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Rare Disease Drug Development:

Critical Documents, Patents and
Policies Case Study

OVERVIEW

Developing vaccines and medicines for rare diseases presents unique
regulatory, financial and scientific challenges. This case study examines the
critical documents, patents and policies that govern this complex process,
using real-world examples to illustrate the interconnected framework that
enables orphan drug development.

The success of rare disease drug development relies on a sophisticated
ecosystem of legislative frameworks, regulatory guidance documents, patent
strategies and international policies that work together to incentivize
innovation while ensuring patient access.

1. Legislative Foundation Documents
1.1 The Orphan Drug Act (1983) - United States

Document Type: Federal Legislation
Significance: Foundational law that transformed rare disease drug
development

The Orphan Drug Act represents the cornerstone of rare disease drug
development policy. Passed by Congress in 1983, this legislation defines rare
diseases as conditions affecting fewer than 200,000 patients in the United
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States and provides three major incentives:

e 7-year market exclusivity concurrent with patent protection
e 50% federal tax credit for clinical testing expenses
e Research grants to defray development costs

Impact Metrics: Since 1983, over 4,000 orphan drug designations have been
granted, with substantial growth in neurologic, oncologic, and pediatric-onset
diseases development.

1.2 European Orphan Medicinal Products Regulation (EC) No 141/2000

Document Type: European Union Regulation
Significance: European equivalent providing 10-year market exclusivity and
fee reductions

This regulation established the European framework for orphan drug
development, offering complementary but distinct incentives from the US
system, including an additional 3 years of market exclusivity compared to the
US model.

2. Critical Regulatory Guidance Documents
2.1 FDA Orphan Drug Designation Guidance

Document: "Designating an Orphan Product: Drugs and Biological Products”
Agency: U.S. Food and Drug Administration

Purpose: Provides detailed criteria and procedures for obtaining orphan
designation

Key Requirements:
e Scientific rationale for treating the rare disease
e Prevalence documentation (fewer than 200,000 affected individuals)
e Clinical development plan demonstrating medical plausibility

2.2 FDA Rare Pediatric Disease Priority Review Voucher Program

Document: Guidance for Industry on Rare Pediatric Disease Priority Review
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Vouchers
Significance: Provides expedited review pathways and transferable vouchers
worth millions of dollars

This program offers a unique incentive where companies developing
treatments for rare pediatric diseases receive vouchers that can be used to
expedite review of any drug application or sold to other companies.

2.3 EMA COMP Guidelines

Document: Committee for Orphan Medicinal Products (COMP) Assessment
Reports
Purpose: Standardizes European orphan drug evaluation processes

3. Patent Landscape and Intellectual Property Framework
3.1 Patent Strategy Documents
Primary Patent Types in Rare Disease Development:

(i) Composition of Matter Patents
e Duration: 20 years from filing date
o Coverage: Novel chemical entities, biological molecules
e Strategic Importance: Forms the core IP protection for breakthrough
therapies

(i) Method of Use Patents
e Coverage: Specific therapeutic applications for rare diseases
o Advantage: Can extend protection beyond composition patents
o Example: Repurposing existing drugs for rare disease applications

(iii) Formulation and Delivery Patents
e Focus: Drug delivery systems, dosing regimens
e Relevance: Critical for rare diseases requiring specialized administration

3.2 Patent Landscaping Analysis

Recent analysis reveals that 75% of rare disease drug repurposing patents
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are filed by small/medium pharmaceutical companies or universities,
indicating limited big pharma engagement in this space. This creates both
opportunities and challenges for patent landscape navigation.

Key Patent Strategy Considerations:
e Freedom to Operate (FTO) Analysis: Essential given crowded patent
landscapes
o Patent Thickets: Common in rare disease spaces with multiple
overlapping patents

o Defensive Patent Portfolios: Protecting against litigation while maintaining
development flexibility

4. International Policy Framework
4.1 Japan's Orphan Drug Act (1993)

Incentives: 10-year market exclusivity, tax credits, R&D subsidies
Unique Feature: Simplified clinical trial requirements for ultra-rare diseases

4.2 Singapore Orphan Drug Program

Launch: 2020

Focus: Accelerated pathways for rare disease treatments with international
recognition

4.3 WHO Priority Medicines for Rare Diseases

Document: Essential Medicines List for Rare Diseases
Purpose: Global framework for rare disease treatment access

