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EXTENSION APPARATUS FOR ARTIFICIAL

HAIR IMPLANTS
CROSS-REFERENCE TO RELATED
APPLICATIONS
[0001] This bypass continuation-in-part application

claims the benefit under 35 US.C. § 120 of international
application PCT/US2018/044298 filed on IJul. 30, 2018
which in turn claims the claim benefit under 35 U.S.C. § 120
of both U.S. application Ser. No. 15/665,369, filed on Jul.
31, 2017 (now U.S. Pat. No. 9,993,334) and U.S. application
Ser. No. 15/718,637 filed on Sep. 28, 2017 (now U.S. Pat.
No. 10,105,212), all of which are entitled HAIR
IMPLANTS COMPRISING ENHANCED ANCHORING
AND MEDICAL SAFETY FEATURES and all of whose
entire disclosures are incorporated by reference herein. U.S.
application Ser. No. 15/718,637 (now U.S. Pat. No. 10,105,
212) is also a continuation-in-part application and claims the
benefit under 35 U.S.C. § 120 of U.S. application Ser. No.
15/665,369 (now U.S. Pat. No. 9,993 334).

BACKGROUND OF THE INVENTION

1. Field of Invention

[0002] This invention relates to the field of hair replace-
ment and more particularly to artificial hair implantation and
the extension and repair of implanted hairs.

2. Description of Related Art

[0003] For millennia men and women have been con-
cerned, ridiculed, and even suicidal regarding hair loss and
the physical and cosmetic impact it makes upon ones’
appearance, especially the loss of scalp or facial hair (2-6).
Causes of hair loss are numerous including genetic disor-
ders, genetic inheritance, stress from illness, fever, or physi-
cal activity, chemotherapy, pulling on hair, curling irons,
chemical processing of hair for shaping or coloring etc.,
aging, poor diet, thyroid disease, ringworm, and many other
skin and non-skin diseases too lengthy to list here (1,7.8,
13,14,17).

[0004] While artificial hair has been used to ameliorate the
appearance of hair loss, hair pieces or hair implants often do
not look or feel natural, as they repeatedly fail to possess the
correct color, texture, volume, or density patterns to match
existing natural hair growth. Additionally, styling artificial
hair is challenging, as hair strands become permanently
shortened through daily breakage or cutting the hair.
[0005] Hair extensions have been utilized to add length
and volume to existing natural hair. Removable hair pieces
that can be attached via clips, combs, snaps, or interlocking
strips can give the appearance of length, but often are not
customized to fit the appearance of the natural hair (18).
Moreover, they only provide a temporary solution for short-
ened hair or hair loss. For a more permanent option, many
hair extensions are held together by a vinyl strip that attaches
near the roots of existing hair with an adhesive (19).
Additionally, other hair extensions are attached to existing
hair by looping a natural hair lock through a ring structure
to which an extension is attached (20). The ring structure
then slides to the base of the natural hair and is crimped to
fasten the extension in place. However, this risks the pos-
sibility of extensions falling out through daily use, as the
rings create obstacles during the hair grooming process.
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Other extensions require that natural hair be tied or weaved
together with the artificial extensions, generating possibili-
ties of damage to existing hair. (21). Even for those with a
natural base of hair, these attachment methods can prove to
be uncomfortable for the wearer, limiting hair extension
options for those looking for semi-permanent hair length
with a natural feel.

[0006] Despite the multitude of hair extensions on the
market, most extensions require an adequate natural hair
base to which they are able to attach. For those that do not
wish to wear wigs and have hair loss to the degree where
traditional extensions cannot be discretely and securely
fastened, some have looked to hair implants as a solution.
These aforementioned implant systems are preferred, but do
not limit the scope of the invention.

[0007] However, even successfully placed hair implants
with minimal or no side effects have limitations, as they
contain artificial hair that is permanently shortened once
breakage occurs or the strands are cut. Hair implants often
do not support the application of traditional hair extensions,
as these extensions not only place strain on the hair anchor,
but also fail to securely attach. Once breakage or shortening
of the artificial hair occurs, it is difficult to maintain desired
volume, length, and density patterns necessary to achieve
natural looking hair. Thus, there remains a need for a means
of attaching extensions or ancillary hairs to the implanted
hair, creating a natural, voluminous, and lengthy appearance
without placing excessive strain on the implant anchor.
[0008] Incorporated by reference herein in their entireties
are U.S. Pat. No. 9,993,334 (Loria), U.S. Pat. No. 10,105,
212 (Loria) and PCT/US2018/044298 (Lorstan Pharmaceu-
tical LLC) and U.S. Pat. No. 5,061,284 (Laghi).

SUMMARY OF THE INVENTION

[0009] An extension apparatus for an artificial implanted
hair element in a patient’s epidermis is disclosed. The
artificial implanted hair element projects beyond the epider-
mis and has a distal end. The extension apparatus comprises:
a cylindrical structure having a first end with a first cavity
therein and a second end with a second cavity therein; and
wherein the first cavity is configured to receive the distal end
therein and the second cavity is configured to receive at least
one hair extension element therein.

[0010] Another extension apparatus for an artificial
implanted hair element in a patient’s epidermis is disclosed.
The artificial implanted hair element projects beyond the
epidermis and comprises a hollow interior and wherein the
artificial implanted hair element has a distal end. The
extension apparatus comprises: a hair extension having a
hair extension element forming a first portion of the hair
extension and a projection forming a second portion, oppo-
site the first portion, for being received inside the hollow
interior of the artificial implanted hair element; and wherein
the hair extension element comprises a hollow portion.
[0011] A further extension apparatus for an artificial
implanted hair element in a patient’s epidermis is disclosed.
The artificial implanted hair element projects beyond the
epidermis and wherein the artificial implanted hair element
has a distal end. The extension apparatus comprises: a hair
extension comprising a core having a hair extension element
projecting from one side of the core and a single cavity
located on a second side, opposite the one side, of said core,
and wherein the single cavity is configured for receiving the
distal end of the artificial implanted hair element therein.
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[0012] An even further extension apparatus for an artificial
implanted hair element in a patient’s epidermis is disclosed.
The artificial implanted hair element projects beyond the
epidermis and has a distal end. The apparatus comprises: a
hair extension element having distal portion and a proximal
portion, wherein the distal portion comprises ancillary hair
elements and wherein the ancillary elements comprise bud
structures wherein the bud structures provide points of
attachment for further hair extensions if desired; and
wherein the proximal portion of the hair extension is con-
figured for being adhesively connected to the distal end of
the artificial implanted hair element.

