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Definition of Plasma
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- “Fourth material” Plasma -

Generally, the state of a material is divided into three kinds - solid, liquid, and gas. If high energy is applied  again 

to a material  that has been liquified and gasified after receiving energy in its solid state, the gas is separated into 

electrons and atomic nuclei and becomes a plasma state. For this reason, the plasma is called as the 'fourth 

material'. The ions generated from the plasma have sterilization, infection prevention, antiviral and anti-

inflammatory effects as well as the strong ablation effect on the surface, so it is effective in the treatment of the 

local area.
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Plasma in nature
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AURORA SPARK

SUN CORONA
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Effects of plasma on human tissue
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1) Sublimation  

2) Disinfection

3) Plasma induced coagulation

4) Anti-inflammatory effect

5) Reduce itching

6) Electroporation

7) Selective apoptosis

8) Angiogenesis

9) Migration and Adhesion of cells

10)Accelerated wound healings
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Plapen Dual is
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Skin treatment device using plasma.

This device consists of two types of 

handpieces which can be applied to the 

treatment of various indications, such as 

penetration of solution, sterilization of 

inflammation, improvement of fine lines, 

removal of blemishes and spots, incision of 

cutaneous tags and milia.
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Handpieces
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Multi Handpiece(3 types of tip)

- High frequency tip

- Jet tip

- Fractional tip

Pen Handpiece(with Needle)

- A Ø0.5mm-thick double-sided 

needle is used for local incision 

and ablation
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Multi Handpiece
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Technology 

9

The gas of atmospheric air is 

separated into electrons and 

nuclei by discharging a strong 

voltage into the atmosphere. 

Generation of plasma ions

High voltage wire

High voltage source

Insulating housing

Plasma tips

Plasma
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High frequency tip
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※ Indications

Generation of plasma ions

Generation of plasma ions 
leads to the sterilizing effect 
and the solution-penetrating 
effect
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Jet tip

11

Micro-coagulability points are generated simultaneously with the release of 

plasma ions, making this device applicable to various skin types

Randomly ejected plasma 

energy enables epidermal 

micro-ablation effect

Generation of plasma ions 
leads to the sterilizing effect 
and the solution-penetrating 
effect

※ Indications
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Fractional tip
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Thermal plasma is randomly generated from189 projections

Plasma treatment can be performed easily by simply 

stamping the treatment area

Randomly ejected plasma energy enables epidermal micro-ablation effect

※ Indications
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Treatment Process
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Solution Penetration

▶ Plasma energy irradiation ▶ Stimulation of keratinocytes ▶ Due to the weakening of 

the skin barrier function, gaps 

are created between 

keratinocytes

▶Enhanced solution absorption

rate of the dermal layer. Fractured 

lipid layers are recovered within 24 

hours
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Penetration process
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※ Novel method to improve transdermal drug delivery by atmospheric microplasma irradiation(2015)
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Electroporation   VS   Plasma penetration
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※ Novel method to improve transdermal drug delivery 
by atmospheric microplasma irradiation(2015)

※ Microplasma Drug Delivery

Classification Electroporation Plasma

Treatment type Rubbing type Rubbing type

Penetrable time

Short-term penetration

Immediate normalization after transient basal 

layer disturbance

Long-term penetration is possible

Normalization within 24 hours after basal 

layer disturbance

Depth of penetration See the graph data below

Cellular action
Loss of solution during the penetration 

through the stratum corneum

Penetration of solution after the stratum corn

eum is removed (see the data below)
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Treatment Process
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Sterilization

▶ The plasma energy transmitted to skin has 

a bactericidal effect on acne bacteria and 

Staphylococcus aureus (atopic bacteria)

▶ Healing of skin through the bactericidal action 

targeting the inflammation-causing bacteria
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Sterilization process of harmful bacteria
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Step 1: Destruction of bacterial outer membrane 

Step 2: Bacterial DNA damage by 

ROS 

Step 3: Formation of pores in the cell 
membrane 

through electrical stimulation
(electroporation)

