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701
PROVIDE A METAL CAP COMPRISING A BODY SECTION AND A BALL SOCKET J

702
PROVIDE A TRANSDUCER ASSEMBLY COMPRISING A TRANSDUCER HEAD AND J
A BALL PROJECTION EXTENDING FROM THE TRANSDUCER HEAD

A 4

REMOVABLY ATTACH THE METAL CAP TO THE TOOTH USING A 703
CEMENTING AGENT
704
GENERATE VIBRATIONAL AND TAPPING MOVEMENTS IN THE BALL J
PROJECTION BY THE TRANSDUCER HEAD OF THE TRANSDUCER ASSEMBLY

705
OPERATIVELY ENGAGE THE BALL PROJECTION OF THE TRANSDUCER

ASSEMBLY WITH THE BALL SOCKET OF THE REMOVABLY ATTACHED METAL
CAP FOR TRANSFERRING THE GENERATED VIBRATIONAL AND TAPPING
MOVEMENTS TO THE REMOVABLY ATTACHED METAL CAP AND THEREBY TO
THE TOOTH
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1601
PROVIDE AN APPARATUS COMPRISING A TRANSDUCER HEAD AND A MOTION | J

TRANSFER MEMBER

A\ 4
POSTITION THE MOTION TRANSFER MEMBER ON THE TOOTH TO ALLOW THE | 1602

FLEXIBLE MEMBER OF THE MOTION TRANSFER MEMBER TO CONTACT A
SURFACE OF THE TOOTH AND GENERALLY CONFORM TO A SHAPE OF THE

TOOTH
1603
GENERATE VIBRATIONAL AND TAPPING MOVEMENTS IN THE TRANSDUCER j
HEAD

TRANSFER THE GENERATED VIBRATIONAL AND TAPPING MOVEMENTS FROM | 1604
THE TRANSDUCER HEAD TO THE BALL PROJECTION OF THE MOTION
TRANSFER MEMBER VIA THE NECK EXTENDING FROM THE TRANSDUCER
HEAD

A 4
TRANSFER THE TRANSFERRED VIBRATIONAI, AND TAPPING MOVEMENTS 1605

FROM THE BALL PROJECTION OF THE MOTION TRANSFER MEMBER TO THE
TOOTH VIA THE FLEXIBLE MEMBER OF THE MOTION TRANSFER MEMBER

DISTRIBUTE THE TRANSFERRED VIBRATIONAL AND TAPPING MOVEMENTS | 1606
RECEIVED FROM THE BALL PROJECTION UNIFORMLY IN MULTIPLE
DIRECTIONS ON THE TOOTH BY THE FLEXIBLE MEMBER OF THE MOTION
TRANSFER MEMBER

1607
RUPTURE THE CONNECTIVE TISSUES THAT ATTACH THE TOOTH TO THE /

ALVEOLAR BONE SOCKET BY THE DISTRIBUTED VIBRATIONAL AND TAPPING
MOVEMENTS TO ALLOW THE TOOTH TO BE LOOSENED AND REMOVED FROM
THE ALVEOLAR BONE SOCKET

FIG. 16
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TOOTH LOOSENING AND REMOVAL
APPARATUS WITH A MOTION TRANSFER
MEMBER

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part applica-
tion of non-provisional patent application Ser. No. 13/568,
573 titled “Removing Primary Teeth And Loosening Perma-
nent Teeth”, filed in the United States Patent and Trademark
Office on Aug. 7, 2012, which claims the benefit of provi-
sional patent application No. 61/521,124 titled “Home
Device to Remove Primary and Loosen Permanent Teeth”,
filed in the United States Patent and Trademark Office on
Aug. 8, 2011. The specifications of the above referenced
patent applications are incorporated herein by reference in
their entirety.

BACKGROUND

[0002] Every child goes through a process of losing pri-
mary teeth or baby teeth that are replaced by permanent teeth
as the child grows up. In most cases, when the child begins
losing the primary teeth, even though the primary teeth begin
to loosen, the connective ligaments are still attached to the
roots of the primary teeth. It may take weeks before the
primary teeth eventually fall out which causes significant
discomfort to the child during the teeth replacement period.
Apart from going to a dentist, there has not been an effective,
painless home technique or apparatus that can be used to
remove the primary teeth without causing significant discom-
fort to the child.

