Fractional CO2 Laser Installation and Setup Manual - Official Clinical Overview
& Technical Datasheet

EXECUTIVE SUMMARY

This document serves as the definitive clinical and technical reference for the
installation, initial setup, and operational validation of the Fractional CO2 Laser
Aesthetic System (hereafter referred to as "the System"). Designed for
dermatology clinics, medical spas, and hospital-based aesthetic centers, this
manual provides a comprehensive overview of the system's architecture,
hardware specifications, clinical capabilities, and regulatory compliance
framework. Adherence to the protocols outlined herein ensures optimal device

performance, patient safety, and long-term reliability.

The Fractional CO2 Laser represents a paradigm shift in skin resurfacing and
rejuvenation, leveraging the principle of fractional photothermolysis to deliver
controlled columns of thermal damage (microthermal zones) while preserving
the surrounding tissue for rapid healing. This document details the precise
installation prerequisites, energy delivery specifications, and the sophisticated
cooling mechanisms that underpin the system's superior clinical outcomes and

patient comfort profile.



CLINICAL ARCHITECTURE & DESIGN

The System is engineered as a fully integrated, turnkey aesthetic workstation. Its
core architecture is built around a sealed, radio frequency-excited CO2 laser
source, which ensures stable, high-energy output with an exceptionally long
operational lifespan. The laser resonator is optimized for a 10,600nm
wavelength, the peak absorption wavelength for water in the epidermis and
dermis, guaranteeing precise tissue interaction with minimal collateral thermal

spread.

The system chassis houses a precision beam delivery system, including a
high-speed galvanometer-driven scanner. This scanner projects the fractional
pattern onto the target tissue with exceptional accuracy and uniformity. The

ergonomic handpiece incorporates a dynamic safety interlock, a real-time



contact sensor, and advanced optical delivery optics. The entire system is
managed by a proprietary, high-speed embedded controller that monitors
energy delivery, scanning speed, and cooling parameters in real-time, ensuring

each pulse adheres to the user-defined treatment parameters.

KEY INDICATIONS & CAPABILITIES

This device is clinically indicated for a wide range of dermatological and

aesthetic applications, including but not limited to:

- Dermatological Conditions: Treatment of atrophic and hypertrophic scars,
including acne scars and surgical scars; management of actinic keratosis and
superficial skin lesions.

- Aesthetic Rejuvenation: Comprehensive facial and non-facial skin resurfacing
for the reduction of fine lines, deep wrinkles, and photoaging; improvement of
skin tone, texture, and pigmentation irregularities; overall skin tightening and

laxity improvement.

COMPLIANCE & STANDARDS

The Fractional CO2 Laser System is manufactured in strict accordance with the

highest global quality and safety standards. The system is a Class Ilb medical



device (under European Medical Device Regulation) and is fully compliant with

the following key directives and standards:

- Medical Device Regulation (MDR) 2017/745: Annex | General Safety and
Performance Requirements.

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

- IEC 60601-2-22: Particular requirements for basic safety and essential
performance of surgical, cosmetic, therapeutic, and diagnostic laser equipment.
- FDA 21 CFR Part 1040: Performance standards for light-emitting products
(with deviations as per Laser Notice No. 56).

- ISO 13485: Medical devices - Quality management systems - Requirements for

regulatory purposes.

TECHNICAL SPECIFICATIONS

Parameter Specification

Laser Type Sealed RF-Excited Carbon Dioxide
(CO2)

Wavelength 10,600 nm

Operation Mode Pulsed / Continuous Wave (CW) with
Gating




Pulse Energy Range

10 — 120 mJ (per microthermal zone)

Maximum Average Power

40 Watts

Spot Size (Focal)

Approx. 120 pm

Scanning Pattern

Square, Rectangle, Hexagonal, Oval,

User-defined

Scan Area (Max)

Up to 20 x 20 mm

Cooling System

Integrated Air and Water-based Chiller

Unit

Input Power

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

Dimensions (H x W x D)

1200 mm x 500 mm x 600 mm

Weight Approx. 65 kg (143 Ibs)

Display 15.6" High-Resolution Touchscreen
Interface

Safety Class Class 4 Laser Product

CLINICAL PROTOCOLS

Clinical parameter selection is guided by the severity of the condition and the

patient's skin phototype, as per the Fitzpatrick scale. The system's user interface

provides intuitive access to a library of pre-programmed, clinically validated

treatment presets for various indications. These presets automatically configure




the optimal energy density, dwell time, and density to maximize efficacy while
minimizing risk. For advanced users, a custom mode allows for independent

adjustment of all key parameters.

A successful installation mandates the verification of the system's calibration
using the integrated power meter and the completion of a full operational test
sequence on the provided test material. This ensures the entire optical train is
functioning correctly and that the delivered energy is within the specified
tolerance. The system also includes a patient safety key and an emergency stop
mechanism, which must be verified during setup. Regular maintenance, as

detailed in the service manual, includes cleaning the optics and checking the

cooling system fluid levels to maintain peak performance.




