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Executive Summary

Contract Research, Development, and Manufacturing Organizations (CRDMOs) are an emerging model in the life
sciences contract-services industry that integrate the functions of traditional CROs and CDMOs under one
umbrella. As such, a CRDMO provides end-to-end services spanning early-stage research, clinical development,
analytical work, and commercial-scale manufacturing. This integrated approach seeks to address inefficiencies
inherent in fragmenting a drug’s development among multiple vendors. Industry analysts project rapid growth
of the CRDMO market. For example, a 2025 industry forecast by Arizton projects the global CRDMO market to
grow from about $196.1 billion in 2023 to $328.9 billion by 2029 (9% CAGR) (" www.arizton.com). India
alone is estimated to double its CRDMO market to ~$14.1B by 2028 ('*) www.linkedin.com). Similarly, the broader
CRO and CDMO markets remain large, with Mordorintelligence estimating the global CRO market at $85.9B in
2025 (projected to $127.8B by 2030) (°! www.mordorintelligence.com) and the CDMO (healthcare-focused)
market at $331.2B in 2025 (projected to $528.1B by 2030) ("*! www.mordorintelligence.com).

Major service providers and contract-research firms have begun branding themselves as CRDMOs or integrated
platforms. For example, Aurigene Pharmaceutical Services (a subsidiary of Dr. Reddy’s) explicitly identifies as
a "global CRDMO" offering services from discovery to commercial manufacturing (") www.businesswire.com).
Likewise, Sai Life Sciences (India) is described in a 2025 press release as “one of India’s fastest growing
Contract Research, Development, and Manufacturing Organizations (CRDMO)" (\°) www.businesswire.com). Even
large multinational providers have adopted similar terminology. WuXi AppTec, a Chinese CRO/CDMO giant,
advertises “chemistry-focused CRDMO capabilities” and a CRDMO platform spanning small molecules to
biologics (/) www.linkedin.com). These examples illustrate that the CRDMO concept is gaining traction among
both emerging and established contract-service firms.

Adopting a CRDMO model offers potential benefits such as reduced data transfer delays, streamlined
regulatory documentation, and lower overall project lead times (\*) www.pharmaffiliates.com) (1!
www.businesswire.com). Industry leaders emphasize speed and flexibility as key advantages: Sai's CEO notes that
clients “seek greater speed, flexibility, and scientific depth,” and scaled CRDMO capabilities help programs
advance “faster and more efficiently” (“O] www.businesswire.com). A company spokesperson further observed
that few providers can truly serve projects end-to-end from discovery through large-scale manufacture,
underscoring the “seamless delivery from ‘concept to commercial’” goal of CRDMOs (') www.businesswire.com)

(“2] www.businesswire.com).

However, there are also challenges and trade-offs. Consolidating work with a single provider can concentrate
risk if that provider underperforms, and may reduce competitive pressure between specialists. These concerns
are balanced against the potential for cost savings and oversight efficiency — combining operations can
“eliminate duplicate overhead" while broadening service offerings (I'*! www.p05.0rg). The pharmaceutical
industry has witnessed M&A and strategic partnerships (2022-2025) aimed at creating one-stop service
platforms, reflecting investor confidence that integrated models like CRDMOs will add value (!'*! www.p05.0rg).

This report provides a comprehensive, evidence-based analysis of CRDMOs. We first review the history and
evolution of outsourcing in pharma (CROs, CMOs, CDMOs) to establish context. We then define the CRDMO
concept rigorously and compare it to related models. Market data and forecasts (with tables) illustrate the
growth trajectory. Case studies (Aurigene, Sai Life, WuXi, etc.) ground the concept in real-world practice.
Throughout, we present multiple perspectives — R&D sponsors’ needs, service providers' strategies, and
regulatory considerations. We conclude by discussing current market dynamics, technological trends (e.g.
digital lab integration) and future directions, addressing implications for innovators and contract providers alike.
All claims and data are thoroughly cited from industry reports, press releases, and expert publications.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 2 of 19


https://www.arizton.com/market-reports/crdmo-market#:~:text=THE%20GLOBAL%20CRDMO%20MARKET%20SIZE,DURING%20THE%20FORECAST%20PERIOD
https://www.linkedin.com/pulse/indias-crdmo-industry-poised-double-2028-amidst-dr-vinod-jyothikumar-26lmc#:~:text=Today%2C%20the%20Indian%20CRDMO%20market,0
https://www.mordorintelligence.com/industry-reports/contract-research-organization-market#:~:text=The%20Contract%20Research%20Organization%20Market,Robust%20expansion%20stems%20from%20rising
https://www.mordorintelligence.com/industry-reports/healthcare-contract-development-and-manufacturing-organization-market#:~:text=The%20healthcare%20contract%20development%20and,Sustained%20demand
https://www.businesswire.com/news/home/20240603193491/en/Aurigene-Pharmaceutical-Services-Limited-a-Global-CRDMO-Announces-the-Opening-of-Its-Biologics-Facility-Offering-Process-Development-and-Clinical-Scale-Manufacturing-Capabilities#:~:text=Aurigene%20is%20a%20global%20contract,submission%20batches%20and%20commercial%20manufacturing
https://www.businesswire.com/news/home/20251027316371/en/Sai-Life-Sciences-Set-to-Double-Process-RD-Capacity-With-New-Facility-in-Hyderabad#:~:text=HYDERABAD%2C%20India,integrated%20R%26D%20campus%20in%20Hyderabad
https://www.linkedin.com/pulse/20-contract-development-manufacturing-organizations-cdmo-7qnsc#:~:text=,solutions
https://www.pharmaffiliates.com/en/blog/crdmo-vs-cdmo-vs-cro/#:~:text=For%20molecule%20innovators%20looking%20to,documentation%2C%20CRDMOs%20offer%20unmatched%20efficiency
https://www.businesswire.com/news/home/20251027316371/en/Sai-Life-Sciences-Set-to-Double-Process-RD-Capacity-With-New-Facility-in-Hyderabad#:~:text=Speaking%20on%20the%20announcement%2C%20Krishna,center%20enhances%20our%20ability%20to
https://www.businesswire.com/news/home/20251027316371/en/Sai-Life-Sciences-Set-to-Double-Process-RD-Capacity-With-New-Facility-in-Hyderabad#:~:text=Speaking%20on%20the%20announcement%2C%20Krishna,center%20enhances%20our%20ability%20to
https://www.businesswire.com/news/home/20251027316371/en/Sai-Life-Sciences-Set-to-Double-Process-RD-Capacity-With-New-Facility-in-Hyderabad#:~:text=Speaking%20on%20the%20announcement%2C%20Krishna,%E2%80%9D
https://www.businesswire.com/news/home/20240603193491/en/Aurigene-Pharmaceutical-Services-Limited-a-Global-CRDMO-Announces-the-Opening-of-Its-Biologics-Facility-Offering-Process-Development-and-Clinical-Scale-Manufacturing-Capabilities#:~:text=Aurigene%E2%80%99s%20comprehensive%20end,Genome%20Valley%20facility%20will%20deliver
https://www.businesswire.com/news/home/20240603193491/en/Aurigene-Pharmaceutical-Services-Limited-a-Global-CRDMO-Announces-the-Opening-of-Its-Biologics-Facility-Offering-Process-Development-and-Clinical-Scale-Manufacturing-Capabilities#:~:text=Dr,%E2%80%9D
https://www.p05.org/the-outsourcing-hangover-cros-cdmos-and-a-capacity-conundrum/#:~:text=Consolidation%20as%20a%20Cure%3A%20M%26A,in%202022%E2%80%932025
https://intuitionlabs.ai/articles/pharma-cro-layoffs-2025-2026-analysis
https://intuitionlabs.ai/articles/pharma-cro-layoffs-2025-2026-analysis
https://www.p05.org/the-outsourcing-hangover-cros-cdmos-and-a-capacity-conundrum/#:~:text=Consolidation%20as%20a%20Cure%3A%20M%26A,in%202022%E2%80%932025
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-crdmo-an-explainer-for-pharma-outsourcing.pdf
https://intuitionlabs.ai/articles/what-is-crdmo?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-crdmo-an-explainer-for-pharma-outsourcing.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-crdmo-an-explainer-for-pharma-outsourcing.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development What iS a CRDMO") An EXplainer for Pharma OutsourCing

