
US 20070031482Al 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2007/0031482 A1 

Castro et al. (43) Pub. Date: Feb. 8, 2007 

(54) 

(75) 

(73) 

(21) 

(22) 

(60) 

(51) 

(52) 

PDT TREATMENT METHOD FOR 
CELLULITES AND COSMETIC USE 

Inventors: Danilo Castro, Montevideo (UY); 
Wolfgang Neuberger, F.T. Labuan 
(MY) 

Correspondence Address: 
BOLESH J. SKUTNIK 
CERAMOPTEC INDUSTRIES, INC. 
515 SHAKER RD. 
EAST LONGMEADOW, MA 01028 (US) 

Assignee: CeramOptec Industries, Ind. 

Appl. No.: 11/489,873 

Filed: Jul. 20, 2006 

Related U.S. Application Data 

Provisional application No. 60/ 704,797, ?led on Aug. 
2, 2005. 

Publication Classi?cation 

Int. Cl. 
A61K 31/555 (2006.01) 
A61K 9/127 (2006.01) 
A61K 31/409 (2007.01) 
U.S. Cl. ....................... .. 424/450; 514/185; 514/410; 

604/500 

(57) ABSTRACT 

A photosensitizer mixture and a method of treating cellulites 
by means of a percutaneous application of the mixture into 
the area of cellulite buildup followed by light illumination 
are presented. The photosensitizer can be combined With one 
or more cellular products including adipose cells and/or 
collagen that have been previously removed by liposuction. 
This mixture can also include other compounds such as 
Lipofundin MCT 10% to improve the photosensitizer’s 
diiTusion or to dilute it Varying concentrations are used 
depending on the area of treatment as Well as the stage of the 
cellulites and Whether the cellulites present a depressed area 
in the skin or an elevated area. The cosmetic treatment 
method substantially reduces or removes localized lipodys 
trophies and/or ?accidity and/or cellulite by localized laser, 
LED or other light irradiation of the area of treatment having 
a photosensitizer applied therein. The light energy is applied 
to destroy the “fat” cells by a combination of chemical 
reactions, primarily, and temperature Wherein the cell Walls 
break releasing the cell ?uid. The light radiation is generally 
applied through devices to guide the radiation to the area of 
treatment. One or more light sources such as laser diodes or 

LEDs may be coupled into one or more optical ?bers to 
increase the area of coverage as Well as increase the amount 
of radiation in that area of coverage. Optical ?bers can be 
introduced percutaneously or possibly interstitially into the 
area of treatment. Cell ?uid in the area of treatment is 
removed by a combination of techniques. Quick and lasting 
cosmetic changes in areas having prior untreatable cellulite 
fat tissues are achieved While minimizing trauma. 
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Figure 8 
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PDT TREATMENT METHOD FOR CELLULITES 
AND COSMETIC USE 

DOMESTIC PRIORITY UNDER 35 USC 119(e) 

[0001] This application claims the bene?t of US. Provi 
sional Application Ser. No. 60/704,797, ?led Aug. 2, 2005, 
Which is incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to the ?eld of cos 
metic treatment and, in particular, relates to a photodynamic 
therapy treatment to remove cellulite tissue and also excess 
adipose cells in areas of the body prone to buildup of such 
tissues. 

1. Field of the Invention 

[0004] 2. Invention Disclosure Statement 

[0005] It is a Well knoWn fact that modern society has 
created an abundance of readily available foods, i.e., “fast 
foods,” and also has created an environment Where enter 
tainment has fostered a sedentary life style of, for example, 
Watching television, playing video games and talking on the 
phone While eating high caloric snack foods. This has 
alloWed people to gain excessive Weight by an increase in 
adipose tissue, fat cells. Certain heredity conditions further 
have also created areas of excessive fat cells that are dif?cult 
to remove in that they are in areas that are not affected or 

minimally affected by diet and exercise. In an area Where fat 
cells have excessively accumulated, normally in the but 
tocks, hips, and thighs, especially in Women, the collagen 
?bers are deformed Which alloWs pockets of fat cells to build 
up and deform the skin surface into producing bubbles or 
ripples, also called cellulite. 

