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Driving Biotech 

Innovation

This article explores biotech's 
fast-to-clinic/market strategy, 
focusing on the role of 
CDMOs. It emphasizes the 
strategic decision-making and 
phase-appropriate approach 
that streamlines R&D, the 
importance of flexibility and 
agility in adapting to regulatory 
and market changes, and 
the significant role of CDMOs 
in enhancing product 
development speed without 
sacrificing quality.

Kishore Hotha
Global Vice President, Veranova.

In the dynamic landscape of pharmaceutical 
research, small- to medium-sized biotech 
firms, many of which operate virtually, 

play a crucial and integral role in early drug 
development. These firms focus on reaching key 
milestones, such as submitting investigational 

new drug (IND) applications or leveraging 
intellectual property for acquisition deals. Given 
their unique goals, constraints, and regulatory 
requirements, their approach to Chemistry, 
Manufacturing, and Controls (CMC) must 
be highly customized. The strategic use of 
external advisors and contract manufacturing 
organizations (CMOs) is critical in crafting 
CMC strategies tailored to each company's 
needs.

Navigating Fast-to-Clinic and 
Fast-to-Market Strategies from 
Discovery to Commercialization
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Transitioning from discovery to market is 
a complex journey, with only about 6% of 
molecules progressing to Phase III clinical 
trials. This high early attrition rate, often 
due to CMC complexities, underscores 
the need for strategic planning to navigate 
the CMC landscape from development to 
commercialization effectively. A well-thought-
out strategy can provide reassurance and 
confidence in facing these challenges. The 
rapid development of COVID-19 vaccines, 
achieved in less than a year, serves as a beacon 
of hope, demonstrating the potential to expedite 
development phases while upholding safety 
and compliance standards.

The 'Fastlane' strategy, designed to reduce 
market entry times, involves proactive 
planning and resource allocation to promising 
drug candidates. However, the need for 
speed must be carefully balanced with the 
responsibility to ensure patient safety and 

regulatory compliance. Diligent attention to 
these aspects is crucial to minimize financial 
risks and enhance the likelihood of clinical 
success. (Figure 1)

Navigating FDA guidelines for rapid 
clinical entry:
The FDA's five special designations—Orphan, 
Fast Track, Accelerated Approval, Priority 
Review, and Breakthrough Therapy—accelerate 
the development and approval of medications 
for severe medical conditions with unmet 
needs, benefiting healthcare providers and 
patients. Orphan Designation targets drugs 
for rare diseases affecting fewer than 200,000 
people in the U.S., offering benefits like tax 
credits and extended exclusivity. Fast Track 
facilitates faster development for severe 
conditions lacking therapies by enabling more 
frequent FDA interactions and a rolling review 
process. Accelerated Approval allows drugs 

Figure 1: Overview of the Discovery to Preclinical Process
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that improve on existing treatments through 
surrogate endpoints to enter the market sooner, 
pending confirmation in post-marketing studies. 
Priority Review shortens FDA review times 
from ten months to six for drugs with significant 
treatment advances, while Breakthrough 
Therapy offers all Fast Track benefits plus 
intensive FDA guidance for drugs that markedly 
improve on existing therapies, ensuring rapid 
and efficient market entry. 

Optimizing ind submissions for 
fast-track approval
The requirements for an Investigational 
New Drug (IND) submission are critical 
in the fast-to-clinic approach, demanding 
a comprehensive dossier that aligns with 
the strict regulatory standards of the U.S. 
Food and Drug Administration (FDA). This 
dossier includes detailed preclinical study 
data such as pharmacological, toxicological, 
and pharmacokinetic evaluations to affirm 
the investigational product’s safety and 
justify human trials [8,9]. It also incorporates 
Chemistry, Manufacturing, and Controls 
(CMC) information detailing the synthesis, 
characterization, and quality control of 
the drug substance and product, ensuring 
their consistency and safety. Moreover, the 
submission must present a proposed clinical 
trial protocol that outlines the study design, 
objectives, and methodology, along with 
credentials of clinical investigators and informed 
consent forms for participants, making it a 
pivotal step in advancing to clinical trials.

Accelerating the drug development process 
involves optimizing supply chains, refining 
project management, implementing automation, 
outsourcing, and efficiently managing inventory. 
Emphasizing early coordination between biotech 
companies and Contract Development and 
Manufacturing Organizations (CDMOs) is 
vital. This strategy leverages existing data, 
enhances process optimization, and promotes 
early engagement with regulatory bodies. 
Early attention to CMC activities, streamlined 
synthesis, and formulation development are 
essential to tackle manufacturing challenges. 
Adaptive trial designs and strategic regulatory 
pathways like Fast Track or Priority Review can 
substantially shorten development timelines. 
Robust project management and outsourcing 
to CDMOs expedite progress by drawing on 
external expertise, ensuring that development 
plans are robust, scalable, and comply with 
regulations, thus accelerating the journey from 
discovery to clinical trials.

