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In 1983, Anderson and Parrish 

proposed the concept of Selective photothermolysis, 

which established the framework for the treatment of pigmented and vascular lesions

today. 

Selective photothermolysis requires a target chromophore that may be penetrated deep 

enough to be absorbed selectively by the target. 

The goal is 

to lyse the chromophore quickly and efficiently with minimal damage to surrounding 

tissue in order to bring clearance to the lesion.

Anderson RR, Margolis RJ, Watenabe S, Flotte T et. al.

Selective photothermolysis of cutaneous pigmentation by Q-switched Nd:YAG laser pulses at 

1064, 532, and 355 nm.

J Investig Dermatol, 1989, 93:28–32

Selective photothermolysis



Prefix Symbol Numerical Value
Power of 10 

Equivalent

Milli ms 0.001 10 -3

Micro ㎲ 0.000001 10 -6

Nano ns 0.000000001 10 -9

Pico ps 0.000000000001 10 -12

femto fs 0.000000000000001 10 -15

atto as 0.000000000000000001 10 -18

cf) NANOSECOND  PULSE?  One BILLIONTH of a second

PICOSECOND  PULSE?   One TRILLONTH of a second 

▶What is the Picosecond?

the Age of Pico Second Laser



Nanosecond Laser Picosecond Laser

Photothermal Photomechanical

Thermal Relaxation Time Stress Relaxation Time

 Target  destroy mainly by Photomechanical effect

▶Picosecond laser 

Significance of Picosecond Laser



Target chromophore: Photothermal effect <  Photomechanical effect 

 minimize thermal effect  minimize side effect

Significance of Picosecond Laser

▶Picosecond laser 



 Shortest picosecond pulses & Highest peak power

300 picosecond

Significance of Picosecond Laser

▶Picosecond laser 

PICOHI  300 pico sec (peak power: 1.67 GW)



 SRT (Stress Relaxation Time): 300 ps Vs 750 ps

 below SRT: photomechanical effect > photothermal effect

 advantages in treatment of pigmentary target 

Significance of Picosecond Laser

▶Picosecond laser 



The Age of Nano Second Laser

gone

the Age of Picosecond Laser



The Age of Pico Second Laser

arising

the Age of Picosecond Laser



Nano Laser Pico Laser

Photothermal effect Photomechanical effect

Not precise destruction of melanin pigment

Damages on near by tissues

Precise destruction of melanin pigment

Targeting on the pigment is possible with great damage effects

[Marks after Nanosecond laser] [Marks after Picosecond laser]

The heat damages melanin 

pigment and affects the 

surrounding tissue.

Physical destruction on melanin 

pigment while having no affects 

on the surrounding tissue. 

Clinical significance of Picosecond laser



Q-switched Nd:YAG Laser Picosecond Nd:YAG LaserVs

Nanosecond lasers 

rely on photothermal action,

delivering heat to the pigment 

and surrounding tissue.

Only ultrashort pulse duration 

triggers photomechanical effect.

Clinical significance of Picosecond laser



Q-switched Nd:YAG Laser Picosecond Nd:YAG LaserVs

More Side Effect → Less Side Effect

More Discomfort → Less Discomfort

More Treatment → Fewer Treatment

Not Clearance Tattoo Removal → Clearance Tattoo Removal

Clinical significance of Picosecond laser



Q-switched Nd:YAG Laser Picosecond Nd:YAG LaserVs

More Side Effect → Less Side Effect

More Discomfort → Less Discomfort

More Treatment → Fewer Treatment

Not Clearance Tattoo Removal → Clearance Tattoo Removal

▶Picosecond laser 

High speed of light energy targets pigmentations more effectively, 

minimizing discomfort, pain, side effect and downtime. 

Clinical significance of Picosecond laser
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cf) NASDAQ: USA

KOSDAQ: South Korea 2014. 12. 17.

