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(57) Abréegée/Abstract:

The interproximal cleaning appliance includes a housing (12) and a spray applicator (16) extending therefrom for directing a spray
of fluid droplets to the Interproximal area. Within the housing Is a spray-generating assembly (14) which includes a chamber, a
movable piston (26) mounted therein, one-way Inlets (42, 40) for gas and fluid and an outlet (44). A system (54) for moving the
piston, such as a motor, operatively compresses a spring (32) which creates a partial vacuum in the chamber, allowing gas to flow
Into the chamber through the gas Inlet. Release of the spring produces a stream of fluid droplets which flows out of the chamber
through the applicator to the interproximal area.
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(57) Abstract: The interproximal cleaning appliance includes a housing (12) and a spray applicator (16) extending therefrom for
directing a spray of fluid droplets to the interproximal area. Within the housing is a spray-generating assembly (14) which m-
amber, a movable piston (26) mounted therein, one-way inlets (42, 40) for gas and fluid and an outlet (44). A system
(54) for moving the piston, such as a motor, operatively compresses a spring (32) which creates a partial vacuum in the chamber,
allowing gas to flow into the chamber through the gas inlet. Release of the spring produces a stream ot fluid droplets which tlows
out of the chamber through the applicator to the interproximal area.
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ELECTROMECHANICAL SYSTEM FOR INTERPROXIMAL CLEANING

Field of the Invention

This invention relates generally to the interproximal cleaning of teeth,
and more specifically concerns a device which uses mechanical or

electromechanical action to accomplish the cleaning.

Background of the Invention

It is well known that regular flossing is important for good dental
health. Flossing, which is directed toward cleaning of the interproximal area of the
teeth, including cleaning below the gum line, reduces dental decay and gingivitis
by removing plague and food remnants in the interproximal area which are not
typically reached by conventional brushing. However, even though flossing is
highly recommended and produces consistent advantageous results, regular
flossing is only done by a small minority of people. A large percentage of people
(close to 50%) do not, in fact, floss at all.

While flossing has been shown to be the most effective means for
interproximal cleaning, one alternative to flossing is a device which produces a
stream of fluid droplets at high speed which are then directed into the
interproximal area by a nozzle and/or guidance tip arrangement. This device uses
a compressed gas, e.g. CO,, cartridge to produce the fluid droplet stream. There
are, however, recognized disadvantages to the use of compressed gas cartridges,
including restrictions on air transport and the need to replace the cartridges on a
reqular basis. Further, gas cartridges have heat limitations, e.g. typically less then
49°C, which limits their use in certain environments and requires some oversight

In the use and storage of the device and the gas cartridges

Hence, while use of a stream of high-speed fluid droplets has been
shown to be effective, it would be desirable to have such a fluid stream generated
by means other than a gas cartridge, with relatively few, if any, restrictions on

ordinary use.
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Summary of the Invention

An interproximal cleaning appliance, comprising: a housing; a
spray-generating assembly positioned within the housing, the assembly including
a hollow body member defining a chamber, having a movable piston-spring
assembly positioned therein, a gas inlet with a one-way valve permitting gas to
enter the body member, an inlet for fluid and an outlet for a spray of fluid droplets;
and a system for moving the piston within the hollow body member, to compress
the spring, wherein subsequent release of the piston following entry of gas and
fluid into the chamber creates sufficient pressure within the chamber to produce a
fluid droplet spray from the outlet which is directed to an applicator/nozzle
assembly which extends from the housing for directing the fluid droplet spray to

the interproximal area.

According to one aspect of the present invention, there is provided
an interproximal cleaning appliance, comprising: a housing; a spray-generating
assembly positioned within the housing, the assembly including a hollow body
member defining a chamber, having a movable piston-spring assembly positioned
therein, a gas inlet into the chamber with a one-way valve permitting gas to enter
the body member, a separate inlet for fluid into the chamber and an outlet from the
chamber for a spray of fluid droplets; and a system for moving the piston within
the hollow body member from a rest position in which the gas inlet is blocked, to
compress the spring, resulting in the piston being in another position in which the
gas inlet is unblocked, wherein subsequent release of the piston, following entry of
gas and fluid into the chamber, creates sufficient pressure within the chamber to
produce a fluid droplet spray from the outlet which is directed to an
applicator/nozzle assembly which extends from the housing for directing the fluid

