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Permanent Hair Reduction with a Home-Use Diode L aser: Safety and Effectiveness

OneYear after Eight Treatments

Ronald G Wheeland, MD, FACF

Department of Dermatology, University of Missouri-Columbia, Columbia, Missouri

Background and Objectives: To evaluate the safety and efficacy reduction in hair counts following a treatment regn. Self-

of a home-use hair removal diode laser (TRIA Beauic.,
Dublin, CA) in a multiple treatment regimen.

Study Design/Materials and Methods: Indicated adults with
naturally brown or black hair and Fitzpatrick skippe I-IV
received 8 monthly treatments with the diode laaerthree
fluences, with a fourth area left untreated asrdrob Quantitative
hair counts were made at each treatment visit amidgtically for
12 months after the last treatment.

Results: The treated sites exhibited statistically significdair
count reduction that generally increased with emehtment and
remained stable during the one year follow-up pmkribhe mean
percent hair count reduction was 47%, 55%, and @B8% month
after the last treatment and 44%, 49%, and 65% amdnths after
the last treatment at fluences of 7, 12, and 20%)/espectively,
compared to control. Eighty-six percent (86%) objsats had
greater than 30% hair reduction and 38% had grehter 80%
hair reduction at 12 months post-treatment. Atstime time point,
69% of subjects reported that the hair that didawgwas less
noticeable due to being finer and/or lighter. Théymbserved side
effects were erythema and edema that were mildsigat, and

self-resolving usually within a few hours.

treatment is an attractive option for consumershinig to remove
hair in the privacy of their own home, at a timattis convenient
to them, and with less expense and inconveniencenudfiple
office visits.

Physician-use diode hair removal lasers were antioadirst
commercially successful hair removal lasers andamera standard
for comparison. One example is the LightSheer Sin&nis Inc.,
Santa Clara, CA) that produces fluences of 10-d®fJiwith
typical pulse durations of 5-100 ms, a spot siz8.8f cm, and a
nominal wavelength of 808 nm [7]. The present harse-device
utilizes the same technology with similar outpuifuated for safe
consumer use, producing fluences of 7-20 3/anith pulse
durations of 150-400 milliseconds, a spot size @dglant, a
nominal wavelength of 808 nm, and Class 1 eye pafet

A previous study was performed with this device chhi
demonstrated safety and effectiveness for indicatsers when
used three times over a six week period [8]. Int tieulated
consumer use study, the mean percent hair counctied from
baseline was 40%, 35%, and 33% at 6, 9, and 12hwafter the
third treatment,

respectively.  The current studgs hbeen

performed to evaluate the safety and long-ternceffeness when

Conclusions: The home-use diode laser was safe and highlythe device is used with a more typical laser hamaoval regimen

effective at permanently reducing unwanted hair.

of 8 treatments spaced one month apart.
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INTRODUCTION

High-power pulsed diode lasers are widely usecttluce or
eliminate unwanted hair and their safety and affeoess is well
accepted [1,2,3,4,5]. Initially, their use was lied to medical
professionals, but now a diode laser device clebyethe US Food
and Drug Administration and CE-marked for home-igsavailable
over the counter [6]. The device is currently iradéd for

permanent reduction in hair regrowth defined asngiterm stable

Study design

This was a controlled prospective, single-centedytwith
independent third-party hair counts.
Subjects

Subjects were eligible for enrollment into the stufithey
were 18 to 45 years of age, had Fitzpatrick skpetylV, and had
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naturally brown or black hair in the test areas.

Exclusion criteria included any previous laser haimoval,
electrolysis, or other permanent hair removal mdshim the test
area; any use of topical hair lightening produntshie test area in
the previous 6 months; any use of plucking, twegzimaxing, or
chemical depilatories in the test area in the mevil2 weeks; any
history of keloidal scar formation; and any potaltyi confounding
or non-indicated skin condition in the test area.(epre-existing
cuts, abrasions, tattoos).

The protocol was approved by an institutional revigoard
and conducted in accordance with the principlesthef 2004
version of the Declaration of HelsinkAll subjects were recruited

locally and signed informed consent.

