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(57) ABSTRACT 
A dental handpiece is disclosed for injecting an air-powder 
mixture and Water against teeth for dental treatment. The 
handpiece includes a container for accommodating powders, 
an air supply line for supplying air into the container to 
produce an air-powder mixture in the container, a mixture 
transfer line for transferring the mixture, a Water supply line 
for transferring Water, and an injection noZZle for injecting 
the mixture and the Water against a treatment site. The 
container has a curved inner surface for alloWing Whirl of air 
spatially in all directions in the container. The air supply line 
has a plurality of branched lines each extending in the 
central part of the container to close proximity to the curved 
inner surface of the container. Each of the branched lines has 
in its distal part a plurality of ports oriented to direct air flow 
therethrough along the curved inner surface of the container. 
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Fig. 6A 
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DENTAL HANDPIECE FOR INJECTING 
THERAPEUTIC AGENT CONTAININTG 

POWDERS 

FIELD OF THE INVENTION 

[0001] The present invention relates to a dental handpiece 
for injecting an air-poWder mixture together With Water 
against teeth for dental treatment. 

BACKGROUND OF THE INVENTION 

[0002] Dental handpieces are known Which mix air and 
powders and inject the resulting mixture against tooth sur 
face together With Water for polishing or cleaning teeth. 

[0003] For example, JP-10-179617-A discloses a dental 
tool of a handpiece type for injecting therapeutic agent. 
JP-10-286268-A discloses a dental handpiece for use in 
prophylaxis treatment of carious teeth by spraying poWders 
mixed With air and Water. This handpiece includes a poWder 
container, an air ?oW line for supplying air into the con 
tainer, a mixture transfer line for transferring a mixture of 
poWders and air to a spray noZZle, a Water supply line for 
transferring Water to the spray noZZle for injection With the 
mixture against teeth, and tubes each connected to the air 
?oW line or the mixture transfer line and projecting inside 
the container. The tips of the projecting tubes are perforated 
to form air outlet ports and mixture inlet ports, respectively. 

[0004] In dental handpieces of this type, poWders must be 
mixed With air at an appropriate concentration. For this 
purpose, the projecting tubes are arranged so that the air 
outlet ports and the mixture inlet ports are positioned 
substantially in the central region of the container. 

[0005] This handpiece, hoWever, is likely to be held in 
various positions during dental treatment by a dentist, so that 
the concentration of the air-poWder mixture in the container 
may not alWays be at an appropriate concentration. 

[0006] Further, When the air supply into the container is 
stopped With the air outlet ports being immersed in the 
poWders, the poWders ?oW back into the air ?oW line 
through the air outlet ports, to thereby cause clogging of the 
air ?oW line or decrease in the air supply. 

[0007] On the other hand, the handpiece is connected to a 
hose for air and Water supply into the air ?oW line and the 
Water supply line. When the handpiece is moved in various 
positions during the treatment, the hose is often tWisted or 
entangled to impair operability of the handpiece. 

SUMMARY OF THE INVENTION 

[0008] It is therefore an object of the present invention to 
provide a dental handpiece that provides improved mixing 
of poWders and air in the container to give a mixture of an 
appropriate concentration. 

[0009] It is another object of the present invention to 
provide a dental handpiece Wherein the poWder back How 
into the air supply line is prevented irrespective of the 
position of the handpiece. 

[0010] It is yet another object of the present invention to 
provide a dental handpiece Which prevents tWisting or 
entangling of the hose connected to the handpiece for air and 
Water supply, during the operation of the handpiece. 
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[0011] It is still another object of the present invention to 
provide a dental handpiece having a noZZle that is hard to be 
clogged, and that enables concentrated injection of poWders 
onto a particular location such as a gap betWeen teeth. 