[0003] Conventional methods and devices for extracting
teeth typically use strong torque and pulling forces to dis-
lodge a root of a tooth from a bone socket. These extraction
procedures cause pain, bleeding, and trauma to the surround-
ing gingival and bone structures. Furthermore, the strong
pulling forces or vibrations used to extract the tooth are not
uniformly distributed towards the connective tissues causing
uneven breakage of the connective tissues. Therefore, a por-
tion of the connective tissues are broken while another por-
tion of the connective tissues are left intact. Upon further
application of force, the intact connective tissues experience
a larger force and cause severe pain in the patient’s mouth.
Although dentists use local anesthetics to reduce the pain and
discomfort during the extraction procedure, many children
are still afraid of going to the dentist to have their primary
teeth removed due to the fear and anxiety of pain and discom-
fort involved in the extraction procedure.

[0004] Hence, there is a long felt but unresolved need for a
method and an apparatus that uniformly ruptures connective
tissues that attach a tooth to an alveolar bone socket of a
patient to allow the tooth to be dislodged from the alveolar
bone socket while causing minimal pain and minimal dis-
comfort to the patient.

SUMMARY OF THE INVENTION

[0005] This summary is provided to introduce a selection of
concepts in a simplified form that are further disclosed in the
detailed description of the invention. This summary is not
intended to identify key or essential inventive concepts of the
claimed subject matter, nor is it intended for determining the
scope of the claimed subject matter.
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[0006] The method and apparatus disclosed herein address
the above stated need for rupturing connective tissues that
attach a tooth to an alveolar bone socket of a patient, and as a
result allow the tooth to be dislodged from the alveolar bone
socket with minimal pain and minimal discomfort to the
patient. The apparatus disclosed herein comprises a metal cap
generally shaped like a crown of the tooth, and a transducer
assembly. The metal cap is removably attached to the tooth
using a cementing agent. The cementing agent comprises, for
example, a rigid, biologically safe, and quick setting dental
cement that secures the metal cap firmly to the tooth.

[0007] The metal cap comprises a body section and a ball
socket. The body section of the metal cap comprises a coronal
surface and multiple generally contiguous vertical surfaces
that define a hollow space within the body section for enclos-
ing the tooth. The generally contiguous vertical surfaces are
closed surfaces. The metal cap is, for example, made of a soft
metal alloy or a rigid metal, and shaped to custom fit each type
of primary teeth up to a gum line of the patient. In an embodi-
ment, the length of the generally contiguous vertical surfaces
of'the body section of the metal cap is configured to enclose
half a length of the tooth towards a gum line of the patient,
when the metal cap is removably attached to the tooth. In this
embodiment, the metal cap is made of a rigid metal, for
example, stainless steel. Enclosing only the top half of the
tooth enables easy removal of the metal cap at the end of the
procedure.

[0008] The generally contiguous vertical surfaces of the
body section of the metal cap comprise, for example, a buccal
surface, a lingual surface, and a pair of opposing inter-tooth
surfaces. In an embodiment, the buccal surface and the lin-
gual surface are configured to enclose the tooth up to the gum
line of the patient, when the metal cap is removably attached
to the tooth, while the opposing inter-tooth surfaces are
shaped or clipped to enclose the tooth at half the distance
above contact points with adjacent teeth. As used herein, the
term “buccal” refers to a direction towards the inside of a
cheek and/or lips of the patient, and all elements or compo-
nents characterized by this term are disposed towards or
proximal to the cheek and/or the lips. Also, as used herein, the
term “lingual” refers to a direction towards the tongue of the
patient, and all elements or components characterized by this
term are disposed towards or proximal to the tongue. A dental
cement can be used to fasten the metal cap to the tooth. The
buccal surface and the lingual surface of the metal cap can be
fastened to the body of the tooth with dental forceps before
the cement sets hard.

