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controlled milling machine utilizes the image to form a solid 
model of the breast. A sheet of flexible, moldable material 
having a uniform, precise thickness is then vacuum-formed 
over the breast model. A hard, two-piece mold is cast from 
the flexible sheet. A soft, curable material is then either 
poured or injected between the two pieces of the mold to 
form the breast prosthesis outer surface. The breast prosthe 
sis outer Surface is then turned inside out to form a shape that 
is a mirror image of the patient’s breast. 

24 Claims, 4 Drawing Sheets 
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embarrassment to the patient who must enter this liquid 
while her upper body is exposed. Moreover, the Erb disclo 
Sure indicates that the shape of a breast in this Zero-gravity 
state does not correspond to the shape of a breast held in a 
Supported garment, so the resulting prosthesis would still not 
mirror the patient’s remaining natural breast. The other 
method disclosed by Erb, that of forming a mold over the 
patient's remaining natural breast while wearing a half 
brassiere, requires additional work by an artist to remove the 
effects of the brassiere on the mold, which would increase 
the cost and time required to construct the prosthesis. 

SUMMARY OF THE INVENTION 

The present invention is a method for forming a breast 
prosthesis that is a mirror image of the remaining natural 
breast while overcoming the limitations of prior art methods. 
The method begins with a computerized scan of the chest of 
the patient. This scan is performed while the patient’s natu 
ral breast is Supported. This computerized scan results in a 
three-dimensional image file stored on a computer storage 
medium. The image file may be transmitted to a remote 
facility for the production of the prosthetic breast. 

At the production facility, the image of the remaining 
natural breast is employed by a computer-controlled milling 
machine to form an image of the natural breast. The material 
from which the breast shape is milled may be either a hard 
resin or a softer material. If a soft material is used, it is 
typically necessary to take an impression of the milled breast 
shape which is then cast in a hard resin to form a positive 
image of the remaining natural breast. 
The positive cast is then placed in a vacuum molding 

machine where a thin sheet of plastic is heated and vacuum 
formed to the shape of the cast. The plastic sheet is of a 
precisely measured and consistent thickness. After the 
vacuum-forming operation is complete, the thin plastic sheet 
is then in the form of the patient’s natural breast. 
The plastic sheet is then used to form a two-piece plaster 

mold. One piece of this mold will be a positive model of the 
patient’s natural breast; the positive model will fit into the 
other piece forming a negative model of the patient’s breast. 
A curable material such as Silastic is then injected between 
the two pieces of the mold to form the outer surface of the 
breast prosthesis. The Silastic outer surface is then turned 
inside out to form the prosthesis outer surface, which will 
thus have a shape that is the mirror image of the patients 
breast. The resulting breast prosthesis exterior will be of 
uniform thickness and will feel to the touch quite similar to a 
natural breast. 

This process results in a number of advantages over the 
prior art methods. First, no human sculptor is needed at any 
stage of the disclosed method. This removes inaccuracies 
due to the sculptors artistic interpretation, and results in a 
prosthesis that is a precise mirror image of the patient’s natu 
ral breast. Moreover, the cost and delay involved with the 
use of a sculptor are eliminated. 

Another advantage is that the disclosed method allows the 
production of a breast prosthesis having a surface with a 
precisely controlled thickness and uniformity. This elimi 
nates problems with ballooning, and allows the production 
of a prosthesis that feels to the touch as much like a natural 
breast as possible. 

Also, the disclosed method allows the production of a 
prosthesis that mirrors the precise shape of the patient's 
natural breast while held in a Support garment. Thus the 
prosthesis will appear as natural as possible during the 
patient’s daily activities. 
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4 
It is therefore an object of the present invention to provide 

for a breast prosthesis that is the precise mirror image of an 
existing natural breast. 

It is a further object of the present invention to provide for 
a breast prosthesis that has an exterior Surface of a precise 
and consistent thickness. 

It is also an object of the present invention to provide a 
breast prosthesis that is in the shape of a natural breast Sup 
ported by a brassiere or other Support garment. 

These and other objects and advantages of the present 
invention will be apparent from a consideration of the fol 
lowing detailed description of the preferred embodiments in 
conjunction with the appended drawings as described fol 
lowing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a positive model of a 
patient’s natural breast produced from a computer 
controlled milling machine using a three-dimensional com 
puterized image. 

