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- Continuous Wave Pulsed Wave

Skin Reaction 1 1

Skin Rejuvenation 4 3

Scar 1

Acne or/and Acne Scars 5 2

Pigmented Lesion 8

Vascular Lesion 2

Total 10 17

Total 27
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Electromagnetic Initiation and Propagation of Bipolar
RadiofrequencyTissueReactionsvia InvasiveNon-Insulated
MicroneedleElectrodesSCIE
By JongjuNa, ZhenlongZheng,ChristopherDannaker, SangEunLee,Jin-SooKang,
andSungBinCho
ScientificReports,2015; 5: 16735

Methods
Å For an experimental study of RF tissue reactions, bipolar RF energy with non-insulated microneedle

electrodes(CELFIRM; ViOL)were deliveredto in vivo/exvivomicropigskinandexvivobovineliver tissueat
varyingmicroneedlepenetrationdepths,RFsignalamplitudes,andRFconductiontimes.

Results
Å It wasfound in both micropigskinand bovine liver tissuethat coagulationwasinitiated at the tip of each

needle(electrode)whenbipolarRFis transmittedto the tissuethroughnon-insulatedneedles.
Å Asthe conductiontime increased,the coagulationzoneexpandedinto a droplet- or cocoon-like shapewith

minimalrelativelyfew thermaleffectson the epidermis- alsoknownastheάbŀ9ŦŦŜŎǘέ

<300ms: Tissuereactionswere initiated at the tips of the microneedleelectrodesthat penetratedinto the tissues. Asthe reactionspropagatedup from
the tips of the microneedleelectrodes,they expandedto deeper,wider, and higherareasaroundthe microneedle. After a brief delay,the reactions
continuedto moveupwardaroundthe bodyof the microneedleelectrodeandexpandlaterally.

> 300ms: Thepropagationof inter-electrodecurrentsbetweenneighboringelectrodesbecameapparentfirst betweenthe tips of the electrodes,then
secondbetweenthe mid-portionsof the electrodes,andlastlybetweenthe entire lengthof the electrodes. After completeconvergenceof all individual
coagulationareas,tissuesthen beganto showvaporizationandcarbonization.

Bipolar RF with non-insulated microneedles irradiated on ex vivo micropig skin at 50V, for 0-7 seconds
Captured by high-speed cinematography

https://www.nature.com/articles/srep16735


For Internal Use by Medical Professionals Only. External Use Strictly Prohibited.

Continuous Wave: Skin Rejuvenation 

55

Comparison of the effects of fractional microneedle 
radiofrequency and microneedlingon modulating the 
senescent fibroblast milieu in aged skin SSCI
By Jung Min Hwang, Soo Hyun Lee, Eun Jae Baek, Hye-Rin Charlotte Kim, Jang-Hee
Oh, Ji SuLee & Si-Hyung Lee
Scientific Reports,(2025) 15:18296 

Methods
Å 30 subjectswith periorbital wrinkles were treated with both radiofrequencymicroneedling(RFMN)and

microneedling(MN)(SYLFIRMX; ViOL)in adouble-blind,randomized,split-facecontrolledclinicaltrial.
Å Patients
Å 30 Korean women agedҗ60 years with visible periorbital wrinkles (final analysis: 29 participants;

histologicalanalysis: 26).
Å Treatment
Å RFMN(Microneedle Radiofrequency)on one side: CW4, 1 mm depth, energy level 3ς5 (2.42ς2.74

J/shot),onepass.
ÅMN (Microneedlingonly) on the other side: same needle depth, no RF energy.
Å 4 treatment sessions at 4-week intervals 

Results
ÅMNRF-treated sidesshowedfasterandgreaterwrinkle reductionthan the MN-treatedside,with significant

changesnotedat both 3 and5 months. Elasticityalsoimprovedmoreon the MNRFside.
Å Skinhydration increasedand TEWL(TransepidermalWater Loss)decreasedsignificantlyon the MNRFside

at 5 months,indicatingbetter barrier function.
ÅMNRFincreasednon-senescent(HSP47+) fibroblastsand reducedsenescent(p16INK4 A+)fibroblasts,unlike

MN.
Å Higherlevelsof procollagen-1, collagen,andelastinwereobservedin the papillarydermisafter MNRF.
Å Subjectswith greater reduction in senescentfibroblastsshowedbetter collagenand hydrationoutcomes,

supportinga regenerativemechanism.
Å Adverseeffectsweremild andsimilarin both groups,with no seriouseventsreported.
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Changesin the cellularmilieu in the dermisfollowingMNRFtreatment.

(a)Quantificationof the total cellnumberin the dermisafter MN andMNRFtreatments.

(b) Representativeimagesof immunofluorescencestainingfor the fibroblastmarker,HSP47 (red),andDAPI(blue) in the skintreated with
MN andMNRF. Thegraphon the right indicatesthe numberof HSP47-positivedermalfibroblastsafter MN andMNRFtreatments(n =25).

(c) Representativeimagesof immunofluorescencestainingfor the leukocytemarker,CD45 (green); and macrophagemarker,CD68 (red);
andDAPI(blue) in skintreated with MN andMNRF. Thegraphson the right representthe numberof CD45-positiveleukocytesandCD68-
positive macrophagesin the dermis after MN and MNRFtreatments (n = 25). Originalmagnification»400. Statisticalsignificance: **p
<0.01, nsindicatesno significance

Repopulationof senescentfibroblastsby non-senescentfibroblastsafter MNRFtreatment.

(a) Representativeimagesof immunofluorescencestainingfor the senescencemarker,p16INK4 A, and fibroblast marker,HSP47, after MN
andMNRFtreatments.
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Methods
Å 333patientswith facialwrinkleswere treatedwith fractionalRF(SCARLET; ViOL)andfractionalEr:YAGlaser

for skinrejuvenation.
Å Patients: agedbetween36and85years,meanageof 49.8º7.9 years

Å FractionalRFgroup: 133patient (57.1%Glagoutype II, 53.4%Fitzpatrickskintype III)
Å FractionalEr:YAGlasergroup: 200patients(53.5%Glagoutype II, 60.5%Fitzpatrickskintype III)

Å Treatments: 3 treatmentsessionsat onemonth intervals
Å FractionalRFgroup: Fmode,power 8, 1.0-1.5mm on periorbital area,2.0-2.5mm on nasolabial,

jaw line andperioralarea,3.0-3.5mmon submentalandneckarea
Å Fractional Er:YAGlaser group : PSO3 handpiece,short pulse mode, 40-50J/cm2, 10hz on

periorbital area / F-runner handpiece,short pulse mode, 40-50J/cm2, 10hz on nasolabial,
jawlineandperioralarea/ R11 handpiece,smoothmode,2J/cm2, 10hzon submentalandneck
area

× Glagouwrinkle scale: type I no wrinkles,type II wrinklesin motion, type IIIwrinklesat rest,type IVonly wrinkles

Results
Å FractionalRFtreatment wasmore effective for perioral,nasolabial,jawline,neckareaswhereasfractional

Er:YAGlasertreatmentwasmoreeffectivefor the periorbitalareas.
Å Thereareno statisticallysignificantdifferencein sideeffectsbetweentwo treatmentgroups.

Comparison of efficacy and safety of fractional 
radiofrequency and fractional Er:YAG laser in facial and neck 
wrinkles: Six-year experience with 333 patients SCIE
Zehra A. Serdar, and AsliTatliparmak
Dermatologic Therapy,2019; 32(5): e13054

7

(A), (C) Before 
(B), (D) 2 months after 3 sessions of fractional RF treatment

(A), (C) Before 
(B), (D) 2 months after 3 sessions of fractional Er:YAG treatment

https://www.dropbox.com/scl/fi/glano4uamxzv235aoafgs/CW_Rejuvenation_2019_Comparison-of-efficacy-and-safety-of-fractional-radiofrequency-and-fractional-ErYAG-laser-in-facial-and-neck-wrinkles-with-333-patients.pdf?rlkey=tln6ccokxgxkb9h1n9fqs7lc7&dl=0
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Methods
Å 204 Koreanpatients with facial wrinklesat 3 study centers,were treated with fractional microneedleRFsystem

(SCARLET; ViOL).
Å Patients: 80male,124female,meanageof 47.3 years,rangingfrom 26 to 68years,Fitzpatrickskintype III-IV
Å Treatment: 0.8-3.0mm,level6-8, 100-200ms,1-3 passes,1-3 sessionsat average4-weekintervals

Results
ÅOf 204patients,54 hadneartotal improvements(>75%), 86 hadmarkedimprovement(51-75%), 50 hadmoderate

improvement(26-50%), and14hadminimalimprovement(0-25%).
ÅMild post-inflammatoryhyperpigmentationwasfound in only 2 patients,whichspontaneouslyresolvedwithin one

month.