[0009] At least one of the generally contiguous vertical
surfaces is folded and comprises a slit terminating with an
apical strip and loop arrangement. As used herein, the term
“apical” refers to a direction towards the root of a tooth, and
all elements or components characterized by this term are
disposed towards or proximal to the root of the tooth. The
apical strip and loop arrangement of the body section of the
metal cap secures the metal cap to the tooth. The apical strip
and loop arrangement is severed open to remove the metal cap
from the tooth. In an embodiment, the apical strip and loop
arrangement of the body section of the metal cap is configured
asafold in an apical edge ofthe body section. The apical edge
is soldered at a neck of the fold to form a seal. The soldered
seal can be severed, for example, using a specially designed
scissor, or a finger nail clipper to remove the metal cap from
the tooth.
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[0010] The ball socket of the metal cap extends from the
coronal surface of the body section. In an embodiment, the
ball socket is an enclosed shell that produces a pull force to
pull the tooth vertically from the alveolar bone socket. The
ball projection is inserted into the ball socket from the side
and locked inside the ball socket. This type of metal cap is
made, for example, using stainless steel, and can be sterilized
for reuse.

[0011] The transducer assembly of the apparatus disclosed
herein comprises a transducer head and a ball projection
extending from the transducer head. The ball projection
extends from the transducer head, for example, in a linear
configuration, a curved configuration, an angled configura-
tion, etc. The transducer head is configured to generate vibra-
tional and tapping movements in the ball projection at a
predetermined frequency which causes minimal pain and
minimal discomfort to the patient. During a tooth removal
procedure or a tooth loosening procedure, the ball projection
of the transducer assembly is configured to operatively
engage the ball socket of the metal cap to transfer the gener-
ated vibrational and tapping movements to the removably
attached metal cap and thereby to the tooth. The vibrational
and tapping movements transferred to the tooth by the trans-
ducer assembly rupture the connective tissues that attach the
tooth to the alveolar bone socket of the patient to allow the
tooth to be dislodged or removed from the alveolar bone
socket.

[0012] Also, disclosed herein is a method for rupturing
connective tissues that attach a tooth to an alveolar bone
socket of a patient. The metal cap and the transducer assembly
of'the apparatus disclosed herein are provided. The metal cap
is removably attached to the tooth using a cementing agent.
The transducer head of the transducer assembly generates
vibrational and tapping movements in the ball projection at a
predetermined frequency. The ball projection of the trans-
ducer assembly operatively engages with the ball socket of
the removably attached metal cap for transferring the gener-
ated vibrational and tapping movements to the removably
attached metal cap and thereby to the tooth. The vibrational
and tapping movements transferred to the tooth by the trans-
ducer assembly ruptures the connective tissues that attach the
tooth to the alveolar bone socket of the patient, thereby allow-
ing the tooth to be readily removed from the alveolar bone
socket with minimal force.

[0013] Inanembodiment, the apparatus for uniformly rup-
turing connective tissues that attach a tooth to an alveolar
bone socket comprises a transducer head and a motion trans-
fer member. The transducer head generates vibrational and
tapping movements, and transfers the generated vibrational
and tapping movements to the motion transfer member via a
neck of the transducer assembly. The motion transfer member
extends from the transducer head via the neck of the trans-
ducer assembly. The motion transfer member comprises a
ball projection and a flexible member of a predefined shape,
for example, a generally spherical shape, a generally cylin-
drical shape, etc. The ball projection is operably connected to
a distal end of the neck that extends from the transducer head.
The ball projection transfers the generated vibrational and
tapping movements received from the transducer head to the
tooth. The flexible member is made of a foam based material
or a non-foam based material. The flexible member houses
and surrounds the ball projection. The flexible member is
configured to contact a surface of the tooth and generally
conform to a shape of the tooth to distribute the generated
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vibrational and tapping movements received from the ball
projection, uniformly in multiple directions on the tooth. The
uniformly distributed vibrational and tapping movements on
the tooth rupture the connective tissues that attach the tooth to
the alveolar bone socket to allow the tooth to be loosened and
removed from the alveolar bone socket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing summary, as well as the following
detailed description of the invention, is better understood
when read in conjunction with the appended drawings. For
the purpose of illustrating the invention, exemplary construc-
tions of the invention are shown in the drawings. However, the
invention is not limited to the specific methods and structures
disclosed herein. The description of a method step or a struc-
ture referenced by a numeral in a drawing carries over to the
description of that method step or structure shown by that
same numeral in any subsequent drawing herein.