[0006] "Edematous-?brosclerotic panniculopathy” is a 
medical term used to describe cellulite. Cellulite affects 
80-90% of Women in their post-pubertal period. Cellulites 
are found commonly on the hips, thighs, and buttocks giving 
a dimpled appearance in those areas of the body. It is not a 
disorder but an issue of cosmetic concern to the individual. 
Cellulite is most often seen in Women than in men due to the 
structural differences of their adipose tissue. Cellulite is not 
related to obesity or overWeight, since it can occur even in 
normal and thin Women. 

[0007] Cellulite is different from fat cell layer in the body. 
Most fatty deposit in the individual depends on his/her 
Weight, life style and genetic makeup. Fat layer in the body 
had important function of insulation, protecting vital organs 
etc. While cellulite is largely due to structural conformation 
beloW the skin Which appears as lumpy pockets of trapped 
fat giving uneven dimpling or orange peel skin. 

[0008] Cellulite develops in the hypodermis or subcuta 
neous fat layer, Where fat lobes are organiZed into chambers 
by surrounding strands of connective tissue. BeloW this 
layer is scarpus fascia in Which fat cells get larger When 
Weight is gained. This layer is divided into chambers by 
connective tissue, Which attaches the top layer of the skin to 
the loWer layers of muscle. When these connective tissues 
become Weak, the scarpus fascia bulges upWard, causing the 
characteristic uneven, dimpled appearance in the skin. 

[0009] Most procedures are ineffective in removing cel 
lulite except for a long term dieting and exercise. The 
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development of cellulite is genetically driven and is consid 
ered a normal condition and is thus dif?cult to remove. 

[0010] Excessive fat depositions or “lipodystrophies” are 
produced by a disproportionate increase in the deeper sec 
tion of the subcutaneous cellular tissues of fat cells. 

[0011] Lipodystrophies are produced because the adiposi 
ties have a hereditary genetic code Which makes them 
evolve in a speci?c Way. Each adipocite cell has Beta 1 
(lipogenetic) and Alfa 2 (lipolitic) receptors in its mem 
brane. When there are more Beta 1 receptors on a particular 
area, then a localiZed obesity or lipodystrophy is produced. 
Because of the excessive Beta receptors in certain families, 
these families have a tendency for enlarged legs, breasts, 
Waists, etc. On these patients treatment With loW caloric 
diets exclusively is normally not successful Which leads to 
abandonment of the treatment and recovering Whatever 
localiZed fat Was removed and returning to the same 
unhealthful practices. 

[0012] The only effective Way to treat cellulite is to 
directly act on the genetically altered fat tissues and similar 
tissues in the area of treatment. 

[0013] Historically, different methods have been devel 
oped to treat this problem and billions of dollars are being 
spent annually by people to remove or reduce fat tissue in 
these areas of the body. By the late 70’s liposuction started 
to be used folloWed by liposculpture in the late 80’s being 
an improved liposuction performed under local anesthesia 
using traumatic trocars to remove ?uids. Later ultrasonic 
liposculpture Was developed by mid 90’s and there are some 
reports on “laser liposuction” (using an external laser 
source) but laser assisted liposuction has not been clearly 
proved to be effective so far. 

[0014] Among the patents covering the state of the light 
are the folloWing. 

[0015] US. Pat. No. 6,206,873 by Paolini, et al., titled, 
“Device and Method for Eliminating Adipose Layers by 
Means of Laser Energy,” discloses a holloW needle With an 
optical ?ber in the center. The fat tissue, adipose cells, is 
liquidiZed When the cell Walls are broken. The ?uid is 
removed by suction through the needle. The laser is used to 
simply thermally degrade the cell Walls. Laser Wavelength 
range is noted as from 0.75 to 2.5 microns but a preferred 
Wavelength of 1.06 is called out. A rounded optical ?ber end 
is shoWn in FIG. 3 beyond the needle end. Paolini et al. use 
a NdzYAG type of laser and note a Wavelength range above. 
Paolini et al. further note that the liquid produced may be 
removed from the body by normal absorption. 