Clinical Study of Facial Wrinkle Treatment with Fractional
MicroneedleRadioFrequencySystem ESCI
ByHyounJunPark,HyoungMoonKim,andMyungJinOh
MedicalLasers,2014; 3(2): 59-64

8

(A) Baseline
(B) 2 months after 2 sessions of fractional RF treatment 

(A) Baseline
(B) 3 months after 3 sessions of fractional RF treatment 

(A) Baseline
(B) 2 months after 2 sessions of fractional RF treatment 

https://doi.org/10.25289/ML.2014.3.2.59
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Methods
Å 25 femalepatientswith varioussignsof agingsuchasvisiblelines,wrinkles,andwidenedpores,were treated with

fractionalRFdevice(SCARLET; ViOL).
Å Patients: agesfrom 41 to 64years,meanage54.2º3.21, FitzpatrickskintypesIII andIV
Å Treatment: a single pass,no-overlappingover the indicated area, 0.5mm on periorbital area, 0.8mm on

forehead,1mm on chinandtemple,2mm on cheeks
Å 3 sessionsat 4-weekintervals.

Results
Å All patientsshowedclinicalimprovementonǇƘȅǎƛŎƛŀƴΩǎglobalassessmentandpatientsatisfactionscores.
Å Amongobjectivebiophysicalmeasurements,improvementin hydrationandskinroughnesswasnoticed.
Å Histologicalexaminationrevealedmarkedincreasein dermalthickness,dermalcollagencontentanddermalfibrillin

content.
Å Sideeffectswereminimal.

Skin Rejuvenation by Microneedle Fractional Radiofrequency 
Treatment in Asian skin; Clinical and Histological Analysis 
ESCI
By Kyu Young Seo, Moon Soo Yoon, Dong Hyun Kim, and HeeJung Lee 
Lasers in Surgery and Medicine,2012; 44: 631-636

9

Immunohistochemical staining for procollagen-1
(A) Baseline
(B) 4 weeks after the final treatment

Quantitative assessment of the density of procollagen-1 within 
0.2mm and 0.5mm of dermis from basement membrane 

Immunohistochemical staining for collagen
(A) Baseline
(B) 4 weeks after the final treatment

Immunohistochemical staining for fibrillin-1
(C) Baseline
(D) 4 weeks after the final treatment

https://www.dropbox.com/s/9neubnxx3zx4ien/CW_Rejuvenation_2012_Skin%20Rejuvenation%20by%20Microneedle%20Fractional%20Radiofrequency%20Treatment%20in%20Asian%20Skin%3B%20Clinical%20and%20Histologic.pdf?dl=0
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Methods
Å Across-sectionalcomparativestudyof 40patientswith moderateacnevulgariswasperformed.
ÅGroupA
Å 20Patients: meanage23.8º3.2 years,meanweight58.95º5.5 kg,13 females,and7 males
Å Treatment : Combined therapy with an automated RF microneedlingdevice (SCARLET; ViOL) and

isotretinoin0.5-1 mg/kgin a singledosefor 24weekswith a cumulativedoseof 120-150mg/kg
ÅGroupB
Å 20Patients: meanage24.4º3.7 years,meanweight56.4º8.46kg,15 females,and5 males
Å Treatment: Oral isotretinoinmonotherapy. Isotretinoin0.5-1 mg/kg in a singledosefor 24 weekswith a

cumulativedoseof 120-150mg/kg

Results
Å After 12 weeks, group A showed better global acne assessment scale (GAAS) outcomes than group B
Å After 6 months, group A showed better results than group B. 

Evaluation of the efficacy of RF microneedling and oral 
isotretinoin in comparison with oral isotretinoin alone in the 
treatment of acne vulgaris  SCIE
By Intisar Ahmed Hasan, ZahraaNajah Mahdi, and Rana Khalid Obeed
Advances in Dermatology and Allergology,2023; 40(1): 111-114
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9993193/
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Methods
Å 71 patients with inflammatory acne and acne scars received combination treatment with fractional

microneedlingradiofrequency(FMRF)(SCARLET; ViOL)andCOіablativefractionallaser(AFL).
Å Patients
Å 33menand38women,meanageof 24.8 years(rangingfrom 19to 38years)
Å FitzpatrickskintypesII to IV,Korean(13 type II, 40 type III,18 type IV)
Å 43patientswith inflammatorylesionsand28patientswith scarsonly

Å Treatment(Average3.31 treatmentsat every4-6 weeks)
Å FMRFfirst : 2.0-2.8mm,intensity8-10with a densityof 25microscopictreatmentzones(MTZ)s/cm²
Å Thiswasfollowed by AFL: 100mJwith a densityof 100spots/cm², whichcorrelateswith 15.6%coverage

andanablationdepthof 1,168˃ Ƴ.
Å For 43 of the 71 patients, concomitant treatment were conductedwith systemicisotretinoin (20mg/daily,

targeting120-150mg/kg)duringthe interventionor discontinuedtreatmentwithin 3 weeks.

Results
Å Themeanscarglobalassessment(SGA)scoresignificantlydecreasedafter 3 sessionsof combinationtreatment.
Å Patientswith inflammatoryacneshoweda significantdecreasein the numberof inflammatorylesions.
Å Patientswith concomitant low-dose isotretinoin use reported a further decreasein scar global assessment

score.
Å Therewereno reportedpersistentsideeffects,includingprolongedinflammatoryreactionor scarring.

Safety of Combined Fractional Microneedle Radiofrequency 
and CO2 as an Early Intervention for Inflammatory Acne and 
Scarring Treated With Concomitant Isotretinoin  SCIE, SSCI 
By JiheeKim, Young In Lee, JeminKim, JinYoung Jung, Won Jai Lee, and Ju HeeLee 
Dermatologic Surgery, 2020; 46(10): e71-e77 

11

(A) Baseline
(B) 4 monthsafter 3 sessionsof combinationFMRFandAFLtreatment

while continuingsystemicisotretinoin

(A) Baseline
(B) 3 monthsafter 3 sessionsof combinationFMRFandAFLtreatment

https://www.dropbox.com/s/hdk0o5ssc94r5rn/CW_Acne_2020_Safety%20of%20Combined%20Fractional%20Microneedle%20Radiofrequency%20and%20CO2%20as%20an%20Early%20Intervention%20for%20Inflammatory%20Acne%20and%20Scarring%20Treated%20with%20Concomitant%20Isotretinoin.pdf?dl=0
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Methods
Å Themedicalrecordsandclinicalphotographsof 316patients(Indian,SaudiArabian,andKorean)with moderateto

severe acne vulgarisand/or mild to severe acne scarring,treated with bipolar non-insulated microneedleRF
treatment (SCARLET; ViOL).
Å Patients: 195 malesand 121 females,meanageof 28.2 rangingfrom 18-34 years; Fitzpatrickskin types IV-V;

119patientsfrom India,109patientsfrom SaudiArabiaand88patientsfrom Korea
Å Treatment: 300ms, 3mm, intensity 7, 2 passesover the entire face,additionalpassto severepustular lesions

and/or acnescars,2-4 sessionsat 1-month interval

Results
Å At 2 months after the final treatment, clinical assessmentrevealedminimal improvement(0-25%) in 21 patients,

moderate improvement (26-50%) in 78 patients, marked improvement (51-75%) in 133 patients and near total
improvement(>75%) in 84patients.

