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inlet end and an outlet end opposite the inlet end. The applicator body
having an abrasive outlet extending from the outlet end and defining an
abrasive outlet axis that is substantially through the center of the abrasive
outlet, and a water outlet extending from the outlet end and defining a wa-
ter outlet axis that is substantially through the center of the water outlet.
Wherein the water outlet axis and the abrasive outlet axis form an angle
between about eighteen degrees to about thirty degrees.
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DENTAL APPLIANCE
FIELD

[0001] The subject matter herein generally relates to applicators used in dental care, and

more specifically to applicators used in combination with water and air.

BACKGROUND

[0002] In the past dentists have relied on drills for dental procedures ranging from
removing cavities and preparing teeth for dental crowns to performing a root canal. However,
the use of a drill can cause damage to the surrounding healthy tooth structure by causing small
fractures throughout the tooth or can chip off portions of sound tooth structure. Recently,
dentists have been given an opportunity to perform the same tasks without a dental drill,
through the use of air abrasion.

[0003] Using air abrasion, dentists may remove tooth decay with small particles of an
abrasive material, rather than using a dental drill. The use of air abrasion allows dentists to
complete the same tasks without the conventional side effects of vibration, noise, heat and
pressure. Furthermore, air abrasion also allows for significantly less damage to tooth structure
than the standard drilling process.

[0004] While the air abrasion process allows dentists to remove tooth decay with less
pain, the kinetic energy applied to the crystalline tooth structure can generate a significant static

electric charge. This static charge can cause pain, and therefore anesthesia is often required.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] For a better understanding of the disclosed subject matter and to show how it may
be utilized, examples thereof will now be described, by way of non-limiting examples only, with
reference to the accompanying drawings.

[0006] FIG. 1 is an isometric view of an example of the teeth cleaning apparatus and a
standard dental chair;

[0007] FIGS. 2A and 2B are an isometric views of an example applicator according to
the disclosure herein;

[0008] FIG. 3 is a cross-sectional view of the applicator of FIG. 2B taken along the

lengthwise axis A-A according to the disclosure herein;
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[0009] FIG. 4 is an enlarged view of circle III of FIG. 3 of the applicator according to the
disclosure herein;

[0010] FIG. 5 is an isometric view of an example pressurization unit according to the
disclosure herein;

[0011] FIG. 6 is a bottom view of the pressurization unit of FIG. 5, according to the
disclosure herein;

[0012] FIG. 7 is a cross-sectional view across line IV-IV of the pressurization unit of
FIG. 6, according to the disclosure herein; and

[0013] FIG. 8 is a top view of an example pressurization unit according to the
disclosure herein.

DETAILED DESCRIPTION

[0014] Various examples of the disclosure are discussed in detail below. While specific
implementations are discussed, it should be understood that this is done for illustrative purposes
only, are should not be considered as limiting. A person skilled in the relevant art will recognize
that other components and configurations can be used without departing from the scope of the
disclosure. Additional features and advantages of the disclosure will be set forth in the
description which follows, and in part will be obvious from the description, or can be learned by
practice of the herein disclosed principles. The features and advantages of the disclosure can be
realized and obtained by means of the instruments and combinations particularly pointed out in
the appended claims.

[0015] The phraseology and terminology employed herein are for the purpose of
description and should not be regarded as liming. For example, the use of a singular term, such
as, “a” is not intended as limiting of the number of items.

[0016] Several definitions that apply throughout this disclosure swill now be presented.

EE AN

The terms “comprising,” “including,” and “having” are used interchangeably in this disclosure.
The terms “comprising,” “including,” and “having” means to include, but not necessarily be
limited to the things so described.

[0017] As used here, the term “coupled” is defined as connected, whether directly or
indirectly through intervening components, and is not necessarily limited to physical
connections. The term “substantially” is defined to be essentially conforming to the particular

dimension, shape, or other word that substantially modifies, such that the component need not be
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exact. For example, substantially rectangular means that the object in question resembles a
rectangle, but can have one or more deviations from a true rectangle.

[0018] Further, any term of degree such as, but not limited to, “about” or
“approximately,” as used in the description and the appended claims, should be understood to
include the recited values or a value that is three times greater or one third of the recited values.
For example, about 3 mm includes all values from 1 mm to 9 mm.

