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EXECUTIVE SUMMARY

This document serves as the official Product Recall Traceability Simulation
Report for the OEM Aesthetic Laser Platform. This report outlines the
comprehensive recall simulation framework, data architecture, and compliance
verification protocols designed to validate the device's end-to-end traceability
chain in accordance with global regulatory standards including FDA 21 CFR Part
820 and ISO 13485:2016. The simulation demonstrates the system's capacity to
execute a complete recall event, from identifying affected serial numbers to
notifying end-users and implementing corrective actions, all while maintaining
full data integrity and audit trail transparency. This whitepaper details the
technical specifications, clinical implications, and procedural rigor underpinning
the simulation, confirming the device's readiness for market deployment and

post-market surveillance obligations.



CLINICAL ARCHITECTURE & DESIGN

The device's internal architecture is engineered to support robust traceability
through a multi-layered identification and data logging system. At the core lies
a secure embedded controller that continuously monitors and records key
operational parameters and component lifecycle data. The system integrates a
unique device identifier (UDI) into both the main console and each handpiece,
ensuring every treatment session is linked to a specific hardware configuration.
This architecture enables the recall simulation to precisely pinpoint affected
units based on production batch codes, software versions, and component
serial numbers. Furthermore, the system's internal data vault retains a
comprehensive log of all treatments performed, including energy settings,
pulse counts, and skin contact duration, providing an unalterable record for

clinical audit and recall event assessment. The design incorporates redundant



data storage and encrypted communication channels to preserve the

traceability chain against data corruption or unauthorized access.

KEY INDICATIONS & CAPABILITIES

The Product Recall Traceability Simulation is not a clinical treatment but a
procedural and system-level validation. Its capabilities extend across the entire
product lifecycle, from manufacturing to post-market clinical use. Key

capabilities include:

- REAL-TIME SERIAL NUMBER TRACKING: The system records the unique serial
numbers of all major components (console, handpiece, cooling module),
enabling rapid segregation of recalled units.

- SOFTWARE VERSION DEPENDENCY MAPPING: The simulation maps
operational software versions to specific hardware batches, identifying
potential dependencies or incompatibilities that may trigger a recall.

- USAGE STATISTICS AGGREGATION: The system compiles anonymized usage
data to identify high-utilization units that may require prioritized corrective
actions.

- DISTRIBUTION CHAIN MAPPING: The simulation includes a protocol for
interfacing with distribution databases to trace the movement of devices from

the OEM to the end-user facility.



- AUTOMATED NOTIFICATION PROTOCOL: A simulation of the automated
messaging system designed to notify clinical users of a recall event, including

email alerts and on-screen notifications.

COMPLIANCE & STANDARDS

The traceability architecture and simulation protocols are meticulously aligned

with the following regulatory frameworks and industry standards:

- FDA 21 CFR Part 820: Quality System Regulation, specifically subpart M
(Records) and subpart O (Statistical Techniques).

- ISO 13485:2016: Medical Devices - Quality management systems -
Requirements for regulatory purposes, clauses related to traceability, corrective
and preventive action (CAPA).

- EU MDR 2017/745: Article 25 (Unique Device ldentification), Article 87
(Reporting of serious incidents), and requirements for a European Database on
Medical Devices (EUDAMED) integration.

- ISO 14971:2019: Application of risk management to medical devices, ensuring
recall simulation identifies and mitigates residual risks associated with device
failure.

- GHTF/SG2/N54R8: Global Harmonization Task Force guidelines for medical

device recall, providing a framework for classification and communication of



recalls.

TECHNICAL SPECIFICATIONS

Device ldentification and Traceability Parameters:

- Primary UDI (Device Identifier - DI): 21-character alphanumeric sequence
encoded in GS1-128 barcode format.

- Secondary UDI (Production Identifier - Pl): Encodes production date,
expiration date, and serial number.

- System Component Tracking: Real-time monitoring of over 15
subcomponents including laser diode array, handpiece connector, and sapphire
cooling window.

- Data Storage Capacity: Internal memory capable of storing 10,000 treatment
records (each record includes timestamp, energy parameters, and patient ID
mask).

- Recall Data Extraction Interface: Secure USB-C and Ethernet ports for safe,
encrypted data export during a recall investigation.

- Software Versioning: A proprietary version control system that logs every

firmware update with a timestamp and technician ID.

Parameter Specification




Laser Type / Wavelength

755nm Alexandrite / 808nm Diode /

1064nm Nd:YAG (Selectable)

Spot Size

Standard: 15mm x 15mm (Square);
Interchangeable: 10mm x 10mm,

18mm x 18mm

Cooling System

Integrated TEC (Thermoelectric
Cooling) + Sapphire Contact Tip +

Forced Air Convection

Traceability Data Storage

10,000+ treatment logs, 15
component serial numbers, 50+

firmware version tags

Recall Notification Protocol

Automated multi-channel (Email, Ul
Pop-up, Text) to registered clinical

administrators

CLINICAL PROTOCOLS

The clinical protocols for executing a traceability simulation are divided into

three distinct phases to ensure comprehensive testing of the recall ecosystem.

Phase I: Simulation Trigger and Initial Cohort Identification




This phase initiates a simulated recall event triggered by a theoretical clinical
adverse event report. A pre-defined batch of devices (cohort) is flagged for
investigation based on a specific production run. The system's internal query
engine is engaged to retrieve all devices with matching component serial
numbers, production dates, or software versions. The results are
cross-referenced with distribution logs to generate a preliminary list of affected
clinical sites. This phase validates the system's ability to rapidly and accurately

identify the affected units.

Phase II: Full-Scale Traceability Verification

In this phase, the simulation expands to verify the entire traceability chain. A
detailed audit is performed on each identified device, cross-checking the
internal treatment log data against the device's historical operational profile.
The simulation tests the data transfer protocols from the device, to the clinical
site's local server, and up to the OEM's central complaint handling unit. Any
data mismatches, missing entries, or integrity breaches are flagged and

investigated as part of the simulation’s root cause analysis.

Phase IlI: Corrective Action and Reporting
Following the traceability verification, the simulation executes a mock
corrective action. This involves generating a simulated field safety corrective

action (FSCA) notice and distributing it through the test communication



infrastructure. The protocol culminates in a simulated submission to regulatory
bodies (FDA, EU Competent Authorities), testing the device's documentation
engine and report generation capabilities. The final step is a post-recall
effectiveness check, where the system verifies that all affected devices have

been accounted for and the corrective action has been applied, or the device

has been removed from service.

This simulation reinforces the OEM's commitment to patient safety, regulatory
compliance, and clinical transparency, providing a turnkey solution for med
spas and dermatology clinics to trust in the device's long-term support and

reliability.



