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MULTI-CAMERA AIR VISUALIZATION STUDIES:

TURNING COMPLIANCE
INTO COMPETITIVE
ADVANTAGE

In the pharmaceutical industry, sterility assurance is
more than a regulatory requirement. It is about protecting
processes, products and, ultimately, patients.

That is why CAIl has developed an advanced approach
to Air Visualization Studies in cleanroom environments,
transforming a mandatory validation activity into a
powerful tool for operational readiness/excellence,
training and continuous improvement.
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MAKING THE INVISIBLE VISIBLE

Air Visualization Studies are essential for visualizing airflow behavior inside sterile environments, verifying laminar airflow
integrity and demonstrating protection of critical zones during dynamic operations.

These studies play a key role in compliance with:

« EU GMP Annex 1
. I1SO 14644-3

However, in today’s regulatory and operational environment, execution alone is not enough. The real value comes from how
the study is captured, analyzed and documented.

OUR INTEGRATED
MULTI-CAMERA APPROACH

To provide a complete and reliable assessment, CAl uses a synchronized multi-camera recording system designed specifically
for pharmaceutical cleanroom applications.

By capturing simultaneous front, side, and top views, we ensure full visibility of:

Airflow Operator Equipment n Critical aseptic
behavior interventions interaction zones

This approach allows us to:

Minimize blind ) Enhance Create Support more effective
spots during — traceability comprehensive investigations and
interventions visual evidence operator training
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FROM RECORDING TO CERTIFIED
FINAL VIDEO

Each Air Visualization Study follows a structured post-processing workflow. The recorded footage is synchronized and
assembled into a consolidated validation video, with annotations highlighting:

[[@] Intervention Airflow Smoke Critical
sequences verification dissipation operational
points behavior moments

The final deliverable is a professional validation video ready for:

QA review Regulatory Audit Internal

inspections support technical
assessments

SUPPORTING AUDITS, TRAINING,
AND CONTINUOUS IMPROVEMENT

A well-documented Air Visualization Study is far more than a compliance exercise. It becomes a strategic asset that
helps organizations:

- Simplify audits and inspections
- Strengthen root cause analysis
- Improve aseptic practices

« Optimize operator behavior

- Reinforce contamination control strategies

By visualizing real airflow dynamics under operational conditions, teams gain actionable insights that drive continuous
improvement across the manufacturing environment.

SIMPLIFIES AUDITS AND SUPPORTS ROOT CAUSE
REGULATORY INSPECTIONS ANALYSIS AND OPERATOR
TRAINING

ENABLES CONTINUOUS
IMPROVEMENT OF
ASEPTIC PRACTICES

Provides comprehensive Multi-camera footage enables detailed
synchronized video evidence from post-event analysis of smoke and
multiple angles to easily demonstrate operator movements, allows precise
airflow performance and adherence identification of deviations for root-cause

to standards, facilitating smooth analysis and development of effective
compliance audits and inspections. training materials.

Facilitates iterative refinement of aseptic
techniques, equipment placement,
and airflow strategies by visualizing

airflow dynamics, leading to ongoing
enhancement of aseptic practices and
contamination control.
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CAIl EXPERTISE IN ASEPTIC
PROCESSING

Our team combines technical expertise, field experience and deep regulatory knowledge to deliver high-value Air Visualization
Study solutions tailored to pharmaceutical manufacturing environments. Alessandro Ciacco, CAl Project Manager and one of
our subject matter experts (SMEs), is also co-author of The Manufacturing Technology Guide No. 1: Aseptic Filling, Engineering,
and Operation.

COMPLIANCE IS
EXPECTED. VISIBILITY MAKES
THE DIFFERENCE.

In today’s pharmaceutical industry, meeting regulatory expectations is only the starting point. The real advantage comes
from transforming Air Visualization Studies into a source of knowledge, evidence and operational improvement. That is
how compliance becomes a competitive advantage.

CONCLUSION

Integrated Multi-Camera Air Visualization Studies became a strategic
opportunity to strengthen process understanding, improve operational
performance and enhance contamination control visibility.
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CAl is here to be your trusted partner to accelerate operational
readiness and excellence through technology-driven solutions
tailored to your business needs.

Let’s get started. Contact us today to schedule an Operational
Readiness workshop or strategy session tailored to your facility.

Call us at (317) 271-6082 or contact us online.

Are you ready?




