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[57 ] ABSTRACT 
Photoepilation apparatus comprises a needle or probe . 
carrying a single protected optical ?ber which is sup 

. ported throughout its length adapted to be connected 
‘into a photoepilation system including a gaseous dis 
charge source of light energy. The free end of the 
probe is tapered with a gradual taper to a relatively 
?ne diameter to enable said free end to be brought 
close to the follicle entrance of a hair shaft or body it 
is desired to remove. 

The method disclosed includes applying light energy 
in ?ashes through the use of the optical fiber at the 
entrance to a hair follicle. 

7 Claims, 5 Drawing Figures 

> 62 

74 
4e 

80/ 



3.834.391 PATENIEU SEH 01914 



1 
METHOD AND APPARATUS FOR 

PHOTOEPILATION 

BACKGROUND OF THE INVENTION 

The invention is concerned with depilation primarily 
for cosmetic purposes, and speci?cally relates to an im 
proved method of depilation and apparatus for carrying 
out the method in an ef?cient manner. 

In recent years a method of depilation has been pro 
posed and introduced commercially‘ which utilized co 
agulation of the vascular papilla of the hair body ‘by 
light energy. The hemoglobin in the vascular bed was 
capable of being destroyed by proper application of 
?ashes of light energy of a suitable type, originating in 
a gaseous discharge lamp. When the papillar‘vessels 
were coagulated the hair body was in effect lifeless and 
could be pulled out of its follicle without pain or dis 
comfort. 
For a discussion of the details of the known photoco 

agulation method and apparatus, including the wave 
lengths and energies required, reference may be had to 
U.S. Pat. No. 3,693,623. The method, known as photo 
epilation, contemplated the use of a source of photoen 
ergy derived from a xenon lamp brought to the site of 
the epilation by means of optical ?ber conduction. 
Certain disadvantages arising with the method and 

apparatus as known rendered the introduction thereof 
somewhat less than successful, although the theory was 
excellent. These disadvantages are mentioned hereinaf 
ter. 
According to the method of the above patent the 

photo-energy is applied to the papilla by'moving the 
polished end of a ?ne optical ?ber carrying the energy 
into the follicle of ‘the hair body. The ‘patron’s discom 
fort to a large extent controlled the depth to which the 
?ber was pushed, but other factors were involved as 
well. These included the location of the follicle, the 
thickness of the hair body, the tightness of the hair 
body within the follicle, and perhaps others. The pre 
sumption was that the closer the free end of the ?ber 
could be: moved to the papilla the more effective the 
operation and hence the shorter the timed exposure 
and/or the number of ?ashes needed effectively to de 
stroy the papillary vessels. . 
The apparatus used with the method ofv the prior art 

included a probe which is a small cylindrical steel mem 
ber to be secured to a ?exible cable that ‘leads the light 
energy from the source to the cable end. The probe has 
a single glass ?ber encased in a protective steel sheath 
disposed in its 'center coaxial with the exterior of the 
cylindrical member. One end of the ?ber is arranged 
flush with the end of the probe that is secured to the 
cable and is threaded into a connector or ?tting that 
couples the light energy from a light-transmissive mem 
ber within the cable to the ?ber through an oil-?lled 
chamber. The other end‘of the ?ber protrudes from the 
free end of the probe for a distance of about one quar 
ter to one-half inch, being adapted tobe inserted into 
‘the hair follicle. It will be appreciated that this protrud 
ing portion of the ?ber including its steel sheath is of 
the order of 0.007 inch in diameter. Both ?ber ends are 
highly polished to transmit the maximum of light. 
These probes'are delicate and very expensive. When 

used as described in the said patent, that is, inserting 
the protruding ?ber portion into hair follicle consider 
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2 
able breakage'results. The entire probe had to be dis 
carded when this occurred. 
Because the protruding ?ber portion is inserted 

below the skin, infection occurred unless scrupulous 
sterilization of the probe was effected prior to use. 
Even during use on the same patron infection can oc 
cur. Additionally, since there is insertion, governmen 
tal regulatory bodies can ascribe classi?cation to such 
probes akin to surgical or other appliances which enter 
the body and thereby regulate the quali?cations of the 
technician, the conditions of use and the speci?cations 
of the apparatus. 
The method and apparatus of the invention obviate 

all of the above described problems because in use the 
probe does not enter the skin. 

