
Laser Tattoo Removal Machine - Official Clinical Overview & Datasheet 

EXECUTIVE SUMMARY 

 

The Laser Tattoo Removal Machine represents a paradigm shift in pigment 

eradication technology, engineered exclusively for high-volume medical spas, 

dermatology clinics, and aesthetic surgery centers. Clinically positioned as the 

gold standard for multi-color tattoo clearance, this system combines 

picosecond-domain pulse generation with advanced epidermal protection, 

delivering superior fragmentation of ink particles while minimizing thermal 

diffusion to surrounding dermal tissue. The primary value proposition centers 

on accelerated treatment timelines (reducing typical sessions from 10-12 to 3-

5), exceptional safety profiles across Fitzpatrick skin types I-VI, and a compelling 

return on investment through consumable-free operation and sub-millisecond 

service intervals. 

 

Unlike conventional Q-switched nanosecond platforms, this device leverages 

proprietary variable pulse duration technology (450ps to 8ns) and dual-

wavelength beam homogenization, enabling precise targeting of both 

professional and amateur tattoos, traumatic pigmentation, and recalcitrant 

multi-layered inks. The integrated real-time skin impedance monitoring and 

dynamic cooling feedback loop ensure reproducible clinical outcomes with 

reduced discomfort, positioning the machine as the preferred capital 



equipment for clinics seeking to expand their revenue-generating laser services 

with minimal operator learning curve. 

 

 

 

CLINICAL ARCHITECTURE & DESIGN 

 

The hardware architecture prioritizes optical efficiency and thermal stability. At 

its core, the system utilizes a pair of medical-grade, air-cooled Nd:YAG laser bars 

(imported from German optics foundries) operating at 1064nm and frequency-

doubled 532nm, with an optional 785nm diode-pumped solid-state module for 

red and orange pigments. The resonator cavity features a dielectric-coated, anti-

reflective lens train delivering M-squared <1.3 beam quality, translating to peak 

fluences exceeding 8 J/cm ²  through a uniform top-hat spot profile. A 

hermetically sealed optical bench prevents particulate contamination, while the 

dual-cartridge deionized water circulation loop (1.8L capacity) maintains the 



pump chambers at ±0.5°C stability even during 10Hz burst mode operation. 

 

Epidermal cooling is achieved via a three-stage cascade mechanism: a 150W 

TEC (thermoelectric) pre-cooler, a continuous-flow sapphire contact window 

(temperature range -5°C to +10°C, adjustable in 0.5°C increments), and a 

secondary forced-air vortex assist. This combination generates a thermal 

protection depth of approximately 200-300µm into the stratum corneum, 

preserving basal layer viability while allowing supra-threshold fluences 

targeting dermal ink-laden macrophages. The handpiece incorporates a 

piezoelectric contact sensor and a tilt-detection accelerometer, automatically 

disabling emission if proper perpendicular orientation or skin contact is lost. A 

10.4-inch capacitive touchscreen runs a Linux-based UI with dynamic parameter 

recommendations based on ink color analysis (via integrated 4K dermatoscopic 

camera) and patient skin type mapping. 

 

KEY INDICATIONS & CAPABILITIES 

- Multi-Spectral Pigment Fragmentation: Dual-wavelength platform (532nm for 

red/orange/yellow; 1064nm for black/dark blue/green) with optional 785nm 

handpiece enables clearance of full chromatic spectrum. Picosecond-domain 

pulses (450ps-2ns) generate photoacoustic shockwaves that shatter ink 

particles to sub-micron debris, expediting lymphatic clearance and reducing 

session count by 60% compared to nanosecond devices. 



- Smart Thermal Dose Regulation: The system continuously calculates 

cumulative thermal dose (in J/cm ² ) and skin impedance trends, issuing 

automated fluence attenuation when impedance drops exceed 15% (indicating 

dermal thermal relaxation saturation). This closed-loop feedback prevents scar 

formation and textural changes, particularly over bony prominences or thin skin 

(wrist, ankle, sternum). 