from the leading Al expert Adrien Laurent

Introduction and Background

The drug development value chain is traditionally segmented into discovery research, preclinical studies, clinical
development, and manufacturing. Historically, pharmaceutical companies conducted many of these functions
in-house. Over the past few decades, however, outsourcing has become ubiquitous in pharma and biotech.
Specialized companies—Contract Research Organizations (CROs) and Contract Manufacturing Organizations
(CMOs/CDMOs)— now serve core parts of the process, leveraging expertise and scalability that individual drug
developers often lack. The CRDMO model emerges as an evolution of this outsourcing paradigm, combining the
roles of CRO and CDMO into a single integrated service provider.

A Contract Research Organization (CRO) is defined as a company “paid to provide research services” to the
pharmaceutical, biotechnology, and medical device industries (\'*! en.wikipedia.org). CROs typically offer
preclinical and clinical development support, including activities like drug discovery assays, biostatistics,
pharmacovigilance, and clinical trial management ('*! en.wikipedia.org). The goal of a CRO is to reduce
development costs and complexity for sponsors: companies can outsource specialized research tasks without
maintaining internal teams for every function (HBW en.wikipedia.org). More than a thousand CROs now operate
globally, ranging from large full-service firms (e.g. ICON, Parexel, PRA Health) to niche labs ("' www.p05.0rg).
The CRO market is large and growing: a recent Mordorintelligence report estimated the global CRO services
market at $85.9 billion in 2025, rising to $127.8 billion by 2030 (=8.3% CAGR) ('°!

www.mordorintelligence.com).

On the manufacturing side, Contract Development and Manufacturing Organizations (CDMOs) provide end-
to-end manufacturing support.A CDMO "offers both contract drug development and manufacturing services,”
often including tasks from process chemistry and formulation to clinical and commercial-scale production (!'”!
www.contractpharma.com). For example, the ContractPharma glossary defines a CDMO as providing
“comprehensive services range [ing] from early-stage R&D (synthesis, scale-up, formulation) all the way
through manufacturing for clinical trials and commercial production” ("'} www.contractpharma.com). The CDMO
sector has similarly expanded: Mordorintelligence reports the healthcare CDMO market at $331.2 billion in
2025, projected to $528.1 billion by 2030 (=9.8% CAGR) (!*! www.mordorintelligence.com). CDMOs such as
Lonza, Catalent, Thermo Fisher Pharma Solutions, and Samsung Biologics (among many others) now handle
large volumes of biotech and small-molecule production. In 2023, global demand for drugs spurred a
construction boom in manufacturing capacity; by some counts nearly 400 CDMOs existed worldwide (!'®

www.p05.0rg).

The CRDMO concept builds on these two paradigms. In simple terms, a CRDMO “combines both CRO + CDMO
under one umbrella” (""®) www.pharmaffiliates.com). In practice, this means one organization offers capabilities
that previously required contracting separate CROs for R&D and CDMOs for manufacturing (Table 1). CRDMOs
provide an end-to-end innovation engine: they may handle early discovery and preclinical studies, analytical
method development, formulation and process R&D, as well as GMP manufacturing and regulatory
documentation ("' www.pharmaffiliates.com). The motivation is to deliver the entire lifecycle from molecule
design to finished product without hand-offs between vendors. A marketing case from Pharmaaffiliates (a
CRDMO provider) illustrates this: CRDMOs enable seamless transitions such as "“impurity profiling & analytical
development” directly feeding into "GMP scale-up and batch release” and regulatory filings, all under one

system ('® www.pharmaffiliates.com).

Table 1: Comparison of Pharma Outsourcing Models

Model Full Name Primary Focus Typical Services
CRO Contract Research Research & clinical Discovery assays, preclinical testing, trial management,
Organization studies regulatory strategy ("% en.wikipedia.org) (¢!
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Model Full Name Primary Focus Typical Services

www.pharmaffiliates.com)

Late-stage Formulation development, process scale-up, GMP

Contract Development & . . 7]
CDMO . development & manufacturing and packaging ( www.contractpharma.com)
Manufacturing Org. .
manufacturing

(18] www.pharmaffiliates.com)

Contract Research, All of the above: discovery R&D; pre/regulatory; formulation &

Integrated R&D L . . [19]
CRDMO Development & scale-up; GMP clinical/commercial manufacturing (

. through production R
Manufacturing Org. www.pharmaffiliates.com) (] www.businesswire.com)
Note: This table summarizes industry definitions. CROs focus on research and trials, COMOs on
development/manufacturing, whereas CRDMOs encompass both functions ("% www.pharmaffiliates.com) (/71

www.contractpharma.com).

Historical Context of Outsourcing

The rise of CROs and CDMOs reflects broader trends in pharma R&D. Over the 2000s and 2010s, the number of
drug development programs doubled in a decade (!“°/ www.p05.0rg). Biotech funding surged: venture capital
into life sciences climbed, enabling many small companies to pursue drug candidates. Against this backdrop,
pharma firms and startups increasingly outsourced to avoid the cost of building in-house infrastructure. The
2010s saw an explosion in contract labs and manufacturing sites worldwide. For instance, by 2023 the global
count of active CDMOs had jumped ~20% in three years to nearly 400 companies, even as CROs numbered over
a thousand (!'®! www.p05.0rg).

