
WO 2007/015232 PCT/W2006/000576  FLUID METHOD AND
DEVICE FOR ERADICATION OF  PIGMENTATION AND SCAR,
TISSUE  5 Field of the Invention The present invention
relates to the field of cosmetic treatments.  10
Specifically the present invention relates to the
non-surgical eradication of  pigmentation and scar
tissue from an area of skin. Background of the
Invention Pigmented areas of skin can be either
intentionally created, e.g. by tattooing  15 or the
result of natural processes, such as the healing of
wounds, freckles,  age spots, birth marks, etc. For
cosmetic or a variety of other reasons, people  often
wish to have a pigmented area removed from their skin.
Topical  ointments are often used to try to treat the
cause of the pigmentation or to  cover it up. However,
because the pigment is an integral part of the cells
in 20 the dermis, removing the pigmentation is not an
easy task and can only be  effectively accomplished by
destroying and replacing the cells containing the
pigment. Known methods of eradicating pigmentation
include: Dermabrasion, wherein skin is "sanded" (i.e.,
abraded) to remove the  layers of skin containing the
pigmentation; 25 - Cryosurgery, wherein the pigmented
area is frozen prior to its  removal; and Excision,
wherein a dermatologic surgeon removes the pigmented
skin with a scalpel and closes the wound with
stitches. In some cases  involving large areas of
skin, a skin graft from another part of the body may
30 be necessary. WO 2007/015232 PCT/IL2006/000876  -2 



These methods are typically quite painful and
frequently leave white spots  and occasionally scars.
Lasers offer a more precise and generally less
damaging alternative to the  5 abovementioned methods.
Each procedure is done as a single treatment, or  in a
series of treatments. Patients may or may not require
topical or local  anesthesia. Lasers remove the
pigment by producing short pulses of intense  light,
which pass through the top layers of the skin and are
then selectively  absorbed by the pigment. The laser
energy causes the pigment to be 10 fragmented into
smaller particles, which are then removed by the
body's  immune system. One of the problems with laser
treatment, especially for  the removal of tattoos, is
that the absorption of the laser energy is color
dependent and that a given laser can only be used to
remove pigments in a  particular color range.
Moreover, there are side effects of laser procedures
15 including occasional burning, scaring, hyper
pigmentation (an abundance of  color in the skin at
the treatment site) and hypo pigmentation (the treated
area lacks normal skin color). Less traumatic methods
for removing pigmented areas of skin are described  20
in International Patent Applications W02004/107995 and
W02005/020828  by the Applicant of the present
application, the descriptions of which,  including
reference cited therein, are incorporated herein by
reference in  their entirety. According to the methods
described in these publications, the  pigmented area
of skin is repeatedly punctured by an array of needles
25 attached to a tattooing machine, or similar device.
In the method described  in the first application,
after the skin is punctured by the needles for a given
period of time, the punctured section is covered with
a suitable adsorbing  pad. The pad contains one or
more materials, such as saline, which help the
pigments that are released from the interior of the
damaged cells at the 30 punctured section to migrate
into the outer layer of the skin and be  



absorbed in the pad. The device described in the
second application WO 2007/015232 PCTIIL2006/000876
-3 comprises a mediating member attached to a machine
and used for  repeatedly puncturing the skin. The
mediating member is in contact with  the skin and
provides means for drawing off the cellular fluids and
pigments  which rise to the skin surface at the site
of the punctured skin and for 5 washing the needles
and surface of the skin with a suitable liquid if
desired.  Another cosmetic problem is scar tissue,
which forms when skin tissue heals  after an injury.
Surgical procedures can be used to remove scar tissue
and  the application of topical medications can
sometimes be used to restore scar 10 tissue to a more
natural color and texture. There is need for a
procedure for  removing scar tissue that avoids the
possible risks and complications of  surgery, provides
complete healing of the skin, and gives faster results
than  both surgical procedures and treatment with
medication. 15 It is a purpose of the present
invention to provide a method for complete
eradication of pigmentation and scar tissue that
overcomes the limitations  of the prior art methods.
Further purposes and advantages of this invention will
appear as the  20 description proceeds. Supazaaary of
the Invention In a first aspect the invention is the
use of salicylic acid for the eradication  of scar
tissue and pigmentation in an area of skin. The
salicylic acid, which  25 is applied to the area of
skin is in an aqueous solution at a concentration
below that which will be toxic if the solution enters
the bloodstream. In a preferred embodiment the area of
skin is repeatedly punctured while  the salicylic acid
is applied. The puncturing can be done using an array
of  30 needles. The solution flows onto the needles
rinsing them each time the skin  