Treatment

After enrollment, treatment and control areas wdentified
on the lower leg for each subject. The treatmeaasmere three
separate 3 cm x 3 cm zones on the lower part olemeAdjacent
to these on the same leg, a fourth area of the s@mewas left
untreated and served as the control area. A tramspeemplate
with 3 cm x 3 cm apertures was used to locate aztk @ach area
at each visit based on each subject’s naturallakitimarks.

At the screening visit, all four areas were shavedhe study
staff, and the subjects were instructed that theull not shave
again or remove hair by any other means from tbatiment or
control areas during the entire study duration. j&ib were
requested to return for their first treatment agpmately 14 days
later, with seven additional treatment visits thdiw at intervals of
1 month (28 + 5 days). Note that shaving was peréat at the
screening visit to provide a controlled initial cition for the hair
counts at baseline and avoid possible shaving {massed by
unshaven telogen hairs being counted at baselinbding shaved
off at the first treatment visit and thus not rectad until the hair
follicle changes phase), which can lead to a fatemasure of
treatment effectiveness [9].

At each subsequent treatment visit, study staffrete the
sites, clipped the hair in all sites to a lengthlof 3 mm for
accurate hair counting, photographed the sites waithhigh-
resolution digital camera, and then shaved all fgites. To
facilitate the later hair counts, a white adhesal®!| with a 1 cm x
2 cm aperture was placed within each treatment dweang the
photography. The aperture area of these labelsmatier than the
treatment area to avoid edge effects. For congigtethe staff
administered the treatments in the laser siteserathan subject
self-treatment. The control site was untreatedh dhat it received

identical procedures to the other sites excepthfedaser use.

Laser treatment was performed according to ther’tase
Instructions for Use and consisted of approximately 50 laser pulses
per square inch (corresponding to approximatelpdlSes in each
of the 3 cm x 3 cm treatment areas), with the pulss/ing about
50% overlap from the previous pulse to provide éaverage. The
laser was used at low, medium, and high settingshén first,
second, and third treatment areas, corresponding i@, and 20
Jicnt and 150, 250, and 400 ms pulse durations.

Subjects were assessed for any adverse effectsdiately
after treatment and the sites were documented gtayhbically
post-treatment. Adverse events were categorized nakl,
moderate, or severe, and recorded on case repas.fo

Identical procedures were performed at the follgwmisits

except that no shaving or laser treatments werfenpeed.

Outcome measur es

Quantitative hair counts were made at each treatmisit
(thus representing the hair count one month aftex prior
treatment) and at 1, 2, 3, 6, 9, and 12 months kftt treatment.
The primary effectiveness endpoints were the mezeent hair
count reduction ([count-baseline]/baseline*100) #mel incidence
of subjects with a greater than 30% reduction fl@seline in hair
count.

To perform the hair counts, each photograph wademed in
full screen mode on a 19 inch monitor with a regofuof 1280 x
1024 pixels per square inch using Mirror medicadging software
version 7.2.8 (Canfield Scientific, Inc., FairfieltlJ). Using this
software in whiteboard mode, a highlighter tool wasd to mark
hairs as they were counted with an E2 electroniy tounter
(Redington Counters, Inc., Windsor, CT). All haibuats were
performed by a trained third-party contractor whasvexperienced
in performing hair counts for skin phototypes I-Bnd all hair
colors.

Subjects were requested to complete a questionratire
various intervals during the treatment and follopvaeriods. The
questionnaire included the subject's self-assessmérhe hair
reduction on a 6-point scale (0%, 1-24%, 25-49%.7%%, 75-
99%, 100%), their satisfaction with the device yvdissatisfied,
not satisfied, slightly satisfied, very satisfiexktremely satisfied),
and any changes in the noticeability, thickness| emlor (don't

know, same, improved, worsened) of the hair regnowt
Statistical analysis
Effectiveness analyses were performed using deta &l

subjects who had a baseline photograph and atdeagpost-

baseline visit. Safety analyses were performedgudata from all
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subjects who received at least one treatment. ir&ghadouble-
sided, equal variance student’s t-test was usegtatuate the
statistical significance of observed differenddair counts and
percentage hair count reduction from baseline westuated
across energy settings and timepoints. To norm#izentrol, the
difference in hair reduction between the activedtaand control
(shaving only) sites were computed.

