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FORWARD-LOOKING STATEMENTS
This Annual Report on Form 10-K contains certain forward-looking statements within the meaning of Section 27A of 

the Securities Act of 1933, as amended, and Section 21E of the Securities Exchange Act of 1934, as amended, and we 
intend that such forward-looking statements be subject to the safe harbors created thereby. For this purpose, any 
statements contained in this Annual Report on Form 10-K except for historical information may be deemed to be forward-
looking statements. Without limiting the generality of the foregoing, words such as “may,” “might,” “will,” “expect,” 
“believe,” “anticipate,”  “goal,” “endeavor,” “strive,” “intend,” “plan,” “project,” “could,” “estimate,” “target,” 
“might,” “forecast,” or “continue” or the negative of these words or other variations thereof or comparable terminology 
are intended to identify forward-looking statements. In addition, any statements that refer to projections of our future 
financial performance, trends in our business, or other characterizations of future events or circumstances are forward-
looking statements. These forward-looking statements include, but are not limited to, statements about the initiation, 
timing, progress and results of our preclinical studies and clinical trials, and our research and development programs; our 
expectations regarding our commercialization efforts for REDEMPLO; our expectations regarding the potential benefits of 
the partnership, licensing and/or collaboration arrangements and other strategic arrangements and transactions we have 
entered into or may enter into in the future; our beliefs and expectations regarding the amount and timing of future 
milestone, royalty or other payments that could be due to or from third parties under existing agreements; and our 
estimates regarding future revenues, research and development expenses, capital requirements and payments to third 
parties.

The forward-looking statements included herein are based on current expectations of our management based on 
available information and involve a number of risks and uncertainties, all of which are difficult or impossible to predict 
accurately, and many of which are beyond our control. As such, our actual results and outcomes may differ materially 
from those discussed, projected, anticipated or indicated in any forward-looking statements. Forward-looking statements 
are not guarantees of future performance and our actual results or outcomes may differ materially. Factors that may cause 
or contribute to such differences include, but are not limited to, those discussed in more detail in “Item 1. Business” and 
“Item 1A. Risk Factors” of Part I and “Item 7. Management’s Discussion and Analysis of Financial Condition and Results 
of Operations” of Part II of this Annual Report on Form 10-K. Readers should carefully review these risks, as well as the 
additional risks described in other documents we file from time to time with the Securities and Exchange Commission (the 
“SEC”). In light of the significant risks and uncertainties inherent in the forward-looking information included herein, the 
inclusion of such information should not be regarded as a representation by us or any other person that such results will be 
achieved, and readers are cautioned not to place undue reliance on such forward-looking information. Statements made 
herein are as of the date of the filing of this Annual Report on Form 10-K with the SEC and should not be relied upon as of 
any subsequent date. Except as may be required by law, we disclaim any intent to revise the forward-looking statements 
contained herein to reflect events or circumstances after the date hereof or to reflect the occurrence of unanticipated 
events.



PART I

Unless otherwise noted, (1) the term “Arrowhead” refers to Arrowhead Pharmaceuticals, Inc., a Delaware 
corporation and its Subsidiaries, (2) the terms “Company,” “we,” “us,” and “our,” refer to the ongoing business 
operations of Arrowhead and its Subsidiaries, whether conducted through Arrowhead or a subsidiary of Arrowhead, (3) 
the term “Subsidiaries” refers to Arrowhead Madison Inc. (“Arrowhead Madison”), Arrowhead Australia Pty Ltd 
(“Arrowhead Australia”), Arrowhead Pharmaceuticals NZ Limited (“Arrowhead New Zealand”), Arrowhead 
Pharmaceuticals Ireland Limited (“Arrowhead Ireland”), and Visirna Therapeutics Inc. (“Visirna”) (4) the term 
“common stock” refers to Arrowhead’s common stock, (5) the term “preferred stock” refers to Arrowhead’s preferred 
stock and (6) the term “stockholder(s)” refers to the holders of Arrowhead common stock. 

ITEM 1. BUSINESS

A. Overview

The Company develops medicines that treat intractable diseases by silencing the genes that cause them. Using a 
broad portfolio of RNA chemistries and modes of delivery, the Company’s therapies trigger the RNA interference 
mechanism to induce rapid, deep and durable knockdown of target genes.

There are currently 18 Arrowhead discovered drug candidates in clinical trials ranging from early stage (Phase 1) to 
late stage (Phase 3). In addition, the company has a robust discovery stage pipeline which is capable of generating multiple 
new clinical candidates each year.

The Company recently achieved a transformational milestone with its first commercial launch in 2025, when the 
U.S. Food and Drug Administration ("FDA") approved REDEMPLO® (plozasiran) as an adjunct to diet to reduce 
triglycerides in adults with Familial Chylomicronemia Syndrome ("FCS"). Additionally, phase 3 studies (SHASTA-3, 
SHASTA-4 and SHASTA-5) for severe hypertriglyceridemia ("sHTG") have been fully enrolled and the Company plans to 
file a supplemental NDA for this indication in 2026, pending successful completion of Phase 3 clinical studies. The 
Company has built a commercial organization to support marketing in FCS, a rare disease, and plans to progressively build 
its commercial capabilities to also support marketing in sHTG, a higher prevalence disease which will require a larger 
commercial footprint. 

The Company has entered into multiple license and collaboration agreements with leading biotech and 
pharmaceutical companies, including Sarepta Therapeutics, Inc., Amgen Inc., Takeda Pharmaceutical Company Limited, 
Glaxosmithkline Intellectual Property (No. 3) Limited and Novartis Pharma AG, for programs that the Company does not 
intend to commercialize independently. This approach aims to expand the reach of the Company’s technology and provides 
a source of non-dilutive capital to support REDEMPLO and other wholly-owned programs through commercial stage. 

RNA Interference and the Benefits of RNAi Therapeutics

RNA interference (“RNAi”) is a mechanism present in living cells that inhibits the expression of a specific gene, 
thereby affecting the production of a specific protein. RNAi-based therapeutics may leverage this natural pathway of gene 
silencing to target and shut down specific disease-causing genes. 
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Small molecule and antibody drugs have proven effective at inhibiting certain cell surface, intracellular, and 
extracellular targets. However, other drug targets have proven difficult to inhibit with traditional drug-based and biologic 
therapeutics. Developing effective drugs for these targets would have the potential to address large underserved markets for 
the treatment of many diseases. Using the ability to specifically silence any gene, RNAi therapeutics may be able to 
address previously “undruggable” targets, unlocking the market potential of such targets. 

This figure depicts the mechanism by which gene silencing occurs. Double stranded RNAi triggers (commonly 
referred to as small interfering RNAs (“siRNAs”)) are introduced into a cell and are loaded into the RNA-induced silencing 
complex (“RISC”). The strands are then separated, leaving an active RISC/RNAi trigger complex. This complex can then 
pair with and degrade the complementary messenger RNAs (“mRNA”) and stop the production of the target proteins. 
RNAi is a catalytic process, so each RNAi trigger can degrade mRNA hundreds of times, which results in a relatively long 
duration of effect for RNAi therapeutics.

Key Benefits of RNAi and proprietary TRiMTM platform as a Therapeutic Modality:

• Silences the expression of disease associated genes; 
• Potential to address any target in the transcriptome including previously “undruggable” targets;
• Rapid lead identification;
• High specificity;
• Opportunity to use multiple RNA sequences in one drug product for synergistic silencing of multiple targets; 

and
• RNAi therapeutics are uniquely suited for personalized medicine through target and cell specific delivery and 

gene knockdown.

Targeted RNAi Molecule (TRiMTM) Platform

The Company’s TRiM platform utilizes ligand-mediated delivery and is designed to enable tissue-specific targeting 
while being structurally simple. Targeting has been core to the Company’s development philosophy and the TRiM platform 
builds on more than a decade of work on actively targeted drug delivery vehicles. The Company’s scientists have 
discovered ways to progressively “TRiM” away extraneous features and chemistries and retain optimal pharmacologic 
activity.

The TRiM platform is comprised of a highly potent RNA trigger identified using the Company’s proprietary trigger 
selection rules and algorithms with the following components optimized, as needed, for each drug candidate: a high affinity 
targeting ligand; various linker chemistries; structures that enhance pharmacokinetics; and highly potent RNAi triggers 
with sequence specific stabilization chemistries. 
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Therapeutics developed with the TRiM platform offer several advantages: simplified manufacturing and reduced 
costs; multiple routes of administration; and potential for improved safety because there are less metabolites from smaller 
molecules, thereby reducing the risk of intracellular buildup.

     The Company believes that for RNAi to reach its true potential, it must target organs outside the liver. The Company is 
leading this expansion with the TRiM platform, which has shown the potential to reach multiple tissues throughout the 
body. The TRiM platform currently enables delivery of siRNA to seven cell types: 

RNA Chemistries

The structure and chemistries of the oligonucleotide molecules used to trigger the RNAi mechanism can be tailored 
for optimal activity. The Company’s broad portfolio of RNA trigger structures and chemistries, including certain 
proprietary structures, enable the Company to optimize each drug candidate on a target-by-target basis and utilize the 
combination of structure and chemical modifications that yield the most potent RNAi therapeutic candidate.

As a component of the TRiM platform, the Company’s design philosophy for RNA chemical modifications is to 
start with a structurally simple molecule and add only selective modification and stabilization chemistries as necessary to 
achieve the desired level of target knockdown and duration of effect. The conceptual framework for the stabilization 
strategy starts with a more sophisticated RNAi trigger screening and selection process that identifies potent sequences 
rapidly in locations that others may miss. 
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Approved Products

REDEMPLO (plozasiran) is approved by the U.S. Food and Drug Administration as an adjunct to diet to reduce 
triglycerides for adults with Familial Chylomicronemia Syndrome (FCS). REDEMPLO is an siRNA therapeutic designed 
to suppress the production of apolipoprotein C-III (APOC3), a protein produced in the liver that raises triglyceride levels 
by slowing their breakdown and clearance. By targeting the APOC3 gene with sustained silencing, REDEMPLO delivers 
significant reductions in triglyceride levels. REDEMPLO is the first and only FDA-approved siRNA treatment studied in 
both genetically confirmed and clinically diagnosed patients living with FCS. 

For more information about REDEMPLO, visit Our Medicines. 

IMPORTANT SAFETY INFORMATION  

CONTRAINDICATIONS 

None. 

ADVERSE REACTIONS 

Most common adverse reactions in REDEMPLO treated patients (incidence ≥10% of patients treated with 
REDEMPLO and >5% more frequently than with placebo) are hyperglycemia, headache, nausea, and injection site 
reaction. 

Please see full Prescribing Information for REDEMPLO.

B. Pipeline

The Company is focused on developing innovative drugs for diseases with a genetic basis, typically characterized by 
the overproduction of one or more proteins that are involved with disease. The depth and versatility of the Company’s 
RNAi technologies enables the Company to potentially address conditions across many therapeutic areas and pursue 
disease targets that are not otherwise addressable by small molecules and biologics.

(1) Greater China rights for plozasiran are out-licensed to Sanofi.
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Plozasiran (ARO-APOC3) - Severe Hypertriglyceridemia (sHTG)

Severe Hypertriglyceridemia is a disease characterized by elevated triglyceride levels > 500 mg/dL. Severely 
elevated triglycerides in patients with severe hypertriglyceridemia (sHTG) or familial chylomicronemia syndrome (FCS), a 
rare genetic disorder, can result in potentially fatal acute pancreatitis.

Plozasiran (formerly ARO-APOC3) is designed to reduce production of apolipoprotein C-III (APOC3), a component 
of triglyceride rich lipoproteins (TRLs) including Very Low Density Lipoprotein (VLDL) and chylomicrons, a key 
regulator of triglyceride metabolism. The Company believes that knocking down the hepatic production of APOC3 may 
result in reduced VLDL synthesis and assembly, enhanced breakdown of TRLs, and better clearance of VLDL and 
chylomicron remnants. 

We are conducting multiple Phase 3 studies to potentially support regulatory filings, pending successful completion, 
for approval in sHTG including SHASTA-3, SHASTA-4, SHASTA-5, and MUIR-3.

Zodasiran (ARO-ANG3) - Homozygous Familial Hypercholesterolemia (HoFH)

Dyslipidemia and Hypertriglyceridemia are risk factors for atherosclerotic coronary heart disease and cardiovascular 
events. 

Zodasiran (formerly ARO-ANG3) is designed to reduce production of angiopoietin-like protein 3 (ANGPTL3), a 
liver synthesized inhibitor of lipoprotein lipase and endothelial lipase. ANGPTL3 inhibition has been shown to lower 
serum LDL, serum and liver triglyceride and has genetic validation as a novel target for cardiovascular disease. The 
Company is currently investigating zodasiran in one Phase 3 clinical trial (YOSEMITE) to evaluate the efficacy and safety 
of zodasiran in adolescent and adult subjects with HoFH. 

ARO-DIMER-PA - Mixed Hyperlipidemia

Mixed Hyperlipidemia is a highly prevalent disorder characterized by elevated low-density lipoprotein cholesterol 
(LDL-C) and triglyceride (TG) levels and is a major risk factor for ASCVD, which is the leading cause of mortality 
worldwide and associated with substantial morbidity and healthcare costs.

ARO-DIMER-PA is a dual functional RNAi molecule designed to silence expression of the proprotein convertase 
subtilisin kexin 9 (PCSK9) and apolipoprotein C3 (APOC3) genes in hepatocytes. Prior clinical experience with other 
investigational and approved agents suggests that PCSK9 and APOC3 inhibition may lead to robust reductions in LDL-C, 
TGs, triglyceride rich lipoprotein remnants, and total atherogenic lipoproteins. This represents an important step forward 
for the RNAi field as it is the first clinical candidate to target two genes simultaneously in one molecule, enabled by 
Arrowhead’s innovative and proprietary TRiM platform. 

The Company has filed for regulatory clearance to initiate a Phase 1/2a clinical trial of ARO-DIMER-PA.  

ARO-PNPLA3 - Metabolic-dysfunction Associated Steatohepatitis (MASH)

MASH is a subgroup of steatotic liver disease (MASLD) in which hepatic cell injury and inflammation has 
developed over background steatosis. The I148M genetic variant in the PNPLA3 gene is involved with the underlying 
pathophysiology and is a known risk factor for hepatic steatosis, steatohepatitis, elevated plasma liver enzyme levels, 
hepatic fibrosis and cirrhosis. The rising prevalence of MASH presents a significant health burden in many developed 
countries.

ARO-PNPLA3 (formerly JNJ-75220795) is an investigational RNAi therapeutic designed to reduce liver expression 
of patatin-like phospholipase domain containing 3 (PNPLA3) as a potential treatment for patients with metabolic-
dysfunction associated steatohepatitis (MASH). PNPLA3 has strong genetic and preclinical validation as a driver of fat 
accumulation and damage in the livers of patients who carry the common I148M mutation. Former licensee Janssen 
Pharmaceuticals, Inc. investigated ARO-PNPLA3 in two Phase 1 clinical trials. 

ARO-INHBE - Obesity

ARO-INHBE is designed to reduce the hepatic expression of the INHBE gene and its secreted gene product, Activin 
E. INHBE is a promising genetically validated target in which loss-of-function INHBE variants in humans are associated 
with lower risk of obesity and metabolic diseases, such as type 2 diabetes. The Company is currently investigating ARO-
INHBE in a Phase 1/2a clinical trial.

