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Industry Pain Points & Trends

• Newer & emerging regulations

• Priorities of central and local regulatory teams

Evolving
Regulations

• Changing business priorities

• Mergers & Acquisitions
Moving Targets

• Patents & Exclusivities

• Unpredictable post-approval variation timelines

Product Lifecycle 
Management

• Disparities between HA requirements

• Different submission modalities

• Country-specific Quality Information Summary

Harmonization of 
Regulatory 

Requirements

• New product launches

• New business models & growing volumes
Cost Rationalization

Business Trends

Technology Trends

eCTD 4.0 IDMP FHIR

Regulatory 

Intelligence

AI/ GenAI

AgenticAI

Cloud/ 

Data lake

Data 

Analytics

RWE/ 

RWD
Blockchain

HL7
TMAP/ 

KASA
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Some Statistics to Ponder On!

Technology Adoption in Pharmaceutical Industry – Global Top 20 Sponsors’* Snapshot

* Sponsors Considered: Pfizer, Johnson & Johnson, AbbVie, Novartis, Roche, Merck & Co., Bristol Meyer Squibb, Sanofi, AstraZeneca, GSK, Eli Lilly, Takeda, Novo Nordisk, Boehringer Ingelheim, Bayer, 

Amgen, Gilead, Otsuka, Daiichi Sankyo and Biogen.

CDER 

Submissions

CBER 

Submissions

2023-2024

Strong evidence that 

Large Sponsors are fu lly 

digital for US 

submissions1

Major Sponsors are 

updating their  systems/ 

process accordingly2,3

FDA eCTD v4.0 

& EMA eCTD 

v3.2 adoption

AI/ GenAI Adoption

100% of surveyed 

Pharma/ MedTech 

leaders experimenting 

with GenAI4; 32%
scaling5

70% say AI is 

immediate priority 

(85% in Big 

Pharma)6

~34% of firms use 

public cloud in all 

areas, 51% in 

some7

Cloud & Data Platforms

Life sciences cloud 

market CAGR 
>21% through 

20308

FDA Sentinel 
System: Massive data 

backbone of 500.1 

million unique patient 
identifiers9

Real World Data & Evidence

EMA DARWIN EU®: 

70+ RWD studies 

2024; plan to exceed 

140 studies/ year 

from 202510

58.1% in advanced 

Pharma 4.0 stage; “not 

started” down from 
31.2% (2020) to 

15.1% (2024)11

Digital Manufacturing/ Pharma 4.0

Benefits: fewer 

deviations (54.6%), 

higher yield 

(46.2%)11

93% of life sciences 

tech leaders plan to 

increase data/ digital/ 
AI spend in 202512

Investment Momentum
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How to Get Going & Get There…

Evolution

Aspiration

Inputs: Unstructured

Outputs: ‘Not-so-structured’

Drug Substance

Drug Product

CTD

Inputs: Unstructured & Structured

Outputs: Structured

Drug Substance

Drug Product

eCTD Directory XML Backbone eCTD Output

Inputs: Structured Outputs: Structured

eCTD Components

Separate Submission Packages

New Product Introductions/ 

Geographical Expansions

Country-specific Dossiers

Lifecycle Management 

Submissions

Amendments based on Health 

Author ity Requests/ 

Recommendations 

Highly Manual Process Manual + Some Automation in Process Manual + Automated Processes

D
a

ta
 &

 C
o

n
te

n
t 

R
e

u
se

Drug Substance

Drug Product

Source data from multiple  

sources

Data pedigrees & 

traceability

• Documentum 

• LIMS

• ERP

• eLNB

• CROs/ CMOs 

• MES, etc

• Legacy data 

• Data precedence

• Lifecycle data

• Genealogy

Enterprise Data Lake/ Cloud

Consolidated cross-functional data

Knowledge/ Data Management

Clinical Research PD Research

AD Research Mfg. & QA

Clinical

Product

Process

Country/ Region

Manufacturing

Tech Transfer

Material Lot

Structured Content Data Management

Data Blocks Templates/ eTemplates

1 2 3 1 2 3

Style Guides

1 2 n

Structured Content Authoring

(Auto population of data into templates)

1 1 1

Section1

1 2 n

Section 2

AI/ ML/ AgenticAI

Data Reuse & Hyper-accelerated Submission 

“Create Once – Use Everywhere”

Dossier 1 Dossier 2 Dossier 3

One-Touch/ Single-Touch Global 

Simultaneous ‘One Umbrella’ Submissions

Cloud-based Exchange Por tal
Swift  and 

Simultaneous 

Global 

Approvals

Real-World Evidence/ Real-World Data/ KASA 4



Some Recommendations & Key Takeaways

Embrace an Enterprise Data Lake (EDL)/ Cloud for faster realizations of regulatory objectives

Prioritize metadata and taxonomy in RIM to speed future publishing and swifter submissions

Engage regulators early (pre-IND/ Scientific Advice) on novel data sources and automations (RWE, AI)

Unified submissions to discrete Health Authorities together is not a myth!
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