Within the pharmaceutical industry, technology transfer or “tech transfer” which will be used throughout this
paper, refers to the process of transferring manufacturing processes, analytical methods, associated
documentation, and expertise from development to production. This transfer can occur between different
manufacturing sites, whether internal external, or both. This operation is common and often a necessity in the
pharmaceutical industry for several reasons. These include the differences between small, innovation-driven
drug companies and larger firms with the capacity for late-phase clinical development and manufacturing.
Although larger companies may have available manufacturing capacity, maintaining and monitoring this ability
involves significant capital cost. “Tech transfer” is a critical operation that involves the collaboration of multiple
departments addressing business, regulatory, product quality, and technical risks. The primary objective is for
the innovator to transfer all their knowledge to the recipient enabling the successful manufacturing of the product.
It sounds straightforward, but there are challenges that arise. Unlike the relocation or duplication of a physical
asset, tech transfer involves the transfer of capabilities — something far more difficult to define, specify, and
execute correctly. Both innovator and receiving site will need to overcome geographical, organizational, and
technical barriers, as well as time-sensitive issues. Add to those concerns the delicate nature of pharmaceutical
processing, and the complexities of tech transfer arise. ldentifying and defining tasks related to inherently
complex manufacturing processes, which may vary depending on the specific gaps to be addressed, further
complicate the process. In addition, both sending and receiving sites must maintain regulatory compliance
throughout the tech transfer.

Each tech transfer case is unique and will vary, requiring a specific, custom approach. Below categorizes what
makes one tech transfer different from another and therefore potentially more or less complex. Such
determinants of complexity have specific consequences for tech transfer projects, their critical success factors,
and their risk management. Table 1 below displays a few key elements required for a successful tech transfer.

Table 1. Fundamental Objectives of Tech Transfer
Determinant Objective Focus

Ensure a seamless transition | Detailed documentation and communication
of knowledge from the of Critical Process Parameters, Quality
development phase to the Attributes, and Operational Procedures
manufacturing stage

Knowledge Transfer

Adapt and refine the Process validation, troubleshooting, and
manufacturing process to enhancement to align with commercial
ensure scalability, production requirements

Process Optimization o
reproducibility, and

compliance with regulatory
standards




Table 1. Fundamental Objectives of Tech Transfer

Determinant

Objective

Focus

Risk Management

Identify and mitigate potential
risks associated with scaling
up from lab-scale to full-scale
production

Risk assessment, implementation of robust
quality control measures, and contingency
planning

Regulatory Compliance

Ensure that the transferred
technology meets all
regulatory requirements
across different regions

Adherence to Good Manufacturing
Practices (GMP), documentation, and
regulatory submissions

Ensure process comparability if existing trial
data exists

Cost Efficiency

Optimize resources to
minimize costs while
maintaining product quality
and safety

Efficient use of materials, reduction of
waste, and process streamlining

Timeline Adherence

Ensure that the technology
transfer process aligns with
project timelines to meet
market demands

Project management, milestone tracking,
and effective coordination between teams

Elements of Difficulty:
There are a variety of factors that make a tech transfer project unique. They can be identified from the varied
situations encountered and the specific differences that occur between innovator and receiving site. Table 2
below lists some distinguishing issues with example cases and associated risk factors.

Table 2: Differences in Tech Transfers

Tech Transfer
Scope

Analytical Methods Only

Factor Examples Risks & Considerations | Best Practices
DS Only Added Complexity Ensure there is a clear scope to avoid
DP Only scope creep and delays during the
DS/DP/FDP Multiple Receiving Sites tech transfer process. Must have

clearly defined objectives including
what is being transferred, why, and to
whom. The tech transfer team must
have clearly defined roles and
responsibilities.