[0019] In at least one example, an applicator to clean teeth can have a body, the body
having an inlet end, an outlet end, and a lengthwise axis running there between. The body
can house an abrasive inlet tube and a water inlet tube, and further include a water outlet
positioned at the outlet end and in fluidic communication with the water inlet tube via a
water tube. An abrasive outlet can be positioned at the outlet end and placed in fluidic
communication with the abrasive inlet tube via an abrasive tube. In at least one example, a
central axis of the abrasive outlet (also referred to herein as “an abrasive outlet axis”) and a
central axis of the water outlet (also referred to herein as “a water outlet axis”) form an
angle. The angle can be between about eighteen (18) to about thirty (30) degrees. In at least
one example, the angle can be between about nineteen (19) degrees to about twenty-six (26)
degrees. In at least one example, the angle can be between about twenty (20) degrees to
about twenty-four (24) degrees. In at least one example, the angle can be about twenty-two
(22) degrees. The angles described above have been found to impart desirable effects, as will
be discussed herein in greater detail. However, one of skill in the art would understand that
other angles which achieve the same desirable effect can also be used without departing from
the disclosure herein. In at least one example, the pressurization unit can be configured to
expel a water stream from the water outlet at a pressure sufficient to ground any electricity
created by application of an abrasive.

[0020] In an at least one example, the central axis of the abrasive outlet and the
central axis of the water outlet can form an angle configured to pull the water stream parallel to
the abrasive stream.

[0021] In an at least one example, the pressure at which the abrasive stream is expelled
from the abrasive outlet can be at least 55 pounds per square inch (psi), or about 379.2

kilopascals (kPa). In an alternative example, the pressure at which the abrasive stream exits the
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abrasive outlet can be supersonic. In an alternative example, the flow of the abrasive is at
supersonic speed.

[0022] In at least one example, the abrasive inlet tube and the water inlet tube can
protrude, at least in part, from the inlet end of the applicator and can be communicatively
coupled with an abrasive outlet and a water outlet protruding, at least in part, from the outlet
end of the applicator. In addition, the inlet end of the applicator can be configured to
communicate with a pressurization unit. The pressurization unit can have a main water line
and a main air line, wherein a diameter across a cross-section of the main water line is smaller
than a diameter across a cross-section of the main air line. The pressurization unit can further
include a funnel, the main air line can enter the funnel at a first end and exit through an
abrasive discharge nozzle. A reservoir can be configured to communicate with the funnel of
the pressurization unit via a venturi point. Additionally, a main water line can pass through
the housing of the pressurization unit. The first end of a water hose can be in fluidic
communication with the water inlet tube and a second end of the water hose can be in fluidic
communication with the main water line. Similarly, the first end of an abrasive hose can be in
fluidic communication with the abrasive inlet tube and a second end of the abrasive hose can
be in fluidic communication with the abrasive discharge nozzle.

[0023] The reservoir can include a removable cap and an opening, and the reservoir can
be configured to hold an abrasive material. The opening can be configured to create a pressure
difference in the reservoir such that when the pressurization unit is in use the abrasive material is
expelled through the opening of the reservoir and out the abrasive discharge nozzle. In at least
one example, the abrasive material can be aluminum oxide.

[0024] FIG. 1 illustrates an applicator 100 for cleaning teeth, the applicator 100 is
shown connected to a pressurization unit 300, as it would appear in a standard dental office.
Referring to FIG. 2A, an applicator 100 to be used to clean teeth is illustrated. The applicator
100 can be used in combination with the pressurization unit 300 described below with
reference to FIGS. 5-8. In at least one example, the applicator 100 can contain an abrasive
inlet tube 10 and a water inlet tube 20 protruding, at least in part, from the inlet end 70 of the
applicator 100, a water tube 110 and an abrasive tube 120 (as shown in FIG. 3) extending
lengthwise throughout the length of the applicator body 90, and an abrasive outlet 30 and a

water outlet 40, protruding from an outlet end 80 of the applicator 100. In an alternative
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example, the applicator 100 can have an abrasive passage and a water passage formed within the
applicator body 90, such that the abrasive inlet tube 10 and abrasive outlet 30 and the water inlet
tube 20 and water outlet 40 are coupled via the passage, respectively. For example, the abrasive
inlet tube 10, water inlet tube 20, abrasive outlet 30, and water outlet 40 can include a threaded
end (or any other suitable means for connection) to facilitate coupling. The applicator 100 can
also include a cover 50, which can be used to protect the outlet end from dirt and other damage.
FIG. 2B shows the lengthwise axis A-A of the applicator 100.

