this rare disease results in competition for patient recruitment, as well as investigators’ time and 
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resources. There are drugs currently in development for A-T in the U.S., and other countries, including corticosteroids. 
Aqneursa (levacetylleucine) in development by IntraBio; GTX-102, an oral spray formulation of betamethasone, in 
development by Grace Therapeutics; MBM-01, an EPAS1/HIF1 inhibitor, in development by Matrix Biomed; splice-
switching antisense oligonucleotide in development by the Boston Children’s Hospital; triheptanoin, a medium-chain 
triglyceride marketed by Ultragenyx under the name Dojolvi, in development by The University of Queensland; and 
nicotinamide riboside, in development by Oslo University Hospital. In addition to drugs in development, there are many 
available corticosteroids, including prednisone, prednisolone, betamethasone, deflazacort, vamorolone, and many in 
development that could allow for longer half-lives and less AEs than approved corticosteroids. 

If approved and launched commercially, eDSP may face competition from these drugs and drug candidates. Some of these 
drug candidates may enter the market prior to eDSP, and some of these drug candidates could limit the market or level of 
reimbursement available for eDSP, if it is commercialized.

Intellectual Property 

The divesture of the numerous patents and patent applications relating to the compound NOV004 was completed on 
October 31, 2023. Under the Termination Agreement, we agreed to reimburse PRF for certain fees and costs incurred in 
connection with the prosecution of the licensed patents prior to termination. We also agreed to assign to PRF certain 
documents and materials developed by us in connection with the development of the licensed product under the License 
Agreement, subject to our retained right to use such documents and materials for internal research purpose. If during a 
specified period following the termination of the License Agreement, PRF assigns or grants any license, option or other 
rights under the licensed patents to certain third parties that we had identified in its prior efforts to pursue out-licensing 
opportunity, PRF would be required to pay us 35% of related payments received by PRF.

EryDel, our wholly owned subsidiary, owns numerous patents and patent applications covering eDSP and AIDE 
technology in the United States and in jurisdictions outside of the United States. Issued patents covering eDSP and the 
AIDE technology have been obtained in the United States, Europe, Japan, and a number of other jurisdictions outside of 
the United States. Our patent portfolio consists of six published patent families. Two patent families are directed to the 
eDSP System and the process for loading a drug into an erythrocyte. A third patent family is directed to the therapeutic use 
of drug-loaded erythrocytes in treating disease.

The first patent family consists of U.S. Patent No. 9,089,640 and select foreign counterparts. The ‘640 patent issued on July 
28, 2015. The ‘640 patent is the U.S. national phase entry of International PCT Patent Appl. No. PCT/IB2011/000891, filed 
on April 26, 2011, which claims priority to U.S. Provisional Patent Appl. No. 61/373,018, filed on August 12, 2010. The 
patent has 154 days of PTA and will expire in 2031 (excluding PTE). The ‘640 patent was recorded as assigned to EryDel 
on January 4, 2013. The ‘640 patent discloses a portable and automated apparatus and kit for introducing compounds 
within erythrocytes. The apparatus has a reusable part provided with mechanical elements such as pumps and valves and 
electronic units such as a control unit, which introduces compounds into erythrocytes in an automated manner. The 
apparatus also has a disposable part which comes into contact with the sample containing the erythrocytes. The apparatus 
also provides for further concentration of the erythrocytes after they have been treated. There are foreign counterparts in 
the same family, including in Italy, Australia, Brazil, Canada, China, Israel, Japan, Mexico, Russia, Singapore, South 
Korea, and the EPO. The corresponding EPO patent is EP 2563343 B1. The claims of this patent cover the RCL and 
treatment kit. The first patent family consists of PCT Application No. PCT/IB2025/050489 and U.S. Patent Application 
No. 19/025657, both of which were filed on January 16, 2025. These applications claim priority to provisional patent 
applications 63/625,213, filed January 25, 2024, and 63/626,398, filed January 29, 2024. These applications have not yet 
published.

The second patent family consists of U.S. Patent No. 10,849,858 and select foreign counterparts. The ‘858 patent issued on 
December 1, 2020. The ‘858 patent was in the U.S. national phase entry of International PCT Patent Appl. No. PCT/
IB2014/061338, filed on May 9, 2014, which claims priority to Italian Application numbers RM2013A0280 and 
RM2013A0610, filed May 10, 2013 and November 5, 2013, respectively. The ‘858 application was recorded as assigned to 
EryDel on December 11, 2015. The patent has 477 days of PTA and will expire in 2035 (excluding PTE). The ‘858 patent 
discloses a second swelling step that differentiates it from the method of the prior art which only has one swelling step. The 
second swelling step of the ‘858 patent leads to significant improvement in the viability and tunability of the erythrocytes 
before and after drug loading. U.S. Pat. Appl. No. 17/083,771, which is a continuation application of the ‘858 patent, was 
allowed by the USPTO on January 29, 2025. The allowed claims of the ‘771 application are directed to methods for 
treating A-T. The patent is expected to expire in 2036 with PTA, which has not been calculated yet. There are foreign 
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counterparts in the same family, including in Italy, Australia, Brazil, Canada, China, Israel, Japan, Mexico, Philippines, 
Russia, Singapore, South Korea, and the EPO. The corresponding EPO patent is EP 2994117 B1. This patent covers the 
planned method of operation of the eDSP System.

We actively protect our commercially important proprietary technology by, among other methods, obtaining, maintaining, 
and defending our patent rights. Issued patents can provide protection for varying periods of time, depending upon the date 
of filing of the patent application, the date of patent issuance and the legal term of patents in the countries in which they are 
obtained. In general, patents issued for applications filed in the United States can provide exclusionary rights for 20 years 
from the earliest effective non-provisional filing date. In addition, in certain instances, the term of an issued U.S. patent that 
covers or claims an FDA approved product can be extended to recapture a portion of the term effectively lost as a result of 
the FDA regulatory review period, which is called patent term extension. The period of patent term extension in the United 
States cannot be longer than five years and the total patent term, including the extension period, must not exceed 14 years 
following FDA approval. The term of patents outside of the United States varies in accordance with the laws of the foreign 
jurisdiction, but typically is also 20 years from the earliest effective non-provisional filing date. However, the actual 
protection afforded by a patent varies on a product-by-product basis, from country-to-country, and depends upon many 
factors, including the type of patent, the scope of its coverage, the availability of regulatory-related extensions, the 
availability of legal remedies in a particular country and the validity and enforceability of the patent. Some countries also 
provide mechanisms to recapture a portion of the patent term lost during regulatory review, similar to patent term extension 
in the United States. The amount of patent term that can be recaptured depends on the laws of the relevant jurisdictions. 

As with other biotechnology and pharmaceutical companies, our ability to maintain and solidify our proprietary and 
intellectual property position for our drug candidates and technologies will depend on our success in obtaining effective 
patent claims and enforcing those claims if granted. However, our pending patent applications, and any patent applications 
that we may in the future file or license from third parties may not result in the issuance of patents. We cannot guarantee 
that our owned pending patent application, or any patent applications that we may in the future file or license from third 
parties, will result in the issuance of patents. We also cannot predict the scope of claims that may be allowed or enforced in 
our patents. In addition, the coverage claimed in a patent application can be significantly reduced before the patent is 
issued, and its scope can be reinterpreted after issuance. Consequently, we may not obtain or maintain adequate patent 
protection for any of our programs and drug candidates. Any issued patents that we may receive in the future may be 
challenged, invalidated or circumvented. For example, we cannot be certain of the priority rights of inventions covered by 
pending third-party patent applications. If third parties prepare and file patent applications in the United States or other 
jurisdictions that also claim technology or therapeutics to which we have rights, we may have to participate in interference 
proceedings, post-grant review, reissue, or reexamination in the USPTO and equivalent foreign courts, which could result 
in substantial costs to us even if the eventual outcome, which is highly unpredictable, is favorable to us. In addition, 
because of the extensive time required for clinical development and regulatory review of a drug candidate we may develop, 
it is possible that, before any of our drug candidates can be commercialized, any related patent may expire or remain in 
force for only a short period following commercialization, thereby limiting any protection such patent would afford the 
respective product and any competitive advantage such patent may provide. For more information regarding the risks 
related to our intellectual property, see “Risk Factors—Risks Relating to Our Intellectual Property.” 

The term of individual patents depends upon the legal term of the patents in the countries in which they are obtained. In 
most countries in which we file, the patent term is 20 years from the earliest date of filing a non-provisional patent 
application in the United States. In the United States, the patent term of a patent that covers an FDA-approved drug may 
also be eligible for patent term extension, which permits patent term restoration as compensation for the patent term lost 
during the FDA regulatory review process. The Hatch-Waxman Act permits a patent term extension of up to five years 
beyond the expiration of the patent. The length of the patent term extension is related to the length of time the drug is under 
regulatory review. Patent term extension cannot extend the remaining term of a patent beyond a total of 14 years from the 
date of product approval, only one patent applicable to an approved drug may be extended and only those claims covering 
the approved drug, a method for using it, or a method for manufacturing it may be extended. Similar provisions are 
available in Europe and other foreign jurisdictions to extend the term of a patent that covers an approved drug. In the 
future, if and when our drug candidates receive FDA approval, we expect to apply for patent term extensions on patents 
covering those drug candidates. We plan to seek patent term extensions to any of our issued patents in any jurisdiction 
where these are available, however there is no guarantee that the applicable authorities, including the FDA in the United 
States, will agree with our assessment of whether such extensions should be granted, and if granted, the length of such 
extensions. For more information regarding the risks related to our intellectual property, see “Risk Factors—Risks Relating 
to Our Intellectual Property.”

Table of Content

14



In addition to patent protection, we also rely on trademark registration, trade secrets, know-how, other proprietary 
information and continuing technological innovation to develop and maintain our competitive position. We seek to protect 
and maintain the confidentiality of proprietary information to protect aspects of our business that are not amenable to, or 
that we do not consider appropriate for, patent protection. Although we take steps to protect our proprietary information 
and trade secrets, including through contractual means with our employees and consultants, third parties may 
independently develop substantially equivalent proprietary information and techniques or otherwise gain access to our trade 
secrets or disclose our technology. Thus, we may not be able to meaningfully protect our trade secrets and we cannot 
guarantee, however, that these agreements will afford us adequate protection of our intellectual property and proprietary 
information rights. It is our policy to require our employees, consultants, outside scientific collaborators, sponsored 
researchers and other advisors to execute confidentiality agreements upon the commencement of employment or consulting 
relationships with us. These agreements provide that all confidential information concerning our business or financial 
affairs developed or made known to the individual during the course of the individual’s relationship with us is to be kept 
confidential and not disclosed to third parties except in specific circumstances. Our agreements with employees also 
provide that all inventions conceived by the employee in the course of employment with us or from the employee’s use of 
our confidential information are our exclusive property. However, such confidentiality agreements and invention 
assignment agreements can be breached, and we may not have adequate remedies for any such breach. Additionally, some 
of our trade secrets and know-how for which we decide to not pursue additional patent protection may, over time, be 
disseminated within the industry through independent development and public presentations describing the methodology. 
For more information regarding the risks related to our intellectual property, see “Risk Factors—Risks Relating to Our 
Intellectual Property.”