ARO-ALK7- Obesity

ARO-ALK7 is designed to silence adipocyte expression of the ACVR1C gene to reduce the production of Activin 
receptor-like kinase 7 (ALK7), which acts as a receptor in a pathway that regulates energy homeostasis in adipose tissue. In 
large genetic datasets, reduced ACVR1C expression has been associated with healthier adipose distribution and reduced 
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risk of obesity-related metabolic complications. The Company is currently investigating ARO-ALK7 in a Phase 1/2a 
clinical trial. 

ARO-RAGE - Inflammatory Pulmonary Disease

ARO-RAGE is designed to reduce production of the Receptor for Advanced Glycation End products (RAGE) as a 
potential treatment for various inflammatory pulmonary diseases. The Company is currently investigating ARO-RAGE in a 
Phase 1/2a clinical trial. 

ARO-MAPT - Alzheimer's and Tauopathies

Aggregation of the toxic tau protein is believed to be a key driver in multiple tauopathies, including Alzheimer’s 
disease. By preventing or potentially reversing tau protein accumulation in subjects with mild cognitive impairment due to 
Alzheimer’s disease and mild Alzheimer’s disease dementia, ARO-MAPT has the potential to prevent or slow disease 
progression. 

ARO-MAPT is Arrowhead’s first investigational RNAi-based therapy to utilize a new proprietary delivery system 
which, in preclinical studies, has achieved blood-brain-barrier penetration and deep knockdown of target genes across the 
central nervous system (CNS), including deep brain regions, after subcutaneous injections. ARO-MAPT is designed to 
silence CNS expression of the microtubule associated protein tau (MAPT) gene, which encodes the tau protein. The 
Company has filed for regulatory clearance to initiate a phase 1/2a clinical trial of ARO-MAPT. 

ARO-C3 - Complement Mediated Renal Disease

A number of rare renal diseases result from uncontrolled activation of the alternative pathway of complement, 
leading to progressive glomerular damage, proteinuria, hematuria, and impaired kidney function, and often resulting in 
end-stage renal disease (ESRD). In addition, dysregulation of the alternative complement pathway has been shown to play 
a role in the pathogenesis and progression of disease in some of the more common glomerulopathies. Silencing 
complement component 3 (C3) may be a therapeutic approach for treatment of these conditions.

ARO-C3 is designed to reduce production of C3 as a potential therapy for patients with various complement 
mediated or complement associated renal diseases. The Company is currently investigating ARO-C3 in a Phase 1/2a 
clinical trial.

ARO-CFB - Complement Mediated Disease

A number of rare renal diseases result from uncontrolled activation of the alternative pathway of complement, 
leading to progressive glomerular damage, proteinuria, hematuria, and impaired kidney function, and often resulting in 
end-stage renal disease (ESRD). In addition, dysregulation of the alternative complement pathway has been shown to play 
a role in the pathogenesis and progression of disease in some of the more common glomerulopathies. Silencing 
complement factor B (CFB) may be a therapeutic approach for treatment of these conditions.

ARO-CFB is designed to reduce hepatic expression of CFB, which plays an important regulatory role in amplifying 
complement alternative pathway activation and has been identified as a promising therapeutic target. ARO-CFB is being 
developed as a potential treatment for complement mediated kidney diseases such as immunoglobulin A nephropathy 
(IgAN), which is the most common glomerular disease worldwide and carries a high lifetime risk of progression to end-
stage renal disease. Additionally, ARO-CFB may have clinical applications in non-renal diseases involving complement 
activation. The Company is currently investigating ARO-CFB in a Phase 1/2a clinical trial.

Collaboration and License Agreements

Glaxosmithkline Intellectual Property (No. 3) Limited (“GSK”)

GSK-HSD License Agreement

On November 22, 2021, GSK and the Company entered into an Exclusive License Agreement (the “GSK-HSD 
License Agreement”). Under the GSK-HSD License Agreement, GSK has received an exclusive license for GSK-4532990 
(formerly ARO-HSD). The exclusive license is worldwide with the exception of greater China. GSK is wholly responsible 
for all clinical development and commercialization of GSK-4532990 in its territory.

GSK-4532990 - Metabolic-Dysfunction Associated Steatohepatitis (MASH)

MASH is liver inflammation and damage caused by a buildup of fat in the liver. This can cause scarring of the liver 
and in advanced cases can lead to cirrhosis. Alcochol-related liver disease (ALD) represents a spectrum of liver injury 
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resulting from alcohol use, ranging from hepatic steatosis to more advances forms including alcoholic hepatitis (AH), 
alcohol-associated cirrhosis (AC), and acute AH presenting as acute-on-chronic liver failure.

GSK-4532990 (formerly ARO-HSD) is designed to reduce production of HSD17B13, a hydroxysteroid 
dehydrogenase involved in the metabolism of hormones, fatty acids and bile acids. Published human genetic data indicate 
that a loss of function mutation in HSD17B13 provides strong protection against metabolic-dysfunction associated 
steatohepatitis (MASH) cirrhosis and alcoholic hepatitis and cirrhosis. GSK is conducting Phase 2b clinical trials in 
patients with MASH and alcohol-related liver disease (ALD).

GSK-HBV Agreement - Chronic Hepatitis B Virus Infection

        On December 11, 2023, the Company entered into an Amended and Restated License Agreement with GSK (the 
“GSK-HBV Agreement”) pursuant to which GSK received a worldwide, exclusive license to develop and commercialize 
daplusiran/tomligisiran (GSK5637608, formerly JNJ-3989), the Company’s third-generation subcutaneously administered 
RNAi therapeutic candidate being developed as a potential therapy for patients with chronic hepatitis B virus infection. 
daplusiran/tomligisiran had previously been licensed to Janssen Pharmaceuticals, Inc. (“Janssen”) in October 2018. GSK is 
currently in the process of initiating a Phase 2 study of daplusiran/tomligisiran followed by bepirovirsen in patients with 
chronic hepatitis B.

Takeda Pharmaceutical Company Limited (“Takeda”)

On October 7, 2020, Takeda and the Company entered into an Exclusive License and Co-Funding Agreement (the 
“Takeda License Agreement”). Under the Takeda License Agreement, Takeda and the Company co-develop the 
Company’s fazirsiran program (formerly TAK-999 and ARO-AAT), the Company’s second-generation subcutaneously 
administered RNAi therapeutic candidate being developed as a treatment for liver disease associated with alpha-1 
antitrypsin deficiency. Within the United States, fazirsiran, if approved, will be co-commercialized under a 50/50 profit 
sharing structure. Outside the United States, Takeda received an exclusive license to commercialize fazirsiran and will lead 
the global commercialization strategy, while the Company will be eligible to receive tiered royalties of 20% to 25% on net 
sales. 

Fazirsiran - Alpha-1 Antitrypsin Deficiency (AATD)

AATD is a genetic disorder associated with liver disease in children and adults, and pulmonary disease in adults. 
AAT is a circulating glycoprotein protease inhibitor that is primarily synthesized and secreted by liver hepatocytes. Its 
physiologic function is the inhibition of neutrophil protease to protect healthy lung tissues during inflammation and prevent 
tissue damage. The most common disease variant, the Z mutant, has a single amino acid substitution that results in 
improper folding of the protein. The mutant protein cannot be effectively secreted and accumulates in globules in the 
hepatocytes. This triggers continuous hepatocyte injury, leading to fibrosis, cirrhosis, and increased risk of hepatocellular 
carcinoma.

Individuals with the homozygous PiZZ genotype have severe deficiency of functional AAT leading to pulmonary 
disease and hepatocyte injury and liver disease. Lung disease in this patient population is frequently treated with AAT 
augmentation therapy. However, augmentation therapy does nothing to treat liver disease, and there is no specific therapy 
for hepatic manifestations. There is a significant unmet need as liver transplant, with its attendant morbidity and mortality, 
is currently the only available treatment.

Fazirsiran is a subcutaneously administered RNAi therapeutic being developed as a treatment for liver disease 
associated with alpha-1 antitrypsin deficiency (AATD), which is a rare genetic disorder that severely damages the liver and 
lungs of affected individuals. Fazirsiran is designed to reduce production of the mutant Z-AAT protein by silencing the 
AAT gene in order to prevent accumulation of Z-AAT in the liver, allow clearance of the accumulated Z-AAT protein, 
prevent repeated cycles of cellular damage, and possibly prevent or even reverse the progression of liver fibrosis.

The goal of fazirsiran treatment is prevention and potential reversal of Z-AAT accumulation-related liver injury and 
fibrosis. Reduction of inflammatory Z-AAT protein, which has been clearly defined as the cause of progressive liver 
disease in AATD patients, is important as it is expected to halt the progression of liver disease and allow fibrotic tissue 
repair.

Takeda is conducting multiple Phase 3 studies for the treatment of AATD liver disease including the REDWOOD 
study.

Amgen Inc. (“Amgen”)

On September 28, 2016, Amgen and the Company entered into two collaboration and license agreements and a 
common stock purchase agreement. Under the Second Collaboration and License Agreement (the “Olpasiran Agreement”), 
Amgen received a worldwide, exclusive license to the Company’s novel RNAi olpasiran (previously referred to as AMG 
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890 or ARO-LPA) program. These RNAi molecules are designed to reduce elevated lipoprotein(a), which is a genetically 
validated, independent risk factor for atherosclerotic cardiovascular disease. Under the Olpasiran Agreement, Amgen is 
wholly responsible for clinical development and commercialization. 

In November 2022, Royalty Pharma Investments 2019 ICAV (“Royalty Pharma”) and the Company entered into a 
Royalty Purchase Agreement (the “Royalty Pharma Agreement”). In consideration for the payments under the Royalty 
Pharma Agreement, Royalty Pharma is entitled to receive all royalties otherwise payable by Amgen to the Company under 
the Olpasiran Agreement. The Company remains eligible to receive up to an additional $485.0 million in remaining 
development, regulatory and sales milestone payments payable from Amgen and Royalty Pharma. 

Olpasiran - Atherosclerotic Cardiovascular Disease (ASCVD)

Olpasiran is designed to reduce production of apolipoprotein A, a key component of lipoprotein(a), which has been 
genetically linked with increased risk of cardiovascular diseases, independent of cholesterol and LDL levels. Amgen 
completed a Phase 2 clinical study evaluating the efficacy, safety, and tolerability of olpasiran in subjects with elevated 
levels of lipoprotein(a). Amgen reported Phase 2 clinical results at the American Heart Association (AHA) Scientific 
Sessions in November 2022 and simultaneously published in the New England Journal of Medicine. Amgen began 
evaluating olpasiran in a Phase 3 study (OCEAN) to assess the impact of olpasiran on major cardiovascular events in 
participants with atherosclerotic cardiovascular disease and elevated lipoprotein(a), in a double-blind, randomized, 
placebo-controlled, multi center study in December 2022. 

Sarepta Therapeutics, Inc. (“Sarepta”)

On November 25, 2024, Sarepta and Company entered into a global licensing and collaboration agreement. The 
Sarepta Agreement covers multiple clinical and preclinical programs in rare, genetic diseases of the muscle, central nervous 
system (CNS), and the lungs, as well as allows Sarepta to select up to six new targets for Company to conduct discovery 
and preclinical development activities in areas complementary to Sarepta’s leadership in precision genetic medicine for 
rare diseases, which can utilize Arrowhead’s proprietary and differentiated TRiM platform. Clinical stage programs under 
the license and collaboration agreement include SRP-1001 (ARO-DUX4), SRP-1003 (ARO-DM1), SRP-1002 (ARO-
MMP7), and SRP-1004 (ARO-ATXN2). Preclinical stage programs under the Sarepta Agreement include ARO-HTT for 
patients with Huntington’s disease, ARO-ATXN1 for patients with spinocerebellar ataxia 1 (SCA1), and ARO-ATXN3 for 
patients with spinocerebellar ataxia 3 (SCA3). 

SRP-1001 (ARO-DUX4) - Facioscapulohumeral Muscular Dystrophy (FSHD)

Facioscapulohumeral muscular dystrophy (FSHD) is an autosomal dominant disease associated with the failure to 
maintain complete epigenetic suppression of DUX4 expression in differentiated skeletal muscle, leading to overexpression 
of DUX4, which is myotoxic and can lead to muscle degeneration. As DUX4 expression is recognized as the cause of 
muscle pathology in FSHD patients, the Company believes that the selective targeting and knockdown of DUX4 using 
RNAi may prevent or reverse downstream myotoxicity and lead to muscle repair and improvement in muscle function in 
patients. There are currently no effective treatments specifically for FSHD.

ARO-DUX4 is designed to target the gene that encodes human double homeobox 4 (DUX4) protein as a potential 
treatment for patients with facioscapulohumeral muscular dystrophy. The Company is currently investigating ARO-DUX4 
in a Phase 1/2a clinical trial. 

SRP-1003 (ARO-DM1) - Type 1 Myotonic Dystrophy

Type 1 myotonic dystrophy is an autosomal dominant, debilitating, chronic progressive multisystem disorder 
characterized by an expansion of a highly unstable CUGexp in the DMPK gene. Patients with DM1 have muscle weakness 
and wasting, myotonia, cataracts, and often have cardiac conduction abnormalities, and may become physically disabled 
and have a shortened life span.

ARO-DM1 is designed to reduce expression of the dystrophia myotonica protein kinase (DMPK) gene. There is 
currently no approved disease-modifying therapy for type 1 myotonic dystrophy (DM1). Treatments have focused on 
symptomatic management, including physical therapy, exercise, ankle-foot orthoses, wheelchairs, and other assistive 
devices. The Company is currently investigating ARO-DM1 in a Phase 1/2a clinical trial.

SRP-1002 (ARO-MMP7) - Idiopathic Pulmonary Fibrosis (IPF)

Idiopathic Pulmonary Fibrosis (IPF) is a chronic interstitial lung disease characterized by progressive fibrosis.

ARO-MMP7 is designed to reduce expression of matrix metalloproteinase 7 (MMP7) as a potential treatment for 
IPF. The Company is currently investigating ARO-MMP7 in a Phase 1/2a clinical trial.

SRP-1004 (ARO-ATXN2) - Spinocerebellar Ataxia 2 (SCA2)
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 SCA2 is a progressive cerebellar ataxia with instability of stance, speech and swallow disorder, pain, spasticity, and 
ocular signs, caused by gain of function of mutant expanded polyQ ATXN2 protein. 

ARO-ATXN2 is designed to reduce the expression of the ATXN2 gene as a potential treatment for spinocerebellar 
ataxia 2 (SCA2). The Company is currently investigating ARO-ATXN2 in a Phase 1 clinical trial.

Novartis Pharma AG (“Novartis”)

On August 29, 2025, Novartis and the Company entered into a global licensing and collaboration agreement. The 
agreement covers ARO-SNCA, Arrowhead’s preclinical stage siRNA therapy against alpha-synuclein for the treatment of 
synucleinopathies, such as Parkinson’s Disease, and other additional collaboration targets that will utilize Arrowhead’s 
proprietary TRiM platform. The transaction closed in October 2025.

C. Intellectual Property and Other Key Agreements

The Company controls approximately 643 issued patents (including 404 directed to RNAi trigger molecules and 159 
directed to targeting groups or targeting compounds), including European validations, and approximately 833 currently 
pending patent applications worldwide from 103 different patent families. The Company’s patent applications have been 
filed throughout the world, including, in the United States, Argentina, ARIPO (Africa Regional Intellectual Property 
Organization), Australia, Brazil, Canada, Chile, China, Eurasian Patent Organization, Europe, GCC (Gulf Cooperation 
Council), Hong Kong, Israel, India, Indonesia, Iraq, Jordan, Japan, Lebanon, Mexico, New Zealand, OAPI (African 
Intellectual Property Organization), Peru, Philippines, Russian Federation, South Africa, Saudi Arabia, Singapore, South 
Korea, Thailand, Taiwan, Uruguay, Venezuela, and Vietnam.