SUMMARY OF THE INVENTION 

According to the invention a probe is provided which 
is adapted'to be connected into the cable of known 
photoepilation apparatus, the probe having a sheathed 
optical ?ber passing through the center thereof and 
protected thereby. The optical ?ber terminates at the 
free end of the probe which tapers gradually to a nar 
row area capable of being brought close to the entrance 
of a hair follicle under ready surveillance by the opera 
tor. > 

The method of the invention comprises applying the 
light energy‘for ‘photoepilation at the entrance of the 
hair follicle to enable the same to be transmitted to the 
papilla by way of oil applied to the skin of the patron 
or through the natural oils in the follicle. When the 
papillar vessels have been coagulated the hair body is 
pulled out of the follicle. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a sectional view ona greatly enlarged scale 

through the skin of a subject to have photoepilation 
and showing the method practiced according to the in 
vention, with a fragment of a probe depicted in use; 
FIG. 2 is an enlarged median sectional view of the 

probe of the invention; 
FIG. 2A is a fragmentary sectional view on a larger 

scale, illustrating the ‘sheathed optical ?ber; 
FIG. 3'is a side elevational view-partially broken 

away,lillustrating the probe of the prior art; and 
FIG. 4 is a side elevational view of a modi?ed form 

of probe of the invention. 

DESCRIPTION OF THE PREFERRED‘ 
> EMBODIMENT 

According to the invention, the improvement over 
the prior art resides in the construction of the probe 
and in the manner of using the probe. 

In FIG. 1 there is illustrated on a greatly exaggerated 
scale a sectional view through the skin of a subject that 
is having the photoepilation process performed in order 
to remove hair bodies. In this instance a section is taken 
through a hair body or shaft 10 and its hair follicle 12, 
there being a probe 14 applied in the manner taught by 
the invention to effect epilation. 
The derma of the subject is designated 16 and the 

epidermis 18 covers the same with an entrance 20 to 
the follicle 12 opening at 20 to the outer surface of the 
epidermis 18. The inner wall of the follicle 12 has a 
layer equivalent to the epidermis 18 that comprises a 
lining 22. The shaft 10 terminates at its inner end in 
bulbous portion which may be termed the root 24, the 
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follicle 12 and lining 22 conforming in con?guration to 
the root 24. At the bottom of the follicle 12 there is an 
upwardly protruding papilla 26 which enters a portion 
of the root and contains a vascular network fed by an 
arterial vessel 28. 
The hair shaft 10 and root 24 are shown rather 

loosely disposed within the follicle 12, but this illustra 
tion is only to explain the invention. In actuality the 
spacing is small between the hair body and lining 22 but 
there is suf?cient spacing for the ef?cacy of the method 
which will be described. 
At 30 are shown so-called fat glands in the derma 

which communicate with the follicle 12 by way of the 
ducts 32, these supplying the so~called natural oils that 
lubricate and give tone to hair. The space between the 
hair body 10 and the lining 22 is normally ?lled with 
some of the lubricant which is exuded by the fat glands 
30. 
The prior art probe 34 of FIG. 3 was constructed as 

a hollow cylindrical housing 36 with a central sheathed 
optical ?ber 38 passing through the same coaxially of 
the housing 36, held in place at the conical tip 40 by 
means of an annular plastic plug 42 and having a pro 
truding portion 44. In use, the upper screw-threaded 
head 46 of the probe is screwed into the socket 48 
(FIG. 2) of a ?tting 50 that is connected to a bundle of 
light transmitting optical ?bers or a single ?exible ?ber, 
the light transmitting means being shown at 52. The op 
tical ?ber or ?bers 52 are sheathed in a steel conduit 
54 whicn in turn is protected by a relatively elastic plas 
tic coating 56. The steel conduit 54 is swaged into the 
fitting 50 as shown at 58 and the coating 56 sealed at 
60 to be liquid tight. The free end 62 of the optical ?ber 
bundle or single ?ber 52 is polished for maximum light 
transmissivity and enters a small annular chamber 64 
formed in the upper part of the socket 48 above the end 
66 of the head 46. The head 46 is screwed in place with 
an elastomeric O-ring 68 spacing the same from the up 
permost end of the socket 48 in order to form the 
chamber 64 while sealing the connection. 
The sheathed optical ?ber 38 of the probe 34 and 

that of the probe 14 are identical in construction and 
hence designated by the same numeral 38. There is a 
central single glass or other optically transmissive ?ber 
70 and an outer sheath 72 of steel, the combined article 
being somewhat resilient and bendable since its overall 
outer diameter is quite small. The prior art sheathed 
?ber 38 typically has been 0.007" in diameter, while 
the sheathed ?ber 38 of the invention can be larger ~— 
say of the order of 0.009” in diameter because of the 
different method of use. 
The sheathed ?ber 38 passes through the head 46 

and is ?ush with the upper surface 66. This ?ush end 
is polished for maximum light transmissivity of the ?ber 
70. 
When the probe 14 or 34 is assembled to the ?tting 

50, the ?tting 50 is ?rst inverted to form a cup and a 
small quantity of mineral oil is poured into the chamber 
64. Thus, when ?nally assembled, if the free end 62 of 
the light transmissive means 52 and the ?ber 70 do not 
accurately meet and engage directly, the light energy 
will be transmitted through the oil 74 so that the ?ber 
bundle 52 and ?ber 70 are well coupled together inso~ 
far as light energy transfer is concerned. This technique 
is known. 

