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PROGRAM-MANAGED NPI GATES (EVT/DVT/PVT) MASTER CHECKLIST

EXECUTIVE SUMMARY

This document serves as the definitive technical datasheet and operational
reference for the Program-Managed New Product Introduction (NPI) Gates
Master Checklist, specifically delineating the Engineering Validation Test (EVT),
Design Validation Test (DVT), and Production Validation Test (PVT) framework.
Designed for elite medical aesthetic device OEMs, this checklist ensures
rigorous compliance, traceability, and quality assurance throughout the
product development lifecycle. This structured, phase-gated approach
mitigates technical risk, accelerates time-to-market, and guarantees that all
systems—from optical engines to epidermal cooling mechanisms—meet the

exacting standards of global regulatory bodies prior to commercial release.



CLINICAL ARCHITECTURE & DESIGN

The NPI gate architecture is predicated on a systematic, risk-based validation
protocol that verifies both hardware performance and clinical safety. The EVT
phase focuses on fundamental engineering and proof-of-concept, validating
the core optical source, thermal dissipation systems, and pulse generation
pipeline against initial design inputs. During the DVT phase, the complete
system is subjected to rigorous testing against all clinical specifications,
simulating real-world treatment conditions, energy output stability, and user
interface reliability. The PVT phase validates the manufacturing process itself,
ensuring that every unit produced on the assembly line replicates the
performance of the DVT prototypes, thereby delivering predictable and
consistent clinical outcomes. The master checklist provides a comprehensive

matrix of acceptance criteria, traceable from sub-component characterization



to final system-level verification.

KEY INDICATIONS & CAPABILITIES

The validated system, managed by this master checklist, is indicated for a range
of aesthetic dermatological procedures including permanent hair reduction,
skin rejuvenation, and the treatment of benign pigmented and vascular lesions.
The checklist ensures that the device's multi-wavelength configurations (e.g.,
755nm, 808nm, 1064nm) and variable spot sizes (e.g., 15x15mm, 10x10mm,
8x8mm) are rigorously tested for fluence accuracy and pulse-width precision.
The EVT/DVT/PVT phases specifically validate the integrated sapphire contact
cooling and TEC (Thermoelectric Cooler) systems, ensuring they deliver
consistent epidermal protection, patient comfort, and treatment safety across
all skin types. The master checklist requires that all treatment parameters—
including fluence (J/cm 2), pulse width (ms), and repetition rate (Hz) —are

verified against a traceable reference standard.

COMPLIANCE & STANDARDS

Adherence to this master checklist is fundamental to achieving and maintaining
compliance with international standards, including IEC 60601-1 (Medical

Electrical Equipment), IEC 60601-2-22 (Laser Equipment), and ISO 13485



(Quality Management Systems). The EVT gate includes comprehensive
electromagnetic compatibility (EMC) testing. The DVT gate encompasses full
safety testing and clinical performance verification. The PVT gate confirms that
manufacturing processes are stable and capable, validating sterilization and
packaging protocols as required. Successful completion of this checklist
provides the documented evidence necessary for regulatory submissions to
bodies such as the FDA (510k or PMA) and the European Notified Bodies for CE
marking, demonstrating that the medical device is safe and effective for its

intended use.

TECHNICAL SPECIFICATIONS

System Architecture: Fully integrated, multi-application aesthetic platform.
Power Source: Universal medical-grade power supply, 100-240V AC, 50/60Hz,
1000W.

Display Interface: High-resolution, touch-screen user interface with preset
parameters for common aesthetic procedures.

Cooling System: Active TEC + Sapphire contact cooling + integrated water/air
cooling circuit for sustained thermal management.

Treatment Integrity: Real-time feedback loop to ensure consistent fluence and

pulse-to-pulse energy stability.



Validation Phase Key Objectives Typical Acceptance
Criteria
EVT (Engineering | Sub-system verification, | Component

Validation Test)

optical alignment, initial

safety.

performance within 5%

of design targets.

DVT (Design Validation

Full system performance,

All system specs met;

Test) clinical simulation, final | environmental & EMC
safety. compliance.

PVT (Production | Manufacturing process | Assembly line

Validation Test) capability, reliability, | yields >98%;  final
QA/QC. product conformance to

DVT.

CLINICAL PROTOCOLS

The successful execution of the NPI process, guided by the EVT/DVT/PVT

Master Checklist, directly translates into repeatable and safe clinical protocols.

Following validation, the final Device Master Record, including acceptance

criteria and specifications, is used to establish standard operating procedures

(SOPs) for clinicians. The validated treatment parameters allow practitioners to

select the appropriate energy settings and cooling levels based on the patient's




skin type (Fitzpatrick Scale) and the target indication. The checklist guarantees
that the device's performance, from its energy delivery to its cooling efficacy,
remains consistent throughout its operational lifespan, ensuring that the
clinical outcomes are predictable and patient satisfaction is maximized. This
structured validation confirms the system's capability to deliver high-ROI

performance and enhanced safety margins in a medical spa or clinical

dermatology setting.




