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"title": "Fractional CO2 Laser for Acne Scars - Official Clinical Overview &

Datasheet",

"content": "EXECUTIVE SUMMARY\n\nThis document presents the clinical

and technical specifications of the next-generation Fractional CO2 Laser System,

engineered specifically for the comprehensive remodeling of atrophic acne

scars. Positioned for high-volume dermatology clinics and premium medical

spas, this device bridges the efficacy gap between aggressive ablative

resurfacing and minimally invasive non-ablative therapies. The primary value

proposition centers on delivering clinically significant scar improvement

(typically 40-70% after 2-3 sessions) with a dramatically reduced downtime

profile, enabled by high-frequency scanning technology and intelligent depth

control.\n\nFor practice owners, the system offers a superior return on

investment (ROI) through a combination of low consumable costs, high patient

throughput (average 20-30 minute procedure time), and a competitive pricing

model that allows for attractive per-session fees ($500-$1,500 USD per

treatment). By addressing both textural irregularities and associated

dyschromia, this device serves as a flagship solution for acne scar revision,

directly competing with higher-cost surgical interventions while outperforming

traditional fractional technologies in collagen



recruitment.\n\n[IMAGE_1]\n\nCLINICAL ARCHITECTURE & DESIGN\n\nThe

hardware architecture integrates a hermetically sealed, all-metal RF-excited

CO2 laser resonator with imported European laser bars, ensuring wavelength

stability at 10,600nm with less than +/- 5% energy fluctuation over 10,000

hours of operation. The optical delivery system employs a 7-axis articulated

arm with gold-plated mirrors for maximal beam integrity, terminating in a

lightweight, ergonomic scanning handpiece. The system's thermal

management relies on a dual-circuit closed-loop liquid cooling system

featuring a high-flow magnetic drive water pump, dual thermoelectric coolers

(TEC), and oversized copper heat sinks, maintaining the laser tube at optimal

operating temperature regardless of ambient conditions.\n\nAdvanced

epidermal protection is achieved through a proprietary active cooling

mechanism: a sapphire contact tip operating at 0-5 degrees Celsius, coupled

with a real-time thermal sensor that modulates energy delivery when skin

surface temperature exceeds 40 degrees Celsius. This design permits aggressive

fractional ablation (up to 70mJ/microbeam) while preserving the stratum

corneum between treatment zones. The scanner supports three distinct

patterns (square, rectangular, hexagonal) with adjustable coverage density from

5% to 40%, enabling providers to customize thermal injury zones from

superficial (100 micron depth) to deep reticular dermis (1.2mm depth).\n\nKEY

INDICATIONS & CAPABILITIES\n- Acne Scar Subtypes (Icepick, Boxcar, Rolling):

Proprietary pulse stacking mode delivers sequential energy to deep icepick and



boxcar scar bases without exceeding epidermal thermal relaxation time (TRT),

achieving histologically confirmed neocollagenesis at depths exceeding

1.5mm.\n- Dyschromia & Texture Equalization: The fractional microbeam array

(80-120 microns per beam) creates microscopic treatment zones (MTZs) that

stimulate rapid epidermal turnover, clinically validated to reduce

post-inflammatory hyperpigmentation (PIH) and erythema by 60% after two

sessions compared to traditional fully ablative CO2 lasers.\n- Smart Treatment

Parameters: An integrated 10.4-inch capacitive touchscreen UI with

patient-specific scar mapping allows operators to adjust fluence (5-150

mJ/microbeam), density (50-600 MTZs/cm²), and dwell time independently. The

system includes 12 pre-programmed clinical protocols (e.g., 'Deep Rolling Scar',

'Sensitive Skin - Mild Atrophy') with real-time fluence adjustment using a foot

pedal.\n- Pain Management & Comfort: The combination of the -5°C sapphire

cooling tip and a synchronized vibration injection system (100 Hz amplitude)

effectively bypasses A-delta fiber activation, enabling treatment of large facial

areas (e.g., full cheeks) with only topical anesthetic (30 minutes) rather than

nerve blocks or general anesthesia.\n- Rapid Downtime Recovery: A proprietary

'scan-and-skip' algorithm randomizes microbeam placement between pulses,

reducing thermal overlap and minimizing total erythema duration to 3-5 days

(versus 10-14 days for traditional CO2), with post-treatment crusting localized

only to the MTZs.\n\nCOMPLIANCE & STANDARDS\n\nThis device is

manufactured under an ISO 13485:2016 certified quality management system



for medical devices. It holds Medical CE Certification (Class IIb) under the

European Medical Device Regulation (MDR 2017/745) and has received 510(k)

clearance from the U.S. Food and Drug Administration (FDA) for the treatment

of acne scars and photoaging. The laser classification is Class 4, requiring

standard laser safety eyewear. All electrical components comply with IEC

60601-1 (Medical Electrical Equipment Safety) and IEC 60601-2-22 (Particular

requirements for laser surgical equipment). The system also meets RoHS and

REACH environmental standards for global distribution.\n\nTECHNICAL

SPECIFICATIONS\n\nThe following parameters define the operational envelope

of the Fractional CO2 Laser System. All values are verified under standardized

testing conditions (ambient temperature 23 ° C +/- 2 ° C, 50% relative

humidity).\n\n[TABLE_1]\n\n[IMAGE_2]",
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"A high-quality 4K realistic promotional image showing a sleek, modern

Fractional CO2 laser for acne scars machine in a bright, luxurious clinical setting,

high tech medical vibe, no text.",

"A high-quality 4K realistic close-up image showing the premium
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{



"headers": ["Parameter", "Specification"],

"rows": [

["Laser Type / Wavelength", "RF-Excited Sealed CO2 / 10,600nm"],

["Output Power", "Up to 60 Watts (Continuous / Pulsed Mode)"],

["Spot Size (Microbeam)", "80µm, 100µm, 120µm (Selectable via

handpiece cap)"],

["Scan Area", "12 x 12 mm, 15 x 15 mm, 18 x 18 mm, 20 x 20 mm"],

["Maximum Fluence (per microbeam)", "150 mJ / microbeam"],

["Scan Density", "50 - 600 MTZs / cm² (5% to 40% coverage)"],

["Ablation Depth Control", "100 µm to 1,200 µm (Coagulation zone up

to 500 µm beyond)"],

["Repetition Rate", "300 Hz maximum (Scanned galvo-driven)"],

["Cooling System", "Sapphire Contact Cooling (-5°C to +5°C) + TEC +

Water Pump + Fan"],

"dimensions": ["Console: 45 x 48 x 125 cm (W x H x D), Arm: 105 cm

reach"],

["Weight", "Approx. 68 kg (150 lbs) including articulated arm"],

["Power Requirements", "110-240 VAC, 50/60 Hz, 15A, Single Phase"],

["Display", "10.4 inch Capacitive Touchscreen, 1024 x 768 resolution"]

]
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