[0015] FIG. 1A illustrates a disassembled view of an appa-
ratus for rupturing connective tissues that attach a tooth to an
alveolar bone socket of a patient.

[0016] FIG. 1B exemplarily illustrates an assembled view
of'the apparatus for rupturing connective tissues that attach a
tooth to an alveolar bone socket of a patient.

[0017] FIG. 2A exemplarily illustrates a bottom perspec-
tive view of a metal cap of the apparatus.

[0018] FIG. 2B exemplarily illustrates a side elevation view
of the metal cap.

[0019] FIG. 2C exemplarily illustrates a front elevation
view of the metal cap.

[0020] FIG. 3A exemplarily illustrates a bottom perspec-
tive view of an embodiment of the metal cap.

[0021] FIG. 3B exemplarily illustrates a side elevation view
of the embodiment of the metal cap.

[0022] FIG. 3C exemplarily illustrates a front elevation
view of the embodiment of the metal cap.

[0023] FIG. 4A exemplarily illustrates a bottom perspec-
tive view of another embodiment of the metal cap.

[0024] FIG. 4B exemplarily illustrates a side elevation view
of the embodiment of the metal cap.

[0025] FIG. 4C illustrates a front elevation view of the
embodiment of the metal cap.

[0026] FIG. SA exemplarily illustrates a perspective view
of'an embodiment of a ball socket of the metal cap.

[0027] FIG. 5B exemplarily illustrates a front elevation
view of the embodiment of the ball socket of the metal cap.
[0028] FIG. 5C exemplarily illustrates a side elevation view
of'the embodiment of the ball socket of the metal cap.
[0029] FIG. 5D exemplarily illustrates a top view of the
embodiment of the ball socket of the metal cap.

[0030] FIG. 6A exemplarily illustrates a side view of a
transducer assembly of the apparatus, showing a ball projec-
tion extending from a transducer head of the transducer
assembly in a linear configuration.

[0031] FIG. 6B exemplarily illustrates a side view of a
transducer assembly of the apparatus, showing a ball projec-
tion extending from a transducer head of the transducer
assembly in a curved configuration.

[0032] FIG. 6C exemplarily illustrates a side view of a
transducer assembly of the apparatus, showing a ball projec-
tion extending from a transducer head of the transducer
assembly in an angled configuration.
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[0033] FIG. 7 illustrates a method for rupturing connective
tissues that attach a tooth to an alveolar bone socket of a
patient.

[0034] FIG. 8 exemplarily illustrates application of a

cementing agent on a tooth using a mixing syringe.

[0035] FIG. 9 exemplarily illustrates a perspective view of
an embodiment of the apparatus for rupturing connective
tissues that attach a tooth to an alveolar bone socket.

[0036] FIG. 10 exemplarily illustrates a partially disas-
sembled view of the embodiment of the apparatus shown in
FIG. 9.

[0037] FIGS. 11A-11B exemplarily illustrate enlarged
views of a motion transfer member of the embodiment of the
apparatus shown in FIG. 9, showing connection of the ball
projection to a flexible member of the motion transfer mem-
ber.

[0038] FIG. 11C exemplarily illustrates an enlarged view
showing uniform distribution of vibrational movements on a
tooth by the motion transfer member of the embodiment of
the apparatus shown in FIG. 9.

[0039] FIG. 12A exemplarily illustrates a side view of the
embodiment of the apparatus shown in FIG. 9, showing the
motion transfer member extending from the transducer head
in a linear configuration.

[0040] FIG. 12B exemplarily illustrates a side view of the
embodiment of the apparatus shown in FIG. 9, showing the
motion transfer member extending from the transducer head
in a curved configuration.

[0041] FIG. 12C exemplarily illustrates a side view of the
embodiment of the apparatus shown in FIG. 9, showing the
motion transfer member extending from the transducer head
in an angled configuration.