is punctured. WO 2007/015232 PCT/1L2006/000075  -4 In
a preferred embodiment the concentration of salicylic
acid is between 2%  and 5%. The pigmentation can be
from a tattoo or due to a natural process,  e.g.,
healing of wounds, freckles, age spots, or birth
marks. D In another aspect, the invention is an
apparatus for eradicating scar tissue  and
pigmentation from an area of skin. The apparatus
comprises: (a) a handle section comprising a motor and
gear assembly for causing a  reciprocating motion to a
shaft connected to the gear assembly; 10 (b) a barrel
section surrounding the shaft, the first end of the
tubular  element attached to the skin puncturing
device and having a tip  adapted to form a hermetic
seal with the skin; (c) an array of needles attached
to the shaft near the tip; (d) a piston attached to
the shaft above the array of needles, the piston  15
providing a hydraulic seal that separates the volume
inside the barrel  section above the piston from the
volume below it ; (e) an exit port in the barrel, the
exit port connected to suction means;  and (f) an
entrance port in the barrel, the entrance port
connected to solution  20 storage means. The apparatus
of the invention is characterized in that when the
motor is  activated, the array of needles is caused to
alternately be pushed out of the  tip to puncture the
area of skin, thereby mechanically damaging the cells
in  the dermis containing the pigments, and to be
withdrawn from the area of 25 skin back into the tip.
During each downward stroke of the shaft the exit
port is closed, the entrance port is opened, and
solution contained in the  



solution storage means flows onto the needles rinsing
them and onto the  surface of said area of skin.
During each upward stroke the entrance port is
closed, the exit port is opened, and the solution,
which flowed onto the 30 surface of the area of skin
during the downward stroke, and the cellular  fluids
and the pigments released by the action of said
needles are sucked out WO 2007/015232
PCT/1L20061000876  of the barrel by the suction means.
Synchronization of the opening and  closing of the
inlet and outlet means in this manner insures that
there is an  absolute separation between the clean and
dirty fluid in the tip, that the  needles that
penetrate the skin are always clean, and minimizes the
amount  5 of fluid that permeates into the dermis. In
a preferred embodiment of the apparatus of the
invention the piston is a  specially designed
cylindrical valve. 10 In another aspect the invention
is a method of using a skin puncturing  apparatus of
the invention to eradicate scar tissue and
pigmentation from  an area of skin. The method
comprises: (a) providing a solution in the solution
storage means; (b) connecting the solution storage
means and suction means to the  15 apparatus; and (c)
activating the motor and of the apparatus for a
predetermined period  of time. The solution is of a
chemical, which can be selected from the group  20
comprising: EDTA, DMSC, Collagenase, Hyaluronidase,
Papain, Bromelain  hypertonic Saline, Salicylic Acid,
Aloe, Bidentis, Kalanchoes, Eucalyptus,  Chamomile,
Calendula, Salvia oficinalis, Helichrysum arenarium,
and  Hydrogen Peroxide. 25 In a preferred embodiment
of the method of the invention the solution is an
aqueous solution of salicylic acid at a concentration
of between 2% and 5%.  



All the above and other characteristics and advantages
of the invention will  be further understood through
the following illustrative and non-limitative 30
description of preferred embodiments thereof, with
reference to the  appended drawings. WO 20071015232
PCT/11.2006/000876  -6 Brief D'esoriptian of the
Drawing - Fig. 1 shows the apparatus of the invention;
- Fig.2A and Fig. 2B are schematic cross-sectional
views of the barrel  5 portion of the apparatus shown
in Fig. 1; - Fig. 3 is a copy of a photograph showing
the results of an experiment to  remove pigmentation
from a tattoo using different types of solutions;
Figs. 4A and 4B are copies of before and after
photographs showing the  results of treatment of
tattooed areas on the skin of a pig using salicylic 10
acid according to the method of the invention; and -
Figs. 5A and 5B are copies of before and after
photographs showing the  results of treatment of a
pigmented area of skin using salicylic acid  according
to the method of the invention. 15 Detailed
Deserilstion of Preferred. Embodiments The present
invention is the result of work done by the inventors
to improve  the results of the cosmetic treatment
obtained by using the apparatus and  method described
in the above mentioned international patent
applications.  The search for improvements was in all
aspects of the treatment including: 20 reducing the
time of treatment, reducing the period of time between
the end  of a treatment and the time when acceptable
visible results were obtained,  reducing the expense
of the treatment, and minimizing the difference
between the color of the formally pigmented area and
the natural skin color. 25 The basic design and
operation of the apparatus have been previously  