RNAi Triggers: The Company owns issued patents or has filed patent applications directed to RNAi trigger 
molecules, which serve as the foundation of the Company’s TRiM platform, and are targeted to reduce expression of 
various gene targets. However, the Company cannot guarantee that issued patents will be enforceable or provide adequate 
protection for the Company, or that pending patent applications will result in issued patents. These patents and patent 
applications that relate to partnered and non-partnered products in the Company's clinical pipeline include the following: 

Patent Group Estimated Year(s) of Expiration*
AAT 2035, 2038
ALK7 2044
ANGPTL3 2038
APOC3 2038
APOC3/PCSK9 Dimer 2045
ATXN2 2044
C3 2043
CFB 2044
DM1 2043
DUX4 2041
HBV 2032, 2036, 2037
HSD17B13 2039, 2043
INHBE 2044
LPA 2036
MMP7 2042
PNPLA3 2041
RAGE (AGER) 2042

*Assuming issuance of any pending patent applications, and excluding any patent term adjustments or patent term 
extensions.

Delivery Technologies: The delivery technology-related patents and patent applications, which include components 
used in the Company’s TRiM platform, have been filed and/or issued in various jurisdictions worldwide including 
the United States, Argentina, Australia, Brazil, Canada, China, Eurasian Patent Organization, Europe (including 
validations in France, Germany, Italy, Spain, Switzerland, United Kingdom), GCC (Gulf Cooperation Council), 
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Israel, India, Japan, Lebanon, Mexico, New Zealand, Philippines, Russia, South Africa, South Korea, Singapore, 
Taiwan, and Uruguay. However, the Company cannot guarantee that issued patents will be enforceable or provide 
adequate protection for the Company, or that pending patent applications will result in issued patents. These various 
groups of patents and applications that relate to partnered and non-partnered products in the Company's clinical 
pipeline are set forth below: 

Patent Group Estimated Year(s) of Expiration*
Targeting ligands and other RNAi delivery and 
platform technologies
CNS Intrathecal Delivery Platform 2043
Adipose Delivery Platform 2044
BBB Shuttle Delivery Platform 2045
Muscle delivery platform 2041
PK/PD lipid modifiers 2041
RNAi agent design (5′-phosphate mimic) 2037
Targeting groups (αvβ6 integrin ligands) 2037, 2038, 2041
Targeting groups (N-acetylgalactosamine ligands) 2037
Trialkyne linkers 2039

*Assuming issuance of any pending patent applications, and excluding any patent term adjustments or patent term 
extensions.

The RNAi and drug delivery patent landscapes are complex and rapidly evolving. As such, the Company may need 
to obtain additional patent licenses prior to commercialization of its candidates. Please see “Risk Factors” in Part I, Item 
1A of this Annual Report on Form 10-K.

Acquisition of Assets from Novartis

On March 3, 2015, Novartis and the Company entered into an Asset Purchase and Exclusive License Agreement 
(the “RNAi Purchase Agreement”) pursuant to which the Company acquired Novartis’s RNAi assets and rights thereunder. 
Pursuant to the RNAi Purchase Agreement, the Company acquired or was granted a license to certain patents and patent 
applications owned or controlled by Novartis related to RNAi therapeutics, was assigned Novartis’s rights under a license 
from Alnylam Pharmaceuticals, Inc. (“Alnylam”) (the “Alnylam-Novartis License”) and acquired a license to certain 
additional Novartis assets (the “Licensed Novartis Assets”). The patents acquired from Novartis include multiple patent 
families covering delivery technologies and RNAi-trigger design rules and modifications. The Licensed Novartis Assets 
include an exclusive, worldwide right and license, solely in the RNAi field, with the right to grant sublicenses through 
multiple tiers under or with respect to certain patent rights and know how relating to delivery technologies and RNAi-
trigger design rules and modifications. Under the assigned Alnylam-Novartis License, the Company acquired a worldwide, 
royalty-bearing, exclusive license with limited sublicensing rights to existing and future Alnylam intellectual property 
(including intellectual property that came under Alnylam’s control on or before March 31, 2016), excluding intellectual 
property concerning delivery technology, to research, develop and commercialize 30 undisclosed gene targets. 

Non-Exclusively Licensed Patent Rights from Roche

On October 21, 2011, the Company acquired the RNAi therapeutics business of Hoffmann-La Roche, Inc. and F. 
Hoffmann-La Roche Ltd. (collectively, “Roche”). The acquisition provided the Company with two primary sources of 
value:

• Broad freedom to operate with respect to key patents directed to the primary RNAi-trigger formats: canonical, 
unlocked nucleotide analogs (“UNA”), meroduplex, and dicer substrate structures; and

• A large team of scientists experienced in RNAi and oligonucleotide delivery. 

Pursuant to this acquisition, Roche assigned to the Company its entire rights under certain licenses including: the 
License and Collaboration Agreement between Roche and Alnylam dated July 8, 2007; the Non-Exclusive Patent License 
Agreement between Roche and MDRNA, Inc. dated February 12, 2009 (“MDRNA License”); and the Non-Exclusive 
License Agreement between Roche and City of Hope dated September 19, 2011 (collectively the “RNAi Licenses”).

The RNAi Licenses included licenses to patents related to modifications of double-stranded oligonucleotides, 
including modifications to the base, sugar, or internucleoside linkage, nucleotide mimetics, and end modifications, which 
do not abolish the RNAi activity of the double-stranded oligonucleotides. Also included are patents relating to modified 
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double-stranded oligonucleotides, such as meroduplexes described in U.S. Patent No. 9,074,205 assigned to Marina 
Biotech (f/k/a MDRNA, Inc.), as well as U.S. Patent Nos. 8,314,227, 9,051,570, and 9,303,260 related to UNA. The UNA 
patents were assigned by Marina Biotech to Arcturus Therapeutics, Inc., but remain part of the MDRNA License.  

D. Government Regulation

Government authorities in the United States, at the federal, state, and local levels, and in other countries and 
jurisdictions, including the European Union (“EU”), extensively regulate, among other things, the research, development, 
testing, product approval, manufacture, quality control, manufacturing changes, packaging, storage, recordkeeping, 
labeling, promotion, advertising, sales, distribution, marketing, and import and export of drugs and biologic products. All 
of the Company’s current product candidates are expected to be regulated as drugs. The processes for obtaining regulatory 
approval in the United States and in foreign countries and jurisdictions, along with compliance with applicable statutes and 
regulations and other regulatory authorities both pre- and post-commercialization, are a significant factor in the production 
and marketing of the Company’s products and its R&D activities and require the expenditure of substantial time and 
financial resources.

Review and Approval of Drugs in the United States 

The FDA and other government entities regulate drugs under the Federal Food, Drug, and Cosmetic Act (the 
“FDCA”),  and the regulations promulgated under those statutes, as well as other federal and state statutes and regulations. 
Failure to comply with applicable legal and regulatory requirements in the United States at any time during the product 
development process, approval process, or after approval, may subject us to a variety of administrative or judicial 
sanctions, such as a delay in approving or refusal by the FDA to approve pending applications, withdrawal of approvals, 
delay or suspension of clinical trials, issuance of warning letters and other types of regulatory letters, product recalls, 
product seizures, total or partial suspension of production or distribution, injunctions, fines, civil monetary penalties, 
refusals of or debarment from government contracts, exclusion from the federal healthcare programs, restitution, 
disgorgement of profits, civil or criminal investigations by the FDA, U.S. Department of Justice, State Attorneys General, 
and/or other agencies, False Claims Act suits and/or other litigation, and/or criminal prosecutions. 

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

(1) completion of preclinical laboratory tests, which may include animal and in vitro studies, and formulation studies 
in compliance with the FDA’s good laboratory practice (“GLP”) regulations; 

(2) submission to the FDA of an Investigational New Drug application (“IND”) for human clinical testing, which 
must become effective without FDA objection before human clinical trials may begin; 

(3) approval by an independent institutional review board (“IRB”), representing each clinical site before each 
clinical trial may be initiated; 

(4) performance of adequate and well-controlled human clinical trials in accordance with the FDA’s current good 
clinical practice (“cGCP”) regulations, to establish the safety and effectiveness of the proposed drug product for 
each indication for which approval is sought; 

(5) preparation and submission to the FDA of an NDA;

(6) satisfactory review of the NDA by an FDA advisory committee, where appropriate or if applicable;

(7) satisfactory completion of one or more FDA inspections of the manufacturing facility or facilities at which the 
drug product, and the active pharmaceutical ingredient or ingredients thereof, are produced to assess compliance 
with current good manufacturing practice (“cGMP”) regulations and to assure that the facilities, methods, and 
controls are adequate to ensure the product’s identity, strength, quality, and purity; 

(8) payment of user fees, as applicable, and securing FDA approval of the NDA; and

(9) compliance with any post-approval requirements, such as any Risk Evaluation and Mitigation Strategies 
(“REMS”) or post-approval studies required by the FDA. 

Preclinical Studies and an IND 

Preclinical studies can include in vitro and animal studies to assess the potential for adverse events and, in some 
cases, to establish a rationale for therapeutic use, which studies are subject to federal regulations and requirements, 
including GLP regulations. Other studies include laboratory evaluation of the purity, stability and physical form of the 
manufactured drug substance or active pharmaceutical ingredient and the physical properties, stability and reproducibility 
of the formulated drug or drug product. An IND sponsor must submit the results of the preclinical tests, together with 
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manufacturing information, analytical data, any available clinical data or literature and plans for clinical studies, among 
other things, to the FDA as part of an IND. Some preclinical testing, such as longer-term toxicity testing, animal tests of 
reproductive adverse events and carcinogenicity, may continue after the IND is submitted. However, submission of an IND 
may not result in the FDA allowing clinical trials to commence, and clinical trials that have commenced may be paused, if 
the FDA has any concerns and places the trial on hold. 

A clinical hold is an order issued by the FDA to the sponsor to delay a proposed clinical investigation or to suspend 
an ongoing investigation in part or in full. Following issuance of a full or partial clinical hold, an investigation may only 
resume after the FDA has notified the sponsor that the investigation may proceed, which determination will be based on 
information provided by the sponsor correcting the deficiencies previously cited or otherwise satisfying the FDA that the 
investigation can proceed.

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 cGCP 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 objectives of the study, the parameters to be 
used in monitoring safety and the effectiveness criteria to be evaluated. A protocol for each clinical trial and any 
subsequent protocol amendments must be submitted to the FDA as part of the IND. The plan for, and protocols and 
informed consent processes and documentation for, any clinical trial is also subject to certain requirements for approval, 
and periodic review and reapproval, by an IRB representing each institution participating in the clinical trial. Information 
about certain clinical trials must be submitted within specific timeframes to the National Institutes of Health for public 
dissemination on its ClinicalTrials.gov website. 

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

Phase 1: The product candidate is initially introduced into healthy human subjects or 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. 

Phase 2: The product candidate 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. 

Phase 3: The product candidate 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. 

Progress reports detailing the results of the clinical trials must be submitted at least annually to the FDA and more 
frequently if serious adverse events occur. 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. An 
IRB also may suspend or terminate a clinical trial under certain circumstances.  The FDA will typically inspect one or more 
clinical sites in late-stage clinical trials to assure compliance with cGCP and the integrity of the clinical data submitted.

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 or licensure, including that the study was 
conducted in accordance with cGCP, including review and approval by an independent ethics committee and use of proper 
procedures for obtaining informed consent from subjects, and the FDA is able to validate the data from the study through 
an onsite inspection if the FDA deems such inspection necessary. The cGCP requirements encompass both ethical and data 
integrity standards for clinical studies.  

Submission of an NDA to the FDA 

Assuming successful completion of required clinical testing and other requirements, the results of the preclinical and 
clinical studies, together with detailed information relating to the product’s chemistry, manufacture, controls and 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, currently approximately $4.682 million for fiscal year 2026, for applications requiring clinical data, and the sponsor of 
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an approved NDA is also subject to an annual program fee, currently approximately $0.442 million for fiscal year 2026. 
These fees are adjusted annually.

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. 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 date of filing, and most applications for “priority review” products are meant to be reviewed 
within six months of filing. The review process 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 
manufactured. 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 cGCP. 

The FDA also may require submission of a REMS plan to mitigate any identified or suspected serious risks. The 
REMS plan could include medication guides, physician communication plans, assessment plans, and elements to assure 
safe use, such as restricted distribution methods, patient registries, or other risk minimization tools. 

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 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. After 
approval, the FDA may seek to prevent or limit further marketing of a product based on the results of post-market studies 
or surveillance programs. Some 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. 

Under the Orphan Drug Act, the FDA may grant orphan drug designation to a drug intended to treat a rare disease or 
condition, which is generally a disease or condition that affects fewer than 200,000 individuals in the United States, or 
more than 200,000 individuals in the United States and for which there is no reasonable expectation that the cost of 
developing and making available in the United States a drug for this type of disease or condition will be recovered from 
sales in the United States for that drug. Orphan drug designation entitles the applicant to incentives such as grant funding 
towards clinical study costs, tax advantages, and waivers of FDA user fees. Orphan drug designation must be requested 
before submitting an NDA, and both the drug and the disease or condition must meet certain criteria specified in the 
Orphan Drug Act and FDA’s regulations. The granting of an orphan drug designation does not alter the standard regulatory 
requirements and process for obtaining marketing approval. Safety and effectiveness of a drug must be established through 
adequate and well-controlled studies. 

After the FDA grants orphan drug designation, the identity of the therapeutic agent and its potential orphan use are 
disclosed publicly by the FDA. If a product that has orphan drug designation subsequently receives the first FDA approval 
for the disease for which it has such designation, the product is entitled to orphan product exclusivity, which means that the 
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FDA may not approve any other application to market the same drug for the same indication, except in very limited 
circumstances, for seven years. 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.

The FDA’s interpretation of the scope of orphan drug exclusivity may change. The FDA’s longstanding 
interpretation of the Orphan Drug Act is that exclusivity is specific to the orphan indication for which the drug was actually 
approved. As a result, the scope of exclusivity has been narrow and protected only against competition from the same “use 
or indication” rather than the broader “disease or condition.” Recent court decisions have created uncertainty in the 
application and interpretation of orphan drug exclusivity, which may limit the drugs that can receive orphan drug 
exclusivity. 

Expedited Review and Accelerated Approval Programs

A sponsor may seek approval of its product 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 and data demonstrate its potential to address unmet medical needs for the disease or 
condition. The key benefits of Fast Track Designation are the eligibility for priority review, rolling review (submission of 
portions of an application before the complete marketing application is submitted), and accelerated approval, if relevant 
criteria are met.

The FDA may approve an NDA under the accelerated approval program if the drug treats a serious condition, 
provides a meaningful advantage over available therapies, and demonstrates an effect on either (1) a surrogate endpoint that 
is reasonably likely to predict clinical benefit, or (2) 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, which the FDA may require 
to be underway prior to approval, are generally required to verify the drug’s clinical benefit in relationship to the surrogate 
endpoint or ultimate outcome in relationship to the clinical benefit. In addition, promotional materials is required for drugs 
granted accelerated approval.

In addition, the Food and Drug Administration Safety and Innovation Act of 2012 (“FDASIA”) established the 
Breakthrough Therapy designation. A sponsor may seek FDA designation of its product candidate as a breakthrough 
therapy if the drug is intended, alone or in combination with one or more other drugs, to treat a serious or life-threatening 
disease or condition and preliminary clinical evidence indicates that the drug may demonstrate substantial improvement 
over existing therapies on one or more clinically significant endpoints, such as substantial treatment effects observed early 
in clinical development. If a drug is designated as breakthrough therapy, FDA will provide more intensive guidance on the 
drug development program and expedite its review. 

