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Title: CONTAINER DEVICE FOR BREAST PROSTHESIS FOR RECONSTRUCTIVE BREAST SURGERY
DESCRIPTION

The object of this patent application is the creation of a device to contain a breast prosthesis-

BRIEF DESCRIPTION OF RECONSTRUCTIVE BREAST SURGERY TECHNIQUE

Current surgery for reconstructing the breast following mastectomy is divided into two techniques

that mainly differ in the number of phases necessary for the reconstructive process.

In the technique with two phases, the surgeon prepares a sub-muscular pocket by creating a space

between the thoracic wall and the pectoralis major muscle, which is detached at the lower and

medial node at the fourth intercostal space.

The procedure then proceeds laterally along the section of serratus anterior muscle.

A specific tissue expander is then inserted into said pocket.

Progressive insufflation follows over subsequent days until the desired expansion has been reached.

The expander is then removed, but not before 4-6 months, through a second surgical operation

removing the expander and inserting the final prosthesis.

The reconstructive technique in a single phase consists of positioning a breast prosthesis

immediately after mastectomy into a sub-muscular pocket, created using the previously described

technique.

The breast prosthesis is inserted into the sub-muscular cavity and covered at its lower node with a

membrane composed of a bio-material.

The two techniques are used for small to medium size breasts.

The results of the two described techniques are similar from a physiological standpoint, because in

both cases they require the dissection and resection of the pectoralis major muscle, requiring its

dislocation and therefore substantial loss of movement.

With regard to the physiology of the pectoralis major muscle, it is confirmed that in the case of

disconnection, the movements that may experience deficit are forward movement and bending of

the arm, internal rotation, and adduction.

Furthermore, considering the movement of the shoulder and upper arm, the synergistic action of

finely modulated various muscle groups should also be considered; even modest weakening can

alter articulation in the shoulder with impact on normal activities in daily life.

The shoulder, both anatomically and functionally, is an extremely complex mechanism with very

extensive movement capacity.
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This requires implementing synergistic activation, adjustment and balance in the various muscle
components in relation to control of multiple movement parameters (direction, distance, strength,
resistance) to produce a qualitatively "normal", precise, smooth movement, that adapts to the
required movement task at hand.

The movements that may be impacted by deficit, in the case of partial injury to the pectoralis major,
are forward movement and bending of the arm, internal rotation and adduction, in lesser and
greater degrees.

As noted, capsular fibrosis that forms around a breast prosthesis in silicone, both fibrotic and
contractile, Beker 3 / 4, generates pain and imperfections on the patient's skin, but according to
French academics of ASNM, it is also the source of agglomeration of T1 lymphocytes, which in rare
cases can favor the occurrence of a new tumor: Anaplastic large-cell ymphoma (ALCL).

The solution to the two problems seems to be rapid surgical removal of the capsule and possible
replacement of the silicone breast prosthesis.

Some studies (Cheng et al) have demonstrated that covering the silicone prosthesis with a biological
material (ECM) effectively hides the presence of the synthetic material, silicone, from the body,
when the covering is bio-compatible, inert and does not send signals that are recognized by the
organism as foreign matter, to be encapsulated inside of a capsule that can then become fibrotic.
The biological matrix (ECM) is bio-compatible, bio-active, non-inert, and is recognized by the
organism as if it is its own tissue to be regenerated, and is in fact incorporated as self-tissue.

The reason for this is because the membrane in a biological matrix (ECM) is composed of collagen
and protein, which among mammals is highly conserved, and therefore, the human body recognizes
it as its own.

Subsequently, a silicone - human tissue interfacing favors the formation of an isolating capsule that
can become fibrotic, since the body does not recognize the synthetic material and enacts a response
to foreign matter.

On the contrary, interfacing between a collagen-based biological matrix and human tissue
incorporates the first into the formation of a thin, well-veined peri-prosthetic connective tissue.
The need to completely cover a breast implant with active biological material (ECM) is

acknowledged by the scientific community today.
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The purpose is to prevent contact between the breast implant silicone and the surrounding tissue,
limiting the risk of the formation of a contractile capsule with resulting possible agglomeration of T-
lymphocytes.

Natural polymers technology uses hydration and dehydration processes and mechanical pressing to
shape flat sheets of extracellular matrix according to the desired shape, also solid forms derived
from a sphere, when dehydrated at the end of the process, giving them a specific shape and memory
of form.