[0012] According to the present invention, there is pro 
vided a dental handpiece for injecting an air-poWder mixture 
and Water against teeth for dental treatment, comprising: 

[0013] 
[0014] an air supply line for supplying air into said 

container to produce a mixture of said poWders and 
said air in the container; 

a container for accommodating poWders; 

[0015] a mixture transfer line for transferring said 
mixture; 

[0016] a Water supply line for transferring Water; and 

[0017] an injection noZZle for injecting the mixture 
received from said mixture transfer line and the 
Water received from said Water supply line against a 
treatment site; 

[0018] Wherein said container has a curved inner 
surface for alloWing Whirl of air spatially in all 
directions in the container, 

[0019] Wherein said air supply line has a plurality of 
branched lines each extending in central part of the 
container to close proximity to the curved inner 
surface of the container, each of said branched lines 
having in its distal part a plurality of ports oriented 
to direct air ?oW therethrough along the curved inner 
surface of the container. 

[0020] The dental handpiece of the present invention has 
a plurality of branched air supply lines in the container. Each 
branched line extends in the central part of the container to 
close proximity to the curved inner surface, and has in its 
distal part a plurality of ports oriented to direct the air ?oW 
along the curved inner surface of the container. With such 
structures, the air bloWn into the container effectively mixes 
With the poWders to produce a mixture of a uniform con 
centration in the container. The mixture is then transferred 
through the mixture transfer line and injected through the 
noZZle against teeth to achieve ideal treatment effect. 

[0021] The dental handpiece of the present invention may 
be provided With a check valve in the distal part of each 
branched line for preventing back How of the poWders into 
the branched lines through the ports. With such a check 
valve, back How of the poWders into the air supply line is 
advantageously prevented irrespective of the position or 
orientation of the handpiece. 

[0022] The handpiece of the present invention may also be 
provided With a grip section betWeen the container and the 
injection noZZle for an operator to grip. The grip section is 
preferably connected to the container rotatably and detach 
ably. With such structure, a hose connected to the handpiece 
for supplying air and Water to the air and Water supply lines 
Will not be tWisted or entangled even When the handpiece is 
held in various positions during the treatment. 

[0023] The injection noZZle of the present handpiece may 
be mounted rotatably With respect to the Water supply line 
and the mixture transfer line. By rotatably disposing the 
injection noZZle, the operability of the handpiece is 
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improved, and the directions of the mixture and the Water 
injected through the nozzle may be adjusted easily for 
achieving the optimum treatment effect. 

[0024] The injection noZZle of the present handpiece may 
be provided With a mixture transfer line having a mixture 
injection outlet, and a Water transfer line having a Water 
injection outlet, so that the air-poWder mixture and the Water 
are transferred and injected separately through the injection 
noZZle. By providing separate transferring lines and injec 
tion outlets for the mixture and the Water, clogging of the 
injection noZZle is advantageously prevented. 

[0025] The mixture injection outlet may be formed so as 
to inject the air-poWder mixture in a ?at stream, and more 
speci?cally, the outlet may be formed in the form of a slot. 
With such an injection outlet generating a ?at stream of the 
mixture, the mixture may be injected easily against every 
hole and corner of the teeth including gaps betWeen teeth. 

[0026] The Water injection outlet may be arranged to 
surround the mixture injection outlet. This arrangement 
further enhances mixing of the Water With the air-poWder 
mixture Without causing clogging in the injection noZZle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a longitudinal sectional vieW of a dental 
handpiece according to the present invention. 

[0028] FIG. 2 is an enlarged sectional vieW of FIG. 1 
shoWing the details around the poWder container. 

[0029] FIG. 3 is an enlarged sectional vieW taken along 
lines III-III in FIG. 2, illustrating the air spray noZZles. 

[0030] FIG. 4(a) is an enlarged sectional vieW of the 
injection noZZle shoWn in FIG. 1, and FIG. 4(b) is an end 
vieW of the same injection noZZle. 

[0031] FIG. 5 is an enlarged sectional vieW of another 
embodiment of the injection noZZle used in the present 
invention. 

