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Summary:

The transition from Computer System Validation (CSV) to Computer Software
Assurance (CSA) is revolutionizing software validation in the Life Sciences

industry. Traditional CSV approaches, which rely heavily on documentation, often
slow down innovation and increase compliance burdens. CSA introduces a risk-based

methodology that prioritizes critical systems and automated testing, improving
efficiency and software quality.

By leveraging CSA, organizations can enhance regulatory compliance, reduce
validation efforts, and accelerate digital transformation. This whitepaper explores the
key differences between CSV and CSA, outlines their impact on the industry,

and provides best practices for implementing CSA successfully.
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Introduction

The Life Sciences industry is rapidly advancing, fueled by groundbreaking innovations in biotechnology,
pharmaceuticals, and healthcare. These developments are driven by complex software systems that manage
vast amounts of critical data, facilitate regulatory compliance, and improve operational efficiencies. Within this
highly regulated landscape, ensuring software assurance is essential to maintaining patient safety, product
efficacy, and data integrity.

Traditionally, the Life Sciences sector has relied on Computer System Validation (CSV) as a
standard practice to ensure compliance with regulations such as FDA 21 CFR Part 11.

However, the increasing complexity of software, accelerated development cycles, and the shift
towards agile methodologies have highlighted the limitations of the traditional CSV approach.

In response, organizations are transitioning to Computer Software Assurance (CSA), which leverages modern,
risk-based assurance practices to support continuous software quality throughout the entire lifecycle.

This white paper delves into the transition from CSV to CSA, exploring the limitations of the former and the
advantages offered by the latter in fostering a more flexible, efficient, and risk-conscious environment for Life
Sciences organizations.
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Computer System Validation (CSV) refers to the rigorous process
employed to ensure that software systems used in regulated
environments, such as pharmaceutical manufacturing, clinical trials, and

patient data management, comply with predefined specifications and
regulatory standards.

CSV aims to validate both the system’s functionality and its compliance
with regulatory requirements, ensuring that the software performs as
intended while safeguarding data integrity.




Challenges with CSV
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While CSV has served the Life Sciences industry for many years, several challenges make it less suited for
today's fast-paced, software-driven environment:

Current CSV regulations resulted in a focus on documentation and less on critical process thinking.

The majority of the efforts were spent on validation, Testing, documentation, and reconfirming
previous testing and CSV efforts, also from suppliers. The approach was often to test and document all,
to satisfy auditors, instead of focusing on the high-risk processes.

Deterrent to pursuing automation:

The volume of documentation and complex process of computerized system validation deter
the rate of investment (ROI) on implementation of new technologies and automation.

Gathering evidence for auditors:

The lack of knowledge and understanding on the regulatory expectations on CSV forced the
industry to collect the evidence for each function in the computer system beyond the
intended scope to please the auditors. This process of gathering the evidence doubles the CSV
process implementation time.

Duplication of vendor efforts at client sites:

The failure in exploring the product and supplier maturity and inexperience in communication
with vendor results in customer to repeat the activities, during implementation of computerized
systems onsite.

Burdensome and complex risk assessments:

The traditional risk assessments are applied beyond the scope of intended requirements, shifting
the focus to unintended mitigations, burdensome testing, and implementation of unnecessary
controls.



www.smartims.com 8

Testing documentation errors &NumerousPost- Go Livelssues:
- It is observed that high number of deviations in the testing occurs due to the test script errors
and the time spent on correction and resolution of these errors does not add any additional

value to actual computer system.

- Despite spending huge amount of time on creation of validation documentation and
testing, numerous post-Golive issues are observed.

Now that we read about the challenges, let’'s understand Computer Software Assurance (CSA) in detail.

Let us help you streamline your CONTACT
life sciences journey, get in touch today.




Introduction to CSA

( Computer Software Assurance)
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Definition

Computer Software Assurance {CSA) represents a paradigm shift in how software validation is approached
in regulated environments. Unlike CSV, CSA is risk-based and focuses on ensuring that software remains
compliant throughout its lifecycle.

CSA emphasizes continuous assurance rather than isolated validation points, incorporating the principles of
Agile, DevOps, and automated testing to support faster and more flexible software development.

Key Principles of CSA

- Risk-Based Approach: CSA shifts from a blanket, exhaustive validation approach to a risk-based model,
where resources are focused on critical areas that have the potential to impact patient safety, data
integrity, or regulatory compliance.

Continuous Assurance: CSA supports an ongoing validation process that allows for continuous monitoring
of software performance and compliance. It ensures that software systems are consistently aligned with
regulatory standards and operational requirements.