[0016] While in US. Pat. No. 6,605,080 Altshuler et al. 
disclose the removal of lipid rich tissue using external laser, 
a YAG source as Well as other lasers Whose output energy 
are in a Wavelength range of 880 to 935 nm, 1150 to 1230 
nm or 2280 to 2360 nm. It is noted that the radiation in the 
loWer bands, speci?cally, 900 to 930, and 1150 to 1230, are 
preferred in the treatment of fat tissue. Speci?cally, Wave 
length regions near Water/OH absorptions are identi?ed as 
not preferred. Also they recommend the use of a cooling 
system. 

[0017] US. Pat. No. 6,743,215 by Bemakei, titled, 
“Method and Apparatus for Skin Absorption Enhancement 
and Cellulite Reduction” discloses a process including the 



US 2007/0031482 A1 

application of a compound upon an abraded skin surface 
followed by electrical and mechanical to remove cellulite. 

[0018] Publication WO 99/48474 by A. Casale, entitled, 
“Pharmaceutical or Cosmetic Compositions Containing 
PhotosensitiZer Substances,” discloses a photosensitiZer for 
mulation of liposomes With the PS activated by a light of the 
Wavelength betWeen 700 and 900 nm. While the invention is 
basically about an effective formulation of photosensitiZer 
agent for use in pharmaceutics and cosmetic applications, 
photosensitiZers or precursors With activation bands aWay 
from. 

[0019] Most of the prior art methods mentioned above are 
useful for fat reduction (over Weight or obesity), While 
cellulite is a different condition related to fat cells Which 
cannot be addressed effectively using the above methods. 
Presently there is no truly effective treatment for cellulite. 

[0020] There is thus a need for treatment techniques that 
minimiZes surface distortion, post operative complications, 
and removes or reduces cellulite problem from selected 
areas. The present invention satis?es that need. 

OBJECTIVES AND BRIEF SUMMARY OF THE 
INVENTION 

[0021] It is an objective of the present invention to provide 
a method of cosmetic treatment using laser, LED or other 
(eg a ?ltered lamp) radiation in conjunction With a photo 
drug for the destruction of cellulite tissue in the area of 
treatment. 

[0022] It is another objective of the present invention to 
provide a method of cosmetic treatment using radiation and 
a photo-drug that directly affects the sub-dermal fatty tis 
sues. 

[0023] It is yet another objective of the present invention 
to provide a method of cosmetic treatment using PhotoDy 
namic Therapy (PDT) to directly affect adiposites causing 
emulsi?cation of the fatty tissue and then elimination by 
absorption, removal by the lymphatic system and by drain 
age. 

[0024] It is still another objective of the present invention 
to provide a method of cosmetic treatment using PDT to 
directly affect the fatty tissues Without destruction of the 
structural tissues. 

[0025] It is a further objective of the present invention to 
provide a photosensitiZer mixture to be used in a method of 
cosmetic treatment using PDT to reduce cellulites. 

[0026] Brie?y stated, the present invention provides a 
photosensitiZer mixture and a method of treating cellulites 
by means of a percutaneous application of the mixture into 
the area of cellulite buildup folloWed by light illumination is 
presented. The photosensitiZer can be combined With one or 
more cellular products including adipose cells and/or col 
lagen or hyaluronic acid or compounds that have been 
previously removed by liposuction. This mixture can also 
include other compounds such as Lipofundin MCT 10% to 
improve the photosensitiZer’s diffusion or to dilute it Vary 
ing concentrations are used depending on the area of treat 
ment as Well as the stage of the cellulites and Whether the 
cellulites present a depressed area in the skin or an elevated 
area. The cosmetic treatment method substantially reduces 
or removes localiZed lipodystrophies and/or ?accidity and/ 
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or cellulite by localiZed laser, LED or other light irradiation 
of the area of treatment having a photosensitiZer applied 
therein. The light energy is applied to destroy the “fat” cells 
by a combination of chemical reactions, primarily, and 
temperature Wherein the cell Walls break releasing the cell 
?uid. The light radiation is generally applied through 
devices to guide the radiation to the area of treatment. One 
or more light sources such as laser diodes or LEDs may be 
coupled into one or more optical ?bers to increase the area 
of coverage as Well as increase the amount of radiation in 
that area of coverage. Optical ?bers can be introduced 
percutaneously or possibly interstitially into the area of 
treatment. Cell ?uid in the area of treatment is removed by 
a combination of techniques. Quick and lasting cosmetic 
changes in areas having prior untreatable cellulite fat tissues 
are achieved While minimizing trauma. 