Step 4: Leakage of intracellular 
materials 

through pores

Step 5: Destruction of the defense 
mechanism 

due to the intracellular material 
leakage

DNA

Nucleus of protoplasm

Plasmatic membrane

Cortex

Internal membrane

Exosporium
External membrane
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Research
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▼Sterilization of Candida 

albicans

Pulse-modulated, high-frequency plasma sterilization at atmospheric-pressure(2005) 

▼Sterilization of Staphylococcus aureus
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Research
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Transdermal drug delivery using cold plasma

In this study, it was demonstrated that cold plasma enhances 
skin penetration and has the ability to enhance rapid drug 
delivery to deeper layers of skin without causing skin damage



Plapen Dual
Plasma treatment

PAGE 20

Cold plasma improves skin penetration without the side effects 
associated with the electroporation mechanism. Compared to the 
electroporation mechanism, cold plasma can also deliver larger 
liposomes to greater depths of the skin.

Percutaneous liposome delivery using plasma
-> Delivery of liposomes to greater depths of skin compared to the 
electroporation mechanism
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Non-Thermal plasma for acne and aesthetic skin improvement

Plasma is generated directly or by a non-contact  

manner between the electrode surface and the skin 

several millimeters apart. Plasma is produced by 

ionizing the ambient air around the electrode surface, 

and clinical trials have been conducted using these 

devices
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By using the plasma device used in this experiment, 

acne symptoms and the skin texture were improved.
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Evaluation of plasma skin regeneration technology in 
low-energy full facial rejuvenation

Before After

Before After
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Treatment in the healing of burns with a cold plasma 
source

Helium- and argon-based cold plasma were tested in a 

preclinical study of the Plasma physics laboratory at the 

National Institute of Nuclear Research. When wounded 

experimental rats were subjected to a healing process 

using plasma, it was found that the coagulation protein 

was activated and platelet production and activation 

were promoted



Plapen Dual
Plasma treatment

PAGE 25

This new procedual for the treatment of burn wounds 
by the cold plasma can significantly assist in wound 
healing.
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Advantages
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1. Multi-use handpiece tip

2. Non-invasive safe procedure

3. Applicable to various indications

4. Can be combined with various solutions

5. Providing the convenience of procedure with the application of a guard 

to keep the skin contact surface at a certain height
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Pen Handpiece
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Technology
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A mechanism of treating skin lesions 

through strong ablation of the local 

epidermal region of skin by generating 

high-voltage plasma through a needle.

It can be widely used for the removal of 

cutaneous tags, milia, acne milaris, spots, 

and freckles, and for the removal of 

wrinkles and lifting at the sensitive areas 

near the eyes such as eyelids and corners 

of the eyes.
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Indications
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Mole cutaneous tags Freckles

Dot Drooped Eyelid Perioral wrinkles

Stretch

Keloid
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Treatment Areas
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Wrinkles removal procedure
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Plasma Spot

Wrinkles

Rather than applying direct treatment on the wrinkles or 

depressed scars, this treatment is applied to the surrounding 

area to induce contractions in the epidermal tissue.

In order to obtain the skin contraction-related tightening 

effect, this treatment is performed by spotting dots in a 

triangle shape so that the dots are connected in zigzags.
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Double-eyelid retouching procedure
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Plasma Spot

Double eyelid line

If plasma dots are created along the double eyelid line, the double 

eyelid line becomes clearer and the surrounding area contracts, 

achieving natural look of double eyelid line. In this way, double eyelid 

retouching can be performed.
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Needle of plapen dual
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Needle type

Dot removal

Removal of Wrinkles

Removal of milia & 

cutaneous tags 

Two way needle

Round type

Spray procedure performed in  a wide area 

Removal of age spots 

Removal of acne scars

☞ Providing the convenience of procedure by designing the tips at the both ends 

of a needle in different forms
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Plasma VS  Laser
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The intensity of plasma-based ablation is at the level of  micro-polishing

Classification Laser Plasma

Safety It can be irradiated to unspecified spaces, thus has potential risks Generation of energy in the vicinity of the treatment site

Convenience of pr

ocedure
The handpiece is heavy, which makes its handling somewhat difficult Light pen-type handpiece, which makes its handling easy

Ablation depth Depends on wavelength Shallower than 2940 Er YAG, which is the shallowest depth