The patent positions of biotechnology companies like ours are generally uncertain and involve complex legal, scientific and 
factual questions. Our commercial success will also depend in part on not infringing upon the proprietary rights of third 
parties. It is uncertain whether the issuance of any third-party patent would require us to alter our development or 
commercial strategies, or our drugs or processes, obtain licenses or cease certain activities. Our breach of any license 
agreements or our failure to obtain a license to proprietary rights required to develop or commercialize our future drug 
candidates may have a material adverse impact on us. If third parties prepare and file patent applications in the United 
States that also claim technology to which we have rights, we may have to participate in interference or derivation 
proceedings in the USPTO to determine priority of invention. For more information, see “Risk Factors—Risks Relating to 
Our Intellectual Property.” 

Regulatory Matters

Government authorities in the United States at the federal, state and local level, and in other countries and jurisdictions, 
extensively regulate, among other things, the research, development, testing, manufacture, quality control, approval, 
labeling, packaging, storage, record-keeping, promotion, advertising, distribution, post-approval monitoring and reporting, 
marketing, sampling and export and import of pharmaceutical products. Generally, before a new drug can be marketed, 
considerable data demonstrating its quality, safety and efficacy must be obtained, organized into a format specific for each 
regulatory authority, submitted for review and approved by the regulatory authority.

Products composed of components that would normally be regulated by different centers at the FDA are known as 
combination products. Typically, the FDA’s Office of Combination Products assigns a combination product to a specific 
agency center as the lead reviewer. The FDA determines which center will lead a product’s review based upon the 
product’s primary mode of action. Depending on the type of combination product, its approval, clearance or licensure may 
usually be obtained through the submission of a single marketing application. We anticipate that eDSP will be regulated as 
a drug, and that the FDA will permit a single regulatory submission seeking approval of eDSP. Even when a single 
marketing application is required for a combination product, such as an NDA for a combination pharmaceutical and device 
product, both the FDA’s Center for Drug Evaluation and Research and the FDA’s Center for Devices and Radiological 
Health may participate in the review. An applicant will also need to discuss with the agency how to apply certain premarket 
requirements and post-marketing regulatory requirements, including conduct of clinical trials, AE reporting and GMP, to 
their combination product.

U.S. Drug Development

In the United States, the FDA regulates drugs under the Federal Food, Drug, and Cosmetic Act, or FDCA, and its 
implementing regulations. The process of obtaining regulatory approvals and the subsequent compliance with appropriate 
federal, state, local and foreign statutes and regulations requires the expenditure of substantial time and financial resources. 
Failure to comply with the applicable U.S. requirements at any time during the product development process, approval 
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process or post-market may subject an applicant to administrative or judicial sanctions. These sanctions could include, 
among other actions, the FDA’s refusal to approve pending applications, withdrawal of an approval, a clinical hold, 
untitled or warning letters, product recalls or market withdrawals, product seizures, total or partial suspension of production 
or distribution, injunctions, fines, refusals of government contracts, restitution, disgorgement and civil or criminal 
penalties.

An applicant seeking approval to market and distribute a new drug product in the United States must typically undertake 
the following:

• completion of preclinical laboratory tests, animal studies and formulation studies in compliance with the 
FDA’s GLP, regulations;

• submission to the FDA of an IND, which must take effect before human clinical trials may begin;

• approval by an independent IRB, representing each clinical site before each clinical trial may be initiated;

• performance of adequate and well-controlled human clinical trials in accordance with GCPs, to establish the 
safety and efficacy of the proposed drug product for each proposed indication;

• preparation and submission to the FDA of an NDA, requesting marketing for one or more proposed 
indications;

• review by an FDA advisory committee, where appropriate or if applicable;

• satisfactory completion of one or more FDA inspections of the manufacturing facility or facilities at which 
the product, or components thereof, are produced to assess compliance with current Good Manufacturing 
Practices, or cGMP, requirements and to assure that the facilities, methods and controls are adequate to 
preserve the product’s identity, strength, quality and purity;

• satisfactory completion of FDA audits of clinical trial sites to assure compliance with GCPs and the integrity 
of the clinical data;

• payment of user fees and securing FDA approval of the NDA; and

• compliance with any post-approval requirements, including the potential requirement to implement a Risk 
Evaluation and Mitigation Strategy, or REMS, and the potential requirement to conduct post-approval studies.

Preclinical Studies

Before an applicant begins testing a compound with potential therapeutic value in humans, the drug candidate enters the 
preclinical testing stage. Preclinical studies include laboratory evaluation of product chemistry, toxicity and formulation, as 
well as in vitro and animal studies to assess the potential safety and activity of the drug for initial testing in humans and to 
establish a rationale for therapeutic use. The conduct of preclinical studies is subject to federal regulations and 
requirements, including GLP regulations. The results of the preclinical tests, together with manufacturing information, 
analytical data, any available clinical data or literature and plans for clinical trials, among other things, are submitted to the 
FDA as part of an IND. Some long-term preclinical testing, such as animal tests of reproductive toxicology and 
carcinogenicity, may continue after the IND is submitted.

The IND and IRB Processes

The authorization for an IND must be secured prior to interstate shipment and administration of any new drug that is not 
the subject of an approved NDA. In support of a request for an IND, applicants must submit a protocol for each clinical 
trial and any subsequent protocol amendments must be submitted to the FDA as part of the IND. In addition, the results of 
the preclinical tests, together with manufacturing information, analytical data, any available clinical data or literature and 
plans for clinical trials, among other things, are submitted to the FDA as part of an IND. The FDA requires a 30-day 
waiting period after the filing of each IND before clinical trials may begin. This waiting period is designed to allow the 
FDA to review the IND to determine whether human research subjects will be exposed to unreasonable health risks. At any 
time during this 30-day period, the FDA may raise concerns or questions about the conduct of the trials as outlined in the 
IND and impose a clinical hold. In this case, the IND sponsor and the FDA must resolve any outstanding concerns before 
clinical trials can begin.

Following commencement of a clinical trial under an IND, the FDA may also place a clinical hold or partial clinical hold 
on that trial. A clinical hold is an order issued by the FDA to the sponsor to delay a proposed clinical investigation or to 
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suspend an ongoing investigation. A partial clinical hold is a delay or suspension of only part of the clinical work requested 
under the IND. For example, a specific protocol or part of a protocol is not allowed to proceed, while other protocols may 
do so. Following issuance of a clinical hold or partial clinical hold, an investigation may only resume after the FDA has 
notified the sponsor that the investigation may proceed. The FDA will base that determination on information provided by 
the sponsor correcting the deficiencies previously cited or otherwise satisfying the FDA that the investigation can proceed.

A sponsor may choose, but is not required, to conduct a foreign clinical study under an IND. When a foreign clinical study 
is conducted under an IND, all IND requirements must be met unless waived. When the foreign clinical study is not 
conducted under an IND, the sponsor must ensure that the study complies with certain FDA regulatory requirements in 
order to use the study as support for an IND or application for marketing approval. Specifically, the FDA has promulgated 
regulations governing the acceptance of foreign clinical studies not conducted under an IND, establishing that such studies 
will be accepted as support for an IND or application for marketing approval if the study was conducted in accordance with 
GCP, including review and approval by an independent ethics committee, or IEC, informed consent from subjects, and the 
FDA is able to validate the data from the study through an on-site inspection if the FDA deems such inspection necessary. 
The GCP requirements encompass both ethical and data integrity standards for clinical studies. The FDA’s regulations are 
intended to help ensure the protection of human subjects enrolled in non-IND foreign clinical studies, as well as the quality 
and integrity of the resulting data. They further help ensure that non-IND foreign studies are conducted in a manner 
comparable to that required for IND studies. If a marketing application is based solely on foreign clinical data, the FDA 
requires that the foreign data be applicable to the U.S. population and U.S. medical practice; the studies must have been 
performed by clinical investigators of recognized competence; and the FDA must be able to validate the data through an 
on-site inspection or other appropriate means, if the FDA deems such an inspection to be necessary.

In addition to the foregoing IND requirements, an IRB representing each institution participating in the clinical trial must 
review and approve the plan for any clinical trial before it commences at that institution, and the IRB must conduct 
continuing review and reapprove the study at least annually. The IRB must review and approve, among other things, the 
study protocol and informed consent information to be provided to study subjects. An IRB must operate in compliance with 
FDA regulations. An IRB can suspend or terminate approval of a clinical trial at its institution, or an institution it 
represents, if the clinical trial is not being conducted in accordance with the IRB’s requirements or if the drug candidate has 
been associated with unexpected serious harm to patients.

Additionally, some trials are overseen by an independent group of qualified experts organized by the trial sponsor, known 
as a data safety monitoring board or committee. This group provides authorization for whether or not a trial may move 
forward at designated check points based on access that only the group maintains to available data from the study. 
Suspension or termination of development during any phase of clinical trials can occur if it is determined that the 
participants or patients are being exposed to an unacceptable health risk. Other reasons for suspension or termination may 
be made by us based on evolving business objectives and/or competitive climate.

Information about certain clinical trials must be submitted within specific timeframes to the NIH, for public dissemination 
on its ClinicalTrials.gov website.

Human Clinical Studies in Support of an NDA

Clinical trials involve the administration of the investigational product to human subjects under the supervision of qualified 
investigators in accordance with GCP requirements, which include, among other things, the requirement that all research 
subjects provide their informed consent in writing before their participation in any clinical trial. Clinical trials are 
conducted under written study protocols detailing, among other things, the inclusion and exclusion criteria, the objectives 
of the study, the parameters to be used in monitoring safety and the effectiveness criteria to be evaluated.

Human clinical trials are typically conducted in the following sequential phases, which may overlap or be combined:

• Phase 1: The drug is initially introduced into healthy human subjects or, in certain indications such as cancer, 
patients with the target disease or condition and tested for safety, dosage tolerance, absorption, metabolism, 
distribution, excretion and, if possible, to gain an early indication of its effectiveness and to determine optimal 
dosage.