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 adverse events or problems with manufacturing processes of unanticipated 
severity or frequency, or failure to comply with regulatory requirements, may result in revisions to the approved labeling to 
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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; 

• fines, warning, untitled, or it has come to our attention 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. 

In addition, the distribution of prescription pharmaceutical products is subject to the Prescription Drug Marketing 
Act (“PDMA”), which regulates the distribution of drugs and drug samples at the federal level and sets minimum standards 
for the registration and regulation of drug distributors by the states. Both the PDMA and state laws limit the distribution of 
prescription pharmaceutical product samples and impose requirements to ensure accountability in distribution. 

Abbreviated New Drug Applications for Generic Drugs 

In 1984, with passage of the Drug Price Competition and Patent Term Restoration Act of 1984 (commonly referred 
to as the “Hatch-Waxman Amendments”) amending the FDCA, Congress authorized the FDA to approve generic drugs 
that are the same as drugs previously approved by the FDA under the NDA provisions of the statute. To obtain approval of 
a generic drug, an applicant must submit an abbreviated new drug application (“ANDA”) to the agency. In support of such 
applications, a generic manufacturer may rely on the preclinical and clinical testing previously conducted for a drug 
product previously approved under an NDA, known as the reference listed drug (“RLD”). In order for an ANDA to be 
approved, the FDA must find that the generic version is identical to the RLD with respect to the active ingredients, the 
route of administration, the dosage form, and the strength of the drug. However, an applicant may submit an ANDA 
suitability petition to request the FDA’s prior permission to submit an abbreviated application for a drug that differs from 
the RLD in route of administration, dosage form, or strength, or for a drug that has one different active ingredient in a fixed 
combination drug product (i.e., a drug product with multiple active ingredients).

At the same time, the FDA must also determine that the generic drug is “bioequivalent” to the innovator drug. Under 
the statute, a generic drug is bioequivalent to a RLD if the rate and extent of absorption of the generic drug do not show a 
significant difference from the rate and extent of absorption of the RLD. Upon approval of an ANDA, the FDA indicates 
that the generic product is “therapeutically equivalent” to the RLD and it assigns a therapeutic equivalence rating to the 
approved generic drug in its publication “Approved Drug Products with Therapeutic Equivalence Evaluations,” also 
referred to as the “Orange Book.” Physicians and pharmacists consider the therapeutic equivalence rating to mean that a 
generic drug is fully substitutable for the RLD. In addition, by operation of certain state laws and numerous health 
insurance programs, the FDA’s designation of a therapeutic equivalence rating often results in substitution of the generic 
drug without the knowledge or consent of either the prescribing physician or patient. 

Under the Hatch-Waxman Amendments, the FDA may not approve an ANDA until any applicable period of 
nonpatent exclusivity for the RLD has expired. The FDCA provides a period of five years of data exclusivity for NDAs 
containing a new chemical entity. In cases where such exclusivity has been granted, an ANDA may not be filed with the 
FDA until the expiration of five years unless the submission is accompanied by a Paragraph IV certification, in which case 
the applicant may submit its application four years following the original product approval. The FDCA also provides for a 
period of three years of exclusivity if the NDA includes reports of one or more new clinical investigations, other than 
bioavailability or bioequivalence studies, that were conducted by or for the applicant and are essential to the approval of the 
application. This three-year exclusivity period often protects changes to a previously approved drug product, such as a new 
dosage form, route of administration, combination or indication. 

Hatch-Waxman Patent Certification and the 30 Month Stay 

Upon approval of an NDA or a supplement thereto, NDA sponsors are required to list with the FDA each patent 
with claims that cover the applicant’s product or a method of using the product. Each of the patents listed by the NDA 
sponsor is published in the Orange Book. When an ANDA applicant files its application with the FDA, the applicant is 
required to certify to the FDA concerning any patents listed for the referenced product in the Orange Book, except for 
patents covering methods of use for which the ANDA applicant is not seeking approval. 
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A certification that the new product will not infringe the already approved product’s listed patents or that such 
patents are invalid or unenforceable is called a Paragraph IV certification. If the applicant does not challenge the listed 
patents or indicate that it is not seeking approval of a patented method of use, the ANDA application will not be approved 
until all the listed patents for the referenced product have expired. If the ANDA applicant has provided a Paragraph IV 
certification to the FDA, the applicant must also send notice of the Paragraph IV certification to the NDA and patent 
holders once the ANDA has been accepted for filing by the FDA. The NDA and patent holders may then initiate a patent 
infringement lawsuit in response to the notice of the Paragraph IV certification. The filing of a patent infringement lawsuit 
within 45 days after the receipt of a Paragraph IV certification automatically prevents the FDA from approving the ANDA 
until the earlier of 30 months after the receipt of the Paragraph IV certification, expiration of the patent, settlement of the 
lawsuit or a decision in the infringement case that is favorable to the ANDA applicant. 

505(b)(2) New Drug Applications

As an alternative path to FDA approval for modifications to formulations or uses of products previously approved 
by the FDA pursuant to an NDA, an applicant may submit an NDA under Section 505(b)(2) of the FDCA. Section 
505(b)(2) permits the filing of an NDA where at least some of the information required for approval comes from studies 
not conducted by, or for, the applicant, and for which the applicant has not obtained a right of reference. If the 505(b)(2) 
applicant can establish that reliance on the FDA’s previous findings of safety and effectiveness is scientifically and legally 
appropriate, it may eliminate the need to conduct certain preclinical studies or clinical trials of the new product. The FDA 
may also require companies to perform additional bridging studies or measurements, including clinical trials, to support the 
change from the previously approved reference drug. The FDA may then approve the new drug candidate for all, or some, 
of the label indications for which the reference drug has been approved, as well as for any new indication sought by the 
505(b)(2) applicant.

To the extent that a Section 505(b)(2) applicant is relying on studies conducted for an already approved product, the 
applicant is required to certify to the FDA concerning any patents listed for the approved product in the Orange Book to the 
same extent that an ANDA applicant would. As a result, approval of a 505(b)(2) NDA can be stalled until all the listed 
patents claiming the referenced product have expired, until any non-patent exclusivity, such as exclusivity for obtaining 
approval of a new chemical entity, listed in the Orange Book for the referenced product has expired, and, in the case of a 
Paragraph IV certification and subsequent patent infringement suit, until the earlier of 30 months, settlement of the lawsuit 
or a decision in the infringement case that is favorable to the Section 505(b)(2) applicant. 

Pediatric Studies and Exclusivity 

Under the Pediatric Research Equity Act of 2003, an NDA or supplement thereto must contain data that are adequate 
to assess the safety and effectiveness of the drug product for the claimed indications in all relevant pediatric 
subpopulations, and to support dosing and administration for each pediatric subpopulation for which the product is safe and 
effective. With the enactment of FDASIA, sponsors must also submit pediatric study plans prior to the assessment data. 
Those plans must contain an outline of the proposed pediatric study or studies the applicant plans to conduct, including 
study objectives and design, any deferral or waiver requests, and other information required by regulation. The applicant, 
the FDA, and the FDA’s internal review committee must then review the information submitted, consult with each other, 
and agree upon a final plan. The FDA or the applicant may request an amendment to the plan at any time. 

The FDA may, on its own initiative or at the request of the applicant, grant deferrals for submission of some or all 
pediatric data until after approval of the product for use in adults, or full or partial waivers from the pediatric data 
requirements. Additional requirements and procedures relating to deferral requests and requests for extension of deferrals 
are contained in FDASIA.

Pediatric exclusivity is another type of non-patent marketing exclusivity in the United States and, if granted, 
provides for the attachment of an additional six months of marketing protection to the term of any existing regulatory 
exclusivity, including the non-patent and orphan exclusivity. This six-month exclusivity may be granted if an NDA sponsor 
submits pediatric data that fairly respond to a written request from the FDA for such data. The data do not need to show the 
product to be effective in the pediatric population studied; rather, if the clinical trial is deemed to fairly respond to the 
FDA’s request, the additional protection is granted. If reports of requested pediatric studies are submitted to and accepted 
by the FDA within the statutory time limits, whatever statutory or regulatory periods of exclusivity or patent protection 
cover the product are extended by six months. This is not a patent term extension under 35 U.S.C. § 156, but it effectively 
extends the regulatory period during which the FDA cannot accept or approve another application. 

Patent Term Restoration and Extension 

A patent claiming a new drug product may be eligible for a limited patent term extension under the Hatch-Waxman 
Amendments. Those Amendments permit a patent restoration of up to five years for patent term lost during product 
development and the FDA regulatory review. The restoration period granted is typically one-half the time between the 
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effective date of an IND and the submission date of a NDA, plus the time between the submission date of a NDA and 
ultimate approval. Patent term restoration cannot be used to extend the remaining term of a patent past a total of 14 years 
from the product’s approval date. Only one patent applicable to an approved drug product is eligible for the extension, and 
the application for the extension must be submitted prior to the expiration of the patent in question. The U.S. Patent and 
Trademark Office reviews and approves the application for any patent term extension or restoration in consultation with the 
FDA.

Review and Approval of Drugs in the European Union and United Kingdom

In order to market any pharmaceutical product outside of the United States, a company must also comply with 
numerous and varying regulatory requirements of other countries and jurisdictions governing, among other things, research 
and development, testing, manufacturing, quality control, safety, efficacy, labeling, clinical trials, marketing authorization, 
packaging, storage, record keeping, reporting, export and import, advertising, marketing and other promotional practices 
involving pharmaceutical products, as well as commercial sales, distribution, authorization, approval and post-approval 
monitoring and reporting of its products. Whether or not a company obtains FDA approval for a pharmaceutical product, 
the company would need to obtain the necessary approvals by the comparable foreign regulatory authorities before it can 
commence clinical trials or marketing of the pharmaceutical product in those countries or jurisdictions. The approval 
process ultimately varies between countries and jurisdictions and can involve additional product testing and additional 
administrative review periods. The time required to obtain approval in other countries and jurisdictions might differ from 
and be longer than that required to obtain FDA approval. Regulatory approval in one country or jurisdiction does not 
ensure regulatory approval in another, but a failure or delay in obtaining regulatory approval in one country or jurisdiction 
may negatively impact the regulatory process in others.

The United Kingdom (“UK”) formally left the EU on January 31, 2020 (“Brexit”) and EU laws now only apply to 
the UK in respect of Northern Ireland as laid out in the Protocol on Ireland and Northern Ireland. The EU and the UK have 
agreed on a trade and cooperation agreement (“TCA”) which includes provisions affecting the life sciences sector 
(including on customs and tariffs). There are some specific provisions concerning pharmaceuticals, including the mutual 
recognition of Good Manufacturing Practice (“GMP”) and issued GMP documents. The TCA does not, however, contain 
wholesale mutual recognition of UK and EU pharmaceutical regulations and product standards.

The UK government has enacted the Medicines and Medical Devices Act 2021. The purpose of the act is to enable 
the existing regulatory frameworks in relation to human medicines and clinical trials of human medicines, among others, to 
be updated. The powers under the act may only be exercised in relation to specified matters and must safeguard public 
health.

The Medicines and Medical Devices Act 2021 supplements the UK Medical Devices Regulations 2002 (“UK 
Regulations”), which are based on the EU Medical Devices Directive as amended to reflect the UK’s post-Brexit regulatory 
regime. Notably, the UK Regulations do not include any of the revisions that have been made by the EU Medical Devices 
Regulation (EU) 2017/745, which, since May 26, 2021, applies in all EU member states. 

In June 2025, new post-market surveillance requirements for medical devices entered into force under the Medical 
Devices (Post-market Surveillance Requirements (Amendment) (Great Britain) Regulations 2024. These requirements 
represent a significant tightening of post-market surveillance obligations, including the introduction of mandatory post-
market surveillance plans and periodic safety update reports, reduced incident reporting deadlines, and new requirements to 
report and analyze incident trends.

In July 2025, the UK’s Medicines and Healthcare products Regulatory Agency (“MHRA”) published its responses 
to the consultation on Medical Device Regulations: Routes to market and in vitro diagnostic devices carried out in 2024. In 
its responses, the MHRA confirmed that it will be moving forward with a number of the proposed changes, and intends to 
table ‘Pre-Market Regulations’ in Parliament later this year, with implementation aimed for 2026.  Among other things, 
MHRA will extend the sunset period for four key EU-derived regulations (covering IVDs, electronic instructions, animal 
tissue devices, and approved bodies)  beyond May 26, 2025 while new UK-specific laws are established.  MHRA also 
plans to rely on approvals from Australia, Canada, EU, and US, given their comparable regulatory systems, and will 
implement three routes to market. Also, manufacturers will be required to assign a Unique Device Identification (UDI) to 
devices before they are placed on the Great Britain market.  Once UDI is operational, the requirement for mandatory 
UKCA (UK Conformit Assessed) marking on devices or packaging will be removed.  Under the Medical Devices 
(Amendment) (Great Britain) Regulations 2023, CE (Conformité Européene, or European Conformity) marked European 
medical devices will continue to be accepted for sale in the UK until 2028 or 2030 (depending on the type of device).

Drug and Biologic Development Process

The conduct of clinical trials in the EU is governed by the EU Clinical Trials Regulation (EU) No. 536/2014 
(“CTR”) which became applicable on January 31, 2022. The CTR replaced the Clinical Trials Directive 2001/20/EC, 
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(Clinical Trials Directive) and introduced a complete overhaul of the existing regulation of clinical trials for medicinal 
products in the EU. 

Under the new CTR, a sponsor is able to submit a single application for approval of a clinical trial through a 
centralized EU clinical trials portal, the Clinical Trials Information System (“CTIS”). One national regulatory authority 
(the reporting EU member state proposed by the applicant) takes the lead in validating and evaluating the application, and 
consults and coordinates with the other concerned EU member states. If an application is rejected, it may be amended and 
resubmitted through the CTIS. If an approval is issued, the sponsor may start the clinical trial in all concerned EU member 
states. However, a concerned EU member state may in limited circumstances declare an “opt-out” from an approval and 
prevent the clinical trial from being conducted in such EU member state. The CTR also aims to streamline and simplify the 
rules on safety reporting and introduces enhanced transparency requirements such as mandatory submission of a summary 
of the clinical trial results to the CTIS. The CTR included a three-year transition period. Since January 31, 2023, 
submission of initial Clinical Trial Applications “CTA") via CTIS has been mandatory and CTIS serves as the single entry 
point for submission of clinical trial-related information and data. As of January 31, 2025, all ongoing trials approved 
under the former Clinical Trials Directive  need to comply with the CTR and have to be transitioned to CTIS.

Under both the former regime and the new CTR, national laws, regulations, and the applicable GCP and Good 
Laboratory Practice standards must also be respected during the conduct of the trials, including the International Council 
for Harmonization of Technical Requirements for Pharmaceuticals for Human Use guidelines on GCP, and the ethical 
principles that have their origin in the Declaration of Helsinki.

During the development of a medicinal product, the European Medicines Agency (“EMA”) and national regulators 
within the EU provide the opportunity for dialogue and guidance on the development program. At the EMA level, this is 
usually done in the form of scientific advice, which is given by the Committee for Medicinal Products for Human Use 
(“CHMP”) on the recommendation of the Scientific Advice Working Party (“SAWP”). A fee is incurred with each 
scientific advice procedure, but is significantly reduced for designated orphan medicines. Advice from the EMA is 
typically provided based on questions concerning, for example, quality (chemistry, manufacturing and controls testing), 
nonclinical testing and clinical studies, and pharmacovigilance plans and risk-management programs. Advice is not legally 
binding with regard to any future Marketing Authorization Application (“MAA”) of the product concerned.