5. Emerging Policy Considerations
5.1 Gene Therapy Regulatory Framework

Documents:
e FDA Gene Therapy Guidance Documents
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e EMA CHMP Guideline on Quality of Gene Therapy Medicinal Products

Challenges:
o Novel manufacturing requirements
o Complex patent landscapes for CRISPR and other gene editing
technologies
e Ultra-high pricing considerations

5.2 Real-World Evidence Integration

Policy Evolution: Increasing acceptance of real-world data for rare disease
drug approvals
Documentation: FDA Framework for Real-World Evidence Program

5.3 International Harmonization Efforts

Initiative: ICH Guidelines for rare disease development Goal: Streamlined
global development pathways

Case Study: Spinraza (Nusinersen) for Spinal Muscular Atrophy(SMA)

1. Regulatory Journey
e Orphan Designation: Granted by FDA in 2011 and EMA in 2012
e Breakthrough Therapy: FDA designation in 2016
e Approval Timeline: FDA approval December 2016, EMA approval May

2017
2. Patent Portfolio - @
Core Patents: =

o Composition patents on antisense oligonucleotides
e Method of use patents for SMA treatment
e Formulation patents for intrathecal delivery

3. Policy Impact

Market Exclusivity: 7-year orphan exclusivity in US, 10-year in EU
Pricing: High cost justified by rare disease economics and development
incentives

Access Programs: Patient assistance programs developed to address
access concerns

© 2025 Fyrelgnis Market Research. All rights reserved. 5



6. Notable Trends and Patterns
6.1 Geographic Variations
e US Patents: Generally 20 years from filing date
o European Patents: Similar duration with potential extensions

e Asian Markets: Varying patent terms and recognition

6.2 Industry Response Strategies

Patent Life Cycle Management: Reformulations and new indications
Authorized Generics: Controlled generic competition
Next-Generation Products: R&D pipeline acceleration
International Expansion: Extending product life in emerging markets

GRANT FUNDINGS (2000-2025)

NIH Rare Disease Funding (2013-2025)
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e 2013 : RDCRN Expansion e 2019: COVID-19 Impact Response
e 2014: TRND Program e 2020: Infrastructure Investment

e 2015: Therapeutics for Rare Diseases e 2021: Advanced Therapies Focus
e 2016: RDCRN Phase I e 2022: Gene Therapy Initiatives

e 2017: Precision Medicine Initiative e 2023: Al-Driven Drug Discovery

e 2018: RDCRN Collaborative Networks e 2024: Personalized Medicine
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Table 1: FDA Orphan Products Grant Program (2000-2025)

Funding Amount Success
(USD Million) Rate (%)

2000-2005 Establishment of OPD
2006-2010 67 52 15% Pediatric Rare Disease

Breakthrough Therapy
Designation

Notable Achievements

Program Period

2011-2015 89 78 18%

Accelerated Approval
Pathway

2021-2025 08 156 25% Cell & Gene Therapy
Emphasis

Source: FDA Office of Orphan Product Development

2016-2020 125 145 22%

Table 2: Private Foundation Grants (2000-2025)

. Total Funding .
(USD Million) Key Programs Disease Focus

Bill & Melinda Gates Global Health, Neglected Tropical diseases,
. 245 . S
Foundation Diseases genetic disorders
chan chlferberg 180 Single CeI.I Biology, Rare Neurological conditions
Initiative Disease
National Organization for .
Rare Disorders (NORD) 65 Research Grant Program Pan-rare disease
Cystic Flb!‘OSIS 420 Therapeutics Development Cystic fibrosis
Foundation
Muscular I?y§trophy 315 Research Program Neuromuscular diseases
Association
Michael 3. Fox 185 Parkinson's Research Parkinson's disease

Foundation

ALS Association 95 Research Grant Program ALS

Cure Huntington's

: o 75 HD Research Huntington's disease
Disease Initiative

Major Contributors to Rare Disease Research
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Table 3: Funding by Disease Category (2015-2025)

Total Funding Total Number of
(USD Million) Studies

Disease Category

Neurological Disorders

Genetic/Metabolic

Cancer (Rare)

Immunological

Musculoskeletal

Cardiovascular

Pulmonary

Endocrine

Other

NIH Investment Distribution

= Neurological Disorders

= Genetic/Metabolic

= Cancer (Rare)