In fact, it should be noted that extracellular matrix (ECM is composed of dense parallel layers of
collagen fibers, while the layers of elastin tissue are destroyed by the deantigenation process.
Expelling water and air from the extracellular matrix is performed by compressing said collagen
fibers, which once pressed to specific values and dried, in the absence of functional elastin, maintain
their industrial form.

The transformation of the biological matrix (ECM) into self-tissue (incorporation) occurs in physical
conditions characterized by intimate contact between the biological matrix (ECM) and the
vascularized strip of tissue. The significance of intimate contact resides in the fact that the more
interfacing points between the matrix and the vascularized tissue there are, the greater the
possibility of transforming the matrix into self-tissue. The conformity of the matrix to the implant
site plays an important role in ensuring optimum interfacing to obtain maximum contact.

If the site of the implant is cylindrical, to obtain maximum contact between the matrix and the site
it is necessary to use a cylindrical shaped matrix.

If the site of the implant is a flat surface, a flat sheet is necessary.

According to the technique described in the patent application EP2903563;ewned-bytheApplicant,
a technique consists of the positioning of a silicone prosthesis wrapped with a flat shaped sheet of
collagen biological matrix over the pectoralis major muscle.

Therefore the description in the document EP2903563 is a solution for the various problems that
derive from detachment of the pectoralis major muscle from its natural position.

Nonetheless, said device requires a tailor-made preparation of a collagen matrix fabric around the
silicone prosthesis. This action must be carried out with clamp, scissors, and suture thread to render
the fabric in the right form for the selected prosthesis.

During the preparation time, which varies from 30 to 45 minutes, the manipulation of the collagen

matrix comports higher risk of infection.
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Furthermore, the preparation described above is not always suitable in consideration of the varied
skills of the surgeon in "cut and sew" operations.

The TV2012A000148 patent application describes a breast prosthesis that consists of a fixed
structure composed of three elements: a central nucleus in a filler material, an intermediate shell
that sets a desired and controlled form for the central nucleus, and an external shell in bio-material
with a flat posterior surface fitted with appendages that can be sutured to the pectoralis major
muscle.

The invention described in the document TV2012A0000148 has a series of appendages designed to
favor the suturing process to the muscle, an operation that requires the application of sixteen -
eighteen stitches.

The patent application US2842775 describes a prosthesis made up of a first and second element,
where said second element is physically distinct from the first and is inserted into the same, where
the final single unit made from the "first element and second element" favor preventing the
complete absorption of fluids, as well as preventing rigidity in the prosthesis.

According to the invention described in the document US2842775, the second element has a
channel with a cannula that fills the element with organic fluids.

In particular, the document US2842775 describes mixed surgical prostheses for subcutaneous
insertion in the patient to replace the removed organs of the body, defined by the external walls,
consisting entirely of resistant plastic surgical spongy material, which has a entry point in the
exterior part that extends along the entire interior part in which the living tissues and fluids can
penetrate, since this channel is an access into the wall of the device, with a waterproof sac of fluid
inserted into said hollow device through the channel, a filling tube joined to the sac and accessible
through the channel, said tube suitable for holding the fluid and yielding inside of the sac.

The item described in the patent application EP3056167 describes a medical support device that
essentially is composed of a back wall, a front curved wall and a pocket made between the front
and back parts to house a breast prosthesis characterized by the fact that the area of the back wall
is substantially wider than the projected area of the front part.

According to the description and claims in document EP3056167 the device has a hemispherical
form and the surface of the back wall is greater in a variable percentage between 50% - 100% than

the surface of the front wall. The item described in document D3 EP3056167, as conceived and
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explained, does not permit complete closure action of the wall on the hemispherical portion
containing the prosthesis.

The item described in the patent application US3293663A describes a breast prosthesis constituted
by two physically distinct elements, of which one including a flexible container with a breast shape,
a soft gel, and a structure that has a wave-like surface attached to a part of the container in a way
that the tissue can grow through the wave-like structure and anchor the prosthesis to the thoracic
wall.

According to the description and claims for the item that is the object of patent application
US3293663A, a breast prosthesis filled with a soft gel, preferably silicone-based, with a front wall
and a back wall, with said back wall with smaller areas in porous material, creating waves to allow
growth of the patient's tissue to anchor to the thoracic wall.

The back wall is in a porous material that allows the tissue to penetrate, but the material is not
absorbed by the body.

According to the description in document US3293663A, filling with gel takes place once the covering

has been positioned.

