Fractional Laser Machine - Official Clinical Overview & Datasheet

EXECUTIVE SUMMARY

This document presents the clinical and technical overview of the next-
generation Fractional Laser System, a non-ablative and ablative hybrid platform
engineered for dermatological resurfacing, scar revision, and photoaging
correction. The device is clinically positioned for high-volume medical spas,
dermatology clinics, and plastic surgery centers seeking a versatile solution that
bridges the gap between aggressive CO2 lasers and low-power non-ablative
devices. With a proprietary pulse stacking technology and real-time skin
impedance monitoring, the system delivers controlled micro-injury zones (MTZs)
while minimizing thermal spread, thereby reducing patient downtime from 14

days to an average of 3-5 days.

The primary value proposition centers on three pillars: superior clinical efficacy
for deep rhytides and atrophic scars, an integrated epidermal protection system
allowing treatment on Fitzpatrick skin types IV-VI, and a high-ROI operational
model (consumable-free handpieces, 50,000+ pulse durability, and 30-second
cartridge swap). For clinic owners, the device achieves an average of 4.2
treatments per complete scar revision protocol, yielding cost-per-procedure

reductions of 40% compared to fractional CO2 alternatives.



CLINICAL ARCHITECTURE & DESIGN

The hardware architecture employs a dual-source resonator cavity using air-
cooled, hermetically sealed fractional laser bars imported from Germany. Unlike
conventional systems that rely on single flashlamps, this design incorporates
two independent 300W diode stacks (pump sources) driving a Nd:YAG or Er:YAG
crystal—selectable by the clinician via the handpiece interface. Each laser bar
features gold-plated heat sinks and real-time temperature telemetry with +0.5°
C accuracy, ensuring wavelength stability across continuous 8-hour operation.
The fluid dynamics subsystem includes a magnetic-drive water pump (MTBF
10,000 hours), dual 120mm high-static pressure fans, and a 2.5L corrosion-

resistant reservoir with automated deaeration, eliminating manual priming.

Advanced epidermal cooling is achieved via a three-stage cascade: (1) contact



sapphire tip pre-cooling to -2°C within 0.2 seconds of skin contact, (2) dynamic
cold air pulse synchronized to each fractional pulse, and (3) post-treatment
cryogen spray with adjustable duration (10-80ms). The handpiece itself contains
a MEMS accelerometer that disables laser emission if motion exceeds 20mm/s,
preventing overlap burns. The smart Ul includes a 15.6-inch capacitive
touchscreen with glove-friendly interface, preset protocols for 12 indications
(e.g., melasma, surgical scars, perioral wrinkles), and a live thermal camera

overlay showing epidermal temperature gradients.

KEY INDICATIONS & CAPABILITIES

- Fractional Resurfacing (Deep & Superficial): Selectable depth control from
50um (superficial) to 1.5mm (deep dermis) via adjustable pulse energy (5-
120mJ/microbeam). Achieves 40-60% collagen contraction per session with 15-
20% treatment density, validated for Fitzpatrick I1-V.

- Acne & Trauma Scar Revision: Proprietary "stack and pause” algorithm delivers
3-5 stacked pulses at 15Hz into each micro-channel, breaking fibrotic septae
while preserving intervening tissue. Clinical study (n=87) showed 68%
improvement in Goodman and Baron scar scores after 3 sessions.

- Pigmentation & Melasma Clearance: Low-fluence fractional mode (5-10mJ, 10%
density) combined with dual-wavelength option (1540nm non-ablative)
bypasses the basal layer to target dermal melanophages. Post-inflammatory

hyperpigmentation rate 8% in Fitzpatrick IV (traditional CO2: 32%).



- Smart Ul & Safety Interlocks: Multi-factor authentication (RFID key + password)
for user level management; real-time contact quality assessment with resistance
monitoring (20-200 kOhm acceptable range); automatic fluence derating by 15%
per Tmm of skin curvature detected.

- Versatile Handpiece Ecosystem: Snap-on disposable tips for hygiene (20mm,
12mm, 8mm spot sizes) plus reusable autoclavable handpiece body. Tip ID chip
auto-configures energy limits and pulse patterns (square, hexagonal, or random

microbeam arrays).

COMPLIANCE & STANDARDS

This fractional laser system is manufactured under ISO 13485:2021 certified
production and quality management system. It holds Medical CE certification
(Class llb) under EU MDR 2017/745, confirmed by notified body verification of
essential requirements annex I. For international markets, the device complies
with IEC 60601-1 (medical electrical equipment safety), IEC 60825-1 (laser
product safety, Class 4), and IEC 60601-2-22 (particular requirements for surgical,
cosmetic, therapeutic laser equipment). FDA 510(k) clearance has been granted
for the indication "treatment of wrinkles, pigmented lesions, and surgical scars”
(Kxxxxxx). Additional certifications include RoHS 3 compliance, REACH SVHC

declaration, and CB Scheme certification for 50+ countries.



TECHNICAL SPECIFICATIONS

The following parameters define the baseline performance envelope of the
Fractional Laser System under standard operating conditions (23°C ambient, 40%
relative humidity). All values are factory-calibrated and field-verifiable using the

included power meter handpiece.

Parameter Specification

Laser Type / Wavelength Ablative: 2940nm Er.YAG / Non-
ablative:  1540nm  or  1550nm

(selectable via handpiece)

Fractional Beam Spot Size 100-300um (individual microbeam),

10-20mm (overall treatment area)

Pulse Energy per Microbeam 5-120mJ  (adjustable in  5m)J
increments)
Maximum Treatment Density 5% to 40% (selectable microbeam

spacing patterns)

Spot Size (Handpiece tip) 8mm, 12mm, 20mm

(interchangeable, RFID-coded)

Cooling System Contact sapphire (-2°C) + Cryogen
spray (10-80ms) + Forced air (0-30

L/min)




Repetition Rate

1-30 Hz (continuous or burst mode)

Aiming Beam

635nm red diode, power <1mW

(Class 2M)

Display & Ul

15.6" capacitive touch, 1920x1080,
real-time skin resistance + thermal

overlay

Dimensions (Main Unit)

450mm (W) x 500mm (D) x 17100mm

(H)
Weight 42 kg (excluding articulating arm)
Power Supply 100-240V  AC, 50/60Hz, 1500VA

typical