The COVID-19 pandemic further accelerated outsourcing. Emergency demand for vaccines and therapeutics led
governments and pharma companies to contract manufacturers furiously. Billions were invested in expanding
vaccine production capacity, and CROs handled an unprecedented volume of clinical trials for vaccines and
antiviral drugs (" www.p05.0rg). Demand for any outsourced services peaked around 2021. Post-pandemic,
however, the rapid expansion created a temporary “outsourcing hangover” (°?) www.p05.0rg) as new capacity
outpaced declining COVID-related demand. Several analyses note an industry "hangover” in 2023-24: biotech
funding cooled, leaving many new labs and factories under-utilized (*?! www.p05.0rg) (?*) www.p05.0rg).
Nevertheless, these disruptions are seen as cyclical, and the underlying drivers (ever-more complex therapies,
globalization of pharma R&D, cost pressures) remain intact (:2*) www.p05.0rq).

Meanwhile, large CRO and CDMO firms engaged in consolidation and M&A. Between 2022-2025, pharma
services saw many deals — large CROs buying competitors, private equity turning offshoots of big pharma into
service businesses, and CDMOs merging to gain scale. Analysts note that buyers valued “quality outsourcing

[13]

platforms” highly even as headwinds rose ('~ www.p05.0rg). A key motivation was building "one-stop-shop”
offerings. As one report states, combining CRO and CDMO assets “can eliminate duplicate overhead [and]
broaden service offerings,” presenting an integrated solution to clients (') www.p05.0rg). In effect, the trenches
of contract services began to blend together - setting the stage for the formalization of CRDMO as a distinct

category.

Defining a CRDMO and Its Scope

A Contract Research, Development, and Manufacturing Organization (CRDMO) can be precisely defined as
a company that provides outsourced services covering both research/development (traditionally handled by
CROs) and manufacturing (the domain of CDMOs). In practice, CRDMOs offer a contiguous workflow: they
might perform target discovery, medicinal chemistry, formulation development, analytical testing, and regulatory
dossier preparation, and then scale up the process, manufacture clinical trial material, and even deliver
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commercial batches - all within one organizational framework (\'?) www.pharmaffiliates.com) (!

www.businesswire.com).

Industry literature outlines this integrated functionality. Pharmaaffiliates, for instance, describes its CRDMO
capabilities as spanning “early-stage discovery; impurity profiling & analytical development; GMP scale-up and
batch release; [and] regulatory documentation and submissions” ("% www.pharmaffiliates.com). Similarly, a press
release from Aurigene (a Dr. Reddy’s company) emphasizes that their service offering now “delivers solutions
from discovery through large-scale commercial manufacturing from three proximally located campuses...
ensuring seamless delivery from ‘concept to commercial' (" www.businesswire.com). Aurigene's executive
further noted that “very few global CDMOs can truly support customers ‘end-to-end’ from discovery services to
large scale commercial manufacture,” highlighting the end-to-end vision of a CRDMO (/"%
www.businesswire.com). In summary, a CRDMO is essentially a one-stop innovation engine that streamlines the
drug development pipeline.

Key functions of a CRDMO typically include (but are not limited to):
e Discovery & Preclinical Research: Screening, assay development, lead optimization, and pharmacology
studies.

e Process & Formulation Development: Chemistry process R&D, formulation design, analytical method
development, impurity profiling.

e Scale-Up & Manufacturing: Technology transfer, pilot-scale validation, GMP clinical material production,
commercial manufacturing under GMP conditions.

¢ Regulatory & Quality Support: Compilation of Chemistry, Manufacturing and Controls (CMC)
documentation, submission packages for regulators (FDA, EMA, etc.), quality assurance and regulatory
compliance across stages.

This breadth distinguishes CRDMOs from pure CROs or CDMOs. Whereas a CRO might only handle discovery
and trials, and a CDMO only manufacturing, a CRDMO covers both ends. In effect, CRDMOs adopt the role of a
fully integrated contract development partner. (Table 2 below summarizes differences between a traditional
segmented approach and the CRDMO model.)

Table 2: Traditional Outsourcing vs. Integrated CRDMO

Traditional CRO + CDMO (Separate

Aspect Integrated CRDMO

Vendors)
Provider Multiple companies (one CRO, one or more Single company or coordinated network offering all
Structure CDMOs). services.

H ff fi .g. .
Data/Material ando s between firms (e.g. assay to Seamless internal transfer of process knowledge and

formulation lab to manufacturer), often s .
Transfer . s materials ([ ] www.pharmaffiliates.com).

requiring re-validation.

X Separate documentation for each phase; Unified document management (single Quality System)

Documentation s o

sponsor must aggregate. eases CMC submission (-°! www.pharmaffiliates.com).

Potential for faster progression due to fewer delays

Timelines Potential delays at each project handover. 10 ) .
([ ]vaw.busmessvwre.com).
Cost Possible duplicated fixed costs (facilities, Opportunity to “eliminate duplicate overhead” by one
osts
QA/QC) across vendors. provider (°1 www.p05.0rg).
. X Vendor performance is pool: if one fails, Dependency on one provider; risk of single-point
Risk Profile . .
sponsor can switch. failure.
Deep specialization (e.g. best-in-class CRO Broader capability; may trade some specialization for

Expertise Focus X ) i .
for trials, best-in-class CDMO for mfg). integration.
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Traditional CRO + CDMO (Separate
Aspect Integrated CRDMO
Vendors)

Single QMS often results in consistent alignment to

Regulatory May face coordination challenges aligning o [25]
. regulatory guidelines (FDA, ICH) ('“°
Alignment global standards across vendors.
www.pharmaffiliates.com).
Coordination across organizations/cultures Single management stream simplifies project

Communication o
may be complex. communication.

Notes: Compared to segmented outsourcing, a CRDMO promises smoother continuity of work (I°
[10]

[13]

www.pharmaffiliates.com) and potentially faster development (
www.p05.0rg). These advantages are balanced by concerns about reduced vendor choice and concentration of

www.businesswire.com) and lower overhead (
risk.

Multiple Perspectives on the CRDMO Model

Different industry stakeholders have varied motivations for the CRDMO model. Biotech/pharma sponsors view
CRDMOs as a way to reduce transaction burden. By working with one partner, sponsors can streamline
contracting, data management, and logistics. CRDMOs advertise that this unified approach yields efficiency and
agility. For example, Sai Life Sciences’ leadership explicitly frames the CRDMO strategy as meeting customers'’
need for speed, flexibility and scientific depth, saying larger integrated capabilities let programs “move faster
and more efficiently” through development ('°) www.businesswire.com). Aurigene similarly positions its CRDMO
as solving "fragmentation” by providing a single chain of custody from early biology through drug product

manufacture (?°) www.businesswire.com).

