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Executive Summary

This white paper explores the impact of Artificial Intelligence (Al) through solutions like Al-
Assisted Batch Release (AABR) on traditional paper-based batch record reviews. By leveraging
advanced algorithms, AABR effectively addresses challenges such as labor-intensive checks,
frequent revisions, and human errors, significantly reducing the need for manual intervention.
This solution enhances efficiency and reliability in reviewing critical compliance parameters,
demonstrating how Al can revolutionize traditional processes.

By streamlining the review process, AABR accelerates the manufacturing timeline and reduces
the need for repetitive revisions, optimizing resource allocation and improving operational
efficiency. Furthermore, integrating Al enhances the accuracy of batch record reviews, elevates
data integrity, and strengthens compliance with quality assurance standards.

Adopting Al-assisted systems across industries enables organizations to improve processes,
meet regulatory demands, and respond effectively to market needs.
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Challenges in Traditional
Batch Release Processes

The manufacturing industry is constantly under pressure to improve its operational efficiency and accuracy in
production. Traditional batch release processes, characterized by manual reviews and checks, often become
significant bottlenecks. These manual methods are slow, prone to errors, and require considerable human
intervention, leading to delays and increased operational costs!’

Manual Inefficiencies

Traditional batch release procedures are time-consuming and susceptible to human error. These inefficiencies often
result in prolonged production cycles and increased costs, hindering a company’s ability to compete in fast-paced
markets. The reliance on manual checks and data entries can lead to inconsistencies and increasingly untenable delays
in an environment that demands rapid turnarounds.?

Compliance Risks

Manual batch release processes pose a high risk of non-compliance in industries where regulatory compliance is
mandatory. Errors during manual checks can lead to severe regulatory infractions, potentially resulting in fines, recalls, or
damage to reputation.® For instance, a single warranty or recall process can cost a manufacturer up to US$600 million,
not including additional expenses related to lawsuits and other recall-associated costs.* As regulations become stricter
and more complex, ensuring compliance through manual processes is increasingly challenging.

Resource Constraints

The intensive demand for skilled personnel to perform batch reviews can lead to resource constraints.® The limited
availability of qualified staff to handle these critical tasks often leads to bottlenecks, reducing the overall throughput
of manufacturing operations. This scarcity of resources can significantly impact the timeliness and quality of product
releases.

Integrating Al technologies such as AABR can address these challenges by reducing the dependency on manual
labor, enhancing compliance through automated checks, and optimizing resource use. This approach boosts
the accuracy and efficiency of batch release processes and helps manufacturers maintain competitiveness and
compliance in a stringent regulatory landscape.
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Understanding Al-Assisted Batch
Release (AABR)

Al-Assisted Batch Release integrates advanced Al technologies to streamline and enhance the batch
verification process, significantly reducing the dependency on manual checks and interventions.

Here's how AABR redefines the process:

Automated Rule-Based Checks

AABR systems utilize sophisticated algorithms to ensure that each batch adheres to
established quality and compliance standards. These automated checks aim to maintain
consistency and prevent deviations, enhancing the product’s reliability and safety.
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Y Seamless System Integration
AABR solutions integrate seamlessly with existing data management systems, including
Manufacturing Execution Systems (MES) and Laboratory Information Management
Systems (LIMS). This integration enables efficient data exchange and management,
streamlining the batch release process.

@ Real-Time Data Triage

Employing Al algorithms, AABR conducts real-time analysis to identify and rectify data
discrepancies quickly. This capability allows for immediate corrective actions, enhancing
operational responsiveness and accuracy.

Reduction of Human Error

By automating critical verification steps, AABR significantly minimizes the risk of human
error. This not only boosts the overall integrity of the batch release process but also
reduces the potential for costly mistakes and compliance issues.

2) Collaboration Tools

AABR facilitates seamless collaboration with Contract Manufacturing Organizations
(cMOs) through streamlined approval processes. This feature enables efficient
communication and decision-making between partners, enhancing the speed and
effectiveness of the batch release process.

By incorporating these advanced tools and capabilities, AABR redefines
traditional batch release methods, ensuring higher quality, compliance,
and operational efficiency.
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Benefits of Al-Assisted = " ‘ Bl
Batch Release -

AABR offers transformative benefits that streamline production
workflows, enhance regulatory compliance, and reduce
operational costs. By automating critical aspects of the batch
release process, AABR enables manufacturers to achieve
greater efficiency and reliability in their operations. Here are
some of the primary advantages of implementing AABR:

Increased Efficiency

AABR technology reduces the timeline from production Significantly cut down on release times,

to market by automating and expediting batch approval accelerating your product’s journey
processes. This efficiency allows manufacturers to respond from production to market.”

more quickly to market demands and capitalize on market

opportunities.
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Enhanced Compliance

“St h f regulatory requirement
With the capability to precisely navigate and adhere to siteyy @ineerel e reguieion) [Rguiieniems

complex regulatory frameworks, AABR ensures a higher with advanced Al that understands
level of compliance. This is crucial in industries where complex guidelines.”

regulatory compliance directly impacts market access

and consumer safety.
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Cost Reduction
“Lower operational costs by reducing the

AABR significantly reduces operational costs by . .
reliance on extensive manual labor.”

decreasing reliance on manual labor and improving
resource allocation. These savings can then be diverted to
other crucial business areas, fostering further innovation
and growth.
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Navigating AABR
Implementation:

A Practical Guide

Implementing Al-Assisted Batch Release requires

a strategic approach to integration and adoption.
Here, we outline a comprehensive guide to deploying
AABR, focusing on partnership strategies, system
integration, and overcoming common challenges to
ensure a successful implementation.