Marketing Authorization Procedures 

In the EU and in Iceland, Norway and Liechtenstein (together the European Economic Area or “EEA”), after 
completion of all required clinical testing, pharmaceutical products may only be placed on the market after obtaining a 
Marketing Authorization (“MA”). To obtain an MA of a drug under EU regulatory systems, an applicant can submit a 
MAA through, amongst others, a centralized or decentralized procedure. 

The centralized procedure provides for the grant of a single MA by the European Commission (“EC”) that is valid 
for all EU member states and, after respective national implementing decisions which must be rendered within 30 days, in 
the three additional member states of the EEA. The centralized procedure is compulsory for specific pharmaceutical 
products, including for medicines developed by means of certain biotechnological processes, products designated as orphan 
pharmaceutical products, advanced therapy pharmaceutical products and pharmaceutical products with a new active 
substance indicated for the treatment of certain diseases (AIDS, cancer, neurodegenerative disorders, diabetes, auto-
immune diseases and other immune dysfunctions and viral diseases). For pharmaceutical products containing a new active 
substance not yet authorized in the European Economic Area before May 20, 2004 and indicated for the treatment of other 
diseases, pharmaceutical products that constitute significant therapeutic, scientific or technical innovations or for which the 
grant of a MA through the centralized procedure would be in the interest of public health at EU level, an applicant may 
voluntarily submit an application for a marketing authorization through the centralized procedure. 

Under the centralized procedure, the CHMP established at the EMA is responsible for conducting the initial 
assessment of a drug. The CHMP is also responsible for several post-authorization and maintenance activities, such as the 
assessment of modifications or extensions to an existing marketing authorization. Under the centralized procedure, the 
timeframe for the evaluation of an MAA by the EMA’s CHMP is, in principle, 210 days from receipt of a valid MAA. 
However, this timeline excludes clock stops, when additional written or oral information is to be provided by the applicant 
in response to questions asked by the CHMP, so the overall process typically takes a year or more, unless the application is 
eligible for an accelerated assessment. Accelerated assessment might be granted by the CHMP in exceptional cases when a 
pharmaceutical product is expected to be of major public health interest, particularly from the point of therapeutic 
innovation. On request, the CHMP can reduce the time frame to 150 days if the applicant provides sufficient justification 
for an accelerated assessment. The CHMP will provide a positive opinion regarding the application only if it meets certain 
quality, safety and efficacy requirements. However, the EC has final authority for granting the MA within 67 days after 
receipt of the CHMP opinion.
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The decentralized procedure permits companies to file identical MA applications for a pharmaceutical product to the 
competent authorities in various EU member states simultaneously if such pharmaceutical product has not received 
marketing approval in any EU member state before. This procedure is available for pharmaceutical products not falling 
within the mandatory scope of the centralized procedure. The competent authority of a single EU member state, known as 
the reference EU member state, is appointed to review the application and provide an assessment report. Under this 
procedure, an applicant submits an application based on identical dossiers and related materials, including a draft summary 
of product characteristics, and draft labeling and package leaflet, to the reference EU member state and concerned EU 
member states. The reference EU member state prepares a draft assessment report and drafts of the related materials within 
120 days after receipt of a valid application. Subsequently, each concerned EU member state must decide whether to 
approve the assessment report and related materials. 

If an EU member state cannot approve the assessment report and related materials on the grounds of potential 
serious risk to public health, the disputed points are subject to a dispute resolution mechanism and may eventually be 
referred to the EC, whose decision is binding for all EU member states. 

All new MAAs must include a Risk Management Plan (“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. RMPs 
are continually modified and updated throughout the lifetime of the medicine as new information becomes available. New 
RMPs are required to be submitted (i) at the request of EMA or a national competent authority, or (ii) whenever the risk-
management system is modified, especially as the result of new information being received that may lead to a significant 
change to the benefit-risk profile or as a result of an important pharmacovigilance or risk-minimization milestone being 
reached. The regulatory authorities may also impose specific obligations as a condition of the MA. Since October 20, 2023, 
all RMPs for centrally authorized products are published by the EMA subject to only limited redactions.

Marketing Authorizations have an initial duration of five years. After these five years, the authorization may 
subsequently be renewed on the basis of a reevaluation of the risk-benefit balance. Once renewed, the MA is valid for an 
unlimited period unless the EC or the national competent authority decides, on justified grounds relating to 
pharmacovigilance, to proceed with only one additional five-year renewal. Applications for renewal must be made to the 
EMA at least nine months before the five-year period expires.

Data and Market Exclusivity in the European Union 

As in the United States, it may be possible to obtain a period of market and / or data exclusivity in the EU that would 
have the effect of postponing the entry into the marketplace of a competitor’s generic, hybrid or biosimilar product (even if 
the pharmaceutical product has already received an MA) and prohibiting another applicant from relying on the MA 
holder’s pharmacological, toxicological and clinical data in support of another MA for the purposes of submitting an 
application, obtaining MA or placing the product on the market. New Chemical Entities (“NCE”) approved in the EU 
qualify for eight years of data exclusivity and ten years of marketing exclusivity. The overall ten-year period can be 
extended to a maximum of eleven years if, during the first eight years of those ten years, the marketing authorization holder 
obtains an authorization for one or more new therapeutic indications which, during the scientific evaluation prior to their 
authorization, are deemed to bring a significant clinical benefit in comparison with existing therapies. 

The data exclusivity period begins on the date of the product’s first MA in the EU. After eight years, a generic 
product application may be submitted and generic companies may rely on the MA holder’s data. However, a generic 
product cannot launch until two years later (or a total of 10 years after the first MA in the EU of the innovator product), or 
three years later (or a total of 11 years after the first MA in the EU of the innovator product) if the MA holder obtains MA 
for a new indication with significant clinical benefit within the eight-year data exclusivity period. Additionally, another 
noncumulative one-year period of data exclusivity can be added to the eight years of data exclusivity where an application 
is made for a new indication for a well-established substance, provided that significant preclinical or clinical studies were 
carried out in relation to the new indication. Another year of data exclusivity may be added to the eight years, where a 
change of classification of a pharmaceutical product has been authorized on the basis of significant pre-trial tests or clinical 
trials (when examining an application by another applicant for or holder of market authorization for a change of 
classification of the same substance the competent authority will not refer to the results of those tests or trials for one year 
after the initial change was authorized).

Products may not be granted data exclusivity since there is no guarantee that a product will be considered by the 
EU’s regulatory authorities to include an NCE. Even if a compound is considered to be an NCE and the MA applicant is 
able to gain the prescribed period of data exclusivity, another company nevertheless could also market another version of 
the pharmaceutical product if such company can complete a full MAA with their own complete database of pharmaceutical 
tests, preclinical studies and clinical trials and obtain MA of its pharmaceutical product. 
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On April 26, 2023, the EC submitted a proposal for the reform of the European pharmaceutical legislation. After the 
European Parliament adopted an approving position on the reform on April 10, 2024, the Council of the European Union 
took a position and commented on the draft on June 4, 2025, clearing the way for the next legislative step, the trilogue 
proceedings. The first trilogue meeting took place on June 17, 2025, and negotiations are still ongoing. Finalization of 
these negotiations and / or entry into force are yet unclear; however, conclusion of the legislative process is not expected 
within the current Council Presidency, which ends on December 31, 2025.

The current drafts envisage:

• a shortening of the periods of data exclusivity from eight to six years (with transferrable vouchers for an 
additional year of market protection as an incentive for the development of new antibiotics), 

• earlier regulatory guidance and extension of market exclusivity for orphan medicines (depending on 
certain conditions), 

• four-year data exclusivity for additional indications of existing products, and
• rules governing the availability of products (including shortage prevention plans and some supply 

obligations for manufacturers).
There is currently no final version of the draft package.  All details, in particular dates and timeframes within the package, 
are still subject to negotiations between the parties involved and vary between drafts.  

Orphan Designation and Exclusivity

The criteria for designating an orphan medicinal product in the EU are similar in principle to those in the United 
States. The EMA’s Committee for Orphan Medicinal Products (“COMP”) evaluates applications for orphan drug 
designation within 90 days and will issue a recommendation if the medicinal product is intended for the diagnosis, 
prevention or treatment of a life-threatening or chronically debilitating condition affecting no more than five in 10,000 
persons in the EU (prevalence criterion). In addition, Orphan Drug Designation can be granted if, for economic reasons, the 
medicinal product would be unlikely to be developed without incentives and if there is no other satisfactory method 
approved in the EU of diagnosing, preventing, or treating the condition, or if such a method exists, the proposed medicinal 
product is a significant benefit to patients affected by the condition. Orphan drug designations are granted by the EC. An 
application for orphan drug designation (which is not a marketing authorization, as not all orphan-designated medicines 
reach the authorization application stage) must be submitted first before an application for marketing authorization of the 
medicinal product is submitted. The applicant will receive a fee reduction for the marketing authorization application if the 
orphan drug designation has been granted, but not if the designation is still pending at the time the marketing authorization 
is submitted, and sponsors must submit an annual report to EMA summarizing the status of development of the medicine. 
Orphan drug designation does not convey any advantage in, or shorten the duration of, the regulatory review and approval 
process. Designated orphan medicines are eligible for conditional marketing authorization.

COMP reassesses the orphan drug designation of a product in parallel with the review for a marketing authorization; 
for a product to benefit from market exclusivity it must maintain its orphan drug designation at the time of marketing 
authorization review by the EMA and approval by the EC. Additionally, any marketing authorization granted for an orphan 
medicinal product must only cover the therapeutic indication(s) that are covered by the orphan drug designation. Upon the 
grant of a marketing authorization, orphan drug designation provides up to ten years of market exclusivity in the orphan 
indication.

During the 10-year period of market exclusivity, with a limited number of exceptions, the regulatory authorities of 
the EU member states and the EMA may not accept applications for marketing authorization, accept an application to 
extend an existing marketing authorization or grant marketing authorization for other similar medicinal products for the 
same therapeutic indication. A similar medicinal product is defined as a medicinal product containing a similar active 
substance or substances as contained in a currently authorized orphan medicinal product, and which is intended for the 
same therapeutic indication. An orphan medicinal product can also obtain an additional two years of market exclusivity for 
an orphan-designated condition when the results of specific studies are reflected in the Summary of Product Characteristics 
(“SmPC”), addressing the pediatric population and completed in accordance with a fully compliant Pediatric Investigation 
Plan (“PIP”). No extension to any supplementary protection certificate can be granted on the basis of pediatric studies for 
orphan indications.

The 10-year market exclusivity may be reduced to six years if, at the end of the fifth year, it is established that the 
product no longer meets the criteria for orphan designation, i.e. the condition prevalence or financial returns criteria under 
Article 3 of Regulation (EC) No. 141/2000 on orphan medicinal products. When the period of orphan market exclusivity 
for an indication ends, the orphan drug designation for that indication expires as well. Orphan exclusivity runs in parallel 
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with normal rules on data exclusivity and market protection. Additionally, a marketing authorization may be granted to a 
similar medicinal product (orphan or not) for the same or overlapping indication subject to certain requirements.

Pediatric Development

In the EU, companies developing a new pharmaceutical product are obligated to study their product in children and 
must therefore submit a PIP together with a request for agreement to the EMA. The EMA issues a decision on the PIP 
based on an opinion of the EMA’s Pediatric Committee (“PDCO”). Companies must conduct pediatric clinical trials in 
accordance with the PIP approved by the EMA, unless a deferral (e.g. until enough information to demonstrate its 
effectiveness and safety in adults is available) or waiver (e.g. because the relevant disease or condition occurs only in 
adults) has been granted by the EMA. The MAA for the pharmaceutical product must include the results of all pediatric 
clinical trials performed and details of all information collected in compliance with the approved PIP, unless a waiver or a 
deferral has been granted, in which case the pediatric clinical trials may be completed at a later date. Pharmaceutical 
products that are granted a marketing authorization on the basis of the pediatric clinical trials conducted in accordance with 
the approved PIP are eligible for a six month extension of the protection under a supplementary protection certificate (if 
any is in effect at the time of approval) or, in the case of orphan pharmaceutical products, a two year extension of the 
orphan market exclusivity. This pediatric reward is subject to specific conditions and is not automatically available when 
data in compliance with the approved PIP are developed and submitted. An approved PIP is also required when a 
marketing authorization holder wants to add a new indication, pharmaceutical form or route of administration for a 
medicine that is already authorized and covered by intellectual property rights.

Post-Approval Regulation

Similar to the United States, both MA holders and manufacturers of pharmaceutical products are subject to 
comprehensive regulatory oversight by the EMA, the EC and/or the competent regulatory authorities of the EU member 
states. This oversight applies both before and after grant of manufacturing licenses and marketing authorizations. It 
includes control of compliance with EU good manufacturing practices rules, manufacturing authorizations, 
pharmacovigilance rules and requirements governing advertising, promotion, sale, and distribution, recordkeeping, 
importing and exporting of pharmaceutical products.

Failure by us or by any of our third-party partners, including suppliers, manufacturers and distributors to comply 
with EU laws and the related national laws of individual EU member states governing the conduct of clinical trials, 
manufacturing approval, MA of pharmaceutical products and marketing of such products, both before and after grant of 
MA, manufacturing of pharmaceutical products, statutory health insurance, bribery and anti-corruption or other applicable 
regulatory requirements may result in administrative, civil or criminal penalties. These penalties could include delays or 
refusal to authorize the conduct of clinical trials or to grant MA, product withdrawals and recalls, product seizures, 
suspension, withdrawal or variation of the MA, total or partial suspension of production, distribution, manufacturing or 
clinical trials, operating restrictions, injunctions, suspension of licenses, fines and criminal penalties.

The holder of an EU MA for a pharmaceutical product must also comply with EU pharmacovigilance legislation and 
its related regulations and guidelines, which entail many requirements for conducting pharmacovigilance, or the assessment 
and monitoring of the safety of pharmaceutical products.

These pharmacovigilance rules can impose on holders of MAs the obligation to conduct a labor intensive collection 
of data regarding the risks and benefits of marketed pharmaceutical products and to engage in ongoing assessments of 
those risks and benefits, including the possible requirement to conduct additional clinical studies or post-authorization 
safety studies to obtain further information on a medicine’s safety, or to measure the effectiveness of risk-management 
measures, which may be time consuming and expensive and could impact our profitability. MA holders 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 (“PSURs”) in relation to pharmaceutical products for which they hold MAs. 
The EMA reviews PSURs for pharmaceutical products authorized through the centralized procedure. If the EMA has 
concerns that the risk-benefit profile of a product has varied, it can adopt an opinion advising that the existing MA for the 
product be suspended, withdrawn or varied. The agency can advise that the MA holder be obliged to conduct post-
authorization Phase 4 safety studies. If the EC agrees with the opinion, it can adopt a decision varying the existing MA. 
Failure by the MA holder to fulfill the obligations for which the European Commission’s decision provides can undermine 
the on-going validity of the MA.  

More generally, non-compliance with pharmacovigilance obligations can lead to the variation, suspension or 
withdrawal of the marketing authorization for the pharmaceutical product or imposition of financial penalties or other 
enforcement measures.

