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EXECUTIVE SUMMARY

This document establishes the definitive Final Quality Control (FQC) Release

Criteria for our premium medical aesthetic device platform. Designed to ensure

absolute performance integrity, patient safety, and regulatory adherence, these

criteria represent the culmination of rigorous engineering validation, clinical

testing, and manufacturing excellence. Every unit must successfully pass this

comprehensive FQC protocol prior to release for clinical deployment. The

criteria encompass optical output verification, thermal management validation,

software functionality testing, and safety system interrogation to guarantee

that each device meets or exceeds the stringent requirements of global

regulatory bodies. This whitepaper serves as the authoritative reference for

clinical engineers, procurement specialists, and regulatory compliance officers.



CLINICAL ARCHITECTURE & DESIGN

The device architecture is engineered upon a foundation of redundant safety

systems and precision optical delivery. The FQC release process validates the

integrity of the primary subsystems: the diode laser bank, the multi-wavelength

emission module, the integrated TEC (Thermoelectric Cooler) and sapphire

contact cooling engine, and the intelligent user interface. During FQC, the

harmony between these subsystems is rigorously tested to ensure consistent,

reproducible clinical outcomes. The system employs a closed-loop feedback

mechanism that continuously monitors energy delivery and skin interface

temperature, automatically adjusting parameters to maintain optimal treatment

conditions. This design philosophy, verified at the FQC stage, ensures that the

device operates within its specified performance envelope under all clinical

scenarios, from low-fluence epidermal treatments to high-energy dermal



applications.

KEY INDICATIONS & CAPABILITIES

The platform is indicated for a broad spectrum of aesthetic procedures,

including but not limited to: permanent hair reduction, vascular lesion

clearance, pigmented lesion treatment, and skin rejuvenation. The FQC release

criteria are calibrated to ensure the device's efficacy across all supported skin

types (Fitzpatrick I-VI) and treatment areas. Each unit's output is verified against

a master reference standard to guarantee that the energy delivered to the

tissue matches the prescribed settings with an accuracy of ±5%. Capabilities

validated during FQC include the seamless switching between multiple

wavelengths (755nm, 808nm, 1064nm), variable pulse width modulation (from

5ms to 400ms), and a range of fluences (1-50 J/cm²), enabling clinicians to tailor

treatments with unparalleled precision. The FQC protocol confirms that the

device's proprietary Sapphire ICE cooling mechanism maintains an epidermal

temperature of 5-10 ° C throughout the pulse, ensuring a virtually painless

patient experience.

COMPLIANCE & STANDARDS

Adherence to international medical device standards is non-negotiable. The



FQC Release Criteria are directly mapped to the requirements of ISO

13485:2016 for quality management systems, ISO 14971 for risk management,

and IEC 60601-1 for basic safety and essential performance. Furthermore, the

criteria are designed to satisfy the technical documentation requirements for CE

marking under the Medical Device Regulation (MDR) 2017/745 and the

pre-market notification process for FDA 510(k) clearance. The FQC audit

includes a thorough review of the device's electromagnetic compatibility (EMC)

as per IEC 60601-1-2, laser safety classification per IEC 60825-1, and software

validation per IEC 62304. Successful completion of the FQC protocol signifies

that the device is compliant with all applicable standards and is ready for global

market distribution.

TECHNICAL SPECIFICATIONS

The technical specifications verified during the FQC process are detailed below.

These values represent the guaranteed performance metrics for each

production unit.

Parameter Specification

Laser Type / Wavelength Diode Laser: 755nm ± 5nm, 808nm ±

5nm, 1064nm ± 10nm

Fluence (Energy Density) 1 - 50 J/cm² (Adjustable in 0.5 J/cm²



increments)

Pulse Width 5 ms - 400 ms (Selectable per

wavelength)

Spot Size 15 x 15 mm (Standard), 10 x 25 mm

(Optional Handpiece)

Repetition Rate 1 - 10 Hz (Dependent on fluence and

cooling)

Cooling System TEC + Sapphire Plate Contact Cooling

(5°C - 10°C at skin interface)

Input Power 100-240 VAC, 50/60 Hz, 1500 VA

Dimensions (W x D x H) 45 cm x 50 cm x 105 cm (Console)

Weight Approx. 85 kg (System with standard

handpiece)

Display 15.6-inch High-Resolution Color

Touchscreen

Safety Systems Motion Sensor, Contact Sensor,

Temperature Monitor, Emergency Stop

CLINICAL PROTOCOLS

The FQC release is not solely a hardware verification; it also validates the



operational integrity of the device through a series of simulated clinical

protocols. These protocols are designed to mimic real-world treatment

scenarios, ensuring that the device performs reliably under continuous

operation. The FQC process executes automated and manual test sequences

that evaluate the user interface responsiveness, treatment parameter stability,

and safety shutdown mechanisms. For instance, a protocol may involve a series

of high-fluence pulses at maximum repetition rate to assess thermal dissipation

and system stability. Another protocol focuses on the low-fluence range to

confirm energy output linearity and control precision. Upon successful

completion of these protocols, each device is issued a unique Certificate of

Compliance, detailing the results of its individual FQC tests, which serves as a

permanent record for quality traceability. This meticulous approach reinforces

our commitment to delivering devices that not only meet but exceed the

expectations of clinicians and their patients.




