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Approx. pulse settings needed to U\ USU N[

achieve preset fluence for Lumenis

Peak power, kW 1.6
Spot size 2.2x3.5, cm?

Set fluence J/cm2  Req. pulse, ms

6 28.9

8 38.5
10 48.1
12 57.8
14 67.4
16 77.0
18 86.6
20 96.3

Calculations show that to achieve a fluence of 12J/cm2, the required
pulse duration is 58ms



Hair follicle target U USU N[

temperatures

1 - R R
0.9 - ——200um; 19ms; Hair follicle bulb
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: — 80um; 3ms; Treated hair shaft
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independent of
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Example: 12J/cmz2, 60ms treatment has equivalent treatment efficacy to

6J/cmz2, 20ms in 100um hair shaft OR 7.4J/cm?, 20ms in 200um bulb

>> 8J/cm?, 20ms can be used with reduced pain and better efficacy



Clinical proof for Alex and

Nd:YAG vs. Diode

CUNONURE

Goldman et al Dermatol Surg 2008;34:665-671

* Greatest reduction seen with Alexandrite
laser at 70.3%
and combination of Alexandrite and
Nd:YAG laser at 67.1%

 The long pulse diode laser was less
efficacious at 59.7%

Comparative Evaluation of Long-Pulse Alexandrite and
Long-Pulse Nd:YAG Laser Systems Used Individually and in
Combination for Axillary Hair Removal

Jare G. Knoury, MD.* Rasaner Savuga, MD* awp Mireser P Gotoaan, MD*

BACKGROUND The 755-nm alexandrite and the 1,064-nm Md:YAG lasers are both utilized for hair re-
moval. Advances in laser technology have led to the I:] of d gth treatment for
increased efficacy.

OBJECTIVE The objective was to evaluate the safety and efficacy of combining 755- and 1,084-nm
wavwelengths for axillary hair removal.

METHODS Twenty patients received three treatments at 4- to 8-week intervals in four axillary quad-
rants. The left upper axilla was treated with the alexandrite laser, the left lower axilla with the Nd:YAG
laser, the right upper axillawith combination alexandrite and Nd: YAG Iaur‘ andthe right lower guadrant
with the diode laser. At 1- and 2-month follow-up visits, d quest and ware
assessed for percentage of hair reduction.

RESULTS Eighteen subjects completed the study. The greatest reduction was seen with the alexandrite
laser at 70.3% and combination of alexandrite and Nd:YAG laser at 67.1%. The diode laser was less

efficacious at 59.7% and the Nd:YAG laser had the least improvement with 47.4% reduction. Subjects
found the alexandrite and diode lasers to be the most tolerable and the Nd:YAG and combination

treatment to be the most painful.

CONCLUSIOMN Combination treatment of alexandrite and Nd:YAG lasers provides no added benefit over

the alexandrite laser alone.

The Apogee Laser used in this study was loaned by Cynosure.

11 blished

aser hair remaoval isa

modality for the reduction of unwanted hair.
Based on the theory of selective photothermolysis,
several hair removal laser systems have been devel-
oped.! Because of their wavelengths and extended
pulse durations, the 755-nm alexandrite, 810-nm
diode, and 1,064-nm Nd:YAG lasers have been
shown to be effective in photoepilation.*™ While
many studies have been published that document the
safety and efficacy of these laser systems, only two
studies exist to date that directly compare these three
wavelengths for laser-assisted hair removal % Rao
and Goldman® in their study explored the benefit of
rotating these three wavelengths on improvement of
hair reduction. However, w the best of our
knowledge no study to date has explored the benefit

of bin lengths for i d efficacy of

laser hair removal.

Recently, the ging rend of muld length la-
sers has led several companies to offer 2 755-nm
alexandrite and a 1,064-nm Nd:YAG laser in one
unit. The 1,064-nm Nd:YAG wavelength is better
suited for removing hair from dark skin, but may not
provide the most effective treamment for lighter hair
The 755-nm alexandrite wavelength can treat darker
hair and is more effective than the 1,064-nm wave-
length in treating lighter hair but is not ideal for
darker skin. A new laser system capable of emitting
755/1,064-nm wavelengths simultaneously may in-
crease efficacy in treating a wider variety of skin and
hair types.

