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1. MECHANISM PHILOSOPHY

The 755nm Alexandrite Laser Console is engineered upon the foundational

dermatological principle of selective photothermolysis. This wavelength

corresponds to the absorption peak of eumelanin while exhibiting minimal

competitive absorption by oxyhemoglobin and water. Consequently, the device

delivers a controlled thermal injury zone confined to pigmented structures (hair

follicles and melanosomes) without dissipating energy into the dermal

collateral matrix. The 755nm emission is optimal for Fitzpatrick Skin Types I-IV,

providing a superior safety and efficacy profile for permanent hair reduction

and benign pigmented lesion clearance.



2. ENERGY TRANSMISSION DYNAMICS

The console integrates a solid-state Alexandrite (BeAl2O4:Cr3+) laser rod

pumped by high-intensity flashlamps within a precision-machined ceramic

cavity. The optical train includes a high-reflectivity rear mirror and a partially

transmissive output coupler, generating a near-Gaussian beam profile. The

beam is subsequently homogenized through a light tunnel and relay optics to

ensure uniform fluence distribution across the entire spot size. The energy is

delivered via a articulating arm with dielectric-coated mirrors (reflectivity >99%

at 755nm) to a detachable handpiece. This architecture minimizes energy

attenuation (<5% loss from cavity to tip), ensuring that preset fluence values

correspond directly to the treatment epidermis.

3. CLINICAL ADVANTAGES



The 755nm wavelength offers three distinct clinical advantages: (i) High

melanin absorption coefficient (approximately 1,200 cm ⁻ ¹ at 755nm),

enabling lower fluence thresholds for follicle destruction compared to 808nm

diode or 1064nm Nd:YAG systems, thereby reducing thermal burden on

surrounding tissue; (ii) Minimal dermal scattering, preserving spot geometry

and enabling precise treatment of superficial pigmented lesions such as

lentigines, ephelides, and cafe-au-lait macules; (iii) Extended pulse duration

range (3ms to 300ms) that allows clinicians to manage thermal relaxation time

across different hair calibers and lesion depths. When combined with a

synchronized cryogen spray or contact sapphire cooling, epidermal

preservation is achieved even at therapeutic fluences of 20-40 J/cm².

4. CERTIFICATIONS MATRIX

The device has been validated through third-party testing to meet the following

regulatory and safety benchmarks: CE Mark (Medical Device Directive

93/42/EEC, Class 4 Laser Product), FDA 510(k) clearance for permanent hair

reduction and benign pigmented lesion treatment, IEC 60825-1:2014 (Safety of

Laser Products), ISO 13485:2016 (Quality Management Systems for Medical

Devices), and IEC 60601-2-22:2019 (Particular requirements for surgical,

cosmetic, therapeutic, and diagnostic laser equipment). Internal audits confirm



continuous compliance with MDR (EU) 2017/745 transition requirements.

5. EXACT SPECIFICATIONS

Laser Type: Solid-State Alexandrite (Cr:BeAl2O4)

Wavelength (Nominal): 755 nm ± 5 nm

Pulse Mode: Single, Burst, or Repetition (up to 2 Hz)

Pulse Duration: 3 ms – 300 ms (adjustable in 1 ms increments)

Fluence Range: 5 J/cm² – 40 J/cm² (dependent on spot size and skin type)

Spot Sizes: 6 mm, 8 mm, 10 mm, 12 mm, 15 mm, 18 mm (interchangeable via

handpiece tips)

Repetition Rate: Continuous wave burst mode; maximum 2 Hz at 30 J/cm ² ,

12mm spot

Cooling System: Integrated dual-mode: (i) Contact sapphire window at 0°C to 5°

C, (ii) Cryogen spray (Tetrafluoroethane, 50ms-150ms pre- and post-pulse)

Target Fluence Accuracy: ±10% of displayed value at aperture

Beam Divergence: < 5 mrad (full angle)

Aiming Beam: 635 nm diode laser, < 5 mW (Class 2M)

Electrical Supply: 200-240 VAC, 50/60 Hz, 20A dedicated circuit

Dimensions (Console): 520 mm (W) x 650 mm (D) x 1050 mm (H)

Weight: 95 kg (console with articulating arm)



Parameter Specification

Laser Type / Wavelength Solid-State Alexandrite / 755 nm

Fluence Range 5 - 40 J/cm²

Pulse Duration 3 - 300 ms

Spot Sizes 6, 8, 10, 12, 15, 18 mm

Repetition Rate Up to 2 Hz

Cooling System Sapphire contact (0-5 ° C) + Cryogen

spray (50-150 ms)

Electrical Supply 200-240 VAC, 50/60 Hz, 20A

Dimensions (WxDxH) 520 x 650 x 1050 mm

Weight 95 kg

Laser Lifetime > 1,000,000 pulses

6. OPERATIONAL ROI SCHEMATIC

From a practice management perspective, the 755nm Alexandrite Laser

Console delivers a compelling return on investment (ROI) when deployed in

high-volume medical spas and dermatology clinics. Typical treatment metrics:

Full leg hair removal (8 sessions, 45 min per session) generates USD 2,500-4,000

per patient. At 4 patients per day, 5 days per week, gross monthly revenue

approximates USD 20,000-32,000 solely from hair removal. Pigmented lesion



clearance (single session, 15 min, average USD 300-600 per lesion cluster)

further augments revenue. The consumable cost (cryogen gas, handpiece tips,

lamp replacement at 50,000 pulses) represents less than 8% of session revenue.

The console's solid-state architecture, with a laser rod lifetime exceeding 1

million pulses, ensures a maintenance cost of < USD 0.03 per pulse. Based on

these parameters, the capital equipment investment is typically recovered

within 4 to 7 months of active clinical deployment.

7. SAFETY & CLINICAL OUTLOOK

The device incorporates redundant safety interlocks: a footswitch-controlled

shutter, a real-time epidermal temperature monitor (thermistor embedded in

sapphire tip), and a pulse counter with automatic energy cut-off when

calibration drifts exceed ± 15%. For clinical operators, mandatory training



includes understanding the Fitzpatrick scale limitations (not indicated for skin

types V-VI at fluences >25 J/cm² without a test spot), proper eye protection

(OD 5+ at 755nm for all persons in the treatment room), and post-treatment

care protocols (strict sun avoidance for 14 days). Emerging indications for the

755nm platform include non-invasive tattoo removal (limited to black and dark

blue inks), photodynamic therapy activation (with aminolevulinic acid for actinic

keratosis), and onychomycosis clearance (pulse stacking protocols currently in

clinical validation). As the global medical aesthetics market continues its CAGR

of 12.5%, the 755nm Alexandrite Laser Console remains a cornerstone asset for

any practice seeking evidence-based, high-efficacy pigmented lesion and hair

reduction therapies.


