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"content”: "SELECTIVE PHOTOTHERMOLYSIS ARCHITECTURE REFERENCE
DOCUMENT: CE TECHNICAL FILE STRUCTURE GUIDE FOR INDUSTRIAL
COMPONENTS\n\nEXECUTIVE SUMMARY\n\nThis document serves as the
definitive technical reference for the compositional architecture and regulatory
documentation framework governing industrial-grade subsystems integrated
within Class Ilb aesthetic medical devices. Designed explicitly for Original
Equipment Manufacturer (OEM) partners, regulatory affairs specialists, and
clinical engineering teams, this guide delineates the structured approach to
assembling a comprehensive CE Technical File compliant with Annex Il of the
Medical Device Regulation (MDR) 2017/745. The architecture detailed herein
prioritizes modularity, traceability, and clinical safety, ensuring that every
industrial component — from laser diode arrays to thermal management
systems—is documented with the rigor necessary for Notified Body assessment
and post-market surveillance. This framework supports a turnkey integration
model, reducing time-to-market while maintaining the highest standards of
patient  safety and  treatment  efficacy.\n\n[IMAGE_1]\n\nCLINICAL

ARCHITECTURE & DESIGN PHILOSOPHY\n\nThe foundational design of this



industrial component suite is predicated on the principle of selective
photothermolysis, optimized for high-throughput clinical environments. The
architecture comprises three primary subsystems: the optical generation unit,
the energy delivery conduit, and the integrated thermal protection layer. Each
subsystem is engineered as an independent, testable module, facilitating both
streamlined manufacturing and simplified field serviceability. Critical design
controls include redundant safety interlocks, real-time impedance monitoring,
and a closed-loop fluence regulation system that compensates for tissue
variability and handpiece angulation. The mechanical chassis adheres to P21
ingress protection standards, ensuring durability against common clinical
contaminants. Furthermore, the system incorporates a Field-Programmable
Gate Array (FPGA)-based control core, allowing for over-the-air firmware
updates to refine treatment algorithms without requiring hardware
modifications, thereby future-proofing the clinical investment for medical spas
and dermatology clinics\n\nKEY INDICATIONS & CAPABILITIES\n\nThe
technical architecture supports a broad spectrum of aesthetic indications,
primarily focused on permanent hair reduction for all Fitzpatrick skin types (I-VI)
and the treatment of benign vascular and pigmented lesions. The platform’ s
multi-wavelength capability (ranging from 755nm to 1064nm) is facilitated by a
swappable optical cartridge system, allowing clinicians to tailor the energy
spectrum to specific chromophores without purchasing additional base units.

Advanced capability metrics include a maximum fluence output of up to 120



J/cm?, a pulse duration range of 10ms to 400ms, and a repetition rate of up to
10Hz. The system’ s dynamic cooling mechanism utilizes a thermoelectric
cooler (TEC) coupled with a sapphire window, maintaining epidermal
temperatures below 5°C during energy delivery to mitigate thermal injury risk
and enhance patient comfort. These capabilities are encapsulated within a
user-friendly interface that offers both manual parameter control and
automated treatment protocols based on skin tone and treatment
area.\n\nCOMPLIANCE & STANDARDS (CE TECHNICAL FILE
STRUCTURE)\n\nAdherence to the CE Technical File structure mandates a
rigorous documentation hierarchy. The core technical documentation is
organized into six distinct volumes:\n1. **Device Description and
Specification:** Including a comprehensive bill of materials, mechanical
drawings, and software architecture diagrams.\n2. **Design and
Manufacturing Information:** Detailing the design validation reports,
sterilization validation, and supplier audits.\n3. **General Safety and
Performance Requirements (GSPR):** A checklist mapping every applicable
clause of Annex | of MDR 2017/745 to specific test reports or design
rationales.\n4. **Risk Management File:** Compliant with 1SO 14971,
presenting a complete hazard analysis, risk estimation, and risk control
verification for all identified residual risks.\n5. **Clinical Evaluation:** A Clinical
Evaluation Report (CER) summarizing the literature review, clinical

investigations, and post-market clinical follow-up (PMCF) plans.\n6.



**Labeling and Instructions for Use:** Drafts of all patient and physician
labeling, meeting the requirements of EN 980 and applicable national language
regulations.\nAll industrial components must be traceable via a unique Device
Identifier (UDI) and must have accompanying Declarations of Conformity (DoCs)
for relevant harmonized standards, including IEC 60601-1, IEC 60601-2-22, and
ISO 13485.\n\nTECHNICAL SPECIFICATIONS\N\n[TABLE_1]\n\nCLINICAL
PROTOCOLS AND OPERATIONAL PARAMETERS\n\nTo achieve optimal clinical
outcomes, the system utilizes a dual-mode operational protocol. In "Auto
Mode," the internal microprocessor analyzes the impedance feedback from the
treatment tip to dynamically adjust the output energy, ensuring consistent
subsurface temperatures regardless of hair shaft density or pigment
concentration. The "Expert Mode" provides the clinician with granular control
over fluence, pulse width, and cooling delay, facilitating customization for
challenging or previously refractory cases. Standard clinical protocols
recommend a spot size overlap of 10-15% to ensure seamless coverage and
avoid target tissue sparing. The system logs a complete treatment history,
including energy delivered, pulse count, and patient skin response, which can
be exported for clinical audit trails or research purposes. This data-logging
capability is essential for PMCF activities and fulfills the traceability
requirements outlined in the CE Technical
File\n\n[IMAGE_2]\n\nMAINTENANCE AND POST-MARKET

SURVEILLANCE\N\nA robust post-market surveillance (PMS) system is integral



to the technical file structure. This includes scheduled calibration intervals,
typically recommended every 12 months or after 1 million pulses, to verify the
accuracy of the power meter and ensure the integrity of the sapphire window.
The system incorporates diagnostic self-checks at startup, alerting operators to
potential anomalies in the water cooling loop or the laser diode drive current.
All service events and component replacements must be recorded in the device
logbook to maintain the integrity of the technical file. The OEM provides a
comprehensive service manual, included within the technical documentation,
specifying the tools and procedures for authorized personnel to conduct
repairs and recalibrations, thereby ensuring long-term reliability and consistent
clinical performance throughout the device’ s lifecycle.”,
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"rows": [

["Laser Type / Wavelength", "Diode Laser (755nm / 808nm / 1064nm) —
Swappable Cartridges"],

["Spot Size", "Standard: 15 x 15 mm (225 mm?2); Optional: 12 x 12 mm"],

["Cooling System"”, "TEC (Thermoelectric Cooler) + Sapphire Contact
Window + Integrated Water/Air Circulation"],

["Maximum Fluence", "Up to 120 J/cm?2 (Dependent on Wavelength
and Spot Size)"],

["Pulse Duration”, "10 ms — 400 ms (Software Selectable)"],

["Repetition Rate", "1 Hz — 10 Hz (Continuous Wave / Pulsed Modes)"],

["Power Supply”, "100-240 VAC, 50/60 Hz, 1500 VA Max"],

["Dimensions (Base Unit)", "42 cm (W) x 48 cm (D) x 115 cm (H)"],

["Weight", "Approx. 45 kg (Base Unit excluding handpiece)"],

["Safety Classifications”, "Class llb (MDD/MDR), IEC 60601-1, IEC

60601-2-22, ISO 13485"]
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