*Dermatology/Cosmetic Laser Associates; 'La Jolla Spa MD, La Jolla, California

© 2008 by the American Society for Denmatologic

3, Inc. » Publivhed by Blackuell Publishing »

TSSN: 10760512 » Denmatol Surg 2008 34665671 » DOL: 10.11114.152447252007.34125.x




Pili bigemini can be induced by intermediate

doses of diode laser energy
Kaniowska J Cosmetic Derm 2004 3 104

Pili bigemini — appearance of two hairs
coming from the same follicular opening

The incidence of double hairs coming
from a single follicle after two therapies
may have been caused by the use of a
too low fluence which induced hair
follicles instead of destroying them

Regrowing hairs were clearly thinner,
lighter and fewer

[ case Repert

Pili bigemini complicating diode laser hair removal

E Kaniowska
Polish Saciety for Aesthetic Demmatolaay, Waode, Rlsnd

Summary Alfter two diode laser treatments for hair removal, a 39-year-old woman was noted to
‘have pili bigemini within the treated areas. It resolved alier a third ireatment.

duced

Pl bigemini, the appearance of two hairs ceming from the same follicular opening.
f

can b

hair follicule apparatus.

doses of v 1t follonws sublethal damage to the

Kegwords: laser hair removal, pili bigemini

Introduction

Excessive hair has been a problem of women for
centuries, As far back as ancient times. people looked
for an optimum method for hair removal. Until recently
electrolysis and its later modifications scemed most
effective. But lasers have ushered in a new era of epila-
tion, Ruby; alexandrite, Nd: YAG and diode lasers are now
used in hair removal, the laiter currently regarded as
the mostefficient one. The diode laser is a semiconductor
diode laser system with an actively cocled sapphire
b1 This modern cooling system that protects skin
from burns increases therapy safety. However, despite all
the security devices there may appear typical side-effects,
such as erythema, cedema, epidermal erusting, blistering.
temporary hy and hype

The objective of this paper is v present a case of hair
proliferation after diode laser treatment. So far, only one
case of hair proliferation in some follicles after ruby
and alexandrite laser treatment has been reported. This
phenomenon was described as pili bigemini by Ve et al.
in the article entitled ‘Fili bigemini induced by low
fluence therapy with hair removal alexandrite and ruby
lasers’}S

Derma-Buis Darmaslogal Cantie, Bwna 17 STeet, Weockew, Foland,
el offce@susti com i

Acempried o pblefon 12 gt 205

Case report

A 39-yearold woman of Fitzpatrick skin type 1T
requested laser hair remeval in thigh and leg area, The
patient decided on the therapy because of very dense,
thick and dark hair. After the laser test the area was
initially irradiated using the diode laser with luences of
25-27J/em® After 10 weeks, the patient returned for
another therapy with complete hair regrowth, The use
of the same fluence in the second therapy was dictated
by of epidermis lation)
occurring at the attempt of luence increase. Alter
4months the patient came in again. The examination
showed that the regrowing hairs were clearly thinner,
lighter and fewer and that there were two hairs coming
from a single fallicle in numerous follicles on the skin of
the thigh which had undergone the therapy (Fig, 1), The
third treatment was carried out at luence of 31 Jfem?,
The lallow-up after 5 months showed further remarkable
hair reduction. The phenomenen of regrowing double
hairs was not observed.

Discussion

Success of laser therapy is not fully predictable as a
result of the mfluence of many faciors determining
hair regrowth. 1214 The light beam should be
characterized by adequately high fluence and pulse
duration as well as proper penetration into the skin in
orderto be effective, The dominant skin chramophors is

104 @a00s ey 2d + - 3.104-106




Laser Hair Removal Review CUN []SU AN

David Goldberg, MD Dermatol Clin 20(2009) 561-567

 Long term hair removal requires damage to one
or more growth centers of hair

 New hairs may evolve from the dermal papilla,
follicular matrix or the bulge (3-7mm deep in the
skin) el

« Due to this skin depth, significant energies must | =TT
be applied for effective hair removal.