The 'Fastlane' strategy 
balances proactive planning 
and resource allocation with 
patient safety and regulatory 

compliance.
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Accelerating from IND to NDA: Clinical Study 
Strategies

Following IND approval, phase 1 clinical 
studies assess human safety and efficacy, 
involving healthy volunteers and requiring 
a strategy finely tuned to drug development 
specifics. This initial phase focuses on process 
optimization and control within the CMC 
sections, including revisiting existing data, 
assessing manufacturing capabilities, leveraging 
technical expertise, optimizing processes, and 
implementing impurity controls. These activities 
must be meticulously calibrated, considering 
clinical significance, drug designation, and 
the urgency of a fast-to-clinic approach, with 
essential coordination with CDMOs.

Safety and efficacy are paramount at all 
stages, necessitating clear expectations and 
prioritizing streamlined activities to align 
with regulatory standards and ensure the 
delivery of safe, effective therapeutics. A 
focused review of CMC development across 
phases is vital from IND to NDA. Early phase 
requirements establish a foundation for safe 
drug development, while later phases demand 
rigorous validation and scalability to meet 
regulatory standards for widespread use.

Mastering CMC challenges in 
emerging biotech ventures
For emerging biotech companies, mastering 
the complex landscape of Chemistry, 
Manufacturing, and Controls (CMC) 
development is pivotal in transitioning 
from early-stage innovation to commercial 

success. Early phases focus on establishing 
a solid foundation through meticulous risk 
mitigation and adherence to regulatory and 
industry standards without compromising 
essential CMC activities. These stages are 
crucial for accurate toxicology assessments 
and a thorough understanding of the Active 
Pharmaceutical Ingredient (API) solid-state 
properties. Scalability in formulating processes 
is essential to ensure seamless transitions from 
clinical to commercial stages.

As development progresses to late-stage and 
commercial phases, the need for scalability and 
advanced analytical methods becomes more 
pronounced. Transitioning from disposable to 
multi-product, commercial-scale process trains 
accommodate growing production demands. 
This stage requires evolving analytical 
techniques to be robust and stable, indicating 
protocols crucial for maintaining regulatory 
compliance and ensuring product stability. 
Comprehensive documentation throughout this 
phase facilitates smoother regulatory reviews 
and approvals, streamlining the transition into 
commercial manufacturing.

A strategic partnership with a Contract 
Development and Manufacturing Organization 
(CDMO) is a cornerstone of the CMC 
development journey. Selecting a CDMO that 
aligns well with the molecule's requirements 
from early to late phases can significantly 
enhance operational speed, reduce overhead, 
and ensure streamlined knowledge transfer. 
These collaborations are tailored to address the 
unique challenges of each phase, recognizing 
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that a one-size-fits-all approach is insufficient. 
By planning early, meticulously documenting 
development processes, and customizing CMC 
activities to fit specific timelines, funding 
limitations, and regulatory frameworks, 
biotech companies can navigate the path to 
commercialization with greater assurance and 
efficiency.

Strategic financing in biotech development 
critically shapes the operational decisions of 
small biotech companies. These organizations 
must navigate the delicate balance between 
essential development activities that 
cannot be postponed and those that can 
be temporarily deferred when funding is 
limited. This balancing act is crucial as 
securing adequate financing supports ongoing 
development and ensures that regulatory 
activities, which are vital for long-term 
success, are not compromised. Practical 
strategies might include prioritizing core 
development activities directly impacting 
regulatory success and exploring alternative 
funding sources, such as partnerships or 
venture capital, to sustain other necessary 
operations without delay.

Navigating regulatory landscapes for 
drug approval involves regulators requiring 
comprehensive data detailing the synthesis or 
fermentation of the drug substance, along with 
its characterization, testing methodologies, 
and stability. Drug product formulations and 
phase-appropriate stability tests must also 
be established and documented. In practice, 
biotech companies must invest in thorough 

early-phase testing and data collection to 
build a robust foundation for regulatory 
submissions, ensuring that each step of the 
process is well-documented and meets the 
stringent requirements of regulatory bodies.

Optimizing CMO partnerships is crucial 
for small biotech firms that rely on these 
organizations to handle their CMC activities. 
This outsourcing demands meticulous 
management to keep the development 
timeline on track. This involves establishing 
clear communication channels and setting 
precise expectations with CMOs to ensure 
all parties understand the timelines and 
critical milestones. Managing these 
relationships effectively is crucial, as delays 
or miscommunications can directly impact 
the supply of clinical trial materials and the 
support of subsequent applications.