Agile Practices: CSA embraces modern development practices, such as Agile and DevOps, allowing
software to be developed, tested, and validated in shorter cycles, facilitating rapid response to new needs,
regulatory changes, or operational challenges.

Paradigm shift of CSV to CSA:

Computer System Computer Software
alidation Assurance
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Regulatory bodies, particularly the FDA, have been increasingly supportive of CSA approaches due to their
alignment with modern software development practices. CSA's risk-based focus and continuous assurance
model are seen as more reflective of the needs of today's software-driven industries, compared to the
traditional, documentation-heavy CSV approach.

The FDA, for instance, has issued guidance such as the “Risk-Based Approach to Software Validation,”

which recognizes the importance of balancing risk management with validation processes. CSA allows
organizations to meet regulatory requirements while using more flexible, cost-efficient, and time-effective

methods.
Now, let’s understand Bﬂ 2° o
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CSV vs CSA: A Comparative Analysis

Let's take a look and understand the necessity for the transition
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Why the Transition from CSV to CSA
is Critical for Life Sciences?

Evolving Software Needs

Modern Life Sciences organizations face rapidly evolving software requirements, driven by innovations in
biotechnology, data science, and artificial intelligence. Agile methodologies are becoming standard,
demanding a flexible validation approach that can support iterative development and continuous delivery.
CSA enables this by integrating validation into the development process, providing real-time assurance
that software remains compliant throughout each iteration.

Increased Regulatory Flexibility

Regulatory bodies like the FDA and EMA are recognizing the need for a more adaptive approach to
software assurance. CSA alignhs with regulatory shifts towards risk-based validation and continuous
compliance, ensuring that Life Sciences companies can meet evolving regulatory expectations while
reducing administrative burden.

Risk Management
In regulated environments, risk is an ever-present concern, particularly when it comes to patient safety and

data integrity. CSA’s focus on risk-based validation ensures that Life Sciences companies prioritize the
most critical software components that could directly impact regulatory compliance or safety outcomes.

Cost and Time Efficiency
By automating repetitive tasks, focusing on high-risk areas, and streamlining processes, CSA significantly

reduces the costs associated with validation. Shorter validation cycles also mean faster time-to-market,
allowing companies to deliver products and services with greater speed and efficiency.

Now, let’s give a read to, .o VA .S
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Challenges in the Transition

from CSV to CSA
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Shifting from Computer System Validation {CSV) to Computer Software Assurance {CSA) is a game-changer
for life sciences organizations. However, the transition comes with significant hurdles that can slow
adoption, create compliance concerns, and strain resources.

Here are the biggest challenges organizations face:

Cultural Shift

CSA reguires organizations to move away from
traditional, documentation-heavy CSV

processes and adopt a risk-based, agile approach.
Teams accustomed to CSV's rigid methodologies
may struggle with the flexibility and
automation-driven validation that CSA promotes.
Overcoming this cultural resistance requires
proper training and change management.

Legacy Systems Integration

Organizations operating on legacy software built
around CSV standards may find it difficult to
transition to CSA. Older systems often lack
compatibility with modern validation frameworks,
requiring extensive updates, additional
customization, or even a complete overhaul of
validation practices.
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Skill Development & Workforce Training

Implementing CSA effectively demands expertise
in risk-based testing, automated validation, and
continuous monitoring. Many organizations may
lack these skills internally, necessitating training
programs or hiring professionals with experience
in CSA methodologies. The learning curve can
slow down adoption.

Regulatory Uncertainty

Although CSA alignhs with modern regulatory
expectations, uncertainty in interpretation
remains a concern. Organizations may struggle to
determine how auditors and regulatory bodies
{e.g., FDA, EMA) evaluate CSA-based processes.
Engaging with regulators proactively is essential
to ensure compliance and avoid potential
non-conformities.

O |\
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Integration with Existing IT
Infrastructure

Many organizations have IT infrastructures and
workflows optimized for CSV processes.
Transitioning to CSA involves integrating new
risk-based validation tools into existing
frameworks. The complexity of this integration
increases when dealing with heterogeneous
environments, requiring technical expertise and
strategic planning.

Vendor Management & Compliance
Alighnment

Life sciences organizations rely on third-party
vendors for software solutions. Ensuring vendors
align with CSA principles can be challenging,
especially when working with legacy software
desighed under CSV requirements. Organizations
must establish strong vendor validation
frameworks to maintain compliance.
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Data Integrity in Automated Processes

CSA encourages automation and real-time
monitoring, which minimizes human errors but
introduces concerns about data integrity.
Organizations must ensure that automated
validation processes maintain strict data controls,
traceability, and auditability throughout the
software lifecycle.