Å Fractionalbipolar RFtreatment usingnon-insulatedmicroneedleswastherapeuticallyeffectiveagainstall typesof
acnescarring,includingicepick,boxcar,androlling.

Å Distensibleretractileandnondistensiblescarexhibitedremarkableclinicalimprovement.
Å Additionaleffectsof improvedskintexture andtone from the deliveryof RFenergyvia the minimallyinvasivenon-

insulatedmicroneedleswerealsoobserved.
Å Inflammatoryacnelesionsshowedimprovementsin both the numberandseverityof suppurativelesions.
Å No significantdifferencesin overall clinical improvement scoreswere recordedamongthe patients from India,

SaudiArabia,andKorea.
Å Temporaryaggravationof acnevulgarisor folliculitis,whichspontaneouslyresolvedwithin 3 weeks,wasnoted in 9

patients. Otherwise,no remarkablesideeffectswererecorded.

The Efficacy and Safety of Bipolar Radiofrequency Treatment 
with Non-Insulated Penetrating Microneedles For Acne 
Vulgaris And Acne Scars  ESCI
By Ganesh S. Pai, Muhamad Kashmar, Young Koo Kim, and Jongju Na
Medical Lasers, 2015; 4(1): 10-15
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A 26-year-old female patient from India 
(A) Baseline and (B) 2 months after the final treatment 

A 33-year-old female patient from Saudi Arabia 
(A) Baseline and (B) 2 months after the final treatment 

A 29-year-old male patient from India
(A) Baseline and (B) 2 months after the final treatment 

A 21-year-old female patient from Korea 
(A) Baseline and (B) 2 months after the final treatment 

https://doi.org/10.25289/ML.2015.4.1.10


For Internal Use by Medical Professionals Only. External Use Strictly Prohibited.

Continuous Wave: Acne or/and Acne Scar

13

Methods
Å 20 EastAsianpatients with acne vulgariswere treated with fractional microneedleradiofrequency(MRF)

(SCARLET; ViOL)andCOȼfractionallasersystem(FS)for a split-facestudy.
Å Patients: 9 womenand11men,aged15-28, FitzpatrickskintypesIII-IV
ÅOneside: MRFtreatment
Å 1.5-2.5mm,intensity8 with adensityof 25MTZ/cm2, 2 passes

Å Theother side: FStreatment
Å 80mLwith a densityof 100spots/cm² (15.6%coverageandanablationdepthof 1168˃ ƳύΣ2 passes

Å 1-2 sessions

Results
ÅMost of the patients demonstratedimprovementbasedon clinicaland photographicassessments3 months

after the treatment.
Å No significantdifferencesin clinicalimprovementgradesassessedby physicians,the number of papulesand

pustules,andpatientsatisfactionlevels.
Å Sebum production, erythema index (EI) and melanin index (MI) were additionally assessedand sebum

productionwasdecreasedon both sides,EIandMI werenot increasedat 3 monthsafter the lasttreatment.
Å No patientsexperiencednoticeableadverseeventsbut two patientsreported transienthyperpigmentationon

the COȼFS-treatedsitewhichwasspontaneouslyresolvedbeforea 3-monthvisit.
Å The COȼFS-treated side demonstrated a higher pain score than the MRF device-treated side, but the

differencewasnot statisticallysignificant.

A split-face comparison of a fractional microneedle
radiofrequency device and fractional carbon dioxide laser
therapy in acnepatients SCIE
ByJunU. Shin,SooHyunLee,JinYoungJung,andJuHeeLee
Journalof CosmeticandLaserTherapy,2012; 14: 212-217

13

Meangradeof clinicalimprovement; MRFversusCOȼFS( p>0.05). ThemeanºSDnumberof papulesand pustuleson the MRFor CO2 FS-
treatedsidesFS( p>0.05).

https://www.dropbox.com/s/am114zvwizbpddd/CW_Acne_2012_A%20split-face%20comparison%20of%20a%20fractional%20microneedle%20radiofrequency%20device%20and%20fractional%20carbon%20dioxide%20laser%20therapy%20in%20acne%20patients.pdf?dl=0
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Methods
Å 18 patients with moderate to severeacnevulgaris,were treated with fractionatedmicroneedleRF(SCARLET;

ViOL).
Å Patients: 15maleand3 female,meanage23.9 years,rangingfrom 21-34years,Fitzpatrickskintype IV
Å Treatment: 100(off)ς500(on)ς100(off) ms, 3mm, intensity7, 2 passesover the entire face,additionalpassto

severepustularlesions
Å 2 sessionsat 1-month intervals

Results
Å Improvementscoresin terms of the number of inflammatoryacnelesions,assessed2 months after the final

treatment, showedthat 2 patients had near total improvement(>75%), 8 patients had marked improvement
(51-75%), and6 patientshadmoderateimprovement(26-50%).

Å Improvementscoresin termsof the severityof the lesionsshowedthat 1 patient hadneartotal improvement,8
patientshadmarkedimprovement,and7 patientshadmoderateimprovement.

Å Nopatienthadworseningof inflammatoryacnelesions.

Use of Fractionated Microneedle Radiofrequency for the 
Treatment of Inflammatory Acne Vulgaris in 18 Korean 
Patients  SSCI
By Sang Ju Lee, Ja WoongGoo, JaeyongShin, Won Soon Chung, JinMoon Kang, Young 
Koo Kim, and Sung Bin Cho 
Dermatologic Surgery,2012; 38(3): 400-405

14

(A) Before 
(B) 2 months after the final treatment

(A) Before
(B) 2 months after the final treatment

(A) Before
(B) 2 months after the final treatment

https://www.dropbox.com/s/u097puxoypls9ix/CW_Acne_2012_Use%20of%20Fractionated%20Microneedle%20Radiofrequency%20for%20the%20Treatment%20of%20Inflammatory%20Acne%20Vulgaris%20in%2018%20Korean%20Patients.pdf?dl=0
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Methods
Å A pulsed-type, bipolar alternatingcurrent RFdeviceequippedwith noninsulatedmicroneedleelectrodes

(SYLFIRM; ViOL),were performed on hairlessmice skin in vivo with 2 different treatment settings to
evaluatestructuralandultrastructuralchangesin vascularcomponentsandbasementmembranes.
Å TypeA treatment: 3 pulsecyclesat anon-time pulsewidth of 40msanda powerof 3.3 watts/pulsepack
Å TypeB treatment: 5 pulsecyclesat anon-time pulsewidth of 30msanda powerof 3 watts/pulsepack
ÅWith 3.0mmover1 passwithout overlapping

Å At baselineand at immediately1, 3, 7, and 14 daysafter treatment, skinspecimensof full thicknessfrom
the hairlessmicewereobtainedfor histologicevaluation.

Results
Å Immunohistochemicalstaining for type IV collagenand for periodic acid-Schiff (PAS)revealedmarked

thickeningof basementmembranesin both groups,althoughthe expressionthereof wasmore remarkable
with type B-RFtreatment.

Å Transmissionelectron microscopy(TEM) demonstrated higher electron-dense and remarkably thicker
laminadensa,aswell as increasesin anchoringfibrils in both groups,althoughtype-B irradiation induced
moreincreasein the thicknessof the laminadensa.

Å Furthermore,CD31-positivebloodvesselswere smallerin sizewith a slit-like luminalappearance,although
the vascularfeatures were more remarkablewith type B-RFtreatment. However,no signsof excessive
damageto vascularcomponentswerefoundfor either group.