[0042] FIG. 13 exemplarily illustrates a partial perspective
view of an embodiment of the motion transfer member of the
apparatus shown in FIG. 9.

[0043] FIG. 14 exemplarily illustrates deposition of an
adhesive material on a surface of a tooth using a mixing
syringe prior to removal of the tooth.

[0044] FIG. 15 exemplarily illustrates a perspective view of
the embodiment of the apparatus shown in FIG. 9, operably
connected to the tooth to rupture the connective tissues that
attach the tooth to an alveolar bone socket.

[0045] FIG. 16 illustrates an embodiment of the method for
rupturing connective tissues that attach a tooth to an alveolar
bone socket.

DETAILED DESCRIPTION OF THE INVENTION

[0046] FIG. 1A illustrates a disassembled view of an appa-
ratus 100 for rupturing connective tissues that attach a tooth
102 to an alveolar bone socket 104 of a patient. FIG. 1B
exemplarily illustrates an assembled view of the apparatus
100 for rupturing the connective tissues that attach a tooth 102
to the alveolar bone socket 104 of the patient. The apparatus
100 disclosed herein ruptures connective tissues, for
example, periodontal ligaments that attach the tooth 102 to
the alveolar bone socket 104, and as a result allows the tooth
102 to be readily dislodged from the alveolar bone socket 104
with minimal pain and minimal discomfort to the patient. The
apparatus 100 disclosed herein comprises a metal cap 101
generally shaped like a crown 102a of the tooth 102, and a
transducer assembly 103. In an embodiment, the metal cap
101 is of an open cubical shape. The metal cap 101 is remov-
ably attached to the tooth 102 using a cementing agent 802
exemplarily illustrated in FIG. 8. The cementing agent 802
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comprises, for example, a rigid, biologically safe, and quick
setting dental cement that secures the metal cap 101 firmly to
the tooth 102. The cementing agent 802 is, for example, the
Zone translucent temporary dental cement manufactured by
Dux Dental® of Dux Industries, Inc.

[0047] The metal cap 101 comprises a generally rectangu-
lar body section 101a. The body section 101a comprises a
coronal surface 101¢ and multiple generally contiguous ver-
tical surfaces 201 that define a hollow space 1015 within the
body section 1014 for enclosing the tooth 102 as exemplarily
illustrated in FIGS. 2A-2C. As used herein, the term “coro-
nal” refers to a direction towards the crown 1024 of a tooth
102, and all elements or components characterized by this
term are disposed towards or proximal to the crown 102a of
the tooth 102. The generally contiguous vertical surfaces 201
are closed surfaces. FIG. 2A exemplarily illustrates a bottom
perspective view of the metal cap 101. FIG. 2B exemplarily
illustrates a side elevation view of the metal cap 101. FIG. 2C
exemplarily illustrates a front elevation view of the metal cap
101. At least one of the generally contiguous vertical surfaces
201 is folded and comprises a slit 101e terminating with an
apical strip and loop arrangement 101f. As used herein, the
term “apical” refers to a direction towards the root of a tooth
102, and all elements or components characterized by this
term are disposed towards or proximal to the root of the tooth
102. The metal cap 101 further comprises a ball socket 101d
extending from the coronal surface 101¢ of the body section
101a. The metal cap 101 is made of a soft metal alloy, for
example, containing aluminum, or a rigid metal, and shaped
to custom fit each type of primary teeth 102 up to a gum line
105 of the patient.