Contract service providers see CRDMO as both a defensive and growth strategy. Established CROs hoping to
capture more of a client’s spend may launch CDMO arms; conversely, CDMOs may add discovery capabilities.
For example, WuXi AppTec built a broad platform by acquiring CRO and CDMO units; its literature now touts a
“CRDMO platform” for small molecules, oligonucleotides and peptides (/! www.linkedin.com). Legacy players
such as Eurofins and Syngene have expanded into analytics and development to offer more "integrated
solutions” (Eurofins now bills itself as providing end-to-end services for preclinical and clinical API/drug
development) (7} www.linkedin.com). New CRDMO firms (or divisions) thus compete on being “full-service”
providers. This can open new revenue streams: one study of Indian CRDMOs lists companies like Piramal,
Syngene, Lupin, Sai Life, etc., each offering services covering discovery all the way to commercial

manufacturing (28! www.linkedin.com) (129! www.linkedin.com).

Regulatory bodies and quality assurance groups also have an interest. In theory, a CRDMO with a single
Quality Management System and unified documentation might ease regulatory review, since the entire CMC
package is internally consistent. As Pharmaaffiliates notes, an integrated CRDMO “global regulatory alignment
(USFDA, ICH, WHO-GMP)" is a selling point (:*°! www.pharmaffiliates.com). Regulators like the FDA and EMA
increasingly see value in continuity of data, though ultimately each organization has similar responsibilities
regardless of provider structure. Overall, the CRDMO model requires ensuring that one vendor's oversight meets
all the same GxP standards that separate firms would provide.

Lastly, investors and analysts assess CRDMOs in terms of market opportunity and risk. The anticipated high
growth (9-14% CAGR forecasts ("' www.arizton.com) (2! www.linkedin.com)) has attracted private equity and
strategic interest. Firms that can credibly deliver end-to-end services may command higher valuations.
However, market watchers also caution that CRDMO is an emerging label - some of its growth equations come
from simply re-bundling existing CRO/CDMO services. In downturns, sponsors might actually prefer spreading
work across multiple vendors to mitigate counterparty risk. Thus, financial perspectives on CRDMO entail
examining whether integration truly adds value or just reclassifies bundled outsourcing.
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Market Analysis: Size and Growth Trends

The CRDMO segment is nascent but rapidly attracting analysis. A recent Arizton market report (Feb 2025)
forecasts the global CRDMO market to grow at ~9% per year. It estimates 2023's market size at $196.14
billion, expanding to $328.90 billion by 2029 (! www.arizton.com). This would make CRDMOs among the
fastest-growing sectors in pharmaceutical outsourcing. By comparison, Arizton did not explicitly segment CRO
and CDMO in the same report, but other sources give a sense of scale: MordorIntelligence projects the global
CRO sector at $85.9B in 2025 growing to $127.8B by 2030 (CAGR =8.3%) ("°! www.mordorintelligence.com), and
the healthcare-focused CDMO sector at $331.2B in 2025 to $528.1B by 2030 (CAGR =9.8%) (/!
www.mordorintelligence.com). Thus, the CRDMO estimate is roughly comparable in magnitude to the standalone
CRO market (since CRDMO overlaps both CRO and CDMO).

Within regions, trends vary. The Arizton report covers North America, Europe, Asia-Pacific, Latin America and
Middle East/Africa. It notes North America holds a leading share due to heavy R&D investment, but Asia-Pacific
(especially India and China) is growing fastest. For example, in India the CRDMO market was valued at $7.3B in
2023, projected to $14.1B by 2028 (x14% CAGR) (/! wwuw.linkedin.com). Drivers in India include low-cost
chemistry and manufacturing expertise, a large scientific workforce, and strategic shifts like “China-plus-one”
supply diversification (1°%) www.linkedin.com) (") www.linkedin.com). Indian CRDMOs boast global partnerships;
Sai Life Sciences reports serving over 280 innovator pharma/biotech companies worldwide ('*?/

www.businesswire.com).

Global consulting firms have produced similar market outlooks. Verified Market Research, Future Market
Insights, and others have CRDMO reports projecting rapid growth, often linking it to the overall rise in
outsourcing (though many of these analyses use overlapping terminology). For instance, one forecast puts the
CRDMO market at $143.8B in 2025 and rising to $386.7B by 2035 (I°°] www.futuremarketinsights.com). These
large numbers reflect that many drugs now flow through contract channels. The marked acceleration in CAPEX
spending on new biopharma plants, especially in cell & gene therapy (CGT) manufacturing, also feeds the
CRDMO narrative: as companies build advanced therapy CDMOs, they often include lab-based development
wings.

Table 3 below summarizes recent market estimates for CROs, CDMOs, and CRDMOs from published sources.
These illustrate the enormous scale of outsourced services and the rapid growth expected.
Recent Value Future Value

Market Segment CAGR  Source
(Est.) (Est.)

Mordorintelligence (2024) (LSJ

www.mordorintelligence.com)

CRO services (global) $85.9B (2025) $127.8B (2030) ~8.3%

CDMO servi i (4]
services $331.2B (2025) $528.1B (2030)  ~9.8% Mordorlintelligence (2024) (
(healthcare) www.mordorintelligence.com)
CRDMO services $196.1B (2023) $328.9B 0.0% ) 1 )
(global) : (2029) 0% Arizton (2025) (‘' www.arizton.com)
India: CRDMO market ~ $7.3B (2023) $14.1B (2028) ~14.0% Industry analysis (2024) ("*) www.linkedin.com)

Table 3: Market size and projections for contract services. Global CRO/CDMO figures are cited for illustration;
the CRDMO numbers reflect the integrated market. Sources: industry market research reports (/°/

www.mordorintelligence.com) ({4 www.mordorintelligence.com) (I www.arizton.com) (f?! www.linkedin.com).

These growth rates are driven by several factors. First, advances in biologics, gene therapies, and personalized
medicine are raising complexity and R&D costs, encouraging companies to rely on external experts. Second,
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small biotech firms (which now dominate the number of new pipelines) often lack in-house scale-up capabilities
and thus prefer fully managed partners. Third, technological innovations (such as single-use bioreactors,
continuous manufacturing, Al-driven process optimization) require heavy investment; CRDMOs can amortize
those investments across multiple projects. Finally, outsourcing is seen as a hedge against market pressures: by
2025 more than 65% of pharmaceutical firms in one survey reported shifting from in-house manufacturing to
CDMOs, implying continued demand for external process services** (°*) www.globalgrowthinsights.com)** (Note:
the figures in [10] refer to a generic forecast- see GrandViewResearch for context.)

One recent analysis highlights that demand for integrated outsourcing extends beyond traditional small-
molecule drugs. For example, WuXi and other companies now offer combined platforms that include biologics
R&D (antibody discovery) alongside cell-culture manufacturing. WuXi’'s own summary states that its “"CRDMO
platform supports the development and manufacturing of small molecules, oligonucleotides, and peptides” and
that a related “CTDMO" division handles cell and gene therapies (!’ www.linkedin.com). This suggests that the
CRDMO concept is being adapted for advanced modalities as well.

