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(57) ABSTRACT

The invention is directed to a therapy device, including a
body, an energy source disposed on the body for emitting a
desired wavelength of electromagnetic radiation, and a prox-
imity sensor for sensing proximity of the device to a desired
surface. Also disclosed are a material dispensing system dis-
posed on the body for dispensing a desired material for use
with the device and accessories and compositions used with
the therapy device, including interchangeable energy source-
containing heads and interchangeable material containers.
Methods for using the therapy device are also disclosed.

K\

‘\

50...f
58~

-
44-..’

Iy '__‘", L— 60
20 @,/

: 1

L

/\ 72

A 70

80



Patent Application Publication  Sep. 24, 2009 Sheet 1 of 22 US 2009/0240310 A1

Al

- - - [}

0 DD 28

”Il t ,)’-\._Il‘ ) |II

Hl: P \;r}' I;'T; u
|\‘|\ \\__»“ \\__» |\\_\‘?) )l.’)‘

-~
-,

72
Ly ok
| e
-I~ l —
46’ -"I : :: ;{n‘
oIS 70
{ l\q}lll
1 bnCn
e 1y =0
80



Patent Application Publication  Sep. 24, 2009 Sheet 2 of 22 US 2009/0240310 A1
‘_l

/) \\\\ 50

36

FIG. 2




US 2009/0240310 A1

Sep. 24,2009 Sheet 3 of 22

Patent Application Publication

FIG. 3



Patent Application Publication  Sep. 24, 2009 Sheet 4 of 22 US 2009/0240310 A1




Patent Application Publication  Sep. 24, 2009 Sheet 5 of 22 US 2009/0240310 A1

74

76

I: 72 =

201

70

78

oo/




Patent Application Publication

Activate switch

i

Microprocessor
confirms
type of container

!

Sep. 24, 2009 Sheet 6 of 22 US 2009/0240310 A1

Microprocessor
confirms appropriate
faceplate affixed,
based on container

type

lY

If not correct pulses
red LED indicator
light will not
proceed until bag
and LED Array are
compatible

If correct
treatment
begins.

3

Microprocessor
controls
displacement of
material from
container at
appropriate times

i

Treatment complete

FIG. 6

——————



Patent Application Publication  Sep. 24, 2009 Sheet 7 of 22 US 2009/0240310 A1

(X) iy I’
’r"“q", L "'» ‘ "'):‘ 22
P
“ ) ;» @1 23
I'e "'s._||
(:‘_» D\ a ;
'

332

f

Il
b
»

B
'O"
A Y
hY
[
I S,
1
‘»'.._.__——

-

1 ~a
Dhe o Sy = e
’> )
- e
~
=

- ——

~

[~z

80



US 2009/0240310 A1

Sep. 24,2009 Sheet 8 of 22

Patent Application Publication

3
UoHMS

TE
S — e
ove - !

_\ | [ 8ze 233 Z1E 9%
rTTTTTTTTTTTTT | | |Aesry @37 (s1dnoosountayl | WO¥CL3T | | Bulpod
I ! “
| R WV A S A R
| %€ |
A G S R
i pre— T o
o 05 Ll 85 ._oMMmm
oo [ T omes wo] L
A —— | m 1  1085390.1d
I ot

— JOAL
| |1eAug dwng m m aie mu._q__ on_w
" | Lo a3 iemod ABasuz
|
| ] |
| i — — —
| 1 [T 80¢ 70¢
" “ “ laqeadg NV nod
e o s e e e e e e e e 4 “
I
& =
! uod
|
-




US 2009/0240310 A1

Sep. 24,2009 Sheet 9 of 22

Patent Application Publication

g6 014 OL V6 "Ol
A ~
} 0L a
"usaib 0} Sosd 3
a3 ¥id 39S "eep Ju81n9 3AUp g3 Joj dwnd ajeaoy ,
peojdn pue alem}jos i
9d YiiM djeojunLuion pue duelpelll Aelie } 0€S
T 2ejep pyea ™, | G pedinbed SpEeled "SPU029s g JEM "OU}
\ g_ﬁ%%wgw_s ady %QWN buo| sjessuag)
] ) *Usaib 0] 337 ¥Md 1S
56 w“___on_ﬁwwﬁo%_ oLh aAlp Aelte 437 peay 7
260:5Y 1 N
*3|(e} 9IBM}JOS [BUIBJUI . A..sm £ ‘fele 0cs
06 oy ejep josojoud | | uoje.np H_$_u oj0#| | No¥d33eaml d
e )} pUe Easﬁma sm ‘Kene _hmwwom_eﬁwﬁuwﬂw, Em_m “_ﬁw h_wmmwm /.mS.
‘Kowsw :
ooy |t e e
1 | allM-|, 10} J93Y9)
S\ yseypue _
—¢ Po10} QI TUMd [+ *adf) Joj “}oalo wnsy2ayo
uinj "wieje punog Beq Iy ¥9oYY  |e—1yanpuoa 'sejqereal -~ ozv
0Sh 1 'usaib 0} 037 UMd JeS |je azZijeniy|
ey pue uo Ji wiee Jes|
X Ly S3A
"apou §+§ Moj .._a___z\/\ =mw$__m%m3
0} oBuMop 1Nk it PN TS oLy
SeH

Y




US 2009/0240310 A1

Sep. 24, 2009 Sheet 10 of 22

Patent Application Publication

€05

*3u0) dsaq Z

yainh ajeiouan

@3140 wny

065

o ¢passaud
daafs 1934 =m%mﬁmmﬁ_

ey

g6 'old
085
]
.m:o_u%u___uw%
"au0) daaq p yomb jos0j0id jusiujeay
| feolie Le 8)odwod uieh
aeiouds) ‘fele | @mwo_oe d 1suiebe

}oay9 ‘sajnof
pue samod jeando /
‘aw) syepdn 0.S

4

rawiy pannbai asealnap
pUe JU3LNY (37 0SBaIOU

Mo 00) S| aInjeadwie}
Reise i ‘owny paanbai aseasou

pue Jualing g3 9anpal
ybiy oo} si ainjesadway Aesie
J1:|aA8) aAlp Aese q37)snipe
pue m%_su_ﬂo *3lul) pue sajnof
1omod [eaiydo paseAljap %209

P

099

‘feue g3

»| woy Bujpess
232*2_5“, 199 / 0SS

4

‘fe.re g3 uo
uInj 'spuosas 7

Jep "ouo) deaq
¢ »po_ ajeiauar) / ovS

|

—

V6 914 NO¥d



US 2009/0240310 A1

Sep. 24,2009 Sheet 11 of 22

el ey &8 M
Telaghl & &

FIG. 10C

FIG. 10B

FIG. 10A

ES3\ 4

== der,

FIG. 10E FIG. 10F

FIG. 10D

Patent Application Publication




US 2009/0240310 A1

Sep. 24,2009 Sheet 12 of 22

Patent Application Publication

FIG. 11



US 2009/0240310 A1

Sep. 24, 2009 Sheet 13 of 22

Patent Application Publication

Z1 'old R ———— U —
: : eg
P — _ | 1/ :
egye : egze ezZee egpe egg _
PR @dla9(Qg 10)SISd lojosuuo '
\ w ey a3 BUISUSS Jsisoy } t0) m
SRS (— . ainjesadwa) ;

05 ©g% BLS
o — Jojoauuo)
Pt Buipos m 10Suag = :
P T _ 10SS820id
m 273 P eoce . e
- forvadund] b g5 ] || amos R
a3 Jemog | | [ABseul ABiouz
w | [Tooe w30t 0t
AR—— L v Rowou I
m ESITAS
BpzE
w yod




Patent Application Publication  Sep. 24, 2009 Sheet 14 of 22 US 2009/0240310 A1

52

FIG. 13A




Patent Application Publication  Sep. 24, 2009 Sheet 15 of 22 US 2009/0240310 A1

602

FIG. 13B



Patent Application Publication  Sep. 24, 2009 Sheet 16 of 22 US 2009/0240310 A1

FIG. 13C



Patent Application Publication  Sep. 24, 2009 Sheet 17 of 22 US 2009/0240310 A1

FIG. 13D




Patent Application Publication  Sep. 24, 2009 Sheet 18 of 22 US 2009/0240310 A1

651- 28 600

FIG. 13E




Patent Application Publication  Sep. 24, 2009 Sheet 19 of 22 US 2009/0240310 A1

JT
€
)
30
€
)
30
FIG. 14

/ /
©
©
N7\ N\
\/\[s \/\l\
™ (3]
—~— -
™ ™
- -




US 2009/0240310 A1

Sep. 24, 2009 Sheet 20 of 22

Patent Application Publication

Gl 9Old m.illiillw ..................................... i
_ 009 |
| losuoag Ajlwxoid I _agz
I
qope | m;\
\ | [ asze azee CrATS 95 | | —
VN A I [Aeny 37| | [e1dnooouneyl! | woNdIT Buipon | |
| T T 1 1 | q00¢
| L e A AR A I r—
i | r |
| \ 1| |
[ . i
I S —— |
| o o1 — azs !
_“ m m_”__Wmoo _“ go“w_mmw — losuss m
i .”u . m " “ Qﬂ_v ] |
. || _ 10Ss3204d |
. G778 “ q9EE m
| lieAug dwng| 1 | laAuQ !
| bl I qote | |[evinos “
| m m a3 Jemod ABisuz !
_ P , i
i |1 [ e qg0¢ | dwoe e ||
S I Iayeadg : vy oy youms | |
. | !
_ “
m avze !
" Mod “
_ i
| I




US 2009/0240310 A1

Sep. 24,2009 Sheet 21 of 22

Patent Application Publication

V9l "Old
- g9 9401
A 3
[ 4
“ysel) pue
4 oo Oh B LRAER A
Win) “WiE(e pU0S | ST
'aL0} daa e1e1ausy)
N U816 0)
GLb 31 UMd 168 /
. R 02s
1
: ‘Reue
ognammyosusny| 0 | poudzzony
Noeon 09 teue [ oo Juouneal” | jwouEiep _332._/,.3
H woy abejjoA peay Jadoid 104 8jge) 0}09 justuzeal) peayy
osv eue g3 uo
ol [
i 3
“adA} Joj %90y WNSHIaYd
Bug ping Yoo - ‘
. 0L .=$a._ow.cw.,_ﬁ?____m 1S ug_"__._wo%uﬂﬂ__m__g / o0zy
Eiy PUE UO Ji LIZje Jeaj) =

f ON
1d39)s

“opout Jamod moj 0}
oy oBumopInys [ g3x

oy

Jbessal

Sl deals 43549

¢ ugaq uoyng

ON\doispueig
Nse

1124



US 2009/0240310 A1

Sep. 24,2009 Sheet 22 of 22

Patent Application Publication

066 \

‘apowt
13m0d Mo
oju; o5 *Aesse
WERE ]

‘8u0) deag

Jd Yim
2JEDIUNLILIOD
Po}IaULO0I Ji

- 891 "Old

0091

‘suiofjeaytoads

¢ Passall
ugaq uoyng
dojspuels

‘qoue[pEL
feue a3
painbai
ajeinafes |
oMy 00
aALIp 138 pue
indui odf} aaup

fewe q31 pesy

00S

\

019

pue Jawp ajepdn
}

‘auny esealaap
pue JuaLing 37 eseaiouy
M0 00} S1 3In)eaadig)
feise 3 ‘o) aseeioul
pUe JudLIND 3] 89npal
ybiy 00} s§ aunjeladway Aesse
J1-1oAe} anip Kesse 37 isnfpe
pue m%___u.uu *alui) pue sajnof
1amod [eaijdo

‘fene

2808}
oYy uo jun
oy si

ainjeiadula) Jog

*puodas
| JiEM "auo)
deaq 7 ojesoudn

T

PaIAA3p §o3y) N .
! G9S

1090}04d Juawyess)
1surebe yaay 7 025

~| Woy bujpeas 058

09L

~" 02

*dwind [enuews yoea 1o} dasq
buoy ajesauab ‘uojjesado jenuetis
104 ‘sasjnd -z Joj duund ajeajor

‘snje}s aaej-alf}-4o 0} anp
Jno ausl} Kjsnojassd jou pip Jjun 4

A\

;

J

<
V9l "Old Wo¥d



US 2009/0240310 Al

THERAPY DEVICE AND SYSTEM AND

METHOD FOR REDUCING HARMFUL

EXPOSURE TO ELECTROMAGNETIC
RADIATION

FIELD OF THE INVENTION

[0001] This invention relates to therapy devices and in par-
ticular to handheld devices for administering therapy using
electromagnetic radiation.

BACKGROUND OF THE INVENTION

[0002] Therapy using electromagnetic radiation has been
used to treat soft tissue injuries such as capsulitis, bursitis,
sprains, strains, hematomas and tendinitis, acute and chronic
joint problems such as osteoarthritis, rheumatoid arthritis and
ligament and tendon injuries, tendinitis, arthritic pain,
chronic pain such as post herpetic neuralgia, chronic back and
neck pain, metatarsalgia, trigeminal neuralgia, brachial neu-
ralgia, plantar fisciitis, cellular damage, in vitro fertilization
enhancement, stimulation of embryogenesis, soft tissue
injury, aging skin, seasonally affected disorder, inflamma-
tion, fine lines and wrinkles, mucositis, frozen shoulder, tem-
poromandibular joint diseases and disorders (TMJ) and car-
pal tunnel syndrome.