[0032] FIG. 6(a) is an end vieW of the injection noZZle of 
FIG. 5, FIG. 6(b) is a sectional vieW taken along lines 
VIb-VIb in FIG. 5, and FIG. 6(c) is a a sectional vieW taken 
along lines VIc-VIc in FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] Preferred embodiments of the present invention 
Will noW be explained in detail With reference to the attached 
draWings, Which should be interpreted as merely examples 
and should not be interpreted in a limiting sense. 

[0034] FIG. 1 is a longitudinal sectional vieW of an 
embodiment of the dental handpiece according to the present 
invention. Dental handpiece 1 has poWder container 10 for 
accommodating poWders therein, noZZle unit 20 connected 
to the poWder container 10, connecting section 25 connected 
to the container 10 on the opposite side from the noZZle unit 
20, and grip section 30 connected to the connecting section 
25 and having on its distal end injection noZZle 33. 

[0035] Referring to FIG. 2, shoWing the details around the 
poWder container 10, the poWder container 10 includes 
upper curved body 11 and loWer curved body 12, Which are 
connected sealably With securing ring 14 via packing 13. 
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The upper curved body 11 may open and close the loWer 
curved body 12. Each of the upper and loWer curved bodies 
11 and 12 is formed of a holloW curved body that constitutes 
a part of a holloW sphere having a different diameter. The 
inner surface of the upper and loWer curved bodies 11 and 
12 are curved so as to alloW the air sprayed into the container 
to efficiently Whirl to thereby achieve enhanced mixing With 
the poWders in the container. To the loWer curved body 12, 
the noZZle unit 20 and the connecting section 25 are con 
nected on opposite sides of the container 10 at an angle to 
each other. 

[0036] The noZZle unit 20 includes, as shoWn in detail in 
FIG. 3, connector portion 21 for ?xedly connecting to the 
loWer curved body 12, Water supply line 16 (FIG. 1) 
extending through the connector portion 21 for transferring 
Water, air supply line 22 extending through the connector 
portion 21 for supplying air into the poWder container 10, 
tWo branched lines 22a, 22b branched from the air supply 
line 22, and an air spray noZZle 23 connected to the distal 
end of each of the branched lines 22a, 22b. 

[0037] The connector portion 21 has recess 24 for receiv 
ing and rotatably holding coupling 50 shoWn in phantom in 
FIG. 1. The other end of the coupling 50 is connected to a 
hose (not shoWn) for supplying air and Water from respec 
tive sources (not shoWn) into the air supply line 22 and the 
Water supply line 16, respectively. The rotatable connection 
betWeen the connector portion 21 and the coupling 50 
prevents the hose from being tWisted or entangled even 
When the handpiece 1 is held in various positions or orien 
tations during the treatment. 

[0038] The connector portion 21 also has ports 16a and 
22c each provided through the inner Wall of the recess 24. 

[0039] The port 16a is in communication With the Water 
supply line 16 for transferring the Water from the source 
through the hose and the coupling 50 into the Water supply 
line 16. The Water supply line 16 extends from the port 16a 
through the connector portion 21, across the container 10, 
and through the connecting section 25 to port 16b in the 
connecting section 25 as Will be discussed later. 

[0040] The port 22c is in communication With the air 
supply line 22 for transferring the air from the source 
through the hose and the coupling 50 into the air supply line 
22. The air supply line 22 extends through the connector 
portion 21 into the container 10, and is branched into tWo 
branched lines 22a, 22b in the container. The branched lines 
22a, 22b extend in opposite directions from near the cross 
ing point of dashed lines C1 and C2 in FIG. 2, in other 
Words, in the central region of the container 10, toWard the 
curved inner surface of the container 10. 

[0041] The air spray noZZle 23 is connected to the distal 
end of each of the branched lines 22a, 22b, and is arranged 
in proximity to the inner surface of the container 10. The air 
spray noZZle 23 has outlet ports 23a, 23b arranged opposite 
to each other and oriented to direct the air flow therethrough 
to multiple directions along the inner surfaces of the upper 
and loWer curved bodies 11 and 12. Though not shoWn in the 
draWings, it is preferred to provide the air spray noZZle 23 
With tWo more outlet ports in addition to and at locations 90° 
apart from the ports 23a, 23b in order to further enhance the 
Whirl of the air in the container 10. 