= Immunological
Musculoskeletal
Cardiovascular
Pulmonary
Endocrine

= Other
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Major Grant Programs by Agency (2000-2025)

Table 4: National Institutes of Health (NIH)

Total Funding Number of

(USD Million) Awards O AL

Program Years Active

ORDR Research 2002-Present 850 320 Cross-cutting rare disease
Grants research

NCATS TRND 2012-Present 425 85 Therapeutics development
RDCRN 2003-Present 680 45 Clinical research networks
SPARC 2016-Present 120 25 Stimulating research

CARES Act 2020-2022 95 150 COVID—19 rare disease
Supplements impact

Table 5: Food and Drug Administration (FDA)

. Total Funding Number of
Years Active (USD Million) Awards Focus Areas

Orphan Products Grants 1983-Present 465 424 Clinical trials

ALS, Huntington's,

Rare Neurodegenerative

Disease 2017-Present 85 35 others
Rare Disease Clinical Trials 2019-Present 67 23 Phase lI/1ll trials
Pediatric Rare Disease 2010-Present 43 28 Ch|ld.r§n S
conditions

Table 6: Department of Defense (DOD)

Total Funding Number of

(USD Million) Awards Focus Areas

Program Years Active

CDMRP Rare 2009-Present 125 65 M|I|tary—'rglevant
Disease conditions
I el ©002-Present 38 45 TSC research

Complex

Neurofibromatosis 1996-Present 85 78 NF1, NF2 research
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Total Investment By Country/Region
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Table 7: International Grant Funding (2000-2025)

Country/Region Key Programs Notable Initiatives

European Union Horizon 2020/Europe, IMI European Reference Networks
United Kingdom MRC, Wellcome Trust 100,000 Genomes Project
Canada CIHR, CORD Canadian Rare Disease Strategy
Australia NHMRC Australian Genomics
NEToE] AMED, JSPS Rare Disease Platform
China NSFC, MOST National Rare Disease Registry
Germany BMBF, DFG E-Rare Networks

France ANR, AFM-Téléthon Plan National Maladies Rares

Global Perspective on Rare Disease Research Investment
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Table 8: Grant Success Rates by Program Type (2015-2025)

Applications Awards Made Success Average Award

Program Type Submitted Rate (%) Size (USD)

RO1 (Research) $425,000

R21 (Exploratory) 1,280 345 27.0% $185,000

RO3 (Small Grant) 890 275 30.9% $85,000

SBIR Phase | 650 195 30.0% $285,000

SBIR Phase I 195 85 43.6% $1,250,000

UO1 (Cooperative) 285 45 15.8% $2,850,000

PO1 (Program) 125 25 20.0% $3,750,000

Table 9: Private Foundation Grants (2000-2025)

I T )
Rare Disease Act Established ORDR +$25M annually
RDCRN Launch Clinical trial networks +$35M initial
FDA Amendments Act Enhanced orphan designation +$15M
NCATS Establishment Translational focus +$65M
FDASIA Breakthrough therapy +$20M
21st Century Cures Act Accelerated approval +$85M
Rare Disease Day Recognition Increased awareness +$12M
CARES Act CQOVID-19 supplements +$95M (temporary)
FDA Modernization Act 2.0 Alternative testing methods +$25M
Advancing Research for Rare Enhanced coordination +$45M
Disease Act
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Table 10: Outcome Metrics (2010-2025)

FDA Orphan Designations 1,695

FDA Approvals 305

Clinical Trials Initiated 1,095

Patents Filed 565

Publications 10,950

Therapeutic Programs Advanced 275
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Major Patents Expiring by 2030

The pharmaceutical industry faces an unprecedented challenge with over
$231.5 billion in annual revenue at risk through 2030, representing what
experts call a patent cliff of "tectonic magnitude." This crisis stems from the
simultaneous expiration of patent protections for nearly 70 blockbuster
drugs, fundamentally reshaping the competitive landscape and forcing
industry giants to implement radical strategic pivots.

This patent cliff is significantly larger than previous ones. This is because,
unlike earlier patent cliffs that primarily affected small-molecule drugs, this
wave predominantly impacts biologic products manufactured from living
cells, making generic competition more complex but still inevitable through
biosimilars.

