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closed by means of the use of a sealing material, In order to prevent
various kinds of infections from pos- The present invention relates to an
improved ap-  sibly arising at a later time. paratus for carrying out
devitalizations and root canal  Unfortunately, the several techniques
proposed treatments in teeth by means of the use of liquid   5   heretofore
in order to close the canals do not secure chemical substances, and for
sealing, by means of a  a total filling of the root canals, in particular
when the paste-like substance, the pulp chamber and the root  latter are
more than one, of small size, and bent. canals of a tooth submitted to
devitalization and root  A purpose of the Instant invention is of obviating
canal treatment                                   the drawbacks of the
prior art by providing an appa- In dental medicine, the useof special
instruments  10  ratus which, by using liquid chemical treatment sub- for
effecting canal treatments has been long known.  stances, is capable of
removing the interdental pulp, However, the mechanical intervention with
suit-  the nerve and any possible Infected parts from the able instruments
involves a plurality of serious prob-  treated region in one shortsitting
and, of course, with- lems.
outthe use of mechanical instruments and highlyspe- In fact, the use of
these Instruments implies a   15  calized personnel being required.
mechanical action on the concerned part, which in-    Another purpose of
the present invention is of volves the opening and reaming of the root
canal in  providing a sealing apparatus and equipment for - order to be
able to devitalize the tooth by means of  sealing the treated tooth, such
that the paste-like the removal -- still by means of mechanical instru-
treatment substance can be applied to the tooth in ments -- of the nerve.
20  such a way that such paste-like treatment substance Such an operating
system generally requires a  completely fills the tooth, sealing with
perfect tight- certain number of sittings which should only be car-  ness
both the root canals and the overhanging pulp ried out by very qualified
and skilled people, above all  chamber. if one wants to obtain a perfect
devitalization, as well  According to a preferred form of practical em- as
the elimination of any possibly existing abscesses   25  bodiment of the
invention, said connection means or granulomas, and the like.
suitable for connecting the root canals with a vacuum Finally the necessary
time, required for success-  source are constituted by hollow needles which
are fully performing such an operation, when traditional  freely introduced
into the root canals before the mechanical instruments are used, is
considerably   paste-like filling substance is fed into the pulp cham-
long.                                         30  ber. In an attempt to
obviate the above cited draw-     Said vacuum source is preferably
constituted by backs, other intervention systems were suggested,  a vessel
which Is evacuated by means of a vacuum according to which the pulp chamber
and the root   pump, and is connected with the hollow needles by canals are
washed and emptied by delivering pressu-  means of a pipe ending with a
fitting for tightly con- rized chemical liquids into them.             35
necting said pipe with the same needles, and with the Such a system is
disclosed, e.g., in Italian patent  interposition of a valve which controls
the application N. 1,185,556, and in US-A-4,021,921. However, the  of
vacuum. use of pressurized chemical liquid showed to be not   The aforesaid
purposes are obtained by an appa- completely effective in that, during the
treatments,  ratus according to annexed claim 1. occlusions of the root
canals occur, which are caused   40  Preferably, the level of vacuum inside
the pulp by the pulp contained under pressure inside the tooth  chamber is
submitted to changes a plurality of times, chamber, with the consequent
impossibilityof access  at short time Intervals over a predetermined time
per- of the liquid used for the treatment.             iod. US-A-3,704,520
patent also proposed to open a      For example, said vacuum level can be
submitted canal in the tooth, to extract the pulp by suction and   45  to
said changes with a frequency of 40 times per min- to wash the root canal
by means of a washing liquid,  ute. in order to extract the residual pulp.