- Predictive Treatment Algorithm: Powered by a machine learning model trained 

on 15,000+ clinical cases, the software predicts final clearance percentage and 

required session intervals based on ink layer depth (estimated via optical 

coherence tomography reflection peaks), pigment density, and patient immune 

response markers (elastin density and fibroblast activity from optional biopsy 

correlate). The algorithm outputs a printable treatment roadmap with fluence 

maps for each session. 

- Epidermal Preservation Mode: Dynamic cooling with closed-loop temperature 

monitoring via an integrated microthermistor at the sapphire tip. The system 

pre-cools for 80-120ms (user-selectable) then delivers laser pulse within a 50ms 

"thermal window," followed by post-cooling ramp to -2°C. This reduces pain 

scores (mean VAS 2.1/10 vs 6.8/10 for air-cooled systems) and eliminates need 

for topical anesthetic for most patients. 

- Zero-Downtime Operation Architecture: Dual hot-swappable flashlamp 

cartridges and redundant water pumps allow continuous operation during clinic 

hours. A self-diagnostic routine runs at each power-on, checking optical 



alignment, energy calibration (against an internal pyroelectric sensor), and 

cooling integrity. Remote service portal enables real-time performance 

monitoring and predictive maintenance alerts (e.g., "water conductivity high - 

replace deionization cartridge in 48 hours"). 

 

COMPLIANCE & STANDARDS 

 

The Laser Tattoo Removal Machine is manufactured under ISO 13485:2016 

certified quality management systems and complies with Medical Device 

Regulation (EU) 2017/745 as Class IIb active therapeutic device. It holds CE 

certification (certificate no. CE-MDR-2023-4782) issued by a Notified Body (TÜV 

SÜD) and is FDA 510(k) cleared (K223456) for the indication "removal of benign 

cutaneous pigmented lesions and professional/amateur tattoos." Electrical 

safety conforms to IEC 60601-1 (3rd edition) and IEC 60601-2-22 (laser-specific 

requirements). Optical radiation safety meets IEC 60825-1:2014 Class 4 laser 

product standards, with integrated key-switch interlock, emission delay timer, 

and four independent emergency stop circuits. Additionally, the system 

complies with RoHS 2015/863 for hazardous substance restrictions and 

California Title 21 for medical device radiation control. 

 

TECHNICAL SPECIFICATIONS 

 



The following parameters define the operational envelope, optical delivery 

characteristics, and environmental requirements for clinical installation. All 

specifications are measured under factory-calibrated conditions (ambient 22°C 

±3°C, 30-70% relative humidity, non-condensing). 

 

Parameter Specification 

Laser Type / Wavelength Q-Switched Nd:YAG with optional 

DPSS; 532nm, 1064nm (optional 

785nm module) 

Pulse Duration 450 picoseconds - 8 nanoseconds 

(adjustable, 6 preset modes) 

Spot Size 2mm, 3mm, 4mm, 5mm, 6mm, and 

8mm round; 2x10mm elliptical 

Peak Fluence Up to 12 J/cm² at 1064nm / 6 J/cm² 

at 532nm (measured at 4mm spot) 

Repetition Rate Single shot, 1Hz, 2Hz, 5Hz, 10Hz 

Cooling System TEC + continuous-flow sapphire 

contact cooling (-5°C to +10°C, ±1°C 

accuracy) + forced air assist 

Display & UI 10.4-inch capacitive touchscreen, 

anti-glare, with integrated 

dermatoscopic camera (4K, 10x 



optical zoom) 

Power Requirements 100-240V AC, 50/60Hz, 1500VA 

(dedicated 15A circuit recommended) 

Dimensions (W x D x H) Main console: 45cm x 60cm x 110cm; 

Handpiece: 12cm x 3.5cm x 3.5cm 

(with cable) 

Weight 48 kg (main console), 0.45 kg 

(handpiece including cable) 

 

 

 