Tailoring development strategies to 
clinical phases and balancing speed and 
quality are crucial in the competitive 
and fast-paced pharmaceutical industry. 
Biotech companies sometimes need to 
accept calculated quality risks to accelerate 
development phases. However, by gathering 
comprehensive data before critical stages 
such as Phase III trials, companies can 
improve the efficiency of these trials and 
potentially reduce overall development time. 
This involves strategic decision-making to 
determine when accelerated timelines are 
worth the risk and when more thorough 
data collection will benefit the project in 
the long run. (Table 1)
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Table-1: Bridging the Gap: Key Considerations for Early to Late-Phase Pharmaceutical Development

Key Area Early Phase Focus Transition to Late Phase
Long-term Commercial 
Strategy

DECISION 
MAKING

Risk-based decisions to balance 
short-term goals with long-term 
planning.

Decisions must maintain 
the required CMC work for 
regulatory compliance.

Strategic planning for IP sale or 
company acquisition.

API PROPERTIES
Initial understanding of 
polymorphs and crystallinity for 
scale-up.

Detailed characterization to set 
API specifications.

Contingency plans for rework or 
redevelopment of methods.

MATERIALS & 
VENDORS

Selection of raw materials and 
vendors based on compatibility 
and availability.

Considerations for scalability and 
long-term supply agreements.

Ensuring quality and 
uninterrupted supply for 
commercialization.

REGULATORY 
COMPLIANCE

Adherence to basic regulatory 
guidelines for early development.

Increasing substantiation 
and detail as development 
progresses.

Comprehensive documentation 
for full regulatory approval.

CDMO 
PARTNERSHIP

Aligning with CDMOs that 
understand the molecule's early-
phase needs.

Seamless transition and 
knowledge transfer between 
phases.

Integrated services for consistent 
quality throughout the market.

MANUFACTURING 
ADAPTABILITY

Single-use systems or flexible 
process trains are used for initial 
production.

Transition to scalable, multi-
product trains.

Readiness for full-scale 
commercial manufacturing.

ANALYTICAL 
METHOD 
EVOLUTION

Developing phase-appropriate 
analytical methods.

Adaptation and validation of 
methods for later stages.

Development of robust, 
commercial-grade analytical 
methods.

DOCUMENTATION Documenting decision-making 
and risk mitigation strategies.

Detailed development history for 
regulatory purposes.

Maintaining a comprehensive 
knowledge base for the product.

PROACTIVE 
COMMERCIAL 
PLANNING

Consideration for future 
commercialization in formulation 
and process design.

Addressing scale-up and 
technology transfer.

Strategy for market access and 
distribution.

TAILORED CMC 
PROGRAMS

Custom CMC strategies to meet 
the company’s specific goals.

Adjusting programs based on the 
molecule’s progression.

Adapting CMC strategies for 
large-scale operations.

QUALITY VS. 
SPEED

Balancing rapid development 
with maintaining product quality.

Mitigating risks that could lead to 
delays or increased costs.

Quality assurance in line with 
accelerated timelines.

RESOURCE 
ALLOCATION

Strategic use of funding and 
expertise to meet development 
milestones.

Efficient use of resources to 
avoid unnecessary expenditure.

Optimal investment in critical 
areas for market readiness.

TECHNOLOGY 
TRANSFER

Disciplined approach to 
technology transfer to late-phase 
CDMO partners.

Addressing potential issues in 
technology transfer to avoid 
delays.

Ensuring smooth scale-up to 
commercial manufacturing.

INTEGRATED 
SOLUTIONS

Seeking CDMOs with integrated 
early-phase solutions.

Leveraging CDMO expertise 
to reduce risks during phase 
transitions.

Utilizing comprehensive CDMO 
services for market launch.
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Achieving clinical success: 
leveraging cdmo capabilities
Streamlining Clinical Development: Timelines 
and Requirements

The development timing and requirements for 
progressing a pharmaceutical product from 
preclinical stages through commercialization are 
meticulously planned to ensure efficiency and 
compliance with quality standards. Initially, the 
process involves a familiarization run-through 
on a small scale, typically less than 10 grams, 
which requires about one week per step 
across different development stages. As the 
scale increases, from kilo scale preparation 
(up to 100 liters) in both GMP and non-GMP 
environments to plant manufacturing, additional 
time is allocated for scaling up and ensuring 
quality, with increased time needed for plant 
manufacturing processes across all stages.