[0003] Therapy using electromagnetic radiation has also
been used to treat non-union and small bone fractures, herpes,
apthous ulcers, leg ulcers, dermatitis, wound healing, burns,
acute epididymitis, otorhinolaragngology, gynecology,
obstetrics, superficial AP stimulation and tonification, cos-
metic imperfections, cellulite, and acne, among other things.
[0004] Typically, treatment or therapy using electromag-
netic radiation involves radiating energy onto or into a
patient’s skin. The radiation is typically applied at wave-
lengths either in the visible, ultraviolet, radiofrequency, or the
infrared range. A wide variety of radiating energy sources are
available and known in the art. The radiating energy sources
used in these therapies radiate energy at a wide variety of
wavelengths with different wavelengths having been found to
be useful depending on the ailment being treated.

[0005] Acne vulgaris is one of the world’s most common
skin conditions and results from blockage, bacterial coloni-
zation and inflammation of the sebaceous follicles. The main
cause of acne stems from an abnormally high amount of
bacteria, mainly propionibacterium acnes (P. acnes), result-
ing in inflammatory acne. Acne affects between 85-100% of
young adults up to the age of 24 years and up to 50% of adults
25 and older. It usually appears on the face, chest, back and
limbs and can produce life-long scars, both emotionally and
physically. In the United States alone over 17,000,000 people
actively seek acne treatment on an ongoing basis. These treat-
ments consist of professionally prescribed pharmaceuticals,
cosmeceuticals and invasive skin resurfacing. The P. acnes
bacteria has developed up to 80% resistance to antibiotics
commonly used to treat acne in the past.

[0006] acnes absorbs light from the ultraviolet region to
about 430 nm, and also absorbs light at about 630 nm. Blue
light phototherapy works for a majority of patients with P.
Acne vulgaris. The bacteria is made up of an endogenous
porphyrin which is a naturally occurring photosensitizer. This
photosensitizer absorbs the blue light energy between about
405 to about 425 nanometers and forms a singlet oxygen
which simply destroys the bacteria cell. No systemic drugs
with their potential side effects and invasive procedures
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requiring long healing times are necessarily used. For
example, radiating energy sources having a peak wavelength
of about 415 nm and a bandwidth of about 20 nm have been
found particularly useful in the treatment of acne. Peak wave-
lengths of about 630 nm have also been useful in this regard.
[0007] Other examples of electromagnetic radiation useful
for treatments include radiation at wavelengths of about 800-
810 nm for leg vein and hair removal, wart treatments, hair
growth stimulation and tattoo removal, wavelengths of about
1064 nm for skin peel and hair reduction, and of about 574 nm
for wrinkle reduction. Varying treatment regimens of pulsing
wave (PW) or continuous wave (CW) light, at varying energy
levels, are known in the art. Typically, these treatments utilize
wavelengths between about 250 and about 2000 nm.

[0008] Hand-held therapy devices for delivering electro-
magnetic radiation are known in the art, however, they are
quite expensive and typically limited to one specific use (and
one specific wavelength spectrum). The increasing use by
medical professionals of different types of electromagnetic
radiation devices for a broad range of indications has driven
the market demand for similar type devices. Unlike use in a
medical setting, the manufacturers of such devices are unable
to insure that users follow safety instructions and utilize
safety equipment, such as eye protection, provided.

[0009] Accordingly, there is a need for a device for deliv-
ering radiation that is flexible enough to provide a variety of
treatment regimens and wavelength spectrums, so that the
device can be used to treat a variety of ailments. There is also
aneed for compositions and treatment methods that are useful
with such devices. In addition, there is a need for a device that
reduces the risk of the user being exposed to harmful amounts
of radiation so that the device may be used safely without the
supervision of a health professional.

SUMMARY OF THE INVENTION

[0010] According to one aspect of the invention, there is
provided a therapy device for delivering electromagnetic
radiation. The device comprises an energy source for emitting
a desired wavelength of electromagnetic radiation and a prox-
imity sensor for sensing proximity of the device to a desired
surface. the sensors can signal the energy source to activate or
deactivate the emission of the electromagnetic radiation in
accordance with the proximity to the surface.

[0011] The device can be used for a treatment of an ailment
selected from the group consisting of arthritic pain, chronic
pain, carpel tunnel syndrome, cellular damage, soft tissue
injury, acne, TMI, diabetic neuropathy, neuralgia, aging skin,
seasonally affected disorder, inflammation, fine lines and
wrinkles, mucositis, psoriasis, rosacia, eczema, oral candida,
oral cancer, cellulitis, and wounds. The device can also be
used for acne treatment and photorejuvenation therapy.
[0012] Another aspect of the invention provides for a face-
plate for a therapy device comprising a substrate for support-
ing an energy source, a proximity sensor for sensing proxim-
ity of the faceplate to a desired surface, and a mount for
attaching said substrate to a body. The body can be for hous-
ing a control mechanism for controlling said energy source.
The sensor can send a signal to activate or deactivate said
energy source in accordance with the proximity to the sur-
face.

[0013] Another aspect of the invention provides for a
method for controlling a therapy device having an energy
source for emitting radiation, a proximity sensor for sensing
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proximity to a desired surface and a controller thatis operably
connected to the energy source. The method comprises the
steps of:

[0014] receiving, at the controller, a signal from the prox-
imity sensor in respect to the proximity of the device to the
desired surface; and

[0015] controlling the energy source in accordance with the
signal from the proximity sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 shows a front phantom view of a device in
accordance with one aspect of the present invention.

[0017] FIG. 2 shows a front view of a removable container
used in the device of FIG. 1.

[0018] FIG. 3 shows an exploded side phantom view of the
device of FIG. 1.

[0019] FIG. 4 shows a back view of the device of FIG. 1.
[0020] FIG. 5 shows a device connected to a database
server through the internet in accordance with another aspect
of the present invention.

[0021] FIG. 6 shows a computer flow chart detailing pro-
cessor steps for the device of FIG. 1.

[0022] FIG. 7 is a cross-sectional view of the device shown
in FIG. 1 and shows a temperature sensing device in accor-
dance with one aspect of the present invention.

[0023] FIG. 8 is a block diagram showing electronic com-
ponents in accordance with one aspect of the present inven-
tion.

[0024] FIG. 9 is a flow chart showing a method in accor-
dance with one aspect of the present invention.

[0025] FIGS.10A-10F show side phantom views of various
head designs for the device of FIG. 1.

[0026] FIG. 11 shows an exploded side phantom view of
the device of FIG. 1 fitted with an adapter in accordance with
a further aspect of the present invention.

[0027] FIG.12is ablock diagram showing electronic com-
ponents in accordance with an aspect of the present invention
where the faceplate does not include an EEPROM.

[0028] FIGS. 13A-13E show perspective sectional views of
different embodiments of heads for a therapy device incorpo-
rating a proximity sensor in accordance with the present
invention.

[0029] FIGS. 14 a) and b) are a cross-sectional views of
different embodiments of heads for a therapy device incorpo-
rating a radiation shield in accordance with the present inven-
tion.

[0030] FIG.151s ablock diagram showing electronic com-
ponents in accordance with one aspect of the present inven-
tion.

[0031] FIG. 16 is a flow chart showing a method for reduc-
ing exposure to harmful electromagnetic radiation in accor-
dance with the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Disclosed and illustrated generally at 20 in the Fig-
ures is a hand held device in accordance with the present
invention. The device includes a head 22 and a handle 24. The
head 22 of the device includes a faceplate 23 and a baseplate
25. Faceplate 23 comprises an energy source 30, a substrate
57 for supporting energy source 30, and can have an outer
surface 26. Substrate 57 and outer surface 26 each define at
least one aperture 28 for allowing the distribution of a mate-
rial 38 from the outer surface 26, as described further below.
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Substrate 57 can comprise a printed circuit board (PCB) or
other structure functionally equivalent thereto. Outer surface
26 is comprised of a generally transparent material which
allows maximal transmission of light from energy source 30
to the skin of the user during operation of device 20. Outer
surface 26 can be manufactured from such suitable materials
as glass, polycarbonate, Macrolon™, and the like. Outer sur-
face 26 of faceplate 23 can further define apertures (not
shown) for allowing light from energy sources 30 to be trans-
mitted from outer surface 26. In an embodiment where such
apertures are included, the transparency of outer surface 26 is
not critical for allowing the transmission of light. Substrate 57
can also include an energy reflecting surface 27 designed to
recycle energy reflected back from the user’s skin when the
device is in use by reflecting such energy back to the user’s
skin. The energy reflecting surface 27 can be located between
energy source 30 and substrate 57 and can extend beyond the
outer edges of energy source 30. Variations of energy reflect-
ing layers may be used as known in the art.

[0033] It is also contemplated that device 20 can be used
without outer surface 26. In such an embodiment, material 38
can be emitted directly from the at least one aperture 28 of
substrate 57 or from at least one suitable extension (not
shown) which extends from aperture 28 of substrate 57. In
this embodiment, energy source 30 can be suitably protected,
if necessary, from exposure to material 38 through means
known in the art.

[0034] Faceplate 23 of the device can be of varied shape or
design, as shown for example in FIGS. 10A to 10F. The
handle 24 is designed to be easy to hold in one hand, and is
connected to the head 22 through a flexible neck 68 or a fixed
neck (not shown).

[0035] Thessize of the device should be suitable to allow the
user to hold it in their hand during use. The faceplate should
be of a size that is suitable to treat a portion of a person’s skin
and tissue.

[0036] The energy sources 30 can be of any type and of any
wavelength that is suitable for the treatment at hand as known
to persons skilled in the art. For example, energy sources 30
with a peak wavelength of about 415 nm and a bandwidth of
about 20 nm can be used for the treatment of acne. The
preferred embodiment of energy sources 30 for the present
invention is one or more light emitting diodes (LEDs), how-
ever, the present invention is not limited to the use of these
energy sources. Other energy sources including (without
limitation) those that deliver microwave energy, radiofre-
quency energy, ultraviolet, visible, or infrared energy, ultra-
sound, laser energy, light energy or electrical stimulation, can
also beused in place of or in combination with energy sources
30. Examples of known energy sources for delivering such
energy include fluorescent lights, sulfur lamps, flash lamps,
xenon lamps, LEDs, laser diodes, lasers, and filamentous
lights. Examples of head 22 designs having varied energy
sources are shown in FIGS. 10A, 10D, 10E and 10F, namely,
a semiconductor energy source 31 such as an LED or a laser
diode, a microwave energy source 33, a fluorescent tube 37,
and a filamentous energy source 39.

[0037] The device 20 utilizes a power source, either inter-
nally housed (in the form of a battery 46) or external to the
device (through a plug 70 for connecting the device in a
standard electrical power receptacle), or both. The battery 46
can be disposable or rechargeable, can consist of one or more
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cells (for example, 2 cells as shown in FIG. 1) and can option-
ally be accessed for removal from the device by removing
battery cover 80.

[0038] Housed within the handle 24 is a controller 34,
which preferably is activated with a switch 35, through which
the user controls the device. The controller 34 allows the user
to “turn on” and “turn off” the device, though the turning off
of the device can be done automatically by the device at the
appropriate end of treatment, as described below. The user
can turn on and use the device for a predetermined amount of
time based on instructions for a treatment regimen that
accompany the device or instructions prescribed by a medical
professional. The instructions can be in written, audio, or
video form, or can be downloaded from a computing device
or computer network. Optionally, the controller 34 can also be
used to select a treatment regimen, though this can also be
done automatically through the use of coded containers or
face plates, as described below.

[0039] Thehandle 24 also houses a processor 44, which can
be pre-programmed with suitable treatment regimens. The
processor 44 is used to time the duration of treatment, or to
pulse or otherwise modify the energy source 30 to optimize
the treatment. For example, for the treatment of acne, the user
might set the controller 34 to an acne treatment setting (or to
an ‘on’ position if the treatment setting is automated as
described below) and then place the device proximal to the
skin being treated, and would activate the device through the
controller 34. The processor 44 can control or vary the dura-
tion, intensity, and pulses of energy being administered to the
patient in accordance with the treatment, and can also signal
the patient through an audible tone or other method, when the
treatment is finished. The processor 44 can also act as a
controller for the dispensing of appropriate amounts of mate-
rial 38 at appropriate times, as further described below.

