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EXECUTIVE SUMMARY

This document delineates the clinical engineering foundation, optical emission
topology, and integrated epidermal protection systems of the next-generation
diode laser hair removal platform. Designed for sustained duty cycles in
high-volume medical aesthetic environments, the system leverages a
proprietary multi-wavelength stack (755nm / 808nm / 1064nm) to achieve
selective photothermolysis across Fitzpatrick skin types 1-VI. The following
sections provide a hardware deep-dive, performance registry, and certified

compliance framework for procurement and clinical integration.



CLINICAL ARCHITECTURE & DESIGN

The platform employs a resonant diode laser array coupled with a forced-air
and liquid thermal management subsystem. The optical delivery train utilizes a
high-transmission fused silica handpiece waveguide, ensuring fluence
uniformity tolerance of * 5% across the entire spot geometry. A real-time
contact sensing logic interlock prevents inadvertent firing when epidermal

impedance is suboptimal.

KEY INDICATIONS & CAPABILITIES

- Permanent hair reduction for terminal and vellus hairs

- Treatment of pseudofolliculitis barbae (ingrown hair management)

- Axilla, bikini, legs, arms, back, chest, and facial zones (excluding periorbital)
- Integrated skin tone sensor with automatic fluence titration (1-6 Fitzpatrick)

- Repetition rate up to 10Hz for large surface area clearance



COMPLIANCE & STANDARDS

- FDA 510(k) Class Il medical device clearance

- CE 0197 (MDR 2017/745) compliance

- IEC 60825-1:2014 Class 4 laser safety certification

- 1SO 13485:2016 accredited manufacturing facility

- RoHS 3 and REACH environmental compliance

TECHNICAL SPECIFICATIONS

Parameter

Specification

Laser Type / Wavelength

Diode laser stack: 755nm / 808nm /
1064nm (selectable or simultaneous

emission)

Peak Optical Power

Up to 1800W per wavelength channel

Fluence Range

5 — 30J/cm? (step size 0.5 J/cm?)

Spot Size

12mm x 12mm (standard), 15mm x
15mm (large area)) 8mm round

(precision)

Repetition Rate

Single shot to 10 Hz continuous

Cooling System

TEC + Sapphire contact cooling +

closed-loop water + forced air




Pulse Width Range

5 - 500 ms (adjustable in 1T ms

increments)

Skin Tone Sensor

Reflective photoplethysmography +

thermal mapping (Fitzpatrick 1-VI)

User Interface

10.4" capacitive touchscreen, wireless

foot pedal, RFID handpiece reader

Electrical

100-240 VAC, 50/60 Hz, 1500 VA max

(Class | Medical)

Dimensions (Main Unit)

450mm W x 600mm D x 1100mm H

Weight

38 kg (handpiece with cable: 0.8 kg)

Standby / Operating Ambient

15°C - 30°C / 20% - 80% RH

non-condensing

TREATMENT PROTOCOLS (VERIFIED ENERGY REGISTER)

- Fitzpatrick I-11l (Light skin): 10-14 J/cm?, pulse width 10-30ms

- Fitzpatrick IV-V (Olive to brown): 14-18 J/cm?, pulse width 30-50ms

- Fitzpatrick VI (Dark brown/Black): 16—20 J/cm?, pulse width 50-100ms (test

spot mandatory)

- Recommended overlap: <10% per pulse, minimum 6-8 weeks interval

- Cooling pre-pulse: -5°C to 4°C sapphire plate contact




EPIDERMAL PROTECTION MECHANISMS

The integrated cascaded cooling architecture comprises: 1) Thermoelectric
cooler (TEC) pre-chilling to -10°C internal reservoir, 2) recirculating deionized
water loop (thermal capacity 450W), 3) direct-contact sapphire window
(thermal conductivity 35 W/m-K), and 4) forced-air exhaust for handpiece shell.
Post-pulse skin temperature is maintained below 45°C, eliminating erythema

and blistering risks across all nominal settings.

CLINICAL SAFETY & RISK MANAGEMENT

The device incorporates a redundant emergency beam abort, foot pedal
interlock, and key-controlled master power. Each pulse is subjected to a
pre-discharge system health check (diode impedance, coolant flow rate,
contact impedance). In the event of any parameter excursion, the treatment

head automatically inhibits firing and triggers a visual (red ring) and audible



alert.



