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tering valve.

FIG.



WO 2010/055433 A1 W00 00000 0O

kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

(84) Designated States (unless otherwise indicated, for every __

as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2010/055433 PCT/IB2009/054828

LIQUID DROPLET INTERPROXIMAL CLEANING APPARATUS WITH GAS STREAM LIMITATION

This invention relates generally to interproximal (interdental) cleaning
apparatus/appliances, and more particularly concerns such an apparatus designed to protect
against unsafe increases in gas stream and/or liquid droplet flow due to orientation of the
apparatus in use.

Liquid droplet interproximal (interdental) cleaning apparatus/appliances use a
CO, or other gas stream to accelerate a volume of liquid and to produce liquid droplets
therefrom, which are directed to the dental regions for cleaning. A CO, gas stream is typically
produced by the rapid expansion of a small amount of gaseous CO, released from a CO,
reservoir, such as a cartridge.

The CO, reservoir will typically include both liquid CO, and gaseous CO,.
Typically, only gaseous CO, proceeds from the reservoir when the apparatus is in an upright
orientation. The gaseous CO is directed into and then exits from a metered valve to form a gas
stream.

A portion of the gas stream may be used to accelerate liquid from the reservoir
into the gas stream to produce liquid droplets. However, when the apparatus is tilted, including
below horizontal or even completely upside down, liquid CO, enters the metered valve instead
of gaseous CO,, which results in a significant increase in the amount of gas from the metered
valve as the gas decompresses prior to and at the exit of the valve. This can result in the speed
of the modified gas stream being excessive and/or the fluid being accelerated at a too high a
rate, resulting ultimately in damage to the gingival or interproximal pockets of the dental
region.

Hence, it is desirable to have a structural arrangement which protects against
increases in the decompressing (expanding) gas from the gas reservoir, regardless of the
orientation of the apparatus.

Accordingly, an interdental cleaning apparatus is described herein, comprising: a
compressed gas reservoir, containing liquid compressed gas and gaseous compressed gas; a
liquid reservoir; a system for moving liquid in the liquid reservoir out of the liquid reservoir and

into contact with an output gaseous stream of gas from the decompression of gas from the gas
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reservoir, resulting in a stream of fluid droplets which can be directed from the apparatus
toward the dental regions of a user for cleaning thereof; and a metering valve and a siphon tube
extending from the metering valve to the gas reservoir, wherein the metering valve has such a
metered volume that the output of gaseous gas resulting from the decompression of gas from the
gas reservoir will not damage the dental regions of the user, regardless of the orientation of the
apparatus in use.

The drawing is a schematic view of a liquid droplet dental cleaning apparatus,
incorporating the gas limiting system described herein.

The figure shows in general a fluid droplet interproximal cleaning apparatus,
generally at 10. In the embodiment shown, the apparatus includes a gas reservoir 12, which can
be in the form of a CO, cartridge. The CO, cartridge will typically include both liquid CO,,
shown at 14, and gaseous CO,, shown at 16, for example. Connecting the reservoir 12 to a
metering valve 18 is a siphon tube 20, which is described in more detail below.

The metering valve is operated by a control button or similar element 24, which
allows a selected amount of CO, into a gas chamber 26. The selected amount of gas will
typically be appropriate for a single use, for example in the range of 0.01 ml. Extending from
gas chamber 26 and forming a part of a nozzle for the apparatus is a gas streaming line 28,
which terminates in an exit orifice 30.

The interdental cleaner also includes a reservoir for liquid 34, which could be
water or some other solution, including mouthwash or various oral care treatment solutions.
Pump 38 moves liquid through a connecting tube 36 from reservoir 34 to a one-way valve 40
and then to a liquid chamber 42. Liquid chamber 42 is adapted to contain a single use of liquid,
which in the embodiment shown is approximately 0.1 ml.

A one-way valve 44 connects gas chamber 26 to liquid chamber 42. A liquid line
46 extends from liquid chamber 42 and delivers liquid to gas line 28, near the exit orifice 30 in
the embodiment shown.

In operation, the expanding gas from the gas reservoir will create sufficient
pressure in gas chamber 26 to open one-way valve 44. Gas enters chamber 42 and acts on the
liquid therein, accelerating the liquid through liquid line 46 to the gas stream in the gas line 28.

Typically, only a small amount of gas is necessary to produce this liquid acceleration effect.



WO 2010/055433 PCT/IB2009/054828

3

When the accelerated liquid comes into contact with the gas stream, liquid
droplets are produced in a desired size range and with a desired velocity, such as 10 microns in
diameter, with a velocity of 60 mls. The stream of fluid droplets (31) proceeds through the exit
orifice 30 to the dental region to be cleaned, such as the interproximal areas of the teeth.

Siphon tube 20 extends down into gas reservoir 12 a sufficient distance (usually a
short distance from the bottom) that only liquid CO, (or other gas) can enter metering valve 18
when the apparatus is in an upright orientation. The size of the metering valve is such as to
accommodate a single use of CO, from the reservoir (as it expands) when the CO, from the
reservoir is in a liquid state. When the apparatus is tilted or used upside down, however, CO; in
a gaseous state will now enter the siphon tube, instead of liquid CO,, since the upper end of the
gas reservoir, where the siphon tube terminates, contains gaseous CQO,. This will result in a
smaller amount of CO, in the metering valve and the gas chamber because of the lower density
of gaseous CO, compared to liquid CO,, i.e. CO, will expand less when the CO, from the
reservoir is in a compressed gaseous state than when it is in a compressed liquid state.