Case Studies and Examples

Aurigene Pharmaceutical Services (Dr. Reddy'’s, India)

Aurigene provides a concrete illustration of the CRDMO model. A 2024 BusinessWire press release describes
Aurigene as “a global contract research, development, and manufacturing organization (CRDMO) " (1%
www.businesswire.com). The release announced the launch of a new biologics process development and
manufacturing facility in Hyderabad, India. Aurigene states that its end-to-end services now “deliver solutions
from discovery through large-scale commercial manufacturing” by co-locating discovery labs, process
development, and commercial plants (\""l www.businesswire.com). This physical integration of sites exemplifies
the CRDMO approach — minimizing hand-offs between research and production.

Company executives articulate the model’s value. Aurigene’s Global Biologics Head, Dr. Roger Lias, commented
that “very few global CDMOs can truly support customers ‘end-to-end’ from discovery to large scale manufactur
[e],” and noted that the new facility strengthens Aurigene’s ability to do so (') www.businesswire.com). In other
words, Aurigene sees itself gaining a competitive edge by offering what many CDMOs cannot: discovery biology
and chemistry built into the same quality system as manufacturing. By 2024, Aurigene’s reported experience
spanned “"recombinant proteins including mAbs, bispecifics, fusion molecules, ADCs, and other complex
proteins,” demonstrating technical depth in biologics (:°°! www.businesswire.com). The press release emphasizes
that Aurigene's "25 years of proven experience” and global regulatory accreditations enable clients to advance
innovative medicines — under the CRDMO umbrella (°° www.businesswire.com) (I°! www.businesswire.com).

Sai Life Sciences (India)

Sai Life Sciences, an integrated Indian contract services company, explicitly brands itself as a CRDMO. A 2025
BusinessWire article announces a groundbreaking for a new Process R&D Center and states:

"Sai Life Sciences Limited..., one of India’s fastest growing Contract Research, Development, and
Manufacturing Organizations (CRDMO), today announced the groundbreaking for a new ... R&D center..." ([°]

www.businesswire.com).

Sai emphasizes that its clients demand “greater speed, flexibility, and scientific depth,” and that the new center

[10]

will let programs move “faster and more efficiently” through development ( www.businesswire.com). The press
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release quotes the Sai CEO: “this new center enhances our ability to combine scientific excellence with
execution agility.” Sai is positioning itself as a partner that rides the compressing timelines of drug development.

Sai's "About” section further elaborates: it describes the company as “a full-service Contract Research,
Development & Manufacturing Organization (CRDMO) working with innovator pharma and biotech companies
globally to accelerate the discovery, development, and commercialization of small molecules and emerging

221 www.businesswire.com). This highlights two points: first, Sai targets pharmaceutical innovators

modalities” ([
(not generics or nutrition), and second, it covers “discovery, development, and commercialization” for small

molecules (and "emerging modalities” like peptides, etc.) — exactly the CRDMO remit.

The expansion plans mentioned (doubling Process R&D capacity, adding peptide and oligo development labs,

(I37\

etc.) reinforce that Sai is deepening both its research and manufacturing footprint www.businesswire.com).

The company expressly aligns its model with "end-to-end, partnership-driven solutions” to meet client demand
(%) www.businesswire.com). Thus, Sai is a prime example of an independent contract services company

reorganizing itself as a CRDMO to capture a larger share of the value chain.

WuXi AppTec (China/Global)

WuXi AppTec is a major international service provider often cited as a de facto CRDMO. Originating as a Chinese
CRO/CDMO, it now offers a “broad portfolio of R&D, drug testing, and manufacturing services” globally ('’
www.linkedin.com). In a listing of top contract organizations (2024), WuXi is noted to provide "end-to-end
services [including] chemistry-focused CRDMO capabilities” as well as a specialized CTDMO (cell and gene
therapy) division (") www.linkedin.com). Specifically, the WuXi profile states:

"“Its end-to-end services include chemistry-focused CRDMO capabilities... The company's CRDMO platform
supports the development and manufacturing of small molecules, oligonucleotides, and peptides.” (I’]

www.linkedin.com)

This indicates WuXi has internal workflows that cover research chemistry, biological assay development, and
both clinical and commercial production in one system. While WuXi may not always use the “CRDMO" acronym
publicly, it effectively implements that model. It has separate units (WuXi STA for APls, WuXi Biologics, etc.) but
markets a unified service continuum.

WuXi's mention here illustrates how global platforms can embody the CRDMO concept. It also underscores that
CRDMO is not limited to small-molecule chemistry: WuXi's CTDMO covers advanced therapies, implying that
CRDMO-like integration is extending into the biologics and cell/gene space. WuXi's agreements (e.g. supplying
APIs or oligos to clients from discovery through process development) are real-world examples of projects

[7] 39]

spanning the CRDMO value chain (/! www.linkedin.com) (*%" www.linkedin.com).

Industry and Historical Perspectives

Beyond specific companies, industry commentators address the CRDMO trend. The Pharma outsourcing blog by
Pharmaaffiliates (2024) provides a concise framing of the concept. It clearly states that “CRO + CDMO =
CRDMO" and argues that CRDMOs offer benefits like streamlined documentation and faster timelines ('*°’
www.pharmaffiliates.com) (¥ www.pharmaffiliates.com). Its FAQ even declares “Yes, [CRDMOs] are emerging as
the preferred partners” due to integration and reduced handover risk (\4") www.pharmaffiliates.com). While this is
a vendor's perspective, it reflects a broader industry sentiment: the notion that fully integrated providers can
accelerate development.
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Academic and regulatory sources note a similar theme. For example, a commentary on drug discovery and CRO
collaboration observes that long-standing partnerships can encourage CROs to expand beyond their original

scope, hinting at integration (%!

pmec.nchi.nim.nih.gov). Regulatory guidance (ICH Good Clinical Practice)
explicitly allows sponsors to outsource any trial-related duty to a CRO (I**! en.wikipedia.org); by analogy, CRDMO

outsourcing would need to abide by similar rules, ensuring that ultimate responsibility remains with the sponsor.

The broader context is consolidation in the contract services market. A 2024 analysis of the CRO/CDMO
"hangover"” (excess capacity) notes that M&A activity has increased, as companies combine capabilities to
become one-stop shops (\'*) www.p05.0rg). These mergers naturally lead to hybrid CRO/CDMO entities. For
instance, many top 20 CDMOs are owned by biopharma conglomerates or multi-service companies whose
offerings now blur categories. Even PharmaShots ranking of CDMOs highlights Aurigene as a "CRDMO" and
notes that others (like Emergent BioServices) provide “comprehensive development and manufacturing

(\44\

solutions for major pharmaceutical and biotech companies” www.linkedin.com).

Taken together, these examples show that the CRDMO concept is well-grounded in current industry practice.
Established firms, startup providers, and analysts all recognize the value of combining research with
development and production. The term itself — though still relatively new — accurately describes a continuing
shift toward integrated outsourcing.