[0042] The air spray noZZle 23 is also provided therein 
With a check valve 23c for preventing back How of the 
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powders in the container 10 through the outlet ports 23a, 23b 
into the branched lines 22a, 22b. 

[0043] In approximately the center of the container 10, 
mixture inlet member 15 is located for taking in the air 
poWder mixture produced in the container 10. The mixture 
inlet member 15 has a plurality of inlet ports 15a, Which 
communicate With mixture transfer line 17 for transferring 
the air-poWder mixture. The mixture transfer line 17 is 
connected to the mixture inlet member 15 and extends 
distally from approximately the center of the container 10 
into the connecting section 25. 

[0044] The connecting section 25 is ?xedly connected to 
the loWer curved body 12 at an angle to the noZZle unit 20 
arranged on the opposite side of the container 10. The 
connecting section 25 encloses the Water supply line 16 
extending therethrough to the port 16b provided in the distal 
part of the section 25. The mixture transfer line 17 also 
extends through the section 25 for transferring the air 
poWder mixture from inside the container 10 to port 17a 
provided in the distal part of the section 25. 

[0045] The connecting section 25 is provided With a 
connector ring 26 located opposite to the container 10. The 
connector ring 26 is thrust by spring 27 for detachably and 
rotatably holding the grip section 30 With respect to the 
connecting section 25. 

[0046] The grip section 30 includes casing 31, neck por 
tion 32 extending from the distal end of the casing 31, and 
injection noZZle 33 provided on the distal end of the neck 
portion 32. 

[0047] The mixture transfer line 17 extends from the port 
17a in the connecting section 25 through the casing 31 and 
the neck portion 32 to mixture injection outlet 17b (FIG. 
4(a)) in the injection noZZle 33. The Water supply line 16 
extends from the port 16b in the connecting section 25 
through the casing 31 and the neck portion 32 to Water 
injection outlet 16c in the injection noZZle 33. 

[0048] As shoWn in the longitudinal sectional vieW in FIG. 
4(a) and the end vieW in FIG. 4(b), the lines 16 and 17 are 
arranged in a double tube from the distal end portion of the 
casing 31 through the neck portion 32 to the noZZle 33. The 
double tube includes outer tube 32 and inner tube 34, With 
the inner surface of the outer tube 32 and the outer surface 
of the inner tube 34 forming the Water supply line 16, and 
the inner surface of the inner tube 34 forming the mixture 
transfer line 17. Tip member 35 is connected to the distal end 
of the outer tube 32 to narroW the Water supply line 16, 
forming the Water injection outlet 16c. The distal part of the 
inner tube 34 is narroWed toWard its distal end to form a 
reduced diameter portion 34a. The distal part of the reduced 
diameter portion 34a extends beyond the end face 35a of the 
tip member 35 to form mixture injection outlet 17b. 

[0049] With such structure, the air-poWder mixture is 
injected through the mixture injection outlet 17b positioned 
in the center of the end face of the injection noZZle 33, While 
the Water is injected through the Water injection outlet 16c 
arranged surrounding the mixture injection outlet 17b, so 
that the Water and the mixture are injected simultaneously 
against tooth surface. 

[0050] The operation of the handpiece 1 Will noW be 
explained. 
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[0051] When Water is supplied to the handpiece 1 via a 
hose (not shoWn) and the coupling 50, the Water enters 
through the port 16a into the Water supply line 16, Which 
extends through the connector portion 21, across the con 
tainer 10, and through the connecting section 25, and further 
through the grip section 30, via the port 16b. The Water is 
then injected through the injection noZZle 33 via the Water 
injection outlet 16c. 