• Phase 2: The drug is administered to a limited patient population to identify possible adverse effects and 
safety risks, to preliminarily evaluate the efficacy of the product for specific targeted diseases and to 
determine dosage tolerance and optimal dosage.
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• Phase 3: The drug is administered to an expanded patient population, generally at geographically dispersed 
clinical trial sites, in well-controlled clinical trials to generate enough data to statistically evaluate the efficacy 
and safety of the product for approval, to establish the overall risk-benefit profile of the product, and to 
provide adequate information for the labeling of the product.

• Phase 4: Post-approval studies, which are conducted following initial approval, are typically conducted to 
gain additional experience and data from treatment of patients in the intended therapeutic indication.

The clinical drug development phases described above are general guidelines. The phases are not clearly delineated from 
each other in every regard, and it is common practice to separate (e.g., Phase 1a and 1b trials) or combine (e.g., a Phase 2/3 
trial) phases, which is accepted by the FDA and other global regulatory agencies. 

Progress reports detailing the results of the clinical trials must be submitted at least annually to the FDA and more 
frequently if SAEs occur. In addition, IND safety reports must be submitted to the FDA for any of the following: serious 
and unexpected suspected adverse reactions; findings from other studies or animal or in vitro testing that suggest a 
significant risk in humans exposed to the drug; and any clinically important increase in the case of a serious suspected 
adverse reaction over that listed in the protocol or investigator brochure. Phase 1, Phase 2 and Phase 3 clinical trials may 
not be completed successfully within any specified period, or at all. Furthermore, the FDA or the sponsor may suspend or 
terminate a clinical trial at any time on various grounds, including a finding that the research subjects are being exposed to 
an unacceptable health risk. Similarly, an IRB can suspend or terminate approval of a clinical trial at its institution, or an 
institution it represents, if the clinical trial is not being conducted in accordance with the IRB’s requirements or if the drug 
has been associated with unexpected serious harm to patients. The FDA will typically inspect one or more clinical sites to 
assure compliance with GCP and the integrity of the clinical data submitted.

Concurrent with clinical trials, companies often complete additional animal studies and must also develop additional 
information about the chemistry and physical characteristics of the drug as well as finalize a process for manufacturing the 
product in commercial quantities in accordance with cGMP requirements. The manufacturing process must be capable of 
consistently producing quality batches of the drug candidate and, among other things, must develop methods for testing the 
identity, strength, quality, and purity of the final drug. Additionally, appropriate packaging must be selected and tested and 
stability studies must be conducted to demonstrate that the drug candidate does not undergo unacceptable deterioration over 
its shelf life.

Special Protocol Assessment

A sponsor may request an SPA, the purpose of which is to reach agreement with the FDA on the Phase 3 clinical trial 
protocol design and analysis that will form the primary basis of an efficacy claim. An SPA request must be made before the 
proposed trial begins, and all open issues must be resolved before the trial begins for an SPA to be approved. If a written 
agreement is reached, it will be documented in an SPA letter or the minutes of a meeting between the sponsor and the FDA 
and made part of the administrative record.

Even if the FDA agrees to the design, execution and analyses proposed in protocols reviewed under the SPA process, the 
FDA may revoke or alter its agreement under the following circumstances:

• public health concerns emerge that were unrecognized at the time of the protocol assessment, or the director 
of the review division determines that a substantial scientific issue essential to determining safety or efficacy 
has been identified after testing has begun;

• a sponsor fails to follow a protocol that was agreed upon with the FDA; or

• the relevant data, assumptions, or information provided by the sponsor in a request for SPA change, are found 
to be false statements or misstatements, or are found to omit relevant facts.

A documented SPA may be modified, and such modification will be deemed binding by the FDA review division, except 
under the circumstances described above, if the FDA and the sponsor agree in writing to modify the protocol and such 
modification is intended to improve the study. However, an SPA does not guarantee that a trial will be successful.

Submission of an NDA to the FDA

Assuming successful completion of required clinical testing and other requirements, the results of the preclinical studies 
and clinical trials, together with detailed information relating to the product’s chemistry, manufacture, controls and 
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proposed labeling, among other things, are submitted to the FDA as part of an NDA requesting approval to market the drug 
product for one or more indications. Under federal law, the submission of most NDAs is additionally subject to an 
application user fee, and the sponsor of an approved NDA is also subject to annual program fees.

The FDA conducts a preliminary review of an NDA within 60 days of its receipt and informs the sponsor by the 74th day 
after the FDA’s receipt of the submission to determine whether the application is sufficiently complete to permit 
substantive review. The FDA may request additional information rather than accept an NDA for filing. In this event, the 
application must be resubmitted with the additional information. The resubmitted application is also subject to review 
before the FDA accepts it for filing. Once the submission is accepted for filing, the FDA begins an in-depth substantive 
review. The FDA has agreed to specified performance goals in the review process of NDAs. Most such applications are 
meant to be reviewed within ten months from the filing date, and most applications for “priority review” products are 
meant to be reviewed within six months of the filing date. The review process and the Prescription Drug User Fee Act goal 
date may be extended by the FDA for three additional months to consider new information or clarification provided by the 
applicant to address an outstanding deficiency identified by the FDA following the original submission.

Before approving an NDA, the FDA typically will inspect the facility or facilities where the product is or will be 
manufactured. These pre-approval inspections may cover all facilities associated with an NDA submission, including drug 
component manufacturing (such as active pharmaceutical ingredients), finished drug product manufacturing, and control 
testing laboratories. The FDA will not approve an application unless it determines that the manufacturing processes and 
facilities are in compliance with cGMP requirements and adequate to assure consistent production of the product within 
required specifications. Additionally, before approving an NDA, the FDA will typically inspect one or more clinical sites to 
assure compliance with GCP.

In addition, as a condition of approval, the FDA may require an applicant to develop a REMS. A REMS uses risk 
minimization strategies beyond the professional labeling to ensure that the benefits of the product outweigh the potential 
risks. To determine whether a REMS is needed, the FDA will consider the size of the population likely to use the product, 
seriousness of the disease, expected benefit of the product, expected duration of treatment, seriousness of known or 
potential AEs, and whether the product is a new molecular entity. A REMS can include medication guides, physician 
communication plans for healthcare professionals, and elements to assure safe use, or ETASU. ETASU may include, but 
are not limited to, special training or certification for prescribing or dispensing, dispensing only under certain 
circumstances, special monitoring, and the use of patient registries. The FDA may require a REMS before approval or post-
approval if it becomes aware of a serious risk associated with use of the product. The requirement for a REMS can 
materially affect the potential market and profitability of a product.

The FDA is required to refer an application for a novel drug to an advisory committee or explain why such referral was not 
made. Typically, an advisory committee is a panel of independent experts, including clinicians and other scientific experts, 
that reviews, evaluates and provides a recommendation as to whether the application should be approved and under what 
conditions. The FDA is not bound by the recommendations of an advisory committee, but it considers such 
recommendations carefully when making decisions.

The FDA’s Decision on an NDA

On the basis of the FDA’s evaluation of the NDA and accompanying information, including the results of the inspection of 
the manufacturing facilities, the FDA may issue an approval letter or a complete response letter. An approval letter 
authorizes commercial marketing of the product with specific prescribing information for specific indications. A complete 
response letter generally outlines the deficiencies in the submission and may require substantial additional testing or 
information in order for the FDA to reconsider the application. If and when those deficiencies have been addressed to the 
FDA’s satisfaction in a resubmission of the NDA, the FDA will issue an approval letter. The FDA has committed to 
reviewing such resubmissions in two or six months depending on the type of information included. Even with submission 
of this additional information, the FDA ultimately may decide that the application does not satisfy the regulatory criteria 
for approval.

If the FDA approves a product, it may limit the approved indications for use for the product, require that contraindications, 
warnings or precautions be included in the product labeling, require that post-approval studies, including Phase 4 clinical 
trials, be conducted to further assess the drug’s safety after approval, require testing and surveillance programs to monitor 
the product after commercialization, or impose other conditions, including distribution restrictions or other risk 
management mechanisms, including REMS, which can materially affect the potential market and profitability of the 
product. The FDA may prevent or limit further marketing of a product based on the results of post-market studies or 
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surveillance programs. After approval, many types of changes to the approved product, such as adding new indications, 
manufacturing changes and additional labeling claims, are subject to further testing requirements and FDA review and 
approval.

Post-Approval Requirements

Drugs manufactured or distributed pursuant to FDA approvals are subject to pervasive and continuing regulation by the 
FDA, including, among other things, requirements relating to recordkeeping, periodic reporting, product sampling and 
distribution, advertising and promotion and reporting of adverse experiences with the product. After approval, most 
changes to the approved product, such as adding new indications or other labeling claims, are subject to prior FDA review 
and approval. There also are continuing annual user fee requirements for any marketed products and the establishments at 
which such products are manufactured, as well as new application fees for supplemental applications with clinical data.

In addition, drug manufacturers and other entities involved in the manufacture and distribution of approved drugs are 
required to register their establishments with the FDA and state agencies and are subject to periodic unannounced 
inspections by the FDA and these state agencies for compliance with cGMP requirements. Changes to the manufacturing 
process are strictly regulated and often require prior FDA approval before being implemented. FDA regulations also 
require investigation and correction of any deviations from cGMP and impose reporting and documentation requirements 
upon the sponsor and any third-party manufacturers that the sponsor may decide to use. Accordingly, manufacturers must 
continue to expend time, money, and effort in the area of production and quality control to maintain cGMP compliance.

Once an approval is granted, the FDA may withdraw the approval if compliance with regulatory requirements and 
standards is not maintained or if problems occur after the product reaches the market. Later discovery of previously 
unknown problems with a product, including AEs of unanticipated severity or frequency, or with manufacturing processes, 
or failure to comply with regulatory requirements, may result in revisions to the approved labeling to add new safety 
information; imposition of post-market studies or clinical trials to assess new safety risks; or imposition of distribution or 
other restrictions under a REMS program. Other potential consequences include, among other things:

• restrictions on the marketing or manufacturing of the product, complete withdrawal of the product from the 
market or product recalls;

• safety alerts, Dear Healthcare Provider letters, press releases or other communications containing warning or 
other safety information about the product;

• fines, warning letters or holds on post-approval clinical trials;

• refusal of the FDA to approve pending NDAs or supplements to approved NDAs, or suspension or revocation 
of product license approvals;

• product seizure or detention, or refusal to permit the import or export of products; or

• injunctions or the imposition of civil or criminal penalties.

The FDA strictly regulates marketing, labeling, advertising and promotion of products that are placed on the market. Drugs 
may be promoted only for the approved indications and in accordance with the provisions of the approved label. The FDA 
and other agencies actively enforce the laws and regulations prohibiting the promotion of off-label uses, and a company 
that is found to have improperly promoted off-label uses may be subject to significant liability. 