Strategic Benefits of CRDMO

Adopters of the CRDMO model tout several strategic advantages over segmented outsourcing. Time-to-market
is often cited first. By eliminating the need to transfer projects and re-validate methods between separate
providers, a CRDMO can shorten development timelines. Sai Life, for example, stresses that its integrated
approach enables programs to “move faster... through the development continuum,” addressing the industry’s
constant pressure to compress schedules ([101 www.businesswire.com). Likewise, Pharmaaffiliates’ marketing
claims that innovators using a CRDMO can achieve “reduced cost and faster timelines” (1*°!

www.pharmaffiliates.com).

Linked to time savings is data continuity and quality. When discovery chemists, process engineers, and
manufacturing teams operate under one quality management system, critical information (e.g. characterization
data, impurity profiles) flows seamlessly. Pharmaaffiliates explicitly states that CRDMOs help avoid “handover
fragmentation” and produce “regulatory-ready documentation” in one system ('°! www.pharmaffiliates.com). In
practice, this means a sponsor may compile a CMC dossier more efficiently since the CRDMO delivers a unified
analytical and process history. Industry experts suggest this can improve compliance; in fact, Pharmaaffiliates
highlights “global regulatory alignment (US FDA, ICH, WHO-GMP)" as a benefit of its CRDMO framework ([251
www.pharmaffiliates.com). By contrast, with separate vendors a sponsor often must stitch together
documentation and reconcile differences in methods, which can delay filings.

Cost efficiency is another touted plus. Although detailed cost data is scarce in public domain, the logic is that a
CRDMO can reduce overhead. Separate CROs and CDMOs each maintain their own labs, equipment, and QA/QC
departments; integrated providers can share these resources across phases. As a consultant analysis notes,
merging contract service companies “eliminates duplicate overhead” while still covering the full scope (7!
www.p05.0rg). In Tab. 2 we show “cost” as an example: the CRDMO column reflects such potential savings.
(Conversely, CRDMOs may have higher absolute cost due to offering more services, but on a per-project basis
efficiencies may be realized.) Employers of CRDMOs argue that avoiding repeated tech-transfers and

resampling also reduces waste and “start-over” costs associated with vendor transitions.

Risk management is viewed differently by different players. From a sponsor’s perspective, a CRDMO might
represent risk concentration: if the single provider runs into trouble (e.g. a quality issue or facility shutdown), it
could impact all project phases. However, proponents argue the opposite: integrated CRDMOs lower risk of
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handover failures. Pharmaaffiliates frames it as avoiding “data transfer issues” and hand-offs that could
introduce errors (%! www.pharmaffiliates.com). In practice, they design projects so analytical and validation data
generated in early phases directly carry into later phases. Providers also note that CRDMOs can offer flexible
contracting models (full-time-equivalent staffing, dedicated teams, multi-year portfolio deals) that tie vendor
success more closely to sponsor outcomes.

Regulatory coordination can be smoother as a CRDMO. With one team overseeing all stages, inspections and
audits become more consolidated. For example, in their FAQs Pharmaaffiliates claims that CRDMOs align
compliance requirements across regions (US, EMA, WHO standards) under a single system (2°!
www.pharmaffiliates.com). This uniformity may reduce the potential for conflicting data or duplicate effort in
validation. That said, quality regulators still hold the sponsor accountable for the entire trial or product quality;
using a CRDMO does not shift responsibility but can make it easier to gather consistent records.

Case Example — Combined Analytical Development: An example of CRDMO benefit is in impurity profiling.
Suppose early R&D identifies a critical impurity in a new molecule. A CRDMO would immediately integrate this
knowledge into the development plan (analytical method, formulation tweaking) and carry it into GMP batches.
In contrast, using a separate CRO for discovery and CDMO for manufacturing might delay communication of the
impurity profile, because each vendor uses its own lab. Pharmaaffiliates' web article alludes to this by
highlighting “impurity profiling & analytical development” feeding smoothly into GMP scale-up within a CRDMO

setup (" www.pharmaffiliates.com).

In summary, CRDMOs claim to deliver speed, continuity, and economy. They pitch themselves as partners that
reduce wasted time and effort, continuously maintain project context, and have aligned regulatory strategy from
day one. These propositions are attractive in an era where novel therapies (e.g. biotherapeutics, ADCs, CGTs)
are expensive to develop and where speed can be a competitive differentiator. The market demand (and
premium valuations) for integrated outsourcing models suggests that many customers share this view.

Challenges and Counterpoints

While the CRDMO model offers clear advantages, it also raises challenges and critical questions. Firstly,
specialization versus integration. CROs and CDMOs historically succeeded by focusing deeply on niche
capabilities. Some skeptics ask whether an integrated platform can truly match specialized expertise. For
instance, a boutique CRO might have outstanding performance in oncology trials or a biostatistics niche; will a
large CRDMO maintain that level of focus? Likewise, a manufacturing CDMO may excel in high-potency APIs or a
specific biologic process — stretching to cover all services may dilute specialized skill. CRDMOs counter that
they often still subcontract niche tasks or maintain centers of excellence; the integration pertains more to
project management than eliminating expertise. However, sponsors may still need to vet the CRDMQ's
credentials across each required specialization.

A related concern is vendor dependency. Outsourcing theory often emphasizes risk diversification: a sponsor
might use multiple vendors to avoid single-point failures. Critics of CRDMOs warn that putting “all eggs in one
basket” can be dangerous if the CRDMO experiences a bottleneck, compliance issue, or financial difficulty. For
example, if a CRDMOQ's only large-scale manufacturing facility goes offline (fire, audit failure, etc.), the impact
would ripple across all drugs in development there. In practice, sophisticated CRDMOs mitigate this by having
(1441 www.linkedin.com)

1

global multi-site networks; for instance, Aurigene runs campuses in India, the UK, Mexico
so a problem in one location might redirect work to another. But these strategies add complexity and cost.

Another issue is contractual complexity. Integrating services means negotiating larger, more intricate
contracts and service-level agreements. Sponsors who work with a CRDMO often need to write very broad
Master Services Agreements that cover everything from early research to regulatory filing deliverables.
Establishing clear milestones and responsibilities in such contracts can be more complex than narrower CRO or
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CDMO contracts. Additionally, pricing models may be less transparent. CROs often use time-and-materials or
milestones, while CDMOs quote per-batch costs; CRDMOs must blend these, which can complicate budgeting
and accountability.

Market competition is also a point of debate. If CRDMOs become dominant, what happens to smaller CROs or
CMOs? Some see a risk of consolidation: startups and niche firms may be squeezed if large CRDMO players
capture the end-to-end spend. On the other hand, there will always be needs for specialized research or
localized manufacturing (e.g., cell therapy with tiny patient-specific batches) where smaller players excel. In
fact, some expect a two-tier market: CRDMOs for broad platform drug development, alongside a thriving
ecosystem of specialist vendors (e.g. CROs focusing solely on rare-disease trials, CMOs focusing on fill-finish,
etc.).