« Significant hair loss only at sites treated with the
highest fluences

« With diode, clinically obvious long-term hair
reduction usually required greater or equal to
30J/cm2

* Treatment with the diode laser also showed
reduction in hair diameter (19.9% reduced
diameter) and color (lighter and thinner).

Denmwol Clin 0 (2003) 561-567




Low fluences may induce

terminal hair growth CUN []Sll RE

Bouzari and Firooz. Dermatol Surg 2006 32:460

e “Terminalization” is the conversion of vellus hairs to
terminal hair (thick pigmented hairs)

 We observed “terminalization” mainly in patients who were
treated with low fluences

 We hypothesize that produced heat is less than the
temperature necessary for thermolysis of the hair follicle

 The heat shock may induce follicular stem cell
differentiation and growth via increasing the level of heat
shock proteins (HSP 27) in the tissue



Hair Growth Induced by Diode Laser

Treatment
Bernstein Dermatol Surg 2005;31:584-586

CUNONURE

Dramatic case of hair growth following
treatment with 810nm diode laser

Reduction in hair on posterior neck approx
25% post 3 TX

Test spot on back had a dramatic increase
In hair growth

Three treatments cleared the area of hair
growth but an annulus of hair appeared
surrounding the treated area

See images on next slide

Hair Growth Induced by Diode Laser Treatment

Eric E BERNSTEIN, MD

Laser Surgery and Cosmetic Dermatology Centers, Bryn Mawr, Penmsylvania

'BACKGROUND. Although hair reduction by long-pulsed red and
infrared lasers and light sources is generally quite cffoctive, para-
doxical hair growth has rarely been observed following treatmeat.
OHECTIVE. To report a case of thick hair growth following 810 am
diede laser treatment and its subsequent treatment.

METHODS. A 24-year-old man who had previously had laser hair
reduction on his posterior neck was treated 1o a test area on his
upper back.

RESULTS. Thick terminal hair developed in the treated arca sub-
scquent to laser treatment. Further treatment of this arca
removed the terminal hair but resulted i inal hair growth in
an anaular distribution surrounding the treatment site.
CONCLUSIONS. Diode laser treatment rarely stimulates terminal
hair growth. This phenomenon should be studied to better
understand hair growth cycles and 1o help develop more effective
trcatments for hair loss and hair growth.

ERIC E BERNSTEIN, MD, SERVES AS A DIRECTOR FOR CANDELA CORPORATION AND IS ON THE

SCIENTIFIC ADVISORY BOARD OF LUMENIS LTD.

LASER HAIR reduction uses pulsed red, or infrared, laser
radiation to target melanin pigment in unwanted hair,
stimulating its removal.*=* Most hair removal lasers and
light sources use a cooling device to extract heat from the
epidermis, providing relative protection to the melanin-
containing surface cpidermis, increasing the relative
amount of heat delivered to the hair follicle versus the epi-
dermis. The initial proposed mechanism of action of hair
removal lasers is the induction of a prolonged telogen
phase.! Immediately following treatment, an urticarial
papule develops around each hair follicle that contained a
pigmented hair shaft. The fact that these papules develop
individually throughout a much larger treatment area
speaks to the selectivity of the treatment. Narmal skin not
containing a hair shaft is unaffected, demonstraring the
principle of selective photothermolysis.* This urtication
initiates a complex inflammatory response that appears to
be integral to the overall effect of reducing terminal hair
growth. Rarely, treatment with hair removal lasers and
light sources does not remove the hair but instcad para-
doxically stimulates anagen hair growth, resulting in, at
best, a surprised patient and physician®~ I report here a
dramatic case of hair growth following treatment with the
810 nm diode laser.