Medical Device Regulation

The medical device component of eDSP will be subject to additional FDA regulations, including:

• the FDA’s Quality System Regulation, which requires manufacturers, including their suppliers, to follow 
stringent design, testing, control, documentation and other quality assurance procedures during all aspects of 
the manufacturing process;

• a requirement for Human Factors studies during development to support approval;

• medical device reporting regulations, which require that manufacturers report to the FDA if their device may 
have caused or contributed to a death or serious injury or malfunctioned in a way that would likely cause or 
contribute to a death or serious injury if the malfunction were to recur;
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• medical device recalls, which require that manufacturers report to the FDA any recall of a medical device, 
provided the recall was initiated to either reduce a risk to health posed by the device, or to remedy a violation 
of the FDCA caused by the device that may present a risk to health; and

• post-market surveillance regulations, which apply when necessary to protect the public health or to provide 
additional safety and effectiveness data for the device.

Disclosure of Clinical Trial Information

Sponsors of clinical trials of FDA regulated products are required to register and disclose certain clinical trial information. 
Information related to the product, patient population, phase of investigation, trial sites and investigators, and other aspects 
of the clinical trial is then made public as part of the registration. Sponsors are also obligated to discuss the results of their 
clinical trials after completion. Disclosure of the results of these trials can be delayed in certain circumstances for up to two 
years after the date of completion of the trial. Competitors may use this publicly available information to gain knowledge 
regarding the progress of development programs.

The Orphan Drug Act

Under the Orphan Drug Act, the FDA may grant orphan drug designation to drugs intended to treat a rare disease or 
condition—generally a disease or condition that affects fewer than 200,000 individuals in the United States. Orphan drug 
designation must be requested before submitting an NDA. After the FDA grants orphan drug designation, the generic 
identity of the drug and its potential orphan use are disclosed publicly by the FDA. Orphan drug designation does not 
convey any advantage in, or shorten the duration of, the regulatory review and approval process. The first NDA applicant 
to receive FDA approval for a particular active ingredient to treat a particular disease with FDA orphan drug designation is 
entitled to a seven-year exclusive marketing period in the United States for that product, for that indication. During the 
seven-year exclusivity period, the FDA may not approve any other applications to market the same drug for the same 
disease, except in limited circumstances, such as a showing of clinical superiority to the product with orphan drug 
exclusivity. Orphan drug exclusivity does not prevent the FDA from approving a different drug for the same disease or 
condition, or the same drug for a different disease or condition. Among the other benefits of orphan drug designation are 
Credits for certain research and a waiver of the NDA application user fee.

Pediatric Exclusivity and Pediatric Use

Under the Best Pharmaceuticals for Children Act, certain drugs may obtain an additional six months of exclusivity in an 
indication, if the sponsor submits information requested in writing by the FDA in what is known as a Written Request, 
relating to the use of the active moiety of the drug in children. The FDA may not issue a Written Request for studies on 
unapproved or approved indications where it determines that information relating to the use of a drug in a pediatric 
population, or part of the pediatric population, may not produce health benefits in that population. The six-month period of 
pediatric exclusivity attaches to the end of all existing marketing exclusivity and patent periods listed in FDA’s Approved 
Drug Products with Therapeutic Equivalence Evaluations (“Orange Book”) at the time of granting.

To receive the six-month pediatric market exclusivity, a sponsor would have to receive a Written Request from the FDA 
and conduct the requested studies in accordance with a written agreement with the FDA. If there is no written agreement, 
studies would be conducted in accordance with commonly accepted scientific principles, and reports submitted of those 
studies. A Written Request may include studies for indications that are not currently in the labeling if the FDA determines 
that such information will benefit the public health. The FDA will accept the reports upon its determination that the studies 
were conducted in accordance with and are responsive to the original Written Request, agreement, or commonly accepted 
scientific principles, as appropriate, and that the reports comply with the FDA’s filing requirements.

In addition, the Pediatric Research Equity Act (PREA) requires a sponsor to conduct pediatric studies for most drugs, for a 
new active ingredient, new indication, new dosage form, new dosing regimen, or new route of administration. Under 
PREA, original NDAs and supplements thereto must contain a pediatric assessment unless the sponsor has received a 
deferral or waiver. The required assessment must include the evaluation of the safety and effectiveness of the product for 
the claimed indications in all relevant pediatric subpopulations and support dosing and administration for each pediatric 
subpopulation for which the product is safe and effective. The FDA, on its own initiative or at the request of the sponsor, 
may defer pediatric trial requirements for some or all of the pediatric subpopulations. A deferral may be granted by the 
FDA if it believes that additional safety or effectiveness data in the adult population need to be collected before the 
pediatric studies begin. The FDA must send a non-compliance letter to any sponsor that fails to submit the required 
assessment, keep a deferral current, or fails to submit a request for approval of a pediatric formulation. Unless otherwise 
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required by regulation, PREA generally does not apply to a drug for an indication for which orphan designation has been 
granted with the exception of orphan-designated drugs if the drug is a molecularly targeted cancer product intended for the 
treatment of an adult cancer and is directed at a molecular target that the FDA has determined is substantially relevant to 
the growth or progression of a pediatric cancer.

Fast Track Designation, Accelerated Approval, and Priority Review 

A sponsor may seek approval of its drug candidate under programs designed to accelerate the FDA’s review and approval 
of NDAs. For example, Fast Track Designation may be granted to a drug intended for treatment of a serious or life-
threatening disease or condition that has potential to address unmet medical needs for the disease or condition. The key 
benefits of Fast Track Designation are more frequent interactions with the FDA and rolling review (submission of portions 
of an application before the complete marketing application is submitted).

Under the accelerated approval programs, the FDA may approve an NDA on the basis of either a surrogate endpoint that is 
reasonably likely to predict clinical benefit, or on a clinical endpoint that can be measured earlier than irreversible 
morbidity or mortality, that is reasonably likely to predict an effect on irreversible morbidity or mortality or other clinical 
benefit, taking into account the severity, rarity, or prevalence of the condition and the availability or lack of alternative 
treatments. Post-marketing studies or completion of ongoing studies after marketing approval are required to verify the 
drug’s clinical benefit in relationship to the surrogate endpoint or ultimate outcome in relationship to the clinical benefit. 
FDA is authorized to require a post-approval study to be underway prior to approval or within a specified time period 
following approval and requires sponsors to submit progress reports for required post-approval studies and any conditions 
required by the FDA not later than 180 days following approval and not less frequently than every 180 days thereafter until 
completion or termination of the study. 

Based on results of the Phase 3 clinical trials submitted in an NDA, upon the request of an applicant, the FDA may grant 
the NDA a Priority Review designation, which sets the target date for FDA action on the application at eight months after 
the NDA submission. Priority Review is granted where there is evidence that the proposed product would be a significant 
improvement in the safety or effectiveness of the treatment, diagnosis, or prevention of a serious condition. If criteria are 
not met for Priority Review, the application is subject to the standard FDA review period of twelve months after NDA 
submission. Priority Review designation does not change the scientific/medical standard for approval or the quality of 
evidence necessary to support approval.

EU Drug Development

Clinical Trials in the EU

Similarly to the United States, the various phases of non-clinical and clinical research in the EU are subject to significant 
regulatory controls. 

In the EU, clinical trials are governed by the Clinical Trials Regulation (EU) No 536/2014, or CTR, which entered into 
application on January 31, 2022 repealing and replacing the former Clinical Trials Directive 2001/20, or CTD. The CTR is 
intended to harmonize and streamline clinical trial authorizations, simplify adverse-event reporting procedures, improve the 
supervision of clinical trials and increase transparency. Specifically, the Regulation, which is directly applicable in all EU 
Member States, introduces a streamlined application procedure through a single-entry point, the "EU portal", the Clinical 
Trials Information System, or CTIS; a single set of documents to be prepared and submitted for the application; as well as 
simplified reporting procedures for clinical trial sponsors. A harmonized procedure for the assessment of applications for 
clinical trials has been introduced and is divided into two parts. Part I assessment is led by the competent authorities of a 
reference Member State selected by the trial sponsor and relates to clinical trial aspects that are considered to be 
scientifically harmonized across EU Member States. This assessment is then submitted to the competent authorities of all 
concerned Member States in which the trial is to be conducted for their review. Part II is assessed separately by the 
competent authorities and Ethics Committees in each concerned EU Member State. Individual EU Member States retain 
the power to authorize the conduct of clinical trials on their territory. 

All new and ongoing trials are now subject to the provisions of the CTR, following the expiry of the transition period that 
ended on January 31, 2025. In all cases, clinical trials must be conducted in accordance with GCP and the applicable 
regulatory requirements. Medicines used in clinical trials, including ATMPs, must be manufactured in accordance with the 
guidelines on cGMP and in a GMP licensed facility, which can be subject to GMP inspections.
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EU Review and approval process

In the EU, medicinal products can only be commercialized after a related marketing authorization, or MA, has been 
granted. To obtain an MA for a product in the EU, an applicant must submit a Marketing Authorization Application, or 
MAA, either under a centralized procedure administered by the EMA, or one of the procedures administered by the 
competent authorities of EU Member States (decentralized procedure, national procedure or mutual recognition procedure). 
An MA may be granted only to an applicant established in the EU.

The centralized procedure provides for the grant of a single MA by the European Commission that is valid throughout the 
EEA (which is comprised of the 27 EU Member States plus Norway, Iceland and Liechtenstein). Pursuant to Regulation 
(EC) No 726/2004, the centralized procedure is compulsory for specific products, including for (i) medicinal products 
derived from biotechnological processes, (ii) products designated as orphan medicinal products, (iii) advanced therapy 
medicinal products, or ATMPs, and (iv) products with a new active substance indicated for the treatment of HIV/AIDS, 
cancer, neurodegenerative diseases, diabetes, auto-immune and other immune dysfunctions and viral diseases. For products 
with a new active substance indicated for the treatment of other diseases and products that are highly innovative or for 
which a centralized process is in the interest of patients, authorization through the centralized procedure is optional on 
related approval. 

Under the centralized procedure, the EMA’s Committee for Medicinal Products for Human Use, or CHMP, conducts the 
initial assessment of a product. The CHMP is also responsible for several post-authorization and maintenance activities, 
such as the assessment of modifications or extensions to an existing MA. The maximum timeframe for the evaluation of an 
MAA under the centralized procedure is 210 days, excluding clock stops when additional information or written or oral 
explanation is to be provided by the applicant in response to questions of the CHMP. Accelerated assessment may be 
granted by the CHMP in exceptional cases, when a medicinal product targeting an unmet medical need is expected to be of 
major interest from the point of view of public health and, in particular, from the viewpoint of therapeutic innovation. If the 
CHMP accepts a request for accelerated assessment, the time limit of 210 days will be reduced to 150 days (excluding 
clock stops). The CHMP can, however, revert to the standard time limit for the centralized procedure if it considers that it 
is no longer appropriate to conduct an accelerated assessment. 

