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EXECUTIVE SUMMARY

This document serves as the official clinical overview and technical datasheet

for the advanced Dual Thulium Laser Machine, a premier medical aesthetic

device engineered for superior precision and efficacy. Designed by a leading

OEM manufacturer, this platform integrates dual-wavelength thulium laser

technology to address a broad spectrum of dermatological and aesthetic

indications, including onychomycosis, benign pigmented lesions, and skin

resurfacing. The system is characterized by its high peak power, variable pulse

widths, and an advanced integrated cooling mechanism, ensuring both

exceptional clinical outcomes and a superior patient comfort profile. This

whitepaper provides a comprehensive analysis of the device's clinical

architecture, technical specifications, and operational protocols for healthcare

professionals and clinic administrators.



CLINICAL ARCHITECTURE & DESIGN

The Dual Thulium Laser Machine is built upon a foundation of sophisticated

optical engineering and robust system integration. At its core, the system

utilizes a solid-state laser source that emits in the infrared spectrum, specifically

around the 1.9 to 2.0 µm wavelength range, which is highly absorbed by water

and target chromophores. The "dual" designation refers to the system's

capability to operate at two distinct, optimized wavelengths or pulse modalities

within the thulium family, allowing clinicians to tailor treatments for different

tissue depths and conditions. The laser energy is delivered through a highly

articulated, durable handpiece, designed for precise and intuitive application.

This handpiece features an integrated, high-performance cooling system that

actively manages epidermal temperatures, maximizing patient safety and

comfort during treatment.



KEY INDICATIONS & CAPABILITIES

The Dual Thulium Laser Machine is indicated for a wide array of medical and

aesthetic procedures. Its primary applications include the treatment of

onychomycosis (fungal nail infections) by penetrating the nail plate to destroy

fungal pathogens, the removal of benign pigmented lesions, and fractional skin

resurfacing for the improvement of skin texture, tone, and appearance. The

system's dual-wavelength architecture provides a significant clinical advantage,

offering the practitioner the flexibility to treat superficial conditions with a

shallow-penetrating, high-fluence beam and deeper dermal conditions with a

longer-penetrating, lower-fluence profile. This versatility, combined with a

sophisticated computer-controlled scanning system, ensures uniform energy

delivery and reproducible clinical results, making it an indispensable asset for

any modern dermatology or med spa practice.

COMPLIANCE & STANDARDS

The Dual Thulium Laser Machine is engineered and manufactured in strict

accordance with the highest international standards for medical device safety

and performance. It complies with all relevant requirements of the Medical

Device Regulation (MDR) for CE marking and is rigorously tested to meet the



safety standards set forth by the U.S. Food and Drug Administration (FDA) for

its specific indications. The device is classified as a Class II medical device and

conforms to the essential requirements of IEC 60601-1 for medical electrical

equipment, IEC 60825-1 for laser product safety, and relevant ISO 13485

standards for quality management systems. Each unit undergoes extensive

quality assurance and factory calibration to ensure it meets its specified

performance parameters and operates safely in a clinical environment.

TECHNICAL SPECIFICATIONS

Parameter Specification

Laser Type / Wavelength Solid-State Thulium Laser / 1927nm &

1940nm (Dual Wavelength)

Laser Class Class IV (IEC 60825-1)

Average Power Up to 60W (Configurable per

Wavelength)

Peak Power > 1000W

Pulse Duration Selectable (e.g., 100 µs to 50 ms)

Repetition Rate 1 Hz to 50 Hz (User Adjustable)

Spot Size Variable (e.g., 1mm, 3mm, 5mm) &

Fractional Arrays

Cooling System Integrated TEC + Sapphire Contact +



Air + Liquid Cooling

Cooling Temperature Range 4°C to 10°C (Adjustable)

Scanning System Computer-Controlled Motorized

Scanning for Uniform Energy Delivery

Display Interface High-Resolution 10.1" Capacitive

Touchscreen (Smart UI)

User Presets Pre-configured Protocols for

Onychomycosis, Pigmented Lesions,

Resurfacing

Operating Voltage / Frequency 100-240V AC, 50/60Hz (Auto-Sensing)

Power Consumption Max 800W

Dimensions (W x D x H) Approx. 400mm x 450mm x 950mm

(Console)

Weight Approx. 45 kg (Main Console)

Safety & Compliance CE (MDR), FDA-Cleared, IEC 60601-1,

IEC 60825-1, ISO 13485

CLINICAL PROTOCOLS

Prior to each treatment session, a comprehensive patient consultation is

mandatory to evaluate skin type, medical history, and treatment suitability.



Standard operating procedures dictate the use of appropriate personal

protective equipment (PPE), including wavelength-specific laser safety eyewear

for both the operator and patient. Treatment parameters, including fluence,

spot size, pulse duration, and scanning pattern, must be carefully selected

based on the specific indication and patient's tissue response. The integrated

cooling system is activated during the pulse to maintain epidermal

temperatures below the threshold for thermal injury. Post-treatment, patients

should be advised on proper skincare and sun protection. It is imperative to

adhere to the recommended maintenance and calibration schedule outlined in

the full user manual to ensure the device's longevity and consistent

performance.