RESULTS
Subjects

Atotal of 21 subjects enrolled with 8 subjectcdistinuing at
some point in the almost two year-long study, asglin a final
sample size of 13 individuals, 546 active sites] 482 control
sites. The reasons for subject discontinuation wexefficient hair
sigpi of
pregnancy, subject personal withdrawal, and faikareeturn for

density at baseline for accurate hair counts,

scheduled treatment or follow-up visits.

the most recent prior shaving (the screening vigit)ereas for all
subsequent visits the count occurred 4 weeks tifteemost recent
prior shaving event (the last treatment visit). ughbaseline is
comparatively undercounted since there was abowte@ks of
additional growth counted for all non-baseline tgisi(See
Discussion). Accordingly, the true laser efficasybietter assessed
by normalizing the percent hair count reductionsstow the
difference in hair reduction obtained from the raseatment
compared to the control.

These normalized hair count reductions are showrable 2
and Figure 2 which also indicate a significant ioy@ment in
percent hair reduction during the treatment petloat generally
increases with subsequent treatments to a mean alipech
reduction of 47%, 55%, and 73% at one month alfftereighth and
last treatment, for low, medium, and high settingsspectively.
The result is durable over the one year follow-uihva mean

normalized reduction of 44%, 49%, and 65%, at tve medium,

The sample had a mean age of 32 with 29% 18-25, 149and high fluence settings, respectively at 12 mopthst-treatment.

26-33, 36% 34-41, and 21% 42-49 years of age. Tie dolor
distribution was 79% brown and 21% black, and titep&trick
skin type distribution was 0% I, 36% Il, 43% lIhé&21% IV.

Hair counts

The measured hair count reductions are shown iteTakand
Figure 1 for the raw hair reduction and in Tablen? Figure 2 for
the normalized hair reduction which shows the diifiee in
reduction between the control and laser sites.

As evident in Figure 1, the laser sites demonstrate
significant improvement in percent hair reductionridg the
treatment period, generally improving with subsetjuesatments
to a mean reduction of 23%, 32%, and 50% at onetmaiter the
8" and last treatment, for low, medium, and high rilte
respectively. In the follow-up period, the hair obueduction
remained stable over the follow-up period being 3B%#, and
52% for low, medium, and high settings, respecyivat 12 months
post-treatment. These percentage hair count redhsctivere
statistically significant (p<0.05) for all fluencemnd at all time
points after the first treatment except for fount(of 39).

In contrast to the hair reduction seen at the |a#es, the
control site showed a slight increase in the numbkerhairs,
especially in the early period, after which haiuets remained
relatively stable throughout the study, ending @ftlhigher than
baseline at 12 months after the last treatment.

The initial increase in the control hair countscnsistent

with the fact that the hair count at baseline waslen2 weeks after

These reductions were statistically significant q5) for all
fluences and time points after the first treatmextept for four
(out of 39).

To examine variability across subjects, a resporahalysis
was also performed whereby subjects were classifiecdsponders
if they had a reduction in normalized hair countibfeast 30% (a
clear clinical improvement) at 12 months post tesatment. With
this criterion, 46% were responders at low fluen68% were
responders at medium fluence, and 86% were respordehigh
fluence. Thus, nearly all subjects had meaningtndfit with at
least one of the settings. Furthermore, 38% ojesthhad 80% or
better hair reduction at one year post-treatmamtiuding one
subject with complete (100%) hair removal. Anectigtawo
subjects presented for a voluntary unscheduled yseo- post-
treatment visit. These subjects exhibited 100%38% reduction
in the high fluence treatment area, maintainingrthesults from
the one year time point and providing further iadion of the

permanence of the results.

