Applied Physics Smoke Study & Airflow Visualization
Planning Checklist

Planning aid for cleanroom, RABS, isolator and aseptic airflow-visualization studies. This checklist supports study
preparation and documentation; it does not replace the applicable protocol, quality-system requirements, certification
procedure or regulatory determination.

1. Study identification & objective

m  Study / protocol ID, facility, room / line / enclosure and date are defined.

m The airflow question is explicit: direction, first-air protection, ingress, recirculation, intervention effect, containment
or other defined objective.

m  Applicable facility procedures, qualification plan and external standards/guidance are identified.
m  Operating state is defined: as-built, at-rest, operational or process-specific simulated condition.

m  Acceptance/review criteria and approvers are defined before the formal run.

2. Representative configuration

m  Equipment, guards, barriers, doors, gloves, conveyors and process components are positioned as intended for the
tested condition.

m Personnel positions and material flows that can affect airflow are represented.
m For RABS /isolators, relevant pressure relationships, access points and interfaces are identified.
m  For aseptic filling, critical surfaces / exposed product-contact points and first-air pathways are identified.

m  Any deviation from actual production configuration is documented and scientifically justified.

3. Intervention matrix

m Each normal and risk-relevant intervention has a unique intervention / shot ID.
m  Operator position, hand/arm/body location and required motion are defined for each intervention.

m Door openings, glove manipulations, component transfers, equipment motion and line stoppages are included
where relevant.

m Each intervention is linked to a tracer-injection point, camera view and required evidence.

m  Worst-case / high-risk conditions identified by the site risk assessment are represented where required by the
protocol.

4. Tracer / fog delivery

m Fog technology is selected for the application (e.g., CRF ultrasonic or AP Series LN2) and tracer purity
requirements.

m Actual hose length, diameter, bends, Y fittings, injection ports and enclosure pressure restrictions are considered.
m Tracer introduction does not create a misleading high-velocity jet into the area being evaluated.
m Tracer density is sufficient to reveal airflow without saturating the image or obscuring local detail.

m Fog delivery is verified before the formal recorded sequence begins.

5. Camera & lighting plan
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Camera position shows the critical zone and enough surrounding context to understand where air originates and
where it travels.

The operator / technician / camera equipment does not block the airflow or the view being evaluated.
Lighting / backlighting is tested before the formal run to maximize tracer contrast.
Where one camera cannot capture the full critical region, additional views are defined in the shot plan.

Original recording settings, file names and camera/view IDs can be reconciled to the study protocol.

6. Recorded execution

A baseline airflow sequence is recorded before the intervention sequence when required by the protocol.

Each intervention is recorded under the defined operating condition and identified in the retained record.

The smoke source is introduced in a controlled manner rather than moved so rapidly that it distorts interpretation.
Coverage includes the required height / width / critical region rather than only a partial view.

Repeats, deviations, equipment changes or failed shots are documented rather than silently omitted.

7. Review & retained evidence package

Original video files are retained in accordance with the site document-retention process.

Protocol, intervention matrix, equipment/configuration record and shot list are retained together or
cross-referenced.

Review notes identify observed airflow behavior and any required corrective action / design follow-up.

Final conclusions are consistent with what the video actually shows; unclear or inadequate visualization is not
graded as acceptable evidence.

Approved report / summary is traceable to the underlying video files and study conditions.

8. Common evidence failures to prevent

Insufficient tracer at the critical activity.

Excessive tracer that hides local flow structure.

Rapid manual movement of the smoke source.

Operator / technician body blocking the camera or first-air path.

Poor camera angle or incomplete vertical / horizontal coverage.
Interventions or equipment positions that do not represent actual operation.

Failure to retain / reconcile video evidence to the study protocol.

Regulatory / technical reference anchors

1ISO 14644-3:2019 - Cleanrooms and associated controlled environments - Part 3: Test methods: https://www.iso.org/standard/60598.html

EU GMP Annex 1 - Manufacture of Sterile Medicinal Products (see section 4.15 and related barrier-technology sections):
https://health.ec.europa.eu/medicinal-products/eudralex/eudralex-volume-4_en

FDA - Sterile Drug Products Produced by Aseptic Processing - Current Good Manufacturing Practice: https://www.fda.gov/regulatory-information/search-
fda-guidance-documents/sterile-drug-products-produced-aseptic-processing-current-good-manufacturing-practice

FDA enforcement examples reviewed for evidence-quality lessons: Sato Pharmaceutical (May 18, 2026), Jubilant HollisterStier (May 28, 2026), Huons
(June 15, 2026), Wizcure Pharmaa (June 24, 2026).
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