Cost of Transition & Resource Allocation

While CSA reduces costs in the long run, the
initial investment in new tools, automation
technologies, and training can be high. Smaller
organizations with limited budgets may find it
difficult to justify the upfront expenses, delaying
their transition.

Challenges in Transitioning from CSV to CSA
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Redundancy in Vendor Efforts at Client
Sites

CSV often results in duplicate validation efforts at
both vendor and client sites, leading to inefficiencies.
While CSA encourages leveraging vendor-provided
validation data, regulatory acceptance of this shift
remains a gray area, making companies hesitant to
change their approach.

Burdensome & Complex Risk Assessments

CSA promotes risk-based validation, but defining
appropriate risk levels and ensuring consistent
assessment criteria across different systems can be
overwhelming. Without a structured approach,
organizations may overlook critical risks or apply
unnecessary validation efforts, defeating CSA's
purpose.

Testing Documentation Errors &
Post-Go-Live Issues

Under CSV, excessive focus on documentation
sometimes leads to overlooking actual software
quality. While CSA shifts the focus to risk-based
testing, poor documentation practices can still result
in post-go-live failures, compliance risks, and
inefficiencies in future audits.

15

Resistance to Automation

Many organizations remain hesitant to implement
automated testing and validation, fearing loss of
control over manual processes. CSA promotes
automation, but shifting from manual validation
to automated, risk-based testing requires
confidence in new methodologies and validation
strategies.

Evidence Collection for Audits

Traditional CSV focuses on extensive
documentation to satisfy auditors, while CSA
emphasizes actual testing and risk-based
assurance. Companies transitioning to CSA may
struggle with demonstrating compliance to
auditors who are still accustomed to
document-heavy validation approaches.

._ \
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How Smart IMS Will Help You
with the Transition?

At Smart IMS, we simplify this transition through a structured CSA framework that integrates vendor
documentation leverage, risk-based testing, and unscripted validation methods. Our approach ensures
regulatory compliance, risk mitigation, and efficiency while reducing validation efforts.

Further, our tailored CSA methodology directly addresses these pain points with an optimized validation
approach designed to minimize compliance burdens while ensuring system reliability.

Use Case/Pilot Case for CSA Approach
Our CSA approach focuses on the following key strategies:
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Leverage Vendor Documentation

We perform vendor assessments, and based on the outcome, we leverage vendor-executed
testing during the validation strategy design. If the vendor demonstrates a strong Quality
Management System (QMS), we optimize the validation strategy to validate only the delta and
high-risk scenarios, reducing redundant testing efforts.

Risk-Based Testing Approach P s
CSA recommends a streamlined risk assessment process based on: x -.'.:'r' L ETN

| ¥
1. Requirement’s potential impact on product quality and patient safety  # _..-'“-_

2. Implementation method of the requirement

Step 1: Determine Potential Impact on Product Quality & Patient Safety

Impact

P Description

Severe impact on product quality. A failure may cause irreversible
damage to the patient.

MEDIU | Moderate impact on product quality. A failure may cause temporary harm
M or reversible damage.

LOW Minor impact on product quality. A failure may cause indirect impact or
minor harm.

NONE No impact on product quality. No consequences on patient health.

HIGH

Step 2: Determine Implementation Method for Each Requirement

Step 3: Determine Functionality’s Risk Rating

Based on the product quality/patient safety impact and implementation method for each re-
guirement, we classify risk ratings as follows:

impact OUT-OF- CUSTOM
Le':fel o CONFIGURED
HIGH 3 2 5
MEDIUM 2 3 )
LOW 1 2 3
NONE 1 1 i
.
] 1 P Y

Imp:;::::?tion Description "
CUSTOM LBJeRsSp'okeicustom-developed or programmed to meet
CONFIGURED Sgr;ﬁgured using out-of-the-box features to meet
OUT-OF-BOX Out-of-the-box features meet URS. ‘

17
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Unscripted testing liberates a tester from following click-by-click scripted test cases and allows
free-form testing, improving real-world defect detection. Unscripted testing includes:

1. Ad-Hoc Testing — Performed without pre-defined documentation, based on SME experience.
2. Exploratory Testing — Goal-driven testing using critical thinking and software behavior analysis.