Hironic: KOSDAQ listed company
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▶ True fractional beam by MLA (VMLA, ZMLA) &DOE 

Advantages of PICOHI™



The advantage of the laser spot formed by DOE :

 Fluence or energy of each individual fractional beam is optically uniform

 resulting in equal distribution of the fractional energy to the skin

 penetration of the skin in an uniform pattern

 lowering  the side effect (PIH, burns, scar and hypo-pigmentation)

▶ True fractional beam by MLA (VMLA, ZMLA) &DOE 

Advantages of PICOHI™



▶ True fractional beam by MLA (VMLA, ZMLA) &DOE 

Advantages of PICOHI™
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Advantages of PICOHI™



Efficacy of a laser with a pulse duration of 300 ps in skin rejuvenation and treatment of pigmentation 
disorders in Asians: a series of four cases 
Jie Hoon Kim. et. al.
J Cosmet Laser Ther. 2021 Aug;23(5-6):159-162.
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 Epidermal pigment
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F/27

Amateur tattoo on hand 

▶PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

Zoom handpiece

3mm spot size 

1.5 ~2.0 J/cm2 

3 months of interval

After 2 sessions (2 mo later)

300 picosecond laser for tattoo removal



300 picosecond laser for tattoo removal



F/27

Professional colored tattoo on chest

▶PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

Zoom handpiece

3~4 mm spot size 

1.5 ~2.5 J/cm2 

2~33 months of interval

After 5 sessions (1 mo later)

300 picosecond laser for tattoo removal



300 picosecond laser for tattoo removal



 PICOHI™ for pigmentary disorders

PICOHI™ for Pigmentation 
and Rejuvenation:

 Tattoo removal

 Laser toning for melasma with little risk of 

complication

 Treatment of PIH

 Combination Tx with nano second laser

 Tx of Dermal Melanocytosis

 Epidermal pigment



Melasma and PIH Treatment 

with low fluence Q-switched Nd-YAG laser (Laser Toning) 

Jie-Hoon Kim et al.

Pigment Cell Research Vol 22, No 3, 347 - 348, June 2009

Melasma and PIH Treatment c low fluence Qs Nd:YAG laser



Histopathologic Finding after Laser Irradiation



TNF-α Hsp 70    

α-MSH    VEGF

IL-1

(pro-inflammatory cytokines)

MMP-2

Type IV collagen

Biological changes after Laser Irradiation
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Risk Factors of PIH after Laser Treatments

Post Infl. Hyper- or Hypo- : Closely related with inflammation severity & downtime

Complication Risk (Downtime & Inflammation severity)



A case of mottled hypopigmentation after low-fl uence 1,064-nm 

Q-switched Nd:YAG laser therapy

Journal of Cosmetic and Laser Therapy 2013;15(5):290-2

HWA JUNG RYU1 & JIEHOON KIM2

1Department of Dermatology, Korea University College of 

Medicine, Seoul, Republic of Korea, and

2Dr. Kim ’ s Skin &Laser Clinic, Dermatology, Suwon, Republic 

of Korea

Complication of laser toning 
Mottled hypopigmentation



Figure 1. (a)

A 48-year-old woman with mottled 

hypopigmentation within a pre-existing 

melasma lesion after repeated treatment 

with a 1064-nm Q-switched Nd:YAG laser 

at a low pulse energy.





A

Skin Biopsy at the lesion site (leukoderma)



Figure 1. (b) 

MART-1 staining of a biopsy specimen from the hypopigmented lesion shows active 

melanocytes (X200).

B



C

Figure 1. (c) 

Fontana-Masson staining of a biopsy specimen from the hypopigmented lesion was 

negative (X200).



B

C

Biopsy findings: 

(1) MART-1 staining (+)

 melanocytes: remained intact (2) 

Fontana Masson staining (-) 

melanosomes: destroyed

깡통 멜라닌세포



Melasma Leukoderma after LT



Melasma Leukoderma after LT



Jie Hoon Kim. et. al.  Journal of Cosmetic and Laser Therapy 2021

▶Laser toning for melasma with little risk of complication

Pico laser toning for melasma with little risk of Cx.



Pico laser toning for melasma with little risk of Cx.