FIG. 2 is a perspective view of a thin plastic sheet that was 
vacuum-formed over the positive model of the patients 
natural breast. 

FIG. 3 is an exploded view of the two-piece mold formed 
from the plastic sheet. 

FIG. 4 is an exploded view of the two-piece mold, as well 
as the Silastic exterior of the breast prosthesis formed within 
the two-piece mold. 

FIG. 5 is a perspective view of the SILASTIC exterior of 
the breast prosthesis after it has been turned inside out. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

With reference to FIGS. 1–5, a preferred embodiment of 
the disclosed invention may be described. The disclosed 
method begins with the formation of a three-dimensional 
image of the patient’s breast. This image is created using a 
scanning device (not shown) as is well known in the art and 
has been applied to a myriad of modeling applications. 
Preferably, the scanning device includes a camera mounted 
on a support that allows the camera to rotate 180° around the 
object of interest. The result of this scanning process is a 
series of two-dimensional images of the object of interest 
from various angles as the camera moves around the object. 
Computer software resolves these multiple two-dimensional 
images into a three-dimensional image of the object. 
To form a three-dimensional image of the patient’s breast, 

the patient is positioned so that the scanning device's camera 
will move in an arc around the patient’s breast. The patient is 
fitted with a Support garment during the scanning operation 
so that the resulting prosthesis will mirror the patient's natu 
ral breast while similarly supported; preferably this support 
garment would be a brassiere that is cut away so that only 
half of the cup remains beneath the patient’s breast. A three 
dimensional image of the patient's Supported breast is then 
formed from the images taken as the camera moves around 
the patient’s breast. Because the Support garment only cov 
ers the lower portion of the patient’s breast, the resulting 
image will only be minimally affected by the presence of the 
Support garment. Any irregularities in the image of the 
patient's breast as a result of the Support garment may be 
Smoothed away using appropriate image-processing 
software, as is well known in the art. 
The three-dimensional image file is stored on a computer 

storage medium, Such as magnetic disks or a CD-ROM. 
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Since the image file is stored in a digital format, it may be 
quickly and easily transferred to a remote production facility 
either by modem or by the shipment of a computer diskette, 
CD-ROM, or other electronic storage medium containing 
the image file. In addition, this image may be maintained on 
file so that should the patient need an additional or replace 
ment prosthesis mold produced, the patient will not be 
required to undergo the scanning process again. 

At the production facility, the image of the natural breast 
is employed by a computer-controlled milling machine to 
cut a three-dimensional form in the shape of the natural 
breast. The material from which the breast-shaped form is 
milled is preferably a hard resin. If a soft material is used, it 
is necessary to take an impression of the milled breast 
shaped form which is then cast in harder material to form a 
positive image of the breast. In either case, the result of this 
process is breast positive mold 10, as shown in FIG.1. Mold 
base 12 is preferably formed as an integral support for breast 
positive mold 10. 

Referring now to FIG. 2, plastic sheet 14 is shown. While 
plastic sheet 14 is preferably made of vinyl, any other 
material, whether plastic or otherwise, may be used, pro 
vided such material is sufficiently pliable and moldable to 
form the necessary shape of the breast prosthesis. Plastic 
sheet 14 should be of uniform thickness since the thickness 
of plastic sheet 14 will be reflected in the thickness of pros 
thesis surface 20 (shown in FIGS. 5 and 6) as described 
hereafter. If plastic sheet 14 has thin areas, the resulting 
prosthesis surface 20 will tend to “balloon” at these thinner 
points, resulting in a misshapen prosthesis or a rupture of the 
prosthesis surface 20 due to wear. On the other hand, pros 
thesis surface 20 must be thin since otherwise it will not feel 
to the touch like a natural breast. Experiments have shown 
that a plastic sheet 14 having a consistent thickness of about 
1.9 mm produces a prosthesis Surface 20 that is appropri 
ately thin to simulate the feel of a natural breast but is still 
able to withstand everyday wear without damage. 