Table 11: 2025 Patent Expirations - The Opening Wave

Major Blockbuster Drugs

Company Therapeutic Area Rﬁ:g:zle :i:::‘;
Novartis Heart Failure $7.8 Billion July 2025
Novartis/Roche Asthma/Allergies $5.2 Billion 2025
Gilead HIV $8.3 Billion 2025
Regeneron/Bayer Ophthalmology $6.1 Billion 2025
Eli Lilly Diabetes $7.4 Billion 2025
AbbVie/J&J Oncology $4.8 Billion 2025
AbbVie Immunology $3.2 Billion 2025
AbbVie Immunology $7.8 Billion 2025
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Table 12: 2026-2028 Patent Expirations - The Peak Impact Period

Drug Name

Prevnar

Jakafi

Xtandi

Ibrance

Eliquis

Tecfidera

Farxiga

Tagrisso

Ozempic

Humira

Keytruda

Revlimid

Stelara

Dupixent

Ocrevus

Spinraza

Botox

Opdivo

Major Blockbuster Drugs

Company

Pfizer

Incyte/Novartis

Pfizer/Astellas

Pfizer

Bristol Myers Squibb/Pfizer

Biogen

AstraZeneca

AstraZeneca

Novo Nordisk

AbbVie

Merck

Bristol Myers Squibb/Pfizer

Johnson & Johnson

Sanofi/Regeneron

Roche

Biogen

AbbVie

Bristol Myers Squibb/Pfizer

(US market exclusivity)
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Therapeutic Area

Pneumococcal Vaccine

Oncology

Prostate Cancer

Breast Cancer

Anticoagulant

Multiple Sclerosis

Diabetes/Heart Failure

Lung Cancer

Diabetes/ obesity
treatment

Immunology

Oncology

Oncology

Immunology

Atopic Dermatitis

Multiple Sclerosis

Spinal Muscular
Atrophy

Multiple Indications

Oncology

Annual
Revenue

$5.3 Billion

$2.8 Billion

$4.6 Billion

$5.4 Billion

$11.8 Billion

$3.2 Billion

$4.8 Billion

$5.8 Billion

$13.8 Billion

$21.2 Billion

$25.0 Billion

$12.8 Billion

$9.1 Billion

$10.9 Billion

$5.2 Billion

$2.1 Billion

$4.8 Billion

$8.2 Billion

Patent
Expiry

2026

2026

2026

2026

2026

2026

2026

2026

2026
(Core Patent)

2027

2027

2027

2027

2028

2028

2028

2028

2028




Table 13: 2029-2030 Patent Expirations - The Final Wave

Major Blockbusters

Annual Patent

Drug Name Company Therapeutic Area Revenue Expiry

Cosentyx Novartis Psoriasis/Immunology $4.6 Billion 2029

Jardiance Boehringer Ingelheim/Lilly Diabetes $4.2 Billion 2029

Lynparza AstraZeneca/Merck Ovarian Cancer $2.5 Billion 2029

Tafinlar Novartis Melanoma $580 Billion 2030

Mekinist Novartis Melanoma $420 Billion 2030

Zolgensma Novartis Gene Therapy $1.4 Billion 2030

BIOTECHNOLOGY PATENTS

1. Gene Therapy Patents
o CRISPR-Cas9 Early Patents - Broad Institute, University of California
 Viral Vector Delivery - Various biotech companies
e Gene Editing Tools - Editas Medicine, Intellia Therapeutics

2. Monoclonal Antibody Patents
e Antibody Production Methods - Genentech, Amgen
 Bispecific Antibody Technology - Various biotechs
o ADC Technology - Seattle Genetics, Roche

MARKET DYNAMICS & GENERIC COMPETITION

Generic Market Entry Impact:

A drug's wholesale price drops by about 38% after just one generic
competitor enters the market, according to FDA data. This immediate pricing
pressure represents just the beginning of revenue erosion.
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Biosimilar Competition Complexity

The predominance of biologic drugs in this patent cliff creates unique
challenges:

o Higher development costs for biosimilars

e Regulatory complexity in approval processes

e Manufacturing expertise requirements

 Interchangeability considerations

STRATEGIC RESPONSE FRAMEWORKS

1. Patent Extension Strategies

1.1 Formulation Changes:
e Subcutaneous vs. intravenous delivery
o Extended-release formulations
e Combination products

1.2 New Indication Development:
e Expanding approved uses
e Pediatric indications
e Combination therapies

2. Portfolio Diversification

2.1 Acquisition Strategies:
e Bolt-on acquisitions for pipeline enhancement
e Platform technology acquisitions
o Geographic expansion opportunities

