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DEVICE ROLE IN DERMATOLOGY & AESTHETIC MEDICINE

The 3D RF Skin Tightening Center represents a paradigm shift in non-invasive

dermal remodeling, integrating multi-polar radiofrequency (RF) energy with

volumetric heating algorithms. This system is engineered to address the triad of

skin laxity, textural irregularities, and early ptosis by delivering controlled

thermal coagulation zones deep within the reticular dermis while preserving

the epidermal barrier. As a Class IIa medical device (comparable risk

stratification), it is intended for use in dermatology clinics, plastic surgery

centers, and regulated med-spa environments.

ADVANCED SAPPHIRE ICE COOLING & CONTACT THERMODYNAMICS



The platform features a proprietary impedance-matched sapphire contact tip

that operates in tandem with a four-stage thermoelectric (TEC) cooler. This

synergy enables real-time contact cooling down to 3°C, creating a protective

thermal sink for the stratum corneum. The system ’ s closed-loop feedback

mechanism monitors tissue impedance 250 times per second, automatically

adjusting RF fluence to maintain a therapeutic dermal temperature of 52-55°C

without exceeding the epidermal pain threshold. This Active Thermal

Equalization (ATE) algorithm minimizes patient discomfort and eliminates the

need for topical anesthetics in 94% of clinical cases.

FLUENCE MANAGEMENT & MULTI-POLAR ARRAY ARCHITECTURE

Unlike bipolar designs that create superficial current pathways, the 3D RF

configuration deploys a six-electrode matrix operating at 1.0 MHz and 3.2 MHz

simultaneously. This hybrid frequency approach generates a three-dimensional

thermal field that targets both septocutaneous fibrous strands (1.0 MHz, depth

approx. 4.5mm) and superficial elastin networks (3.2 MHz, depth approx.

2.5mm). The result is immediate collagen fibril contraction followed by

sustained neocollagenesis over 6-9 months.

PERFORMANCE PARAMETERS & TREATMENT CAPABILITIES



- RF Output Power: 120W peak, adjustable 5-120W in 1W increments

- Treatment Modes: Unipolar, Bipolar, and Multipolar (automatic array

switching)

- Pulse Duration: 100ms to 1200ms, with 10ms resolution

- Thermal Dose Control: Automatic fluence capping at 55 ° C surface

temperature

- Skin Type Compatibility: Fitzpatrick I-VI (validated via independent biopsy

studies)

TECHNICAL SPECIFICATIONS

Power Supply: 100-240 VAC, 50/60 Hz, 450 VA max

Dimensions (Console): 380mm (W) x 420mm (D) x 1050mm (H)

Weight: 28.5 kg (console only), 32 kg with handpiece cradle

User Interface: 10.4" capacitive touchscreen, 1280 x 800 resolution

Handpiece Connection: Quick-lock fiber-optic + electrical hybrid umbilical,

2.5m length

Cooling Reservoir: 1.8L closed-loop deionized water system, annual

maintenance

Ambient Conditions: Operation 15°C-30°C, RH 30%-75%, non-condensing

Parameter Clinical Specification



RF Technology Multi-polar (6-electrode matrix) with

Active Thermal Equalization

Operating Frequencies 1.0 MHz (deep dermis) / 3.2 MHz

(superficial dermis)

Cooling Mechanism Sapphire contact tip + TEC (3°C to 15°

C, 0.5°C steps) + closed-loop water

Output Power Range 5 – 120 W (peak 120W, duty cycle

dependent)

Pulse Duration 100 – 1200 ms, resolution 10 ms

Treatment Depth 2.5 mm – 4.5 mm dynamically

selectable via frequency weighting

Thermal Safety Real-time impedance monitoring (250

Hz) + 55°C surface cutoff

Skin Phototypes Fitzpatrick I-VI (validated for all

ethnicities)

REGULATORY STANDARDS & COMPLIANCE VERIFICATION

The 3D RF Skin Tightening Center holds active certifications for the following

standards. All tests conducted by independent notified bodies (TÜV SÜD / UL).

- IEC 60601-1:2012 (Medical electrical equipment – general requirements)



- IEC 60601-2-2:2018 (Particular requirements for high frequency surgical

equipment)

- IEC 60601-1-11:2015 (Requirements for home healthcare environment – for

professional use)

- ISO 13485:2016 (Quality management systems – Medical devices)

- MDR (EU) 2017/745 – Class IIa, CE 2797

- FCC Part 18 (ISM equipment emissions)

- RoHS 3 (EU 2015/863) and REACH compliant

CLINICAL OUTLOOK & INTEGRATION PATHWAY

In prospective multicenter trials (n = 124 subjects, 3 treatments spaced 4 weeks

apart), elastometry measurements showed a mean 37.2% improvement in skin

firmness at 3 months post-final treatment (p < 0.001). Patient-reported FACE-Q

satisfaction scores averaged 4.6/5.0. The device requires annual calibration and

cooling system service (consumable kit part no. 3DRF-CL-KIT). Recommended

clinic infrastructure: dedicated 15A circuit, non-flammable surface environment,

and operator training (minimum 8 hours supervised use).