18

1. CSA approach recommends specific testing types based on risk rating:

R}:t‘isnkg Testing Activities Validation Type
5 Robust scripted testing Intensive Testing
4 Limited scripted testing Normal Testing
3 Unscripted testing Exploratory Testing
2 Ad-hoc testing Ad-hoc Testing
1 Relies on vendor audit and baseline Leverage Vendor
assurance Documents
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Types of Testing Under CSA

Tﬁ_;:;:g Description
Intensive Includes normal testing and challenges the system’s ability to ensure
Testing repeatability and reliability.
Normal Covers positive and negative testing to validate system behavior per
Testing specifications.
Exploratory | Unscripted testing where the tester explores the system to achieve
Testing defined goals using critical thinking.
Ad-Hoc Unscripted testing performed without a pre-defined plan, based on
Testing SME experience.

Use Case Examples:
Smart IMS CSA Approach in Action

Example 1: Electronic Document Management System (EDMS)

Requirement Impact | Implementation | Risk .
. 0 Description Level Method Rating Tastng Type
. o g Leverage
UR-01 hiantain il drafts None Qut-of-Box 1 Vendor
for reference
Documents
: Leverage
UR-02 Dlsp‘lay _Iatest None Configured 1 Vendor
version in LMS
Documents
; \ Leverage
UR-03 Sard notlﬁcgtlons None Configured 1 Vendor
for SOP review
Documents
Apply watermark Leverage
UR-04 | status to None Customized 1 Vendor
documents Documents

19
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Example 2: SCADA System for Product Filtration

Req. Requirement | Impact | Implementation | Risk Testing Tvpe

ID Description Level Method Rating 9 1yp
Control

UR-01 | equipment High Configured 5 Intensive Testing
parameters
Raise alarm for . Exploratory

UR-02 e Medium | Configured 3 )
deviations Testing
Display

UR-03 | equipment Low Configured 2 Ad-Hoc Testing
status

UR-04 Expart Low Configured 2 Ad-Hoc Testing
parameter data

UR-05 :2:2;?9 access liow | configured 2 Ad-Hoc Testing

UR-06 | USe' None | Out-of-Box 1 Leveroge ¥ endar
management Documents

Example 3: Particle Size Analysis Instrument

User Requirement | Impact | Implementation | Risk Testina T
Req.ID | Description Level Method Rating i

Measure

1 particle size High Configured 4 Limited Testing
accuracy

2 ECX iRt Low Configured 2 Ad-Hoc Testing
range

3 Display test Lk Out-of-Box 1 Leverage Vendor
results Documents

4 Export analysis Low Out-of-Box 1 Leverage Vendor
reports Documents

20
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What We Offer:
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Validation and Automation Services

1. Computer Systems Validation (CSV) / Assurance (CSA): Ensuring compliance through risk-based
validation approaches.

2. VISO as a Service (Vaas, laaSs, SaaS): Comprehensive solutions covering Validation, Infrastructure, and
Software.

3. GxP Systems Implementation: Implementing regulatory-compliant systems for life sciences.
Applications Cloud Qualification: Validating cloud-based applications for regulatory adherence.

Automation Infrastructure: Leveraging Al-driven automation for streamlined validation and monitoring.

Specialized Services

1. Systems Integration & Migration: Seamlessly integrating and migrating critical systems.

2. Learning Management & Training: Providing compliance training and learning management solutions.
3. Digital Content Management: Managing regulatory documents efficiently with digital solutions.

4. Artificial Intelligence: Enhancing compliance and validation with Al-driven technologies.

5. Life Sciences and IT Staffing: Offering expert staffing solutions for the life sciences and IT sectors.
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Conclusion

The shift from CSV to CSA modernizes software validation in Life Sciences, emphasizing risk-based,
automated assurance over documentation-heavy processes. CSA enhances efficiency, reduces compliance
burdens, and accelerates innovation. Embracing this transformation ensures regulatory compliance,
improves software quality, and positions organizations for sustained success in an evolving,
technology-driven landscape.

Transform your Life Sciences Industry with Smart IMS’s innovative solutions for compliance, efficiency, and
growth. Contact us today to get started!

About Smart IMS

Smart IMS provides tailored technology solutions, specializing in cloud services, cybersecurity, application
management, quality assurance, digital transformation, and more. With strategic partnerships with
industry leaders like Bio Bridge Healthcare Solutions, Val Genesis VLMS, Valkit Al, Tricentis, we cater to
industries such as BFSI, Life Sciences, Manufacturing, Logistics, and Lifestyle Retail, helping organizations
thrive in an ever-changing digital landscape.
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