Subscribe

The initial step involves subscribing to the Mareana Manufacturing Intelligence Platform, known
for its robust, reliable, and scalable software solutions. Mareana’s extensive experience in software
deployment ensures a solid foundation for implementing AABR.

Configure

Upon subscription, Mareana works closely with your team to customize the system according to your
specific operational requirements. This phase involves leading a cross-functional team that sets key
parameters, quality standards, and compliance criteria essential for batch release. Mareana'’s proactive
engagement with internal stakeholders—including quality assurance, production, and IT departments—
facilitates alignment and comprehensive system configuration.

Upload

With the system configured and validated—considering that testing and validation are critical,
especially in regulated environments like pharmaceutical manufacturing—the next step is to upload
batch records for template creation. Mareana supports your team during this phase, providing
necessary training and support to manage potential delays and ensure a smooth onboarding process.
This stage also includes integrating data from various sources, such as Manufacturing Execution
Systems (MES), Laboratory Information Management Systems (LIMS), and other relevant systems into
the Manufacturing Intelligence platform.

Release

Once the batch records are prepared and analyzed, the release phase begins. The AABR system’s
comprehensive analysis identifies and addresses compliance or quality issues, ensuring each batch
meets stringent standards. This stage allows for confident and efficient releases with significantly
reduced manual oversight. By automating critical checks, AABR ensures high quality and compliance
standards and accelerates the product’s time-to-market, providing a competitive edge in the market.
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The Future of Batch Release:
From One Touch to No Touch

Al-Assisted Batch Release currently enhances efficiency and accuracy in manufacturing, enabling
a “review by exception” approach. This method integrates Al-driven analysis with minimal manual
oversight, streamlining processes to ensure compliance and significantly reducing the number of
required reviews to typically just one—a major advancement over traditional methods. As AABR
evolves, the industry anticipates shifting towards a “No Touch Batch Release,” where Al would fully
automate the process.

Looking ahead, the concept of automated batch release represents a significant leap toward
manufacturing excellence. Envisioned as the future, this system would use Al algorithms developed
from extensive data analysis and machine learning to autonomously assess and approve batches
with remarkable precision, fully in accord with both internal and regulatory standards.

Although fully automated batch release is still developing, the foundation established by AABR
today prepares companies for future success. By adopting AABR and embracing its transformative
capabilities, manufacturers can confidently face future challenges, ensuring compliance and
efficiency in batch release processes.




Conclusion

As we look toward the future of manufacturing, the integration of Al-
Assisted Batch Release emerges as a necessary evolution to enhance
production efficiency, compliance, and operational cost management.
This white paper has illustrated how AABR effectively addresses the
significant challenges of traditional manual batch release processes—
such as delays, errors, and compliance risks—by automating critical
tasks and enhancing data integrity.

Implementing AABR technologies allows manufacturing companies to
maintain a competitive edge, ensuring faster market delivery, stringent
adherence to quality and regulatory standards, and significant cost
reductions. Moreover, the shift from “One Touch” to the envisioned “No
Touch” batch releases marks a transformative shift towards complete
process automation, promising even greater efficiencies with minimal
human intervention.

Adopting these technologies is a strategic imperative for manufacturers
aiming to thrive in a rapidly evolving industry. As regulatory landscapes
become more complex and market pressures intensify, the ability to
swiftly adapt and innovate becomes crucial. Al-assisted technologies
like AABR equip manufacturers to meet these demands and excel,
setting new standards for quality, speed, and efficiency.

The journey towards fully automated batch release is advancing, and
early adopters of this technology stand to gain significant advantages.
As the industry moves forward, the integration of AABR will continue

to play a pivotal role in shaping the future of manufacturing, driving
industries toward more efficient, compliant, and sustainable operations.
The Al-driven manufacturing precision and reliability era is here,
reshaping the industrial landscape profoundly and heralding a new age
of industrial innovation and success.
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About mareana R\

Founded in 2015, Mareana is an Al-powered software
company with the mission of accelerating digital
transformation in manufacturing, supply chain, and
sustainability via our connected intelligence platform.
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Mareana’s platform uses Al/ML to rapidly connect
disparate, siloed data across the entire business
process, allowing our customers to shift their time and
effort from data preparation to making complex
business decisions intuitively, in real time.

Our customers are market leaders in life sciences,
chemicals, and general manufacturing who have
realized over a billion dollars in business value by

leveraging our platform.
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