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CLINICAL ARCHITECTURE & PERFORMANCE REFERENCE MANUAL: CO2

FRACTIONAL LASER

EXECUTIVE SUMMARY

The CO2 Fractional Laser System represents a paradigm shift in dermatological
and aesthetic tissue remodeling. Engineered for precision and safety, this
device utilizes a 10,600nm wavelength to deliver controlled, fractional
photothermolysis. By creating microscopic thermal zones (MTZs) within the
dermis, the system triggers a rapid, robust endogenous wound healing
response, promoting neocollagenesis and elastin synthesis without
compromising the integrity of the surrounding tissue. This manual serves as the
definitive clinical and technical reference for qualified medical professionals,
detailing the system's architecture, operational protocols, and safety
compliance frameworks for optimal patient outcomes in medical spas and

dermatology clinics.



CLINICAL ARCHITECTURE & DESIGN

The system is built upon a high-stability, sealed CO2 laser resonator, delivering
a peak power output that is precisely regulated by a proprietary
radio-frequency (RF) excitation module. The optical delivery system utilizes a
7-axis articulated arm with gold-coated mirrors to ensure minimal energy loss
from the source to the handpiece. At the core of its design is the proprietary
Intelligent Fractional Technology (IFT), which dynamically adjusts the pulse
energy and density based on real-time skin impedance feedback. The chassis
incorporates a high-efficiency, closed-loop water cooling circuit coupled with a
thermoelectric (TEC) chiller, ensuring thermal stability for prolonged
operational periods and consistent beam profile integrity. The intuitive
15.6-inch capacitive touchscreen interface serves as the command center,

offering preset treatment protocols and granular manual control over all critical



parameters.

KEY INDICATIONS & CAPABILITIES

The CO2 Fractional Laser is indicated for a comprehensive range of
dermatological conditions and aesthetic concerns. Primary applications include
the reduction of fine lines, deep rhytides, and solar elastosis. It is highly
effective for the treatment of atrophic and hypertrophic scars, including acne
scars and surgical scars. Additional capabilities extend to the management of
benign epidermal and dermal lesions, such as seborrheic keratosis, actinic
cheilitis, and xanthelasma. The system's versatility allows for both superficial
ablation and deep dermal coagulation, making it suitable for full-field
resurfacing and targeted fractional treatments across various Fitzpatrick skin

types, with appropriate pre-treatment protocols.

COMPLIANCE & STANDARDS

This medical device is manufactured in strict accordance with ISO 13485:2016
quality management systems. It holds CE marking (Class llb) and has received
510(k) clearance from the U.S. Food and Drug Administration (FDA) for
dermatological use. The system complies with IEC 60601-1 (Medical Electrical

Equipment) and IEC 60825-1 (Safety of Laser Products). The integrated safety



systems, including a key switch, emergency stop, and a patient-ready
audible/visual ready indicator, ensure compliance with Class 4 laser safety
requirements. A rigorous electromagnetic compatibility (EMC) testing regimen
confirms the device's immunity to external interference and its lack of

deleterious emissions.

TECHNICAL SPECIFICATIONS

The CO2 Fractional Laser is a class 4 medical laser system. Its primary emission
wavelength is 10,600nm. The device operates at an average output power
range of 10 to 40 Watts, with a peak pulse power exceeding 150 Watts in
ultra-pulse mode. The scanning handpiece delivers a fractional beam with a
spot size of 120um, offering adjustable coverage rates from 5% to 95% via a
variable scan pattern. The maximum treatment area is 20mm x 20mm. The
system features a dedicated cool-scanning mode with a pre-cooling
mechanism to enhance patient comfort. It is powered by a standard 110-240V
AC, 50/60Hz power supply with a maximum power consumption of 800VA.
Physical dimensions are 45cm (W) x 55cm (D) x 120cm (H), with a weight of
approximately 55kg. The system includes a water-cooled chiller unit and an

articulated arm with a balanced handpiece for ergonomic operation.

Parameter Specification




Laser Type / Wavelength C0O2/10,600nm

Average Output Power 10 - 40 Watts

Peak Pulse Power > 150 Watts (Ultra-Pulse Mode)
Fractional Spot Size 120pm

Coverage Rate 5% - 95% (Variable)

Max Treatment Area 20mm x 20mm

Cooling System Integrated TEC + Water + Air
Power Supply 110-240V AC, 50/60Hz, 800VA
Dimensions (W x D x H) 45cm x 55cm x 120cm

Weight ~55kg

Regulatory Compliance CE (Class llb), FDA 510(k)

CLINICAL PROTOCOLS

Pre-treatment protocols mandate a thorough patient consultation, including a
medical history review, Fitzpatrick skin typing, and a test spot procedure 24-48
hours prior to the full treatment. A topical anesthetic (e.g., 5% lidocaine/7%
tetracaine) is applied for 45-60 minutes under occlusion to mitigate discomfort.
During treatment, the system is set to the appropriate mode: Active FX (for
superficial resurfacing) or Deep FX (for dermal remodeling). Pulse energy is

typically ranged from 10mJ to 50mJ per microscopic treatment zone, with




density settings from 5% to 25% depending on the severity of the condition
and the treated area. The handpiece is applied perpendicular to the skin, with a
uniform scanning motion to ensure consistent coverage. Post-treatment, the
skin is cleansed and a soothing ointment (e.g., petrolatum-based) is applied to
promote healing. Patients are advised to avoid direct sunlight and adhere to

strict sun protection regimen (SPF 50+) for a minimum of 3-6 months

post-procedure.