[0013] A hair implant suitable for subcutaneous implan-
tation within a patient is disclosed. The hair implant com-
prises: an anchor body having a plurality of apertures
therethrough and wherein the anchor body is configured for
subcutaneous implantation, the anchor body comprising at
least two artificial hair elements that protrude from a distal
end of the anchor body and wherein the at least two artificial
hair elements are configured for projecting out of the epi-
dermis of the patient; at least one of the two artificial hair
elements comprising ancillary hair elements and wherein the
ancillary hair elements comprise bud structures thereon
wherein the bud structures provide points of attachment for
further hair extensions if desired; and wherein the other one
of the at least two artificial hair elements comprises an
extension apparatus (e.g., an extension apparatus having a
cylindrical structure, or a combined hair extension element
and an opposed projection, or a combined hair extension
element on one end and a single cavity on the opposite end,
etc.) for attaching a hair extension to a distal end of the other
one of said at least two artificial hair elements.

[0014] In certain embodiments, the hair bud structure is
solid.

[0015] In certain embodiments, the hair bud structure is
hollow.

[0016] In certain embodiments, the hair extension element
comprises ancillary hairs that are molded to the shaft of the
primary hair.

[0017] In certain embodiments, the hair extension element
comprises at least one hair bud structure.

[0018] In certain embodiments, the hair extension element
is a synthetic hair comprising polymer filaments selected
from the group consisting of polypropylene, polyvinyl chlo-
ride, polyamide, polyethylene, polyacrylonitrile, polyvi-
nylidene chloride, polyurethane, polyester, and copolymers
thereof.

[0019] In certain embodiments, a method of securing an
extension apparatus to an artificial implant hair, comprising:
(a) attaching the artificial implant hair to an extension
apparatus, and (b) utilizing an attachment technique inde-
pendently selected from the group of: friction, heat, adhe-
sive, or chemical reaction.,

[0020] In certain embodiments, attaching the artificial
implant hair to the attachment apparatus further comprises
inserting the distal end of the implant hair into the proximal
cavity of the extension apparatus.

[0021] In certain embodiments, attaching the artificial
implant hair to the attachment apparatus further comprises
inserting the proximal end of at least one extension element
into the distal cavity of the extension apparatus.

[0022] In certain embodiments attaching the artificial
implant hair to the attachment apparatus further comprises:
(a) utilizing an implant hair with a hollow core, and (b)
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inserting the proximal protrusion of the attachment appara-
tus element into the hollow core of the implant hair.
[0023] In certain embodiments, attaching the artificial
implant hair to the attachment apparatus comprises: (a)
utilizing a solid hair bud structure; and (b) inserting the hair
bud structure into the proximal cavity of the extension
apparatus.

[0024] In certain embodiments, attaching the artificial
implant hair to the extension apparatus comprises: (a) uti-
lizing a hollow hair bud structure, and (b) inserting the
proximal protrusion of the extension apparatus into the
hollow hair bud structure.

[0025] A method for forming a hair extension on an
artificial implanted hair element in a patient’s epidermis is
disclosed. The artificial implanted hair element projects
beyond the epidermis and has a distal end. The method
comprises: forming a cylindrical structure having a first end
with a first cavity therein and a second end with a second
cavity therein; positioning a portion of at least one hair
extension element into the first cavity therein and securing
the portion therein; and positioning the distal end of the
artificial implanted hair into the second cavity and securing
(e.g., using friction, heat, adhesive or other chemical means,
etc.) the distal end therein.

[0026] A method for forming a hair extension on an
artificial implanted hair element in a patient’s epidermis is
disclosed. The artificial implanted hair element projects
beyond the epidermis and comprises a hollow interior. The
artificial implanted hair element has a distal end. The
method comprises: molding a hair extension element on a
first end of a hair extension; forming a projection at a second
end, opposite the first end; inserting the projection inside the
hollow interior of the artificial implanted hair element; and
securing (e.g., using friction, heat, adhesive or other chemi-
cal means, etc.) the projection inside the hollow interior of
the artificial implanted hair element.

[0027] A method for forming a hair extension on an
artificial implanted hair element in a patient’s epidermis is
disclosed. The artificial implanted hair element projects
beyond the epidermis and has a distal end. The method
comprises: molding a hair extension on first end of a hair
extension core; forming a single cavity on a second end,
opposite the first end, of the core; inserting the distal end of
the artificial implanted hair element within the single cavity;
and securing (e.g., using friction, heat, adhesive or other
chemical means, etc.) the distal end inside the single cavity.
[0028] A method for forming a hair extension on an
artificial implanted hair element in a patient’s epidermis is
disclosed. The artificial implanted hair element projects
beyond the epidermis and has a distal end. The method
comprises: molding a hair extension element having a distal
portion and a proximal portion and forming ancillary hair
elements, having bud structures thereon, on the distal por-
tion; and adhesively connecting the proximal portion of the
hair extension to the distal end of the artificial implanted hair
element.