Case Report

A 24-year-old white male bodybuilder with Fitzpatrick
type Il skin presented for laser hair reduction on the pos-

Address correspondence and reprint requests to: Eric F. Bemstein,
MDD, Laser Surgery and Cosmetic Dermatolegy Centers, 504 Lippin-
cott Drive, Marlton, NJ 08053, ar e-mail: dermguy@hotmail.com.

terior and lateral aspects of his neck. He was not tan at the
time he presented. The 810 nm pulsed diode laser with a
contact-cooling sapphire tip, cooled to 5°C, was used
{LightSheer, Lumenis Ld, Santa Clara, CA, USA). The first
treatment was delivered using a fluence of 25 Jfem® and a
pulse duration of 30 milliseconds. The patient then
returned & weeks later for a second treatment to his neck
using a fluence of 28 Jiem* and a pulse duration of 30 mil-
liscconds and, finally, for a third treatment 6 weeks fol-
lowing that using a fluence of 32 Jiem® and a 30-milliscc-
ond pulse duration. The reduction of hair on this patient’s
posterior neck was rated to be only approximately 25%
following thres treatments by the treating physician and
slightly effective by the patient. This was less hair reduc-
tion than is typically seen following three treatments o
this arca in the average patient. Six wecks following his
third treatment, he returned for a fourth treatment, and
one was administered using a fluence of 32 Jlem?. Despite
the slow improvement in clearance of his neck hair, this
paticnt also decided that he wanted his back hair treated
on the same visit. His hair growth on the back was rela-
tively sparse, and the patient was informed that laser hair
reduction might provide only a moderate change in the
appearance in his back hair owing to its sparse covering to
begin with. Nonetheless, he was extremely upset by the
hair on his back and wished to pursue treatment in this
area. Thus, it was agreed that a small test area would be
performed on this patient’s hack to ascertain the amount
of hair reduction that this patient could expect following
laser treatment of his back. A square area approximately
6 ¥ & cm in area was treated on the patient’s back using a
fluence of 32 Jiem® and a pulse duration of 30 milliscc-
onds. The patient’s past medical history was noncontribu-

£ 2005 by the American Saciety for Dermatologic Surgery, Inc. * Published by BC Decker Inc.

I85N: 1076-0512  Dermatal Surg 2005:31:584-586
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Bernstein Dermatol Surg 2005;31:584-586

Figure 1. Hair growth 14 weeks following an 810 nm diode laser
treatment to a rectangular test patch on the upper back.

Figure 2. An annulus of hair growth surrounding the test patch
shown in Figure 1 6 weeks following three diode laser treatments
to this abnormal patch of hair growth.




Lumenis summary for Lightsheer

Diode Laser System for the FDA CUN USU RE

Rox Anderson, Christine Dierickx et al. Wellman Labs

 Regrowing hair is typically thinner and lighter in color

« The efficacy for hair removal increases with increasing
treatment fluence

TABLE 4. HAIR REDUCTION RESULTS

Fluenvce MNumber of Fercentage of Hair Reduction
Treatments

1 mi X mio. i 1. & . 12 mi.
634 21.5 17.9#% 15.5% 26.6

5 ms, 15 Lem®

10 ms, 20 Jf cm® 66,7 21.0 22.2 0.7 259
15 ms, 30 J/ cm® T8 30.2 28.7 0.6 294
20 ms, 40 1/ cm’ T2 26.8 25.8 325 32.5
20 ms, 40 Jf cm’ a3 51.5 ATl 42.3 46.6

— ] e | = = — | —

20 ms, 40 I/ cm” 3x 711 51.9 6.8 41.4 46.2
20 ms, 40 I/ em® 3x B89 30,8 A23 324 38.5

Control Q0 17.3 10.5 10.8 6.3 3.5
FPercentage is nol satistically signd fcamt.




Lumenis White Paper

CUNONURE

e Just 5.5% of treatments were done
with fluences <20 J/cm2

 The most frequently used fluence
was between 25-29 J/cm?2

* This requires use of the smaller
9x9mm handpiece (the 22x35mm
handpiece is limited to 12J/cm?2)

 The 9x9mm hand piece utilizes
contact cooling which requires
frequent cleaning to remove
contamination and debris

Use of the LightSheer™ Diode Laser System for Hair
Reduction: Safety and Efficacy in a Large Series of Treatments

RUBE J. PARDO, MD, PH.D., JUDY FAHEY, RN
Coral Gables Dermatology and Laser Center
Dep of Dermasology, Universiey of Miami

Summiry Provided by Lumenis Inc.