[0040] Thehead 22 of the device 20 includes a faceplate 23
that can be removed by the user from a baseplate 25 through
means such as a bayonet mount 54 or other suitable mounting
means, for example, through mechanical fittings. Thus the
same device 20 can be fitted with various faceplates 23, each
with different energy sources or other operational or struc-
tural features. Information can be transferred from the face-
plate 23 to the device 20 for use by the processor 44 by a
connector 56 disposed on faceplate 23, which is connected to
connector 52 disposed on baseplate 25 Connector 52 com-
municates with processor 44 via cable 86 indicating which
faceplate 23 is connected to the device, allowing the proces-
sor 44 to identify the treatment regimen that corresponds to
the particular faceplate 23. Moreover, in this embodiment,
power transmission from device 20 to faceplate 23 and data
communication between processor 44 and faceplate 23, when
faceplate 23 contains memory, is also accomplished through
the connection established between connectors 52 and 56.
However, in other embodiments, identification information,
power transmission and data communication between any
memory present on faceplate 23 and processor 44 can be
accomplished using different types of mechanisms and con-
nections. For example, separate pairs of connectors can be
used for the transmission of power, communication of iden-
tification information and data communication. Alternatively,
other connection types can be used for data communications
between faceplate 23 and device 20, such as a wireless con-
nection based on radio transmission. Moreover, the identity
of a faceplate 23 can be contained on faceplate 23 as an
identifier readable by a sensor located on device 20. In yet
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other embodiments, other methods for identifying the face-
plate may be used. An electrical coding can be set into face-
plate 23 using alternating bands of conducting and non-con-
ducting material can be read by faceplate sensors located on
device 20. Alternate mechanisms of communicating identity
information can also be used, such as a bar code and optical
sensor system, a magnetic strip and magnetic strip reader, an
electrical contact, or a mechanical key recognition system.
These and other such variations are within the scope of the
invention.

[0041] Theuseofavariety of interchangeable faceplates 23
permits the user to purchase a low cost device that is opti-
mized for the ailment to be presently treated, while allowing
the user the flexibility to expand treatment options in the
future by purchasing a new faceplate 23, rather than a whole
new device. Interchangeable faceplates 23 have the added
benefit that they can be easily removed from the device 20 for
washing or autoclaving. Alternatively, if costs permit, the
device can be manufactured with one form of integrally or
permanently attached faceplate only and additional units for
other treatments can similarly be manufactured.

[0042] A simpler form of therapy device comprising a
body, an energy source disposed on the body for emitting a
desired wavelength of electromagnetic radiation, preferably
light radiation, and a material dispensing system disposed on
the body for dispensing a desired material for use with the
device, falls within the scope of this invention. This device
can operate under manual control, where the user determines
the duration and frequency of treatment.

[0043] The therapy device can be sold as a kit comprising
the assembled device together with instructions for usage and
possible treatment regimens or protocols. The instructions
can be in written, audio, or video form, or can be downloaded
from a computing device or computer network. The instruc-
tions can be provided by a medical professional. The therapy
device can be sold unassembled as part of a kit, in which case
the kit can further comprise instructions for assembly of the
device.

[0044] Thedevice can also include an adapter 82 for receiv-
ing faceplate 23 and facilitating the use of the device over
treatments when it can become uncomfortable to hold the
entire device with the handle over time. The adapter 82,
shown fitted to the device in FIG. 11, contains faceplate
attachment means 84, which are compatible with and comple-
mentary to the bayonnet mount 54, and an extension cable 81
running from the faceplate attachment means to the baseplate
25 and functionally connected thereto. Extension cable 81
would allow the powering of the energy source 30 on face-
plate 23 by the battery 46 and processor 44 on the handle 24
through the extension cable 86. The adapter 82 can also
contain adapter connector 88 for the remitting of faceplate
information to processor 44, also through the extension cable
86 which can be connected to the connector 52 or the base-
plate 25 to facilitate such remitting of information. The adap-
tor 82 can also contain straps for affixing faceplate 23 (con-
nected to adaptor 82) to the user during treatment (not
shown).

[0045] The device 20 can also provide for updating the
software of the processor 44 as new faceplates 23 or new
treatment regimens are designed. Referring to FIG. 5, proces-
sor 44 can connect by wire connection through firewire 70 or
by Universal Serial Bus 72, as shown, or through another
wired or wireless communication means such as an Infrared
port (not shown) to a personal computer 74 connected
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through the Internet 76 to a database server 78 containing an
updated database of treatment regimens. Such communica-
tion can also occur through a wireless local area network,
bluetooth, or other communications technology (not shown)
or through the insertion of a flash card or other memory-
containing device which contains pre-programmed instruc-
tions or data (not shown). Updating of the device can be
passive (occurring in real-time as new software is developed)
or active, occurring only at the request or command of the
user. Alternatively, the device can be pre-programmed with
treatment protocols and can not have software updating
means.

[0046] Although faceplate 23 of device 20 can be inter-
changed with other faceplates 23 to optimize the treatment
regimen for a variety of ailments, it is possible that a single
faceplate 23 would contain a suitable energy source 30 for a
broad subset of ailments. For example, faceplate 23 can
include an energy source comprised of LEDs for emitting
electromagnetic radiation at about 410 nm and other LEDs
for emitting electromagnetic radiation at about 630 nm. Other
medically useful electromagnetic emissions occur at about,
for example, 580 nm, 660 nm, 680 nm, 800 nm, 810 nm, 820
nm, 830 nm, 840 nm, and 900 nm, with a band width of about
40 nm, more preferably about 20 nm. Alternatively, faceplate
23 can include an energy source comprised of LEDs, Xenon
light source, arc-lamps or other energy sources for emitting
electromagnetic radiation at about 360 to 380 nm. Therefore,
depending on the flexibility of head design, it can be neces-
sary to have a secondary way in which to select treatment
regimens. For example, the controller 34 can include a user
interface (not shown) to allow the user to program or select
various treatment regimens by hand. Optionally, an auto-
mated mechanism for the determination of treatment regi-
mens is possible, such as by using coded, treatment-specific
containers, as described below.

[0047] The device preferably also includes a system for
dispensing a desired material 38 such as a gel or lotion for use
in the treatment. During treatment using device 20, material
38 is disposed between the skin of the user and faceplate 23.
Material 38 can optimize and/or enhance the energy transfer
between energy source 30 and the skin of the user by filling in
irregular voids that exist on the surface of the skin. Another
function of material 38 can be to alter the refractive index of
the skin or target tissue so that the absorption spectrum of the
skin or target tissue is closer to the emissions spectrum of the
source of electromagnetic radiation. This aspect of material
38 can be useful because the skin has an index of refraction of
about 1.4 in the visible and the near infrared, which is larger
than that of air. As a result, any photon that interacts with the
air-skin interface is deflected if it does not hit the skin at an
incidence angle of substantially 0°. Since the surface of the
skin is irregular, the angular distribution of the skin increases.
In order to enhance the absorption of light into the skin,
material 38 can comprise components that have an index of
refraction which is close to that of skin. Such components are
sometimes called skin index matching materials. An example
of a suitable index matching material is propylene glycol
solution with a refractive index of 1.5. Material 38 can
thereby enhance the absorption by the user’s skin of photons
emitted by energy source 30 by improving the surface irregu-
larities of the skin and minimizing the difference of the indi-
ces of refraction between the skin and the area between the
skin and the faceplate 23. Material 38 can also act as a lubri-
cant or hydration agent that provides a low friction surface

Sep. 24, 2009

coating for improving the comfort and operation of the
device. For example, material 38 can comprise a gel, such as
a water based gel. Material 38 should be transparent to the
beneficial light emitted by energy source 30. In a preferred
embodiment of the present invention, outer surface 26 of
device 20 is pressed or placed against with the surface of the
user’s skin thereby causing the surface of the skin to be
substantially contiguous with outer surface 26, and material
38 is disposed therebetween during treatment with device 20.

[0048] Material 38 can also contain a medicament, active
ingredient, or supplement known to be useful in treatment of
aspecific indication. For example, the material 38 can contain
an acne treatment such as benzoyl peroxide, preferably in a
concentration of about 0.1% to 10%. This allows the user to
combine a treatment using electromagnetic radiation with a
more conventional treatment for their ailment using minimal
steps. The material can also contain ingredients such as aloe,
Vitamin E, a hydration agent, Vitamin C, Vitamin D, Vitamin
A, Vitamin K, Vitamin F, Retin A (Tretinoin), Adapalene,
Retinol, Hydroquinone, Kojic acid, a growth factor, echina-
cea, lanolin, an antibiotic, an antifungal, an antiviral, neutra-
ceuticals, cosmeceuticals, a bleaching agent, an alpha
hydroxy acid, a beta hydroxy acid, salicylic acid, antioxidant
triad compound, a seaweed derivative, a salt water derivative,
algae, an antioxidant, a phytoanthocyanin, phthalocyanine, a
phytonutrient, plankton, a botanical product, a herbaceous
product, a hormone, an enzyme, a mineral, a genetically
engineered substance, a cofactor, a catalyst, an antiaging
substance, insulin, trace elements (including ionic calcium,
magnesium, etc.), minerals, minoxidil, a dye, a natural or
synthetic melanin, a metalloproteinase inhibitor, proline,
hydroxyproline, an anesthetic substance, benzoyl peroxide,
amino levulinic acid, chlorophyll, bacteriachlorophyll, Coen-
zyme Q10, copper chlorophyllin, chloroplasts, carotenoids,
phycobilin, rhodopsin, anthocyanin, and derivatives, sub-
components, immunological complexes and antibodies
directed towards any component of the target skin structure or
apparatus, and analogs of the above items both synthetic and
natural, as well as combinations thereof. It will be noted by
those skilled in the art that the medicaments, active ingredi-
ents, and/or supplements disclosed herein and their equiva-
lents, as well as any other medicaments, active ingredients,
and/or supplements that can be useful when used in combi-
nation with the device and methods of the present invention,
can also have index matching and skin smoothing properties
that can contribute to the effectiveness of the treatment.

[0049] The medicament, active ingredient, or supplement
can be photosensitive and can undergo a photochemical reac-
tion when applied to the skin and exposed to energy source
30.

[0050] The medicament, active ingredient, or supplement
can be administered to the skin or target tissue before use and
separately from administration of material 38 and use of
device 20.

[0051] A removable container 36, shown in isolation in
FIG. 2, containing material 38, as described above, is housed
within a container receiver 48, such as a cavity or slot within
the device, preferably located on the device handle and pref-
erably having a door 66 that is retractable or that is rotatably
mounted on hinges 64 and lockable in a closed position using
latch 62, or a similarly re-sealable opening for insertion and
removal of the container. The container can be disposable, or
can be refillable. The container can also be filled by a derma-
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tologist, pharmacist, or other medical professional, for pre-
scription dispensing or customizable formulations of mate-
rial.

[0052] The material 38 is squeezed out of the container
either manually by the user using, for example, a spring-
loaded trigger mechanism 60 operably connected to a plunger
42 or other squeezing mechanism or pump mechanism for
displacing material 38 out of the container 36, or automati-
cally and under processor 44 control when the device is
activated, using, for example, an electric motor 40 or solenoid
(not shown) operably connected to a plunger 42 or other
squeezing mechanism for displacing material 38 out of the
container 36, and a motor control system for turning on and
off the motor (as shown, incorporated within processor 44).
As would be recognized by those skilled in the art, other
suitable pumping or dispensing mechanisms could be used,
such as a diaphragm pump, which would also aid in dispens-
ing a predetermined amount of material 38 during operation
of device 20.

[0053] The material 38 displaced out of the container 36 is
forced through one or more apertures 28 on the device head
22, either directly (not shown) or through one or more distri-
bution passages 32 built into the device and connecting the
container 36 to the apertures 28. In this manner, the appro-
priate amount of material 38 is distributed directly to the
space between the skin of the patient (not shown) and face-
plate 23 with little effort from the user.

[0054] In order to make the therapy easy to administer, the
container 36 can be clearly labeled for the ailment it is meant
to treat, as well as with its ingredients. Various materials can
therefore be prepared and sold separately, in containers com-
patible with the device, for repeat applications of a wide
variety of treatments for a wide variety of ailments.

[0055] In order to simplify the use of the device, individual
containers 36 can be designed to communicate with the
device. For example, an electrical coding 50 set into the
container 36 using alternating bands of conducting and non-
conducting material can be read by container coding sensors
58 on the device 20. Alternate communication means can also
be used, such as a bar code and optical sensor system (not
shown), a magnetic strip and magnetic strip reader (not
shown), an electrical contact (not shown), or a mechanical
key recognition system (not shown).

[0056] In this manner, the device can determine which
treatment is to be performed based on which container 36 is in
the device. The processor 44 can determine the appropriate
rate and amount of material 38 to be displaced from the device
20 during treatment, based on the type of material 38 in the
device as read by the sensors 58 from the data on the contain-
er’s electrical coding 50. In this way, the processor 44 acts as
a form of “motor control system” for the dispensing of the
material.