[0029] A method for forming a hair implant suitable for
subcutaneous implantation within a patient is disclosed. The
method comprises: forming an anchor body having a plu-
rality of apertures therethrough and wherein the anchor body
is configured for subcutaneous implantation; forming at least
two artificial hair elements that protrude from a distal end of
the anchor body and wherein at least one of the two artificial
hair elements is formed with ancillary hair elements having
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bud structures thereon, the bud structures providing points
of attachment for further hair extensions; securing (e.g.,
using friction, heat, adhesive or other chemical means, etc.)
an extension apparatus, comprising the hair extension, to a
distal end of the other one of the at least two artificial hair
elements to join the hair extension on the other one of the at
least two artificial hair elements.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

[0030] Theinvention will be described in conjunction with
the following drawings in which like reference numerals
designate like elements and wherein:

[0031] FIG. 1A1is an enlarged isometric view of a first hair
extension attachment apparatus of the invention;

[0032] FIG. 1B is a cross-sectional view of the first
attachment apparatus of FIG. 1A taken along line 1A-1A of
FIG. 1A

[0033] FIG. 1C shows an enlarged side view of a hair
implant comprising a hair anchor and an artificial implant
hair;

[0034] FIG. 1D depicts the artificial implant hair of FIG.
1C having suffered a breakage;

[0035] FIG. 1E depicts the broken artificial implant hair of
FIG. 1D being repaired using the first attachment apparatus
of FIG. 1A, shown in cross-section;

[0036] FIG. 2A is a partial isometric view of a second hair
extension attachment apparatus of the invention;

[0037] FIG. 2B shows an enlarged side view of a hair
implant comprising a hair anchor and artificial hair element
with a hollow inner core;

[0038] FIG. 2C depicts the artificial implant hair of FIG.
2B having suffered a breakage;

[0039] FIG. 2D depicts the broken artificial implant hair of
FIG. 2C being repaired using the second attachment appa-
ratus of FIG. 2A,;

[0040] FIG. 3A is an isometric view of a third hair
extension attachment apparatus of the invention;

[0041] FIG. 3B is an enlarged, front view of a hair implant
repair utilizing the third attachment apparatus of FIG. 3A;
[0042] FIG. 4 is an enlarged front view of a hair implant
utilizing a further embodiment of the first attachment appa-
ratus of the mvention;

[0043] FIG. 5 is an enlarged front view of a hair implant
comprising a plurality of hair elements, using the various
extension attachments, and wherein bud structures, both
solid and hollow, are also provided to serve as points of
attachment for additional hair extensions to provide a more
fuller hair look, if desired,;

[0044] FIG. 6 is an enlarged front view of a hair implant
utilizing a further embodiment of the second attachment
apparatus of the invention;

[0045] FIG. 7 is an enlarged front view of a hair implant
utilizing a further embodiment of the third attachment
apparatus of the invention; and

[0046] FIG. 8 is an enlarged front view of a hair implant
utilizing a further embodiment a hair extension element.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS OF THE INVENTION

[0047] The goal of adding artificial hair elements to the
body is to achieve a natural appearance with minimal to no
side effects. Observing the natural form of existing living
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hair follicles and their anatomy has provided valuable infor-
mation regarding desirable structural and functional ele-
ments of artificial hair implant extension materials, design,
and attachment technique.

[0048] Natural hair visibly appears exiting from the skin
from the deeper dermal layer. This is a very important
observation (9,10). If one examines traditional hair weaves,
hair extensions, or similar hair systems, the hair exits from
above the skin and often looks unnatural when it does not
match the natural hair color or hair density patterns that are
found with natural hair growth on the sides and back of the
scalp. Upon close inspection of these hair systems, it is
possible to see the artificial substrate to which the hair is
anchored. In addition, the hair system requires some type of
mechanism for anchoring the substrate to the skin itself,
such as tape, glue, or some type of clip. This type of system
is like wearing a thick wooly hat which can be uncomfort-
able at times regarding heat, sweating, and irritation.

[0049] Natural anatomic hair density and patterns vary
according to a person’s age and sex. Extending the length of
implanted hairs with an extension system serves as a method
of achieving a lengthier and denser appearance even when
there are few naturally grown hairs to which the extensions
may adhere. Ideally, achieving the appropriate hair density
results may be aided by utilizing a sleek and narrow implant
design which allows close placement or approximation
between each hair implant. The hair implant design prefer-
ably mimics the general size and shape of the natural hair
follicle (11,12). This issue of achieving high hair densities
becomes critical for women and young men because, in a
large majority of times, they have very full and dense hair
patterns showing no signs of hair loss, hair recess patterns,
or any balding patterns whatsoever. Any type of hair resto-
ration that yields a low-density look will result in a sub-
optimal look for such patients, which results in disappoint-
ment and low self-esteem.

[0050] Traditional use of artificial hair, such as hair pieces,
weaves, wigs, etc., can achieve the hair density and pattern,
but these systems are just too unnatural looking and are very
uncomfortable generating heat, sweat, and, in addition, skin
irritation, inflammation and traction alopecia resulting in
further natural hair loss (13-16).

[0051] There are about 100,000 hairs on the human scalp,
and about 5 million on the human body. There are about 120
square inches of hair bearing skin on the scalp. Each square
inch, or 6.4 square centimeters, comprises 833 hairs, or
about 130 hairs per square centimeter.

[0052] Hair loss is not perceived or observed until about
50% is lost. The ultimate goal in hair restoration is to
achieve the appearance of a full head of hair, which can be
achieved by providing only 50% of the normal quantity of
hair per unit area. The invention can provide the appearance
of a full head of hair or something less for those whose hair
restoration goals are more modest.

[0053] The invention preferably enables adding hair
extensions to implanted hairs to add volume, length, and/or
repair breakage. The extra density will maintain the appear-
ance of a full head of hair for a greater length of time.

[0054] Upon examining the scalp, it will be observed that
most hair follicles naturally group close together in clusters,
and typically are not isolated as single hair follicles. These
natural groupings are termed “follicular units” or FUs. This
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aspect of natural anatomy has been taken into consideration
in the design and manufacturing of the artificial hair implant
extensions.

[0055] Creating an extension system allowing for ancil-
lary hairs to attach to hair extension strands not only adds
length to shortened hair and repairs breakage, but also adds
volume by resembling the clusters of hair naturally found in
FUs. This system even allows for more hair to be added over
time through the use of hair bud structures, counteracting
progressive hair loss.

[0056] Thus, there are several features in the natural
anatomic design that can be emulated in the artificial design
to meet the patient’s goals of achieving a full or near full
complement of naturally feeling and looking hair. Artificial
implant hair extension apparatuses of the invention prefer-
ably provide one or more of the following features: (1) the
implant hair and the extension element meeting in a natural,
continuous-looking fashion, (2) natural hair density and
pattern, and (3) appropriate anchoring of the hair extension
to the implant hair to prevent the extension strands from
falling out.