The document US2017189208 describes an external breast prosthesis comprised of a shell in flexible
material with the shape of a breast, said shell forming an internal cavity protected by a cover, which
is a face of the breast prosthesis, called the external face, which is suitable for pressing onto the
chest of the person, said cavity containing elements for adjustment of the weight of the prosthesis,
where the element that creates weight is composed of ballast elements, distributed along the
sagittal plane of the prosthesis, substantially orthogonal to the plane of the cover.

According to the description in document US2017189208, the device is designed to be positioned
outside of the body to serve as a temporary simulation of a breast, with discs in different weights
and shapes inserted inside of it.

The device described in document US2017189208 is therefore not suitable for being permanently
and irreversibly inserted into the human body.

The main function of the object of this invention is therefore to resolve the technical and medical
issues mentioned above, eliminating the aforesaid problems in the technique and providing an

invention that permits reconstructing the breast after mastectomy without compromising the
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function of the pectoral muscle, but reducing the operating and handling times with the sterile
matrix to adapt it to the chosen size of the prosthesis, with drastic reduction in the risk of infection.
Another purpose, no less important, is to define an invention that limits capsular contraction in the
prosthesis.

Another purpose of the invention in this patent application is to create a device that allows obtaining
optimum interface to achieve maximum contact between the matrix and the site.

The object of this invention is therefore to be a device that covers a breast prosthesis with the
characteristics defined in the following claims, which constitute an integral part of this description.
The object of this patent application consists of a

medical device for breast reconstruction, composed of a container body, which is composed of a
half shell and a flat appendage associated without a continuous solution to a portion of the base of
said half shell.

In a preferential but not exclusive form, the half shell (2) has a hollow spherical dome shape, joined
continuously to the appendage (3) constituted by a preferably but not exclusively flat sheet with a
round or oval shape defining the base.

Additional characteristics and advantages of the device described as the invention are evident in
the following detailed description, made with reference to the attached drawings, referring to the
commonly adopted form for implementation, but not imperative and not restrictive with regard to
the invention, in which the product demonstrates a configuration with half shell and flat base.

Fig. 1 demonstrates a side view of the container device in an open configuration;

fig. 2 demonstrates an upper and lower view of the container device in an open configuration;

fig. 3 demonstrates the container device in a close configuration containing a breast prosthesis;
fig. 4 demonstrates the container device and positioning of the breast prosthesis.

With reference to the attached Figures, the container device that is the object of this patent
application in an open configuration (1) is composed of a half shell (2) in a substantially
complementary form to the external surface of a breast prosthesis (4) and a flat appendage (3)
associated without a continuous solution to a portion of the base of the half shell (2).

According to the invention that is the object of this patent application, the external surface of the
half shell (2) and the external surface of the appendage (3) together form the container body in the
closed configuration, said container body (1.1) with a flat base in correspondence to the coupling

plane of the appendage (3) to the half shell (2).
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According to the invention in the object of this patent application, the surface of the appendage (3)
is greater than or equal to the area of the base of the half shell (2).

As demonstrated in Fig. 3 and 4, once the breast prosthesis is inserted (4), the perimeter of the
appendage (3) is sutured to the perimeter of the base of the half shell (2) to obtain the container
device in the closed configuration (1.1).

Subsequently, to overlap the appendage (3) on the half shell (2) to obtain a container (1.1) with a
flat base to contain or containing or integrating a breast prosthesis (4), where said container (1.1)
can be inserted between the skin and the pectoralis major muscle and sutured to the latter.

In a preferential but not exclusive form, the half shell (2) has a hollow spherical dome shape, joined
continuously to the appendage (3) defining the base of the same dome.

In a preferential but not exclusive form, the surface of the appendage (3) is circular.

In a preferential but not exclusive form, the surface of the appendage (3) is oval.

Independently of the preferential but not exclusive forms, once the breast prosthesis (4) is inserted
into the half shell (2), the border that constitutes the perimeter of the appendage (3) is sutured to
the lower border of the half shell (2), constituting the perimeter of the base of the half shell (2)
itself, therefore obtaining a container device (1.1) that completely encloses said breast prosthesis
inside of it (4), which is then sutured to the pectoralis major muscle.

The flat base of the container device (1.1) constitutes a platform for attaching the half shell (2) to
the pectoralis major muscle, and for guaranteeing stability over time of the anatomical form, also
when subjected to the force of gravity.

In practice, it was observed that the invention reached the aforesaid objectives and purpose, having
obtained a medical device that can be used in applications and not compromising the functionality
of the pectoralis major muscle, preventing any muscular injury between the median part and the
clavicle, sternum, cartilage of the first six / seven ribs, external oblique muscle (median) and crest
below the greater tuberosity of the humerus (lateral).