▶Laser toning for melasma with little risk of complication
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Jie Hoon Kim. et. al.  Journal of Cosmetic and Laser Therapy 2021

▶Treatment of complications of conventional laser therapy

Use of pico second laser 



Thermal injury after IPL treatment

Clinical feature: second degree burn like feature with pain, erythema and blister

IPL complications & managements



Blister  Crust  PIH

IPL complications & managements



M/45

PHx: 6 Mo age, IPL treatment (other

clinic) 

 continue PIH 

 Laser toning treatment for 5 times

(other clinic)  No effect

IPL complications & managements



M/45

PHx: 6 Mo age, IPL treatment (other

clinic) 

 continue PIH 

 Laser toning treatment for 5 times

(other clinic)  No effect

▶Pico Toning c PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

10 mm spot size, 

collimate HP, 0.3 ~ 0.4 J/cm2, 

sliding and circular technique, 

1,000~1,200 shot (each session)

※ No pulse stacking

 6 sessions later (pigmentation was

almost improved)

IPL complications & managements



IPL complications & managements



IPL complications & managements



IPL complications & managements



M/49

PHx: 3 Mo age, Pico 532nm (other clinic) 

 continue PIH 

PIH after conventional treatment



F/49

PHx: 3 Mo age, Pico 532nm (other clinic) 

 continue PIH 

▶Pico Toning c PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

10 mm spot size, 

collimate HP, 0.3 ~ 0.4 J/cm2, 

sliding and circular technique, 

1,000~1,200 shot (each session)

※ No pulse stacking

 5 sessions later (pigmentation was

almost improved)

PIH after conventional treatment



PIH after conventional treatment



PIH after conventional treatment



PIH after conventional treatment
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PICOHI
1064/532 nm Picosecond Nd:YAG laser

HIRONIC, Korea

2,940 nm Er:YAG laser

694 nm Q-switched Ruby laser

IPL

1064/532 nm Q-switched Nd:YAG laser

785 nm picosecond Nd:YAG aser

10,600 nm CO2 laser 810 nm Diode laser for hair removal



2,940 nm Er:YAG laser 10,600 nm CO2 laser 694 nm Qs Ruby laser

810 nm Diode laser for Hair removalIPL: 560 nm 3 msec

Full face Laser Parameters 



1,064 nm Qs Nd:YAG laser

 Laser toning parameter

PICOHI (300 pico sec 1,064 nm Nd:YAG laser)

 Pico toning parameter

1,064 nm Qs Nd:YAG laser

 GPT (Higher fluence LT) parameter

Toning Parameters (GPT, LT ->  Pico Toning) 



(1) Full face laser c Conventional technique

Nevus removal c CO2 Laser, 2,940 nm Er:YAG laser

Lentigines Tx c 694nm Qs-Ruby laser

Hair removal c 810 nm diode laser

IPL (560 nm 3 msec)

(2) Combination Tx c GPT,(Higher fluence of LT), LT & Pico Toning:

2-1) GPT & LT (ABNOM, lentigines…  GPT,  other areas LT)

▷GPT:

Qs Nd:YAG laser 1064 nm, collimate HP, 8 mm spot size, 2.7 J/cm2, 10 Hz, 2~3 seconds pulsed 

stacking technique

▷LT:

Qs Nd:YAG laser 1064 nm, collimate HP, 10 mm spot size, 1.7 J/cm2, 10 Hz, sliding technique

2-2) Pico Toning

pico second Nd:YAG laser(PICOHI, 300 ps), 1064 nm, collimate HP 10 mm spot size, 0.3 J/cm2, 10 Hz

 dark area: 2~3 seconds pulsed stacking technique, other areas: sliding technique

(3) Continue 2-1) & 2-2)

Combined pigmentary problems Treatment Strategy :



▶Tiny Seborrheic keratosis

▶Lentigines

Combined pigmentary problems

(F/63)



(2) Combination Tx c GPT, LT & Pico Toning:

2-1) GPT & LT: lentigines

 GPT, other areas LT

▷GPT (Higher fluence laser toning):

Qs Nd:YAG laser, 

1064 nm, collimate HP, 

8 mm spot size, 

2.7 J/cm2, 

10 Hz, 

2~3 seconds pulsed stacking technique

▷LT:

Qs Nd:YAG laser, 

1064 nm, collimate HP, 

10 mm spot size, 

1.7 J/cm2, 

10 Hz, 

sliding technique



(2) Combination Tx c GPT, LT & Pico Toning:

2-2) Pico Toning

pico second Nd:YAG laser (PICOHI), 

1064 nm, collimate HP, 

10 mm spot size, 

0.3 J/cm2, 

10 Hz

 dark area: 2~3 seconds pulsed stacking technique, 

 other areas: sliding technique

(3) Continue 2-1) & 2-2)









cf)

Skin type V high risk patient

Seborrheic skin 

 Good prognosis

▶Seborrheic keratosis

▶Pigmented nevus, Intradermal N

▶Lentigines

# Darker skin phenotype

# Seborrheic skin

(M/54)

Darker skin phenotype c seborrheic skin



Lentigine Q-switched Ruby laser

694 nm, 3.0~4.0 J/cm2

SK pig N

 2,940 nm Er:YAG laser

Darker skin phenotype c seborrheic skin



Darker skin phenotype c seborrheic skin



Photomechanical Photothermal

Pulse duration

Pico second 

laser

Q-swiched laser

Nano second 

Long pulse laser

micro second 

IPL

mili second

Different pulse duration/Different treatment target



Different pulse duration/Different treatment target

Pico Nano



Pico

Nano
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F/30

ABNOM on both cheek

(with combined lentigines)

▶Pico Toning c PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

For ABNOM

10 mm spot size, 

collimate HP, 0.6 J/cm2, 

Pulse stacking for 2~3 seconds

For Lentigines

10 mm spot size, 

collimate HP, 0.3 J/cm2, 

Sliding and circular technique

2 weeks of interval 

Total: 12 treatments

Lentigiens and ABNOM (mixed)



Lentigiens and ABNOM (mixed)



Lentigiens and ABNOM (mixed)
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F/64

Lentigines, Rt periorbital area 

▶Pico Toning c PICOHI

532 nm pico second Nd;YAG laser

(PICOHI)

4 mm spot size, 

zoom HP, 0.20 J/cm2,  0.15 J/cm2

(2 mo interval)

Lentigines (epidermal pigmentation)



Lentigines (epidermal pigmentation)



Lentigines (epidermal pigmentation)



F/35

Freckles both cheek 

▶Pico Toning c PICOHI

532 nm pico second Nd;YAG laser

(PICOHI)

4 mm spot size, 

zoom HP  0.15 J/cm2

(1~2 mo interval)

3 times after treatment

untreatedTreated

Freckles, Split face trial



untreated

Freckles, Split face trial
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Various Colored

Tattoo

N. of Ota

ABNOM

Dermal pigment

Melasma

Freckles

PIH

Epidermal pigment

▶ FEATURES- Indication of use

PICOHI

PICOHI™ for skin rejuvenation (LIOB)



Various Colored

Tattoo

N. of Ota

ABNOM

Dermal pigment

Melasma

Freckles

PIH

Epidermal pigment

▶ FEATURES- Indication of use

PICOHI

LIOB
(DOE fractional)

new indication 

for the 

Rejuvenation

PICOHI™ for skin rejuvenation (LIOB)

+



Intradermal focusing of near-infrared optical pulses: a new approach for non-

ablative laser therapy 

Huzaira M, Anderson RR, Sink K, Manstein D 

Lasers Surg Med ; 2003, 32 (Suppl 15) : 17–38

■ Fractional Photothermolysis

■ Mechanism of Fractional Photothermolysis : 

PICOHI™ for skin rejuvenation (LIOB)



Skin Rejuvenation by MLA fractional  based on LIOB

J. Biophotonics 5, No. 2, 194–199 (2012)

PICOHI™ for skin rejuvenation (LIOB)



Laser-Induced Optical Breakdown (LIOB)

▶Principles: 