[0057] Hair Implantation: Structure, Function, and New
Innovative Considerations

[0058] Natural Look

[0059] Obtaining the natural look of hair length and den-
sity can be accomplished by emulating the natural hair fiber.
The hair strand(s) within the extension apparatus can be
tailored in color, shape, length, etc., to the anatomic location
and cosmetic desires and needs of the patient. For example,
hair implant extensions can be custom designed to be long,
short, straight, curly, black, or blonde, etc. Hair implant
extensions can also be customized for the eyebrows, pubic,
and other areas of the body. See, e.g., Otberg et al. (58).
[0060] Materials suitable for the hair extension strand
component of the inventive extension apparatus include but
are not limited to human hair, animal hair and synthetic
polymers. Non-limiting examples of polymers suitable for
synthetic hair include one or more of polypropylene, poly-
vinyl chloride, polyamide, polyethylene, polyacrylonitrile,
polyvinylidene chloride, polyurethane and polyester.
[0061] Hair suitable for use in the invention can be
straight, tightly curled or loosely curled. Suitable hair can be
colored, partially colored or uncolored. The length of the
hair fibers is not particularly limited, but suitable hair fibers
are preferably at least 5 cm or at least 10 cm or at least 15
cm in length for ease of styling after application. Hair
materials suitable for use in the invention preferably have a
diameter similar to naturally occurring hair, for example,
ranging from 0.02 to 0.2 mm. The cross-sectional shape of
the hair is preferably elliptical or round, like naturally
occurring hair.

[0062] Suitable hair for application of hair extensions
includes solid hair, hair with a hollow internal hair chamber,
hair with ancillary hairs stemming from the primary hair
strand, and hair with budding structures that allow direct
attachment of hair extension strands. Said hair may be of
various textures and colors. Applied hair extensions may
similarly be solid, possess a hollow internal hair chamber,
possess a proximal protrusion, have ornamentation, have
ancillary hairs, or feature hair budding structures. The hair
extensions may also comprise various hair textures and
colors.

[0063] Materials suitable for use if the attachment appa-
ratus component of the invention include metals, plastics,
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silicone, rubber, and polymers of polypropylene, polyvinyl
chloride, polyamide, polyethylene, polyacrylonitrile, poly-
vinylidene chloride, polyurethane and polyester.

[0064] Implant hair extensions may also be suitably
attached through methods comprising adhesive, heat, chemi-
cal means, or an attachment apparatus that attaches the hair
extension to the implant hair element via friction, heat,
adhesive, or other chemical means.

[0065] Design

[0066] Introduction

[0067] The design used for the hair implant extension
apparatuses of the invention involves hair extension ele-
ments of a certain length, texture, internal structure, external
structure, and attachment mechanisms to optimize certain
objectives such as providing secure attachment, natural and
appropriate hair density and pattern placement, and struc-
tural integrity to prevent breakage.

[0068] Natural Look of Lengthened Hair

[0069] One key design factor for making hair implant
extensions look as natural as possible is adding the extension
apparatus to the end of an existing implant hair element,
giving the appearance of a continuous strand of hair exiting
the scalp. Natural hair exiting the scalp (with all of its natural
anatomic features) is the ultimate goal to parallel.

[0070] The natural hair exiting the epidermis has certain
anatomic features such the distal end of the hair implant
extension having a tubular shape and minimal diameter.
With an appropriate distal to proximal widening slope. the
hair implant extension will allow internal sloping to be the
same or similar to natural hair. Additionally, designing a
wide array of colors, textures, lengths, and densities of
extensions will allow the extension strand to match the
appearance of the implanted strand, giving a cohesive look.
[0071] Hair Density and Hair Pattern

[0072] Hair density and patterns vary among men and
women, among the young and old, among race and religions.
Natural looking hair, whether the implants are sparsely or
closely placed, can achieve the desired hair density and
pattern goals for each patient. The high density or “very
thick look”, for the young and women, can be achieved by
utilizing hair extension elements that have the ability to add
ancillary hair elements, resulting in a dense natural hair
pattern look. Conversely, a less dense extension can be
utilized for elderly men, as desired.

[0073] Anchoring of the Hair Implant Extension

[0074] Design, involving the attachment apparatus will be
the most significant aspects regarding hair implant extension
anchoring. The attachment apparatus utilized will depend on
the internal and external features of the implanted hair to
which it will attach.

[0075] The internal structure of the implant hair to which
the apparatus will attach may be solid or have a hollow core.
Implant hair elements with hollow internal hair chambers or
cores may be augmented with an extension containing an
embodiment of the second attachment apparatus comprising
a proximal protrusion to fit within the hollow chamber. This
method is particularly effective to achieve a seamless con-
nection between the implant hair and the extension strand.
Solid hair elements may be augmented with an extension by
being inserted into a further embodiment of an attachment
apparatus such as the first or third attachment apparatuses
that remain on the outside of the hairs.

[0076] The internal structure of the attachment apparatus
may vary according to the embodiment. The first attachment



US 2019/0117378 Al

apparatus comprises a solid cylindrical structure into which
a first cavity on one end of the structure is formed while a
second cavity is formed in the second opposite end of the
structure. The implant hair inserts into one of the cavities,
while the extension element(s) inserts into the other cavity.
The third attachment apparatus also comprises a solid struc-
ture into which a single cavity is formed on one end of the
structure. On the other end of the solid structure, opposite
the single cavity, a hair extension element is molded to the
attachment structure itself and may be a single hair, multiple
hairs, or possess hair buds or ancillary hairs stemming off of
primary hairs. The second attachment apparatus, however,
comprises no cavities and instead possesses a protrusion that
may be inserted into a hollow implant hair, hollow hair bud,
or hollow extension strand. The fourth attachment apparatus
also possesses this protrusion-like structure, but due to its
ornamental nature, it can be modified to have the attachment
mechanism of the first, second, or third attachment appara-
tuses used therewith.