[0057] The processor 44 can also determine whether the
appropriate faceplate 23 is on the device for the treatment
required (based on the type of material that is loaded in the
device), and can activate the energy sources 30 for the appro-
priate treatment regimen (again, based on the type of material
38 that is loaded in the device 20). For example, when an
“acne” material 38 is loaded into the device 20, the processor
44 “reads” the type of material loaded using container coding
sensors 58, accesses its internal database to determine what
the appropriate treatment regimen is for acne (including type,
duration and intensity of energy emission, (for example, an 18
minute treatment with combination 620 nm and 415 nm
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LEDs with a total energy output of 40-90 joules (J) per ses-
sion in a continuous wave)) as well as what is the appropriate
timing, rate, and amount of material to be dispensed.

[0058] A flow chart showing generally an example of how
the processor 44 can process information from the container
36 and the faceplate 23 is shown in FIG. 6.

[0059] The processor 44 verifies that the correct faceplate
23 is on the device by communicating with faceplate 23
through connectors 52 and 56 (to ensure, for example, that a
faceplate 23 with light sources 30 capable of emitting light at
415 nm is affixed to the device). The device will activate when
the controller 34 is deployed, and when the appropriate face-
plate 23 and container 36 are affixed to the device. Optionally,
the device can also use a counter, sensors or other means,
typically affixed to the plunger 42, to determine whether there
is enough material 38 in the container 36 to undergo the
appropriate treatment regimen, and will warn the user if the
amount of material is insufficient, or if the container is nearly
empty.

[0060] Optionally, device 20 can further comprise a tem-
perature sensing device such as temperature sensing device
332 shown, for example, in FIG. 7, for measuring the tem-
perature and/or any change in temperature at the skin-device
interface. Temperature sensing device 332 comprises a ther-
mal conductive material 51, such as copper metal or other
thermal interface material, and a thermal transducer 53, such
as a p-n junction diode or thermistor. Thermal conductive
material 51 extends from outer surface 26 and is in commu-
nication with thermal transducer 53. Thermal transducer 53 is
in communication with processor 44. It will be understood by
those with skill in the art that other devices which incorporate
the functions of temperature sensing device 332 would be
suitable. For example, a temperature sensing device which is
flush with at least part of the face plate that contacts the user’s
face during use is contemplated.

[0061] Itwill berecognized by those with skill in the art that
the configuration of energy source 30, and temperature sens-
ing device 332 (if used) can be implemented on a PCB or
other structures functionally equivalent thereto.

[0062] Referring now to FIG. 8, a block diagram of certain
components of device 20 are shown according to an embodi-
ment of the invention. In this embodiment, device 20 includes
a control mechanism 300, a faceplate 23 and a dispensing
system 340.

[0063] Control mechanism 300 has a processor 44. Proces-
sor 44 is connected to a persistent storage device which, in
this embodiment, is a flash memory 304 containing a plurality
of applications executable by processor 44, and related data
that enables device 20 to perform certain functions. Processor
44 is also connected to a random access memory unit
(“RAM”) 308. Processor 44 can send output signals to vari-
ous output devices including alarm sources which in this
embodiment are an LED 316, and a speaker 320. Processor 44
can also receive input from various input devices including
switch 35 and sensor 52.

[0064] Control mechanism 300 also includes an energy
source driver 336. Energy source driver 336 is operable,
through a control signal from processor 44, to deliver a driv-
ing current to the energy source located on faceplate 23. Both
processor 44 and driver 336 are also connected to connector
52. In this embodiment, connector 52 is a five pin surface
mount connector.

[0065] Control mechanism 300 is operable to communicate
with faceplate 23 through connector 52. Faceplate 23
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includes an energy source, which in this embodiment is an
LED array 328, an electrically erasable programmable read
only memory (EEPROM) 312 and a temperature sensing
device 332, all of which are in communication with control
mechanism 300 through connector 56 which connects to con-
nector 52.

[0066] Ina preferred embodiment, LED array 328 contains
thirty six LEDs, each LED capable of generating about 12
mW of power at about 100% duty cycle under continuous
operation at a current of about 25 mA, which current is
supplied by energy source driver 336 through connectors 52
and 56. In other embodiments, other types of LEDs with
different operational characteristics can be used and these
embodiments are within the scope of the invention.

[0067] EEPROM 312, in this embodiment, is a 1-wire
EEPROM as, for example, manufactured by Maxim Inte-
grated Products, Inc. of California U.S.A. Temperature sens-
ing device 332, in this embodiment, is a solid state tempera-
ture sensing device such as MCP9700, a low-power voltage
output temperature sensor, manufactured by Microchip Tech-
nology Incorporated of Chandler Ariz., U.S.A.

[0068] EEPROM 312 is responsible for storing additional
data relevant to the performance of certain functions. This
data is accessible by processor 44 through connector 52. As
now apparent to those skilled in the art, in other embodiments,
other persistent storage devices such as a ROM or flash-
memory can be used in place of an EEPROM for storing the
additional data on face place 23 and these embodiments are
within the scope of the invention. Temperature sensing device
332 detects the temperature at the interface of faceplate 23
and the skin and is operable to convey this temperature read-
ing to processor 44. LED array 328 is operable to deliver an
energy according to a current supplied by energy source
driver 336.

[0069] Control mechanism 300 is also operable to commu-
nicate with dispensing system 340. Dispensing system 340
includes a pump driver 74 and a coding 50 which is located on
container 36. Driver 74 is operable, through a control signal
from control mechanism 300, to drive a solenoid to deliver a
predetermined amount of fluid contained within container 36.
In this embodiment, container 36 is a container for delivering
benzoyl peroxide with a concentration of 2% which is deliv-
ered from container 36 to the skin by a series of pumps or
pulses actuated by driver 74. Coding 50, as previously
described, is formed from alternating bands of conducting
and non-conducting material. The coding combination allows
a different voltage to be returned to processor 44 correspond-
ing to different container types. As it is now apparent to those
skilled in the art, in other embodiments, other coding mecha-
nisms can be used such as different resistors

[0070] Processor 44 is also operable to communicate with a
computing device 70 through an interface operable to conduct
communications when a computing device 70 is optionally
connected to the interface. In this embodiment, the interface
is the communications port 324 which uses communications
protocol RS-232 known to those skilled in the art, and hence
is a serial port. As it is now apparent to those skilled in the art,
in other embodiments, other types of communication proto-
cols or interfaces can be used for connecting to a computer.
These interfaces include but are not limited to Universal
Serial Bus (USB), infrared (IR), Blue Tooth, two-way radio,
wired Ethernet and wireless Ethernet connection using a vari-
ety of protocols such as 801.11g or 801.11b. Moreover, the
type of computing device that can be connected to device 20
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includes, but is not limited to, a desktop personal computer
(PC), alaptop, a personal digital assistant (PDA) or any other
mobile or stationary device that is capable of communicating,
processing and storing information.

[0071] Control mechanism 300 maintains a treatment data-
base 200, used for determining different parameters of a
treatment regimen. Database 200 contains information rel-
evant to treatment regimens such as the duration of a specific
treatment and duration and intensity of energy delivered dur-
ing a cycle. Accordingly, a separate database record exists for
each different treatment regimen. Typically, records are
stored in database 200, which is maintained in flash-memory
304. However, some records, or portions thereof, can also be
stored in EEPROM 312 located in faceplate 23. The records
or portions thereof that are maintained in EEPROM 312 con-
tain information that is specific to the treatment regimen or
regimens that are deliverable using that particular faceplate
23. Table I shows an example record 204, labeled Record #1
that contains data for an example acne treatment regimen and
is maintained in EEPROM 312.

TABLE I
Example record 204 for an example acne treatment regimen
Record #1
Field Type Value
Field 1 Treatment type Acne
Field 2 Initial Duration of each cycle 90 seconds
Field 3 LED Efficiency 12 mW/25 mA
Field 4 Form of Activation 40
Field 5 Target power delivery per cycle 307
Field 6 Upper heat limit 41° C.
Field 7 Lower heat limit 35° C.
Field 8 Number of pump pulses 3
Field 9 Container type 5
Field 10 Energy Source LED array
[0072] Describing Table I in greater detail, Field 1 contains

the type of treatment regimen contained in this record which
in this example is a regimen for Acne. Field 2 contains the
initial duration of each treatment cycle, while Field 3 contains
the operating efficiency of LEDs found in LED array 328.
These fields are set to about ninety seconds and about 12/25
mW/mA respectively for this example regimen. Field 4 con-
tains the form of activation for LED array 328. In this embodi-
ment, two forms of activation are possible. The first is con-
tinuous wave where LED array 328 is activated continuously,
and the second is pulse wave, where LED array 328 is acti-
vated in pulses. In this example, Field 4 is set to 40 meaning
that during a cycle, LED array 328 is to be activated at a pulse
rate of about forty Hertz.

[0073] Activating LED array 328 at a certain current for a
specified period of time results in a certain amount of irradi-
ance power being delivered by LED array 328. Accordingly,
the irradiance power to be delivered during a cycle is the
amount of power generated corresponding to the time, current
and form of activation of LED array 328 specified in Fields 2
through 4 and is based on the efficiency of LEDs used (which
is specified in Field 3). This power, referred to as target cycle
power, is specified in Field 5. In this example, it is targeted
that a combination of LEDs used should result in the delivery
of about thirty Joules by LED array 328 when LED array 328
is activated at about a forty Hz pulse for a ninety second
period. Accordingly, in this example, Field 5 is set to about
thirty Joules.
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[0074] Continuing with the description of Table I, Fields 6
and 7 specify temperature limits within which device 20 is to
keep the temperature of faceplate 23 during the treatment. In
this example, the temperature is maintained between about
thirty-five and about forty-one degrees centigrade. Field 8,
contains the number of times container 36 is to be pumped
prior to the activation of LED array 328. This field, in effect,
determines the amount of fluid to be delivered by container 36
during a treatment. In this example, container 36 is to be
pumped 3 times. Field 9 specifies the type of container this
regimen will work. In this case, the container with a code of 5
is the appropriate container to be used. In other embodiments,
multiple container types can be deemed compatible with a
treatment regimen and such embodiments are within the
scope of the invention. Field 10 specifies the type of energy
source present on the corresponding faceplate. In this
example a 415 nm LED array is used.

[0075] Control mechanism 300 also maintains several vari-
ables such as a power down timer 208 used for counting down
to the point where device 20 is to enter a low power mode, in
effect shutting it down. A treatment timer 212 and a power
counter 216 are also maintained to track the amount of time
and power that has been delivered in a given cycle. Control
mechanism 300 also maintains logging data which contains
information about the usage of device 20, that can be used in
making determinations about the efficacy of the treatments
used and the maintenance of device 20. For example, logging
data can comprise logging variables that include counters for
counting the duration that LED array 328 has been activated,
causing an alarm to be delivered if LED array 328 have been
used for ninety percent of their useful life, reminding the user
to replace the faceplate. In another example, a doctor could
monitor a patient’s use of the device by examining the logging
variable that tracks how long device 20 has been used since a
particular date. The device can be disabled after it has reached
the end of its useful life cycle, for example, after 2000 hours.
In this embodiment logging data are maintained in flash
memory 304. In other embodiments, logging data could be
maintained in a separate storage device dedicated to storing
these variables such as an additional flash-memory unit or an
EEMPROM. These and other variations are within the scope
of the invention.

[0076] Referring to FIG. 9, a method for delivering a treat-
ment regimen is indicated generally at 400. In order to assist
in the explanation of the method, it will be assumed that
method 400 is performed using device 20. Furthermore, the
following discussion of method 400 will lead to a further
understanding of device 20 and its various components.
(However, it is to be understood that device 20 and/or method
400 can be varied, and need not work exactly as discussed
herein in conjunction with each other, and that such variations
are within the scope of the invention).

[0077] The current performance of method 400 is initiated
by pressing switch 35 to turn the device on while device 20 is
in a low power mode. Referring to FIG. 9, at step 410, a
determination is made whether switch 35 has been pressed.
While in low power mode, device 20 loops through step 410
continuously. Hence, when switch 35 is pressed, the determi-
nation is made that switch 35 was pressed, and, accordingly,
method 400 advances to step 420.

[0078] Atstep 420, device 20 is initialized. In this example,
variables maintained by device 20 are setup in RAM 308 and
initialized. For example, timer variable 208 that counts down
to a time when device 20 is to enter a low power mode is set
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to 300, meaning that 300 seconds remains to power down.
The value of power down timer 208 is decremented in the
background throughout the performance of method 400
Treatment timer 212 and power counter 216 are set to zero
since the treatment has not started at this point. In addition,
logging variables are also moved to RAM 308 and initialized
with the values currently stored in flash memory 304 so that
they can be updated, as appropriate, during this activation of
device 20. Moreover, a checksum of flash memory 304 is
performed in the usual manner to check for proper operation.
[0079] Moving to step 430, the type of container 36 present
in device 20 is determined. In this embodiment, step 430 is
performed by having processor 44 read the electrical coding
50 set into container 36 through sensors 58. In this example,
it will be assumed that container 36 is filled with benzoyl
peroxide with a concentration of 5% and that the container
code is 5. Also, at this step, power LED 316 is set to green
indicating normal operation of the unit. Furthermore, any
output to speaker 320 is discontinued to turn off any ongoing
alarms.