[0027] The above, and other objects, features and advan 
tages of the present invention Will become apparent from the 
folloWing description read in conjunction With the accom 
panying draWings. 

BRIEF DESCRIPTION OF FIGURES 

[0028] FIGS. 1A and 1B illustrate the before and after 
treatment of a hip area Within days after treatment of a ?rst 
patient by the method/composition of the present invention; 

[0029] FIGS. 2A and 2B illustrate the before and after 
treatment of a loWer buttock area Within days after treatment 
of said ?rst patient by the method/ composition of the present 
invention; 
[0030] FIGS. 3A and 3B illustrate the before and after 
treatment of a thigh area Within days after treatment of said 
?rst patient by the present invention; 

[0031] FIGS. 4A, and 4B illustrate a second patient having 
cellulites in typical areas of the body; 

[0032] FIGS. 5A and 5B illustrate the second patient, after 
having treatment by the present invention, shoWing the 
absence of cellulites in these same typical areas. 

[0033] FIG. 6 illustrate a third patient before treatment and 
then 1 month and 6 months after treatment by the method 
and composition of the present invention; 

[0034] FIG. 7 illustrates the process of Temopor?n inter 
acting With cells. 

[0035] FIG. 8 illustrates the chemical makeup of 
Temopor?n. 
[0036] FIGS. 9A and 9B illustrate appropriate marking of 
sectors having cellulite thereon. 

[0037] FIG. 10 to 16 presents before and after pictures, of 
varying days, of 8 female patients, ranging in age from 23 
to 56 years initially having Stage II, III or IV cellulites Which 
pictorially demonstrates the success of the present invention 
in reducing the stage of cellulites in each patient; 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0038] Many Women sulfer, have suffered or are going to 
be at some time a?licted With cellulites in their life. It is an 
esthetic pathology that only has pathological general con 
notations. 
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[0039] It is a problem that belongs to mostly Women, in 
general, and normally Women older than 20 years. 

[0040] The appearance of cellulites is a psychologically 
depressing event to many Women because it appears in body 
areas that are exposed When Wearing bathing suits, for 
example. The skin has a bubbly appearance With depressions 
and hills. Millions of dollars are spent by Women seeking a 
cure each year for numerous advertised remedies by the 
cosmetology industry. Many of these remedies do not pro 
vide any long term solutions but only temporary relief by the 
elimination of excess Water from cellular tissues. 

[0041] There is not an adequate de?nitive solution, just 
medical and cosmetologic treatments that generally do not 
achieve the patient’s complete satisfaction. 

[0042] The goals of the present invention in regards to the 
treatment of cellulites is to: (1) provide a method of esthetic 
alterations of the skin for improving its visual aspect; (2) 
provide a process for homeostasis of the cells that are altered 
in the treatment of cellulites; and (3) increase of the Web of 
collagen for optimiZing the results of the adipose graft When 
treating cellulites. 

[0043] In the present invention, suitable photosensitiZers 
porphyrins and their derivatives, including temopor?n, chlo 
rins, bacteriopheophorbide, bacteriochlorins etc are used. 
The selected photosensitiZer can be administered using 
suitable delivery systems like liposomes, prodrug etc for 
ef?cient drug delivery to selected target cell. As commonly 
used throughout this speci?cation and claims ‘photosensi 
tiZer’ is used to include precursors of photosensitiZers, 
Which naturally become photosensitiZers after introduction 
into a patient as the precursor. 