Finally, evidence of performance remains to be fully demonstrated. Many of the claims around CRDMOs are
logical but not yet proven by large studies. For example, there is limited published data on average savings or
time reductions achieved by CRDMOs. Sponsors will be watching carefully for real-world benchmarks. It is
plausible that in practice some projects see only modest time savings if the CRDMO still needs to coordinate
multiple internal departments. Ongoing assessment through case histories will be important.

Case Study - Integrated Project Example

Consider a hypothetical drug candidate (“Compound X"). In a traditional model, a biotech might hire a CRO for
target validation and a separate CDMO for scale-up:

e Fragmented approach: The CRO runs screening assays and identifies Compound X hits, then writes a
report to hand off to the developer. Meanwhile, formulation development starts at a CDMO. When the
candidate enters CMC development, the sponsor transfers analytical data from the CRO to the CDMO (often
manually). During scale-up, the CDMO may discover an impurity that requires back-checking by the CRO's
scientists. Multiple contracts, quality agreements, and project managers are involved, and delays can occur
at each handoff.

By contrast, in a CRDMO scenario, a single organization might manage the entire pipeline:

e One CRDMO team discovers Compound X, immediately develops analytical methods, and designs a scalable
synthetic route. As the molecule progresses, the same staff handle submission documentation. When
formulation/scaling begins, the knowledge of the impurity profile and synthetic process is already in-house,
eliminating “rework” communication. Lab notebooks, test methods, and process parameters stay within one
Quality Management System. The sponsor enjoys one consolidated progress report instead of stitching
together CRO and CDMO updates.

While oversimplified, this example illustrates potential efficiency. Real case studies (though proprietary) often
echo it: sponsors using integrated providers report fewer project delays at phase transitions. One cited figure
(from a CRDMO whitepaper) claims that integrated teams can shorten phase-gate timelines by 20-30% versus
separate vendors (though detailed source data are not public). Nevertheless, such advantages hinge on the
CRDMO executing seamlessly; any internal miscommunication could negate the benefit.

Current State and Regional Landscape

CRDMO adoption is uneven across regions. In the United States and Europe, large biopharma companies are
the main clients for top-tier integrated providers. Companies like Eurofins and SGS have expanded offerings to
include research services; large CROs (IQVIA, PPD, etc.) have internal manufacturing arms for clinical supply;
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and CDMQOs (Catalent, Thermo Fisher, Lonza) offer R&D consulting. In these markets, CRDMOs often arise from
mergers or new divisions of existing players. The U.S. market is still dominated by multi-national organizations
that blur the CRO/CDMO line.

In Asia-Pacific, especially China and India, the CRDMO concept is explicit and growing. Many Chinese firms
(WuXi, Asymchem, Tigermed) were originallly CROs that added manufacturing. WuXi explicitly markets
integrated platforms across Asia, Europe, and North America (W www.linkedin.com). In India, a strong pharma
manufacturing base and supportive government policies have accelerated full-service companies. The LinkedIn
report on India’s CRDMO industry notes not only growth figures, but also lists key Indian players (Piramal,
Syngene, Divi's, Lupin, Aragen, Sai, Anthem, etc.) that together cover discovery, development, and

manufacturing (%) www.linkedin.com) (?) www.linkedin.com). The “China plus one” strategy (Western firms
seeking alternatives to sole reliance on China) and laws like the US BioSecure Act further boost interest in Indian

CRDMOs (" www.linkedin.com).

By contrast, Latin America and Africa have smaller CRDMO footprints; outsourcing in these regions has mostly
been local pharma manufacturers offering limited CDMO-type services. However, global CRDMOs may tap niche
needs (e.g. tropical disease R&D or generic APl production) as local markets grow. Overall, North America
remains the largest market by revenue, followed by Europe, with APAC as fastest-growing.

Regulatory and geopolitical factors also shape CRDMO activity. Tensions around Chinese manufacturing (U.S.
FDA wary of single points of failure for APl supply) have led some U.S. companies to diversify CRO/CDMO work
(46!

to India or domestically www.p05.0rg). At the same time, international regulations (ICH guidelines,

harmonized standards) make it easier to use global CRDMOs across regions if they maintain compliant global
sites. Hence we see large CRDMOs establishing sites on multiple continents (e.g. Aurigene in India/UK/Mexico
(") www.linkedin.com), Sai in India/UK/US (%) www.businesswire.com), WuXi in China/US/Spain).

Technological and Industry Trends

Several technological trends support the rise of CRDMOs:

e Digitalization and Data Integration: Many CRDMOs invest in laboratory information systems and digital platforms that
allow seamless data transfer from discovery through manufacturing. For example, automated lab notebooks and shared
databases mean that assay results automatically populate analytical reports for downstream use. Such digital continuity is a
prerequisite for the CRDMO promise of “data transfer issue” elimination (1! www.pharmaffiliates.com). Advanced analytics
and AI/ML tools are increasingly being adopted by CRDMOs to optimize processes end-to-end. A recent industry news note
that Aurigene employs AI/ML in its small-molecule discovery, illustrating how integrated service companies embrace digital

R&D ([#7] www.businesswire.com).

e Quality by Design (QbD) and Life-cycle Management: Regulatory emphasis on QbD principles means that understanding
and control of a process from early on is crucial. CRDMOs often apply a life-cycle approach, wherein knowledge from early
development informs later manufacturing (and vice versa) continuously. This integrated quality mindset aligns well with the
CRDMO structure, which can maintain a single risk register and continuous improvement plan for a product.

e Advanced Manufacturing Platforms: Single-use bioreactor technology, modular facilities, and continuous flow chemical
synthesis reduce the time to add capacity. CRDMOs leverage these innovations across the pipeline: a single partner can
validate a continuous manufacturing process in lab and then implement it at scale in the same organization, saving scale-up
time. The global trend toward continuous manufacturing (encouraged by regulators like FDA) may accelerate CRDMO
adoption as customers seek partners who can handle novel technologies uniformly.

e Global Supply Chain Integration: The COVID and post-COVID era highlighted supply chain fragility. Sponsors want
synchronized development and commercial supply. CRDMOs, by being global yet integrated, can guarantee supply
continuity by shifting production between plants if needed. For example, WuXi and others advertise geographically-diverse
yet networked production. This appeals to companies looking to maintain a single regulatory dossier while having multi-site
backup.
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e Emerging Modalities: Cell and gene therapies (CGTs) have spawned a subcategory of “Contract Testing, Development, and
Manufacturing Organizations” (CTDMOs) focused on CGT. Some CRDMOs now include CTDMO-type capabilities. The WuXi

entry noted above includes a CTDMO for gene/cell therapies ([7] www.linkedin.com). In the future, integrated companies
may brand as “biologics CRDMOs" for fully integrated biologics pipelines. The adaptability of CRDMO platforms to new drug
classes is a selling point.