In vivo skin reactions from pulsed-type, bipolar, alternating 
current radiofrequency treatment using invasive 
noninsulated electrodes  SCIE
By S.B. Cho, J. Na, Z. Zheng, J.M. Lim, J.-S. Kang, J.H. Lee, and S.E. Lee 
Skin Research and Technology,2018; 24(2): 318-325

https://www.dropbox.com/s/x3um70w1vv5zvgy/PW_Skin%20Reaction_2018_In%20vivo%20skin%20reactions%20from%20pulsed-type%2C%20bipolar%2C%20alternating%20current%20radiofrequency%20treatment%20using%20invasive%20noninsulated%20electrodes..pdf?dl=0
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Effectsof invasive,pulsed-type, bipolarRFon vascularcomponents. CD31-immunohistochemicalstain,originalmagnification»100, scalebar=200˃Ƴ
Vascularcomponentssmall in sizeand with a slit-like luminal structure (arrows) in the subcutaneousfat layer and distendedblood vesselswith a
smoothluminalsurface(arrowheads)in the dermison days0 and1.
(A-D)TypeA-RFtreatmentgroup(3 pulsesof 40msand3.3W)
(E-H)TypeB-RFtreatment group(5pulsesof 30msand3.0W)
× CD31: platelet endothelialcell adhesionmolecule-1, a multifunctionalcell adhesionmoleculeinvolvedin numerousphysiologicprocesseswithin

the vasculature

TransmissionelectronmicroscopicfeaturesTEMof basementmembranes. TEMphotographspresentremarkablethickeningof laminadensaon
posttreatmentdays7 and14, which ismoreremarkablein the type B-RFtreatment group. Scalebar =500nm
(A-D)TypeA-RFtreatmentgroup(3 pulsesof 40msand3.3W)
(E-H)TypeB-RFtreatment group(5 pulsesof 30msand3.0W)
× BK: BasalKeratinocyte,D: Dermis *HD: hemidesmosomes,KF: KeratinFilament,Ld: LaminaDensa

Effectsof invasive,pulsed-type, bipolarRFon basementmembranes. PASstain,originalmagnification»400, scalebar=50˃Ƴ
Skinspecimenspresentincreasedthicknessof periodicacid-Schiff(PAS)-positiveareasalongthe basementmembrane(BM)on posttreatmentdays7
and14, whichismoreremarkablein the type B-RFtreatment group.
(A-D)TypeA-RFtreatmentgroup(3 pulsesof 40msand3.3W)
(E-H)TypeB-RFtreatment group(5pulsesof 30msand3.0W)

16
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Methods
Å 15 subjectswith melasmawere treated with conventionaltherapy with microneedlingRF(SYLFIRMX; ViOL)for 2

monthsandthe 11subjectswerecontinuedmaintenancetherapyfor 6 months.
Å Conventionaltherapy for 2 months
ÅOralTranexamicacid(TA)250mgtwicedaily
Å Triplecombinationcream(TCC)composedof 5%hydroquinone,0.003%tretinoin, and 1%hydrocortisoneto

the entire faceoncea day
ÅMicroneedlingRFon the randomlyassignedhalf face: PW2, level 4-6 targetingmild erythema,0.3mm for 2

passesand0.8mmfor 1 pass
ÅMaintenancetherapy for 6 months
ÅOralTAandTCCwerediscontinued
Å RFmicroneedlingcontinuedeverymonth

Results
Å Conventionaltherapy
Å All the 15 subjectsmarked improvement after 2-month conventionaltreatment with a 64% reduction in

modifiedmelasmaareaseverityindex(mMASI) scoreon average.
Å BothL* (lightness)valuesof the RFtreatedanduntreatedsideincreased.
Å From the perspectiveof the synergisticeffect of RF,there was no significantdifference in the RFgroup in

additionto the combinationtreatmentof oralTAandTCC,althoughRFgroupshowedbetter improvement.
ÅMaintenancetherapy
Å In untreatedside,theɲL* (meanchangeof L*valuefrom the baseline)graduallydecreased,returning to the

baselineafter the conventionaltherapyended.
Å In contrast, the RFtreated side helped maintaining the treatment effect after cessationof the 2-month

previoustreatment.

Targetingthe dermisfor melasmamaintenancetreatment SCIE
ByHeeJeongHan,JinCheolKim,YoungJoonPark,HeeYoungKang
ScientificReports,2024; 14: 949

17

https://doi.org/10.1038/s41598-023-51133-w
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Efficacyof conventionalandmaintenancetreatmentsin a 46-
year-oldwomanwith melasma

(a-e) The combination therapy of oral tranexamicacidand
triple combinationcreammarkedly improvedthe melasma

(c)whereasit returned to the baselineon the untreatedside
after discontinuationof conventionaltherapy

(f) The improvement maintained on the radiofrequency
treatedside after discontinuationof conventionaltherapy

Baselinedemographicsof subjects

The continuousradiofrequencytreatment maintains
the treatment effect of conventionaltherapy.

18
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Methods
Å 44patientswith melasmaor Riehlmelanosisreceivedpulsed-typemicroneedlingRF(SYLFIRM; ViOL)treatment.
Å Patients: agefrom 25 to 69years,meanageof 47.18years; 42 femaleand2 male; 24with melasmaand20with

Riehlmelanosis
Å Treatment: 1.0-1.5mm,1.39-1.59J/cm², 2-3 passesand<10%overlapfor 5 treatmentsat 2-weekintervals

Å Treatmentoutcomeswere evaluatedby investigatorglobalassessment,patient globalassessmentscore,and skin
biophysicalparametersof erythemaindex(EI),melaninindex(MI),andtransepidermalwater loss(TEWL).

ÅGenearrayandimmunohistochemicalstainingincludingmelan-A,Fontanasilver(FS),CD44, basicfibroblastgrowth
factor (bFGF), andperiodicacidςSchiff(PAS)wereperformed.

Results
Å EI,MI, andTEWLshowedsignificantimprovementafter treatment.
Å Histopathologicexaminationshoweddecreasedof melaninpigment,melanophages,andblood vesselproliferation

but thickenedbasementmembraneafter treatment.
Å Expressionof CD44andbFGFwasdecreasedafter treatment.
Å Therewereno seriousadverseeventsreportedduringthe study.

Therapeutic Effects of New Pulsed-Type Microneedling
Radiofrequencyfor Refractory Facial Pigmentary Disorders
SCIE
ByByeongJinPark,YouJinJung,YoungSuckRo,SungEunChang,andJeongEunKim
DermatologicSurgery,2022; 48(3): 327-333

19

× Melan-A : to visualizemelanocytes
× FS: Fontanasilver,it is to visualizemelaninpigment
× CD44: acell-surfaceglycoproteininvolvedin cell-cell interactions,celladhesionandmigration.
× bFGF: basicfibroblastgrowth factor,a growth factor signalingprotein involvedin the proliferation,differentiation,andmigrationof a varietyof cell

typesof mesodermalandneuroectodermalorigin.
× PAS: Periodicacid-Schiff,it is to detectglycogen,andmucosubstancessuchasglycoproteins,glycolipidsandmucinsin tissues.

https://www.dropbox.com/s/mc827ptp6m3133l/PW_Pigmented%20Lesion_2022_Therapeutic%20Effects%20of%20New%20Pulsed-Type%20Microneedling%20Radiofrequency%20for%20Refractory%20Facial%20Pigmentary%20Disorders.pdf?dl=0
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(A-C)
Histopathologicevaluationrevealedthat mild vacuolar
alteration of the basallayer and pigment incontinence
in the upper dermis were mainly found before
treatment.
4 weeks after the final treatment, the amount of
melanin pigment in the epidermis and dermis was
reduced.
Theproliferation of melanophagesand blood vesselin
the dermis was reduced compared with the
pretreatmentstate.

× Melan-A : to visualizemelanocytes
× FS: Fontanasilver,it is to visualizemelaninpigment

20

(D)CD44wasdecreasedin the epidermisanddermis.
(E)bFGFwasdecreasedin the dermisafter treatment.
(F) PASshowed basementmembranethickening after
treatment

× CD44 : a cell-surfaceglycoprotein involved in cell-
cell interactions,celladhesionandmigration.

× bFGF: basic fibroblast growth factor, a growth
factor signalingprotein involvedin the proliferation,
differentiation, and migration of a variety of cell
typesof mesodermalandneuroectodermalorigin.

