Intense Pulsed Light (IPL) Beauty Machine - Official Clinical Overview &
Technical Datasheet

EXECUTIVE SUMMARY

This document provides a comprehensive clinical and technical overview of the
next-generation Intense Pulsed Light (IPL) Beauty Machine, a Class Ila medical
aesthetic device engineered for permanent hair reduction, photofacial
rejuvenation, and treatment of benign pigmented and vascular lesions. The
system operates on the principle of selective photothermolysis, utilizing a
broad-spectrum polychromatic light source (500nm - 1200nm) to deliver
calibrated fluence into chromophores. This device integrates an advanced
sapphire contact cooling engine with real-time epidermis temperature
monitoring, ensuring high patient safety, minimal discomfort, and reproducible
clinical outcomes across Fitzpatrick skin types I-1V. Designed for deployment in
dermatology clinics, medical spas, and professional aesthetic centers, the
platform offers a low Total Cost of Ownership (TCO), intuitive touchscreen
workflow, and a sealed optical handpiece rated for over 500,000 high-energy

pulses.



CLINICAL ARCHITECTURE & DESIGN

The IPL beauty machine employs a non-coherent, flashlamp-excited optical
source. A high-voltage capacitor bank discharges energy across a Xenon
gas-filled flashlamp, producing pulsed light. Proprietary optical filters (cut-on
wavelengths: 530nm, 560nm, 590nm, 640nm, 690nm, and 755nm) are
integrated within exchangeable or automated filter wheels, enabling precise
spectral tuning for target chromophores (melanin, hemoglobin, or water). The
beam profile is homogenized through a liquid light guide or advanced
multi-pass reflector cavity, delivering a top-hat energy distribution to the
treatment window. The sapphire contact tip operates at a consistent 0°C to 4°C
surface temperature, providing conductive cooling prior to, during, and
immediately after the light pulse. This architecture significantly reduces

epidermal thermal injury while allowing high-fluence sub-surface coagulation.



KEY INDICATIONS & CAPABILITIES

Primary Indications:

- Permanent hair reduction (all body areas)

- Acne vulgaris (active inflammatory lesions)

- Pigmented lesions (solar lentigo, ephelides)

- Vascular lesions (telangiectasias, facial erythema)

- Photorejuvenation (textural improvement, dyschromia)

Unique Capabilities:

- Dual-mode operation: SHR (Super Hair Removal) pulsed mode for large areas
and rapid in-motion treatment, and single-shot mode for precision zones.

- Skin tone adaptive fluence: Intelligent photodetector feedback adjusts output
based on detected melanin density.

- Epidermal thermal lock: Auto-shutdown if contact cooling temperature rises

above 5°C.

COMPLIANCE & STANDARDS

- Medical CE: EC Directive 93/42/EEC (Class lla), Annex Il certification.

- FDA: 510(k) cleared for permanent hair reduction (Kxxxxxx equivalent).



- Electrical safety: IEC 60601-1, IEC 60601-2-22 (medical laser/light equipment).
- Optical emission: IEC 62471 (photobiological safety).
- Biocompatibility: ISO 10993-1 for handpiece contact tip.

- Quality system: ISO 13485:2016 certified manufacturing.

TECHNICAL SPECIFICATIONS

- Optical Output: Intense Pulsed Light, Non-coherent.

- Wavelength range: 500nm - 1200nm (with 6 detachable cutoff filters).

- Fluence (Energy Density): 10 J/cm? - 50 J/cm? (continuously adjustable).

- Spot Size: 15mm x 35mm (standard large-area window) & 10mm x 20mm
(precision adapter).

- Pulse Width: 5ms - 30ms (adjustable, closed-loop regulated).

- Pulse Repetition Rate: Single shot up to 2Hz.

- Cooling System: Advanced multi-layer TEC (4-stage) + Sapphire contact plate
+ closed-loop water circulation + radial fan.

- Contact Tip Temp: +0°C to +5°C (under full load).

- Power Supply: AC 110V-240V, 50/60Hz, max 1800VA.

- Dimensions (Main unit): 320mm W x 480mm D x 280mm H.

- Weight: 14.5 kg (main unit) + 0.6 kg (handpiece with cable).

Parameter Specification




Laser Type / Source

Xenon Flashlamp / Intense Pulsed

Light (Non-coherent)

Wavelength Range

500nm - 1200nm (with exchangeable
cutoff filters: 530, 560, 590, 640, 690,

755nm)

Spot Size

15mm x 35mm (standard window);

10mm x 20mm (precision adapter)

Fluence (Energy Density)

10 J/em 2 - 50 J/cm 2 (closed-loop

regulated)

Pulse Width

5ms - 30ms (adj in Tms increments)

Cooling System

TEC (4-stage) + Sapphire contact plate

+ Closed water loop + Forced air

Sapphire Tip Operating Temp

+0°C to +5°C (under continuous

treatment)

Max Optical Output Power

1800W (peak, at max fluence & spot

size)

Power Requirements

AC 110V-240V, 50/60Hz, 1800VA max

Dimensions (WxDxH)

320mm x 480mm x 280mm (Main

console)

Weight

14.5 kg (console) + 0.6 kg (handpiece

assembly)

Skin Type Compatibility

Fitzpatrick |1 - IV (FDA cleared), V-VI




with caution

CLINICAL PROTOCOLS

Pre-treatment Assessment: Conduct informed consent, Fitzpatrick skin type
scoring, patch test at 5 J/cm? below treatment fluence, and remove surface hair

via shaving (not waxing or plucking).

Parameter Selection Guide:

- Fitzpatrick I-1l (Lighter skin): Hair removal — 640nm filter, 30-40 J/cm?, 25ms
pulse. Rejuvenation — 560nm filter, 25-35 J/cm?, 15ms pulse.

- Fitzpatrick IlI-IV (Olive to light brown): Hair removal — 690nm filter, 35-45
J/cm?, 30ms pulse. Vascular — 530nm filter, 25-30 J/cm?, 10ms pulse.

- Acne (active): 560nm filter, 20-25 J/cm?, 30ms, 3-4 passes, 2-week intervals.

Treatment Workflow: Clean area -> Apply ultrasound gel (optional) -> Select
filter & mode -> Set fluence -> Place sapphire tip with light pressure -> Pulse
with 10% overlap -> Move to adjacent area. Post-treatment: Apply cooling aloe

gel, SPF50+, avoid sun exposure for 48 hours.

Post-treatment Adverse Event Management: Transient erythema (normal,




resolves 2-24 hrs). Crusting (rare: reduce fluence by 20%). Paradoxical

hypertrichosis (discontinue, refer to derm).