2.2 Internal R&D Investment:
e Next-generation compound development
e Novel mechanism exploration
e Personalized medicine approaches

3. Market Access Innovation

3.1 Value-Based Contracts:
e QOutcome-based pricing models
e Risk-sharing arrangements
o Real-world evidence generation
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3.2 Direct-to-Consumer Strategies:
o Patient access programs
e Digital health integration
e Telemedicine partnerships

IMPACT ANALYSIS BY SECTOR

Pharmaceutical Industry Impact
o Total Revenue at Risk: $231.5+ billion by 2030
e Most Affected Companies: Novartis, AbbVie, Pfizer, Bristol Myers Squibb
e Therapeutic Areas Most Impacted: Oncology, Immunology, Diabetes

Strategic Implications
e Generic/Biosimilar Entry: Major opportunities for generic manufacturers
e M&A Activity: Companies seeking to replace revenue through acquisitions
e R&D Investment: Increased focus on next-generation technologies
o Patent Extension Strategies: Companies seeking additional exclusivity
periods

THERAPEUTIC AREA IMPACT ANALYSIS

Oncology

Highest Risk Category: Multiple immunotherapy patents expiring
Market Impact: Fundamental shift in cancer treatment economics
Innovation Pressure: Next-generation cancer therapies in development

Diabetes/Obesity

Key Exposures: GLP-1 agonists facing competition

Market Dynamics: Rapidly expanding obesity treatment market
Strategic Importance: Multi-billion dollar growth opportunity

Immunology

Patent Cliff Timing: Spread across 2025-2030 period
Biosimilar Readiness: Multiple competitors preparing launches
Clinical Impact: Potential for improved patient access
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Cardiovascular

Market Maturity: Established generic competition patterns
Innovation Focus: Novel mechanisms and combination approaches
Regulatory Environment: Streamlined approval pathways

ECONOMIC & HEALTHCARE SYSTEM IMPLICATIONS

1. Cost Reduction Potential
o Estimated healthcare savings: $105+ billion over 5 years
e Improved patient access through lower prices
e Reduced insurance premium pressure

2. Innovation Funding Impact
e Reduced R&D investment capacity
e Potential consolidation pressure
o Shift toward riskier, breakthrough therapies

3. Market Consolidation Drivers
o Acquisition activity intensification
e Partnership and licensing increases
e Biotech funding challenges

REGULATORY ENVIRONMENT & POLICY IMPLICATIONS

FDA Modernization
o Accelerated approval pathway expansion
e Real-world evidence acceptance
 Digital health integration

International Harmonization
e Biosimilar approval coordination
o Data sharing initiatives
e Regulatory science advancement

Pricing Policy Evolution
e Value-based pricing models
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e International reference pricing
e Transparency requirements

INVESTMENT IMPLICATIONS

Opportunities
e Generic Drug Companies: Teva, Sandoz, Mylan

e Biosimilar Developers: Amgen, Samsung Bioepis
e Technology Licensees: Access to previously protected technologies

Risks
e Originator Companies: Revenue cliff exposure

o Patent-Dependent Valuations: Significant valuation adjustments
e R&D Pipeline Pressure: Need for replacement products

CAPITAL MARKET IMPLICATIONS

1. Stock Market Impact

e Sector volatility expectations
e Dividend sustainability concerns
e Growth stock reclassification

2. Debt and Credit Considerations
e Acquisition financing requirements
e Credit rating implications
o Covenant compliance challenges
3. Venture Capital and Biotech
e Increased acquisition premiums

e Partnership deal structure evolution
o Risk capital availability
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REGIONAL VARIATION & GLOBAL IMPACT
United States

e Largest market impact due to pricing dynamics
o Biosimilar adoption patterns
e Regulatory pathway efficiency

European Union

o Earlier biosimilar adoption history
o Reference pricing impact
e Cross-border arbitrage opportunities

Emerging Markets

e Local manufacturing capabilities
e Regulatory harmonization challenges
e Access improvement opportunities

