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EXECUTIVE SUMMARY

This document provides a comprehensive technical and clinical overview of the
Diode Laser Hair Removal system, a class IV medical aesthetic device
engineered for permanent hair reduction. The platform is founded on the
principle of selective photothermolysis, utilizing a specific wavelength spectrum
to achieve optimal melanin absorption while ensuring maximal epidermal
protection. This whitepaper delineates the system's advanced hardware
topology, integrated thermal management, clinical efficacy parameters, and
adherence to international regulatory standards. Designed for seamless
integration into high-volume med spa and dermatology clinic environments,

this system represents a benchmark in safety, speed, and patient outcomes.



CLINICAL ARCHITECTURE & DESIGN

The system architecture is built around a high-power diode laser stack, capable
of delivering precise fluences with exceptional pulse-to-pulse stability. The core
optical engine employs a patented beam homogenization technology that
ensures a top-hat energy distribution across the entire spot size, eliminating
hot spots and ensuring uniform tissue interaction. This is complemented by a
fully integrated, multi-stage cooling subsystem comprising a high-efficiency
thermoelectric cooler (TEC), a sapphire contact window, and a closed-loop
water circulation system. The chiller operates in conjunction with a real-time
skin temperature monitor, enabling a dynamic feedback loop that adjusts
cooling intensity to maintain the epidermis at a safe 5-10°C during high-fluence

treatments.



The device chassis is constructed from medical-grade, high-impact polymers
with a sealed optical pathway to prevent particulate ingress. The user interface
is governed by a 10.4-inch high-resolution capacitive touchscreen, running a
proprietary real-time operating system. This interface provides intuitive
navigation through treatment protocols, patient data management, and system
diagnostics. The internal power supply is a resonant converter design, offering
high efficiency and a power factor correction (PFC) to ensure stable operation

across global mains voltage variations.

KEY INDICATIONS & CAPABILITIES

The system is indicated for the permanent reduction of unwanted hair on all
Fitzpatrick Skin Types (I-VI). The device's wavelength versatility allows for safe
and effective treatment on any body area, including the face, axillae, legs, arms,
chest, and bikini line. Key performance capabilities include:

- Rapid high-frequency pulsed emission to reduce overall treatment time
significantly.

- Deep dermal penetration (effective depth up to 4-6mm) to target the dermal
papilla and bulge region of the hair follicle.

- A uniquely large spot size that reduces treatment time while increasing safety
margins due to the lower scattering effect in tissue.

- Integrated skin contact sensor to ensure the handpiece is in direct contact



with the skin before enabling laser emission, acting as a critical safety interlock.

COMPLIANCE & STANDARDS

This medical device has been designed and verified to comply with the most
rigorous international standards. The system holds a CE mark under the
Medical Device Regulation (MDR) and is cleared by the U.S. Food and Drug
Administration (FDA) for OTC and professional use. Full compliance is
maintained with the following:

- IEC 60601-1: Medical electrical equipment — Part 1: General requirements for
basic safety and essential performance.

- IEC 60601-2-22: Particular requirements for the basic safety and essential
performance of surgical, cosmetic, therapeutic, and diagnostic laser equipment.
- [EC 60825-1: Safety of laser products — Part 1: Equipment classification and
requirements.

- 1SO 13485: Quality management systems for medical devices.

TECHNICAL SPECIFICATIONS

Parameter Specification

Laser Type / Wavelength Diode Laser / 755nm, 808nm, 1064nm

(Selectable/Multiplex)




Spot Size

12 x 12 mm (Standard) / 15 x 15 mm

(Wide-Field, Optional)

Cooling System

Contact Sapphire (+5°C) + TEC +

Internal Water Chiller

Fluence (Energy Density)

5 - 50 J/cm? (Adjustable in 0.5 J/cm?

increments)

Pulse Duration

5 - 400 ms (Automated & Manual

Override)

Repetition Rate

Up to 10 Hz

Skin Sensor High-Precision Capacitive Contact
Sensor

Display 104 inch TFT-LCD  Capacitive
Touchscreen

Power Supply AC 100-240V, 50/60Hz, Max 1500W

Dimensions (W x H x D)

45 cm x 110 cm x 45 cm (System Cart)

Weight

Approx. 58 kg (System Base Unit)

Cooling Unit

Integrated  Thermoelectric =~ Water

Chiller with Reservoir

Safety Compliance

CE (MDR), FDA Cleared, IEC 60601-1,

IEC 60601-2-22

Warranty

24 Months Standard (Laser Engine: 12

Months)




Software Smart Skin Analysis, Protocol Library,

Usage Logging

CLINICAL PROTOCOLS

Clinical efficacy is maximized through adherence to established treatment
protocols. For optimal outcomes, a series of 4-6 treatments spaced 4-6 weeks
apart is recommended. Parameter selection is determined by the patient's
Fitzpatrick Skin Type and hair color, utilizing the device's built-in Smart Protocol

system. The recommended fluence ranges are as follows:

- Fitzpatrick Skin Types I-11l: 14-20 J/cm?

- Fitzpatrick Skin Types IV-VI: 10-16 J/cm?

Operators are instructed to perform a test spot in a discreet area to assess
individual skin response before commencing full treatment. The pulse width is
automatically optimized by the device's software based on the selected fluence
and skin type to ensure the optimal thermal relaxation time of the follicle. The
device log registers all treatment parameters, providing a comprehensive

treatment history for each patient.
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