described. However, certain improvements, which will
be described  hereinbelow, have been made to the
apparatus in order to increase the  efficiency of its
operation. The largest improvements in the treatment
results have resulted from the type of solution and
the method of applying it 30 to the surface of the
area being treated. Many different solutions were
considered including EDTA, DMS0, Gollagenase,
Hyaluronidase, Papain, WO 2007/015232
PCT/IL2006/006876  -7 Bromelain hypertonic Saline,
Salicylic Acid, Aloe, Bidentis, Kalanchoes,
Eucalyptus, Chamomile, Calendula, Salvia oficinalis,
Helichrysum  arenarium, and Hydrogen Peroxide. Of
these EDTA, DMSO, Salicylic Acid,  Hydrogen Peroxide,
and hypertonic solutions of sodium chloride were
selected for further testing at this time. As a result
of their preliminary  experiments, the inventors have
found that that the combination of  repeatedly
puncturing the skin, in order to mechanically destroy
the cells  containing the pigment, in the manner
described hereinbelow together with  rinsing the
pigmented area with an aqueous solution of salicylic
acid gives 10 excellent results in eradicating
pigments. Furthermore, it has been found  that the
same method, when applied to scar tissue is effective
in removing  the scar tissue and replacing it with
healthy skin. In the experiments performed to date, an
aqueous solution containing  15 between 2% and 5% of
salicylic acid have been used. Although the solution
is only applied to the surface of the skin and is not
injected directly into the  cells containing the
pigments, it is apparent that some of it permeates
through the holes made by the needles, reaches the
area surrounding the  cells and assists the needles to
damage the cells inside the dermis. Further 20
toxicological tests will be carried out in the future
to determine the upper  limit of concentration vs.
time of treatment that can safely be used with  



humans. It has been found that only in special cases
has it been felt  necessary to lightly bandage the
treated areas for a short while to keep the  area
clean. It might be that in some cases applying a pad
as described in the 25 above referenced W020041107995
will improve the results of the treatment  described
herein. Fig. 1 shows an external view of the apparatus
10 of the invention. As said  hereinabove and
described in the two above referenced International
Patent  30 Applications, the apparatus of the
invention is very similar in many ways to a
conventional tattooing machine. For easy handling, the
apparatus 10 is WO 2007/015232 PCT/IL2006/000876  _8_
shaped like a pistol comprising handle section 12,
barrel section 18, and a  trigger 16 to activate the
apparatus. Inside handle 12 is a motor that is
connected to a shaft inside of barrel  5 section 18 of
the device through a gear assembly. When rotated by
the  motor, the gears impart a reciprocating motion to
the shaft; thereby causing  the shaft to move back and
forth inside the barrel. The power source can be
batteries, either external or internal or an external
source of electricity, e.g.  a transformer that
delivers a current of 0 to 1 amperes at 6 to 12 volts,
10 through power cord 14. Also seen in Fig. I are the
tip 20 of the barrel, outlet port 22, and inlet port
24. Tip 20 is shaped so that when it is pressed
against the skin a hermetic  seal is created isolating
the interior of the barrel from the outside. Ports 22
15 and 24 are connected respectively to a source of
suction and a fluid supply  container (neither of
which are shown in the figures or described in detail
herein). Fig.2A and Fig. 2B are schematic
cross-sectional views showing the interior  20 of
barrel portion 18 of apparatus 10. These figures have
been greatly  



simplified and the locations of some of the parts
rearranged in order to more  easily describe the
operation of the apparatus. Fixedly attached to shaft
26  are cylindrical valve 28 and array of needles 30.
As the shaft 26 is moved up  and down by the motor,
the array of needles 30 is alternately pushed 25
through the outer layer of skin 36 into the dermis and
withdrawn from the  skin into the tip 20 of barrel 18.
The number of needles in the array depends on, amongst
other factors, the  size of the apparatus. A typical
array can comprise, for example, between 7  30 to 38
needles. The apparatus is designed such that when the
piston 26 is at it lowest position, the needles extend
through tip 20 and penetrate the skin WO 2007/015232
PCT/H,2006/000876  -9 to a depth of between 0 to 3 mm,
the exact depth depending on the location  of the area
to be treated and determined such that the tips of the
needles do  not pass through the dermis into the
underlying fatty layer. f Cylindrical valve 28 is
essentially a cylindrically shaped piston that
provides a hydraulic seal that separates the volume
inside the barrel 18  above valve 28 from the volume
below it. Valve 28 has two openings, inlet  hole 34
and outlet hole 32, in its side wall. Both of these
openings are fluidly  connected to the bottom of valve
28, such that fluid in the fluid supply 10 container
can alternately flow through inlet port 24 and inlet
hole 34 in  order to wash the needles and skin surface
and be sucked out of the tip 20 of  the barrel 18
through outlet hole 32 and outlet port 22. The
function of the  cylindrical valve is to insure that
for a part of each stroke the area of skin  being
treated is rinsed with clean fluid and that for the
remainder of the 15 stroke the fluid and pigments that
have collected in the tip 20 during the  first part of
the stroke are sucked out of it. The timing of the
washing and suction is important in order to
continually  