The arrangement of the siphon tube and the volume of the metering valve is such
that in normal upright operation, liquid CO, having a volume of the metering valve results in
the correct amount of CO, gas to produce an effective single use of the cleaning apparatus,
while in a tilted or upside down position, a lesser volume of CO, gas is produced since the gas
from the reservoir is in a gaseous state already. This lower volume of CO, gas, due to the small
volume of the metering valve, ensures the safety of operation of the apparatus, regardless of the
orientation of the apparatus.

However, the siphon tube 20 will function as a small reservoir when the apparatus
is upside down, resulting in several rapid bursts or shots of CO; in succession, as the gaseous
CO; moves into the metering valve, in order to accomplish the desired cleaning action, but
without any risk of excessive gas stream or liquid droplet velocity.

Hence, the siphon tube and the valve are configured and arranged so that a tilted
or upside down orientation will not result in an increase of CO, gas stream output beyond a safe
level, for instance, the level of CO, output when the apparatus is in an upright position. This
safety arrangement involves both the dimensions and position of the siphon tube in the gas

reservoir and the volume of the metering valve, which is set to that volume associated with safe
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gas stream characteristics for the liquid CO; from the gas reservoir and its resulting expansion
as it is released from the reservoir.

Accordingly, a fluid droplet interdental cleaning arrangement has been described
which provides protection for the user, regardless of the orientation of the apparatus.

Although a preferred embodiment of the invention has been disclosed 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 is defined by the claims which follow.



WO 2010/055433 PCT/IB2009/054828

Claims:

1. A fluid droplet interproximal dental cleaning apparatus,
comprising:

a container source of compressed gas (12) containing gas in a liquid state (14) and
gas in a gaseous state(16);

a siphon tube (20) extending down into the source of compressed gas far enough
that an open end of the siphon tube will be in a liquid gas region of the container when the
apparatus is in an upright position;

a metering valve (18) adapted to receive a selected volume of compressed gas
from the container source, wherein the metering valve is sized to accommodate a metered
amount of liquid compressed gas which results in an output stream of decompressed gas which
does not result in damage to the dental regions of the user in operation of the cleaning apparatus;

a gas chamber (26) into which expanding gas from the metering valve is directed;

a reservoir source of liquid (34);

a system (38, 40) for moving liquid in the reservoir in one direction into a liquid
chamber(42);

a one-way valve (44) connecting the gas chamber to the liquid chamber, wherein
in operation pressure in the gas chamber produced by the expanding gas opens the one-way
valve so that an amount of gas moves into the liquid chamber, accelerating the liquid therein
through a fluid connecting line (46) to contact with the stream of decompressed gas; and

a gas stream line (28) extending from the gas chamber, wherein interaction of the
liquid from the liquid chamber and the decompressed stream of gas in the gas stream line
produces fluid droplets (31) which are directed out of the apparatus to a desired dental surface.

2. The cleaning apparatus of claim 1, including a pump (38) for
moving the liquid in the liquid reservoir into the liquid chamber.

3. The cleaning apparatus of claim 1, including a user-operated

control member (24) for the metering valve.
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4. The cleaning apparatus of claim 1, wherein the open end of the
siphon tube is in a gaseous gas region of the container when the apparatus is in a significantly
tilted or upside down orientation.

5. The cleaning apparatus of claim 4, wherein the siphon tube is configured
so as to contain sufficient gas for an effective dental cleaning use of the apparatus when the
apparatus is in a significantly tilted or upside down orientation.

6. An interdental cleaning apparatus, comprising:

a compressed gas reservoir (12), containing liquid compressed gas and gaseous
compressed gas;

a liquid reservoir (34);

a system (38, 40, 42, 44, 46) for moving liquid in the liquid reservoir out of the
liquid reservoir and into contact with an output gaseous stream of gas from the decompression of
gas from the gas reservoir, resulting in a stream of fluid droplets (31) which can be directed from
the apparatus toward the dental regions of a user for cleaning thereof; and

a metering valve (18) and a siphon tube (20) extending from the metering valve to
the gas reservoir, wherein the metering valve has such a metered volume that the output of
gaseous gas resulting from the decompression of gas from the gas reservoir will not damage the
dental regions of the user, regardless of the orientation of the apparatus in use.

1. The cleaning apparatus of claim 6, wherein the siphon tube extends
down into the gas reservoir sufficiently that only liquid gas enters the siphon tube when the
apparatus is in an upright position.

8. The cleaning apparatus of claim 7, wherein the siphon tube is
arranged relative to the gas reservoir such that when the cleaning apparatus is significantly tilted
or upside down, gaseous gas from the gas reservoir will enter the siphon tube.

9. The cleaning apparatus of claim §, wherein the siphon tube is
configured so as to contain sufficient gaseous gas for an effective single cleaning use of the
apparatus when the cleaning apparatus is significantly tilted or upside down.

10. The cleaning apparatus of claim 6, wherein the composed gas is CO,.
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