To form plastic sheet 14 into the shape shown in FIG. 2, 
plastic sheet 14 is placed over breast positive mold 10 in a 
vacuum-forming machine of conventional design (not 
shown). Plastic sheet 14 is then heated and vacuum formed 
such that it forms into the shape of breast positive mold 10 as 
shown in FIG. 2. After the vacuum-forming operation is 
complete, plastic sheet 14 then forms an exact image of the 
patient’s natural breast. 

Plastic sheet 14 is next used to form a two-piece plaster 
mold, consisting of positive prosthesis mold 16 and negative 
prosthesis mold 18, as shown in FIG. 3. Positive prosthesis 
mold 16 is formed by pouring a hard-curing plaster material 
into the cup formed by plastic sheet 14 and allowing the 
material to cure. Positive prosthesis mold 16 thus forms a 
model of the patient’s natural breast. Negative prosthesis 
mold 18 is formed by pouring the hard-curing plaster mate 
rial into a cylindrical container (not shown) and then press 
ing plastic sheet 14 into the plaster material while prosthesis 
mold 16 is still within plastic sheet 14. Once negative pros 
thesis mold 18 dries, it will form a negative model of the 
patient’s natural breast, although it will of course be slightly 
larger than the patient’s natural breast due to the thickness of 
plastic sheet 14. 
A soft, curable material is then used to form prosthesis 

surface 20 as shown in FIG. 4. SILASTIC, a room 
temperature, Vulcanizable silicone product that is widely 
available and is manufactured by Dow Corning, has been 
found to be effective for forming prosthesis surface 20. In 
one method of forming prosthesis surface 20, SILASTIC is 
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6 
poured into negative prosthesis mold 18, and then positive 
prosthesis mold 16 is placed within negative prosthesis mold 
18. Alternatively, Silastic could be injected between positive 
prosthesis mold 16 and negative prosthesis mold 18. The 
resulting breast prosthesis surface 20 will be of uniform 
thickness, mimicking the thickness and shape of plastic 
sheet 14. 

Once prosthesis surface 20 is dry, it may be removed from 
the mold and turned inside out as shown in FIG. 5. Once 
prosthesis Surface 20 is turned inside out, it forms a shape 
that is the precise mirror image of the patient's natural 
breast. Prosthesis surface 20 can then be trimmed for a 
Smooth edge by removing flashing 22. To form the complete 
prosthesis, the prosthesis surface 20 may be filled with a gel 
material, and a rear portion (not shown) can be attached in a 
conventional manner to finish the prosthesis. 

In an alternative embodiment of the invention, plastic 
sheet 14 may be turned inside out before positive prosthesis 
mold 16 and negative prosthesis mold 18 are formed. In this 
embodiment, positive prosthesis mold 16 would be a model 
of the mirror image of the patient’s natural breast rather than 
a model of the breast itself. It would be unnecessary to turn 
prosthesis surface 20 inside out after it is formed since it 
would already be in the shape of the mirror image of the 
patient's natural breast. 
The present invention has been described with reference 

to certain preferred and alternative embodiments which are 
intended to be exemplary only and not limiting to the full 
Scope of the present invention as set forth in the appended 
claims. 
What is claimed is: 
1. A method for forming a breast prosthesis comprising 

the method steps of: 
(a) producing a three-dimensional image of a breast by 

performing a computerized scan of the breast; 
(b) producing a positive model of the breast based on said 

three-dimensional image: 
(c) vacuum-forming a uniformly flat flexible sheet having 

a consistent thickness over said positive model Such 
that said flexible sheet is molded into the shape of said 
positive model thereby forming an interior side and 
exterior side; 

(d) casting a two-piece solid mold from said flexible 
sheet, said two piece mold comprising a first piece 
formed over the exterior side of said flexible sheet, and 
said second piece formed within the interior side of said 
flexible sheet: 

(e) introducing a curable material into said mold between 
said first piece and said second piece to form a breast 
prosthesis having an inner Surface and an outer Surface 
and having a consistent thickness; and 

(f) turning said breast prosthesis inside out such that said 
inner surface becomes the outer surface of said breast 
prosthesis to form a precise mirror image of the breast. 

