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EXECUTIVE SUMMARY

This document serves as the definitive clinical and technical reference for the
Thulium Laser Machine, a state-of-the-art aesthetic platform engineered for
precision dermatological and surgical applications. Operating within the
1927nm wavelength spectrum, this device exploits the unique absorption peak
of water in tissue, enabling highly targeted, superficial ablative and coagulative
effects with minimal collateral thermal damage. The system is designed to
deliver reproducible clinical outcomes for skin resurfacing, rhytide reduction,
and the treatment of pigmented lesions, while prioritizing patient safety and
operator ease-of-use through an advanced, intelligent delivery architecture.
This whitepaper details the internal hardware topology, clinical capabilities, and
comprehensive performance specifications that define this premium OEM

medical device.



CLINICAL ARCHITECTURE & DESIGN PHILOSOPHY

The Thulium Laser Machine is built upon a foundation of selective
photothermolysis, optimized for the 1927nm wavelength. At its core, the device
integrates a high-stability, solid-state Thulium-doped fiber laser source. This
architecture ensures exceptional beam quality (M? < 1.1) and long-term power
stability, which are critical for consistent clinical outcomes. The system's
closed-loop optical feedback mechanism continuously monitors and adjusts
output energy in real-time, compensating for line voltage fluctuations and
thermal drift. The proprietary optical delivery system utilizes a highly durable,
articulated arm or premium-grade fiber optic cable, terminated with a range of
precision-engineered handpieces. These handpieces incorporate advanced
scanning technology that delivers a uniform, non-overlapping pattern of

micro-ablative zones, ensuring homogeneous treatment coverage and



predictable healing responses.

KEY INDICATIONS & CAPABILITIES

The Thulium Laser Machine is clinically indicated for a broad spectrum of
aesthetic and dermatological procedures, providing a versatile solution for
modern practices. Its primary indications include: the treatment of
photodamaged skin, including actinic keratosis; the improvement of fine lines
and superficial to moderate rhytides; the reduction of dyschromia and benign
pigmented lesions; and general skin texture and tone enhancement. The
precise ablative depth of the 1927nm wavelength allows for effective epidermal
resurfacing while stimulating a robust neocollagenesis response in the
underlying dermis. This makes the system exceptionally effective for full-face
rejuvenation, peri-oral and peri-orbital treatments, as well as targeted spot
therapies. The platform's versatility extends to neck, chest, and hand
rejuvenation, positioning it as a comprehensive solution for a growing patient

demographic seeking non- or minimally-invasive aesthetic interventions.

COMPLIANCE & STANDARDS

The Thulium Laser Machine is engineered and manufactured in full compliance

with the highest global regulatory and safety standards. The device holds CE



marking under the Medical Device Regulation (MDR) and is FDA 510(k) cleared

for the indications specified in its instructions for use. System safety and

performance are validated against a rigorous suite of international standards,

including IEC 60825-1 for laser safety, IEC 60601-1 for medical electrical

equipment, and ISO 13485 for quality management systems. The integrated

electrical and optical safety interlocks, including a fail-safe emergency stop,

key-switch control, and audible/visual emission indicators, ensure the highest

level of protection for both the patient and the operator. The following table

details the key technical specifications verified under these stringent

compliance protocols.

TECHNICAL SPECIFICATIONS

Parameter

Specification

Laser Type / Wavelength

Solid-State Thulium-Doped Fiber /

1927 nm

Average Power Output

Up to 30 Watts (Continuous /

Adjustable)

Maximum Pulse Energy

Up to 50 Joules (Variable)

Pulse Duration Range

0.5 ms to 20 ms (Programmable)

Repetition Rate

1 Hz to 50 Hz (Selectable)

Spot Size (Handpiece Dependent)

2 mm - 15 mm (Zoom / Fixed Options)




Cooling System Active Contact Cooling (TEC +

Sapphire + Water + Air)

Dimensions / Weight 45 cm x 55 cm x 110 cm (H) / 35 kg

Power Supply 100-240 VAC, 50/60 Hz, 15 A

(Auto-Sensing)

Interface Full-Color, High-Resolution,

Touchscreen Ul

RECOMMENDED CLINICAL PROTOCOLS & OPERATIONAL PARAMETERS

Optimal clinical outcomes with the Thulium Laser Machine are achieved
through a patient-centric protocol that customizes treatment parameters based
on individual skin phototype and the specific condition being addressed. For
photodamage and rhytides, a typical starting fluence ranges from 5 to 15 J/cm?,
delivered with a pulse duration of 1-2 milliseconds, and a spot size of 10-15mm.
For pigmented lesion removal, higher fluences (15-25 J/cm?) with shorter pulse
durations may be employed. A critical aspect of the protocol is the integration
of the device's integrated contact cooling system, which actively cools the
epidermis prior to, during, and after the laser pulse. This dynamic cooling
mechanism, controlled by the system's smart Ul, preserves the epidermal

barrier, enhances patient comfort, and allows for the safe delivery of higher




therapeutic energies. The automated preset selection, based on skin type
analysis, guides the practitioner to the most effective and safest starting

parameters, streamlining workflow and standardizing treatment excellence

across a diverse range of patients.