in an analogous way, the pulp chamber can be Such a system showed to be
Inadequate owing to  selectively connected with each of the containers the
difficulties which were met in sucking the totality  containing the
respective treatment liquids a plurality of the pulp directiy from the
opened canal, and due to  50  of times, at short time Intervals over a
predetermined the fact that the subsequent feed of the washing liq-  time
period. uid causes, also in this case, an occlusion of the root  For
example, the frequency of these changes of canals by the same pulp
submitted to the pressure of  connections is of 20 times per minute. the
washing liquid delivered.                         The apparatus operates
under reduced pressure: In addition, as those skilled in the art are well
55  for example, the values of vacuum can be comprised aware of, in a tooth
submitted to devitalization and  within the range of from 0.526 to 0.592
atm. canal treatment, at the end of the treatment, the pulp  The structural
and functional characteristics of chamber and the root canals must be
perfectly tightly  the invention and its advantages over the technique 2  



3                   EP0422716B1                    4 known from the prior
art will be still more evident from  reference numeral 36 indicates a
pushbutton switch an examination of the following disclosure made by  36
which controls the electrovalves 14, 15 and 16. referring to the hereto
attached drawings, which      The apparatus is completed by a pipe 52
ending schematically show an example of apparatus accord-   5   with a
fitting 53 for a hollow needle 46. Said pipe 52 ing to the same invention.
Is connected with the vacuum vessel 10 with the in- In the drawings:
terposition of an electrovalve 44 which is controlled by Figure 1
schematically shows an example of an  means of a switch 43. apparatus
accomplished according to the pres-      The operation of the apparatus
according to the ent invention; and                         10  present
invention is clear from what is disclosed Figure 2 shows the end step, of
tight sealing of  above by referring to the drawing and, in brief, is as
the treated tooth.                             follows. Referring to Figure
1, the apparatus according to  For exemplifying, non-limitative purposes,
the the present Invention is structurally constituted by a  operation is
disclosed in the following of the appara- vacuum pump P operating, e.g., at
pressure values   15  tue used forthe canal treatmentofatooth 20 with two
comprised within the range of from 0.526 to 0.592  roots. atm, a pressure
regulator Rp, a vacuum indicator [err] a  After suitably opening the pulp
chamber 19 by special limiting pressure regulator RZ comprising a
conventional means (turbine), the plug 21 is fixed by device Z for warning
that the limit safety vacuum has  suitable mastic, so as to seal the tooth
with perfect been reached. This section of the apparatus accord-  20
tightness. ing to the present invention is completed by a tightly  Having
done this, the main switch 35 is switched sealed vessel 10 which, as is
better explained in the  on. The pump P is started. The pump P is stopped
by following, acts both as a vacuum tank and as a col-  the regulator Rp,
e.g., when the vacuum indicator in- lecting tank for the sick tissues
removed.         dicates that inside the tank 10 the operating vacuum The
apparatus comprises furthermore three con-  25  e.g., a residual pressur of
about 0.590 atm, Is tainers 11, 12 and 13, each equipped with a respec-
reached. tive electrovalve 14, 15 and 16 for selectively connect-  During
this step, the electrovalve 18 is closed. Ing said containers with the pulp
chamber 19 of a     The switch 37 is now switched on (position 1) In tooth
20.                                          order to start the oscillator
17 which causes the elec- An oscillator 17 with a control switch 37
controls  30  trovalve 18 to open, thus putting the vacuum tank 10 an
electrovalve 18 for selectively connecting saldes-  into communication with
the pulp chamber 19 sel 10 with the pulp chamber 19 of said tooth 20.