[0080] Continuing with the performance of method 400, at
step 440, a determination is made as to the type of faceplate 23
that is present on device 20. This, is accomplished by having
processor 44 detect the presence of an EEPROM, through
connector 52, using a presence pulse or other suitable known
methods. In this example, as discussed above, it is assumed
that faceplate 23 does contain an EEPROM 312. Accordingly,
step 460 is performed.

[0081] At step 460, treatment regimen data is retrieved. In
this example, record 204 is retrieved by processor 44, from
EEPROM 312. Specifically, processor 44 moves the record
204 to RAM 308 for use during the delivery of the treatment.
In other embodiments where faceplate 23 can be used with
more than one treatment regimen, the user can be presented
with a selection of regimens available and asked to pick the
one to be used. Subsequently, the record associated with the
selected regimen would be retrieved. For example, the selec-
tion can be made by pressing switch 35 a prescribed number
of times. These and other such embodiments are within the
scope of the invention.

[0082] Atstep 470, the contents of record 204 are validated.
In this embodiment, the validation is performed by ensuring
that the fields of record 204 are not blank. In other embodi-
ments, other methods of data validation can be used. For
example, a separate database could be maintained in ROM
304 or EEPROM 312 specifying valid ranges of values for the
fields of a record. Each record can then be validated against
this second database. In this example, it is assumed that the
record 204 contains valid data. As part of the validation step,
the type of container detected at step 430 is compared to Field
9 of record 204 which specifies compatible containers. In this
example, Field 9 has a value of five which is the container
code detected at step 430. Accordingly, container 36 is
deemed compatible with faceplate 23.

[0083] Continuing with the performance of method 400, at
step 480, the capacity of RAM 308 is determined. If RAM
308 is full, namely no free memory remains to be used during
the delivery of the treatment regimen, processor 44 generates
an alarm by sending a signal to power LED 316 causing it to
turn yellow and flash. In this example, it is assumed that there
is memory remaining for use, and hence, no alarm is gener-
ated. As it is now apparent to those skilled in the art, different
criteria can be used in determining the capacity of RAM 304.
For example, in other embodiments, an alarm can be gener-
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ated if greater than a certain percentage, such as greater than
ninety five percent, of RAM 304 is occupied. These and other
variations are within the scope of the invention.

[0084] At step 490, the presence of a connection to a local
computer is detected. In this embodiment, processor 44 deter-
mines, in the usual manner, whether a computing device 74 is
attached to the RS-232 port of device 20. In the present
embodiment it is assumed that a device is attached. Accord-
ingly, step 495 is performed.

[0085] Atstep 495, logging data are uploaded to computing
device 74, freeing the corresponding space in flash memory
304. In this example, processor 44 removes the logging data
from flash memory 304, and transfers it to computing device
74 through port 324. In other embodiments, other events in
addition to the detection of computing device can be added to
initiate uploading oflogging data to computing device 74. For
example, a user at computing device 74 can be asked to
initiate uploading by providing a command such as a mouse
click, at computing device 74. Alternatively, device 20 can
deliver an alarm to the user when the presence of computing
device 74 is detected and wait for a response from the user in
the form of pressing switch 35. These and other such embodi-
ments are within the scope of the invention.

[0086] At step 500 a determination is made whether switch
35 has been pressed. Pressing switch 35 allows the treatment
to begin. Otherwise, method 400 loops through step 500 until
switch 35 is pressed. In this example, it is assumed that switch
35 is pressed, indicating that the treatment is to begin.
[0087] Continuing with method 400, at step 510, the prop-
erties of irradiance to be delivered is determined. To deter-
mine the properties of irradiance, the type of energy source on
faceplate 23 is determined. In this embodiment, the type of
energy source on faceplate 23 is an LED array 328, as dis-
cussed above. Processor 44 determines the presence of LED
array 328 from Field 10 of record 204. Moreover, based on
Field 8 ofrecord 204, processor 44 sets the form of activation
for LED array 328 to be either in the form of a pulse wave
(PW) or a continuous wave (CW). In this example, a pulse
wave at a rate of forty Hertz is used. In other embodiments
other methods could be used for detecting the type of energy
source and the form of activation. For example, control
mechanism 300 can check the voltage across the connection
to the energy source and make a determination based on the
voltage value read. In yet other embodiments, the user can
manually specify the activation form. These and other similar
embodiments are within the scope of the invention.

[0088] Continuing with step 510, using record 204, target
irradiance power, initial operating period and LED efficiency
for LED 328 are obtained from Fields 5, 2 and 3 respectively
of record 204. In this example target irradiance power for a
cycle is about thirty J, the initial operating period is about
ninety seconds, and the LED efficiency is about 12 mW/25
mA. Based on these values, the initial operating current is
calculated. In this example, the initial operating current is
chosen such that LED array 328 can deliver about thirty mJ in
about ninety seconds. It is assumed that in this case, the initial
operating current is calculated to be about 25 mA.

[0089] Having determined the properties of irradiance, at
step 520 the user is warned that container 36 is to be activated.
In this example, processor 44 delivers signals to power LED
316 and speaker 320 changing the color of power LED 316 to
green and sounding two long beep tones. Processor 44 then
causes a two second delay before continuing with method
400. As it is now apparent to those skilled in the art, in other
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embodiments, user warnings can be varied according to a
number of criteria such as the amount of attention that needs
to be drawn to the activation of pump 36, and the time nec-
essary to prep the start of the treatment from the time switch
35 is pressed.

[0090] Continuing with method 400 at step 530, container
36 is activated. Control mechanism 300 activates container 36
by sending a signal to pump driver 344, which causes a certain
amount of material 38 contained in container 36 to be pumped
out. The number of activations or pulses is determined
according to Field 8 of record 204. In this example, activation
is for three pulses in accordance with the example record
shown in Table I. In other embodiments, container 36 can be
activated manually. For example, device 20 can generate a
long beep for each manual activation to enable a user to
release the correct amount of material 38 manually. In further
embodiments, device 20 may be operated without the require-
ment of any material 38. These and other such embodiments
are within the scope of the invention.

[0091] At step 540 the user is warned that energy source 30
is to be activated. In this example, processor 44 delivers a
signal to speaker 320 sounding three long beep tones. Pro-
cessor 44 then causes a two second delay before proceeding
with method 400. As it is apparent to those skilled in the art,
in other embodiments, user warnings can be varied according
to a number of criteria such as the amount of attention that
needs to be drawn to the start of the treatment, and the time
necessary to prep the start of the treatment from the time
switch 35 is pressed. Following the two second delay, the
energy source is activated, signifying the start of the treatment
cycle. In this embodiment, LED array 328 is activated by a
driver current originating from energy source driver 336 of
control mechanism 300. Moreover, cycle timer 212 is initial-
ized to a value of zero.

[0092] At step 550 temperature reading is obtained from
faceplate 23. In this example, processor 44 obtains a tempera-
ture reading from temperature sensing device 332. In this
example, it is assumed that the reading is about forty one and
a half degrees centigrade.

[0093] Atstep 570, cycle timer 212 is updated to reflect the
amount of time that LED array 328 has been active so far
during this cycle. Moreover, the power delivered so far in the
cycle is updated by updating power counter 216. Prior to that,
at step 560, a determination is made whether the temperature
is within limits. In this example, the temperature reading
obtained is compared to the upper and lower limits specified
in fields 6 and 7 of record 204. Accordingly, a determination
is made that the temperature is not within limits, and the drive
level for LED array 328 is adjusted. Specifically, in this
example, at step 565, array drive current and the duration of
the cycle are adjusted. If the temperature read is too high, as
it is in this case, LED array 328 drive current is reduced and
cycle time is increased. If the temperature read is too low,
LED array 328 drive current is increased and cycle time is
decreased. As it is now apparent to those skilled in the art,
these changes are done to maintain substantially the same
target power delivery during a cycle while maintaining tem-
peratures within specified limits. For example, where the
temperature is too high, as it is in this example, reducing the
drive current to LED array 328 reduces the heat output, allow-
ing the heat to dissipate more readily. However, since the
cycle time is increased, overall power delivered during the
cycle can remain the same.
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[0094] Continuing with method 400, at step 580, a deter-
mination is made as to whether the regimen is completed. In
this example, the value of timer variable 212 is compared to
the duration of cycles specified in Field 3 of record 204. If the
cycle timer value is less, then the process is not complete, and
method 400 loops back to step 550. In other embodiments
other methods of determining the completion of the regimen
can be used. For example, the power delivery can be used as
a basis of determining a regimen’s completion, deeming a
regimen complete only if the target power has been delivered
according to power counter 216. This and other such embodi-
ments are within the scope of the invention. At this point in
this example, it will be assumed that the cycle is not complete,
causing step 550 to be performed again.

[0095] Continuing with the performance of method 400,
after several performances of the loop that starts at step 550,
a determination is made that the cycle is complete. Accord-
ingly, step 590 is performed. Atthis step, theuser is warned of
the cycle’s completion by sounding a four beep alarm through
speaker 320. At step 590, the treatment is terminated. LED
array 328 is turned off by cutting off its driving current.
Device 20 is powered down and enters the low power mode
where it awaits switch 35 to be pressed, at which point method
400 is performed again starting at step 410.

[0096] Performing method 400 using different embodi-
ments of device 20 can result in performances that proceed
differently than the example performance discussed above.
For example, as shown in FIG. 12, method 400 can be per-
formed by a device 20a to which a different faceplate, face-
plate 23a that does not include an EEPROM 312. In this case,
a resistor 348a is present on faceplate 23 to identify the type
of faceplate. Device 20q is otherwise substantially the same
as device 20 except that the reference numbers of components
of device 20a include the suftix “a”. Performance of method
400 using device 20a leads to several variations from the first
example performance. One variation is that, at step 440, an
EEPROM will not be detected, causing step 450 to be per-
formed in place of step 460. At step 450, the type of faceplate
is detected. The electrical coding used is in the form of a
different voltage corresponding to different resistors used for
faceplate types. Accordingly, data corresponding to record
204a is retrieved, by processor 44, in accordance with the
faceplate type detected at step 450. Moreover, the record is
retrieved from database 2004 rather than from an EEPROM
since there is no EEPROM present on faceplate 23a. The
retrieved data is moved to RAM 308a for use during the
delivery of the treatment.

[0097] Performing method 400 using device 20 which is at
different operational states can also result in performances of
method 400 that proceed differently than the example perfor-
mance discussed above. For example, data contained in data-
base 200 can be corrupted. Accordingly, at step 470 the data
is determined to be invalid. Thus, step 475 is performed and
an auditory alarm is sent to speaker 320, while power led 316
is signaled to turn red and flash. Following the alarm, method
400 advances to step 410 to determine whether the user has
responded to the alarm by pressing switch 35 (for example, in
response to the alarm, the user can reattach faceplate 23 to
correct problems originating from improperly attached face-
plate, or swap faceplates to correct problems originating from
faulty faceplates). If so, method 400 is performed again,
going through the same initialization and detection steps that
brought method 400 to the validation step during the initial
performance of method 400 that generated the alarm. If
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switch 35 is not pressed, processor 44 determines whether it
is in low power mode at step 411. If so, it loops back to step
411. Otherwise, processor 44 determines whether it is time to
enter a low power mode by first retrieving the value of timer
variable 204 determining whether it has reached a value of
zero at step 412. If it is determine that it is time to enter low
power mode, device 20 enters the low power mode at step 413
until switch 35 is pressed. Otherwise, method 400 loops
through steps 410,411, and 412 until it is time to enter the low
power mode or until switch 35 is pressed.

[0098] The device, method, and the material described
herein can be used in combination with a medicament, active
ingredient, or supplement.

[0099] For example, an acne treatment or prevention regi-
men using benzoyl peroxide and/or salicylic acid can com-
prise the application of a composition comprising benzoyl
peroxide and/or salicylic acid to the affected area twice daily.
The composition can comprise from about 0.5% to about 10%
of benzoyl peroxide and/or salicylic acid, more preferably
from about 0.8% to about 7% of benzoyl peroxide and/or
salicylic acid, and even more preferably from about 1.0% to
about 6.5% of benzoyl peroxide and/or salicylic acid by
weight or volume is applied to the area of skin to be treated.
The treatment can comprise starting with a composition com-
prising about 5% of benzoyl peroxide and/or salicylic acid
and decreasing the dose in subsequent treatments to about 1 or
2% benzoyl peroxide and/or salicylic acid. Material 38 is then
applied to the skin, and the skin is subsequently exposed to an
energy source for a duration of time. Alternatively, material
38 can be applied to the skin before the composition.

[0100] According to another example of a method for treat-
ing or preventing acne of the present invention, material 38
itself comprises benzoyl peroxide and/or salicylic acid. Mate-
rial 38 can comprise from about 0.5% to about 10% of ben-
7oyl peroxide and/or salicylic acid, more preferably from
about 0.8% to about 7% of benzoyl peroxide and/or salicylic
acid, and even more preferably from about 1.0% to about
6.5% of benzoyl peroxide and/or salicylic acid by weight or
volume. The treatment can comprise starting with material 38
comprising about 5% of benzoyl peroxide and/or salicylic
acid and decreasing the dose in subsequent treatments to
about 1 or 2% benzoyl peroxide and/or salicylic acid. The
skin is subsequently exposed to the therapy device for a
desired duration of time.