[0025] FIG. 3 shows a cross-sectional view of an example of an applicator 100,
having the applicator body 90 removed, illustrating the connection between the water tube
110 and the water outlet 40, and between the abrasive tube 120 and the abrasive outlet 30.
The abrasive inlet tube 10, abrasive tube 120, and abrasive outlet 30 are in fluidic
communication and can provide a pathway capable of transporting an abrasive, that the
abrasive inlet 10, abrasive tube 120, and abrasive outlet 30 can be configured to maintain a
consistent diameter throughout the applicator body 90. A similar pathway, capable of
transporting water, is provided by the water inlet tube 20, water tube 110, and water outlet
40. In at least one example, the abrasive pathway is located above the water pathway.

[0026] The point at which materials that are expelled from the outlet end 80 of the
applicator 100 meet (as illustrated by the central axes B-B and C-C of FIG. 4) can be modified
by adjusting the angle at which the abrasive outlet 30 is coupled with the abrasive tube 120. In at
least one example, the abrasive outlet 30 is angled downward at a 45 degree angle from the
abrasive tube 120.

[0027] Referring to FIG. 4, an enlarged view of the outlet end 80 of the applicator 100
is shown. The abrasive outlet 30 has a central axis B-B, the abrasive outlet 30 is positioned
such that the central axis B-B of the abrasive outlet 30 is at an angle; in at least one example,
the angle can be about 45 degrees downward from the lengthwise axis A-A (as shown in
FIG. 2B) of the applicator 100. Similarly, the water outlet 40 includes a central axis C-C.
The abrasive stream and the water stream are expelled from the abrasive outlet 30 and the
water outlet 40, respectively, and can form an angle 6. In at least one example, the abrasive
stream meets the water stream at an angle 6, which can be from about eighteen (18) degrees
to about thirty (30) degrees. The pressure at which the abrasive stream is expelled can be

adjusted based on a desired outcome. In at least one example, the pressure at which the
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abrasive stream is expelled from the applicator 100 can be determined by the pressure of the
air stream entering the pressurization unit 300. For example, standard dental compressors can
be set to cycle between 80 psi (about 551.6 kPa) and 120 psi (about 827.4 kPa). Due to the
venturi effect of the pressurization unit 300, the pressure at which the abrasive stream is
expelled is lower than the pressure at which the air stream enters the unit. In at least one
example, the pressure of the air stream entering the unit is such that the abrasive stream is
expelled at about 55 psi (about 379.2 kPa). In an alternative example, the pressure of the air
stream entering the unit is set such that the pressure the abrasive stream is expelled from the
applicator 100 is supersonic. In an alternative example, the flow of the abrasive is at supersonic
speed.

[0028] Referring to FIG. 5, a pressurization unit 300 is shown. The pressurization unit
300 has a reservoir 320 comprising a cap 310, an abrasive discharge nozzle 340, a main water
line 290, a main air line 280, and an adapter 360, protruding from a housing 330. The
pressurization unit 300 can be configured to connect to a dental compressor via the adapter
360. In at least one example, the adapter 360 can be a Midwest adapter. Most dental practices
in the United States use compressors outfitted with a Midwest connector to connect dental
hand pieces to the compressor. The adapter 360 can be configured to guide a water stream and
an air stream provided by the dental compressor, into the main water line 290 and the main air
line 280 throughout the pressurization unit 300 (as shown in FIG. 6). Furthermore, standard
dental compressors, such as those commonly used throughout the United States, are equipped
with a one-half inch round bar surrounding the compressor. The hanger 270 of the
pressurization unit 300 is configured to accept the standard one-half inch round bar, at least
one means for connection 260 (for example, a screw) can be provided to clamp the
pressurization unit 300 onto the round bar, allowing the pressurization unit 300 to be used
hands-free. FIG. 6 illustrates the pressurization unit 300 from another angle, showing the
adapter 360, main water line 290, and main air line 280. While only the Midwest adapter is
discussed in detail, those of skill in the art should understand that any other suitable
connection means can also be utilized.