21



The manufacturing process for pharmaceutical products in the EU is highly regulated and regulators may shut down 
manufacturing facilities that they believe do not comply with regulations. Manufacturing requires a manufacturing 
authorization, and the manufacturing authorization holder must comply with various requirements set out in the applicable 
EU laws, regulations and guidance, including Directive 2001/83/EC, Directive 2003/94/EC, Regulation (EC) No 726/2004 
and the European Commission Guidelines for Good Manufacturing Practice (“GMP”). These requirements include 
compliance with EU GMP standards when manufacturing pharmaceutical products and active pharmaceutical ingredients, 
including the manufacture of active pharmaceutical ingredients outside of the EU with the intention to import the active 
pharmaceutical ingredients into the EU. Amendments or replacements of Directive 2001/83/EC and Regulation (EC) No 
726/2004 are part of the reform proposal for European pharmaceutical legislation.

Similarly, the distribution of pharmaceutical products into and 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 the EU member states. The manufacturer or importer must have a 
qualified person who is responsible for certifying that each batch of product has been manufactured in accordance with 
GMP, before releasing the product for commercial distribution in the EU or for use in a clinical trial. Manufacturing 
facilities are subject to periodic inspections by the competent authorities for compliance with GMP.

Advertising and Promotion

The advertising and promotion of our products is also subject to EU laws concerning promotion of pharmaceutical 
products, interactions with physicians, misleading and comparative advertising and unfair commercial practices. In 
addition, other national legislation of individual EU member states may apply to the advertising and promotion of 
pharmaceutical products and may differ from one country to another. These laws require that promotional materials and 
advertising in relation to pharmaceutical products comply with the product’s SmPC as approved by the competent 
regulatory authorities. The SmPC is the document that provides information to physicians concerning the safe and effective 
use of the pharmaceutical product. It forms an intrinsic and integral part of the marketing authorization granted for the 
pharmaceutical product. Promotion of a pharmaceutical product that does not comply with the SmPC is considered to 
constitute off-label promotion. All advertising and promotional activities for the product must be consistent with the 
approved SmPC and therefore all off-label promotion of pharmaceutical products is prohibited in the EU. Direct-to-
consumer advertising of prescription-only pharmaceutical products is prohibited in the EU. Violations of the rules 
governing the promotion of pharmaceutical products in the EU could be penalized by administrative measures, fines and 
imprisonment. These laws may further limit or restrict the advertising and promotion of our products to the general public 
and may also impose limitations on its promotional activities with healthcare professionals.

Pricing and Reimbursement Environment

Even if a pharmaceutical product obtains a marketing authorization in the EU, there can be no assurance that 
reimbursement for such product will be secured on a timely basis or at all. The EU member states are free to restrict the 
range of pharmaceutical products for which their national health insurance systems provide reimbursement, and to control 
the prices and reimbursement levels of pharmaceutical products for human use. An EU member state may approve a 
specific price or level of reimbursement for the pharmaceutical product, or alternatively adopt a system of direct or indirect 
controls on the profitability of the company responsible for placing the pharmaceutical product on the market, including 
volume-based arrangements, caps and reference pricing mechanisms.

Reference pricing used by various EU member states and parallel distribution, or arbitrage between low-priced and 
high-priced member states, can further reduce prices. In some countries, we may be required to conduct a clinical study or 
other studies that compare the cost-effectiveness of our product candidates, if any, to other available therapies in order to 
obtain or maintain reimbursement or pricing approval. 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. Historically, pharmaceutical products launched in the EU do not follow price structures of the United 
States and generally published and actual prices tend to be significantly lower. Publication of discounts by third-party 
payers or authorities and public tenders may lead to further pressure on the prices or reimbursement levels within the 
country of publication and other countries.

The so-called health technology assessment (“HTA”) of pharmaceutical products is becoming an increasingly 
common part of the pricing and reimbursement procedures in some EU member states, including France, Germany, 
Ireland, Italy and Sweden. The HTA process, which is governed by the national laws of these countries, 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 pharmaceutical product in the national healthcare systems of the individual country is conducted. HTA 
generally focuses on the clinical efficacy and effectiveness, safety, cost, and cost-effectiveness of individual 
pharmaceutical products as well as their potential implications for the healthcare system. Those elements of pharmaceutical 
products are compared with other treatment options available on the market. The outcome of HTA regarding specific 
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pharmaceutical products will often influence the pricing and reimbursement status granted to pharmaceutical products by 
the regulatory authorities of individual EU member states. A negative HTA of one of our products by a leading and 
recognized HTA body could not only undermine our ability to obtain reimbursement for such product in the EU member 
state in which such negative assessment was issued, but also in other EU member states. For example, EU member states 
that have not yet developed HTA mechanisms could rely to some extent on the HTA performed in other countries with a 
developed HTA framework, when adopting decisions concerning the pricing and reimbursement of a specific 
pharmaceutical product.

On January 31, 2018, the European Commission adopted Regulation (EU) 2021/2282 on health technology 
assessment (“HTAR”). HTAR entered into force on January 11, 2022 and applies from January 12, 2025 onwards, 
followed by a further three-year transitional period during which EU member states must fully adapt to the new system. 
HTAR intends to boost EU level cooperation among EU member states in assessing health technologies, including new 
pharmaceutical products, and to provide the basis for cooperation at the EU level for joint clinical assessments in these 
areas. Under HTAR, EU member states will be able to use common HTA tools, methodologies and procedures across the 
EU, working together in four main areas: the joint clinical assessment of the innovative health technologies with the most 
potential impact for patients; joint scientific consultations whereby developers can seek advice from HTA authorities; 
identification of emerging health technologies to identify promising technologies early; and continuing voluntary 
cooperation in other areas. Individual EU member states will continue to be responsible for assessing non-clinical (e.g., 
economic, social, ethical) aspects of health technology, and making decisions on pricing and reimbursement. While EU 
member states can choose to delay participation in the joint network until three years after the rules enter into force, it will 
become mandatory after six years. The European Commission has stated that the role of the HTA regulation is not to 
influence pricing and reimbursement decisions in the individual EU member states, but there can be no assurance that the 
HTA regulation will not have effects on pricing and reimbursement decisions. 

To obtain reimbursement or pricing approval in some countries, including the EU member states, we may be 
required to conduct studies that compare the cost-effectiveness of our product candidates to other therapies that are 
considered the local standard of care. There can be no assurance that any country will allow favorable pricing, 
reimbursement and market access conditions for any of our products, or that we will be feasible to conduct additional cost-
effectiveness studies, if required.

In certain EU member states, pharmaceutical products designated as orphan pharmaceutical products may be 
exempted or waived from having to provide certain clinical, cost-effectiveness and other economic data in connection with 
their filings for pricing/reimbursement approval. 

On October 27, 2025, the Council of the European Union approved a framework for compulsory licensing of crisis-
relevant products (including medicinal products) in crisis situations. While the proposal focuses on voluntary agreements 
with intellectual property rights holders, it includes rules on compulsory licensing as a measure of last resort upon 
declaration of a crisis or emergency. The European Parliament is yet to vote on the proposal. 

Data Privacy and Security Laws

There are numerous U.S. federal, state, and local laws and regulations, as well as foreign legislation, in particular in 
the EU and UK, which regulate personal information, including how that information may be used, processed, and 
disclosed. These regulations also cover sensitive personal information, including medical and health information, and 
impose requirements on entities that handle such information to implement certain privacy and security measures.  We and/
or our partners may be subject to these laws.

In the United States, at the federal level, the Health Insurance Portability and Accountability Act of 1996 
(“HIPAA”), as amended by the Health Information Technology for Economic and Clinical Health Act of 2009 (“HITECH 
Act”), and the regulations promulgated thereunder, impose data privacy, security and data breach reporting obligations with 
respect to protected health information (“PHI”) on covered entities—which include health plans, healthcare clearinghouses 
and certain healthcare providers—and business associates—which include persons or entities that perform certain functions 
or activities that involve the use or disclosure of PHI on behalf of, or in connection with providing a service for, a covered 
entity.

There are also a number of U.S. state privacy laws, such as the California Consumer Privacy Act of 2018 (“CCPA”), 
as amended by the California Privacy Rights Act of 2020 (“CPRA”), that govern the privacy and security of personal 
information in certain circumstances. The CCPA/CPRA applies to personal data of consumers (which is defined to include 
business representatives and employees) who are California residents, imposes obligations on certain businesses that do 
business in California, including to provide specific disclosures in privacy notices, and affords rights to California residents 
in relation to their personal information. Health information falls under the CCPA/CPRA’s definition of personal 
information where it identifies, relates to, describes, is reasonably capable of being associated with or could reasonably be 
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linked, directly or indirectly, with a particular consumer or household and is considered “sensitive personal information,” 
which is offered greater protection. However, the CCPA/CPRA, like other U.S. state privacy laws, does not apply to PHI, 
and most other U.S. state laws exempt covered entities and business associates altogether. Some of these laws and 
regulations impose different, and in certain instances, more stringent requirements than HIPAA. Failing to comply with 
these laws and regulations can result in significant civil and/or criminal penalties, as well as, in some cases, exposure to 
private litigation, all of which can result in financial and reputational risks.

The processing of personal data, including health-related personal data, in the EEA is mainly governed by the 
provisions of the European General Data Protection Regulation (EU) 2016/679 (“GDPR”),  and by data protection related 
national laws, which supplement, interpret, and in some cases go beyond the GRDP. In the UK, the processing of personal 
data is mainly governed by the GDPR as incorporated into UK law pursuant to the European Union (Withdrawal) Act 2018 
(the “UK GDPR”). Compliance with the GDPR and UK GDPR requirements has a number of significant practical 
consequences, including for international data transfers and enforcement of the GDPR by competent data protection 
authorities. The GDPR and UK GDPR imposed specific responsibility and liability in relation to personal data that we 
process, particularly when we act as a controller.  

The GDPR and UK GDPR imposes a number of strict obligations and restrictions on the ability to process 
(processing means any operation or set of operations which is performed on personal data or on sets of personal data, 
whether or not by automated means, such as collection, storage, use and transfer of) personal data of individuals in the 
EEA, including health data from clinical trials and adverse event reporting. The GDPR and UK GDPR also includes 
requirements relating to the consent of the individuals to whom the personal data relates, the information provided to the 
individuals prior to processing their personal data (including health data), data breach notification obligations to the 
national data protection authorities and obligations relating to the security and confidentiality of the personal data. EEA 
countries may also impose additional requirements in relation to processing of health, genetic and biometric data through 
their national  legislation.

Failure to comply with the requirements of the GDPR or UK GDPR and the related national data protection laws of 
the EEA countries may result in significant monetary fines for noncompliance of up to €20 million or 4% of the annual 
global revenues of the noncompliant company – whichever is greater. In addition, violations of national laws can trigger 
additional administrative penalties and investigations, corrective orders, temporary or definitive bans and, in some 
jurisdictions, a number of criminal offenses (punishable by capped or uncapped fines) for organizations and in certain cases 
their directors and officers as well as civil liability claims from individuals whose personal data was processed. Data 
protection authorities from the different EEA countries may still implement certain variations, enforce the GDPR and 
national data protection laws differently, and introduce additional national regulations and guidelines, which adds to the 
complexity of processing personal data in the EEA. Guidance developed at both EEA level and at the national level in 
individual EEA countries concerning implementation and compliance practices are often updated or otherwise revised.

There is, moreover, a growing trend towards required public disclosure of clinical trial data in the EU which adds to 
the complexity of obligations relating to processing health data from clinical trials. Such public disclosure obligations are 
provided in the EU Clinical Trials Regulation, EMA disclosure initiatives and voluntary commitments by industry. Failing 
to comply with these obligations could lead to government enforcement actions and significant penalties against us, harm 
to our reputation, and adversely impact our business and operating results. The uncertainty regarding the interplay between 
different regulatory frameworks, such as the Clinical Trials Regulation and the GDPR, further adds to the complexity that 
we face with regard to data protection regulation.

The GDPR also imposes specific restrictions on the transfer of personal data to countries outside of the EEA that are 
not considered by the European Commission to provide an adequate level of data protection. Appropriate safeguards are 
required to enable such transfers to countries outside the EEA that are not considered to provide an adequate level of data 
protection. Among the appropriate safeguards that can be used, the data exporter may use the standard contractual clauses 
(“SCCs”). In this respect, on June 4, 2021, the EU Commission issued a new set of SCCs which replace the old sets of 
SCCs that were adopted under the previous European Data Protection Directive 95/46. In addition, when relying on SCCs, 
the data exporters are required to conduct a transfer risk assessment to verify if anything in the law and/or practices of the 
third country may impinge on the effectiveness of the SCCs in the context of the transfer at stake and, if so, to identify and 
adopt supplementary measures that are necessary to ensure compliance with the EU level of protection of personal data. 
Where no supplementary measure is suitable, the data exporter should avoid, suspend or terminate the transfer. On June 18, 
2021, the European Data Protection Board adopted recommendations to assist data exporters with such assessment and 
their duty to identify and implement supplementary measures where they are needed to ensure compliance with the EU 
level of protection to the personal data they transfer to third countries. With regard to the transfer of data from the EEA to 
the US, on July 10, 2023, the European Commission adopted its adequacy decision for the EU-US Data Privacy 
Framework. On the basis of the new adequacy decision, personal data can flow from the EEA to US companies 
participating in the Data Privacy Framework. With regard to the transfer of data from the EEA to the UK, based on the 
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European Commission’s adequacy decision of June 28, 2021, personal data may now  flow from the EU to the UK until 
June 27, 2025. In May 2025, the Commission adopted a decision to extend the validity of such adequacy decision for six 
more months, from June until December 2025. In July 2025, the Commission issued draft decisions on the extension of the 
validity of the UK adequacy decisions until December 2031 – if not adopted, as of December 2025, transfer of personal 
data from the EEA to the UK will be restricted and further measures will have to be implemented to comply with the 
GDPR.  With respect to transfers from the UK to other countries, these transfers are also subject to specific transfer rules 
under the UK regime. These UK international transfer rules broadly mirror the EU GDPR rules. On February 2, 2022, the 
UK Secretary of State laid before the UK Parliament the international data transfer agreement (IDTA) and the international 
data transfer addendum to the European Commission’s standard contractual clauses for international data transfers 
(Addendum) and a document setting out transitional provisions. The IDTA and Addendum came into force on March 21, 
2022 and replaced the EU SCCs for the purposes of international transfers under the UK GDPR regime. With regard to the 
transfer of data from the UK to the US, the UK government has adopted an adequacy decision for the UK Extension to the 
EU-US Data Privacy Framework, the UK-US Data Bridge, which came into force on October 12, 2023. The UK-US Data 
Bridge recognizes the US as offering an adequate level of data protection where the transfer is to a US company listed on 
the EU-US Data Privacy Framework and participating in the UK Extension to the EU-US Data Privacy Framework.

Promotional Activities

In the EU, interactions between pharmaceutical companies and physicians are also governed by strict laws, 
regulations, industry self-regulation codes of conduct and physicians’ codes of professional conduct both at EU level and in 
the individual EU member states. The provision of benefits or advantages to physicians to induce or encourage the 
prescription, recommendation, endorsement, purchase, supply, order or use of pharmaceutical products is prohibited in the 
EU. The provision of benefits or advantages to physicians is also governed by the national anti-bribery laws of the EU 
member states. Violation of these laws could result in substantial fines and imprisonment. 

Payments made to physicians in certain EU member states must be publicly disclosed. Moreover, agreements with 
physicians must often be the subject of prior notification and approval by the physician’s employer, their regulatory 
professional organization, and/or the competent authorities of the individual EU member states. These requirements are 
provided in the national laws, industry codes, or professional codes of conduct, applicable in the individual EU member 
states. Failure to comply with these requirements could result in reputational risk, public reprimands, administrative 
penalties, fines or imprisonment. 