Tightly focused near-infrared laser pulses  (sub-nanosecond pulse of 1064 nm)

 create optical breakdown in the dermis while leaving the fully intact epidermis

 resulting in cavitation and plasma generation by multiphoton

 explosive vaporization and mechanical expansion in the dermis 

 this stimulates a healing response of dermis

 consequently skin remodeling

 resulting in skin rejuvenation effects

▶Advantages:

1) no or little social down-time  

2) efficacy: comparable to conventional fractional ablative techniques 

3) safe, breakthrough treatment procedure for skin rejuvenation without damaging the 

epidermis 
J. Biophotonics 5, No. 2, 194–199 (2012)

PICOHI™ for skin rejuvenation (LIOB)



▶ damaging the dermis without damaging the epidermis 

J. Biophotonics 5, No. 2, 194–199 (2012)

PICOHI™ for skin rejuvenation (LIOB)



▶ new collagen formation were detected (indicator of wound healing)

J. Biophotonics 5, No. 2, 194–199 (2012)

PICOHI™ for skin rejuvenation (LIOB)



Laser-Induced Optical Breakdown (LIOB) of MLA (or DOE) fractional 

 subcision like effect on upper dermis

▶ Effect of LIOB

PICOHI™ for skin rejuvenation (LIOB)



Picosecond Nd:YAG laser (PICOHI)

 originally developed for the treatment of pigmentary disorders

 use of fractional mode of picosecond laser

 concepts of Laser-Induced Optical Breakdown (LIOB)

 new indication for the rejuvenation with fractional mode of picosecond laser

Dual effect of PICOHI : Bleaching & Rejuvenation

▶ PICOHI, Role of Rejuvenation

PICOHI™ for skin rejuvenation (LIOB)



▶LIOB  new indication for Rejuvenation with many advantages

with little downtime.

Jie Hoon Kim. et. al.  Journal of Cosmetic and Laser Therapy 2021

PICOHI™ for skin rejuvenation (LIOB)



M/27

Acne scar 

▶PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

13 mm spot size, 

Microlens array fractional handpiece

Fluence: 0.20~0.25 J/cm2, 

2 ~ 3 weeks of interval 

Total: 14 treatments

PICOHI™ for skin rejuvenation (LIOB)



PICOHI™ for skin rejuvenation (LIOB)



M/35

Acne scar 

▶PICOHI

1,064 nm pico second Nd;YAG laser

(PICOHI)

13 mm spot size, 

Microlens array fractional handpiece

Fluence: 0.4 J/cm2

higer fluence, pulse stacking

downtime

# but result is good

 High Risk, High Return

PICOHI™ for skin rejuvenation (LIOB)



PICOHI™ for skin rejuvenation (LIOB)



PICOHI™ for skin rejuvenation (LIOB)



PICOHI™ for skin rejuvenation (LIOB)





 Introduction

 About Hironic Co.

 Advantages of PICOHI™

 PICOHI™ for pigmentary disorders

 PICOHI™ for skin rejuvenation

 Conclusion

PICOHI™ for Pigmentation 
and Rejuvenation:



 Real 300 ps pulse duration

(maximum photomechanical effect)

 Higher peak power and stable pulse duration

 Variable handpieces (collimated, MLA, DOE…)

 Easy & intuitive GUI

Advantages of PICOHI™



 Excellent in Tattoo removal (especially for colored tattoo)

 more effective treatment than nano second laser

fewer treatment sessions

less side effect

less discomfort

 Laser toning for melasma with little risk of complication

 Combination Tx with conventional laser treatment

 Treatment of complications from conventional laser therapy

 Treatment for resistant pigmentary disorders (melasm, PIH, CALM, Lentigo)

PICOHI™ for pigmentary
disorders



Bleaching Rejuvenation

PICOHI: originally designed for Pigmentary concern

“Bleaching Laser”

PICOHI™ for skin rejuvenation



Bleaching Rejuvenation

Old Sayings: Kill two birds with one stone.

Bleaching & Rejuvenation with single modality?

PICOHI™ for skin rejuvenation



Bleaching Rejuvenation

Old Sayings: Kill two birds with one stone.

Bleaching & Rejuvenation with single modality?

the Answer is PICOHI

PICOHI™ for skin rejuvenation
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