Subject evaluations

The results of the subject evaluations at 12 moaftes the
last treatment are listed in Table 3. When asseggetithe 6-point
scale, 92%, 92%, and 100% of the subjects repattéeast some
hair reduction for their low, medium, and high fhee sites,
respectively. A hair count reduction of at least/bWas reported
by 62%, 70%, and 77% of subjects for their low, med and high
fluence sites, respectively, and 31% of subjedtstiiat they had
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complete (100%) hair removal in the high fluende.sthe hair
that did regrow in the treatment area was repottede less
noticeable by 69% of subjects, finer by 69% of suotg, and
lighter by 38% of subjects. No subject considerkdt tpost-
treatment regrowth was more noticeable, thicker,darker. In
addition, 100% of subjects reported they were fiatiswith the
results, including 23% who were “very satisfied"daB8% who

were “extremely satisfied”.

Safety

No adverse events were reported in the control @aréa the
low fluence treatment area. In the medium and fiignce sites,
the most common adverse event was transient ergtheach
resplv
spontaneously without intervention, often while thebject was

occurrence being graded as mild severity and

still at the study site. Mild erythema occurredeafthe medium
fluence treatment in 47% of subjects and afterhigh fluence
treatment in 100% of subjects. Mild edema was aoleskin 8% of
subjects in the high fluence treatment area. O#lieerse events
recorded were eczema (1 subject) and nausea (&csylglthough
there is no evidence that such effects resultedh ftbe laser
treatment. No serious adverse events were reparted, the only
observed side effects were typical of routine lasar removal,
namely erythema and edema that were mild, transard self-

resolving usually within a few hours.

DISCUSSION

The results of this study confirm the effectivenedsthis
home-use diode laser device in achieving long-tbamefits for
indicated users concerned with unwanted hair.

Firstly, the quantitative hair counts showed a igicemt
permanent reduction in the number of hairs pressiter a
treatment regimen (e.g., 44%, 49%, and 65% fewers han
average than the control at low, medium, and higgrerice,
respectively, at 12 months post-treatment). This w@roborated
by the subjects themselves with, for example, 6208%p, and 77%
reporting at least 50% hair reduction in their laonedium, and
high fluence sites, respectively, and 31% reportimagt they had
complete (100%) hair removal in the high fluende.si

Secondly, the hairs that did regrow after the tremit
regimen were reported by the subjects to be gdpetabs
noticeable because they were finer in diametercaniijhter in
color than before treatment. This is consistenhWg) the results
of other light-based hair removal studies [8,1Q121 and, (b) with
the fact that subjects judged their subjective kaiint reduction

somewhat greater than the objective count becausdugtion in

“noticeability” would provide additional visual artdctile benefit
and reduce the apparent hair density.

Thirdly, this study suggests that consumers will ggiditional
benefit from additional treatments. In a previotsdg of this
device with only three treatments over a six weekaul, a lower
percentage of hair follicles were permanently dsdlfe.g., mean
hair count reduction of 33% at 12-months afterttiie treatment)
[8]. While it is not possible to make direct corripans because of
somewhat differing methodologies in the studies,dheater long-
term efficacy in the present study (about two-fdidtter) is
believed to be due primarily to the increased nunabéreatments
(about three-fold more). Treating monthly over 8ntie exposes a
much higher percentage of hairs to treatment inatiegen phase
(during which it is commonly thought that the has& most
susceptible to treatment [9,13,14,15]) than theorprstudy.
Furthermore, performing more treatments incredsegptobability
that all skin regions are treated (i.e., that am@snot missed by
chance) and thus should also improve efficacy. Tdt that
additional treatments provide additional benefitvdl-established
in the physician-administered laser hair removalditure [16,17]
and in the professional hair removal industry whareourse of
light-based treatments is the standard offering. tBis point is of
particular importance for home-based treatmentgesiregular,
repeated use (with its additional incremental effic benefits) is
more convenient and less expensive (essentiaklydtieer than the
time involved) than repeated clinic visits, andgtoonsumers can
continue to more practically treat themselves whtly receive the
maximum benefit.