[0029] FIG. 7 illustrates the pressurization unit 300 shown in FIG. 5, having the
housing 330 partially removed. The pressurization unit 300 can include a main air line 280 (as

shown in FIG. 6), a funnel 370, and a reservoir 320. The air stream can enter the
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pressurization unit 300 through the main air line 280, which connects to the funnel 370 via a
funnel inlet 350. The reservoir 320 can have a tube 322 (as shown in FIG. 8) configured to
attach the reservoir 320 to the funnel 370 via a venture point 380. The reservoir 320 can be
configured to hold an abrasive material and can create an atomizer effect at venturi point 380
when an air stream is sent through the pressurization unit 300. As the air stream passes below
the tube 322, a drop in air pressure can occur. The drop in air pressure can cause the abrasive
material to enter the tube 322. The airborne abrasive can then be expelled through the abrasive
discharge nozzle 340, creating an abrasive stream. The reservoir cap 310 can further comprise
a control screw 390, which can act as a needle valve allowing for increased control of the
flow of the abrasive stream. Additionally, a water stream can enter the housing 330 through
the adapter 360 via the main water line 290 and exit through the opposite side of the housing
330. The main water line 290 is disposed within the housing 300 of the pressurization unit 300;
however, no pressure change occurs within the water stream as it passes throughout the
pressurization unit 300.

[0030] An abrasive hose 200 and a water hose 210 can be provided to transport the
abrasive stream and the water stream, respectively, from the pressurization unit 300 to the
applicator 100.

[0031] In at least one example, the pathway created from the main water line 290,
through the water hose 210, water inlet tube 20, water tube 110, and to the water outlet 40 can be
configured to maintain a consistent pressure. The pressure at which the water stream is expelled
from the applicator 100 can be adjusted based on a desired outcome. For example, the pressure at
which each of the water stream and the abrasive stream are expelled can be adjusted in order to
change the angle 6 at which the abrasive stream and the water stream meet. As described above,
in at least one example the angle 6 can be from about eighteen (18) degrees to about thirty (30)
degrees.

[0032] In an alternative example, the pressure of the abrasive stream can be adjusted such
that when the abrasive stream and the water stream meet, the water stream is turned parallel to
the abrasive stream, creating a water curtain around the abrasive stream. The water curtain can
be used to ground any static electric charge caused by the kinetic energy of the air abrasion
process. Grounding the electric charge can allow the procedure to progress painlessly, without

the need for anesthesia.
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[0033] The subject matter described herein is susceptible to variations, modifications
and/or additions other than those specifically described and it is to be understood that this
disclosure includes all such variations, modification, and/or additions which fall within the
scope of the above description. Thus, it will be understood that the above-described
examples of the present disclosure, including any particular examples, are merely possible
examples of implementations, set forth for a clear understanding of the principles of the
disclosure. Many variations and modifications can be made to the above-described
example(s) of the disclosure without departing substantially from the spirit and principles of
the disclosure. All such modifications and variations are intended to be included herein

within the scope of this disclosure and protected by the following claims.
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CLAIMS

What is claimed is:
1. A dental appliance comprising:

an applicator body having an inlet end and an outlet end opposite the inlet end;

an abrasive outlet extending from the outlet end and defining an abrasive outlet axis that
is substantially through the center of the abrasive outlet; and

a water outlet extending from the outlet end and defining a water outlet axis that is
substantially through the center of the water outlet,

wherein the water outlet axis and the abrasive outlet axis form an angle between about

eighteen degrees to about thirty degrees.

2. The dental appliance as recited in claim 1, further comprising an abrasive inlet extending from

the inlet end of the applicator body.

3. The dental appliance as recited in claim 2, wherein the abrasive inlet extends substantially

perpendicular to the inlet end of the applicator body.