Side-effects High risk of PH Lower risk of pH than laser

Device price Expensive Relatively cheaper
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New treatment with plasma exeresis for non-surgical Blepharoplasty

It can be recovered within 7 ~ 15 days of a short period 
of time. Quick return to normal life immediately after 
treatment. No complications were reported among 80 
patients.
The visual ability of the patient was completely 
recovered after non-surgical operation



Plapen Dual
Plasma treatment

PAGE

Research
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A) before treatment, B) After plasma needle treatment, C) Close the treatment 
area, D) 1month later

Evaluation Effectiveness of the Voltaic Arc Dermabrasion in Perioral Rhytides Eradication, Antonio Scarano, (J 
Craniofac Surg 2016;27: 1205–1208
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Clinical and Confocal Microscopy Study of Plasma Exeresis for Nonsurgical Blepharoplasty of the Upper Eyelid: A Pilot 
Study, Elena Rossi, Dermatol Surg 2017;0:1–8.

Examples of clinical improvement after 3 sessions of plasma 
exeresis. Note the restoration of the asymmetry.
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Research

38Applications of plasma exeresis in dermatology, Elena Rossi, AESTHETIC MEDICINE

Dermal nevus of the cutaneous portion of the right upper lip before 
and one month after treatment.

Active acne before and after 3 sessions of plasma 
exeresis (outcome three months after the last 
treatment).

Post-acne scarring of the left temporal region: before, immediately 
after and 20 days after the plasma exeresis. 

Foreign body granuloma (determined by ultrasound) 
resulting from a car accident: photos before and 30 
days after treatment.
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Advantages
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1. Multi-use needle

2. Easy to maintain hygiene after the procedure because there is 

no direct contact with the treatment site

3. Non-invasive safe procedure

4. Applicable to various indications

5. Adjustable to up to nine levels between Step1 ~ Step3 

(adjustable to three levels for each step)
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Clinical Results
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Experimental Data
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High frequency tip

Bacteria: Pseudomonas aeruginosa
(Bacteria causing skin folliculitis)

30sec 1min

3min

30sec 1min

3min

Bacteria: Propionibacterium acnes
(Bacteria causing acne vulgaris)



Plapen Dual
Plasma treatment

PAGE 42

Experimental Data

Jet tip

30sec 1min

3min

30sec 1min

3min

Bacteria: Pseudomonas aeruginosa
(Bacteria causing skin folliculitis)

Bacteria: Propionibacterium acnes
(Bacteria causing acne vulgaris)
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Experimental Data

Fractional tip

30sec 1min

3min

30sec 1min

3min

Bacteria: Pseudomonas aeruginosa
(Bacteria causing skin folliculitis)

Bacteria: Propionibacterium acnes
(Bacteria causing acne vulgaris)
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[Before] [After]

Scalp    M / The latter of 30’s

PLAPEN DUAL (7 Session) [Data : 2018, EunSung Global Lab.]
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[Before] [After]

Scalp    M / The latter of 30’s

PLAPEN DUAL (7 Session)
[Data : 2018, EunSung Global Lab.]
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[Before] [After]

Skin    F / The Mid of 30’s

PLAPEN DUAL (5 Session)
[Data : 2018, EunSung Global Lab.]
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[Before]

[After]

Skin    F / The Mid of 50’s

PLAPEN DUAL (1 Session)
[Data : 2018, EunSung Global Lab.]
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[Before]

[After]

Skin    F / The latter of 50’s

PLAPEN DUAL (1 Session)
[Data : 2018, EunSung Global Lab.]
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Hand-piece  Beauty hand piece Pen hand piece

MODE Pulse or Continue Pulse or Continue

Energy type Low-temperature atmospheric plasma Atmospheric pressure plasma

Frequency 28 ~ 34 kHz 65 kHz

Tips H/F Tip, Jet Tip, F/R Tip Needle ( 0.5mm)

Display 10.2 inch TFT Touch LCD

Electrical requirement 100~240V @ 0.5A

Weight (kg) 3.35kg

Demension (W x D x H) 442.3 x 220.5 x 357.4 (mm)

Specification
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THANK YOU
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FOR FURTHER INFORMATION, PLEASE CONTACT US AT 

es@esglobal.co.kr 
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