rinse the needles with fresh solution to remove
cellular fluid and pigment  20 and insure that only
clean needles penetrate the skin. The timing is
illustrated in Figs. 2A and 2B. On the down stroke
(Fig. 2A) inlet hole 34 is  lined up with inlet port
24 allowing fluid from the fluid supply container to
flow onto needles 30 and the surface of the skin. At
the same time outlet  hole 32 and outlet port 22 are
not aligned so that the source of suction is not 25
connected to the interior of tip 20. On the upstroke
(Fig. 2B) as the needles  are pulled out of the skin,
the alignment of the holes and ports is reversed  and
the fluid is prevented from entering tip 20 while the
suction draws the  fluids and pigment out of the tip
of the device. By operating in this manner  it is seen
that, on the one hand, there is an absolute separation
between the 30 clean and the "dirty" fluid and, on the
other hand, an essentially  instantaneous change
between the state in which fluid flows into the tip
and WO 2007/015232 PCIAL2006/000875  -10 the state in
which it is sucked out of the tip. The "dirty" fluid
is sucked from  the tip as the needles are withdrawn
from the skin in order to minimize the  amount of
solution that permeates through the holes made by the
needles  and reaches the cells damaged by the needles
inside the dermis. It is 5 important to rinse the
needles during each cycle to prevent the transport of
pigments and cell material that adhered to the needles
during a first cycle  back down into the dermis on the
next cycle. A series of experiments were carried out
to test the efficacy of the method  10 and in
particular the role of the salicylic acid in
optimizing the treatment.  The following examples are
selected from amongst these experiments and  are
provided merely to illustrate the invention. They are
not intended to  limit the scope of the invention in
any manner. 15 Experiment 1: 



A number of tattoos were applied to the skin of a pig.
Each of the tattoos  was a square having dimensions
approximately lcmxlcm filled with a solid  blue-grey
color. Two months after the tattoos were applied the
squares  appeared as seen in the photograph reproduced
in Fig. 4A. Fig. 3 is a 20 reproduction of a
photograph taken 14 days after four of these tattooed
areas were treated according to the method of the
invention using different  types of solution. Square 1
was treated using distilled water and essentially  no
color reduction was observed. Square 2 was treated
using a 2% aqueous  solution of salicylic acid. The
sear observable in the figure vanished leaving 25 no
trace a few days after the photograph was taken and
approximately 90%  color reduction was observed.
Square 3 was treated using a solution  containing 17%
EDTA. A 60% color reduction was observed but the scar
did  not vanish. Square 4 was treated with H202 and
resulted in a 40-60%  reduction in color. 30 WO
2007/015232 PCT11L20061000876 -11- Experiment 2: A
number of tattoos were applied to the skin of a pig.
Each of the tattoos  was a square having dimensions
approximately lcmxlcm filled with a solid  blue-grey
color. Two months after the tattoos were applied each
of the five i squares labeled 1 to 5 on the photograph
shown in Fig. 4A was treated  according to the method
of the invention. The treatment for each square
consisted of repeatedly puncturing the skin with the
device described  hereinabove for three minutes. As
the machine was operated, the needles  and skin
surface were cyclically rinsed with a 5% aqueous
solution of 10 salicylic acid. A total of 10cc of
solution was used for each square (i.e.  -10cc/cm2).
Following this initial treatment no further treatment
was  