In regard to the initial increase of hair in thetol site after
the first visit, this effect is consistent with tfeet that the baseline
hair counts were based on a two week interval betwesits
whereas subsequent visits had a four week intdrvaither words,
the hair count at baseline was taken after only weeks of hair
regrowth following shaving, while the subsequentirdis were
taken with four weeks of hair regrowth. Since aatge number of
hairs would transition from telogen to anagen d&tdfore emerge
as countable stubble for subsequent visits comptrdehseline,
this means that the hair count at baseline was ammtipely
undercounted, and the hair count reduction fromelbas at
subsequent visits was underestimated. Therefoee htiimalized
results (which are the difference in hair countuaibn from the
laser therapy compared to the control) are consitiéhe best
measure of the true laser efficacy. It is alsotivooting that if the
increase in the control hair counts were insteaal tdustimulation

of hair by shaving or by seasonality effects (t\ifecs sometimes
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cited in the literature, for example [9]) theseeefs would
similarly apply equally to the control and lasetesj so the
normalized results would still be the best measafelaser
effectiveness.

Although the subject sample size in the currerdysia small
in absolute numbers, the efficacy results are sticaily
significant. This derives from the fact that thegent device (and
laser hair removal in general) is highly efficagoand thus a
comparatively small sample size relative to studfdess dramatic
therapies is adequate for significance. In addijtibe power of the
study is enhanced by three sites (plus controleémh subject and
the aggregation and trend analysis that can benpeefl across the
dataset. Further, variability was minimized insthsétudy by
administering the treatment by the study staffrteuee a consistent
treatment performed according to the device instos.

Lastly, it is interesting to compare the currergutes for this
home-use device to published results for presoriptise devices.
To this end, Table 4 summarizes some of the pudisiesults for
diode lasers, in which it can be seen that a waage of results are
reported with long-term hair removal (6 months arre) ranging
from at least 34% to 65% under a variety of copndi
[18,19,20,21,22,23,24]. In light of this, the pnasestudy
demonstrates that the home-use laser of the custeidly can
produce results that are generally comparable wfepsional
prescription-use diode lasers when used in a sefigsatments on

indicated users and according to its instructiamsuse.

CONCLUSION

The present home-use diode laser is safe and ieffeict
achieving a stable, long-term reduction in the nemdf hairs that
meets the FDA and industry definition of permartaait reduction
[25]. A significant proportion of subjects had scint benefit as
to likely eliminate or reduce the need for otheir h@moval
methods such as shaving and waxing because ofhéhigh
degree of reduction, namely, 65% normalized mednatéon and
38% of subjects with greater than 80% hair coudticéon after 8
high fluence treatments, (b) the permanent nattitei® reduction,
(c) the fact that subjects reported that the Heit tid regrow was
finer, lighter, and less noticeable, and (d) theilitgb to
conveniently perform additional home treatments achieve
additional incremental benefit. Overall, the devaféers a safe,
and accessible solution fondi¢ated

effective, practical,

individuals with unwanted hair.
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Treatment period