In preclinical and Phase I, the approach 
maintains a high-risk tolerance, emphasizing 

identifying key quality attributes of raw 
materials and tracking critical impurities. The 
process is designed to ensure purity through 
chromatography and stability under standard 
conditions. The requirements become more 
stringent as the product moves to Phase II 
and III. The focus shifts to optimizing the 
process through experimental verification, 
vendor qualification, and detailed design of 
experiments (DOE). The process parameters 
are increasingly optimized, and major 
impurities are managed with strategic hold 
points and assessments. By the commercial 
phase, the process is fully optimized to ensure 
robustness, minimal waste, and optimal yield, 
with all impurities identified and controlled, 
providing the drug’s stability and efficacy for 
market release.

This structured approach ensures compliance 
with regulatory standards and maximizes 
efficiency and productivity (Figure 2).

Define Shared Objectives Establish clear, mutual goals ensuring both parties are aligned.

Leverage Expertise Utilize the CDMO's specialized knowledge in ADCs

Streamline Communication Regular meetings and collaborative tools

QC Synergy Integrate biotech innovation with CDMO's quality systems

Adaptive Project Plan Allow for flexibility to innovative changes and unforeseen challenges

Performance Metrics Set up KPIs to measure progress and drive continuous improvement

Risk Management Identify potential risks and proactive mitigation strategies

Regulatory Alignment Coordinate with CDMOS to navigate the complex regulatory landscape

Post-launch Review Key learnings and areas for improvement for future projects

Figure 2: Integration of CDMO & Biotech Partners
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A strategy focusing on rapid progression from 
initial development to clinical stages emphasizes 
clarity and cost control. It involves specific 
plans for the scope of work (SoW), including 
timelines and pricing, to ensure projects stay 
within budget. By adopting flexible approaches 
in the discovery phase and selecting the most 
viable formulations early on, the process seeks 
to minimize later modifications, speed up the 
development, and ensure intellectual property 
can be appropriately secured.

7DLORUHG�6ROXWLRQV�'ULYLQJ�&RVW�(IÀFLHQF\
The approach leverages different costing 
models that clarify deliverables, timelines, and 
costs, thereby maintaining budget adherence. 
It features flexible solid form exploration 
early in the discovery phase, accelerating 
familiarization and scale-up processes. 
This strategy ensures a smoother regulatory 
development trajectory and caters to specific 
program needs through customizable analytical 
and chemical development options, enhancing 
cost-effectiveness.

Strategic Approach for Early-Phase Market 
Penetration

The commercial strategy is designed to attract 
early-phase clients through a well-structured 
proposal review and pricing strategy. It 
introduces a standardized template for SoW 
and a pricing model to leverage the project's 
total cost to provide more attractive early-
phase proposals. It incorporates comprehensive 

chemical and analytical development strategies 
that streamline processes, ensure quality control 
from the onset, and facilitate a faster transition 
from development to clinical stages (Figure 3).

Phase-Appropriate Solutions for Market 
Expansion

The holistic offering is designed to expand the 
customer base and build opportunities through 
a phase-appropriate approach. It integrates a 
standard proposal review process to ensure 
alignment with strategic objectives, optimized 
early developability assessment to lock in 
preferred forms, streamlined development to 
reduce process times, and tiered analytical 
development options that align with client 
needs. The production strategies are clarified 
early to ensure quality assurance and process 
control, complemented by a fixed fee pricing 
model that provides clear cost expectations 
(Figure 3).

Early planning, meticulous 
documentation, and 

customized CMC activities 
help biotech companies 

navigate commercialization 
efficiently.
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interplay of funding, regulatory expectations, 
and the practicalities of drug development. 
This strategic approach is essential as the 
pharmaceutical industry evolves, playing a 
critical role in a company’s ability to bring 
new therapies to market successfully. Emerging 
biotech companies face unique challenges 
that require bespoke CMC strategies. By 
focusing on a phase-appropriate approach and 
emphasizing careful planning and partnerships, 
these companies can navigate drug development 
complexities swiftly and successfully, bringing 
their innovations to market.

References are available at 
www.pharmafocusamerica.com
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Conclusion
Designing a phase-appropriate CMC 
(Chemistry, Manufacturing, and Controls) 
strategy is crucial for the success of emerging 
biotech companies. These strategies must be 
tailored to balance the company's unique 
drivers and goals with the specific product 
requirements, as the "one-size-fits-all" model 
does not apply. Each CMC program must be 
individually crafted to navigate the complex 
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Establish a CMC 
strategy early in 
development for 
readiness for scale-up 
and regulatory scrutiny.

Strategize 
Early

Choose CDMOs that 
align with development 
needs and understand 
early- to late-phase 
transitions.

Align with 
Partners

Maintain comprehensive 
documentation for 
regulatory filings and 
ensure knowledge 
transfer.

Document 
Meticulously

Customize each CMC program 
to the unique drivers of timing, 
funding & regulatory guidance.
Avoid one-size-fits-all 
approach.

Customize 
CMC 
Activities

Figure 3: CMC Strategies for clinical success
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