While the UK has left the EU, as mentioned above, it should be noted that the UK still has the strictest anti-bribery 
regime in Europe, the UK Bribery Act 2010. The Act is applicable English law and continues to apply to any company 
incorporated in or “carrying on business” in the UK, irrespective of where in the world the alleged bribery activity occurs. 

Other Legislation Regarding Marketing, Authorization and Pricing of Pharmaceutical Products in the European 
Union

Other core legislation relating to the marketing, authorization and pricing of pharmaceutical products in the EU 
exists as regulations and directives, while the implementing acts and guidelines based on these may vary in each EU 
member state. In addition, the respective national provisions of the member states, as well as self-committed codes of the 
pharmaceutical industry, must be observed. Such regulations and directives include the following: 

• Directive 2001/83/EC, establishing the requirements and procedures governing the marketing authorization 
for medicinal products for human use, as well as the rules for the constant supervision of products following 
authorization. This Directive has been amended several times, most recently by Directive 2012/26/EU 
regarding pharmacovigilance, and the Falsified Medicines Directive 2011/62/EU. 

• Regulation (EC) 726/2004, as amended, establishing procedures for the authorization, supervision and 
pharmacovigilance of medicinal products for human and veterinary use and establishing the EMA.

• Regulation (EC) 469/2009, establishing the requirements necessary to obtain a Supplementary Protection 
Certificate, which extends the period of patent protection applicable to medicinal products at the EU-level. 

• Directive 89/105/EEC, ensuring the transparency of measures taken by the EU member states to set the prices 
and reimbursements of medicinal products. Specifically, while each member state has competence over the 
pricing and reimbursement of medicines for human use, they must also comply with this Directive, which 
establishes procedures to ensure that member state decisions and policies do not obstruct trade in medicinal 
products. The European Commission proposed to repeal and replace Directive 89/105/EEC, but this proposal 
was withdrawn in 2015. 

• Directive 2003/94/EC, laying down the principles of good manufacturing practice in respect of medicinal 
products and investigational medicinal products for human use (the “GMP Directive”); repealed by Directive 
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2017/1572 on January 31, 2022; this directive also lays out standards and principles for manufacturing 
practices of medicinal products for human use and investigational medicinal products for human use.

• Directive 2005/28/EC of April 8, 2005, laying down principles and detailed guidelines for good clinical 
practice as regards investigational medicinal products for human use, as well as the requirements for 
authorization of the manufacturing or importation of such products (the “GCP Directive”). 

• Directives 2004/9/EC and 2004/10/EC laying down principles of GLP including on the organizational process 
under which non-clinical health and safety studies are performed.

• Directive 2010/84/EU and Regulation (EU) 1235/2010 on pharmacovigilance laying down procedures for the 
authorization and supervision of medicinal products for human and veterinary use. 

• Directive 2006/114/EC concerning misleading and comparative advertising. 
• Directive 2005/29/EC regulating unfair business-to-consumer commercial practices that occur before, during 

and after a business-to-consumer transaction.
• Regulation (EC) 1223/2009 on Cosmetic Products, setting mandatory requirements for cosmetics which are 

available on the market within the EU.
• Regulation (EC) 1901/2006 on Pediatric Use, laying down rules to ensure that medicines for use in children 

are researched, developed and authorized appropriately.
• Directive (2004/109/EC) on Transparency laying down rules to improves the harmonization of information 

duties of issuers, whose securities are listed at a regulated market at a stock exchange within the EU; amended 
by Directive (EU) 2022/2464 with effect from May 1, 2023 as regards corporate sustainability reporting.

Pharmaceutical Coverage, Pricing and Reimbursement 

Significant uncertainty exists as to the coverage and reimbursement status of products approved by the FDA and 
other government authorities. Sales of products will depend, in part, on the extent to which the costs of the products will be 
covered by third-party payers, including government health programs such as, in the United States, Medicare and 
Medicaid, commercial health insurers and managed care organizations. The process for determining whether a payer will 
provide coverage for a product may be separate from the process for setting the price or reimbursement rate that the payer 
will pay for the product once coverage is approved. Third-party payers may limit coverage to specific products on an 
approved list, or 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 regulatory approvals. A payer’s 
decision to provide coverage for a drug product does not necessarily imply that an adequate reimbursement rate will be 
approved. Third-party reimbursement may not be sufficient to maintain price levels high enough to realize an appropriate 
return on our investment in product development. 

The containment of healthcare costs has become a priority of federal, state and foreign governments, and the prices 
of drugs have been a focus in this effort. Third-party payers are increasingly challenging the prices charged for medical 
products and services and examining the medical necessity and cost-effectiveness of medical products and services, in 
addition to their safety and efficacy. If these third-party payers do not consider a product to be cost effective compared to 
other available therapies, they may not cover the product after approval as a benefit under their plans or, if they do, the 
level of payment may not be sufficient to allow a company to sell its products at a profit. The U.S. government, state 
legislatures and foreign governments have shown significant interest in implementing cost containment programs to limit 
the growth of government-paid health care costs, including price controls, risk sharing, restrictions on reimbursement and 
requirements for substitution of generic products for branded prescription drugs. For example, in 2022, the U.S. 
government passed the Inflation Reduction Act (“IRA”), which authorizes the U.S. Department of Health and Human 
Services to negotiate prices of certain drugs with participating manufacturers in federal healthcare programs. In 2025, an 
executive order issued by the White House directed the Department of Health and Human Services (HHS) to implement a 
“Most Favored Nation” drug pricing policy; the federal Centers for Medicare and Medicaid Services has announced a pilot 
program in this regard for the Medicaid program. Adoption of these and other controls and measures and tightening of 
restrictive policies in jurisdictions with existing controls and measures, could limit payments for pharmaceuticals. As a 
result, the marketability of any product which receives regulatory approval for commercial sale may suffer if the 
government and third-party payers fail to provide adequate coverage and reimbursement. 

In addition, an increasing emphasis on managed care in the United States has increased and will continue to increase 
the pressure on drug pricing. Coverage policies, third-party reimbursement rates and drug pricing regulation may change at 
any time. In particular, the Patient Protection and Affordable Care Act, as amended by the Health Care and Education 
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Affordability Reconciliation Act, contains provisions that may reduce the profitability of drug products, including, for 
example, increased rebates for drugs sold to Medicaid programs, extension of Medicaid rebates to Medicaid managed care 
plans, mandatory discounts for certain Medicare Part D beneficiaries and annual fees based on pharmaceutical companies’ 
share of sales to federal health care programs. Even if favorable coverage and reimbursement status is attained for one or 
more products that receive regulatory approval, less favorable coverage policies and reimbursement rates may be 
implemented in the future. 

In the EU, pricing and reimbursement schemes vary widely between member states. Some countries provide that 
drug products may be marketed only after a reimbursement price has been agreed. Some member states may require the 
completion of additional studies that compare the cost-effectiveness of a particular product candidate to currently available 
therapies. For example, the EU provides options for its member states to restrict the range of drug 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 drug product or it may instead adopt a system of direct or indirect 
controls on the profitability of the company placing the drug product on the market. Other member states allow companies 
to fix their own prices for drug products but monitor and control company profits. The downward pressure on health care 
costs in general, particularly prescription drugs, has become intense. As a result, increasingly high barriers are being 
erected to the entry of new products. In addition, in some countries, cross-border imports from low-priced markets exert 
competitive pressure that may reduce pricing within a country. Any country that has price controls or reimbursement 
limitations for drug products may not allow favorable reimbursement and pricing arrangements for any of our products.

Healthcare Laws and Regulations 

Healthcare providers, physicians and third-party payers play important roles in the recommendation and prescription 
of drug products that are granted marketing approval. Arrangements with healthcare providers, physicians, third-party 
payers and customers are subject to broadly applicable fraud and abuse and other healthcare laws and regulations that may 
constrain the business or financial arrangements and relationships through which the Company markets, sells and 
distributes products for which it obtains marketing approval. Restrictions under applicable federal and state healthcare laws 
and regulations, include the following: 

• the federal Anti-Kickback Statute prohibits, among other things, persons from knowingly and willfully 
soliciting, offering, receiving or providing any remuneration (in cash or in kind), directly or indirectly, to 
induce or reward either the referral of an individual for, or the purchase, lease, order or recommendation of, 
any item, facility 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 Foreign Corrupt Practices Act prohibits, among other things, U.S. corporations and persons acting 
on their behalf from offering, promising, authorizing or making payments to any foreign government official 
(including certain healthcare professionals in many countries), political party, or political candidate in an 
attempt to obtain or retain business or otherwise seek preferential treatment abroad;

• the federal False Claims Act, which may be enforced by the U.S. Department of Justice or private 
whistleblowers who bring civil actions (qui tam actions) on behalf of the federal government, imposes civil 
penalties, as well as liability for treble damages and for attorneys’ fees and costs, on individuals or entities for 
knowingly presenting, or causing to be presented, to the federal government, claims for payment that are false 
or fraudulent, making a false statement material to a false or fraudulent claim, or improperly avoiding, 
decreasing, or concealing an obligation to pay money to the federal government;

• the U.S. Department of Health and Human Services’ Civil Monetary Penalty authorities, which imposes 
administrative sanctions for, among other things, presenting or causing to be presented false claims for 
government payment and providing remuneration to government health program beneficiaries to influence 
them to order or receive healthcare items or services; 

• HIPAA imposes criminal and civil liability for, among other conduct, executing a scheme to defraud any 
healthcare benefit program and making false statements relating to healthcare matters; 

• HIPAA, as amended by the HITECH Act and its implementing regulations, also imposes criminal and civil 
liability and penalties on those who violate requirements, including mandatory contractual terms, intended to 
safeguard the privacy, security, transmission and use of individually identifiable health information; 

• the federal false statements statute relating to healthcare matters imposes criminal liability for knowingly and 
willfully falsifying, concealing or covering up a material fact or making any materially false statement in 
connection with the delivery of or payment for healthcare benefits, items or services; 

• the federal Physician Payment Sunshine Act requires manufacturers of drugs (among other products) to report 
to the Centers for Medicare and Medicaid Services within the U.S. Department of Health and Human 
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Services information related to payments and other transfers of value to various healthcare professionals 
including physicians, physician assistants, nurse practitioners, clinical nurse specialists, certified nurse 
anesthetists, certified nurse-midwives and teaching hospitals, as well as physician ownership and investment 
interests in the reporting manufacturers; 

• similar state and foreign laws and regulations, such as state anti-kickback and false claims laws, may apply 
(e.g., in the EU, where the implementation of EU-wide regulations as well as independent national legislation 
may vary for each EU member state) to sales or marketing arrangements and claims involving healthcare 
items or services reimbursed by nongovernmental third-party payers, including private insurers; and

• certain state laws require pharmaceutical companies to comply with voluntary compliance guidelines 
promulgated by a pharmaceutical industry association and relevant compliance guidance issues by the U.S. 
Department of Health and Human Services Office of Inspector General; bar drug manufacturers from offering 
or providing certain types of payments or gifts to physicians and other health care providers; and/or require 
disclosure of gifts or payments to physicians and other healthcare providers. 

Various state and foreign laws also govern the privacy and security of health information in some circumstances; 
many of these laws differ from each other in significant ways and often are not preempted by HIPAA, thus complicating 
compliance efforts.

E. Facilities and Resources

The Company’s principal executive offices are located in Pasadena, California. During the first quarter of fiscal 
2025, the Company further expanded its footprint with a new manufacturing and laboratory facility to manufacture drug 
substance (API) under current Good Manufacturing Practices (GMP) in Verona, Wisconsin.

Research and Development Facilities 

The Company operates research laboratory facilities in San Diego, California and Madison, Wisconsin, where its 
pre-clinical research and development activities, including the discovery and early development of RNAi therapeutics, take 
place. A summary is provided below:

• State-of-the-art laboratories with supporting office space that comprise more than 251,000 total square feet;

• Cell culture laboratories;

• Animal efficacy models for numerous diseases, including cardio metabolic, viral, liver, skeletal muscle, 
ocular, central nervous system (CNS), metabolic, renal, obesity and lung diseases;

• Animal safety screening and assessment;

• Clinical pathology laboratories and in-house histopathology and pathology evaluation capabilities; 

• Integrated in-house expertise in clinical biomarker assay development and analytical evaluation;

• Advanced Artificial Intelligence-leveraged data science capabilities dedicated to analyzing human genetics 
databases for target discovery and validation;

• Drug metabolism and pharmacokinetics (DMPK), bioanalytical, biodistribution, and clearance assessment 
and methodology capabilities;

• Primate colony housed at the Wisconsin National Primate Research Center, an affiliate of the University of 
Wisconsin, and at other contract research organizations (CROs).

• Pharmacodynamic method development and analysis and translational biomarker development capabilities;

• Conventional and confocal microscopy, flow cytometry, Luminex platform, qRT-PCR and clinical chemistry 
analytics; and

• Oligonucleotide, peptide, antibody, and small molecule discovery, synthesis, production, and analytics 
capabilities (for example, HPLC, NMR, and LCMS).

GMP Manufacturing and Related Development Laboratory Facility

During the first quarter of fiscal 2025, the Company further expanded into a new, state-of-the-art GMP 
manufacturing facility in Verona, Wisconsin that includes related laboratories and office space to support chemistry, 
manufacturing, and controls (CMC) and quality activities. A summary is provided below:
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• State-of-the-art, custom-designed GMP oligonucleotide manufacturing facility with related support 
laboratories for process development and analytical development, comprising approximately 300,000 total 
square feet;

• Full certificate of occupancy for laboratory, office & manufacturing spaces obtained August 2024; 

• Full analytical chemistry capabilities including method development and validation, transfer of methods, and 
support of in-process and final product analysis;

• Drug product formulation development capabilities;

• In-house capabilities to release GMP drug substance and finished drug product;

• Multiple equipment scales for oligonucleotide manufacturing with maximum capacity to manufacture 
hundreds of kilograms of GMP drug substance annually; and

• Drug substance manufacturing capabilities to produce and release GMP material (API) and capabilities to 
release finished drug product pending ongoing commissioning, qualification, and validation (CQV) activities, 
allowing for the manufacture of GMP drug substance at the facility.

F. Human Capital Management

As of September 30, 2025, the Company employed 711 full-time employees based at four facilities in the United 
States, including Pasadena and San Diego, California, and Madison and Verona, Wisconsin.

In fiscal year 2025, the Company continued to expand its workforce, focusing on increasing in-house manufacturing 
capacity, as well as enhancing expertise and throughput in clinical and preclinical research and development and 
commercialization preparation. The Company continually evaluates the business need and opportunity and balances in-
house expertise and capacity with outsourced expertise and capacity. Currently, the Company outsources substantial 
clinical trial work to clinical research organizations and certain drug manufacturing to contract manufacturers.

Drug development is a complex endeavor which requires deep expertise and experience across a broad array of 
disciplines. Pharmaceutical companies both large and small compete for a limited number of qualified applicants to fill 
specialized positions. To attract qualified applicants to the Company, it offers a total compensation package consisting of 
base salary and cash target bonus targeting the 50th to 75th percentile of market, and offers a comprehensive benefit package 
and equity compensation to every employee. Bonus opportunity and equity compensation increase as a percentage of total 
compensation based on level of responsibility. Actual bonus payout is based on performance.

A significant portion of the Company’s employees have obtained advanced degrees in their professions. The 
Company supports its employees’ further development with individualized development plans, mentoring, coaching, group 
training, conference attendance and financial support including tuition reimbursement. 