TECHNOLOGY & INNOVATION RESPONSES

1. Digital Health Integration

Al-Driven Drug Discovery:
o Accelerated development timelines
e Reduced clinical trial costs
e Enhanced target identification

Real-World Evidence:
e Outcomes-based pricing support
e Regulatory decision-making enhancement
o Market access optimization

2. Manufacturing Innovation

Continuous Manufacturing:
o Cost reduction potential
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e Quality improvement
e Supply chain resilience

Personalized Medicine:
o Companion diagnostics integration
e Targeted therapy development
o Patient stratification strategies

LONG-TERM INDUSTRY TRANSFORMATION

1. Business Model Evolution

From Blockbuster to Precision:
o Smaller, targeted patient populations
e Higher per-patient value
o Diagnostic integration requirements

Service Integration:
 Digital health services
o Patient support programs
e QOutcome tracking systems

2. Competitive Landscape Reshaping
New Entrants:

e Technology companies

e Biosimilar specialists

e Digital health platforms
Traditional Players:

o Portfolio optimization
o Capability transformation and Partnership strategies

KEY SUCCESS FACTORS AND CHALLENGES

Critical Success Factors
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1.Early Regulatory Engagement: Pre-IND meetings and scientific advice
consultations

2.Comprehensive Patent Strategy: Multi-jurisdictional filing with strategic
continuations

3.Patient Advocacy Integration: Collaboration with rare disease foundations

4.Health Economics Documentation: Value-based pricing justification

5.Manufacturing Strategy: Scalable production for small patient populations

Ongoing Challenges

1.High Development Costs: Average rare disease drug development
exceeds $2.6 billion

2.Small Patient Populations: Limited clinical trial recruitment capabilities

3.Regulatory Complexity: Multiple jurisdiction requirements with varying
standards

4.Access and Pricing: Balancing innovation incentives with patient access

5.Patent Thickets: Navigating complex overlapping intellectual property
rights

FUTURE OUTLOOK AND RECOMMENDATIONS

1. Policy Evolution Trends
e Accelerated Approval Pathways: Expanding use for rare diseases
o Digital Health Integration: Real-world monitoring and evidence generation
e Global Harmonization: Streamlined international development processes
o Value-Based Agreements: Outcomes-based pricing models

2. Strategic Recommendations

e Early Strategic Planning: Integrate regulatory, patent, and commercial
strategies from discovery phase

o Multi-Stakeholder Engagement: Build relationships with regulators,
patients, and payers early

e Flexible Development Programs: Design adaptive clinical trials for small
populations

e Global Patent Strategy: Coordinate international filing strategies with
regulatory timelines

o Sustainability Planning: Develop long-term access and manufacturing
strategies
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RISK MITIGATION STRATEGIES

1. Financial Risk Management
e Revenue diversification
e Cost structure optimization
o Capital allocation discipline

2. Operational Risk Management
e Supply chain resilience
e Regulatory compliance
e Quality assurance

3. Strategic Risk Management
e Market positioning
o Competitive intelligence
e Innovation pipeline management

CONCLUSION

The companies that successfully navigate this transition will shape the
competitive landscape for the next decade, determining which of today's
industry leaders will still dominate in 2030.

The $231.5 billion patent cliff represents both an existential threat and a
transformational opportunity for the pharmaceutical industry. Companies that
proactively address this challenge through strategic innovation, operational
excellence, and business model evolution will emerge stronger, while those
that fail to adapt face potential marginalization.

The industry's response to this patent cliff will fundamentally determine the
future of pharmaceutical innovation, healthcare accessibility, and competitive
dynamics for the next decade and beyond.
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If this case study sparked ideas—or raised new questions—we’d love to hear from you.
Reach out to us at info@fyreignismarketresearch.com.

To stay updated with the latest in Pharma advancements and market trends, join us on:

f in X
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To stay updated with the latest in Pharma advancements and market trends, join us on:

f in X

© 2025 Fyrelgnis Market Research. All rights reserved.



https://www.instagram.com/fyreignismarketresearch?igsh=aHhqNnZuNmZ0cndp
https://www.facebook.com/share/1CEtauXVhf/
https://www.linkedin.com/company/fyreignis-market-research-private-limited/
https://x.com/fyreignismr?t=LUVlrll2xUcP6gDuDfhm6w&s=09