In use, the protruding portion 44 of the probe 34 is 
inserted alongside of the shaft 10 well into the follicle 
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4 
12 placing the polished end thereof quite close to the 
papilla 26. Then, under the control of the operator, 
several short flashes of light energy are transmitted 
through the optical ?ber system to coagulate the hemo 
globin of the papilla. It is known that the papilla fur 
nishes the new cells that cause the hair to grow, these 
cells being pushed forward from the bottom of the root 
so that the hair grows axially outwardly. Pulling the hair 
shaft out by the root will not destroy the hair. This re 
quires the destruction of the papilla. Accordingly, once 
the papilla is no longer capable of supporting growth 
because of the coagulation of the vessels within the pa 
pilla, there will no longer be any hair grown from the 
papilla. In effect the hair is destroyed. 
Once the vessels in the papilla 26 are destroyed, the 

hair shaft 10 with its root 24 may be pulled out and will 
never re-grow. 
The basic theory of the method as described is practi 

cal and effective, but the disadvantages of being re 
quired to insert the protruding portion 44 into the folli 
cle have been mentioned. They include breakage with 
accompanying expensive discard of the probe; danger 
of infection; and discomfort of the subject. 
The probe 14 of the invention is especially intended 

for use with the method of the invention. It is possible 
to use the probe 34 but not without some dif?culty. 

I have discovered that if there is suf?cient oily mate 
rial in the follicle 12 the light energy is capable of being 
transmitted the entire length of the follicle and suf? 
cient energy will reach the papilla to effect destruction 
of the vessels therein. Accordingly, I apply the free end 
of the sheathed ?ber 38 right at the entrance 20, after 
?rst ensuring that the follicle 12 has oily material 
therein, this being shown at 75. The natural oils exuded 
by the fat glands 30 through the ducts 32 will in many 
cases suf?ce to transmit the light energy. For added ef 
fectiveness I bathe the epidermis 18 in a low viscosity 
mineral oil and rub the site of the opening 20 to work 
the oil down into the follicle 12. 
The probe is applied as shown in FIG. 1, the con 

struction of the probe being such that there is a long 
shallow tapered body 76 which comes to a ?ne tip 78. 
The sheathed ?ber 38 is mounted in the same manner 
as it is in the probe 34, except that it terminates in the 
tip 78, either with or without a plastic plug like 42 and 
its polished end is flush with the tip end as shown at 80. 
The end 80 is located right at the entrance to the open 
ing 20 without entering the follicle and even without 
the need for touching any part of the subject. It may be 
laid into contact with the upper surface of the oily ma 
terial 75 in the follicle 12 but this is not essential. 

In the process of photoepilation, a few ?ashes of light 
may be applied and the hair shaft 10 grasped and given 
a gentle pull to see if it is loose. If not a few more 
flashes and the hair shaft 10 is easily pulled out of the 
follicle 12. With the method of the invention there is no 
dif?culty involved in such trial because the probe is not 
engaged into the follicle. One just moves it aside and 
tries the hair shaft. In the case of the prior method, one 
would have to remove the protruding portion 44 from 
the follicle 12 to make the trial, then reinsert if not suc~ 
cessful. Each time an insertion is needed, the step must 
be done carefully so as not to pierce the lining 22 and 
cause pain or discomfort to the subject. 