[0044] The series of photographs, FIG. 1 to 6, present 
dramatic evidence of the success of the present invention in 
substantially reducing the effects and appearance of cellu 
lites in three patients after only 1 or several treatments and 
only a feW days after the treatments. 

[0045] When the photosensitiZer Temopor?n is activated 
With light from a diode laser, e.g., 652 nm Wavelength, this 
produces an intracellular oxidation that is believed to act to 
modify the cell membrane’s properties, the cytoplasm, ribo 
somas, Golgi’s appliance, and nucleus, eventually triggering 
a series of events that result With the cell apostosis. 

[0046] The cell When exposed to the effects of Temopor?n 
or other photosensitiZer begins a series of morphologic 
changes. The plasma membrane alters and the characteristic 
blebbing appears. The cell volume decreases considerably 
and the cytoplasm condenses. The nucleus becomes smaller 
and chromatin become denser and eventually collapses 
splitting into several spheres of material. 

[0047] At the end of apostosis, the cell is ingested by 
phagocytosis or by nearby cells avoiding the in?ammatory 
response typical during normal cell necrosis. Even though 
the cell disappears, there is an increase of the collagen Web. 
This improves the support of collagen, realignment of the 
collagen ?bers and elastin, decreases the gelatinous consis 
tency of the fundamental inter-cell substance, improves 
oxygenation and cell nutrition, and decreases toxic metabo 
lites’ retention and the edema. 
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[0048] Temopor?n is a very e?icient generator of active 
oxygen Which does not require a large dose of the drug nor 
a long exposure to light. 

[0049] FIG. 7 illustrates the process of Temopor?n’s inter 
action upon activation. 

[0050] The intracellular oxidation is responsible for the 
alterations of the membrane’s surface and the nuclear, the 
mitocondrias, Golgi’s appliance, the net endoplasmatic and 
the ribosomas resulting in the death of the cells or cell 
apoptosis. 
[0051] Temopor?n in the past has been used in the treat 
ment of some head and neck cancers. 

[0052] Temopor?n is totally innocuous and inactive in the 
dark and is activated With loW intensities of light and it turns 
into a poWerful isolated-oxygen generator. 

EXAMPLE 1 

[0053] A patient having cellulites is treated With Temopor 
?n in several sessions. 

[0054] The variables in this treatment program are as 
folloWs: 

[0055] 1.iA determination of the grade of cellulites in the 
patient. 

[0056] 2.iA determination of the dose and concentration 
of Temopor?n and to con?rm that it produces an improve 
ment on the cellulites, and to further insure that it is 
possible to apply it directly by Mesotherapy Without the 
need of systemic introduction. 

[0057] 3.iA determination as to the potency of Temopor 
?n based on the time of application to the time of laser 
application; and 

[0058] 4.iA determination as to accompanying treat 
ments. 

[0059] The dilutions used for treatment are presented in 
the folloWing Table 1: 

TABLE 1 

CONCEN 
PURE PHYSIOLOGICAL TRATION 

PRODUCT TEMOPORFIN SERUM mg/ml 

5 gr. 7.5 mg 5 ml 1.5 mg/ml 
5 gr. 7.5 mg 25 ml 0.3 mg/ml 
5 gr. 7.5 mg 37.5 ml 0.2 mg/ml 
5 gr 7.5 mg 50 ml 0.15 mg/ml 
5 gr 7.5 mg 75 ml 0.1 mg/ml 

[0060] To treat cellulites a concentration of 0.005 mg/ml is 
applied directly by Mesotherapy. This concentration results 
from the study of optimal concentrations for the use of 
m-THPC on the treatment of tumors: 0.1 to 0.3 micrograms 
per gram of tumor tissue. The aesthetic doses are 10 times 
loWer as the objective is to develop a collagen matrix and not 
destroy a tumor. Therefore, the aesthetic doses range from 5 
to 15 [Lg/50 gr of cellulites tissues. 