× PAS: Periodicacid-Schiff, it is to detect glycogen,
and mucosubstances such as glycoproteins,
glycolipidsandmucinsin tissues.

Pigment incontinence

Melanin pigment

melanocyte

Melanin pigment
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Efficacy and Safety of Using Noninsulated Microneedle 
Radiofrequency Alone Versus in Combination with 
Polynucleotides for the Treatment of Melasma: A Pilot Study  
SSCI
Ma. Christina B. Gulfan, Rungsima Wanitphakdeedecha, Supisara Wongdama, 
Nuttagarn Jantanapornchai, Chadakan Yan, SarawalaiRakchar
Dermatology and Therapy, 2022; 12(6): 1325-1336

Methods
Å 30patientswith melasmareceived3 treatmentsevery2 weekswith an invasive,bipolar,pulsed-type microneedling

RFdevice(SYLFIRM; ViOL)on both sidesof the face.
Å Patients
Å All women,meanageof 43.2º7.0 years,FitzpatrickskintypesIII-V
ÅMixedmelasma61.5%, the meandurationof melasma8.9º6.5 years

Å RFtreatment
Å 1st pass: 1.5mmdepth,power2 on wholeface
Å 2nd pass: 1.5mmdepth,power2 on melasmalesiononly
Å 3rd pass: 0.8mm depth,power2, on wholeface
Å 10-30%overlap

Å After RFtreatment,different solutionswererandomlyappliedto eachsideof the face.
Å Controlgroup: normalsalinesolution(NSS)appliedto onesideof the face
Å Treatmentgroup: 3-5 drops(approx. 0.2ml) of the 0.3%polynucleotides(PN)on onesideof the face

Results
Å 30participantsinitially enrolled,26participantswerefollowedup to the 6-monthassessmentpoint.
Å Themelaninindex (MI), erythemaindex (EI),skin roughness,and modified melasmaareaseverityindex (mMASI)

scorewere decreasedin both sidesat 6 monthscomparedwith baseline,with no statisticallysignificantdifferences
betweenthe sides.

Å{ǳōƧŜŎǘǎ ƛƴ ōƻǘƘ ƎǊƻǳǇǎ ǊŀǘŜŘ ǘƘŜƛǊ ƛƳǇǊƻǾŜƳŜƴǘ ŀǎ ΨΨƎƻƻŘ ǘƻ ŜȄŎŜƭƭŜƴǘΩΩ όрм҈ ǘƻ җ75%) as early as 2 weeks after 
the last treatment session, with a gradual and steady increase in the number of patients reporting a higher rating of 
improvement at 1, 2, and 3 months after the last treatment. 

Å This trend continued until the 6 month, and was similar for both treatment and control sides.

https://link.springer.com/article/10.1007/s13555-022-00728-8


For Internal Use by Medical Professionals Only. External Use Strictly Prohibited.

Pulsed Wave: Pigmented Lesion

22

Methods
Å A split-face study was conductedusingfractional microneedlingradiofrequency(FMR)(SYLFIRMX; ViOL)and Q-

switched1064nm Nd:YAGlasertoning(QSNY)in 25Asianwomenwith aging-associatedhyperpigmentation.
Å Patients
Å Themeanageof 51.4º7.56years,range39-63years,Fitzpatrickskintype III-IV
Å 11 with a singletype of pigmentation,melasmaand14 with a mixedtype of age-relatedhyperpigmentation,

includingmelasmaandsenilelentigo
Å Treatment
ÅQSNY+ FMRon oneside/ QSNYaloneon the other side
Å TreatmentParameters:
ÅQSNY: 6mm,2.5-3.5J/cm², 10hz,3 overlappingpasses
Å FMR: PW2 mode,300˃ Ƴ(0.3mm),level4-6, 2 passes
Å Atotal of 5 treatmentsessions
Å 2 treatmentsessionswereperformedeachweekfor a total of 5 weeks(weeks0, 2, 4, 6, and8)

Å Anadditionalhumanexvivostudywasconductedby dividingtissuespecimens(control,UVB,andUVB+FMRgroup)
to explorethe pathophysiologicmechanismwith aging-associatedhyperpigmentation.

Results
Å Asplit-facestudy
Å The QSNY+FMRgroup showeda significantlyhigher reduction in melanin index(MI), hemi-melasmaarea and

severityindex(hemi-MASI),Fitzpatrickwrinkleandelastosisscale,andglobalaestheticimprovementscale(GAIS)
than the QSNYgroup.

Å Exvivostudy
Å Additional ex vivo study revealed significant reduction of pro-melanogenicmarkers as well as senescent

keratinocytes,while increasedexpressionof collagentype IV on the epidermal basementmembrane,after
additionalFMRtreatmenton UV-irradiatedhumantissues.

Synergistic Effect of 300 ˃ƳNeedle-Depth Fractional 
Microneedling Radiofrequency on the Treatment of 
Senescence-Induced Aging Hyperpigmentation of the Skin  
SCIE
By Young In Lee, EunbinKim, Dong Won Lee, JeminKim, JiheeKim, Won Jai Lee, and 
Ju HeeLee 
International Journal of Molecular Sciences,2021; 22(14): 7480

22

https://doi.org/10.3390/ijms22147480
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The comparison of the improvement of aging-associated facial pigmentation between the QSNY+FMR group and QSNY group at baseline and week 16.

Clinical efficacy of adjuvant FMR treatment after QSNY for aging-associated hyperpigmentation. 
(A) Melanin index (MI)
(B) Hemi-melasma area and severity index (hemi-MASI)
(C) Fitzpatrick winkle and elastosis scale
(D) Global aesthetic improvement scale (GAIS) by investigators on week 12. 

Effectof FMRirradiationafter UVBexposureon skinpigmentation.
Fontana-Massonstainingand tyrosinaseIHCstainingshowsignificantreductionof pigmentedarea%andthe tyrosinaseactivity of UVB-irradiatedskin
tissueafter FMR.
× FontanaMasson: to detectmelaninof dematiaceousfungi in tissue
× Tyrosinase: anenzymethat regulatesthe productionof melaninandis involvedin the reactionof melaninsynthesis.

23
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Methods
Å To investigatewhether melasmaincludessenescentcells, lesionaland perilesionalnormal skin from 38 patients

with melasmawasassessedusinga cellsenescencemarker,p16INK4A by usingbiopsysamples.
Å Patients: all women,meanage45, Fitzpatrickskintype III-IV

Å Tofurther investigatethe impactof senescentfibroblasts,a bipolarpulsed-type RF(SYLFIRM; ViOL)treatment were
performedto 3 patients
Å Patients: all women,32-45yearsold,Fitzpatrickskintype III-IV
Å RFtreatment: 1.5mm, level2 for 5 sessionsevery2 weeks

Results
Å Biopsy samples
Å The number of p16INK4A -positive cells was significantly higher in the dermis of lesional skin than in that of 

perilesional skin.
Å Most p16INK4A -positive cells were observed in the superficial dermis near the epidermal-dermal junction, not in 

the deep dermis.
Å RFtreatment
Å All subjectsshowedclinicalimprovementafter RFtreatmentcomparedwith baseline.
Å TheL* (lightness)valueincreasedfrom the baseline.
Å Histologicanalysisrevealedthat the RFtreatment showeda reductionin p16INK4A-positivecellsandappearedto

reversethe senescence-dependentdecreasein collagenresponse,that is, there wasan increasein the density
of procollagen-1 after RFtreatment.

Å Thesechangeswere associatedwith decreasedpigmentationin the epidermis,that is Fontana-Massonstaining
demonstrateda markeddecreasein pigmentationof lesionalskincomparedwith baselinevalues.

Senescent fibroblasts in melasma pathophysiology  ESCI
By MisunKim, So Min Kim, SoohyunKwon, Tae Jun Park, and HeeYoung Kang 
Experimental Dermatology,2019; 28(6): 719-722

24

https://www.dropbox.com/s/pmstv63m6gsnyln/PW_Pigmented%20Lesion_2018_Senescent%20fibroblasts%20in%20melasma%20pathophysiology.pdf?dl=0
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Melasma lesional skin contains more dermal senescent cells.
Biopsies of lesional and perilesional normal skin of melasma were assessed using a marker of cell senescence, p16INK4A.  The scale bar indicates 200 m˃. 