Follow-up period

Fluence 1 month post ‘ 1 month post | 1 month post ‘ 1 month post 1 month post | 1 month post ‘ 1 month post ‘ 1 month post 2 months ‘ 3 months ‘ 6 months | 9 months ‘ 12 months
Level 1st tx 2nd tx 3rd tx 4th tx 5th tx 6th tx 7th tx 8th tx post last tx post last tx post last tx post last tx post last tx
N 14 13 13 13 13 13 13 13 13 13 13 13 13
Mean, 95% CI Low -6% * 12% -20% * 12% -22% +13% -22% +12% -20% * 21% -17% + 15% -15% * 20% -23% £21% -10% * 23% -22% * 15% -19% + 18% -29% + 22% -31% +18%
p value <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05
Mean, 95% CI Medium -12% +17% -12% + 16% -12% +15% -15% +17% -14% * 22% -12% + 25% -28% * 19% -32% +17% -24% + 20% -18% + 19% -18% * 29% -34% * 21% -36% + 28%
p value <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05
Mean, 95% CI High -2% +17% -14% + 18% -30% + 13% -17% £ 27% -32% + 18% -30% + 23% -42% + 19% -50% + 15% -40% + 19% -33% * 24% -34% * 22% -51% + 20% -52% +20%
p value 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Mean, 95% ClI Control 17% + 18% 25% + 24% 23% +21% 26% + 23% 24% +18% 15% + 16% 28% + 19% 23% + 16% 14% +17% 22% + 8% 15% + 19% 15% + 19% 13% + 13%
p value 0.13 <0.05 0.13 0.07 <0.05 0.21 <0.05 <0.05 0.13 <0.05 0.15 0.15 0.07
TABLE 1. Mean percent hair count reduction
Treatment period Follow-up period
Fluence 1 month post ‘ 1 month post | 1 month post ‘ 1 month post 1 month post | 1 month post ‘ 1 month post ‘ 1 month post 2 months ‘ 3 months ‘ 6 months | 9 months ‘ 12 months
Level 1st tx 2nd tx 3rd tx 4th tx 5th tx 6th tx 7th tx 8th tx post last tx post last tx post last tx post last tx post last tx
N 14 13 13 13 13 13 13 13 13 13 13 13 13
Mean, 95% CI Low -23% * 15% -45% * 31% -46% + 25% -48% * 22% -44% * 25% -31% + 14% -43% + 20% -47% +26% -24% + 24% -45% * 19% -33% + 19% -44% + 27% -44% +23%
p value <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05
Mean, 95% CI Medium -29% +17% -37% * 28% -35% +24% -41% + 18% -38% * 22% -27% +31% -57% + 20% -55% +23% -38% +17% -40% * 21% -33% * 34% -49% * 22% -49% + 26%
p value <0.05 <0.05 <0.05 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05
Mean, 95% CI High -19% * 21% -39% * 32% -53% +21% -43% +19% -56% * 19% -44% + 30% -71% + 22% -73% + 18% -55% + 20% -55% * 24% -49% * 24% -66% * 20% -65% + 23%
p value 0.09 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

TABLE 2. Mean percent hair count reduction normalized to control




PERMANENT HAIR REDUCTION WITH A HOME-USE DIODE LASE

Fluence setting No Improvement 1-24% 25-49% 50-74% 75-99% 100%
Low 8% 23% 8% 31% 31% 0%
Hair Reduction Medium 8% 8% 15% 31% 31% 8%
High 0% 8% 15% 15% 31% 31%
Very dissatisfied Not Satisfied Slightly Satisfied Very Satisfied Extremely Satisfied
Overall Satisfaction
0% 0% 38% 23% 38%
Characteristic Improved Same/Don't know Worsened
Noticeability 69% 31% 0%
Overall Regrowth
Thickness 69% 31% 0%
Color 38% 62% 0%

TABLE 3: Subject observations at 12 months post-tr eatment




WHEELAND

Months Post Treatment

Author ?375[:02(; #Tx Tx Site 1 MO; t:(?fter
6 (5-7) 9 ‘ 12
Home-Use Diode Laser of This Study
} axilla, leg, arm abdomen, o o o o
Wheeland 2007 13-22 3 chest, upper lip, bikini, neck 70% 41% 30% 33%
Present study 20 8 leg 45% 49% 66% 65%
Prescription Devices
Handrick 25 3 axilla 74% 46% - -
Fickerstrand 35 3 upper lip - 49% - -
Amin 28 2 leg - 36% - -
axilla, bikini, abdomen, ) ~ro ) }
Royo 5-10 5 pubis, thorax 40-65% (53)
Rogachefsky 23-115 2 leg, arm - 34% - -
-~ . bikini, back, leg, axilla, o o o R
Williams 20-100 4 chest, upper lip, chin, neck 39% 40% 30%
Lou 10-40 2 leg, arm, back 70% 36% 42% 42%
Baugh 24-48 2 Bikini, back, leg 43% - - -
Baumler 33 3 leg 87% - - -

TABLE 4: Comparison with reported resultsfor professional diode laser hair removal




PERMANENT HAIR REDUCTION WITH A HOME-USE DIODE LASE

Mean Perc ent Hair Reduction
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FIGURE 1. Mean percent hair count reduction during 8 monthly treatments (solid line) and for
1year post-treatment (dashed line).
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Mean Percent Hair Removal
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FIGURE 2: Mean percent hair count reduction during 8 monthly treatments (solid line) and for
1year post-treatment (dashed line) normalized to control.