applied to these five locations. Eighteen days later
the photograph shown in  Fig. 4B was taken. In this
photo it can be seen that all of the original blue-
grey color has disappeared and that only traces of
squares having a pink  15 color slightly darker than
the natural skin color of the pig remain Experiment 3:
In Fig. 5A is shown a photograph of an area of skin on
which there is a  20 reddish-purple pigmented area
surrounding brown colored scab. The  pigmented area
surrounding the scab was treated using the method
described above by repeatedly puncturing the skin for
ten minutes. During  the treatment 100cc of a 5%
aqueous solution of salicylic acid (--10cc/cm2)  was
used to clean the needles and surface of the skin. A
dry bandage was 25 placed over the treated area for a
few days to keep the site clean, but no  medication
was applied. After this the skin was left unattended.
Fourteen  days after treatment, during which time the
scab dried up and fell off, the  photograph shown in
Fig. 513 was taken. In Fig. 5E it can clearly be seen
that the scar tissue is gone and that the color of the
pigmented area has  30 changed to a color slightly
greyer than the natural skin color. WO 2007/015232
PCTIIL2005/000876  -12 Although embodiments of the
invention have been described by way of  illustration,
it will . be understood that the invention may be
carried out with  many variations, modifications, and
adaptations, without departing from its  spirit or
exceeding the scope of the claims. 5 13  Claims 1. The
use of salicylic acid for the eradication of
pigmentation in an area of  skin, wherein said
salicylic acid is in an aqueous solution that is
applied  



to the surface of said area of skin and is at a
concentration below that  which will be toxic if the
solution enters the bloodstream; characterized in that
said aqueous solution is applied to the surface of
said area of skin at a time when said area of skin is
repeatedly  punctured by an array of needles and said
salicylic acid flows onto said  needles and said area
of skin on each down stroke of said needles and is
sucked away from said needles and said area of skin on
each upstroke of  said needles, thereby continually
rinsing said needles and said area of  skin with fresh
solution to remove cellular fluid and pigment and to
insure that only clean needles penetrate said area of
skin. 2. The use according to claim 1, wherein the
concentration of salicylic acid  is between 2% and 5%.
3. The use according to claim i., wherein the
pigmentation is from a tattoo.  4. The use according
to claim 1, wherein the pigmentation is due to a
natural process. 5. The use according to claim 1,
wherein the natural process is selected  from the
group comprising: (a) healing of wounds;  (b)
freckles; (c) age spots;  (d) birth marks. 6. An
apparatus adapted for eradicating pigmentation from an
area of skin  comprising: (a) a handle section
comprising a motor and gear assembly for causing a
reciprocating motion to a shaft connected to said gear
assembly; (b) a barrel section surrounding said shaft,
the first end of said barrel  section attached to said
handle and the second end of said barrel  section
having a tip adapted to form a hermetic seal with said
area of  



skin; 14  (c) an array of needles attached to the end
of said shaft near said tip; (d) a piston attached to
said shaft above said array of needles, said piston
providing a hydraulic seal that separates the volume
inside said  barrel section above said piston from the
volume below it; (e) an exit port in said barrel
section, said exit port connected to suction  means;
and (f) an entrance port in said barrel section, said
entrance port connected  to solution storage means;
characterized in that activating said motor causes,
said array of needles to  alternately be pushed out of
said tip to puncture said area of skin, thereby
mechanically damaging the cells in the dermis
containing the pigments, and  to be withdrawn from
said area of skin back into said tip; wherein during
each downward stroke of said shaft said exit port is
closed,  said entrance port is opened, and solution
contained in said solution storage  means flows onto
said needles rinsing them and onto the surface of said
area of skin; and during each upward stroke said
entrance port is closed, said exit port is  opened,
and said solution, which flowed onto the surface of
said area of skin  during said downward stroke, and
the cellular fluids and the pigments  released by the
action of said needles are sucked out of said barrel
by said  suction means; said synchronization of the
opening and closing of said inlet  and outlet means
insuring that there is an absolute separation between
the  clean and dirty fluid in the said tip and
minimizes the amount of said fluid  that permeates
into the dermis. 7. An apparatus according to claim 6,
wherein the piston is a cylindrical  valve. 



8. A method of using an apparatus according to claim 6
comprising:  (a) providing a solution in the solution
storage means; (b) connecting said solution storage
means and suction means to said  apparatus; and (c)
activating the motor and of said apparatus for a
predetermined period  of time. 9. A method according
to claim 8, wherein the solution comprises a  chemical
selected from the group comprising: EDTA, DMSO, 15
Collagenase, Hyaluronidase, Papain, Bromelain
hypertonic Saline,  Salicylic Acid, Aloe, Bidentis,
Kalanchoes, Eucalyptus, Chamomile,  Calendula, Salvia
oficinalis, Helichrysum arenarium, and Hydrogen
Peroxide. 10. A method according to claim 9, wherein
the solution is an aqueous  solution of salicylic acid
at a concentration of between 2% and 5%. 