Unlike the centralized authorization procedure, the decentralized MA procedure requires a separate application to, and 
leads to separate approval by, the competent authorities of each EU Member State in which the product is to be marketed. 
This application is identical to the application that would be submitted to the EMA for authorization through the centralized 
procedure. The reference EU Member State prepares a draft assessment and drafts of the related materials within 120 days 
after receipt of a valid application. The resulting assessment report is submitted to the concerned EU Member States who, 
within 90 days of receipt, must decide whether to approve the assessment report and related materials. If a concerned EU 
Member State cannot approve the assessment report and related materials due to concerns relating to a potential serious risk 
to public health, disputed elements may be referred to the Heads of Medicines Agencies’ Coordination Group for Mutual 
Recognition and Decentralized Procedures – Human, or CMDh, for review. The subsequent decision of the European 
Commission is binding on all EU Member States. 

The mutual recognition procedure allows companies that have a medicinal product already authorized in one EU Member 
State to apply for this authorization to be recognized by the competent authorities in other EU Member States. Like the 
decentralized procedure, the mutual recognition procedure is based on the acceptance by the competent authorities of the 
EU Member States of the MA of a medicinal product by the competent authorities of other EU Member States. The holder 
of a national MA may submit an application to the competent authority of an EU Member State requesting that this 
authority recognize the MA delivered by the competent authority of another EU Member State. 

An MA has, in principle, an initial validity of five years. The MA may be renewed after five years on the basis of a re-
evaluation of the risk-benefit balance by the EMA or by the competent authority of the EU Member State in which the 
original MA was granted. To support the application, the MA holder must provide the EMA or the competent authority 
with a consolidated version of the Common Technical Document providing up-to-date data concerning the quality, safety 
and efficacy of the product, including all variations introduced since the MA was granted, at least nine months before the 
MA ceases to be valid. The European Commission or the competent authorities of the EU Member States may decide on 
justified grounds relating to pharmacovigilance, to proceed with one further five-year renewal period for the MA. Once 
subsequently definitively renewed, the MA shall be valid for an unlimited period. Any authorization which is not followed 
by the actual placing of the medicinal product on the EU market (for a centralized MA) or on the market of the authorizing 
EU Member State within three years after authorization ceases to be valid (the so-called sunset clause). 
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Innovative products that target an unmet medical need and are expected to be of major public health interest may be 
eligible for a number of expedited development and review programs, such as the Priority Medicines, or PRIME, scheme, 
which provides incentives similar to the breakthrough therapy designation in the U.S. PRIME is a voluntary scheme aimed 
at enhancing the EMA’s support for the development of medicinal products that target unmet medical needs. Eligible 
products must target conditions for which there is an unmet medical need (there is no satisfactory method of diagnosis, 
prevention or treatment in the EU or, if there is, the new medicinal product will bring a major therapeutic advantage) and 
they must demonstrate the potential to address the unmet medical need by introducing new methods of therapy or 
improving existing ones. Benefits accrue to sponsors of product candidates with PRIME designation, including but not 
limited to, early and proactive regulatory dialogue with the EMA, frequent discussions on clinical trial designs and other 
development program elements, and potentially accelerated MAA assessment once a dossier has been submitted. 

In the EU, a “conditional” MA may be granted in cases where all the required safety and efficacy data are not yet available. 
The European Commission may grant a conditional MA for a medicinal product if it is demonstrated that all of the 
following criteria are met: (i) the benefit-risk balance of the medicinal product is positive; (ii) it is likely that the applicant 
will be able to provide comprehensive data post-authorization; (iii) the medicinal product fulfils an unmet medical need; 
and (iv) the benefit of the immediate availability to patients of the medicinal product is greater than the risk inherent in the 
fact that additional data are still required. The conditional MA is subject to conditions to be fulfilled for generating the 
missing data or ensuring increased safety measures. It is valid for one year and must be renewed annually until all related 
conditions have been fulfilled. Once any pending studies are provided, the conditional MA can be converted into a 
traditional MA. However, if the conditions are not fulfilled within the timeframe set by the EMA and approved by the 
European Commission, the MA will cease to be renewed. 

An MA may also be granted “under exceptional circumstances” where the applicant can show that it is unable to provide 
comprehensive data on efficacy and safety under normal conditions of use even after the product has been authorized and 
subject to specific procedures being introduced. These circumstances may arise when the intended indications are very rare 
and, in the state of scientific knowledge at that time, it is not possible to provide comprehensive information, or when 
generating data may be contrary to generally accepted ethical principles. Like a conditional MA, an MA granted in 
exceptional circumstances is reserved to medicinal products intended to be authorized for treatment of rare diseases or 
unmet medical needs for which the applicant does not hold a complete data set that is required for the grant of a standard 
MA. However, unlike the conditional MA, an applicant for authorization in exceptional circumstances is not subsequently 
required to provide the missing data. Although the MA “under exceptional circumstances” is granted definitively, the risk-
benefit balance of the medicinal product is reviewed annually, and the MA will be withdrawn if the risk-benefit ratio is no 
longer favorable. 

Pediatric Development in the EU

In the EU, Regulation (EC) No 1901/2006 provides that all MAAs for new medicinal products have to include the results 
of trials conducted in the pediatric population, in compliance with a pediatric investigation plan, or PIP, agreed with the 
EMA’s Pediatric Committee, or PDCO. The PIP sets out the timing and measures proposed to generate data to support a 
pediatric indication of the medicinal product for which MA is being sought. The PDCO can grant a deferral of the 
obligation to implement some or all of the measures provided in the PIP until there are sufficient data to demonstrate the 
efficacy and safety of the product in adults. Further, the obligation to provide pediatric clinical trial data can be waived by 
the PDCO when these data are not needed or appropriate because the product is likely to be ineffective or unsafe in 
children, the disease or condition for which the product is intended occurs only in adult populations, or when the product 
does not represent a significant therapeutic benefit over existing treatments for pediatric patients. Once the MA is obtained 
in all EU Member States and study results are included in the product information, even when negative, the product is 
eligible for a six-month extension to the Supplementary Protection Certificate, or SPC, if any is in effect at the time of 
authorization or, in the case of orphan medicinal products, a two-year extension of orphan market exclusivity.

Manufacturing Regulation in the EU

In addition to an MA, various other requirements apply to the manufacturing and placing on the EU market of medicinal 
products. The manufacturing of medicinal products in the EU requires a manufacturing authorization and import of 
medicinal products into the EU requires a manufacturing authorization allowing for import. The manufacturing 
authorization holder must comply with various requirements set out in the applicable EU laws, regulations and guidance, 
including EU cGMP standards. Similarly, the distribution of medicinal products within the EU is subject to compliance 
with the applicable EU laws, regulations and guidelines, including the requirement to hold appropriate authorizations for 
distribution granted by the competent authorities of EU Member States. Marketing authorization holders and/or 
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manufacturing and import authorization, or MA holders and/or distribution authorization holders may be subject to civil, 
criminal or administrative sanctions, including suspension of manufacturing authorization, in case of non-compliance with 
the EU or EU Member States’ requirements applicable to the manufacturing of medicinal products.

Data and Market Exclusivity in the EU

The EU provides opportunities for data and market exclusivity related to MAs. Upon receiving an MA, innovative 
medicinal products are generally entitled to receive eight years of data exclusivity and 10 years of market exclusivity. Data 
exclusivity, if granted, prevents regulatory authorities in the EU from referencing the innovator’s data to assess a generic 
application or bio similar application for eight years from the date of authorization of the innovative product, after which a 
generic or bio similar MAA can be submitted, and the innovator’s data may be referenced. The market exclusivity period 
prevents a successful generic or bio similar applicant from commercializing its product in the EU until 10 years have 
elapsed from the initial MA of the reference product in the EU. The overall ten-year period may, occasionally, be extended 
for a further year to a maximum of 11 years if, during the first eight years of those ten years, the MA holder obtains an 
authorization for one or more new therapeutic indications which, during the scientific evaluation prior to their 
authorization, are held to bring a significant clinical benefit in comparison with existing therapies. However, there is no 
guarantee that a product will be considered by the EU’s regulatory authorities to be a new chemical/biological entity, and 
products may not qualify for data exclusivity.

Orphan Designation in the EU

In the EU, Regulation (EC) No. 141/2000, as implemented by Regulation (EC) No. 847/2000 provides that a medicinal 
product can be designated as an orphan medicinal product by the European Commission if its sponsor can establish that: (i) 
the product is intended for the diagnosis, prevention or treatment of life-threatening or chronically debilitating conditions; 
(ii) either (a) such conditions affect not more than 5 in 10,000 persons in the EU when the application is made, or (b) the 
product without the benefits derived from orphan status, would not generate sufficient return in the EU to justify the 
necessary investment in developing the medicinal product; and (iii) there exists no satisfactory authorized method of 
diagnosis, prevention, or treatment of the condition that has been authorized in the EU, or even if such method exists, the 
product will be of significant benefit to those affected by that condition.

Regulation (EC) No 847/2000 sets out further provisions for implementation of the criteria for designation of a medicinal 
product as an orphan medicinal product. An application for the designation of a medicinal product as an orphan medicinal 
product must be submitted at any stage of development of the medicinal product but before filing of an MAA. An MA for 
an orphan medicinal product may only include indications designated as orphan. For non-orphan indications treated with 
the same active pharmaceutical ingredient, a separate marketing authorization must be sought.

Orphan medicinal product designation entitles an applicant to incentives such fee reductions or fee waivers, protocol 
assistance, and access to the centralized marketing authorization procedure. Upon grant of a marketing authorization, 
orphan medicinal products are entitled to a ten-year period of market exclusivity for the approved therapeutic indication, 
which means that the EMA cannot accept another marketing authorization application or accept an application to extend 
for a similar product and the European Commission cannot grant a marketing authorization for the same indication for a 
period of ten years. The period of market exclusivity is extended by two years for orphan medicinal products that have also 
complied with an agreed PIP. No extension to any supplementary protection certificate can be granted on the basis of 
pediatric studies for orphan indications. Orphan medicinal product designation does not convey any advantage in, or 
shorten the duration of, the regulatory review and approval process.

