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‘the gene as a drug’

1 Cell and Gene Therapy in a Nutshell
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2 Potential for transformative treatment effects

Ghent, Belgium March 19, 2026 
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1

Foundations

1970s–80s

Friedmann proposes
gene therapy (1972)

Recombinant DNA
& viral vectors

2

Early Trials

1990–2003

First human trial:
ADA-SCID (1990)

Gelsinger tragedy
halts field (1999)

3

Recovery

2003–2016

CRISPR-Cas9
discovered (2012)

First generation AAV & 
lentivirus product 

development

4

Maturity

2017–Now

First FDA approvals (2017) 
►dozens WW approvals

Technology improvements 
incl. delivery and CMC 

Increased Clarity on 
Regulatory, Commercial 

5

Industrialization

Future

CMC scale-up &
platform standards

Broader indications
and cost reduction

Regulatory Standardization

Growing Pains Technology Maturity & Sophistication Industrialization

From early setbacks to a maturing ecosystem — gene therapy enters its industrial era

1

From concept to industrialization

Source: ASGCT, FDA, PMC/NIH

3 The evolution of gene therapy



4 CGT at an inflection point

Delivering on the Promise

• Transformative efficacy in inherited diseases

• Growing portfolio: 38 approved products 

globally

• Durable clinical outcomes (5+ yr data 

emerging)

• Investment and revenue growth across 

CART, NMD, ophthalmology

Setbacks in Context

• Commercial: pricing, reimbursement, 

market access hurdles

• Safety signals in high-dose systemic 

programs

• Manufacturing complexity remains a 

bottleneck

• Biotech/Pharma pipeline rationalization
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From delivering on potential to commercial execution



5 A New Foundation Beneath Gene Therapy 

The Opportunity

▪ Delivery: 

▪ Step-change in improved and novel 
vectors for safety and efficacy

▪ Cargo: 

▪ Expanding toolkit for sophisticated 
and precise control over gene 
therapy

▪ Access: 

▪ Complex, expensive indiv. Tx ► 
more economical, off-the-shelf
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Safer, more efficacious products

Unlocked indications

Broader Patient Impact

Technology Caught Up to the Ambition



2nd & 3rd Gen: Muscle-targeted, Liver-sparing AAV

1st Gen: Liver-targeting AAVs, even for non-liver indications (e.g. SMA, DMD)

▪ Limited on-target tropism
▪ Dose-limiting toxicity

5 Novel Vectors: Improved Targeting
Advances in vector technology markedly increases control over safety and efficacy

Liver
(off-target)

Muscle
(on-target)

1st Gen. 

2nd Gen.

3rd Gen.

Decades of investment, combined with powerful methods (incl. AI) provides 
new vector tools aiming to minimize safety concerns and maximize efficacy 
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Classical approach with 

proven clinical success 

in monogenic diseases. 

Remains the backbone 

of the approved 

product portfolio.

Gene Augmentation

Gene, base and prime 

editing advancing 

rapidly. Potential for 

precision correction 

and expanded 

applications

Gene Editing

Silencing, Exon-

skipping, RNA editing. 

Expanding the 

druggable target space 

significantly.

RNA-Based 
Approaches

Epigenetic editing, 

tunable expression 

systems. Enabling dose 

control and silencing of 

gain-of-function targets.

Gene Regulation

5 Sophisticated Cargo: Precise Genetic Control
Beyond gene replacement — an expanding therapeutic toolkit to reach more patients

Established field

Emerging field

Emerging field

Emerging field



6 The Gene Therapy Opportunity Beyond Science

The Opportunity

▪ Pathways for accelerated approval

▪ Potential for expansion in earlier line of 
treatment

▪ Probability of success in development 
high and increasing

▪ Concept of platform approval is 
maturing
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Faster approvals

Early focus on Scale, Adaptability,  
Regulatory Robustness and 
Execution

Key reliance on CMC-partners

Regulatory, Commercial, and Structural Advantages



6 Probability of success is high and increasing

❖  Biological Precision Tools

❖  Targeted Disease Mechanisms

❖  High-Impact Biomarker Usage

❖  Stronger Proof-of-Concept

❖  Regulatory and Competitive Advantages

❖  Development and Clinical Experience Small Molecule Gene Tx CAR-T

Ph1 8% 10% 17%

Ph2 14% 19% 39%

Ph3 51% 50% 67%
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7
The Outsized Importance of Manufacturing 
& CMC

" Regulator: 50% of the drug is CMC  — FDA perspective on GTx products
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CMC Product 

quality

Clinical 

data

Nonclinical Statistical Safety 

data

Bioequivalence 

data

Human 

factors

Confirmatory

trials

CRL of 

companion 

product

Device Labelling

54%

45%

27%

13%

7%
4% 3% 3% 2% 2% 2% 1%

CMC – Chemistry, Manufacturing, Controls

CRL – Complete response letters

Sources: Jefferies Analyst Report, September 2025

" Sponsor: key execution risks in GTx development



7 Excellence in Execution

Speed

Accelerated timelines from 
process development to 
clinical supply

Time-to-IND as competitive 
advantage

Scale

Ability to transition from 
clinical to commercial 
volumes

Platform scalability across 
programs

Robustness

Consistent manufacturing
 
Reliable batch success

 Reproducible quality 
attributes

Flexibility

Multi-platform capability

Accommodate novel 
vectors, formulations, and 
evolving regulatory 
requirements

Gene therapy manufacturing demands deep specialization requiring a focused CDMO
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Where do specialized CDMOs fit?
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