ABSTRACT. An 800 am high-poewer, leng-pulsed
diode laser with contact cooling provides safe and effective
reduction of pigmented hair in patients with a variety of
skin types. This paper presents the safety and efficacy results
of 800 treatments performed on 230 sites in 144 patients
with Fitzpatrick skin types 11-V.

Over 84% of sites showed a good or excelleat respanse
following the second and subsequent weatments. Treatment
respanses were similar for all skin types meated, with an
excellent safety profile. Side effects were noted in only two
of the 804 treatmenis and were transient in nature. Patients
were extremely or moderately satisfied with over 9%6% of
their treatments.

INTRODUCTION

SEMICONDUCTOR DIODE LASERS arc considercd the
mast cfficient light sources available and are pardculary
well suired for clinical applications including hair reduction.
This paper reports the use of the LightSheer dicde laser
system, a high-power, long-pulsed dicde laser with a wave-
length of 800nm, for laser hair reduction in a large popu-
lation of patients with a variety of skin and hair types.

Taser hair reduction operates on the principle of selective
phototh lyis. This process combines selective ak
of light encrgy by the melanin in hair follicles with suitable
fluences and pulse durations’. In order to achieve maximum
selectivity, the laser energy is applied in a pulse duration
that appreximately equals the thermal relaxation time of
the target. In practice, the appropriate pulse duraton
maximizes the temperature rise of the hair follicle and
minimizes the conduction of heat to the surrounding
tissue, thus sparing adjacent structures from damage.

In order to achieve perranent hair reduction, sufficient
light encrgy must be absorbed by the hair follicle. The
melanin in the hair follicle absarbs 34 times mare energy
at 800 nm (the wavelength used in the LightSheer) than at
1064 nm (the wavelength of Nd:YAG lascrs)®. This
increased absorprion means that the LightSheer laser can
be used at significantly lower fluences to achieve hair

C2N2 by Lumenis Inc. *Pblisbedd by Lurmenis Inc.

reduction in contrast to the much higher fluences required
fora 1064 nm laser

The effectiveness of laser hair reduction depends on
the patient's skin type. Laser hair reduction is typically
more effective in lighter-skinned people (Firzpatrick skin
types [-IITF. The challenge associated with laser wreatment
for darker-skinned patients is to avoid surface skin iepi-
dermal and upper dermal) injury duc o absorption of
lightin the pigmented epidermis, while still causing sclective
destruction of the underlying pigmented hair follicles. This
study will cxamine almost equal numbers of treatments of
light and dark skin types.

Recent clinical studies have shown thar longer pulse
durations combined with aggressive skin cooling provide a
greater margin of safery when wearing darker skin by
allowing higher fluences and fewer side effects™. Models
of skin aptics and heat transfer suggest that the entire hair
follicle, including the ontermost follicular strucrures
{vrhere the stem cells are locared) can be selecrively damaged
with longer pulse widths than those rypically employed
{20-4 ms)*. The LightSheer can deliver pulse durations up
to 100 ms. The thermal relaxation time for the hair follicle
is dependent on its diameter; thus longer pulse durations
are theoretically best suited for the nearment of medium
to thick hairs”. These longer pulse durations can be safely
used with higher fluences when combined with aggressive



Spot size CUNONURE

120 - :
« Efficacy of hair removal has been o e month
. . ' =1 3 month
shown to be superior with a 12mm 100 |
spot size vs. 8mm spot size B
‘a? 80 -
« No improvement seen at sizes Z 60 |
beyond 12mm 2 |
o 40| -
N I 1
Reference: Different Spot Sizes for Hair Removal, Baumler etal, -~ & 12 14
Dermatol Surg 28:2 February 2002 o 'Spotsize. [m lTl]