[0101] For the purposes of this example, the therapy device
can be set to electromagnetic radiation in the range of about
380 to about 460 nm, more preferably in the range of about
395 to about 430 nm, and even more preferably in the range of
about 405 to about 425 nm. The electromagnetic radiation can
be about 415 nm. The device can alternatively or additionally
comprise electromagnetic radiation in the range of about 460
to about 900 nm, more preferably in the range of about 550 to
about 900 nm, and even more preferably in the range of about
570 to about 850 nm. The electromagnetic radiation can be
about 630 nm.

[0102] The method for treating acne according to the
present invention wherein material 38 comprises a desired
amount of benzoyl peroxide and/or salicylic acid can be car-
ried out about once a week, about once a day, or multiple
times a day. Most preferably, the methods are carried out
about once a day. The energy source can be applied to each
section of the skin to be treated for a duration in the range of
about 10 seconds to about 60 minutes, more preferably in the
range of about 30 seconds to about 30 minutes, and even more
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preferably in the range of about 60 seconds to about 10
minutes each time the method is carried out. The duration can
be about 90 seconds long. The dose received by each section
of' the skin to be treated can be in the range of about 5 Joules
to about 60 Joules, more preferably in the range of about 10
Joules to about 50 Joules, and more preferably in the range of
about 20 Joules to about 40 Joules. The dose can be about 30
Joules. The treatment can be applied for a period of about 1 to
about 12 weeks, more preferably in the range of about 3
weeks to about 10 weeks, and most preferably in the range of
about 6 weeks to about 8 weeks depending on the need of the
individual. The treatment can also be applied, for the treat-
ment of acne, by applying a treatment regimen by treating the
face or affected area one to two times per day for one to two
weeks, or until the bacteria populations are reduced to a
desirable level, and then applying a maintenance regimen of
one to two times per week.

[0103] However, depending on the severity and/or nature of
the ailment and particular properties of the user’s skin, much
less time and/or total dose can be required.

[0104] Itwill be understood that other medicaments, active
ingredients, or supplements can be used for the treatment or
prevention of other indications using the device and material
described herein.

[0105] It will be understood that medicaments, active
ingredients, or supplements currently used, when used in
conjunction with the device, material and methods of the
present invention, can demonstrate an increase in effective-
ness and therefore less of the medicament, active ingredient,
or supplement and/or a shorter treatment time can be required
to achieve a desirable result. For example, blue light (between
405 to 425 nanometers) can be absorbed by the skin and warm
the skin sufficiently to increase the effectiveness of peroxide
used for the treatment or prevention of acne. In such a case,
the amount of peroxide or the duration of application of the
peroxide currently recommended may be advantageously
decreased. The blue light can also provide a synergistic effect
by also being detrimental to the survival of any acne-causing
bacteria residing on the skin. As is known in the art, P. acnes
absorbs light from the ultraviolet region to about 430 nm, and
also absorbs light at about 630 nm. Blue light phototherapy
works for a majority of patients with P. Acne vulgaris. The
bacteria is made up of an endogenous porphyrin which is a
naturally occurring photosensitizer. This photosensitizer
absorbs the blue light energy between about 405 to about 425
nanometers and forms a singlet oxygen which simply
destroys the bacteria cell. Light administered to the skin at
these wavelengths is usually absorbed by the epidermis and
can penetrate it to a depth of at least about 1 mm.

[0106] The device, material, and methods of the present
invention can also be used for photorejuvenation therapy.
Photorejuvenation therapy can involve, for example, using
the device with electromagnetic radiation including dominant
emissions in the range of about 500 nm to about 1000 nm,
more preferably in the range of about 550 nm to about 900 nm
and even more preferably in the range of about 570 nm to
about 650 nm. Most preferably dominant electromagnetic
emissions are used at about 580 nm, about 630 mm, about 633
nm, about 660 nm, and/or emissions from in the range of
about 800 nm to about 900 nm. The device can be further
adapted to provide ultrasound or microwave energy which
can have the effect of reducing inflammation, promoting cell
repair, decreasing the appearance of fine lines and wrinkles,
reducing pore size, reducing redness and improving skin tex-
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ture. Alternatively, such ultrasound or microwave energy can
be applied separately from the application of the device.

[0107] The device, material, and methods of the present
invention can also be used to treat cellulite. The treatment of
cellulite can involve, for example, using the device with elec-
tromagnetic radiation including dominant emissions in the
range of about 500 nm to about 900 nm, more preferably in
the range of about 550 nm to about 800 nm and even more
preferably in the range of about 650 nm to about 750 nm.
Other preferred electromagnetic radiation sources to treat
cellulite include laser energy or LED energy at about 810 mm,
or a combination of radiofrequency and infrared radiation. It
will be noted that if laser energy or other potentially harmful
radiation sources are used, the treatment may need to be
supervised by a medical professional. The length of the treat-
ments for cellulite can be in the range of about 10 seconds to
about 180 minutes, more preferably in the range of about 20
seconds to about 60 minutes, and even more preferably in the
range of about 30 seconds to about 10 minutes.

[0108] Depending on the ailment under treatment, param-
eters such as the frequency of treatments, the number of
repetitions, and the duration of pulses can be adjusted so that
the patient receives a total dose in the treated section of the
skin of, for example, in the range of about 50 milliJ to about
160 J, more preferably in the range of about 500 milliJ to
about 80 J and even more preferably in the range of about 1J
to about 50 J.

[0109] It will be recognized by those skilled in the art that
the amount of pigment in a user’s skin can affect the duration
and/or intensity required for treatments using the device and
material of the present invention. For example, the amount of
pigment in skin is directly proportional to absorption of light
atthe surface of the skin. Therefore, there can be more absorp-
tion of light at the surface of darker skin types at depths of, for
example, about 1-2 mm, and less penetration of light to depths
of, for example, about 3-4 mm, as compared to fairer skin
types. For treatments where deeper penetration is desired,
duration and/or intensity of treatments can have to be
increased for darker skin types.

[0110] The device and materials of the present invention
can be used with treatment regimens known in the art. Any
adjustments required to known treatment regimens would be
apparent to those skilled in the art and should not require
undue experimentation. The device and materials of the
present invention can be used to treat such ailments as acne,
arthritic pain, chronic pain, carpel tunnel syndrome, cellular
damage, soft tissue injury, TMJ, diabetic neuropathy, neural-
gia, aging skin, eczema, rosacia, actinic keratoses, seasonally
affected disorder, inflammation, fine lines and wrinkles, cel-
Iulite, mucositis (oral mucosa), psoriasis, oral candida, oral
cancer, wounds, soft tissue injuries such as capsulitis, bursi-
tis, sprains, strains, hematomas and tendinitis, acute and
chronic joint problems such as osteoarthritis, rheumatoid
arthritis and ligament and tendon injuries, tendinitis, chronic
pain such as post herpetic neuralgia, chronic back and neck
pain, metatarsalgia, trigeminal neuralgia, brachial neuralgia,
plantar fasciitis, and cellular damage.

[0111] Therapy using electromagnetic radiation can also be
used to treat non-union and small bone fractures, herpes,
apthous ulcers, leg ulcers, dermatitis, wound healing, burns,
acute epididymitis, otorhinolaragngology, gynecology,
obstetrics, superficial AP stimulation and tonification, cos-
metic imperfections, among other things.
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[0112] The device and materials of the present invention
can be used to generally improve the appearance of skin. Any
improvement of the appearance of skin can be temporary or
somewhat permanent and can be measured in such terms as
skin glow, clarity, texture, and smoothness.

[0113] In yet other variations, the contents of EEPROM
312 can be used for updating database 200. As an example,
database 200 can be maintained in a separate persistent stor-
age device such as Flash RAM or a hard drive included in
device 20. Accordingly, persistent storage device can be
updated with the contents of EEPROM 312, once faceplate 23
including EEPROM 312 is attached to device 20.

[0114] In yet other variations, control mechanism 300 can
be implemented using different elements. For example,
operations in control mechanism 300 can be carried out using
an analog control circuit. In yet other variations, a program-
mable logic array (PLA) or a custom designed processor can
be used as a processor 44. In further variations, other types of
controller can be used as processor 44. In yet other variations,
flash memory 304 can be replaced by a non volatile storage
device such as an EEPROM, a read only memory (ROM), or
a hard drive. In yet other variations, flash memory could be
used in place of RAM 308. Moreover, storage devices
included, such as EEPROM, ROM, RAM, hard drives, Flash
RAM and others, could be removable such that the storage
devices can be exchanged for updating the information acces-
sible to device 20. In other variations, power driver 344 can be
part of control mechanism 300. Moreover, different input and
output devices can be used in place of a switch 35, power LED
316 and speaker 320. For example, different types of lights or
multiple lights can be used in place of power LED 320.
Speaker 320 can be replaced with a vibrator, or other device
capable of getting a user’s attention. Switch 35 can take the
form of a push button switch or a touch sensitive switch.
[0115] In other variations, record 204 can be accessed
directly from EEPROM 312 or flash-memory 304 during the
operation of device 20, without the need to move the data into
RAM 308. In yet other variations, only a portion of the data
corresponding to a record or multiple records can be present
in EEPROM 312, the remainder being contained in database
200. In further variations, a control mechanism can also
reside on faceplate 23, allowing the performance of method
460 or part thereof on faceplate 23.

[0116] In other variations, Method 400 can be altered such
that different number of beeps, and light signals and wait
times are used for informing the user of warnings and alarms.
For example, additional LEDs can be used in place of sound
alarms. Or different types of lights and colors can be used.
Intensity, instead of color of LEDs can be altered or different
color changes can be used. Duration of waits times can also
vary.

[0117] Referring now to FIGS. 13-16, various embodi-
ments of improvements to the design of head 22 and related
method are depicted. Such improvements are provided to
reduce the likelihood of a user being harmfully exposed to
radiation emanating from head 22 and to improve the func-
tionality of the device. It will be understood that head 22 as
depicted in any one of FIGS. 13-14 is intended to be incor-
porated as part of the therapy device 20 and utilized as part of
the method 400 described earlier and shown in the Figures
(subject to certain modifications where applicable as
described below). The improvements depicted in FIGS.
13-16 may also be incorporated into other devices and meth-
ods where it is desirable for instance to limit certain opera-
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tions of the device. The description provided herein is in no
way intended to limit application to such other devices.
[0118] A more detailed description of the improvements
depicted in FIGS. 13-16 is provided below. Corresponding
reference numerals are used to refer to corresponding ele-
ments of the head 22 as described above.

[0119] In each of FIGS. 13-14 head 22 includes an outer
surface 26, one or more apertures 28 for allowing the distri-
bution of material 38 through outer surface 26 and energy
source 30 for emitting electromagnetic radiation. Head 22
further includes substrate 57 which may comprise a printed
circuit board (PCB) or an equivalent functional structure.
PCB 57 has a surface that can reflect energy emitted from
energy source 30. Such a surface may be constructed by
covering or coating the top of PCB 57 with reflective material
such as a white colored material where the energy source 30
emits electromagnetic radiation within the visible spectrum, a
gold colored material where the energy source emits electro-
magnetic radiation within the infrared spectrum or a silver
colored material where the energy source emits electromag-
netic radiation within the ultraviolet spectrum. While the
depicted embodiment includes outer surface 26 it will be
understood that head 22 may be used without outer surface 26
or without material 38.

[0120] In a preferred embodiment, head 22 is comprised of
faceplate 23 and baseplate 25 with faceplate 23 being
depicted in FIGS. 13-14. In other embodiments, faceplate 23
and baseplate 25 may be integrally formed as part of a uni-
form structure for head 22. For convenience, the term head 22
will be used with the understanding that the embodiment may
be either a head 22 or a faceplate 23 portion of head 22.
[0121] Ineachof FIGS. 13A-13E, head 22 further includes
a proximity sensor 600 and a radiation shield 602. Proximity
sensor 600 operates to signal proximity of the head 22 to the
skin in order to safely control activation of the energy sources
30. Further description of different embodiments of proxim-
ity sensor 600 is provided below. Radiation shield 602 sur-
rounds the energy sources 30 in order to reduce the likelihood
of radiation emanating from the sides of the head 22 and to
reflect energy emitted from energy source 30. As shown in
FIG. 14a, radiation shield 602 may be constructed by cover-
ing or coating the side portions of faceplate 23 with reflective
and opaque material 602a. Alternatively, as depicted in FIG.
14b, the radiation shield can be constructed from a material
6024, separate from and disposed within head 22. Radiation
shield 602 may be formed of an opaque plastic or any other
material that is suitable for shielding radiation from being
transmitted from the sides of the head 22. Moreover, the
material forming reflective shield 602 can also be reflective,
such as a white colored plastic where the energy sources 30
emit electromagnetic radiation within the visible spectrum, a
gold colored material where the energy source emits electro-
magnetic radiation within the infrared spectrum or a silver
colored material where the energy source emits electromag-
netic radiation within the ultraviolet spectrum.