Inclusion  

The Company is dedicated to fostering a welcoming, healthy and equitable environment where all employees can 
thrive and contribute to its mission of delivering safe and effective medicine to patients in need. Ongoing efforts include 
programs and processes that promote awareness of inclusion and belonging, such as anti-bias training and employee 
engagement initiatives. 

G. Investor Information

The Company’s website address is http://www.arrowheadpharma.com. The Company’s website address is not 
intended to function as a hyperlink and the information contained on its website is not, and should not be considered part 
of, and is not incorporated by reference into, this Annual Report on Form 10-K. The Company’s reports filed or furnished 
pursuant to Section 13(a) or 15(d) of the Securities Exchange Act of 1934, as amended (the “Exchange Act”), including its 
Annual Reports on Form 10-K, Quarterly Reports on Form 10-Q, Current Reports on Form 8-K, Proxy Statements, and 
amendments to such periodic reports and Proxy Statements, are accessible through its website, free of charge, as soon as 
reasonably practicable after these reports are filed electronically with, or otherwise furnished to, the SEC. These SEC 
reports can be accessed through the “Investors” section of the Company’s website. 

The SEC maintains an Internet website that contains reports, proxy and information statements, and other 
information regarding the Company and other issuers that file electronically with the SEC. The SEC’s Internet website 
address is http://www.sec.gov.
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ITEM 1A. RISK FACTORS
The Company’s business involves various risks and uncertainties in addition to the normal risks of business, some of 

which are discussed in this section. It should be noted that the Company’s business may be adversely affected by general 
economic conditions and other factors beyond the Company’s control. In addition, other risks and uncertainties not 
presently known or that the Company currently believes to be immaterial may also adversely affect the Company’s 
business. Some of the factors, events, and contingencies discussed below may have occurred in the past, but the disclosures 
below are not representations as to whether or not the factors, events, or contingencies have occurred in the past, and 
instead reflect our beliefs and opinions as to the factors, events or contingencies that could materially and adversely affect 
us in the future. Any such risks or uncertainties, or any of the following risks or uncertainties, that develop into actual 
events could result in a material and adverse effect on the Company’s business, financial condition, results of operations, 
or liquidity.

The information discussed below should be considered carefully with the other information contained in this Annual 
Report on Form 10-K and the other documents and materials filed by the Company with the SEC, as well as news releases 
and other information publicly disseminated by the Company from time to time.

Risk Factors Summary

Risks Related to Our Discovery, Development, and Commercialization of Medicines
• Our prospects substantially depend on the success of our clinical-stage product candidates. If we and our licensees 

are unable to obtain approval for and commercialize these product candidates, or successfully commercialize 
REDEMPLO, our business could be materially harmed.

• There are substantial risks inherent in attempting to commercialize our new drugs, and, as a result, we may not be 
able to successfully develop additional products for commercial use.

• Our product candidates are in clinical development, which is a lengthy and expensive process with uncertain 
outcomes and the potential for substantial delays. There can be no assurance that our product candidates will 
obtain regulatory approval, which is necessary before they can be commercialized.

• Our clinical trials may not yield successful results for the product candidates that we may identify and pursue for 
their intended uses, which would prevent, delay or limit the scope of regulatory approval and commercialization.

• Our clinical trials may reveal significant adverse events, toxicities or other side effects and may result in a safety 
profile that could impede regulatory approval or market acceptance of any of our product candidates.

• Results of earlier studies or clinical trials may not be predictive of future clinical trial results, and initial studies or 
clinical trials may not establish an adequate safety or efficacy profile for our product candidates to justify 
proceeding to advanced clinical trials or an application for regulatory approval.

• We face potential product liability exposure, and if successful claims are brought against us, we may incur 
substantial liability from REDEMPLO, or any other approved product candidate, and may have to limit its 
commercialization.

• The successful commercialization of REDEMPLO, or any other product candidates, will depend in part on the 
extent to which government authorities and health insurers establish adequate reimbursement levels and pricing 
policies.

• Our commercialization, collaborative and other arrangements may give rise to disputes over commercial terms, 
contract interpretation, and ownership or protection of our intellectual property and may adversely affect the 
commercial success of our product candidates. 

Risks Related to Regulatory Review and Approval of Our Candidates
• A Fast Track or Breakthrough Therapy product designation may not lead to a faster development or regulatory 

review or approval process, and it does not increase the likelihood that our product candidates will receive 
marketing approval.

• We and our licensees conduct clinical trials for product candidates outside the United States, and the FDA and 
comparable foreign regulatory authorities may not accept data from such trials.

• Even if we obtain FDA approval for products in the United States, we may never obtain approval to 
commercialize any product candidates outside of the United States, which would limit our ability to realize their 
full market potential.

• If the FDA or comparable foreign regulatory authorities approve generic versions of REDEMPLO, or any other 
potential products that receive marketing approval, or such authorities do not grant REDEMPLO appropriate 
periods of data or market exclusivity before approving a generic version, the sales of REDEMPLO could be 
adversely affected.

• Failure to comply with regulatory requirements or unanticipated problems with our products may result in various 
adverse actions such as the suspension or withdrawal of one or more of our products, closure of a facility or 
enforcement of substantial penalties or fines.
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• Pharmaceutical and biological product marketing is subject to substantial regulation in the U.S. and any failure by 
us or our commercial and collaborative partners to comply with applicable statutes or regulations can adversely 
affect our business.

Risks Related to Our Intellectual Property
• Our ability to protect our patents and other proprietary rights is uncertain, exposing us to the possible loss of 

competitive advantage.
• We are party to technology license agreements with third parties that require us to satisfy obligations to keep them 

effective and, if these agreements are terminated, our technology and our business could be seriously and 
adversely affected.

• We may be and have been subject to patent infringement claims, which could result in substantial costs and 
liability and prevent us from commercializing our potential products.

Risks Related to Our Business Model
• Our business model assumes we will generate revenue by, among other activities, marketing or out-licensing the 

products we develop. Our product candidates are in various stages of development and we have only one product 
based on RNAi  and our delivery technologies approved in November 2025. Accordingly, there is a limited 
amount of information about us upon which you can evaluate our business and prospects.

• We may need to establish additional relationships with strategic and development partners to fully develop our 
product candidates and market any approved products.

• Our ability to generate milestone and royalty payments under our current and potential future licensing and 
collaboration agreements is substantially controlled by our partners, and as such, we will likely need other sources 
of financing to continue to develop our internal product candidates. 

• We may lose a considerable amount of control over our intellectual property and may not receive anticipated 
revenues in strategic transactions, particularly where the consideration is contingent on the achievement of 
development or sales milestones.

• We will need to achieve commercial acceptance of REDEMPLO and our other product candidates to generate 
revenues and achieve profitability.

• If the market opportunities for REDEMPLO, or any other approved product candidates, are smaller than we 
expect, it could materially and adversely affect our financial condition and results of operations.

• We have limited manufacturing capability and capacity and must rely on third-party manufacturers to manufacture 
certain of our clinical supplies and our commercial products, if and when approved, and if they fail to meet their 
obligations, the development and commercialization of our products could be adversely affected.

• We rely on third parties to conduct our clinical trials, and if they fail to fulfill their obligations, the development of 
our products may be adversely affected.

• We may have difficulty expanding our operations successfully as we evolve our pipeline and move toward 
commercializing drugs. 

• Because we use biological materials, hazardous materials, chemicals and radioactive compounds, if we do not 
comply with laws regulating the protection of the environment and health and human safety, our business could be 
adversely affected.

• Our operations, including our relationships with healthcare providers, physicians, and third-party payers are 
subject to applicable anti-kickback, fraud and abuse, and other healthcare laws and regulations, which, in the event 
of a violation, exposes us to liability for criminal sanctions, civil penalties, contractual damages, and reputational 
harm and diminished profits and future earnings.

• The actions of distributors and specialty pharmacies could affect our ability to sell or market products profitably. 
Fluctuations in buying or distribution patterns by such distributors and specialty pharmacies could adversely affect 
our revenues, financial condition, or results of operations. 

Risks Related to Our Financial Condition
• We have a history of net losses, and we expect to continue to incur net losses and may not achieve or maintain 

profitability.
• We will require substantial additional funds to complete our research and development activities.
• The terms of our Sixth Street Financing Agreement and our indebtedness could adversely affect our operations 

and limit our ability to plan for or respond to changes in our business. If we are unable to comply with restrictions 
in our Sixth Street Financing Agreement, the repayment of our existing indebtedness could be accelerated.

• Our operating results may fluctuate significantly, which makes our future operating results difficult to predict and 
could cause our operating results to fall below expectations or our guidance.

• Our ability to utilize net operating loss carryforwards and other tax benefits may be limited. 

Risks Related to Investment and Securities
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• The market for purchases and sales of our common stock may be limited, and the sale of a limited number of 
shares could cause the price to fall sharply.

• Our common stock price has fluctuated significantly over the last several years and may continue to do so in the 
future, without regard to our results of operations and prospects.

Economic and Industry Risks
• Drug development is time consuming, expensive and risky.
• Evolving regulatory standards make it difficult to accurately predict the likelihood of marketing approval even 

when clinical trials meet their endpoints.

Risks Related to Our Discovery, Development, and Commercialization of Medicines

Our prospects substantially depend on the success of our clinical-stage product candidates. If we and our licensees are 
unable to obtain approval for and commercialize these product candidates, or successfully commercialize REDEMPLO, 
our business could be materially harmed.

Our future success is substantially dependent on the ability of the Company and our licensees to timely complete 
clinical trials and obtain marketing approval for, and then successfully commercialize our clinical-stage product candidates. 
We are not permitted to market or promote our product candidates before we receive marketing approval from the FDA 
and comparable foreign regulatory authorities, and we may never receive such marketing approvals.

The success of developing and commercializing our product candidates will depend on several factors, including the 
following: 

• obtaining positive data that supports demonstration of efficacy, safety and tolerability profiles and durability of 
effect for our product candidates that are satisfactory to the FDA or any comparable foreign regulatory authority 
for marketing approval;

• successful inspections by FDA or any comparable foreign regulatory authority of our manufacturing facilities and 
clinical trial sites, including as part of the review process for marketing approval;

• successful and timely enrollment of appropriate patients for the indications included in our current and future 
clinical trials;

• potential variability of patient outcomes;
• the extent of any required post-marketing approval commitments, potentially including post-marketing clinical 

trials or other studies, to applicable regulatory authorities;
• the establishment of and maintenance of sufficient internal manufacturing capabilities;
• the maintenance of existing or the establishment of new supply arrangements with third-party drug product 

suppliers and manufacturers for clinical development and, if approved, commercialization of our product 
candidates;

• the maintenance of existing or the establishment of new scaled production arrangements with third-party 
manufacturers to obtain finished products that are appropriately packaged for sale;

• obtaining and maintaining patent protection, trade secret protection and regulatory exclusivity, both in the United 
States and internationally;

• protecting our rights in our intellectual property portfolio, including our licensed intellectual property;
• establishing sales, marketing and distribution capabilities and the successful launch of commercial sales of our 

product candidates if and when approved for marketing, whether alone or in collaboration with others;
• a continued acceptable safety profile following any marketing approval;
• commercial acceptance by patients, the medical community and third-party payers; and
• our ability to compete with other therapies.

We do not have complete control over many of these factors, including certain aspects of clinical development and 
the regulatory submission process, potential threats to our intellectual property rights and the manufacturing, marketing, 
distribution and sales efforts of any collaborator or licensee. For development programs that are licensed to third parties, 
we generally do not have control over the design or conduct of clinical trials and will not have discretion over marketing 
decisions. If we are not successful with respect to one or more of these factors in a timely manner or at all, we could 
experience significant delays or an inability to successfully commercialize any product candidates from our lead programs, 
which would materially harm our business. If we do not receive marketing approvals for such product candidates, we may 
not be able to continue our operations.
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There are substantial risks inherent in attempting to commercialize our new drugs, and, as a result, we may not be able 
to successfully develop additional products for commercial use.

Scientific research and development requires significant amounts of capital and even approved drug candidates take 
a long time to reach commercial viability if it can be achieved at all.  During the research and development process, we 
may experience technological barriers that we may be unable to overcome. Because we use platform technology to develop 
drug candidates, toxicology signals that may emerge in the course of testing of one particular candidate may apply broadly 
across our drug candidate platform. Further, certain underlying premises in our development programs are not proven and 
many of the drug targets that we are pursuing have not yet been validated clinically. For instance, ARO-RAGE has 
demonstrated the ability to reduce the expression of RAGE in the lung, however it has not been established that this will 
have an anti-inflammatory effect sufficient for a meaningful clinical benefit in patients with inflammatory lung disease. 
Further, it is also unknown at this time what may be required to gain adequate reimbursement by either commercial or 
government payers. With respect to fazirsiran, it is also unknown at this time what changes in the liver may be required to 
gain regulatory approval and/or adequate reimbursement for a drug that reduces the production of mutant alpha-1 
antitrypsin in the liver. Similar uncertainties and risks exist that are specific to each of our development programs.  If we 
are unable to successfully develop commercial products, we will be unable to generate revenue or build a sustainable or 
profitable business.

Our product candidates are in clinical development, which is a lengthy and expensive process with uncertain outcomes 
and the potential for substantial delays. There can be no assurance that our product candidates will obtain regulatory 
approval, which is necessary before they can be commercialized.

The sale of human therapeutic products in the United States and foreign jurisdictions is subject to extensive and 
time-consuming regulatory approval which requires, among other things:

• controlled research and human clinical testing;
• establishment of the safety and efficacy of the product;
• government review and approval of a submission containing manufacturing, preclinical and clinical data; and
• adherence to cGMP regulations during production and storage.

Since 2011, we have focused substantially all of our efforts and financial resources on identifying, acquiring and 
developing our product candidates, including conducting lead optimization, nonclinical studies, preclinical studies and 
clinical trials, and providing general administrative support for these operations. And, the clinical-stage product candidates 
we currently have under development will require significant development, preclinical and clinical testing and investment 
of significant funds to gain regulatory approval before they can be approved for commercialization. The results of our 
research and human clinical testing of our products may not meet regulatory requirements. Some of our product candidates, 
if approved, may require the completion of post-market studies. There can be no assurance that any of our products will be 
further developed and approved. The process of completing clinical testing and obtaining required approvals will take 
several years and require the use of substantial resources.  Further, there can be no assurance that product candidates 
employing a new technology will be shown to be safe and effective in clinical trials or receive applicable regulatory 
approvals. If we fail to obtain regulatory approvals for any or all of our products, we will not be able to market such 
product and our operations may be adversely affected.

Our clinical trials may not yield successful results for the product candidates that we may identify and pursue for their 
intended uses, which would prevent, delay or limit the scope of regulatory approval and commercialization.

We must demonstrate our product candidates’ safety and efficacy in humans for each target indication through 
extensive clinical testing. We may experience numerous unforeseen events during, or as a result of, the testing process that 
could delay or prevent commercialization of any products, including the following:

• the results of preclinical studies may be inconclusive, or they may not be indicative of results that will be obtained 
in human clinical trials;

• safety and efficacy results attained in early human clinical trials may not be indicative of results that are obtained 
in later clinical trials;

• after reviewing test results, we may abandon projects that we might previously have believed to be promising;
• we or our regulators may suspend or terminate clinical trials because the participating subjects or patients are 

being exposed to unacceptable health risks; and
• our product candidates may not have the desired effects or may include undesirable side effects or other 

characteristics that preclude regulatory approval or limit their commercial use if approved.
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