[0061] To apply Mesotherapy on 50 gr of tissue, 2 cc of 
solution is applied (area of 100 cm2 With a diffusion of 0.5 
cm depth). 
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[0062] Finally, 2 cc of Mesotherapy solution must contain 
0.005 to 0.015 mg of m-THPC so its concentration must be 

as folloWs: Concentration of M-THPC for Mesotherapy on 

cellulites: 0.005 mg/ml to 0.01 mg/ml. 

General Procedure: 

[0063] In order to determine the stage as Well as the 
location of the cellulites in the patient, CONTACT THER 
MOGRAPHY may be used. 
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[0064] High Resolution Contact Thermography is ideal to 
accomplish classi?cation of the grade of cellulites and 
patient tracking during treatment since small variations are 
evidenced during treatment. 

[0065] This process measures the super?cial temperature 
of the skin surface When placed in contact thereWith by 
means of a plate of capsulated liquid crystals. The color of 
the crystals is an indication of the temperature of the 
underlying skin. Several plates are available having different 
temperature ranges appropriate for skin application. TWo of 
these plates are shoWn beloW: 
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[0066] The broWn colors mark hypothermic Zones With 
little circulation and the blue colors indicate hypotherrnic 
Zones With increased circulation. The temperatures are reg 
istered on the skin and provide 3 or 4 grades of temperatures 
of the hypodermis. The homogeneous imagery indicates the 
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condition of the cellulites and provides exactness of diag 

nosis, topography and the cellulites stage. The folloWing are 
examples of imagery from cellulites areas as Well as the 

stages associated With that cellulites: 
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- NORMAL THERMOGRAPHY (N) 
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[0067] This is a uniform, unstained color image that is 
obtained at sectors With absence of cellulites. A reference 
termography may be done on the arm or on the forearm 
Zones that in general do not present cellulites. 

[0068] Evolutionary grades or cellulites stages used in the 
treatment of patients: 

[0069] The folloWing conditions are indicative of Stages I 
and II: Slowing doWn of the venous and lymphatic circula 
tion; With the dilatation of the little veins of the deep cape 
of the dermis. Interstitial edema at Zones surround the 
adipose cells. The exudation increases rapidly for the serum 
from the capillaries of the subcutaneous tissue. The Zone 
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With edema compresses the conjunctive ?bers as Well as the 
nervous elements, and it can manifest itself With pain by 
touch and at times spontaneous. There may be alterations of 
sensibility and formation of stretch marks. 

[0070] There is histology of hyperplatia and hypertrophy 
of the reticular ?bers that surround the adipose cells and the 
capillaries. These phases are reversible. 

[0071] Thermography in these stages presents hyperther 
mic big and diffuse borders, surrounded stains evidence 
hypodermic diffuse Zones and the image translates the 
alteration and instability of the microcirculation of the Zone. 
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Stages I and H (primarily II) 

f" 

Stage III 
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[0072] In Stage 111, there is ?brous proliferation. The 
?bers sWell up and there is a decrease of collagen, an 
increase in the ?brin and loss of the individual characteris 
tics of little ?bers that mask a named ?brinoide type. 
Collagen is deconstructed and degenerated, forming irregu 
lar, amorphous blocks, losing its structure and provoking 
con?nement of the full adipositos of tri-glycerides. The 
clinical and visual aspect is termed the “orange skin.” There 
is sloWing doWn of cell vascular interchanges thus forming 
micronodules. The reversibility of the e?cect becomes more 
dif?cult in this phase. 
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[0073] Thermography evidence: The image is a multi 
colored image Where the predominate colors are celestial 
green and pink. Leopard’s aspect of the skin localiZes the 
irregularities of temperature in the skin for e?cect of the 
micronodules. The very cold Zones that the black announces 

begin to appear as “Black Holes” Which characterize stage 
IV cellulite. 

SKIN OF LEOPARD or MICRONODULES or STAGE 111 

(III) 