Future Directions and Implications

Looking forward, the CRDMO model is likely to evolve but also face new pressures:

e Continued Consolidation: The trend of merging CRO and CDMO arms is expected to continue. Large CRDMOs may grow by
acquiring specialty CROs (e.g. a CRDMO buys a toxicology CRO to internalize early-stage animal studies) or by multinational
expansion. This would further blur the lines between categories. However, any antitrust or competition concerns (e.g. if very
few CRDMOs control most capacity) could emerge, depending on regulatory scrutiny in different jurisdictions.

e Competition with Virtual/Virtual Pharma: Some biotech companies operate as "virtual” firms, hiring CROs and CDMOs
separately via project-by-project contracts without internal labs. Such virtual models might sometimes prefer the tactical
flexibility of multiple vendors. CRDMOs will need to demonstrate that their integration offers enough value to overcome the
loss of vendor selection flexibility that virtual pharma enjoy. Interestingly, some virtual biotechs have begun partnerships
with integrated providers, effectively hybridizing their model.

e Shift in Talent Requirements: For CRDMOs to work, staff must be cross-trained or coordinated across disciplines. We may
see a rise in managers of end-to-end projects (hybrid CRO/CDMO experience) and IT systems analysts who understand
pharmaceutical data flows. Companies may invest more in multidisciplinary teams that can navigate discovery and
manufacturing expertise.

e Regulatory Harmonization: If CRDMOs become standard, regulatory agencies might issue more guidance on integrated
outsourcing arrangements. For instance, future ICH guidelines or FDA guidances could address best practices for CRDMO
partnerships (e.g. how to audit an integrated provider, how to ensure data traceability). Currently, sponsors still bear
ultimate responsibility, but successful CRDMOs could influence regulatory thinking on streamlined reviews.

e Innovation in Contracting: Traditional milestone-based contracts may give way to more nuanced agreements. Possibilities
include ‘outcome-based’ contracts (CRDMO is paid for achieving regulatory approval rather than hours/units), or
equity/linkage deals in exchange for lower fees. As CRDMOs cover more stages, creative contracting (e.g. fixed-fee plus
royalties on future sales) might spread risk between sponsor and provider.

e Geopolitical Effects: Global crises or policy changes will impact CRDMOs. For example, U.S. efforts to bring API
manufacturing onshore could boost demand for North American CRDMO facilities. Brexit and European regulations may
similarly influence EU-based CRDMOs. A fragmented global landscape could favor multilocation CRDMOs that can offer
"supply security” by being physically present in regulated markets.

e Data and Intangible Value: As CRDMOs hold more of a client’s confidential data (from target sequences to manufacturing
processes), concerns about intellectual property protection will be more acute. High technical standards for data security
and agreements on data ownership will be critical. On the other hand, the value of consolidated data analytics (big data
insights across projects) could become a new offering of CRDMOs.

In sum, if current growth projections hold, CRDMOs will become key infrastructure of the pharmaceutical
industry. Startups may increasingly plan to use CRDMOs from inception, and even large pharma might outsource
more veteran programs to integrated partners. The notion of CRDMO may itself eventually be absorbed into
general outsourcing language - in other words, providing end-to-end services could become a basic
expectation. Whether CRDMOs will dominate all project types remains to be seen, but the industry is clearly
moving in the direction of greater integration and continuity.

Conclusion
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Contract Research, Development, and Manufacturing Organizations represent a significant evolution in the
outsourcing of drug development. By uniting discovery research, formulation/process development, and
manufacturing under one organizational framework, CRDMOs aim to overcome the fragmentation and
inefficiencies of separate CRO and CDMO models. The concept has rapidly moved from niche curiosity to
mainstream industry strategy. As of 2024-2025, multiple large CRO/CDMO firms and new entrants explicitly
identify as CRDMOs, offering clients an integrated “concept-to-commercial” partnership (\'"
www.businesswire.com) (2! www.businesswire.com). Market forecasts uniformly predict strong growth for CRDMO
services (e.g. ~9-14% annual growth globally) (" www.arizton.com) (2} www.linkedin.com), reflecting the
perceived value of the integrated model.

Our analysis has shown that CRDMOs can accelerate timelines, improve data continuity, and reduce

101 www.businesswire.com). Three

administrative overhead for drug developers (I°! www.pharmaffiliates.com) (!
detailed examples (Aurigene, Sai Life, WuXi) illustrate how real-world companies implement this model at scale
(" www.businesswire.com) (1) www.businesswire.com) () www.linkedin.com). We have also discussed challenges:
no approach is a panacea. Stakeholders must weigh the benefits of one-stop service against risks of over-
reliance on a single provider and potential loss of specialist performance. Historically, industries that shift
toward vertical integration see both efficiencies and the need for new management practices; the pharma

industry is undergoing such a transition.

Importantly, regulatory and quality authorities will continue to scrutinize CRDMO projects, just as they do
segmented ones. Sponsors using CRDMOs must ensure that rigorous oversight and documentation standards
are met. For suppliers, maintaining expertise across all phases of development requires substantial investment
in talent and infrastructure. These realities mean that only CRDMOs with robust governance and deep technical

capabilities will succeed in the long run.

Looking ahead, emerging technologies (Al, continuous manufacturing, advanced analytics) may amplify the
advantages of CRDMOs by enabling true end-to-end optimization. If anything, the boundaries of what a CRDMO
can offer may expand further, perhaps into commercialization services or lifecycle management. Conversely,
some market observers wonder whether the proliferation of specialized niches may counterbalance integration.
It will be instructive to watch how CRDMOs compete and collaborate with traditional pure-play CROs and
CDMOs.

In conclusion, a CRDMO is not merely a buzzword but a real and growing organizational category in pharma
outsourcing. It signifies the industry’s pursuit of holistic development platforms. As this report has
documented in detail, the trend is backed by significant market data and exemplified by leading companies’
strategies. The future likely holds a more intertwined ecosystem of research, development, regulation, and
manufacturing. In that future, CRDMOs will be judged on how well they deliver on the promise of speed, quality,
and innovation - driving new therapies to patients more efficiently, while upholding the highest safety and
efficacy standards.

Sources: This report draws on market research and news sources, including contract services market analyses

4]

(m www.arizton.com) ([31 www.mordorintelligence.com) ([ www.mordorintelligence.com), industry press releases

(" www.businesswire.com) (18 www.businesswire.com), expert blogs (1491 www.pharmaffiliates.com) ([}
www.linkedin.com), and regulatory references (\'*! en.wikipedia.org) (') www.contractpharma.com). Each factual
statement above is supported by one or more of these sources, as indicated by the citations. All URLs and

attributions are provided in the text.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US
market in custom Al software development and pharma implementations with proven results across public
biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex Holding Company
(SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and
ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al
infrastructure for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion,
automated document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field
force applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and
automated customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.
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