[0077] The external structure of the hair extension element
of the apparatus may contain ancillary hairs or hair bud
structures. Ancillary hairs may be permanently attached to
the primary hair of the extension. Hair bud structures may
also emerge from the primary hair and serve as points of
attachment for ancillary hairs. These structures may be solid
or hollow protrusions and can allow for extra hair density
and volume as well as for additional adding/subtracting of
density and volume over time. For solid hair buds, an
extension apparatus embodiment with an external attach-
ment system, such as the first or third attachment appara-
tuses is preferable to add length to the primary hair. For
hollow hair buds, an extension apparatus embodiment with
an internal attachment system, such as the second or fourth
attachment apparatuses is preferred, as the protrusion on the
attachment apparatuses may insert into the hollow bud.
[0078] While the extension strands comprising the ancil-
lary hair and hair bud structures are preferably attached with
an apparatus, they may also be attached directly to the
implant hair itself via adhesive, heat, or other chemical
means.

[0079] Hair Implant Extension Features

[0080] There are two main concerns when making hair
extensions—unnatural appearance and falling out.

[0081] Traditional artificial hair extensions may have an
unnatural appearance, as the extension layer may sharply
contrast with the overlying natural hair or the area of
adhesion is visible. This problem can be alleviated with an
extension that continues the existing strand of implanted
hair, resulting in a lengthened, seamless look.

[0082] The following discussion of the present invention
involves the use a hair implant anchor 1 implanted under the
epidermis 3 of the patient and having an artificial hair
element(s) 2, secured inside the implant anchor 1, and
protruding from the epidermis 3. Although the structure of
the hair implant 1 forms no limitation on the hair extensions
and attachment devices discussed below, by way of example
only, the hair implant anchor 1 may comprise those dis-
cussed in U.S. Pat. No. 9,993,334 (Loria), U.S. Pat. No.
10,105,212 (Loria) and PCT/US2018/044298, all of which
are owned by the same Assignee as the present application,
namely, Lorstan Pharmaceutical, LLC of Doral, Fla. and all
of whose entire disclosures are incorporated by reference
herein. These exemplary hair implants 1 (shown throughout
the figures) comprise anchor bodies with a plurality of
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apertures or tunnels which are configured to receive and
retain collagen ligatures (not shown) that are capable of
anchoring the anchor body in the subcutaneous layer of the
patient. It should be further noted that a trunk portion 2A of
the implant hair 2 comprises a thicker zone diameter (e.g.,
5-30 mm) than the remaining upper portion of the implant
hair 2.

[0083] FIG. 1A shows an isometric view of a first attach-
ment apparatus 20A of the invention. The first attachment
apparatus 20A possesses a cylindrical outer shape with a
distal cavity 38 and a proximal cavity 40 into which hair
elements may be inserted.

[0084] FIG. 1B shows a cross-sectional view of the first
attachment apparatus 20A taken along line 1E-1E of FIG.
1A. The core of the apparatus 20A comprises a cylinder with
the distal cavity 38 and the proximal cavity 40 formed
therein, thereby resulting in an “H-shaped” configuration in
cross-section (FIG. 1B). Thus, the core comprises a cylin-
drical sidewall 32 having an internal solid horizontal com-
ponent 34 at a substantially central location 36.

[0085] FIG. 1C shows a cross-sectional view of a hair
implant comprising a hair anchor 1 and implant hair 2,
wherein the implant is anchored within the epidermis 3.
[0086] FIG. 1D shows a cross-sectional view of the same
implant of FIG. 1C, but wherein the implant hair 2 has been
subjected to a breakage 30, resulting in a loose piece of the
implant hair 2.

[0087] FIG. 1E shows a cross sectional view of the cor-
rection of the breakage in FIG. 1D using the first attachment
apparatus 20A. In particular, the two formed cavities allow
for insertion of the implant hair 2 into the proximal cavity 40
and the implant extension 22 into the distal cavity 38. The
vertical sides 32 are in contact with the sides of the
implanted hair 2 and the extension 22, providing stability.
The implant hair 2 and extension 22 may be secured within
the apparatus 20A with adhesive 42. Additional embodi-
ments of the apparatus may allow for the securing of hair
strands within the apparatus through heating, chemical reac-
tion, or friction.

[0088] FIG. 2A shows an isometric view of a second
attachment apparatus 20B of the invention, wherein the
apparatus comprises a protrusion element 46 and an attached
extension element 22, and wherein the extension element 22
has a hollow core 44.

[0089] FIG. 2B shows a cross-sectional view of a hair
anchor 1 and implant hair 2, wherein the implant hair 2 also
comprises a hollow core 44.

[0090] FIG. 2C shows a cross-sectional view of the same
hair implant of FIG. 2B, wherein the implant hair 2 is broken
into two pieces at the point of hair breakage 30.

[0091] FIG. 2D shows the correction of the hair breakage
in FIG. 2C by utilizing the second attachment apparatus 20B
comprising an extension element 22 and the protrusion
element 46 molded into a single embodiment. The protru-
sion 46 inserts into the hollow core 44 of the implant hair 2.
The protrusion 46 may be held within the hollow core 44
through adhesive 42, friction, heating, or further chemical
means.

[0092] FIG. 3A shows an isometric view of the third
attachment apparatus of the invention, wherein the apparatus
has a cylindrical outer appearance and comprises a core with
solid vertical sides 32 connected at their distal ends by a
solid horizontal component 34, forming a proximal cavity
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40. A hair extension element 22 emerges from the horizontal
component 34. It should be noted that there is no other cavity
present in this embodiment.

[0093] FIG. 3B shows a front view of a hair implant
utilizing an embodiment of the third attachment apparatus
20C of the invention. The third attachment apparatus 20C is
attached to the implanted hair 2 by fitting the implanted hair
inside the apparatus’ cavity 40. The implanted hair 22/third
apparatus 20C may be held in place via adhesive, heating,
chemical means, or friction.

[0094] FIG. 4 shows a front view of another embodiment
of the first attachment apparatus 20A of the invention. An
embodiment of the first attachment apparatus 20A is used to
connect the implant hair 2 to a plurality of hair extension
elements 22. This embodiment of the first attachment appa-
ratus 20A allows multiple hair extension elements 22 to be
inserted into the apparatus’ distal cavity 38. The implant hair
2 is inserted into the proximal cavity 40. The vertical sides
32 are in contact with the sides of the implant hair 2 inside
the proximal cavity 40 and with the sides of the plurality of
extension elements 22 inside the distal cavity 38, thereby
adding stability. The hair extension elements 22 may be
inserted into the distal cavity 38 as a cluster or individually,
each hair extension element 22 inserted into an individual,
smaller distal subcavity (not shown). The hair implant 2 and
extension elements 22 may be firmly held within the appa-
ratus 20A through friction, heating, adhesive, or other
chemical means.