[0052] On the other hand, the air supplied via the hose and 
the coupling 50 enters through the port 22c into the air 
supply line 22, and branched into the branched lines 22a, 
22b to reach the air spray noZZles 23. The air is then sprayed 
through the outlet ports 23a, 23b of the noZZles 23 in 
multiple directions along the curved inner surface of the 
container 10 to produce a substantially homogeneous mix 
ture With the poWders in the container 10. 

[0053] The sprayed air increases the pressure in the con 
tainer 10, Which forces the homogeneous mixture to How 
into the mixture inlet member 15 through the inlet ports 15a 
and pass through the mixture transfer line 17 extending 
through the connecting section 25 and the grip section 30. 
The mixture then reaches the injection noZZle 33 and 
injected via the mixture injection outlet 17b, surrounded by 
the Water stream through the outlet 16c. 

[0054] As such, the air-poWder mixture and the Water are 
guided through different supply lines, and injected simulta 
neously through the injection noZZle 33 against tooth surface 
to polish or clean the tooth surface. 

[0055] FIGS. 5 and 6 illustrate another embodiment of an 
injection noZZle that may be used in the handpiece of the 
present invention. 

[0056] Referring to FIG. 5, injection noZZle 40 is rotatably 
mounted on the distal part of neck portion 50 of a handpiece. 
The neck portion 50 is formed as a double tube having inner 
tube 52 and outer tube 54, With the inner surface of the outer 
tube 54 and the outer surface of the inner tube 52 de?ning 
Water supply line 53 and the inner surface of the inner tube 
52 de?ning mixture transfer line 51. 

[0057] The injection noZZle 40 includes an air-poWder 
mixture transfer line having injection outlet 51b in commu 
nication With the mixture transfer line 51, and a Water supply 
line having injection outlet 55 in communication With the 
Water supply line 53. 

[0058] More speci?cally, the injection noZZle 40 includes 
?xed member 46 ?xed on the distal portion of the outer tube 
54, rear end member 41 abutting and mounted slidably and 
rotatably With respect to the ?xed member 46, front end 
member 43 abutting and mounted slidably and rotatably 
With respect to the distal end of the inner tube 52, and outer 
sheath 42 rotatably joining the rear end member 41 and the 
front end member 43 together. The gap betWeen the outer 
sheath 42 and the ?xed member 46 is sealed With o-ring 45, 
and the gap betWeen the inner tube 52 and the front end 
member 43 is sealed With o-ring 44, as packings for pre 
venting Water leakage. 

[0059] The ?xed member 46 abuts the distal end of the 
outer tube 54, and de?nes With the inner tube 52 the Water 
supply line 53. The ?xed member 46 is provided With 
cut-out grooves 46a in the distal end portion thereof at 
vertically opposing positions, as best seen in FIG. 6(c). The 
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Water passed through the Water supply line 53 ?oWs radially 
outwardly through the cut-out grooves 46a and enters annu 
lar gap 47 formed betWeen the ?xed member 46 and the 
outer sheath 42. 

[0060] The front end member 43 has cut-out grooves 43b 
extending axially on the outer periphery thereof, as shoWn in 
FIGS. 5 and 6(b). The grooves 43b de?ne With the inner 
surface of the outer sheath 42 passages for the Water, Which 
passages are in communication With the Water supply line 53 
via the grooves 46a in the ?xed member and the gap 47. The 
outer diameter of the front end member 43 is reduced at a 
region distal to the grooves 43 to de?ne With the inner 
surface of the outer sheath 42 an annular gap 48 acting as a 
passage for the Water in communication With the grooves 
43b. The front end member 43 ends With front end face 43a 
having a ?at elliptic contour as shoWn in FIG. 6(a). 

[0061] The inner surface of the front end member 43 is 
distally tapered toWard reduced diameter portion 51a, and 
then ?ared from the portion 51a toWard the front end face 
43a, de?ning the distal part of the mixture transfer line 51. 
The mixture transfer line 51 ends With vertically elongated 
?at elliptic injection outlet, or slot, 51b for injecting the 
mixture in the form of a ?at stream. 