[0048] As exemplarily illustrated in FIGS. 1A-1B, the
transducer assembly 103 of the apparatus 100 disclosed
herein comprises a transducer head 103a, a ball projection
1035 extending from the transducer head 1034 via a neck
103e, and a battery compartment 103¢ that stores a battery
103/. The battery 103/ powers the transducer head 103a. The
ball projection 1035 extends from the transducer head 103a,
for example, in a linear configuration as exemplarily illus-
trated in FIG. 6A, or in a curved configuration as exemplarily
illustrated in FIG. 6B, or in an angled configuration as exem-
plarily illustrated in FIG. 6C. The transducer head 103a is
configured to generate vibrational and tapping movements in
the ball projection 1035, the amplitude and frequency of
which can be varied. During a tooth removal procedure or a
tooth loosening procedure, the ball projection 1035 extending
from the neck 103¢ of the transducer assembly 103 opera-
tively engages the ball socket 1014 of the metal cap 101 to
transfer the generated vibrational and tapping movements to
the removably attached metal cap 101 and thereby to the tooth
102 enclosed by the metal cap 101. The vibrational and tap-
ping movements transferred to the tooth 102 by the transducer
assembly 103 ruptures the connective tissues that attach the
tooth 102 to the alveolar bone socket 104 of the patient to
allow the tooth 102 to be removed from the alveolar bone
socket 104. In an embodiment, the transducer assembly 103 is
configured to generate the vibrational and tapping move-
ments at a predetermined frequency which causes minimal
pain and minimal discomfort to the patient.

[0049] The transducer head 1034 of the transducer assem-
bly 103 is configured to produce acoustic vibrations or ultra-
sonic vibrations. In an embodiment, the transducer head 1034
is configured with a magnetostrictive transducer that applies
a property of magnetostriction for producing acoustic vibra-
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tions. Magnetostriction utilizes the property of ferromagnetic
materials, for example, iron, nickel, cobalt, etc., and their
alloys, that causes them to change their physical properties
during the process of magnetization. The magnetostriction
transducer converts magnetic energy into kinetic energy and
vice versa, and creates the acoustic vibrations.

[0050] Inanother embodiment, the transducer head 103a is
configured with a piezoelectric transducer that produces
acoustic vibrations or ultrasonic vibrations. Electrostriction
is a property of electrical non-conductors or dielectrics, for
example, lead magnesium niobate, lead magnesium niobate-
lead titanate, lead lanthanum zirconate titanate, etc., that
causes them to change their physical properties under the
application of an electric field. The piezoelectric transducer
utilizes a converse piezoelectric effect of dielectrics and con-
verts electrical energy to acoustic energy and vice versa.
[0051] The transducer assembly 103 disclosed herein con-
figured as a magnetostrictive transducer or a piezoelectric
transducer produces vibrations with an acoustic range of, for
example, about 20 Hz to about 20 kHz and an ultrasonic range
of'about 20kHz to about 45 kHz. To avoid heat buildup during
vibration, intervals are built in between the pulses of vibra-
tions. The transducers that may be used in the transducer head
103a include, for example, transducers operating with an
optimum frequency of about 516 Hz that are used in electric
toothbrushes, transducers operating with an optimum fre-
quency in a range of about 25 kHz to about 35 kHz that are
used in dental ultrasonic scalers such as the TurboPIEZO™
ultrasonic scaler of Parkell, Inc., etc. In an example, the
transducer which operates at a frequency of about 516 Hz
used in the Sonicare® toothbrush of Koninklijke Philips
Electronics N.V. Limited Liability Company, Netherlands
may be used in the transducer head 103a of the transducer
assembly 103. This transducer produces vibrations that can
be transferred to the metal cap 101 without causing an
unpleasant sensation to the gum or the tooth 102 enclosed by
the metal cap 101.

[0052] Although the detailed description refers to the trans-
ducer head 103a configured with a magnetostrictive trans-
ducer or a piezoelectric transducer; the scope of the apparatus
100 disclosed herein is not limited to a magnetostrictive trans-
ducer or a piezoelectric transducer but may be extended to
include other transducers that produce vibrations, for
example, sonic transducers, ultrasonic transducers, etc., and
other functionally equivalent transducers.

