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EXECUTIVE SUMMARY

This document serves as the official Technical Compliance Register for the

Picosecond Laser Aesthetic System, model series PS-2026. It delineates the

operational parameters, safety interlocks, and clinical protocols necessary for

regulatory adherence and optimal therapeutic outcomes. The device utilizes

advanced picosecond pulse generation to achieve selective photothermolysis

across multiple chromophores, minimizing thermal diffusion and maximizing

photoacoustic impact. This register is intended for clinical engineers, treating

physicians, and biomedical compliance officers.



CLINICAL ARCHITECTURE & DESIGN

1. OPTICAL SOURCE: The system employs a solid-state Nd:YAG laser coupled

with a proprietary pulse compression module to deliver pulse durations within

the 300-750 picosecond range. Two fundamental wavelengths are standard:

532 nm and 1064 nm. A frequency-doubling crystal module is housed within

the sealed optical path to enable the green 532nm output, necessary for

superficial pigmented lesions.

2. PULSE DELIVERY: Energy is transmitted through a high-transmission,

articulating arm fitted with gold-plated mirrors to minimize energy loss. The

distal end terminates in a precision handpiece with variable spot size adapters

(2mm, 3mm, 4mm, and 6mm). A proprietary beam homogenizer ensures a

near-flat top profile, preventing central hot spots.

3. USER INTERFACE: The system is controlled via a 15.6-inch capacitive

touchscreen panel running a real-time embedded OS. The interface provides



preset treatment algorithms for various skin types (Fitzpatrick I-VI) and

indications, while also allowing manual expert adjustment of fluence (J/cm²),

frequency (Hz), and spot size.

KEY INDICATIONS & CAPABILITIES

- Tattoo Removal: Effective clearance of professional and amateur tattoos,

including blue, green, and black pigments (1064nm) and red/orange pigments

(532nm).

- Pigmented Lesions: Treatment of solar lentigines, ephelides, and melasma via

selective photoacoustic disruption of melanosomes.

- Skin Rejuvenation: Stimulation of dermal neocollagenesis and elastin

production through laser-induced optical breakdown (LIOB) in the dermis,

achieving texture refinement and pore size reduction.

Parameter Specification

Laser Type / Wavelength Nd:YAG / 532nm & 1064nm

Pulse Duration 300-750ps

Max Fluence (1064nm) 12 J/cm² (6mm spot)

Cooling System TEC + Sapphire (-5°C to 5°C) + Forced

Air

Spot Size Range 2mm - 6mm (interchangeable)

Repetition Rate 1 - 10 Hz



Electrical Input 110/220V AC, 15A

COMPLIANCE & STANDARDS

- FDA Clearance: K123456 (De Novo classification for pigmented lesion and

tattoo removal).

- CE Mark: Certified under Directive 93/42/EEC (Class IIb), EN 60601-1, EN

60601-2-22.

- ISO 13485: Manufactured in compliance with Medical Devices Quality

Management Systems.

- CDRH Standards: Adheres to 21 CFR 1040.10 and 1040.11 performance

standards for laser products. A Class 1 laser product when within the protective

housing; Class 4 when the beam is accessible.

TECHNICAL SPECIFICATIONS

- Wavelengths: 532nm ± 2nm / 1064nm ± 2nm

- Pulse Duration: 300 ps - 750 ps (Selectable)

- Max Energy: 160 mJ @ 1064nm, 80 mJ @ 532nm

- Max Fluence: Up to 12 J/cm² (dependent on spot size)

- Repetition Rate: 1 - 10 Hz (Single shot to continuous repetition)

- Spot Size Adapters: 2.0, 3.0, 4.0, 6.0 mm (Classic optical zoom) and optional

8.0 mm grid for rejuvenation.



- Beam Profile: Flat Top (Top Hat) > 95% uniformity.

- Aiming Beam: 635nm / < 5mW Red Diode.

- Cooling System: Integrated thermoelectric cooler (TEC) module + chilled

sapphire tip providing conductive cooling (-5°C to +5°C) on skin contact, plus

forced air cooling for ambient dissipation.

- Power Requirements: 110/220V AC, 50/60Hz, 15A dedicated circuit.

- Dimensions (Chassis): 42 cm (W) x 50 cm (D) x 105 cm (H) with articulating

arm.

- Weight: 45 kg (99 lbs) excluding ancillary cart.

CLINICAL PROTOCOLS (OPERATIONAL SUMMARY)

PRE-TREATMENT CHECKLIST:

1. System Start-Up: Verify key lock is engaged. Press the main power switch.

Allow 5 minutes for the cooling system to reach optimal operational



temperature (-5°C).

2. Patient Selection: Exclude patients with active infections, keloidal

tendencies, or use of photosensitizing medications. Conduct a test spot in an

inconspicuous area and observe for 10-15 minutes.

3. Settings Calibration: Select target indication. Select appropriate wavelength

and spot size based on lesion depth and color. Set fluence starting at 2.0 J/cm²

below the tissue threshold and titrate upward in 0.5 J/cm² increments until a

mild 'ash-white' reaction (epidermal whitening) is observed for tattoo and

pigmented lesions, or petechiae for rejuvenation.

OPERATIONAL DELIVERY:

1. Handpiece Placement: Maintain the chilled sapphire tip perpendicular to

the skin surface with sufficient contact pressure to achieve a proper vacuum

seal (if applicable) or ensure skin flattening.

2. Firing: Depress the footswitch. The system emits a low-audible 'click' to

indicate readiness and fires upon the next footswitch depression (single-shot

mode) or continuously (burst mode) at the preset frequency.

3. Treatment Progression: Overlap spots by 10-15% to ensure complete

coverage, avoiding excessive stacking to prevent thermal injury.

POST-TREATMENT:

1. Cooling Protocol: Immediately apply a cold compress or continue using the



integrated sapphire cooling for 60 seconds post-last pulse.

2. Skin Care: Apply a broad-spectrum physical sunscreen (SPF 50+) and a

sterile occlusive dressing if epidermal disruption is noted.

3. Shutdown: Power off the system. Wipe the handpiece and sapphire tip with

a 70% isopropyl alcohol swab. Do not submerge the handpiece.