[0122] Accordingly, the reflective surface of PCB 57 in
combination with the reflective surface of radiation shield
602 can achieve radiation recycling, increasing the treatment
fluence by up to 300% to 400 % in comparison to that when no
reflective surfaces are present. Moreover, index matching
may also increase fluence by another 20%

[0123] Referring back to FIG. 13A, one embodiment of
proximity sensor 600 operates electro-mechanically. Accord-
ingly, the pressure of applying faceplate 23 to the treatment
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surface is detected and used in controlling the activation of
energy sources 30. The pressure detection can be achieved by
placing a pressure sensing device between the displaceable
face plate 23 and PCB 57. In one embodiment, the pressure
detection could be implemented by using a boss extension
604 and a resilient or spring loaded push button switch 606
which is electrically connected to control mechanism 300.
When the faceplate 23 is placed into contact with a surface
such as skin, boss extension 604 is displaced towards push
button switch 606 and push button switch 606 generates a
signal in response to the displacement. Push button switch is
attached to PCB 57, and through the circuitry in PCB 57 is in
communication with control mechanism 300 and processor
44.

[0124] It will also be understood that although a push but-
ton switch 606 is identified, other electro-mechanical
switches may be utilized such as a strain gauge or a pressure
sensitive film or touch plate located on outer surface 26 or on
an outer edge 608 of radiation shield 602.

[0125] Referring to FIG. 13B, another embodiment of
proximity sensor 600 operates by measuring resistance. A
conductive material 618 such as a conductive polymer is
applied to outer surface 26 and/or outer edge 608 of radiation
shield 602 and a lead 619 extends between conductive mate-
rial 618 and the PCB 57, and accordingly, through the cir-
cuitry contained within PCB 57, establish an electrical con-
nection with processor 44. In a preferred embodiment, the
conductive polymer applied includes at least two contacts 620
which draw power from lead 619. It is typically considered
that 10 contacts would be adequate. The contacts are located
s0 as to not obstruct the delivered radiance, although in some
embodiments some obstruction may occur. Contacts 616 are
biased with a Safety Extra Low Voltage (SELV) voltage and
can allow a current to pass between each adjacent contact 620
along conductive material 618. The optionally present current
can be as small as 10uA to avoid any uncomfortable electrical
sensations by the user when their skin is in contact with the
head 22.

[0126] When head 22 engages or is proximate to a skin
surface, resistance between contacts 620 changes as a result
of'the resistance impacted by the skin. Accordingly, a voltage
drop is experienced, the drop in voltage being detectable by
processor 44 which is in communication with the contacts
620 Thus, processor 44 can monitor, in a manner that is
known to those skilled in the art, the voltage being received
from the contacts 620 and activate or deactivate the supply of
energy to energy sources 30 accordingly.

[0127] Referring to FIG. 13C, another embodiment of
proximity sensor 600 operates by measuring capacitance.
Proximity sensor 600 includes antenna 630 or other capaci-
tive sensor (which may be a wire or another suitable conduc-
tive material) that is moulded into or fastened to outer surface
26 or to outer edge 608 of face plate 23. In this embodiment,
the proximity sensor 600 includes a sensing circuitry that is in
communication with processor 44. Sensing circuitry can
cause a constant voltage to be applied to the antenna 620 and
detect any changes in capacitance in a manner that is known
to those skilled in the art. For example, as described in the
QT113 data sheet by Quantum Research Group, “Kirchoff’s
Current Law” can be used to detect the change in capacitance
of' the electrode or antenna. According to the Kirchoff’s Cur-
rent law, as applied to capacitive sensing, the antennae 630’s
field current completes a loop, returning back to its source in
order for capacitance to be sensed; thus the Kirchoff’s Current
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Law applies to capacitive field flows. By implication, the
signal ground and the target object both are coupled together
in some manner for a capacitive sensor to operate. Although
actual hardwired ground connections do work capacitive cou-
pling to ground is also possible.

[0128] The sensing circuitry can use bursts of charge-trans-
fer cycles to acquire a signal. The antenna or external elec-
trode acts as a sense capacitor and this capacitance is com-
pared to an internal fixed capacitor using capacitance charge
methods.

[0129] When thehead 22 is positioned against or proximate
to a skin surface, the skin causes a disturbance in the capaci-
tive field around the antenna 630, and a signal is transmitted
by the sensing circuitry to processor 44, which can then cause
the activation or deactivation of the energy source 30 accord-
ingly.

[0130] Referring to FIG. 13D, another embodiment of
proximity sensor 600 operates by using optical or sonar
means for detecting proximity to a skin surface. Proximity
sensor 600 includes receiver 640 and transmitter 642 which
are both electrically connected to the circuitry included in
PCB 57. Transmitter 642 emits a light or sound signal that
reflects off a skin surface and is received by the receiver 640.
Receiver 640 communicates with processor 44 via the cir-
cuitry included in PCB 57 to activate or deactivate the supply
of energy to the energy sources 30 in accordance with a
predetermined proximity to the skin.

[0131] Transmitter 642 emits light or sound that is prefer-
ably undetectable to the human eye or ear and does not cause
injury or discomfort to the human eye or ear. Transmitter 642
may for instance emit light in any range, but is optimally
configured to transmit in the infra-red range, known to those
skilled in the art to be between 800-950 nm. Receiver 640
may then, for instance, be optimally configured to respond
only to light in the range emitted by the transmitter 642, and
is not responsive to the light emitted by energy source 30. As
understood by those of ordinary skill in the art, the detector
640 may be configured to indicate the presence of the skin
within a predetermined distance. Such distance is optimally
between 0.5-10 cm.

[0132] Referring to FIG. 13E, another embodiment of
proximity sensor 600 operates by measuring temperature.
Proximity sensor 600 includes thermal conductor 651 and
thermal transducer 653 (or conductor 51 and transducer 53 as
described earlier) disposed on or in outer surface 26 or outer
edge 608 of radiation shield 602. When head 22 is proximate
to or engaged with the skin, thermal conductor 651 will
conduct heat either away from or towards the thermal trans-
ducer 653. When a sufficient amount of heat is displaced,
thermal transducer 653 provides a signal to PCB 57 to activate
or deactivate the supply of energy to energy source 30.
[0133] As known to those skilled in the art, thermal trans-
ducer 653 can be configured to provide the signal to processor
44 when various changes in temperature are detected, such
change being detected over a given amount of time. Opti-
mally, thermal transducer 653 is responsive to small tempera-
ture changes in a short amount of time, such temperature
change optimally being between [1-3 degrees| and such time
being between [0.1-2.0 seconds].

[0134] Referring now to FIG. 15, a block diagram of certain
components of device 2056 are shown according to an embodi-
ment of the invention. In this embodiment, device 205
includes a proximity sensor 600 on faceplate 235. Proximity
sensor 600 is present on faceplate 235 to help control the
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activation of the energy sources 30 based on a proximity of
faceplate 23 to a treatment surface such as the skin. Device
2056 is otherwise substantially the same as device 20 except
that the reference numbers of components of device 205
include the suffix “b”. Proximity sensor 600 is operably con-
nected to control mechanism 300, and is thus operable to
transmit signals to processor 44b, the signals being interpret-
able by processor 445 and corresponding to the proximity of
faceplate 23 to a treatment surface. As described above, in
some embodiments, proximity sensor 600 can include addi-
tional sensor circuitry to facilitate the detection and transmis-
sion of signals.

[0135] Referring to FIG. 16, a method for proximity con-
trolled activation of energy sources 306 is indicated generally
at 1600. In order to assist in the explanation of the method, it
will be assumed that method 1600 is performed using device
20b. Furthermore, the following discussion of method 1600
will lead to a further understanding of device 2056 and its
various components. (However, it is to be understood that
device 205 and/or method 1600 can be varied, and need not
work exactly as discussed herein in conjunction with each
other, and that such variations are within the scope of the
invention).

[0136] Method 1600 is similar to method 400, except for
the steps with the reference numbers in the 600s or 700s.
Specifically, steps with the reference numbers in the 600s
correspond to a compilation of a number of steps in method
400, so compiled as to simplify the illustration of method
1600. More specifically, step 601 corresponds to steps 480,
490, and 495 in method 400. Moreover, 602 corresponds to
detection steps of 501, 502 and 503. in method 400. Addi-
tionally, step 603 corresponds to steps 560 and 564 where the
current delivered to energy sources 30, as well as other
parameters are adjusted based on detected skin temperature
and other measures of power delivery.

[0137] Steps with reference numbers in the 700s are, on the
other hand, steps that are only found in method 1600 and are
used in implementing proximity controlled activation of
energy sources 30. Accordingly, the below description of
method 1600 focuses on the performance of these steps.
[0138] The current performance of method 1600 is initi-
ated, in a similar manner to the performance of method 400,
by pressing switch 355 to turn the device on while device 20
is in a low power mode. It will now be apparent to those
skilled in the art that steps of method 1600 up until and
including step 520 are substantially the same as the corre-
sponding steps of method 400 described above. Thus, the
description of the example performance of method 1600 is
continued at step 520, with the assumption that the example
performance of method 1600 up until step 520 is substantially
the same as the example performances of method 400
described previously. Accordingly, at step 520 the user is
warned that container 365 is to be activated. In this example,
processor 445 delivers signals to power LED 3165 and
speaker 3205 changing the color of power LED 3165 to green
and sounding two long beep tones. Processor 445 then causes
a two second delay before continuing with method 400. As it
is now apparent to those skilled in the art, in other embodi-
ments, user warnings can be varied according to a number of
criteria such as the amount of attention that needs to be drawn
to the activation of pump 365, and the time necessary to prep
the start of the treatment from the time switch 355 is pressed.
[0139] Continuing with method 1600, container 365 is acti-
vated. This activation is performed only if the device 206 had
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not timed out due to having been placed farther away for the
treatment surface then a desirable proximity, thus preventing
the device from delivering too much material 385. Control
mechanism 3005 activates container 365 by sending a signal
to pump driver 3445, which causes a certain amount of mate-
rial 38 contained in container 36 to be pumped out. The
number of activations or pulses is determined according to
Field 8 of record 2045, as with the performance of method
400. In this example, activation is for three pulses. In other
embodiments, container 365 can be activated manually. For
example, device 205 can generate a long beep for each
manual activation to enable a user to release the correct
amount of material 385 manually. In further embodiments,
device 205 may be operated without the requirement of any
material 385. These and other such embodiments are within
the scope of the invention.

[0140] At step 720, the user is warned that energy source
305 is to be activated. In this example, processor 445 delivers
a signal to speaker 3205 sounding two long beep tones. Pro-
cessor 445 then causes a one second delay before continuing
with method 1600. As it is apparent to those skilled in the art,
in other embodiments, user warnings can be varied according
to a number of criteria such as the amount of attention that
needs to be drawn to the start of the treatment, and the time
necessary to prep the start of the treatment from the time
switch 354 is pressed. Following the two second delay, the
energy source is activated, signifying the start of the treatment
cycle. In this embodiment, LED array 3285 is activated by a
driver current originating from energy source driver 3365 of
control mechanism 30056. Moreover, cycle timer 2125 is ini-
tialized to a value of zero.

[0141] At step 740, proximity sensor 600, being any prox-
imity sensor 600 including those disclosed and described
according to FIGS. 13A-13E, is monitored. If a desired prox-
imity or engagement with the user’s skin is not detected by
processor 445, the method continues to Step 750. Otherwise
the method progresses to step 760, the performance of which
is described below. At Step 750, a timeout counter maintained
by control mechanism 30056 is accessed by processor 445, the
timeout counter having a value representative of the amount
oftime the device 205 has been off the treatment surface. This
counter is compared, by processor 44, with a maximum tim-
eout variable maintained by control mechanism 300 and the
value stored by the maximum timeout variable representing
the maximum allowable time device 205 can be off the treat-
ment surface. The value contained the maximum timeout is
configurable, but optimally represents a time period in the
range of 1-20 seconds. If the value represented by the timeout
counter is less than the value of the maximum timeout vari-
able, the method continues with step 740, looping between
steps 740 and 750 until either the device 205 is brought within
the desired proximity of the face or until the counter exceeds
the value in the maximum timeout variable, causing a timeout
to occur. If the device 205 is brought within the desired
proximity before a timeout occurs, the method continues at
step 760 where the energy sources 30 are turned on, after
which step 550 is performed. Where a timeout occurs, the
method continues to Step 590, where the device 205 is
brought into the low power mode in a manner as described
previously.