4. The dental appliance as recited in claim 2, wherein the abrasive inlet is an abrasive inlet tube

that 1s substantially cylindrical.

5. The dental appliance as recited in claim 2, wherein the abrasive inlet is threaded to the inlet

end of the applicator body.

6. The dental appliance as recited in claim 2, further comprising an abrasive passage formed

within the applicator body and configured to couple the abrasive inlet to the abrasive outlet.

7. The dental appliance as recited in claim 2, further comprising an abrasive tube located within

the applicator body and configured to couple the abrasive inlet to the abrasive outlet.

8. The dental appliance as recited in claim 1, further comprising a water inlet extending from the

inlet end of the applicator body.

9. The dental appliance as recited in claim 8, wherein the water inlet extends substantially

perpendicular to the inlet end of the applicator body.
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10. The dental appliance as recited in claim 8, wherein the water inlet is a water inlet tube that is

substantially cylindrical.

11. The dental appliance as recited in claim 8, wherein the water inlet is threaded into the inlet

end of the applicator body.

12. The dental appliance as recited in claim 8, further comprising a water passage formed within

the applicator body and configured to couple the water inlet to the water outlet.

13. The dental appliance as recited in claim 8, further comprising a water tube located within the

applicator body and configured to couple the water inlet to the water outlet.

14. The dental applicant as recited in any of the preceding claims, wherein the water outlet axis
and the abrasive outlet axis form an angle between about nineteen degrees to about twenty-six

degrees.

15. The dental applicant as recited in any one of claims 1-13, wherein the water outlet axis and

the abrasive outlet axis forms an angle of about twenty-two degrees.

10
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16. A system for use in a dental procedure comprising:

an applicator comprising:

an applicator body having an inlet end and an outlet end opposite the inlet end,

an abrasive outlet extending from the outlet end and defining an abrasive outlet
axis that is substantially through the center of the abrasive outlet, and

a water outlet extending from the outlet end and defining a water outlet axis that is
substantially through the center of the water outlet,

wherein the water outlet axis and the abrasive outlet axis form an angle between

about eighteen degrees to about thirty degrees; and

a pressurization unit fluidically coupled with the applicator, the pressurization unit

comprising:

a reservoir operable to house an abrasive, and

a funnel coupled to the reservoir and operable to receive the abrasive from the
reservoir, wherein the funnel further comprises an air inlet and an abrasive
discharge nozzle through which an abrasive stream is expelled towards the

applicator.

17. The system as recited in claim 16, wherein the applicator further comprises an abrasive inlet

extending from the inlet end of the applicator body. 18. The system as recited in claim 17,

wherein the abrasive inlet is an abrasive inlet tube that is substantially cylindrical.

19. The system as recited in claim 17, wherein the abrasive inlet is threaded to the inlet end of the

applicator body.

20. The system as recited in claim 17, wherein the applicator further comprises an abrasive

passage formed within the applicator body and configured to couple the abrasive inlet to the

abrasive outlet.

21. The system as recited in claim 17, wherein the applicator further comprises an abrasive tube

located within the applicator body and configured to couple the abrasive inlet to the abrasive

outlet.

11
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22. The system as recited in claim 16, wherein the applicator further comprises a water inlet

extending from the inlet end of the applicator body.

23. The system as recited in claim 22, wherein the water inlet is a water inlet tube that is

substantially cylindrical.

24. The system as recited in claim 22, wherein the water inlet is threaded into the inlet end of the

applicator body.

25. The system as recited in claim 22, wherein the applicator further comprises a water passage

formed within the applicator body and configured to couple the water inlet to the water outlet.

26. The system as recited in claim 22, wherein the applicator further comprises a water tube

located within the applicator body and configured to couple the water inlet to the water outlet.
27. The system as recited in claim 16, wherein the abrasive is aluminum oxide.

28. The system as recited in any of the preceding claims, wherein the water outlet axis and the

abrasive outlet axis form an angle between about nineteen degrees to about twenty-six degrees.

29. The system as recited in any one of claims 16-27, wherein the water outlet axis and the

abrasive outlet axis forms an angle of about twenty-two degrees.

12
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