The aforesaid device allows maintaining movement of the pectoralis major muscle, avoiding the
need for rehabilitation therapy and eliminating costs associated with this disability.

The device also results in a drastic reduction in post-operative pain, eliminating the risk of muscle
contraction, the muscle allows maintaining the stock in the case of a revision, and requires less
surgery time and less complexity in the operation, given that no prosthetic materials are dislocated,

being dynamic and static, and with less bleeding.
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Said device drastically reduces the risk of capsular contraction caused by contact between the
silicone and the surrounding tissues, and the risk of requiring another operation to remove the
capsule due to the occurrence of a new type of tumor: ALCL.

The result is a superior aesthetic effect, both in the short and long-term.

Another advantage of this invention, which also exceeds patent EP2903563, is the drastic reduction
in operating times. The device that is the object of this patent application, consisting of a flexible
contained composed of a concave cup inside of which the breast prosthesis is housed and then
subsequently closed to create a single body that does not require placement through the suturing
of various septa. The decrease in maneuvers also decreases the risk of infection. In the place of the
sixteen / eighteen suture stitches necessary for packaging a device with several septa, only three or
four stitches are necessary for completing the union between the base to the dome.

The operating times are also reduced by 30 minutes, influencing the overall reduction of 25% in the
time necessary for the surgery, with certain positive impacts in the reduction of post-operative
complications.

The appendage (3) is united continuously to the half shell (2) so that three stitches are sufficient for
inserting the flexible container holding the silicone prosthesis.

The complete enclosure, also in the back, of the prosthesis through the invention constituted of
biological matrix (ECM) prevents contact between the silicone and the surrounding tissues, with the
certain advantage of not activating the anti-inflammatory response that is typically enacted by
foreign matter when tissue and synthetic material make contact.

In short, the device is beneficial for the patient from these points of view, given that psychologically
speaking the patient benefits from the rapid operation in only one sitting, with a simplified
technique, which eliminates the need to maneuver muscles, can be carried out in a much quicker
time span, with less bleeding and a reduction in loss of blood and plasma, with a lowered risk both
during and following the operation, also from a physiological standpoint, the patient will not be
subjected to any loss of movement caused by the resection / disconnection of the pectoral muscles
and will not be subjected to the same level and extension of clinical pain as in the previous surgical
procedure, and the recovery time will be significantly reduced, improving the professional life of the
patient with a more rapid return to the workplace.

It will be possible for the patient to carry out the same physical activities as without said device,

maintaining a high quality of life in their daily activities.



Title: GO 2021/024284/!CE FOR BREAST PROSTHESIS FOR RECONSTRUCTIVE lpCT/1T2020/050188

Anatomically speaking, the pectoralis major muscle remains intact and its structure is maintained
complete, and it will not be involved in the procedure and left for any subsequent operations that
could involve the muscle fascia.

The materials used and the dimensions that constitute the single components of the invention may
be selected based on specific requirements.

The various means for implementing different functions certainly must not co-exist only in the
illustrated form, but can also take on many different forms not illustrated here.

The features indicated as beneficial, convenient, or similar can also be omitted or substituted with

equivalents.
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CLAIMS
1. Medical device for breast reconstruction to contain or containing or integrating a
breast implant, said device being designed for placement between the skin and the
pectoralis major muscle, able to be sutured to the same muscle, constituted by a
container body (1;1.1) which is constituted by a half shell (2) and a flat appendage (3)
characterized by the fact that the half shell (2) is associated with the flat appendage (3)
without a continuous solution to a portion of the base of said half shell (2).
2. Medical device according to claim 1 characterized by the fact that the internal
surface of the half shell (2) has a shape that is substantially complementary to the
external surface of a breast implant (4).
3. Medical device according to previous claims characterized by the fact that the
external surface of the half shell (2) and the external surface of the flat appendage (3)
together form the container body (1.1) with a flat base corresponding to the coupling
surface of the appendage (3) the the half shell (2).
4. Device according to the previous claims characterized by the fact that the surface of
the appendage (3) is greater than or equal to the area of the base of the half shell (2).
5. Device according to any of the previous claims characterized by the fact that the
appendage (3) has a circular shape.
6. Device according to any of the previous claims 1,2,3,4,5 characterized by the fact
that the appendage (3) has an oval shape.
7. Device according to the previous claims characterized by the fact that it is made in

bio-material.
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