[0142] At step 550 temperature reading is obtained from
faceplate 23. In this example, processor 445 obtains a tem-
perature reading from temperature sensing device 3325. At
step 603 the current delivered to energy sources 30, as well as
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other parameters are adjusted based on the detected skin
temperature in a manner described above during the example
performance of steps 560 and 565 of method 400

[0143] Continuing with method 1600, at step 570, the nec-
essary internal parameters are adjusted to reflect the progress
of treatment delivery. At step 740, proximity sensor 600,
being any proximity sensor 600 including those disclosed and
described according to FIGS. 13A-13E, is monitored. If a
desired proximity or engagement with the user’s skin is not
detected by processor 445, the method continues to Step 750.
Otherwise the method progresses to step 580, where the
completion of the treatment process is determined. Where the
method advances to step 750, the method loops between steps
750 and 740, in the manner described above, until either the
device is brought within the desired proximity of the treat-
ment surface or until the device 206 is powered down due to
a timeout. The desired proximity range is adjustable by
appropriately configuring proximity sensor 600 and control
mechanism 300 such that when the treatment surface is at the
desired proximity for the treatment type being provided pro-
cessor 445 can detect this proximity by monitoring proximity
sensor 600.

[0144] The above detailed description is of the best pres-
ently contemplated mode of carrying out the invention. This
description is not to be taken in a limiting sense, but is made
merely for the purpose of illustrating the general principles of
the invention. The scope of the invention is best defined by the
appended claims.

1. A therapy device comprising:

an energy source for emitting electromagnetic radiation
having desired characteristics for applying a desired
therapeutic treatment to a desired treatment area;

a controller and a processor for controlling operation of the
therapy device to apply the desired therapeutic treatment
to the desired treatment area;

a proximity sensor for sensing proximity of said energy
source to said desired treatment area, said proximity
sensor communicating with said controller to control
said emission of electromagnetic radiation in accor-
dance with the sensed proximity of said energy source to
said desired treatment area; and

a temperature sensor for sensing the temperature at said
desired treatment area during the application of said
desired therapeutic treatment, said temperature sensor
communicating with said controller to control said emis-
sion of electromagnetic radiation in accordance with the
temperature sensed by said temperature sensor.

2. A therapy device comprising:

a head for emitting electromagnetic radiation from an
energy source having desired characteristics for apply-
ing a desired therapeutic treatment to a desired treatment
area;

a controller and a processor for controlling operation of the
therapy device to apply the desired therapeutic treatment
to the desired treatment area;

a proximity sensor for sensing proximity of said head to
said desired treatment area, said proximity sensor com-
municating with said controller to control said emission
of electromagnetic radiation in accordance with the
sensed proximity of said head to said desired treatment
area; and

a material dispensing system for dispensing a desired
material through said head for use with said desired
therapeutic treatment.
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3. The device of claim 1 further comprising a radiation
shield for shielding the energy source from emitting electro-
magnetic radiation in a non-desired direction.

4. The device of claim 1 wherein said proximity sensor
comprises a mechanical sensor that senses a mechanical
engagement between the device and the desired surface.

5. The device of claim 1 wherein said proximity sensor
comprises a resistive sensor that senses a resistance change
when the device is proximate to the desired surface.

6. The device of claim 1 wherein said proximity sensor
comprises a capacitive sensor that senses a capacitance
change when the device is proximate to the desired surface.

7. The device of claim 1 wherein said proximity sensor
comprises a sensor that transmits and receives a light or sound
signal when the device is proximate to the desired surface.

8. The device of claim 1 wherein said proximity sensor
comprises a thermal sensor that senses a temperature change
when the device is proximate to the desired surface.

9. The device of claim 1 further comprising a material
dispensing system for dispensing a desired material for use
with the device.

10. The device of claim 9 wherein the dispensing system is
manually operated.

11. The device of claim 1 wherein the controller includes a
storage device; the storage device being operable to maintain
regimen data; the controller being operable to control the
device in accordance with the regimen data.

12. The device of claim 11 wherein the controller is oper-
able to control the emission of radiation from the energy
source at a power level and for a period of time in accordance
with the regimen data.

13. The device of claim 11 further comprising an interface
operable to conduct communications with a computing
device for updating the regimen data.

14. The device of claim 11 further comprising an interface
operable to conduct communications with a computer net-
work having at least one server for updating the regimen data.

15. The device of claim 11 wherein the storage device is
removable.

16. The device of claim 11 wherein said device is further
operable to maintain, in said storage device, logging data
representing a usage of the therapy device; said device further
comprising an interface operable to conduct communications
with a computing device for uploading the logging data.

17. The device of claim 1 wherein the energy source is a
light source.

18. The device of claim 1 wherein the energy source is
selected from the group consisting of electrodeless lamps,
microwaves, fluorescent tube, quartz halogen lamp, arc lamp,
laser, laser diode, and light emitting diode.

19. The device of claim 1 wherein the energy source has at
least one peak wavelength selected from about 410, 415, 580,
630, 660, 663, 680, 800, 810, 820, 830, 840, 850, and 900 nm.

20. The device of claim 1 wherein the energy source com-
prises at least one peak wavelength having a band width of
about 40 nm, more preferably about 20 nm.

21. The device of claim 1 wherein the energy source has a
peak wavelength of about 415 nm and a bandwidth of about
20 nm.

22. The device of claim 1 wherein the energy source oper-
ates in a pulsed manner when activated.

23. The device of claim 9 wherein the dispensing system is
adapted to receive a removable container for containing the
material.
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24. The device as claimed in claim 23 wherein the con-
tainer has an identifier that is readable by the device.

25. The device of claim 1 further comprising an energy
reflective layer disposed proximate to the energy source.

26. The device of claim 2 further comprising a temperature
sensor for sensing the temperature at said desired treatment
area during the application of said desired therapeutic treat-
ment, said temperature sensor communicating with said con-
troller to control said emission of electromagnetic radiation in
accordance with the temperature sensed by said temperature
sensor.

27. The device of claim 26 wherein the controller can
adjust the energy source when the received temperature data
is outside pre-specified limits.

28. The device of claim 26 wherein the temperature sensor
is a p-n junction diode.

29. Use of the device of claim 1 for a treatment of an
ailment selected from the group consisting of arthritic pain,
chronic pain, carpel tunnel syndrome, cellular damage, soft
tissue injury, acne, TMJ, diabetic neuropathy, neuralgia,
aging skin, seasonally affected disorder, inflammation, fine
lines and wrinkles, mucositis, psoriasis, rosacia, eczema, oral
candida, oral cancer, cellulitis, and wounds.

30. Use of the device of claim 1 for the treatment of acne.

31. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation in the range of about
380 to about 460 nm.

32. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation in the range of about
395 to about 430 nm.

33. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation in the range of about
405 to about 425 nm.

34. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation in the range of about
460 to about 1000 nm.

35. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation in the range of about
550 to about 900 nm.

36. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation in the range of about
600 nm to about 850 nm.

37. The use of the device of claim 30 wherein the energy
source emits electromagnetic radiation at about 630 nm.

38. Use of the device of claim 1 for photorejuvenation
therapy.

39. The use of the device of claim 38 wherein the energy
source emits electromagnetic radiation in the range of about
500 nm to about 1000 nm.

40. The use of the device of claim 38 wherein the energy
source emits electromagnetic radiation in the range of about
550 nm to about 900 nm.

41. The use of the device of claim 38 wherein the energy
source emits electromagnetic radiation in the range of about
570 nm to about 850 nm.

42. The use of the device of claim 38 wherein the energy
source emits electromagnetic radiation at an emission
selected from the group consisting of about 580 nm, about
630 nm, about 633 nm, about 660 nm, about 810 nm, about
830 nm, about 900 nm, and combinations thereof.

43. Use of the device of claim 1 for the treatment of cellu-
lite.
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44. The use of the device of claim 43 wherein the energy
source emits electromagnetic radiation in the range of about
500 nm to about 1000 nm.

45. The use of the device of claim 43 wherein the energy
source emits electromagnetic radiation in the range of about
550 nm to about 900 nm.

46. The use of the device of claim 43 wherein the energy
source emits electromagnetic radiation in the range of about
570 nm to about 850 nm.

47. The use of the device of claim 43 wherein the energy
source emits laser or LED energy at about 810 nm.

48. The use of the device of claim 43 wherein the energy
source emits a combination of radiofrequency and infrared
radiation.

49. Use of the device of claim 1 for improving the appear-
ance of the skin of a user.

50. A faceplate for removable attachment to a therapy
device, said faceplate comprising:

an energy source for emitting electromagnetic radiation
having desired characteristics for applying a desired
therapeutic treatment to a desired treatment area;

a proximity sensor for sensing proximity of said energy
source to said desired treatment area, said proximity
sensor communicating with a controller for said therapy
deviceto control said emission of electromagnetic radia-
tion in accordance with the sensed proximity of said
energy source to said desired treatment area;

a temperature sensor for sensing the temperature at said
desired treatment area during the application of said
desired therapeutic treatment, said temperature sensor
communicating with the controller to control said emis-
sion of electromagnetic radiation in accordance with the
temperature sensed by said temperature sensor and

a mount for removably attaching said faceplate to the
therapy device, said mount including a first connector
for connecting with a second connector disposed on the
therapy device for facilitating communication of infor-
mation from said faceplate to said therapy device,
including information from said proximity sensor and
said temperature sensor.

51. A faceplate for removable attachment to a therapy

device, said faceplate comprising:

an energy source for emitting electromagnetic radiation
having desired characteristics for applying a desired
therapeutic treatment to a desired treatment area;

a proximity sensor for sensing proximity of said energy
source to said desired treatment area, said proximity
sensor communicating with a controller for said therapy
deviceto control said emission of electromagnetic radia-
tion in accordance with the sensed proximity of said
energy source to said desired treatment area and

a mount for removably attaching said faceplate to the
therapy device, said mount including a first connector
for connecting with a second connector disposed on the
therapy device for facilitating communication of infor-
mation from said faceplate to said therapy device,
including information from said proximity sensor, said
therapy device housing the controller for controlling
said energy source.

52. A faceplate for removable attachment to a therapy

device, said faceplate comprising:

an energy source for emitting electromagnetic radiation
having desired characteristics for applying a desired
therapeutic treatment to a desired treatment area;
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a temperature sensor for sensing the temperature at said
desired treatment area during the application of said
desired therapeutic treatment, said temperature sensor
communicating with a controller on the therapy device
to control said emission of electromagnetic radiation in
accordance with the temperature sensed by said tem-
perature sensor and

a mount for removably attaching said faceplate to the
therapy device, said mount including a first connector
for connecting with a second connector disposed on the
therapy device for facilitating communication of infor-
mation from said faceplate to said therapy device,
including information from said temperature sensor,
said therapy device housing the controller for control-
ling said energy source.

53. The faceplate of claim 50 further comprising an iden-
tification device that communicates the identity of the face-
plate to the control mechanism.

54. The faceplate of claim 50 further comprising a memory
storage device for storing regimen data.

55. The faceplate of claim 50 further comprising a radia-
tion shield for shielding the energy source from emitting
electromagnetic radiation in a non-desired direction.

56-63. (canceled)

64. The device of claim 2 further comprising a radiation
shield for shielding the energy source from emitting electro-
magnetic radiation in a non-desired direction.

65. The device of claim 2 wherein said proximity sensor
comprises a mechanical sensor that senses a mechanical
engagement between the device and the desired surface.

66. The device of claim 2 wherein said proximity sensor
comprises a resistive sensor that senses a resistance change
when the device is proximate to the desired surface.

67. The device of claim 2 wherein said proximity sensor
comprises a capacitive sensor that senses a capacitance
change when the device is proximate to the desired surface.

68. The device of claim 2 wherein said proximity sensor
comprises a sensor that transmits and receives a light or sound
signal when the device is proximate to the desired surface.
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69. The device of claim 2 wherein said proximity sensor
comprises a thermal sensor that senses a temperature change
when the device is proximate to the desired surface.

70. The device of claim 2 wherein the controller includes a
storage device; the storage device being operable to maintain
regimen data; the controller being operable to control the
device in accordance with the regimen data.

71. The device of claim 70 wherein the controller is oper-
able to control the emission of radiation from the energy
source at a power level and for a period of time in accordance
with the regimen data.

72. The device of claim 70 further comprising an interface
operable to conduct communications with a computing
device for updating the regimen data.

73. The device of claim 70 further comprising an interface
operable to conduct communications with a computer net-
work having at least one server for updating the regimen data.

74. The device of claim 70 wherein the storage device is
removable.

75. The device of claim 70 wherein said device is further
operable to maintain, in said storage device, logging data
representing a usage of the therapy device; said device further
comprising an interface operable to conduct communications
with a computing device for uploading the logging data.

76. The device of claim 2 wherein the energy source is a
light source.

77. The device of claim 2 wherein the energy source is
selected from the group consisting of electrodeless lamps,
microwaves, fluorescent tube, quartz halogen lamp, arc lamp,
laser, laser diode, and light emitting diode.

78. The device of claim 2 wherein the energy source oper-
ates in a pulsed manner when activated.

79. The device of claim 2 wherein the dispensing system is
adapted to receive a removable container for containing the
material.

80. The device as claimed in claim 2 wherein the container
has an identifier that is readable by the device.
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