[0095] FIG. 5 shows a front view of an exemplary hair
anchor 1 with a plurality of implant hairs 2 utilizing the
extension apparatuses (e.g., apparatus 20A and apparatus
20B) of the invention, as described previously. In addition,
to allow a more “fuller look of hair,” buds 26 and 28 are also
provided on the hair extension elements 2 or 22 to permit
other hair extensions to be added thereto at a future time, as
shown by the various insets in FIG. 5. In particular, the
implant hair 2 itself, or the hair extension elements 22, may
contain solid hair bud structures 26, small projections that
serve as points of attachment for hair extension elements 22.
An embodiment of the first attachment apparatus 20A may
attach to the solid hair bud 26, with the bud 26 being inserted
into the proximal cavity 40 of the apparatus 20A and the hair
extension element 22 inserted into the distal cavity 38 of the
apparatus 20A. Hollow hair buds 28 may also be present on
the hair extension elements 22 or implant hairs 2 into which
extensions with protrusions 46 may be inserted. Hollow hair
buds 28 may also permit a fourth attachment apparatus 20D
to be applied, wherein the protrusion 46 of the apparatus
20D is inserted into the hollow hair bud 28. The fourth
attachment apparatus 20D comprises a hair extension ele-
ment 22 having an ornamental structure 50, which may
include but is not limited to flowers, beads, or feathers.
[0096] FIG. 6 shows a front view of a further embodiment
of the second attachment apparatus 20B of the invention.
The utilized implant hair 2 comprises a hollow core 44, to
which an extension 22 may be inserted into its distal end 48.
The extension 22 may comprise a second attachment appa-
ratus 20B complete with a protrusion 46 to be inserted into
the distal end 48 of the implant hair 2 and remain inside the
hollow core 44. The extension element 22 comprises both
ancillary hair elements 24 permanently molded to the pri-
mary extension element hair 22 as well as hair bud structure
26 that can allow for the addition and removal of ancillary
hairs as desired. The protrusion 46 may be adhered within
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the hollow core 44 of the implant hair element via adhesive,
heating, friction, or other chemical means.

[0097] FIG. 7 shows a front view of another embodiment
of the third attachment apparatus 20C of the invention. As
mentioned previously, the apparatus 20C comprises a single
proximal cavity 40 and a primary extension strand 22
emerging from the apparatus. The primary extension strand
comprises ancillary hairs 24 and hair buds 26 for optional
addition and removal of the ancillary hairs. An implant hair
2 may be inserted into the proximal concavity 40. The inner
vertical sides 32 of the attachment apparatus 20C are in
parallel contact with the implant hair 2 for stability, and may
be adhered to the implant hair 2 via adhesive, heating,
friction, or other chemical means.

[0098] FIG. 8 shows a front view of another embodiment
of an extension apparatus of the invention. The extension 22
comprises ancillary hairs 24 and hair buds 26 for optional
removal and addition of ancillary hairs. The end of the
extension 22 overlaps with the end of the implant hair 2 and
is fixed with adhesive 42. It is important to note that the hair
extension element 22 of FIG. 8 utilizes no connector.
[0099] Attachment Technique

[0100] A primary concern with traditional hair extensions
is the possibility of the extension falling out of the hair.
When attempting to repair breakage of implanted hair or add
length to the implanted hair, there is an added concern of
placing stress on the hair anchor. The invention possesses
features to lengthen the implant hair without causing dam-
age to the existing implant.

[0101] The preferred attachment technique may include
several attachment apparatuses, including but not limited to
the first attachment apparatus 20A comprising vertical sides
connected at a substantially central point by a horizontal
component. As mentioned previously, the two cavities
formed, one distal and one proximal, allow for the end of the
broken or shortened implant strand to be inserted into the
proximal concavity, while the end of the extension element
(s) may be inserted into the distal cavity. The vertical sides
come into parallel contact with the hairs, adding stability.
Friction, heating, adhesive, or other chemical means may
hold the hairs in place within the attachment apparatus.
[0102] As also mentioned previously, the second attach-
ment apparatus may also be used, wherein the second
attachment apparatus 20B comprises a proximal protrusion
with an attached hair extension element or plurality of
extension elements. This apparatus 20B is preferably uti-
lized with implant hairs that possess internal hair chambers
or hollow cores, as the protrusion from the attachment
apparatus will insert into the hollowed space. The protrusion
may be held in place within the hollow core through friction,
heating, adhesive, or other chemical means. This particular
attachment apparatus creates the appearance of a seamless
strand of hair with no external protrusions.

[0103] Further techniques include but are not limited to a
third attachment apparatus 20C, wherein vertical sides are
connected at the top by a horizontal component. The hair
extension strand(s) emerge from the horizontal component.
Only a proximally facing cavity is formed by the structure,
allowing the implant hair 2 to be inserted into the cavity. The
implant hair can be secured in place via friction, heating,
adhesive, or other chemical means.

[0104] For those wishing to add extensions with ornamen-
tal adornment including but not limited to flowers, beads, or
feathers, an embodiment of the fourth attachment apparatus
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20D may be utilized in which the ornamental feature is
connected to the hair extension element 22 itself. The fourth
attachment apparatus is preferably utilized with implant
hairs with hollow cores or with hollow hair buds into which
the protrusion may be inserted. The protrusion may be held
in place via friction, heating, adhesive, or other chemical
means.

[0105] Manufacturing of Implant Extensions

[0106] There are many types of hairs on the body includ-
ing scalp, facial, eyebrow, arm and leg, pubic, eyelash, etc.,
and the manufacturing process can be modified to produce
the appropriate hair implants for the skin area in question.
Thus, for example, eyebrow hair implants will be smaller
than scalp hair implants.

[0107] Implant extensions can be manufactured by a vari-
ety of different processes, including by injection molding
and 3-D printing. The attachment apparatus preferably com-
prises a material selected for certain characteristics such as
appropriate durometer, molecular weight, crosslinking, and
strength. These characteristics help to provide the appropri-
ate strength to withstand oxidation and fracturing during
installation and daily activity.