Figure 3. The regrowth of hairs 1 month (black bars) and 3 months
after treatment (gray bars). The values are the mean = standard
deviation of the mean regarding the regrowth of the 20 volun-
teers. One menth after the laser treatment the growth delay was
significantly different when using a spot size of 8 mm or 12 mm
(P =< .01 '
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1 minute treatment

Elite 18mm Handpiece Lumenis 22x35mm Handpiece

18mm spot 22x35mm spot

10% overlap 30% overlap

265 cm? covered 255cm? covered

2Hz 1Hz (time required for pneumatic action)

Example: 5’9" male back area of 2628cm? would take 10 minutes with Elite and 10.3 minutes with Lightsheer



Other considerations CUNO\URL

« Elite MPX offers clinically proven epidermal protection using air cooling (no contact). The Lightsheer
Duet offers contact cooling (requires frequent cleaning) or vacuum suction (will not work well with
bony/small areas — limited to back of legs and back)

. IEIite I}/IPX Iis a multiple application workstation — leg veins, facial veins, pigmented lesions (with IPL),
aser facia

. Li%htweight and ergonomic handpieces that allow full view of treatment area. The Lightsheer Duet has
a heavy and bulky handpiece. Vision of the treatment site is not possible

 The diode array is within the Lightsheer handpiece so if the handpiece is dropped this can be
extremely expensive to replace

» Elite MPX offers multiple handpieces which are very quickly changed over (3, 5, 7, 10, 12, 15 and
18mm) enabling treatment of smaller areas (on face) and larger areas (back) to everything in
between. The Lightsheer Duet offers just 2 oEtions 9x9 (Ilengthens procedure time considerably for
legs/backs or 22x35mm (too large for face/bikini area and limited to just 12J/cm2)

 Elite MPX 15 and 18mm spot sizes provide for a very quick procedure. The Lightsheer handpiece
requires 30% overlap in one direction and 50% in the other. Combined with the constant need to
clean the suction plate, the handpiece is not as efficient as the size would suggest.
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Blinded, Bilateral Hair Removal Study Comparing
the Alexandrite Laser with MPX Mode
Preliminary Results

6 subject subset

Investigator: E. Bernstein



Hair Removal Study Clinical CUN USU N[

Comparison of Preliminary Results

o Elite MPX
o 76% — 79% reduction 1 month post 2 TX

— Average reduction by Alex: 76%
— Average reduction by Alex/YAG: 78%
— Average reduction by YAG/Alex: 76%

* Alexandrite laser (Cynosure 510k data)
e 76% reduction post 15 months, post 3-5 TX

* Nd:YAG (Alster/Tanzi, Derm Surg, 2004)
* 58%-69% reduction post 1 month post 3 TX
 41% -53% reduction post 6 months post 3TX
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After just 2 treatments
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CUNONURE

After just 2 treatments

Alex/YAG

My &

d= 20.022 hairs/cm? d= 5.906 hairs/cm*
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Before After just 2 treatments

Alex/'YAG
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After just 2 treatments

Alex/'YAG

1

d= 2.852 hairslem?
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Before After just 2 treatments

YAG/Alex

Alex - -
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After just 2 treatments

YAG/Alex

1
1

0= 112.367 hairs/cm?

N bl 5 drn

i
1 i 1

49597 hairs/cm?

Gl

i

d= 14.515 hairs/cm?
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After just 2 treatments

YAG/Alex

d= 13.7OQ;hairs/c:m2 d="3769 hairs/cm?




Hair Removal Study Clinical CUN USU N[

Comparison of Results

o Elite MPX
o 76% — 79% reduction 1 month post 2 TX

— Average reduction by Alex: 76%
— Average reduction by Alex/YAG: 78%
— Average reduction by YAG/Alex: 76%

* Alexandrite laser (Cynosure 510k data)
e 76% reduction post 15 months, post 3-5 TX

* Nd:YAG (Alster/Tanzi, Derm Surg, 2004)
* 58%-69% reduction post 1 month post 3 TX
 41% -53% reduction post 6 months post 3TX
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