droplet spray to the interproximal area.
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According to another aspect of the present invention, there is
provided an interproximal cleaning appliance, comprising: a housing; a spray-
generating assembly positioned within the housing, the assembly including a
chamber, a movable piston assembly positioned therein, a one-way inlet into the
chamber for gas to enter the chamber, a separate inlet for a fluid into the chamber
and an outlet from the chamber for a spray of fluid droplets, the outlet including a
valve, normally in a closed position; and a system for moving the piston within the
chamber from a rest position after gas has been introduced into the chamber, in a
manner to increase pressure therein when the outlet valve is closed to produce a
stream of fluid droplets which move from the chamber when the outlet valve is
opened, the stream of droplets being directed to an applicator/nozzle member
extending from the housing for directing the fluid droplet spray to the interproximal

alrea.

Brief Description of the Figures

Figure 1 shows a simplified schematic view of an interproximal
cleaning device incorporating the present invention.

Figure 2 is an enlarged view of an operative portion of the device of

Figure 1.

Detailed Description of the Preferred Embodiments

The figures illustrate an interproximal cleaning device which
generates a stream of gas-propelled fluid droplets. A simplified view of a
complete device 10 1s shown in Figure 1. It includes a housing 12, and internal
assembly for creating the gas-propelled fluid stream 14, a user-operated control
button 15 and an extended applicator 16 through which the fluid stream is
directed. At the end of the applicator 16 is a nozzle 18 through which the fluid
droplets move into a guidance tip 20, which is configured to mate with the
Interproximal space of the teeth, thereby assuring that the fluid stream will hit the
interproximal surfaces and clean them.
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Housing 12 is configured to be conveniently held by a user and Is

further configured to accommodate the fluid stream generator 14. Generator 14
could also be a stand-alone unit tethered to the appliance. Generator 14 is a
mechanical or electromechanical device for producing the fluid droplet stream. As
such, it does not require a CO, or other compressed gas cartridge and thereby
has none of the disadvantages of a compressed-gas based appliance.

One embodiment of the generator is shown In Figure 2 in simplified
form. It includes a cylinder 24, which in the embodiment shown, Iis approximately
10 cm long and 2-1/2 cm in diameter. Fitted into the cylinder in the upper portion
thereof is a piston 26 which is adapted and configured to move up and down In
cylinder 24. At the top of cylinder 24 is an opening 27, permitting communication
between an upper portion of the internal volume of the cylinder and the
atmosphere as the piston moves up and down in the cylinder. Connected
between an upper surface 28 of piston 26 and a top portion 30 of cylinder 24 is a
spring 32. Cylinder 24 also has a fluid inlet 40 and a gas inlet 42. Gas inlet 42
could also be located at the bottom of the cylinder. At the
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lower end of cylinder 24 1s an outlet channel 44 through which the gas-propelled fluid
droplet stream moves to the applicator 16.

In the embodiment shown, fluid inlet 40 1s configured to allow water or
other fluid, such as mouthwash or an antibacterial solution, in a typical amount of
0.1 ml-1 ml into the cylinder 24 for one operation of the appliance. Valve 46 controls
the entry of fluid from a reservoir 48. Gas inlet 42 includes a one-way valve 50 which
permits air or other gas to enter cylinder 24 but prevents the outflow of gas during
movement of the piston. Valve 46 can also be a one-way valve. At the start of an
operational cycle, spring 32 1s not compressed, i.e. at rest, and piston 26 1s also at rest,
positioned below gas inlet 42. Piston 26 1s then moved upwardly, compressing spring
32, either by a motor 54, a hand-operated wind-up mechanism 56 or other means. As
piston 26 moves upwardly, a partial vacuum within cylinder 24 1s created such that
when gas inlet 42 1s uncovered, air or other gas enters cylinder 24. One-way valve 50
prevents gas from escaping back to the atmosphere.

When piston 26 is released, it moves downwardly by the force of the
compressed spring, which increases the pressure within the cylinder. The resulting
high pressure, on the order of 10 bar, on the gas/fluid mixture in the interior volume of
the cylinder 1s sufficient to create a high-speed spray of fluid droplets and direct it
through outlet channel 44. This pressure can be varied, i.e. within a range of 5-60 bar.
In the embodiment shown, the outlet channel has a diameter of 2-1/2 mm, although the
diameter could be less, down to 0.5 mm. Typically, in the embodiment shown, there
will be no valve on the outlet channel, although a valve could be used. The fluid
droplet stream 1s directed through the outlet channel to applicator 16, through nozzle 18
which forms the spray, and then out through guidance tip 20 to the interproximal area
of the teeth, cleaning plaque and removing food remnants therefrom.