[0108] In a preferred embodiment, medical grade silicone
is used for attachment apparatus production. The silicone
material is typically in a liquid form and in two parts. Upon
mixing the two parts, part A and part B, a chemical reaction
will occur and cause a silicone rubber to be formed. This
liquid-to-solid reaction can be controlled by keeping the
mixture cold to slow down the liquid-to-solid reaction and
allow time to inject the liquid silicone into the mold. After
being injected into the mold, heat is applied to complete the
liquid-to-solid formation reaction.

[0109] The mold preferably comprises a multitude of
cavities for receiving the liquid to be solidified to form the
attachment apparatus components of the extension appara-
tus. The number of mold cavities is not particularly limited,
and in certain embodiments can range from 1 or 10 or 100
or 1,000 or 10,000 cavities to 10 or 100 or 1,000 or 10,000
or 100,000 cavities per mold.

[0110] The fluid in the cavities should preferably be free of
air bubbles, voids and the like. In certain embodiments, the
anchor mold comprises two plates which are used in a
process that minimizes or avoids air bubbles—a first plate
having a plurality of holes through it and a second plate that
closes off the holes in the first plate. The two plates are
immersed in silicone liquid with the second plate being used
to force the silicone liquid through the holes in the first plate
(like a plunger on a syringe) until the two plates are in
contact with each other. The excess silicone fluid is then
scraped off the surface of the first plate to provide a mold
having a plurality of cavities filled with substantially bubble-
free liquid silicone.

[0111] In unitary hair extension attachment apparatuses of
the invention (such as the second 20B or third attachment
apparatus embodiments), hair strands are formed with or as
a portion of the attachment apparatus using, e.g., molds
including the attachment apparatus and hair and/or by draw-
ing filaments from the attachment apparatus while it is still
in an uncured state.

[0112] In non-unitary embodiments such as the first
attachment apparatus embodiment, the strands of hair to be
inserted in the attachment apparatuses are preferably pre-
coated with silicone (or other bonding agent or primer
compatible with silicone, such as alkoxy silane monomers or
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polymers as taught by U.S. Pat. No. 5,061,284 (Laghi),
whose entire disclosure is incorporated by reference herein,
to a length of, e.g., 2-10 mm or 6-8 mm or 7 mm, placed in
the concavities, and then allowed to form a solid.

[0113] While the invention has been described in detail
and with reference to specific examples thereof, it will be
apparent to one skilled in the art that various changes and
modifications can be made therein without departing from
the spirit and scope thereof.
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REFERENCE NUMBERS

[0137] 1. Hair Anchor
[0138] 2. Implant Hair
[0139] 3. Epidermis

[0140] 20A. First Attachment Apparatus
[0141] 20B. Second Attachment Apparatus
[0142] 20C. Third Attachment Apparatus

[0143] 20D. Fourth Attachment Apparatus
[0144] 22. Hair Extension Element
[0145] 24. Ancillary Hair

[0146] 26. Solid Hair Bud Structure
[0147] 28. Hollow Hair Bud Structure
[0148] 30. Point of Hair Breakage
[0149] 32. Vertical Sides

[0150] 34. Horizontal Component
[0151] 36. Central Point

[0152] 38. Distal cavity

[0153] 40. Proximal cavity

[0154] 42. Adhesive

[0155] 44. Hollow Core

[0156] 46. Protrusion

[0157] 48. Distal End of Implant Hair
[0158] 50. Ornamental Structure

What is claimed is:

1. An extension apparatus for an artificial implanted hair
element in a patient’s epidermis, the artificial implanted hair
element projecting beyond the epidermis and having a distal
end, said apparatus comprising:

a cylindrical structure having a first end with a first cavity
therein and a second end with a second cavity therein;
and

wherein said first cavity is configured to receive the distal
end therein and said second cavity is configured to
receive at least one hair extension element therein.

2. The extension apparatus of claim 1 wherein said at least

one hair extension element comprises synthetic polymers.

3. The extension apparatus of claim 2 wherein said at least
one hair extension element is a solid hair element.

4. An extension apparatus for an artificial implanted hair
element in a patient’s epidermis, the artificial implanted hair
element projecting beyond the epidermis and comprising a
hollow interior, the artificial implanted hair element having
a distal end, said apparatus comprising:

a hair extension having a hair extension element forming

a first portion of said hair extension and a projection
forming a second portion, opposite said first portion,
for being received inside the hollow interior of the
artificial implanted hair element; and

wherein said hair extension element comprises a hollow
portion.
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5. The extension apparatus of claim 4 wherein said hair
extension element comprises synthetic polymers.

6. The extension apparatus of claim 4 wherein said hair
extension element comprises ancillary hair elements.

7. The extension apparatus of claim 6 wherein said
ancillary hair elements further comprise bud structures, said
bud structures providing points of attachment for further hair
extensions if desired.

8. The extension apparatus of claim 7 wherein said bud
structures are solid.

9. The extension apparatus of claim 7 wherein said bud
structures are hollow.

10. An extension apparatus for an artificial implanted hair
element in a patient’s epidermis, the artificial implanted hair
element projecting beyond the epidermis, the artificial
implanted hair element having a distal end, said apparatus
comprising;

a hair extension comprising a core having a hair extension
element projecting from one side of said core and a
single cavity located on a second side, opposite said
one side, of said core, said single cavity configured for
receiving the distal end of the artificial implanted hair
element therein.

11. The extension apparatus of claim 4 wherein said hair

extension element comprises synthetic polymers.

12. The extension apparatus of claim 10 wherein said hair
extension element comprises ancillary hair elements.

13. The extension apparatus of claim 12 wherein said
ancillary hair elements further comprise bud structures, said
bud structures providing points of attachment for further hair
extensions if desired.

14. The extension apparatus of claim 13 wherein said bud
structures are solid.

15. The extension apparatus of claim 13 wherein said bud
structures are hollow.

16. An extension apparatus for an artificial implanted hair
element in a patient’s epidermis, the artificial implanted hair
element projecting beyond the epidermis and having a distal
end, said apparatus comprising:

a hair extension element having distal portion and a
proximal portion, said distal portion comprising ancil-
lary hair elements and wherein said ancillary elements
comprise bud structures, said bud structures providing
points of attachment for further hair extensions if
desired; and

wherein said proximal portion of said hair extension is
configured for being adhesively connected to the distal
end of the artificial implanted hair element.