The period of market exclusivity may, however, be reduced to six years if, at the end of the fifth year, it is established that 
the product no longer meets the criteria on the basis of which it received orphan medicinal product destination, including 
where it can be demonstrated on the basis of available evidence that the original orphan medicinal product is sufficiently 
profitable not to justify maintenance of market exclusivity or where the prevalence of the condition has increased above the 
threshold. Additionally, an MA may be granted to a similar medicinal product with the same orphan indication during the 
10 year period if: (i) if the applicant consents to a second original orphan medicinal product application, (ii) if the 
manufacturer of the original orphan medicinal product is unable to supply sufficient quantities; or (iii) if the second 
applicant can establish that its product, although similar, is safer, more effective or otherwise clinically superior to the 
original orphan medicinal product. A company may voluntarily remove a product from the register of orphan products.
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Post-authorization Requirements

Where an MA is granted in relation to a medicinal product in the EU, the holder of the MA is required to comply with a 
range of regulatory requirements applicable to the manufacturing, marketing, promotion and sale of medicinal products. 
Similar to the United States, both MA holders and manufacturers of medicinal products are subject to comprehensive 
regulatory oversight by the EMA, the European Commission and/or the competent regulatory authorities of the individual 
EU Member States. The holder of an MA must establish and maintain a pharmacovigilance system and appoint an 
individual qualified person for pharmacovigilance who is responsible for oversight of that system. Key obligations include 
expedited reporting of suspected serious adverse reactions and submission of periodic safety update reports, or PSURs.

All new MAAs must include a risk management plan, or RMP, describing the risk management system that the company 
will put in place and documenting measures to prevent or minimize the risks associated with the product. The regulatory 
authorities may also impose specific obligations as a condition of the MA. Such risk-minimization measures or post-
authorization obligations may include additional safety monitoring, more frequent submission of PSURs, or the conduct of 
additional clinical trials or post-authorization safety studies.

In the EU, the advertising and promotion of medicinal products are subject to both EU and EU Member States’ laws 
governing promotion of medicinal products, interactions with physicians and other healthcare professionals, misleading 
and comparative advertising and unfair commercial practices. General requirements for advertising and promotion of 
medicinal products, such as direct-to-consumer advertising of prescription medicinal products are established in EU law. 
However, the details are governed by regulations in individual EU Member States and can differ from one country to 
another. For example, applicable laws require that promotional materials and advertising in relation to medicinal products 
comply with the product’s Summary of Product Characteristics, or SmPC, which may require approval by the competent 
national authorities in connection with an MA. The SmPC is the document that provides information to physicians 
concerning the safe and effective use of the product. Promotional activity that does not comply with the SmPC is 
considered off-label and is prohibited in the EU.

Clinical Trial Data Disclosure

Many jurisdictions have mandatory clinical trial information obligations incumbent on sponsors. In the EU, transparency 
requirements relating to clinical trial information are established in the CTR. The CTR establishes a general principle 
according to which information contained in CTIS shall be made publicly accessible unless confidentiality is justified on 
grounds of protecting personal data, or commercially confidential information, necessary to protect confidential 
communications between EU Member States in relation to the preparation of an assessment report, or necessary to ensure 
effective supervision of the conduct of a clinical trial by EU Member States. This confidentiality exception may be 
overruled if there is an overriding public interest in disclosure. The publication of data and documents in relation to the 
conduct of a clinical trial will take place in accordance with specific timelines. The timelines are established by the EMA 
and are determined based on the documents and the categorization of the clinical trial.

In addition, Regulation No. 1049/2001 on access to documents, or the ATD Regulation, and the related EMA policy 0043 
on access to documents, provide for a wide right for EU-based interested parties to submit an access to documents request 
to the EMA to access certain information held by the EMA. Only very limited information is exempted from disclosure 
(i.e., commercially confidential information, which is construed increasingly narrowly and protected personal data). It is 
possible for competitors to access and use this data in their own research and development programs anywhere in the 
world, once these data are in the public domain. 

Combination Products

The EU regulates medical devices and medicinal products separately, and through different legislative instruments. 
Products that are a combination of a medicinal product and a medical device may be regulated as either a medicinal 
product, a medical device or, subject to certain requirements, on the basis of both sets of rules. The applicable requirements 
governing placing a drug-device combination on the EU market will vary depending on the type of drug-device 
combination product and on which of the components of the combination has the primary mode of action.

Drug-device combination products that form a single integral product that is not reusable and for which the action of the 
medicinal product is principal to that of the medical device are governed by the regulatory framework applicable to 
medicinal products. However, the General Safety and Performance Requirements, or GSPRs, of Annex I to Regulation 
(EU) 2017/745 on Medical Devices, or MDR, will be applicable to the safety and performance of the medical device part 
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of the product in the context of its use with the medicinal product. In these circumstances, an MAA must be submitted to 
the competent authorities responsible for evaluating the safety and effectiveness of medicinal products. As part of the 
MAA, the applicant must also submit, where available, the results of the assessment of the conformity of the medical 
device part of the product with the MDR contained in the manufacturer's EU Declaration of Conformity of the device or 
the relevant Certificate of Conformity issued by a Notified Body. If the MAA does not include the results of the conformity 
assessment, and where the conformity assessment of the device, if used separately, requires the involvement of a Notified 
Body, the competent authorities must require the applicant to provide a Notified Body Opinion on the conformity of the 
device with the relevant GSPRs. Based on this approach, the competent authorities responsible for medicinal products will 
review the specific aspects of the medical devices part of the product which are relevant to the safety and efficacy of the 
medicinal product and the Notified Body, where applicable, will evaluate the relevant GSPRs of the device.

Drug-device combination products that form a single integral product that is not reusable and for which the action of the 
medicinal products is ancillary to that of the medical device are governed by the regulatory framework applicable to 
medical devices in accordance with the MDR. However, the quality, safety and usefulness of the medicinal product must 
also be verified as part of the device and a scientific opinion from a national competent authority of an EU Member State or 
from the EMA, depending on its nature and therapeutic intention, must be sought regarding the quality and safety of the 
medicinal product, including the benefit or risk of its incorporation into the medical device. Where a medical device 
incorporates a medicinal product as an integral part as a single use drug delivery system, which is intended exclusively for 
use in the given combination and which is not reusable, it is regulated as a medicinal product. In this case, the relevant 
General Safety and Performance Requirements, or GSPRs of the MDR will apply to the safety and performance of the 
device element.

By contrast, drug-device combination products which do not form a single integral product will be regulated separately. 
This may include, for example a drug-device combination product where a medical device and a medicinal product are co-
packaged and the medical device is intended solely to be used for the administration of the co-packaged medicinal product. 
In these circumstances, the medicinal product will be governed by the regulatory framework applicable to medicinal 
products and the medical device will be governed by the MDR. However, the characteristics of a medical device used for 
the administration of a medicinal product may impact the quality, safety and efficacy profile of the medicinal product. As a 
result, as part of the MAA submitted to the competent authorities for the medicinal product, the applicant may need to 
provide additional information regarding the characteristics of the co-packaged medical device that may impact on the 
quality, safety and/or efficacy of the medicinal product. Similar requirements may apply where the products are not co-
packaged but the medicinal product information makes an explicit reference to a specific medical device.

Pharmaceutical Coverage, Pricing and Reimbursement

In the United States and markets in other countries, patients who are prescribed treatments for their conditions and 
providers performing the prescribed services generally rely on third-party payors to reimburse all or part of the associated 
healthcare costs. Patients are unlikely to use our products unless coverage is provided, and reimbursement is adequate to 
cover a significant portion of the cost of our products. Significant uncertainty exists as to the coverage and reimbursement 
status of products approved by the FDA and other government authorities. Even if our drug candidates are approved, sales 
of our products will depend, in part, on the extent to which third-party payors, including government health programs in the 
United States such as Medicare and Medicaid, commercial health insurers and managed care organizations, provide 
coverage, and establish adequate reimbursement levels for, such products. The process for determining whether a payor 
will provide coverage for a product is separate from the process for setting the price or reimbursement rate that the payor 
will pay for the product if coverage is approved. Third-party payors are increasingly challenging the prices charged, 
examining the medical necessity, and reviewing the cost-effectiveness of medical products and services and imposing 
controls to manage costs. Third-party payors may limit coverage to specific products on an approved list, also known as a 
formulary, which might not include all of the approved products for a particular indication.

In order to secure coverage and reimbursement for any product that might be approved for sale, a company may need to 
conduct expensive pharmacoeconomic studies in order to demonstrate the medical necessity and cost-effectiveness of the 
product, in addition to the costs required to obtain FDA or other comparable marketing approvals. Nonetheless, drug 
candidates may not be considered medically necessary or cost effective. A decision by a third-party payor not to cover our 
drug candidates could reduce physician utilization of our products once approved and have a material adverse effect on our 
sales, results of operations, and financial condition. Additionally, a payor’s decision to provide coverage for a product does 
not imply that an adequate reimbursement rate will be approved. Further, one payor’s determination to provide coverage 
for a drug product does not assure that other payors will also provide coverage and reimbursement for the product, and the 
level of coverage and reimbursement can differ significantly from payor to payor. Third-party reimbursement and coverage 
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may not be available to enable us to maintain price levels sufficient to realize an appropriate return on our investment in 
product development.

Within the United States, if we obtain appropriate approval in the future to market any of our drug product candidates, 
those products could potentially be covered by various government health benefit programs as well as purchased by 
government agencies. The participation in such programs or the sale of products to such agencies is subject to regulation.

The containment of healthcare costs also has become a priority of federal, state and foreign governments and the prices of 
drugs have been a focus in this effort. Governments have shown significant interest in implementing cost-containment 
programs, including price controls, restrictions on reimbursement and requirements for substitution of generic products. 
Adoption of price controls and cost-containment measures, and adoption of more restrictive policies in jurisdictions with 
existing controls and measures, could further limit a company’s revenue generated from the sale of any approved products. 
Coverage policies and third-party reimbursement rates may change at any time. Even if favorable coverage and 
reimbursement status is attained for one or more products for which a company or its collaborators receive marketing 
approval, less favorable coverage policies and reimbursement rates may be implemented in the future. Any reduction in 
reimbursement from Medicare and other government programs may result in a similar reduction in payments from private 
payors. The implementation of cost containment measures or other healthcare reforms may prevent the generation of 
revenue, attainment of profitability, or commercialization of products. In addition, it is possible that there will be further 
legislation or regulation that could harm the business, financial condition and results of operations.

Outside the United States, ensuring adequate coverage and payment for our drug candidates will face challenges. Pricing of 
prescription pharmaceuticals is subject to governmental control in many countries. Pricing negotiations with governmental 
authorities can extend well beyond the receipt of marketing approval for a product and may require us to conduct a clinical 
study that compares the cost effectiveness of our drug candidates or products to other available therapies. The conduct of 
such a clinical study could be expensive and result in delays in our commercialization efforts.