In an alternative embodiment, a motor or other means 1s used to move
the piston downwardly from a rest position, after gas has been introduced into the
cylinder, thereby pressurizing the cylinder, at approximately 10 bar, or in the range
specified above. A valve 60 on the outlet channel maintains the pressure in the
cylinder. When the piston 1s at its lowest position, with pressure maximum, the outlet

valve 1s opened, resulting 1n a stream of fluid droplets being created and directed
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through the outlet channel and then through the applicator nozzle and the guidance tip
into the interproximal area.

Hence, an interproximal cleaning device has been described and shown,
which produces etfective interproximal cleaning using a high-speed tluid droplet spray,
without the need for a source of compressed gas.

Although a preferred embodiment of the invention has been disclosed
here for the purposes of illustration, it should be understood that various changes,
modifications and substitutions may be incorporated in the embodiment without

departing from the spirit of the invention, which 1s defined by the claims which follow.
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CLAIMS:
1. An interproximal cleaning appliance, comprising:

a housing;

a spray-generating assembly positioned within the housing, the
assembly including a hollow body member defining a chamber, having a movable
piston-spring assembly positioned therein, a gas inlet into the chamber with a one-
way valve permitting gas to enter the body member, a separate inlet for fluid into
the chamber and an outlet from the chamber for a spray of fluid droplets; and

a system for moving the piston within the hollow body member from
a rest position in which the gas inlet is blocked, to compress the spring, resulting
in the piston being in another position in which the gas inlet is unblocked, wherein
subsequent release of the piston, following entry of gas and fluid into the chamber,
creates sufficient pressure within the chamber to produce a fluid droplet spray
from the outlet which is directed to an applicator/nozzle assembly which extends

from the housing for directing the fluid droplet spray to the interproximal area.

2. The cleaning appliance of claim 1, including a motor for moving the

piston to compress the spring.

3. The cleaning appliance of claim 1, including a hand-operated

mechanism for moving the piston to compress the spring.

4. The cleaning appliance of claim 1, including a valve on the outlet
which is closed during compression of the spring and is opened to release the

fluild droplet stream.

5. The cleaning appliance of claim 1, wherein the amount of fluid
entering the body member for each compression/release of the spring is in the

range of 0.1 mi-1 ml.

0. The cleaning appliance of claim 1, wherein the outlet has a diameter

within the range of 0.5 mm-2-1/2 mm.

VR i B AN AR S A R M R 17 R BTN R oo e
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7. The cleaning appliance of claim 1, including an opening in the body
member to the atmosphere between a top surface of the piston and an upper

portion of the body member above the piston.

8. The cleaning appliance of claim 1, wherein the one-way valve

prevents gas from escaping from the chamber.

9. The cleaning appliance of claim 1, wherein the pressure is within the

range of 5-60 bar.

10. An interproximal cleaning appliance, comprising:
a housing;

a spray-generating assembly positioned within the housing, the
assembly including a chamber, a movable piston assembly positioned therein, a
one-way inlet into the chamber for gas to enter the chamber, a separate inlet for a
fluid into the chamber and an outlet from the chamber for a spray of fluid droplets,

the outlet including a valve, normally in a closed position; and

a system for moving the piston within the chamber from a rest
position after gas has been introduced into the chamber, in a manner to increase
pressure therein when the outlet valve is closed to produce a stream of fluid
droplets which move from the chamber when the outlet valve is opened, the
stream of droplets being directed to an applicator/nozzle member extending from

the housing for directing the fluid droplet spray to the interproximal area.

11. The cleaning appliance of claim 10, wherein the pressure produced

within the chamber prior to release is within the range of 5-60 bar.

12. The cleaning appliance of claim 10, wherein the piston-spring

assembly includes a motor for moving the piston for increasing pressure within the

chamber.

13. The cleaning appliance of claim 10, wherein the piston assembly

includes a hand-operated mechanism for increasing pressure within the chamber.
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