17. The extension apparatus of claim 16 wherein said hair

extension element comprises synthetic polymers.

18. The extension apparatus of claim 17 wherein said hair
extension element is a solid hair element.

19. A hair implant suitable for subcutaneous implantation
within a patient, said hair implant comprising,

an anchor body having a plurality of apertures there-
through and wherein said anchor body is configured for
subcutaneous implantation, said anchor body compris-
ing at least two artificial hair elements that protrude
from a distal end of said anchor body and wherein said
at least two artificial hair elements are configured for
projecting out of the epidermis of the patient;

at least one of said two artificial hair elements comprising
ancillary hair elements and wherein said ancillary hair
elements comprise bud structures thereon, said bud
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structures providing points of attachment for further
hair extensions if desired; and

wherein the other one of said at least two artificial hair
elements comprises an extension apparatus for attach-
ing a hair extension to a distal end of said other one of
said at least two artificial hair elements.

20. The hair implant of claim 19 wherein said extension

apparatus comprises:

a cylindrical structure having a first end with a first cavity
therein and a second end with a second cavity therein;
and

wherein said first cavity is configured to receive the distal
end of said other one of said at least two artificial hair
elements therein and said second cavity is configured to
receive said hair extension therein.

21. The hair implant of claim 19 wherein said extension

apparatus comprises:

a hair extension having a hair extension element forming
a first portion of said hair extension and a projection
forming a second portion, opposite said first portion,
for being received inside a hollow interior of the said
other one of said at least two artificial hair elements
therein.

22. The hair implant of claim 21 wherein said hair
extension element comprises a distal end having an orna-
mental structure thereon.

23. The hair implant of claim 22 wherein said ornamental
structure comprises a flower-like design.

24. A method for forming a hair extension on an artificial
implanted hair element in a patient’s epidermis, the artificial
implanted hair element projecting beyond the epidermis and
having a distal end, said method comprising:

forming a cylindrical structure having a first end with a
first cavity therein and a second end with a second
cavity therein;

positioning a portion of at least one hair extension ele-
ment into said first cavity therein and securing said
portion therein; and

positioning the distal end of the artificial implanted hair
into said second cavity and securing the distal end
therein.

25. The method of claim 24 wherein said step of securing
comprises using friction, heat, adhesive or other chemical
means for securing said at least one hair extension or said
distal end of the artificial implanted hair

26. A method for forming a hair extension on an artificial
implanted hair element in a patient’s epidermis, the artificial
implanted hair element projecting beyond the epidermis and
comprising a hollow interior, the artificial implanted hair
element having a distal end, said method comprising:

molding a hair extension element on a first end of a hair
extension;

forming a projection at a second end, opposite said first
end;

inserting said projection inside the hollow interior of the
artificial implanted hair element; and

securing said projection inside the hollow interior of the
artificial implanted hair element.

27. The method of claim 26 wherein said step of securing
comprises using friction, heat, adhesive or other chemical
means for securing said projection inside the hollow interior
of the artificial implanted hair element.

28. A method for forming a hair extension on an artificial
implanted hair element in a patient’s epidermis, the artificial
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implanted hair element projecting beyond the epidermis, the
artificial implanted hair element having a distal end, said
method comprising:

molding a hair extension on first end of a hair extension

core;

forming a single cavity on a second end, opposite said first

end, of said core;

inserting the distal end of the artificial implanted hair

element within said single cavity; and

securing said distal end inside said single cavity.

29. The method of claim 28 wherein said step of securing
comprises using friction, heat, adhesive or other chemical
means for securing said projection inside the hollow interior
of the artificial implanted hair element.

30. A method for forming a hair extension on an artificial
implanted hair element in a patient’s epidermis, the artificial
implanted hair element projecting beyond the epidermis and
having a distal end, said method comprising:

molding a hair extension element having a distal portion

and a proximal portion and forming ancillary hair
elements, having bud structures thereon, on said distal
portion; and

adhesively connecting said proximal portion of said hair

extension to the distal end of the artificial implanted
hair element.

31. A method for forming a hair implant suitable for
subcutaneous implantation within a patient, said method
comprising,

forming an anchor body having a plurality of apertures

therethrough and wherein said anchor body is config-
ured for subcutaneous implantation;

forming at least two artificial hair elements that protrude

from a distal end of said anchor body and wherein at
least one said of two artificial hair elements is formed
with ancillary hair elements having bud structures
thereon, said bud structures providing points of attach-
ment for further hair extensions if desired;

securing an extension apparatus, comprising the hair

extension, to a distal end of the other one of said at least
two artificial hair elements to join the hair extension on
said other one of said at least two artificial hair ele-
ments.

32. The method of claim 31 wherein said step of securing
comprises using friction, heat, adhesive or other chemical
means for securing said extension apparatus to the distal end
of said other one of said at least two artificial hair elements.

33. The method of claim 32 wherein said step of securing
an extension apparatus comprises:

forming a cylindrical structure having a first end with a

first cavity therein and a second end with a second
cavity therein;
positioning a portion of said hair extension into said first
cavity therein and securing said portion therein; and

positioning the distal end of the artificial implanted hair
into said second cavity and securing the distal end
therein.

34. The method of claim 33 wherein said step of securing
said portion comprises using friction, heat, adhesive or other
chemical means for securing said hair extension within said
first cavity.

35. The method of claim 32 wherein said step of securing
an extension apparatus comprises:

molding a hair extension element on a first end of a hair

extension;
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forming a projection at a second end, opposite said first
end;

inserting said projection inside a hollow interior of said
other one of said at least two artificial implanted hair
elements; and

securing said projection inside the hollow interior of the
said other one of said at least two artificial implanted
hair elements.

36. The method of claim 32 wherein said step of securing

an extension apparatus comprises:

molding a hair extension on first end of a hair extension
core;

forming a single cavity on a second end, opposite said first
end, of said core;

inserting the distal end of the other one of said at least two
artificial implanted hair elements within said single
cavity; and

securing said distal end inside said single cavity.
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