In the EU, pricing and reimbursement schemes vary widely from country to country. Some countries provide that products 
may be marketed only after a reimbursement price has been agreed. Some countries may require the completion of 
additional studies that compare the cost-effectiveness of a particular drug candidate to currently available therapies (so 
called HTA) in order to obtain reimbursement or approval. This HTA process is the procedure according to which the 
assessment of the public health impact, therapeutic impact and the economic and societal impact of use of a given 
medicinal product in the national healthcare systems of the individual country is conducted. The outcome of HTA 
regarding specific medicinal products will often influence the pricing and reimbursement status granted to these medicinal 
products by the competent authorities of individual EU Member States. For example, the EU provides options for its 
member states to restrict the range of products for which their national health insurance systems provide reimbursement 
and to control the prices of medicinal products for human use. EU member states may approve a specific price for a 
product or it may instead adopt a system of direct or indirect controls on the profitability of the company placing the 
product on the market. Other member states allow companies to fix their own prices for products but monitor and control 
prescription volumes and issue guidance to physicians to limit prescriptions. Recently, many countries in the EU have 
increased the amount of discounts required on pharmaceuticals and these efforts could continue as countries attempt to 
manage healthcare expenditures, especially in light of the severe fiscal and debt crises experienced by many countries in 
the EU. The downward pressure on healthcare costs in general, particularly prescription drugs, has become intense. As a 
result, increasingly high barriers are being erected to the entry of new products. Political, economic and regulatory 
developments may further complicate pricing negotiations, and pricing negotiations may continue after reimbursement has 
been obtained. Reference pricing used by various EU member states, and parallel trade (arbitrage between low-priced and 
high-priced member states), can further reduce prices. There can be no assurance that any country that has price controls or 
reimbursement limitations for pharmaceutical products will allow favorable reimbursement and pricing arrangements for 
any of our products, if approved in those countries.

Healthcare Law and Regulation

Healthcare providers and third-party payors play a primary role in the recommendation and prescription of drug products 
that are granted marketing approval. Arrangements with providers, consultants, third-party payors and customers are 
subject to broadly applicable fraud and abuse, anti-kickback, false claims laws, reporting of payments to physicians, certain 
other healthcare providers and teaching hospitals and patient privacy laws and regulations and other healthcare laws and 
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regulations that may constrain our business and/or financial arrangements. Restrictions under applicable federal and state 
healthcare laws and regulations, include the following:

• the U.S. federal Anti-Kickback Statute, which prohibits, among other things, persons and entities from 
knowingly and willfully soliciting, offering, paying, receiving or providing remuneration, directly or 
indirectly, in cash or in kind, to induce or reward either the referral of an individual for, or the purchase, order 
or recommendation of, any good or service, for which payment may be made, in whole or in part, under a 
federal healthcare program such as Medicare and Medicaid;

• the federal civil and criminal false claims laws, including the civil False Claims Act, and civil monetary 
penalties laws, which prohibit individuals or entities from, among other things, knowingly presenting, or 
causing to be presented, to the federal government, claims for payment that are false, fictitious or fraudulent 
or knowingly making, using or causing to made or used a false record or statement to avoid, decrease or 
conceal an obligation to pay money to the federal government;

• the federal HIPAA, which created additional federal criminal laws that prohibit, among other things, 
knowingly and willfully executing, or attempting to execute, a scheme to defraud any healthcare benefit 
program or making false statements relating to healthcare matters;

• HIPAA, as amended by the HITECH, which impose obligations, including mandatory contractual terms, with 
respect to safeguarding the privacy, security and transmission of individually identifiable health information;

• the federal transparency requirements known as the federal Physician Payments Sunshine Act, under the 
PPACA, which requires certain manufacturers of drugs, devices, biologics and medical supplies to report 
annually to the CMS, within the HHS, information related to payments and other transfers of value made by 
that entity to physicians (defined to include to include doctors, dentists, optometrists, podiatrists and 
chiropractors), certain other healthcare providers (such as physician assistants and nurse practitioners), and 
teaching hospitals, as well as ownership and investment interests held by physicians and their immediate 
family members; 

• analogous state and foreign laws and regulations, such as state and foreign anti-kickback and false claims 
laws, which may apply to healthcare items or services that are reimbursed by non-governmental third-party 
payors, including private insurers; and

• outside the United States, interactions between pharmaceutical companies and health care professionals are 
also governed by strict laws, such as national anti-bribery laws of European countries, national sunshine rules, 
regulations, industry self-regulation codes of conduct and physicians’ codes of professional conduct. Failure 
to comply with these requirements could result in reputational risk, public reprimands, administrative 
penalties, fines or imprisonment.

Some state and foreign laws require pharmaceutical companies to comply with the pharmaceutical industry’s voluntary 
compliance guidelines and the relevant compliance guidance promulgated by the government in addition to requiring drug 
manufacturers to report information related to payments to physicians and other healthcare providers or marketing 
expenditures and pricing information. State and foreign laws also govern the privacy and security of health information in 
some circumstances, many of which differ from each other in significant ways and often are not preempted by HIPAA, 
thus complicating compliance efforts.

Failure to comply with the aforementioned laws can result in the imposition of significant civil, criminal and administrative 
sanctions, damages, disgorgement, monetary fines, possible exclusion from participation in Medicare, Medicaid and other 
federal healthcare programs, imprisonment, and integrity oversight and reporting obligations.

Healthcare Reform

A primary trend in the United States healthcare industry and elsewhere is cost containment. There have been a number of 
federal and state proposals during the last few years regarding the pricing of pharmaceutical and biopharmaceutical 
products, limiting coverage and reimbursement for drugs and other medical products, government control and other 
changes to the healthcare system in the United States.

In March 2010, the United States Congress enacted the PPACA, which, among other things, includes changes to the 
coverage and payment for drug products under government healthcare programs. 
Since its enactment, there have been amendments to and executive, legal and political challenges to certain aspects of the 
PPACA. On August 16, 2022, the IRA was signed into law, which among other things, extends enhanced subsidies for 
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individuals purchasing health insurance coverage in PPACA marketplaces through plan year 2025. The IRA also 
eliminates the “donut hole” under the Medicare Part D program beginning in 2025 by significantly lowering the beneficiary 
maximum out-of-pocket cost and through a newly established manufacturer discount program. It is possible that the 
PPACA will be subject to judicial or Congressional challenges in the future. It is unclear how any such challenges and 
additional healthcare reform measures of the second Trump administration will impact the PPACA and our business. Other 
healthcare reform measures that may be adopted in the future could have a material adverse effect on our industry generally 
and on our ability to maintain or increase sales of our existing products that we successfully commercialize or to 
successfully commercialize our drug candidates, if approved. 

Other legislative changes have been proposed and adopted in the United States since the PPACA was enacted. These 
changes include aggregate reductions to Medicare payments to providers of 2% per fiscal year pursuant to the Budget 
Control Act of 2011, which began in 2013 and, due to subsequent legislative amendments to the statute, including the 
Infrastructure Investment and Jobs Act, will remain in effect until 2032 unless additional Congressional action is taken. 
Additionally, on March 11, 2021, the American Rescue Plan Act of 2021 was signed into law, which eliminates the 
statutory Medicaid drug rebate cap, currently set at 100% of a drug’s average manufacturer price, for single-source and 
innovator multiple source drugs, effective January 1, 2024. 

In addition to the PPACA, there will continue to be proposals by legislators at both the federal and state levels, regulators 
and third-party payors to keep healthcare costs down while expanding individual healthcare benefits. For example, there 
has been increasing legislative and enforcement interest in the United States with respect to drug pricing practices. 
Specifically, there have been several recent presidential executive orders, Congressional inquiries, and proposed federal 
legislation designed to, among other things, bring more transparency to drug pricing, reduce the cost of prescription drugs 
under Medicare, review the relationship between pricing and manufacturer patient programs, and reform government 
program reimbursement methodologies for drugs. For example, the IRA will, among other things (i) implement the 
Medicare Drug Price Negotiation Program and (ii) impose rebates with respect to certain drugs and biologics covered 
under Medicare Part B or Medicare Part D to penalize price increases that outpace inflation. On August 15, 2024, HHS 
announced the agreed-upon prices of the first ten drugs that were subject to price negotiations, although the Medicare Drug 
Price Negotiation program is currently subject to legal challenges. On January 17, 2025, HHS selected fifteen additional 
products covered under Part D for price negotiation in 2025. Each year thereafter more Part B and Part D products will 
become subject to the Medicare Drug Price Negotiation Program. Further, on December 8, 2023, the National Institute of 
Standards and Technology published for comment a Draft Interagency Guidance Framework for Considering the Exercise 
of March-In Rights which for the first time includes the price of a product as one factor an agency can use when deciding 
to exercise march-in rights. While march-in rights have not previously been exercised, it is uncertain if that will continue 
under the new framework. At the state level, legislatures have increasingly passed legislation and implemented regulations 
designed to control pharmaceutical product pricing, including price or patient reimbursement constraints, discounts, 
restrictions on certain product access and marketing cost disclosure and transparency measures, and, in some cases, 
designed to encourage importation from other countries and bulk purchasing. Any reduction in reimbursement from 
Medicare and other government programs may result in a similar reduction in payments from private payors. The 
implementation of cost containment measures or other healthcare reforms may prevent the generation of revenue, 
attainment of profitability, or commercialization of products. Additional health reform measures may continue and affect 
our business in unknown ways, particularly given the recent change in administration. The current Trump administration is 
pursuing policies to reduce regulations and expenditures across government including at HHS, the FDA, CMS and related 
agencies. These actions, presently directed by executive orders or memoranda from the Office of Management and Budget, 
may propose policy changes that create additional uncertainty for our business. These actions may include, for example, 
directives to reduce agency workforce, rescinding a Biden administration executive order tasking the Center for Medicare 
and Medicaid Innovation to consider new payment and healthcare models to limit drug spending and eliminating the Biden 
administration’s executive order that directed HHS to establishing an AI task force and developing a strategic plan, and 
directing certain federal agencies to enforce existing law regarding hospital and price plan transparency and by 
standardizing prices across hospitals and health plans. Additionally, in its June 2024 decision in Loper Bright Enterprises v. 
Raimondo, the U.S. Supreme Court overturned the longstanding Chevron doctrine, under which courts were required to 
give deference to regulatory agencies’ reasonable interpretations of ambiguous federal statutes. The Loper Bright decision 
could result in additional legal challenges to current regulations and guidance issued by federal agencies applicable to our 
operations, including those issued by the FDA. Congress may introduce and ultimately pass health care related legislation 
that could impact the drug approval process and make changes to the Medicare Drug Price Negotiation Program created 
under the IRA.

In the EU, in December 2021, Regulation No 2021/2282 on HTA, or HTA Regulation, was adopted. The HTA Regulation, 
which began to apply on January 12, 2025 through a phased implementation is intended to boost cooperation among EU 
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Member States in assessing health technologies, including new medicinal products, and providing the basis for cooperation 
at EU level for joint clinical assessments in these areas, although individual EU Member States will continue to be 
responsible for assessing non-clinical (e.g. economic, social, ethical) aspects of health technologies. 