Scale Up

Yield Improvement RA risks

A detailed and accurate Project

Raw Materials

Unit Operation changes

Chromatography Resin or
Filter changes

Adjustment Time

Analytical Method
Changes

Tech Transfer
Project/ Process
Changes

Changes to process
performance and product
quality attributes

Vendor reliability

Source quality

Changes in analytical
method package and
performance

Schedule is essential to plan and
track progress. Durations and
resources must be defined and
communicated. The schedule must be
maintained and kept up to date.




Table 2: Differences in Tech Transfers

Factor Examples Risks & Considerations | Best Practices
Complicated and sensitive | Volatile results will require Ensure that the Subject Matter Expert
molecule SME knowledge and (SME) coverage is in place and
Intermediate and product engaged oversight coverage is clearly planned out for
Inherent stability throughout Tech Transfer critical units of operations as well as
Complexities Atypical and weak process responsive SME coverage offsite to

step
Delicate assays

respond to any anomalies on process
and or unexpected analytical test
results.

Product Lifecycle
Stages

Early Development to
cGMP

Pre-pivotal through Pivotal

Between clinical to
commercial

Steady communications on
RA expectations

Increasing comparability
burden

Differences in available
knowledge vs expected or
required knowledge

A clear and transparent
communication plan will need to be
established for all parties. Open and
transparent communication is
required from the Tech Transfer team
to ensure that all parties are aligned
with each deliverable. Lessons
learned need to be prepared as a
joint team between the sending site
and receiving site at the tech
transfer's completion to comprehend
areas for improvement for future tech
transfers.

Knowledge of
MS&T

Experience of
Development and
Manufacturing

Validating methods and
processes

Quality of Good
Documentation

Experience with varying
results

Experience with Risk
Management

Budget & Time Constraints

Tech Transfer Readiness

It is essential that the maturity level of
the receiving site aligns with the
complexity of the tech transfer being
executed. Additionally, the sending
site must ensure that the Subject
Matter Expert (SME) coverage is in
place, particularly as part of the
Person In Plant (PIP) role, to verify
that the receiving site is adhering to
the established plan.

Experience of
Receiving Sites

Demonstrated experience
related molecules and
platform

Adequate staffing of MS&T

Established QA &
Compliance System

RA knowledge

Capability of managing fast
moving projects

Experience with Risk
Management

Budget & Time Constraints

Capability to understand
new processes and
interpret results and
information

Ensure the Tech Transfer product
aligns with the receiving site’s
organizational structure, goals,
capabilities, and needs, as well as
identifying gaps and mitigations. Must
implement an effective risk
management plan and risk register to
identify potential challenges and
ensure that proper mitigating actions
get executed. Ensuring an effective
risk management plan and strategy
will help safeguard intellectual
property, maintain regulatory
compliance and operate risks.




Table 2: Differences in Tech Transfers
Factor Examples Risks & Considerations | Best Practices
CDA, MSA, QAG Unattainable and unrealistic | Solid contract management along
Budget Constraints expectations can strain a with adequate time and resources for
long-term partnership the contract workflows need to be in
Budget & Time Constraints place to ensure that the review, edits,
Contract revisions of the Manufacturir)g Supply
Management Agreement (MSA) and Quality
Agreement (QAG) remain on track.
Realistic and attainable timelines
must be set to prevent undue stress
on transfer teams, maintain long-term
relationships, and finish to budget.
Analytical Method Immature and non-robust Follow the FDA’'s Quality-by-Design
Development methods (QbD) throughout the development
Analytical Method Transfer | Overaggressive timelines and validation so that guidance and
Changing methods can procedures are identified early within
impact product the method development process.
comparability Lack of Ensure there are measurable and
effective communication attainable timelines be actively
across all testing facilities monitored and reported to the team
Analytical leaders. The analytical development
Methods team must instruct and collaborate
with project managers and be more
visible when the development
process is taking place. Ensuring that
a solid analytical method follows
stringent validation guidelines with the
following key parameters included
(linearity, specificity, range, accuracy,
precision, quantitative and limit of
detection)
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Tech Transfer is a complex process involving cross functional team




