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By Sandra Maria Mendes Da Silva Consultant, QA & Validation Excellence, FrontWell Solutions

Introduction

In Part 1 of this series MES Validation & Teamwork The Hidden Engine Behind Pharma’s Digital
Transformation | FWS, we explored how teamwork, early collaboration, and the right mindset
transform MES validation from a regulatory hurdle into a strategic enabler of digital
transformation. But collaboration alone is not enough. Behind every successful MES program,
there is a Quality Management System (QMS) quietly determining how requirements are captured,
how risks are managed, how testing is performed, and how decisions are approved.

A strong QMS provides structure, clarity, and governance. As Companies accelerate their
digitalization journey, outdated QMS practices often designed for paper-based system can disrupt
MES delivery, delay releases, and complicate validation activities.

This second paper focuses on how QMS and Quality by Design (QbD) provide the foundation for
effective MES validation and sustainable digital transformation.

Why the QMS Is Critical for MES Validation

The QMS determines how validation is executed. It defines the rules, the documentation, and the
quality expectations. When properly designed, it supports the validation process and accelerates
system delivery. When outdated, it can potentially lead to compliance issues, inefficiencies, and
confusion.

The following QMS elements have a direct impact on MES validation:
e Requirements Management

Clearrules are needed for defining, reviewing, and approving requirements. Controlled templates
must support digital systems, risk classification and traceability. High-quality requirements are
foundational for successful validation.

e Risk Management

The risk procedure determines how critical functions are identified, how testing is proportionate
to risk, and how CSA (Computer Software Assurance) principles are applied. CSA provides a more
agile and efficient approach because it prioritizes critical thinking over documentation load,
reducing unnecessary evidence while staying aligned with FDA (Food and Drug Administration)
recommendations and modern GAMP 5 (Good Automated Manufacturing Practice) guidance.

e Change Control

A modern MES requires frequent configuration updates. The QMS must allow controlled but
efficient change cycles allowing flexibility for iterative development without introducing
bureaucratic delays.
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e Document Control

Validation deliverables must be standardized and version controlled. The use of electronic
signatures and document management systems improves traceability, ensures regulatory
compliance, and facilitates audit readiness.

e Training and Competency

MES validation requires trained users, trained testers, and knowledgeable QA reviewers. Training
must reflect digital workflows. It must be agile because the sooner the trainings are completed,
the faster the system can go live. Effective and timely training accelerates go live and ensures that
users can operate the system properly from day one.

e Deviation and CAPA Management

System defects, test failures, and process gaps must be linked to the QMS Deviation/CAPA
process. This not only ensures proper documentation and investigation but also drives
continuous improvement and future system enhancements.

e Data Integrity Governance

Controls for audit trails, electronic signatures, access rights, and ALCOA+ principles all originate
from the QMS.

When the QMS supports these elements, MES validation becomes efficient, risk-based, and
sustainable, with compliance embedded into daily operations and long-term audit readiness
assured.

Quality-by-Design (QbD) for MES

Quality by Design is traditionally associated with pharmaceutical process development and
manufacturing of medicines, but the principles apply equally to MES implementations.

In the MES context, QbD means designing compliance, data integrity, and usability into the
system from the very beginning rather than trying to ensure quality at the end of the process. This
requires defining critical requirements early, especially those related to data integrity, versions,
and audit trail behavior, while integrating risk assessment directly into design workshops instead
of limiting it to testing phases. Design decisions should always be made with the QMS in mind so
that configurations and workflows align with approved processes and regulatory expectations.

Importantly, QA participation should begin in the earliest phases, not only during document
review, to ensure quality considerations are embedded throughout the design. By following these
principles, QbD transforms validation from a late-stage verification activity into a continuous
assurance process that covers the entire MES lifecycle.
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How QMS, QbD, and Validation Work Together

In a successful MES project, the QMS, QbD, and validation all work together as one unified
approach. The QMS provides the rules and structure. QbD then shapes the design by making sure
quality and compliance are built into the system from the start, not added later. Validation
confirms that the system meets these expectations in practice.

The results of validation then help improve QMS procedures and design templates, creating a
simple and effective continuous improvement loop for the organization.

Recommendations for a QMS That Enables Digital Transformation

To support MES systems and Quality by Design, organizations need a QMS that reflects the reality
of modern digital systems. This means adopting CSA principles to focus on risk and avoid
excessive documentation, updating templates to adapt them to digital workflows and data
integrity needs, and strengthening data governance to ensure master data and audit trails are
consistentand well controlled. It also requires clear digital roles and responsibilities, agile change
control processes that enable quick but controlled updates, and training programs that prepare
QA team and end users for MES workflows. Regular reviews ensure that the system remains
validated and compliant throughout its lifecycle.

When these QMS improvements are combined with QbD and effective validation, MES projects
become much more successful. Requirements are clearer, risks are addressed in advance,
testing becomes more meaningful, releases are smoother, audits are easier, and long-term
compliance is maintained. Finally, a modern, flexible, and digitally ready QMS becomes the true
driver of sustainable MES validation. Organizations that invest in this maturity do more than just
validate systems; they build a stable and scalable digital ecosystem capable of supporting future
innovation.

Let’s Start the Conversation

The future of pharma manufacturing is digital, compliant, and connected. If you’re ready to take
the next step with MES implementation and validation, let’s work together to building systems that
empower teams and protect patients.
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OUR COMPANY

FrontWell Solutions is an expert in the digital transformation of the
pharmaceutical manufacturing process. Our team of experts is engaged
in providing digital solutions to 12 of the 20 leading pharmaceutical,
biotechnology, chemical, and medical device companies and suppliers
spanning Europe, the United States, and Asia.

Our expertise lies in delivering specialized consulting services, primarily
centred around Manufacturing Execution Systems (MES), Laboratory
Information Management Systems (LIMS), seamlessly integrating these
Level 3 systems with Enterprise Resource Planning (ERP) platforms and
driving Manufacturing Intelligence initiatives such as Overall Equipment
Effectiveness (OEE) reporting.

Thinking about taking your next steps towards the digitalization journey?
Our experts are ready to support you! Contact us

FrontWell Solutions GmbH
Konrad-Adenauer-Allee 1-11
61118 Bad Vilbel

M Phone: 06101 5958985
® E-Mail: ReachUs@frontwell-solutions.com
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