Employees

As of December 31, 2024, we had 36 total employees, of which 20 are in research and development and 16 are in general 
and administrative. Our employees are primarily located in South San Francisco, California, Medolla, Italy and Bresso 
Italy, and others work remotely from their residences located across the United States. None of our employees are 
represented by a labor union or are a party to a collective bargaining agreement and we believe that we have good relations 
with our employees.

Corporate Information

We were incorporated in Delaware on June 20, 2012. Effective August 1, 2022, the Company, previously named 
Cortexyme, Inc., changed its name to Quince Therapeutics, Inc. From inception, we have been focused on novel 
therapeutic approaches to improve the lives of patients with major, unmet medical needs. On January 30, 2023, we 
announced that we intended to prioritize capital resources toward the expansion of our development pipeline through 
opportunistic in-licensing and acquisition of clinical-stage assets targeting debilitating and rare diseases. On October 20, 
2023, we completed our acquisition of EryDel, a privately held, late-stage biotechnology company (the “EryDel 
Acquisition”) with a proprietary AIDE technology platform and Phase 3 lead asset, eDSP, that targets the potential 
treatment of a rare neurodegenerative disease, A-T, for which there are currently no approved treatments in any global 
market. EryDel is a variable interest entity and the Company is the primary beneficiary and sole shareholder. In addition, 
there are no restrictions on the use of the assets of EryDel.

Our principal executive offices are located at 611 Gateway Blvd, Suite 273, South San Francisco, CA 94080. Our 
telephone number at that location is (415) 910-5717. Our corporate website address is www.quincetx.com. Information 
contained on, or that may be accessed through, our website is not incorporated by reference into this Annual Report on 
Form 10-K and should not be considered a part of this Annual Report on Form 10-K.

Quince is a registered trademark of Quince Therapeutics, Inc. All other brand names or trademarks appearing in this 
Annual Report on Form 10-K are the property of their respective holders. Solely for convenience, the trademarks and trade 
names in this Annual Report on Form 10-K are referred to without the ® and ™ symbols, but such references should not be 
construed as any indicator that their respective owners will not assert, to the fullest extent under applicable law, their rights 
thereto.

Item 1A. Risk Factors.

Our operations and financial results are subject to various risks and uncertainties, including those described below that 
could adversely affect our business, financial condition, results of operations, cash flows and the trading price of our 
common stock. You should carefully consider the following risks, together with all of the other information in this Annual 
Report on Form 10-K, including our consolidated financial statements and the related notes included elsewhere in this 
Annual Report on Form 10-K.

Risks Relating to Our Business

We are substantially dependent on the success of our lead drug candidate, eDSP.

Our business and future success depends on our ability to successfully develop, obtain regulatory approval for and 
successfully commercialize our lead drug candidate, eDSP, which is under clinical development for A-T. eDSP is our only 
drug candidate in late-stage clinical development, and our business currently depends heavily on its successful 
development. The Phase 3 ATTeST trial did not meet its primary efficacy endpoint. The trial saw statistically significant 
results in the age group of six to nine years old. We initiated the NEAT clinical trial in this population in the second quarter 
2024, and expect to announce the results of the NEAT clinical trial in the fourth quarter of 2025, but cannot guarantee that 
the results of this study will be positive or that they will allow further development in this therapeutic indication.

eDSP will require additional clinical and non-clinical development, regulatory review and approval in multiple 
jurisdictions, substantial investment, access to sufficient commercial manufacturing capacity and significant marketing 
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efforts before we can generate any revenue from product sales. We cannot be certain eDSP will receive regulatory approval 
or be successfully commercialized even if we receive regulatory approval. In addition, because eDSP is our most advanced 
drug candidate, and because our other drug candidates are based on the same AIDE platform technology, if eDSP 
encounters safety or efficacy problems, developmental delays or regulatory issues or other problems, our development 
plans and business would be significantly harmed.

We have no drug candidates approved for commercial sale, we have never generated any revenue from sales, and we 
may never be profitable.

We have no drug candidates approved for sale, have never generated any revenue from sales, have never been profitable 
and do not expect to be profitable in the foreseeable future. We have incurred net losses in each year since our inception. 
For the years ended December 31, 2024 and 2023, our net losses were $56.8 million and $31.4 million, respectively. We 
had an accumulated deficit of $376.5 million as of December 31, 2024.

Before we are able to generate any revenue, we will need to commit substantial funds to the anticipated clinical and 
development activities related to eDSP, and we may not be able to obtain sufficient funds on acceptable terms, if at all. Any 
additional debt financing or additional equity that we raise may contain terms that are not favorable to us and/or result in 
dilution to our stockholders. 

We expect that it could take several years, if ever, before we may have a drug candidate ready for commercialization. We 
expect to continue to incur losses for the foreseeable future, and we expect these losses to increase as we pursue our current 
strategic direction, and seek regulatory approvals for any drug candidates, prepare for and begin the commercialization of 
any approved drug candidates, and add infrastructure and personnel to support our drug development efforts and operations 
as a public company. We anticipate that any such losses could be significant for the next several years. These net losses and 
negative cash flows have had, and will continue to have, an adverse effect on our stockholders’ equity and working capital. 
Further, these net losses have fluctuated significantly in the past and are expected to continue to significantly fluctuate from 
quarter-to-quarter or year-to-year. To become and remain profitable, we must develop and eventually commercialize a drug 
with significant revenue. However, we may never succeed in developing a commercial drug.

We expect to explore partnership and licensing opportunities to support the future development of eDSP and other drug 
candidates. We may also encounter other unforeseen expenses, difficulties, complications, delays and other known and 
unknown challenges as we pursue our current strategic direction.

There are numerous risks and uncertainties, we are unable to accurately predict the timing or amount of increased expenses 
or when, or if, we will be able to generate revenues or achieve profitability. If we do achieve profitability, we may not be 
able to sustain or increase profitability on a quarterly or annual basis and we will continue to incur substantial research and 
development and other expenditures to develop and market additional drug candidates.

There is substantial doubt regarding our ability to continue as a going concern. We will need to raise substantial 
additional funding, which may not be available on acceptable terms, to finance our operations and evaluate future drug 
candidates. If we are unable to raise this additional capital when needed or on acceptable terms, we may be forced to 
delay, limit, reduce, terminate or eliminate our drug development programs or other operations.

Since our inception, we have used substantial amounts of cash to fund our operations. We expect our expenses to increase 
substantially in the foreseeable future in connection with our ongoing activities, including completion of the Phase 3 NEAT 
clinical trial and potential NDA submission, assuming positive study results. In addition, if we obtain marketing approval 
for eDSP or any future drug candidates, we expect to incur significant commercialization expenses related to sales, 
marketing, manufacturing and distribution.

As of December 31, 2024, we had $40.8 million in cash, cash equivalents and short-term investments. Based on our 
available cash resources and current operating plan, there is substantial doubt regarding our ability to continue as a going 
concern for a period of one year after the date that our financial statements for the year ended December 31, 2024 are 
issued. Our existing capital resources, including term loans we received under the EIB Loan, will not be sufficient to enable 
us to complete our clinical development for eDSP. We will need to raise substantial additional funds in the future in order 
to complete the development of eDSP and seek regulatory approval thereof, to expand our manufacturing capabilities, and 
to commercialize eDSP, if approved by the FDA.
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Further development of eDSP will require us to incur significant additional expenses. Moreover, we expect to require 
substantial additional funding to finance such payments and to advance the development and optimize the 
commercialization of eDSP, and there can be no assurance that such additional funding will be available on terms that are 
acceptable to us, or at all. We believe that our existing capital resources will be sufficient to fund our projected operations, 
which would include anticipated clinical and development activities related to eDSP through the Phase 3 NEAT clinical 
trial. However, changing circumstances may cause us to increase our spending significantly faster than we currently 
anticipate, and we may need to spend more money than currently expected because of circumstances beyond our control. 
We may need to raise additional funds sooner than we anticipate if we choose to expand more rapidly than we presently 
anticipate and our efforts to raise additional funding may divert our management from their day-to-day activities, which 
may adversely affect our ability to develop our proprietary AIDE technology platform and Phase 3 lead asset, eDSP, to 
progress development of our product candidates or to advance our manufacturing processes. 

The amount and timing of our future funding requirements will depend on many factors, some of which are outside of our 
control, including but not limited to:

• the rate of progress in the development of and the conduct of clinical trials with respect to our product 
candidates;

• our ability to successfully identify partnership and licensing opportunities to support the future development 
of eDSP;

• the outcome, costs and timing of seeking and obtaining FDA and any other regulatory approvals;

• our ability to manufacture sufficient quantities of our drug candidates and devices;

• our need to expand our research and development activities;

• the costs associated with securing and establishing commercialization and manufacturing capabilities;

• our ability to maintain, expand and defend the scope of our intellectual property portfolio, including the 
amount and timing of any payments we may be required to make, or that we may receive, in connection with 
the licensing, filing, prosecution, defense and enforcement of any patents or other intellectual property rights;

• our need and ability to retain management and hire scientific and clinical personnel;

• the effect of competing drugs and drug candidates and other market developments;

• our need to implement additional internal systems and infrastructure, including financial and reporting 
systems; 

• the costs to grow our organization and increase the size of our facilities to meet our anticipated growth; 

• the economic and other terms, timing of and success of any collaboration, licensing or other arrangements 
into which we may enter in the future; and

• our ability and timing of future milestones payments to EryDel shareholders and repayment of obligations in 
respect of the EIB Loan.

Additional funding may not be available to us on acceptable terms or at all. Moreover, the terms of any financing may 
adversely affect the holdings or the rights of our stockholders and the issuance of additional securities, whether equity or 
debt, by us, or the possibility of such issuance, may cause the market price of our common stock to decline. The sale of 
additional equity or convertible securities would dilute all of our stockholders. The incurrence of indebtedness would result 
in increased fixed payment obligations and we may be required to agree to certain restrictive covenants and other operating 
restrictions that could adversely impact our ability to conduct our business. Additionally, the EIB Loan may prevent or 
limit our ability to incur additional indebtedness. As a result of geopolitical events, including the conflicts in Ukraine, 
inflation, high interest rates and other conditions, the global credit and financial markets have experienced volatility and 
disruptions. 

If we are unable to obtain funding on a timely basis, or to generate sufficient revenues, if at all, from collaboration 
arrangements, we may be required to:

• significantly curtail, delay or discontinue one or more of our research or development programs, the 
development of our technology, including our AIDE platform technology, the commercialization of any 
product candidates or cease operations altogether;

Table of Content

33














































































































































































































































