Reduction of senescent cells is associated with improvement of pigmentation. 
(Left) Clinical photographs of participants at 0, 8 and 12 wksof microneedle fractional radiofrequency (RF) treatment, showing gradual improvement in 
pigmentation. 
(Right) Changes in the number of p16INK4A ςpositive cells and expression of procollagen-1 and melanin pigmentation in lesional skin after RF treatment. 
The scale bar indicates 200 ˃Ƴ.
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Methods
Å Biopsiesobtained from senile lentigo and perilesionalnormal skin of 17 volunteers,were assayedfor a

markerof cellularsenescence,p16INK4A.
Å To determine the secretory phenotypes of senescent fibroblasts, microarray, RNA sequencingand

methylationarrayanalyseswereperformedin senilelentigoandsenescentfibroblasts.
Å To further investigatethe impact of senescentcellson ageing-related pigmentation,an intervention that

targetedsenescentcellsusingRFmicroneedling(SYLFIRM; ViOL)treatment wasperformedat with level6,
with 6 sessionsat 1-weekintervals.

Results
Å Senescentfibroblastsaccumulatedat the sitesof age-relatedpigmentation.
Å Stromal-derivedfactor 1 (SDF1) suppressesmelanogenesisviastromal-epithelialinteractions,andits lossin

senescentfibroblastspromotesage-relatedpigmentation.
Å The elimination of senescentfibroblastsfrom pigment skin usingRFmicroneedlingwas accompaniedby

skinlighteningrenderingit a potentialtarget for treatment.

Senescent fibroblasts drive ageing pigmentation: A potential 
therapeutic target for senile lentigo  SCIE
By Jung EunYoon, YeongeunKim, SoohyunKwon, MisunKim, Young Hwa Kim, Jang-
HeeKim, Tae Jun Park, and HeeYoung Kang 
Theranostics, 2018; 8(17): 4620-4632

26

SDF1 immunostainingof SL(scalebars: upper,100˃Ƴ; lower,50˃Ƴ). Theexpressionlevelsweregradedasnone,weak,moderate,or strong
× SDF1 : Stromal derived factor-1, C-X-C motif chemokineligand 12 (CXCL12), a widely expressedconstitutive chemokinethat regulatestissue

homeostasisandinflammatoryresponses

Biopsiesobtainedfrom the facialsenilelentigo(SL)andperilesionalnormalskinof 17 volunteerswere immunostainedfor p16INK4A. Theproportion of
p16INK4A-positivecellsis shownaccordingto the depth of the skin. Thebar graphindicatesthe percentageof p16INK4A-positivecellsin the dermis.
Thesuperficialdermisisdefinedascellswithin 500˃Ƴof the epidermal-dermaljunction.

https://doi.org/10.7150/thno.26975
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(B)FollowingRFtreatment, the numberof senescentfibroblasts
wassignificantlyreduced.
× p16INK4A : a cell senescentmarker

(D)Theeliminationof senescentfibroblastsfrom SLwasaccompaniedby skinlightening. TheL(lightness)valuesmeasuredby chromameterincreased
relativeto baseline,andhistopathologicalanalysisdemonstrateda consistentreductionin epidermalmelanindeposition.
L* value: lightness,PA: pigmentedarea,EA: epidermalarea

(E)RFtreatment increasedthe synthesisof collagenandrestoredSDF1expressionto levelscomparableto thoseobservedin perilesionalnormalskin.
× SDF1 : Stromal derived factor-1, C-X-C motif chemokineligand 12 (CXCL12), a widely expressedconstitutive chemokinethat regulatestissue

homeostasisandinflammatoryresponses.
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Methods
Å Clinicalimprovement in the appearancesof melasmaand rebound hyperpigmentation(RH)was analyzedin 142

Koreanpatientswho hadundergoneinvasivepulsed-type bipolarradiofrequency(IBPRF)(SYLFIRM; ViOL)treatment
with or without other methods.
Å Patients
Å 4 menand138women,a meanageof 37.3º11years,
Å 15with melasmafor < 1 year,64 for 1-5 years,53 for < 5years,10 for > 10years

Å TreatmentMethods
Å IBPRFalone: 112patients
Å IBPRFplusa Q-switchedNd:YAGlaser: 22patients
Å IBPRFplusintralesionaltranexamicacidinjection: 5 patients
Å IBPRFplusbleachingcream: 3 patients

Å TreatmentParameters
Å IBPRF: level3, 1.5mmon the face/ level2, 1.0mm on the forehead
ÅQ-switchedNd:YAGlaser: 1064nm,5-10ns,7mm,1.0-1.2J/cm², 2,000-2,500shotson the entire face
Å 5-10 treatmentsessionsat 2-3 weekintervals

Results
Å Patients reported subjective satisfaction with the appearanceof their melasmalesions after seven to eight

treatment sessions,regardlessof whether they underwent treatment with pulsed RF alone or combination
treatment.

Å Nosignificantcomplications,particularlyRFor mottled hypopigmentation,wererecorded.

(A) Baseline 
(B) 1 month after 10 sessions of IBPRF monotherapy 

(A) Baseline 
(B) 1 month after 6 sessions of combined IBPRF and laser toning 

Therapeutic Efficacy and Safety of Invasive Pulsed-Type 
Bipolar Alternating Current Radiofrequency on Melasma and 
Rebound Hyperpigmentation  SCIE
By HyoungMoon Kim, and Min Ji Lee 
Medical Lasers, 2017; 6(1): 17-23

28

http://doi.org/10.25289/ML.2017.6.1.17
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Methods
Å 5 female patients with refractory facialmelasma,were treated usinginvasivemicro-pulsedelectric signaldevice

(IMPES)(SYLFIRM; ViOL)added to their baselineof low-fluence Q-switched Nd:YAGlaser (LFQSNY)/ topical
lighteningagents(TLA)treatment.
Å Patients: FitzpatrickskintypesIII-IV,agedbetween42-53years,mean48years
Å IMPES: 1.2-1.7mm,level3-5, singlepass,<10%overlap
Å LFQSNY: 8mm,1.89J/cm², 10hz,<10%overlap
Å 4-7 treatmentsat 1-weekintervals

Results
Å At the lasttreatment,assessmentsshowedgreaterthan50%clinicalimprovementin melasmain all 5 patients.
Å Norecurrencewasreportedduringthe follow-upat 8 weeks.
Å Nosignificantadverseeffectswerenoted.

(A)Baseline(B)1 weekafter the last treatment *receivedan additional
procedure to remove facial seborrheic keratosis prior to receiving
IMPES

(A)Baseline(B)1 weekafter the last treatment

(A)Baseline(B)1 weekafter the last treatment

Successful Treatment of Refractory Melasma Using Invasive 
Micro-Pulsed Electric Signal Device  SCIE
By Moon Choi, SeoheeChoi, Jin-Soo Kang, and Sung Bin Cho 
Medical Lasers, 2015; 4(1): 39-44

29

http://doi.org/10.25289/ML.2015.4.1.39
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Methods
Å 31 Koreanpatientswith facialerythemafrom rosaceaor acnevulgaris,underwentan invasiveshort pulsed-

typebipolarradiofrequency(IPBRF)(SYLFIRM; ViOL)treatment.
Å Patients: 26 femalesand5 males,meanage30.9 years,range14-51, Fitzpatrickskin type III-IV
Å IPBRF: level 4-6, 1.5mm on face,1.0mm on forehead,2-3passes,with <10%overlapfor 2-5 treatment

sessionsat 2-weekintervals

Results
ÅMostpatientsshowedsignificantclinicalimprovement.
Å Investigator'sglobalassessment(IGA)scoresfor erythema,pore sizeand skinsmoothnessimprovedafter

treatment.
Å Patientglobalassessment(PGA)alsoshoweda trend toward improvement.
ÅMean erythema index (EI)was significantlyimproved after the secondtreatment comparedto baseline,

whichmaintaineduntil the studyperiod.
ÅMelaninindex(MI) andtransepidermalwater loss(TEWL)showeda tendencytoward improvement.
Å Therewereno seriousadverseeventsreportedduringthe study.

