CO2 Star Fractional Laser Device - Official Clinical Overview & Datasheet

EXECUTIVE SUMMARY

The CO2 Star fractional laser device represents a paradigm shift in ablative skin
resurfacing, engineered for high-volume dermatology clinics and premium
medical spas seeking both clinical excellence and operational profitability.
Unlike conventional CO2 systems that require prolonged downtime and
aggressive post-procedural care, the CO2 Star leverages ultra-pulsed fractional
delivery and dynamic thermal control to achieve deep dermal remodeling with
significantly reduced epidermal injury. This positions the device uniquely at the
intersection of dramatic aesthetic outcomes and patient-acceptable recovery,

driving superior patient satisfaction and practice ROI.

Clinically, the CO2 Star targets the full spectrum of photoaging and textural
irregularities—from deep rhytides and atrophic acne scars to actinic keratosis
and uneven pigmentation. Its value proposition is anchored in three pillars:
minimized pain via real-time epidermal protection, highest-in-class beam
uniformity for consistent results, and a durable, low-maintenance architecture
that lowers cost per procedure. For practices transitioning from non-ablative to
ablative platforms or upgrading legacy CO2 systems, the CO2 Star delivers a

compelling combination of safety, speed, and measurable clinical lift.



CLINICAL ARCHITECTURE & DESIGN

The CO2 Star is built around a hermetically sealed, air-cooled metal RF-excited
CO2 laser tube—imported from a ISO 13485-certified German manufacturer—
delivering 10,600 nm wavelength with pulse duration as short as 150
microseconds. This ultra-pulse configuration minimizes thermal diffusion to
surrounding tissue, reducing hypertrophic scar risk while preserving coagulative
hemostasis for surgical precision. The optical train incorporates gold-plated
mirrors and a fly-eye lens homogenizer, achieving a top-hat beam profile with

<5% energy variance across the entire 15x15 mm scan field.

Thermal management is a core differentiator: the device employs a dual-circuit
refrigeration system comprising a high-flow rotary vane water pump (>3 L/min),

a large-surface copper cold plate, and a medical-grade Peltier module



integrated into the handpiece. This enables continuous sapphire tip cooling
from 0°C to 4°C during stacking pulses, effectively raising the pain threshold by
blocking nociceptor activation at the stratum corneum. The handpiece further
incorporates a contact-sensing interlock that disables emission unless full skin
contact is detected, eliminating air-fire risk. A 10.4-inch full-view capacitive
touchscreen running a real-time OS allows intuitive adjustment of density (5-
95%), depth (up to 1500 um), and stacking (1-3 passes) with procedure-specific

preset protocols.

KEY INDICATIONS & CAPABILITIES

- Fractional Deep Dermal Remodeling: Delivers 10-150 pm micro-ablative
zones with adjustable coagulation layers (50-300 pm). Clinically validated for
moderate-to-severe perioral and periorbital rhytides, achieving 2> 45%
improvement in Fitzpatrick wrinkle scale at 3 months post-single treatment.

- Acne Scar & Trauma Scar Revision: Proprietary "stacking mode" delivers up to
3 pulses per micro-spot without overheating, enabling penetration to reticular
dermis (up to 1200 pym). Demonstrated 60-70% clearance in atrophic boxcar
and rolling scars after 2-3 sessions.

- Pigmentation & Keratosis Clearance: Selective photothermolysis of epidermal
melanin and actinic keratoses via low-fluence high-density patterns (density 30-
40%, fluence 5-15 mlJ). Superior melasma clearance when combined with

fractional non-ablative passes (dual-mode capability).



- Smart Real-Time Impedance Monitoring: Each pulse is preceded by a low-level
electrical impedance measurement (50 kHz) that estimates tissue hydration and
collagen density. The system automatically adjusts fluence and pulse width
within £15% of set parameters, ensuring consistent depth in heterogeneous
scar tissue.

- Surgical & Periorbital Precision: Dedicated 0.5 mm pinpoint spot handpiece
adapter enables linear incisions, margin demarcation, and blepharoplasty
coagulation. Pulse repetition rate up to 1000 Hz allows rapid scanning with

minimal charring.

COMPLIANCE & STANDARDS

The CO2 Star holds Medical CE certification (Class llb, MDR 2017/745 compliant)
and is 510(k)-cleared by the US FDA for dermatological resurfacing, wrinkle
treatment, and scar revision. The manufacturing facility is 1SO 13485:2016
certified for design, production, and final assembly. Additionally, the system
meets IEC 60825-1:2014 Class 4 laser safety requirements, IEC 60601-1 medical
electrical equipment standards, and RoHS 3 environmental compliance. Each
unit ships with a validated dosimetry validation report and a clinical training

certificate from the manufacturer.

TECHNICAL SPECIFICATIONS



Below are the core engineering and performance parameters verified under
standardized test conditions (ambient 23+2°C, 40-60% RH). All values represent

typical performance at end-of-life tube hours (>20,000 shots).

Parameter Specification

Laser Type / Wavelength Sealed RF-excited metal tube CO2

laser / 10,600 nm = 50 nm

Maximum Output Power / Energy 60 W (CW) / 120 mJ per micro-spot

(pulsed, fractional mode)

Spot Size (Fractional) 80-200 p m diameter individually,

scan area 15x15 mm (max)

Pulse Duration Range 150 ps to 10 ms (ultra-pulse to

extended mode)

Max Fluence / Depth Up to 2.5 J/cm? per micro-spot /

1500 pm thermal damage depth

Scan Density & Patterns 5-95% coverage,
square/hexagonal/random dot

patterns, 20 preset shapes

Cooling System TEC + sapphire window (0-4 ° C
continuous) + closed-loop water

pump (>3 L/min) + fan




Repetition Rate

1-1000 Hz (single-shot to scanning

mode)
Display & Interface 10.4" capacitive touchscreen,
1280x800 IPS, real-time

depth/impedance feedback

Power Supply & Safety

AC 110-240V, 50/60 Hz, 800W max,
Class | laser, key switch + foot pedal

interlock