2. The method of claim 1, wherein said thickness of said 
flexible sheet is about 1.9 millimeters. 

3. The method of claim 2, wherein said flexible sheet 
comprises vinyl. 

4. The method of claim 1, wherein the breast is held in a 
Support garment during step (a). 

5. The method of claim 4, wherein said support garment 
comprises a half-cup fitted underneath the breast. 

6. The method of claim 1, wherein said curable material is 
silicone material. 

7. The method of claim 1, wherein step (a) is performed 
using a camera on a 180° mount. 



used to perform step (c). 
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8. The method of claim 1, wherein step (b) is performed 
using a computer-controlled milling machine. 

9. A method of forming a breast prosthesis, comprising: 
(a) scanning the breast to create two-dimensional images 
of the breast from two or more angles, wherein the 5 
breast is held in a support garment during scanning of 
the breast, the support garment being at least partially 
altered such that an upper portion of the breast is 
uncovered for scanning, 

(b) using the two-dimensional images of the breast to cre 
ate a three-dimensional image, 

(c) using the three-dimensional image of the breast to pro 
duce a positive model of the breast, and 

(d) using the positive model to produce a breast prosthe 
Sis. 

10. The method of claim 9, wherein the breast is scanned 

15 

by a camera at various angles as the camera moves around 
the breast. 

II. The method of claim 9, wherein the breast is scanned 2O 
by a camera mounted on a support that allows the camera to 
move around the breast. 

12. The method of claim II, wherein the support allows 
the camera to rotate about 180° around the breast. 

13. The method of claim II, wherein the support allows 25 
the camera to move in an arc. 

14. The method of claim 9, further comprising transmit 
ting the three-dimensional image to a production facility. 

15. The method of claim 9, wherein a milling machine is 
30 

16. The method of claim 9, filrther comprising modifiving 
the three-dimensional image to reduce irregularities in the 
three-dimensional image caused by the support garment. 

17. A method for forming a breast prosthesis, comprising: 
(a) producing a three-dimensional image of a breast by 
performing a computerized scan of the breast, 

35 

(b) producing a positive model of the breast based on said 
three-dimensional image, 

(c) vacuum-forming a flexible sheet having a consistent 
thickness over said positive model such that said flex 
ible sheet is molded into the shape of said positive 
model thereby forming an interior side and exterior 
side, 

(d) casting a two-piece solid mold from said flexible sheet, 
said two-piece solid mold comprising a first piece 
formed over the exterior side of said flexible sheet, and 
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said second piece formed within the interior side of 
said flexible sheet, 

(e) injecting or pouring a curable material into said mold 
between said first piece and said second piece to form a 
breast prosthesis having an inner surface and an outer 
surface and having a consistent thickness, and 

(f) turning said breast prosthesis inside out such that said 
inner surface becomes the Outer surface of said breast 
prosthesis to form a mirror image of the breast. 

18. A method of forming a breast prosthesis, comprising: 
(a) scanning the breast to create at least one two 

dimensional image of the breast, 
(b) using One or more of the two-dimensional images of 

the breast to create a three-dimensional image, and 
(c) using the three-dimensional image of the breast to pro 

duce a positive model of the breast, 
(d) vacuum-forming a flexible sheet having a consistent 

thickness over said positive model such that said flex 
ible sheet is molded into the shape of said positive 
model thereby forming an interior side and exterior 
side, 

(e) casting a two-piece solid mold from said flexible sheet, 
said two-piece solid mold comprising a first piece 
formed over the exterior side of said flexible sheet, and 
said second piece formed within the interior side of 
said flexible sheet, and 

(f) injecting or pouring a curable material into said mold 
between said first piece and said second piece to form a 
breast prosthesis having an inner surface and an outer 
surface and having a consistent thickness. 

19. The method of claim 18, wherein step (a) is performed 
using a camera mounted on a support that allows the cam 
era to move in an arc around the breast. 

20. The method of claim 18, further comprising storing 
the three-dimensional image on a computer storage medium. 

21. The method of claim 18, wherein a milling machine is 
used to performed step (c). 

22. The method of claim 18, wherein the breast is held in a 
Support garment during Step (a). 

23. The method of claim 22, further comprising modifiving 
the three-dimensional image to reduce irregularities in the 
three-dimensional image caused by the support garment. 

24. The method of claim 9, wherein the support garment 
Only covers the lower portion of the breast. 