[0062] The outer sheath 42 is distally tapered, and has 
distal end face 42a of a circular ring shape, surrounding the 
front end face 43a of the front end member 43. The inner 
surface of the outer sheath 42 de?nes With the outer surface 
of the front end member 43 injection outlet 55 for the Water 
in communication With the gap 48. The outlet 55 is vertically 
elongated and horiZontally Widened on the right and left 
sides of the injection outlet 51b and vertically narroWed on 
the top and bottom sides of the injection outlet 51b, as best 
seen in FIG. 6(a). 

[0063] The operation of the noZZle 40 Will noW be dis 
cussed. 

[0064] The air-poWder mixture passes through the mixture 
transfer line 51 to reach the reduced diameter portion 51a, 
?oWs along the ?ared surface, and injected through the 
injection outlet 51b in the form of a ?at stream. 

[0065] On the other hand, the Water ?oWs through the 
Water supply line 53, passes through the grooves 46a to enter 
the gap 47, and then ?oWs through the grooves 43b and the 
gap 48, and injected through the injection outlet 55 in the 
form of an annular ?at stream. 

[0066] The mixture injected through the injection outlet 
51b and the Water injected through the injection outlet 55 are 
mixed While they are in the air in the form of ?at streams, 
or upon their impingement on tooth surface. Thus the 
mixture and the Water are concentrically injected against a 
particular portion such as a gap betWeen teeth for effective 
dental treatment. 

[0067] Further, the noZZle 40 may be rotated around the 
longitudinal axis in order to change the direction of the 
injection outlets 51b and 55 in conformity With the shape of 
the treatment site for further improvement in the concen 
trated injection. 
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[0068] Although the present invention has been described 
With reference to the preferred embodiment, it should be 
understood that various modi?cations and variations can be 
easily made by those skilled in the art Without departing 
from the spirit of the invention. Accordingly, the foregoing 
disclosure should be interpreted as illustrative only and is 
not to be interpreted in a limiting sense. The present inven 
tion is limited only by the scope of the folloWing claims. 

What is claimed is: 
1. A dental handpiece for injecting an air-poWder mixture 

and Water against teeth for dental treatment, comprising: 

a container for accommodating poWders; 

an air supply line for supplying air into said container to 
produce a mixture of said poWders and said air in the 
container; 

a mixture transfer line for transferring said mixture; 

a Water supply line for transferring Water; and 

an injection noZZle for injecting the mixture received from 
said mixture transfer line and the Water received from 
said Water supply line against a treatment site; 

Wherein said container has a curved inner surface for 
alloWing Whirl of air spatially in all directions in the 
container, 

Wherein said air supply line has a plurality of branched 
lines each extending in central part of the container to 
close proximity to the curved inner surface of the 
container, each of said branched lines having in its 
distal part a plurality of ports oriented to direct air ?oW 
therethrough along the curved inner surface of the 
container. 

2. The dental handpiece of claim 1 further comprising a 
check valve provided in a distal part of each of said branched 
lines for preventing back How of the poWders into the 
branched lines through the ports. 

3. The dental handpiece of claim 1 further comprising a 
grip section betWeen said container and said injection noZZle 
for gripping by an operator, Wherein said grip section is 
connected rotatably and detachably to the container. 

4. The dental handpiece of claim 1, Wherein said injection 
noZZle is rotatably mounted With respect to said Water 
supply line and said mixture transfer line. 

5. The dental handpiece of claim 1, Wherein said injection 
noZZle has a mixture transfer line having a mixture injection 
outlet, and a Water transfer line having a Water injection 
outlet, and the mixture and the Water are transferred and 
injected separately through the injection noZZle. 

6. The dental handpiece of claim 5, Wherein said mixture 
injection outlet in said injection noZZle is in a shape for 
injecting the mixture in a ?at stream. 

7. The dental handpiece of claim 5, Wherein said Water 
injection outlet surrounds said mixture injection outlet. 