[0053] Theapparatus 100 disclosed herein is used to extract
a primary tooth 102 when the primary tooth 102 begins to
loosen. The transducer assembly 103 is configured to produce
a multitude of vibrational movements per second, and the
small amount of force transferred to the ball socket 1014 of
the metal cap 101 is generally sufficient to rupture the con-
nective tissues, for example, periodontal ligaments. For
example, if the transducer assembly 103 produces vibrations
up to a supersonic frequency of, for example, about 5 kHz to
about 35 kHz, the periodontal ligaments are ruptured in a few
seconds, and the tooth 102 can be readily removed from the
alveolar bone socket 104 with minimal trauma and pain. The
apparatus 100 disclosed herein is configured to produce a
combination of high frequency vibrational and tapping move-
ments on the tooth 102 to be extracted. These movements are
directed downward and sideways around the root of the tooth
102 and correspond to forces that the tooth 102 encounters
during normal chewing. These high frequency vibrational
and tapping movements cause minimal pain to a patient. The
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magnitude of the forces applied by the apparatus 100 dis-
closed herein is light and the frequency of the forces is high
such that these forces and the corresponding movement
directed downward and sideways around the root of the tooth
102 cause minimal discomfort to the patient.

[0054] FIGS. 2A-2C exemplarily illustrate different views
of'the metal cap 101. The shape of the metal cap 101 generally
conforms to the anatomy of the tooth 102, and the hollow
space 1015 of the metal cap 101 is slightly bigger than the
tooth 102 to be extracted to allow the metal cap 101 to fit over
the tooth 102. The metal cap 101 is cemented to the tooth 102
and encloses the tooth 102 down to the gum line 105. The
method of applying the cementing agent 802 exemplarily
illustrated in FIG. 8, to the tooth 102 is disclosed in the
detailed description of FIG. 8. In an example, the cementing
agent 802 is applied on the inner surfaces of the metal cap 101
and to the crown 102a of the tooth 102, and thereafter the
metal cap 101 is positioned and fitted over and around the
tooth 102.

[0055] The apical strip and loop arrangement 101/ of the
body section 101a of the metal cap 101 also secures the metal
cap 101 to the tooth 102. In an embodiment, one of the
generally contiguous vertical surfaces 201 of the metal cap
101 has a partially opened frontal opening or slit 101e and is
secured by the apical strip and loop arrangement 101f. The
apical strip and loop arrangement 101fcan be severed to open
up the frontal slit 101e for removing the metal cap 101 from
the tooth 102. In an embodiment, the apical strip and loop
arrangement 1017 of the body section 101a of the metal cap
101 is configured as a fold in an apical edge 202 of the body
section 101a. The apical edge 202 of the body section 101a is
soldered at a neck of the fold to form a seal 203. The soldered
seal 203 is not very rigid and if the apical strip and loop
arrangement 101f'is cut open, for example, by a finger nail
clipper, the soldered seal 203 becomes loose and the frontal
slit 101e opens up, enabling easy removal of the metal cap
101 from the tooth 102. The soldered seal 203 can be severed,
for example, using a specially designed scissor or a finger nail
clipper to remove the metal cap 101 from the tooth 102.

[0056] FIG. 3A exemplarily illustrates a bottom perspec-
tive view of an embodiment of the metal cap 101. FIG. 3B
exemplarily illustrates a side elevation view of the embodi-
ment of the metal cap 101. FIG. 3C exemplarily illustrates a
front elevation view of the embodiment of the metal cap 101.
The apparatus 100 disclosed herein can also allow dentists to
loosen a permanent tooth 102, although a stronger vibrational
force may be required to be applied by the apparatus 100
disclosed herein to rupture the connective tissues and allow
the permanent tooth 102 to be dislodged and removed. Since
stronger forces are required to remove a permanent tooth 102,
the material of the metal cap 101 used to remove the perma-
nent tooth 102 comprises a rigid metal, for example, stainless
steel. Furthermore, permanent teeth 102 are generally not as
loose and movable as primary teeth 102, and hence it is
difficult to force fit the metal cap 101 between the permanent
teeth 101. The metal cap 101 as exemplarily illustrated in
FIGS. 3A-3C is used to remove permanent teeth 102. The
generally contiguous vertical surfaces 201 of the body section
101a of the metal cap 101 comprise, for example, a buccal
surface 2015, a lingual surface 201qa, and a pair of opposing
inter-tooth surfaces 201¢. As used herein, the term “buccal”
refers to a direction towards the inside of a cheek and/or lips
of the patient, and all elements or components characterized
by this term are disposed towards or proximal to the cheek