It is possible to use the probe 34 in practicing the 
method of the invention by just holding the very end of 
the protruding portion 44 at the entrance 20. One has 
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to be careful in handling the probe 34 just in picking it 
up, using it and storing it, since breakage of the 
sheathed fiber was still possible. Additionally, the 
heavy structure with the stubby conical end 40 makes 
it somewhat inconvenient to locate and maintain posi 
tion precisely at the entrance 20 while the process is 
going on. With the probe 14, however, the long narrow 
gradual taper of the end 78 makes for good viewing and 
easy manipulation 
The bundle of fibers 52 may be replaced by a single 

fiber. For example, a convenient arrangement, and one 
which would be easy to manipulate would have a single 
?ber about 0.02” in diameter suitably sheathed in steel 
and plastic coated. 
The modi?ed form 14' of probe of the invention 

which is illustrated in FIG. 4 differs from the probe 14 
only in the respect that the tip 78’ is curved as shown 
to enable reaching areas of the subject which are in 
crevices, etc. Also the probe 14' is more easily utilized 
by operators who prefer to hold the same at an angle 
rather than erect. 
An important aspect of the structure of the invention 

is that' because there is no need for a portion of the 
sheathed ?ber 38 to extend from the housing 76 the 
?ber 38 is fully supported within the housing. It need 
not be made as ?ne as the sheathed ?ber of the probe 
34 since it is not going to be inserted into a ?ne follicle. 
Thus it can be made heavier and will transmit substan 
tially more light. For example, since the cross sectional 
area varies as the square of the diameter, an increase 
of only 0.002" of the diameter of the glass of ?ber 70 
from 0.005" (assuming that the thickness of the steel 
sheath 72 is 0.001") to 0.007" results in the cross sec 
tional area of the fiber almost doubling, with a corre 
sponding increase in transmitted light energy. Thus 
photocoagulation can be accomplished in a shorter 
time than with the smaller ?ber. 
To indicate the proportions and dimensions of the 

probes, the diameters of the sheathed ?bers 38 have al 
ready been mentioned, the diameter of the housing 36 
is about one-eighth inch and the overall length from 
end to end of the probe is about one-half inch, this does 
not include the protruding portion 44 which may be as 
much as one-quarter inch. in the prior art probe 34 the 
small end diameter of the conical section is about one 
sixteenth of an inch. The end 80 of probe 14 can be 
made as ?ne as practical to support the sheathed ?ber 
38, that is of the order of one thirty-second of an inch 
and less. 
Many variations can be made in the invention with 

out departing from the spirit or scope thereof as de 
?ned in the appended claims. 
What it is desired to secure by Letters Patent of the 

United States is: 
1. The method of photoepilation by means of light 

energy which comprises 
A. producing pulses of high energy light, 
B. positioning a fiberoptical conduit with one end in 
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6 
energy receiving relation to the light and the oppo 
site end in energy transmitting relation to the exte 
rior of and touching the entrance of a follicle con 
taining a living hair shaft and root, 

C. transmitting suf?cient pulses through said oppo 
site end and by way of the follicle to the vicinity of 
said hair root to coagulate the tissues maintaining 
life in said hair shaft and root, and 

D. withdrawing the hair and root from said follicle. 

2. The method as claimed in claim 1 in which a light 
transmissive liquid is applied to said follicle prior to 
transmitting said pulses. 

3. The method as claimed in claim 1 in which a light 
transmissive liquid comprising mineral oil is applied to 
the skin around said entrance prior to transmitting said 
pulses to add said oil to said follicle. 

4. A probe for use in photoepilation apparatus and 
comprising a housing adapted to have one end thereof 
connected to a source of high energy light and having 
an optical ?ber therein for transmitting light from said 
connected end to a free end, the ?ber having opposite 
ends thereof substantially ?ush with the connected and 
free ends of said housing and supported at said con 
nected and free ends, said housing having an outer con 
?guration which tapers with a gradual taper to a diame 
ter at said free end ?ne enough to enable accurate 
placement of said free end at the entrance of a follicle 
and great enough to provide support for said ?ber. 

5. The probe as claimed in claim 4 in which said taper 
commences at a location closer to said connected end 
than to said free end. 

6. The probe as claimed in claim 5 in which said ta 
pered end is curved relative to the axis of said housing. 

7. A probe for use in photoepilation apparatus and 
comprising a housing adapted to have one end thereof 
connected to a source of high energy light such as pro 
duced by a xenon lamp and having a central member 
formed of optical ?ber means therein for transmitting 
light from said connected end to a free end, the central 
member having one end thereof substantially ?ush with 
the end of the housing which is to be so connected and 
having its other end exposed to enable the placement 
of said exposed end adjacent the exterior of a hair folli 
cle so that light emerging from said exposed end will 
enter into the follicle, said housing having an outer con 
?guration which includes a tapered end opposite the 
said connected end and at which said other end of said 
central member is mounted, said central member hav 
ing a protective metal sheath surrounding the same 
along at least that portion which is exposed, the com 
bined cross sectional area of the protective sheath and 
the central member at said exposed end being substan 
tially greater than the available cross sectional area of 
a normal hair follicle. 

* =l< * * * . 