Therapeutic effects of a new invasive pulsed-type bipolar 
radiofrequency for facial erythema associated with acne 
vulgaris and rosacea  ESCI
By You JinJung, Young Suck Ro, Hwa Jung Ryu, and JeongEunKim 
Journal of Cosmetic and Laser Therapy,2021; 22(4-5): 205-209

30

(a) Baseline, (b) post-treatment of 3 successive treatments. (c) Baseline, (d) post-treatment of 3 successive treatments.

https://www.dropbox.com/s/lbi0ppqhn1x0pii/PW_Vascular%20Lesion_2021_Therapeutic%20effects%20of%20a%20new%20invasive%20pulsed%20type%20bipolar%20radiofrequency%20for%20facial%20erythema%20associated%20with%20acne%20vulgaris%20and%20rosacea.pdf?dl=0
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Methods
Å 2 Koreanpatientswith nasalrosacea,were treated with invasivepulsed-type, bipolar alternatingcurrent RFusing

microneedleelectrodes(SYLFIRM; ViOL)at 1.5mm,level3, 2-3 passes.
Å First patient : male, 24-year-old, Fitzpatrickskin type IV / localized,recurrent erythematouspapulopustular

lesionson the nose,alongwith a few pustuleson the perioralarea/ 6 sessionsat 2-weekintervals
Å Secondpatient : male, 76-year-old, Fitzpatrick skin type IV / markedly telangiectatic lesions on a mildly

phymatousnose/ 12sessionsat 2-weekintervals

Results
Å The first patient presented marked clinical improvement with respect to both the overall redness and

papulopustularlesions.
Å Thesecondpatientexhibitednoticeableimprovementin both the textureandtelangiectaticlesionson the nose.
Å No remarkableside effects, including immediate excessivebleedingor oozing,worseningof the nasalrosacea,

folliculitisor furuncle,post-therapyprolongederythema,post-therapydyschromia,or scarring,werereported.

Papulopustularrosaceaalongthe nosein a 24-year-old man
(A) Baseline
(B) 2 sessions
(C) 4 sessions
(D) 4 weeksafter 6 sessionsof RFmicroneedlingtreatment

Erythematotelangiectaticnasalrosaceain a 76-year-old man
(A) Baseline
(B) 2 weeksafter 2 sessions
(C) 2 weeksafter 7 sessions
(D) 4 weeksafter 12sessionsof RFmicroneedlingtreatment

Invasive Pulsed-Type, Bipolar, Alternating Current 
Radiofrequency Treatment Using Microneedle Electrodes for 
Nasal Rosacea  SCIE
By Tae Hwan Ahn, and Sung Bin Cho 
Medical Lasers, 2017; 6(1): 32-36
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http://doi.org/10.25289/ML.2017.6.1.32
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Method
Å Toassess the safety and efficacy of the combination of fractional microneedle radiofrequency (FMR) (SYLFIRM X; 

ViOL) and ablative fractional laser (AFL) versus AFL alone in treating acne and acne scars, 23 Korean patients with 
facial acne and acne scars treated in a split-face design.
Å Patients : 16 male, 7 female, Fitzpatrick skin types III-IV, average age 24.1º4.76 (age range 19-36)
Å Split study

Å Combination of FMR and AFL on one face / AFL alone on the other side
Å 3 treatments at 4-week intervals

Å Treatment Parameters 
Å FRF: PW4 Mode, 1.6-2.0mm depth, level 4-6, one pass with <20% overlap
Å AFL:100mJ,100spots/cm2 (15.6% coverage and ablation depth of 1168m˃)

Result
Å The FMR+AFL treatment demonstrated superior efficacy compared to AFL alone in terms of inflammatory acne and 

acne scar grading, lesion counts, and subjective satisfaction. 
Å The side effects were minimal and well-tolerated in both groups. 
Å Immunohistochemical findings from skin biopsy samples revealed that the application of FMR+AFL could induce an 

inhibitory effect on sebum secretion at the molecular level. 

Combinationof FractionalMicroneedlingRadiofrequencyand
Ablative Fractional Laser versus Ablative Fractional Laser
Alonefor AcneandAcneScarsSCIE
ByJeminkim, SangGyuLee,SooyeonChoi,JooheeLee,JiheeKim,andJuHeeLee
YonseiMedicalJournal,2023; 64(12): 721-729

32

× hemi-mGAGs: hemi-modified Global Acne Grading Score, SGA : Scar Global Assessment scale 

https://doi.org/10.3349/ymj.2023.0234
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Methods
Å 18 Patientswith acnevulgarisandpost-inflammatoryerythemawere treated on both sidesof their malarareasas

well astheir foreheadusinga pulsed-type bipolarradiofrequencydevicewith non-insulatedmicroneedles(SYLFIRM;
ViOL).
Å Patients
Å 10malesand8 females,a meanageof 22.7 years,rangingfrom 16to 35years
Å 5 patientsweretakingoralantibioticsfor acne(doxycyclineandminocycline)

Å RFTreatment: 1.5mm,level3, <10%overlap,1-2passes,3 sessionsat 4 weekintervals

Results
Å Almostall patientsexperienceddecreasesin the numberandareaof lesions.
Å Themeannumber of lesionsexceedingthe erythemathresholdwassignificantlydecreasedfrom the first visit to

final visit.
Å Themeannumber of summationof the areaexceedingthe erythemathresholdwassignificantlydecreasedfrom

the first visit to the final visit for the left malarandthe right malar.
ÅMild and transient side effects, including pain, tingling sensations,and erythema, were reported following

treatment; however,all symptomsresolvedspontaneouslywithin oneto two days.
Å DuringRFtreatment and after the final treatment, temporary aggravationof acnevulgarisor folliculitis was not

found.

Efficacy Assessment of a Pulsed-Type Bipolar Radiofrequency 
Microneedling Device for Treating Facial Acne Vulgaris Using a 
Skin Color Imaging System: A Pilot Study  SCIE
By Tae WoongSeul, Jong HeonPark, Jae Young Kim, and Hwa Jung Ryu 
Applied Sciences,2023; 13(4): 2114

33

× NET : number of lesions exceeding the erythema threshold, Pixel % : summation of the area exceeding the erythema threshold 

https://www.mdpi.com/2076-3417/13/4/2114
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Methods
Å 30 Koreanpatients with contractednosewere treated with intralesionalinjection of PDRNand invasiveRFusing

microneedleelectrode(SYLFIRM; ViOL)for revisionrhinoplastyandseptoplasty.
Å Patients:

Å 12malesand18females,a meanageof 37.7 years,rangingfrom 23to 62years
Å Treatments:
Å 8 preoperativesessionsςrevisionrhinoplastyand septoplastyafter 1 week - 8 postoperativesessionsafter 1

week
Å PDRN: a total amountof 0.3mLat 3 pointsusinga 31-gauge,1-mLinsulinsyringe
Å RFTreatment: 1.5mm,level3, over2-3passes
Å 1 weekintervals

Results
Å 1 weekafter the final combinedpretreatmentusingPDRNandinvasivebipolarRF,the skinof contractednoseswas

sufficientlysoftened,andnasalskinmobilitywasnotablyimprovedin all the patients.
Å Duringrevisionrhinoplastyand septoplasty,the contractednasalskin in eachpatient wasadequatelyreleasedfor

propercoveringof the nasaltip without tension.
Å Postoperatively,8 sessionsof adjuvant therapy elicited marked clinical improvements in persistent nasal tip

dimplingand contracture,septaldeviation,and warpingfrom the incompleterecoveryof nasalcontractureafter
revisionsurgery.

(A) Baseline
(B) At 18 months after revision surgery with 8 sessions of preoperative 

and 8 sessions of postoperative adjuvant therapy 

(A) Baseline
(B) At 18 months after revision surgery with 8 sessions of preoperative 

and 8 sessions of postoperative adjuvant therapy 

Adjuvant Therapy for Revision Rhinoplasty of Contracted 
Nose Using Polydeoxyribonucleotide and Invasive Bipolar 
Radiofrequency  ESCI
By Tae Hwan Ahn, and Sung Bin Cho 
Plastic and Reconstructive Surgery Global Open, 2018; 6(1): e1645
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https://www.researchgate.net/publication/322566466_Adjuvant_Therapy_for_Revision_Rhinoplasty_of_Contracted_Nose_Using_Polydeoxyribonucleotide_and_Invasive_Bipolar_Radiofrequency
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Efficacy and Safety of Using Noninsulated Microneedle 
Radiofrequency Alone versus in Combination with 
Polynucleotides for Treatment of Periorbital Wrinkles SSCI
By Yuri Yogya, Rungsima Wanitphakdeedecha, SupisaraWongdama, Yanisorn
Nanchaipruek, ChadakanYan, SarawalaiRakchart
Dermatology and Therapy,2022; 12(5): 1133-1145

Methods
Å 30 subjectswith facial wrinkles were treated with a noninsulatedradiofrequencymicroneedling(RFMN)

(SYLFIRM; ViOL)for prospective,double-blind, randomized,controlledandsplit-facestudy,and29 subjects
completedthe study.

Å Patients
Å Thaiwomen,meanageof 42.9º6.7 years,FitzpatrickskintypesIII-V

Å Treatment
Å RFMN+ applicationof polynucleotides(PNs; treatment group) on one side / RFMN+ applicationof

normalsalinesolution(controlgroup)
Å RFMN: 0.8-1.5mm,levels2-3, 3passeswith 10-30%overlap,3 sessionsat 2-weekintervals
Å PNs : Each 3 ml vial contained 9 mg PNs *The other main components were 0.3% hyaluronic acid (1.4 

million Da), amino acids, minerals, vitamins, and peptides.

Results
Å Therewere no statisticallysignificantdifferencesin the baselinevaluesof the wrinkle indentations,the

maximumwrinkledepth,or the meangrosselasticityof the controlandtreatmentsides.
Å Theindentation of the wrinkleson the treatment sidebeganto improve at the 2-month follow-up and a

better improvementwasobservedon the treatmentsidethanon the controlside.
Å Asteadyimprovementwasnotedon the treatedsideandon the controlsideuntil the 6-monthfollow-up.
Å No statisticallysignificantdifferenceswere observedin the maximumdepth of wrinkleson the treatment

andcontrolsidesat anyfollow-upvisit.
Å All patients tolerated the procedure well, and there were no reports of injection, hyperpigmentation,

hypopigmentation,persistenterythema,or scarring.

https://link.springer.com/article/10.1007/s13555-022-00729-7
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Comparison indentation of wrinkles scores of the treatment and control sides 

Comparison of the mean gross elasticity (R2) scores of the treatment and control sides 

mean scores for maximum depth of wrinkles of the treatment and control sides 
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Methods
Å 6 women with mild to moderate photodamage,underwent a single sessionof a pulse-type fractional

microneedlingRF(FMRF)(SYLFIRM; ViOL)treatment for a prospective,split-face, single-blind, controlled
pilot study.
Å Patient: meanageof 48.0 years,rangeof 35-57years; FitzpatrickskintypesIII-IV
Å Study
Å FMRFonly on one side (control/untreated side) / FMRF+ applicationof L-ascorbicacid, vitamin E,

andferulicacid(LADD; antioxidants)on the other side(treatedside)
Å FMRF: 2.0-2.4mm,100-150J
Å LADD: 4-5 drops

Å Exvivo model was usedto assesspotential molecularand histologicalchangesafter RMFRor/and LADD
application.

Results
Å Treatment
Å The clinical signs of photorejuvenation, such as midface curvature length and dermal thickness,

improvedmoreon the treatedsidethanon the untreatedsideof the face.
Å Skin elasticity increasedin the antioxidant-treated and control sides,with no statistically significant

differencebetweenthem.
Å Noadverseeffectswereencounteredandthere wereno casesof patientdropoutdueto sideeffects.
Å Bothsidesexhibiteda decreasein the melaninindexanderythemaindex.

Å Exvivomodel
Å UV-A exposureinduceddownregulationof transforminggrowth factor-beta (TGF-ʲύΣtype III collagen

(COL3A1), andfibroblastgrowth factor2 (FGF2).
Å After FMRFtreatment, TGF- a̡nd COL3A1 were significantlyupregulated,and FGF2 levelswere even

increased.
Å Treatment with the antioxidant formulation resulted in a further increasein FGF2 transcription and

COL3A1 expression.

Laser-assisted Delivery of a Combined Antioxidant 
Formulation Enhances the Clinical Efficacy of Fractional 
Microneedle Radiofrequency Treatment: A Pilot Study SSCI
By JiheeKim, Soo Min Kim, Bok Ki Jung, Sang Ho Oh, Young-Koo Kim, and Ju HeeLee
Medical Lasers, 2021; 10(3): 161-169
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(Control)FMRFtreated side
(CEF)FMRF+antioxidantstreatedside

Theincreasein meandermal thickness
after 4 weeks, was higher on the
treated side than that of the non-
treated side. Ultrasoundanalysis.

(A, B) A single pulse-type FMRF
treatment inducedneocollagenesison
the photoaged skin όaŀǎǎƻƴΩǎ
trichrome,»100).
(C) Subsequent treatment with the
antioxidant formulation induced a
further increasein collagendeposition
in the FMRF-treatedskinόaŀǎǎƻƴΩǎ
trichrome,»100).

× CEF: sidetreated with RMRF+antioxidantformulation
× COL3A1: collagentype IIIalpha1 chain,providesinstructionsfor makingtype III collagen
× TGF- :̡ transforminggrowth factor-b, a multifunctioning cytokinebelongingto the transforminggrowth factor superfamilythat includesthree

different mammalianisoformsandmanyother signalingproteins.
× FGF2: Basicfibroblastgrowth factor (bFGF) andFGF- ,̡ a growth factor andsignalingprotein encodedby the FGF2gene

(A, B) H&Estainingof UV-A irradiated
skin revealed solar elastosis and
hyalinizationof collagenon the upper
dermis(»100).
(C) FMRF treatment induced
microthermal zones (indicated by
yellow arrows), which induced the
generationof thicker collagenbundles
(H&E,»100).
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Methods
Å 3 femaleKoreapatientswith variabledegreesof periorbital wrinkles,were treated usingan invasivenon-insulated

microneedlepulsedelectricsignaldevice(SYLFIRM; ViOL).
Å Treatment: 1.0-1.5mm,level3-4, singlepass,<10%overlapfor 2 treatmentwith 1 month interval

Results
Å All patientsshowedobjectiveimprovementswith their periorbitalwrinkleswith only 2 sessionsandall accompanied
ǇŀǘƛŜƴǘΩǎsubjectivesatisfaction.

Å Patientsreportedmild to moderatepainduringthe procedure.
Å Nonoticeablesideeffectsincludingepidermalshedding,crustformationor bruisingwasobserved.

Many deep wrinkles nearly covering the entire periorbital area, with
coarsewrinklesextendinginto the cheek
(A),(C)Before
(B),(D)2 weeksafter 2 sessionsof RFmicroneedlingtreatment

Shallowwrinkleswith somedeeperwrinkleson the cornerof the eyes
(A),(C)Before
(B),(D)2 weeksafter 2 sessionsof RFmicroneedlingtreatment

Improvementof PeriorbitalWrinklesTreatedwith an Invasive
Non-InsulatedMicroneedlePulsedElectricSignalDevice SCIE
BySuhyunCho,YoonJinChoi,andJin-SooKang
MedicalLasers,2016; 5(1): 34-38

http://doi.org/10.25289/ML.2016.5.1.34
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