through the duct 22. A plug 21 is suitable for tightly sealing the pulp
Thanks to the oscillator 17, which continuously chamber 19 of the tooth 20
and into it extension 50,  opens and closes at prefixed time Intervals, the
tank 51 of ducts 22, 23 open which respectively connect  35  10 and the
pulp chamber 19 can be connected with the pulp chamber 19 with said vacuum
vessel 10 and  each other at short time intervals, e.g., with a fre- the
containers 11, 12 and 13. Between said ducts 22,  quency of 40 times per
minute, with different vacuum 23 and said extensions 50, 51 respective
electro-  levels being thus achieved. This action, lasting for ex- valves
39, 40, which control the flow, and bypass  ample 2 minutes, yields highly
positive results from ducts 48, 49 are installed. Said electrovalves 39, 40
40  the view point of the further cleaning of the canals, are piloted by
means of a frequency generator 42,  which are submitted to different vacuum
levels. which is turned on by means of a switch 38 from which  After this
time period, the multi-way switch 29 is the relay 41, the electrovalve 18
and the electrovalve  moved to position 2 and the multi-way switch 28 is 24
are excited simultaneously.                     moved to position 1. Said
duct 23 can be furthermore connected with  45  The oscillator 17, normally
closed, is opened by atmosphere -- with the interposition of an air filter
27  moving the switch 37 to position 0 (the switch 37 is -- through an
electrovalve 24 which is controlled by  switched off) with the pushbutton
36 being simultane- the switch 38. A switch 26 is furthermore provided,
ously pressed, so as to cause the electrovalve 14 to which can control the
same electrovalve 24 through  open with the liquid contained inside the
container 11 an oscillator 25.                             50  being thus
caused to flow into the pulp chamber 19. The selection of the treatment
liquid contained in-  By switching on the switch 37 (position 1), the os-
side the containers 11, 12 and 13 is carried out by  cillator 17 is then
started again; the electrovalve 18 means of a central change-over switch
28, throughre-    is caused to open and the pulp chamber 19 is con-
spective multi-way switches 29, 30 and 31. Pushbut-  nected with the vacuum
tank 10. ton switches 32, 33 and 34 enable the operator to re-  55  While
the tank 10 and the pulp chamber 19 are spectively command, at time
intervals, the opening of  connected with each other, the oscillator 17
causes the electrovalves 14, 15 and 16. The reference nu-  the electrovalve
18 to close and open in sequence at meral 35 indicates the main switch 35
for turning  time intervals, so that inside the pulp chamber 19 on/off the
apparatus, which operates at 24 V, and the  changes will occur In vacuum
values; the open- 
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frequency of the electrovalve 18 will be,  the electrovalve 24, and finally
excites the frequency e.g., of about 40 times per minute.
generator 42. During the just disclosed step, the opening of the  The
frequency generator 42 performs the task of electrovalve 18 ensures that,
should an operating ab-   5   exciting simultaneously the electrovalves 39
and 40, normality occur (such as, e.g., a poor seal or even the  with a
square-wave frequency of about 120 Hz, so as escape of the plug 21 from the
pulp chamber 19), the  to obtain a fluid alternation determined as follows:
treatment liquid will be sucked into the vessel 10,  during the first half
second (80 - 120 Hz) there is a therefore without any leakages thereof into
the oral  flow of liquid, undera pressure of 0.4 bar, through the cavity of
the patient.                        10  pipe 23, through the electrovaive
40. Said liquid en- The switch 26 is now switched on in order to start
ters the pulp chamber of tooth 20 through the pipe 51 the oscillator 25
which causes the electrovalve 24 to  and then continues its flow through
the pipe 50 and open. The opening of the electrovalve 24 puts the  the
electrovalve 39, through the pipe 22 and the elec- duct 23, and therefore
the pulp chamber 19, the duct  trovalve 18, and then ends Its flow Inside
the vessel 22 and the tank 10 into communication with atmos-  15  10.
phere.                                                During the next half
second (60 - 120 Hz), the liq- Then the multi-way switch 29 Is moved back
to  uld will flow along the following path: pipe 23, pipe 49, position 1
and the pushbutton 32 is pressed at time  electrovalve 39, pipe 50, tooth
20, pipe 51, electro- intervals, so that the liquid contained Inside the
con-  valve 40, pipe 48, pipe 22, vessel 10. tainer 11 will be drawn
through the electrovalve 14  20  Finally, the switch 38 is switched off,
the into the pulp chamber and from there, through the  switches 37 and 26
are switched on for some tens of open electrovalve 18, into the vessel 10.
seconds, and then are switched off again. For Instance, the pushbutton 32
can be pressed    Thanks to the treatment liquid flowing In alternate at a
rate of about 1 time per second, which action will  directions, a perfect
cleaning ofthe pulp chamberand cause, through a sequence of pressure and
vacuum   25  of rootcanals can be obtained always, and within very pulses
-- obtained thanks to the opening and closure  short times. of the
electrovalve 24 controlled by the oscillator 25  At this point the cycle Is
ended. A number of such --the removal to take place from the pulp chamber
of  cycles will be performed, which will be as large as the those parts
which are contained inside said   deemed suitable. chamber and have to be
eliminated from it. Such re-  30  After devitalization and canal treatment
being moved parts are collected Inside the vessel 10.   carried out as
disclosed hereinabove, the tooth can After the desired time of treatment by
pressure  be sealed by inserting the hollow needle 46 to the and vacuum
pulses, the oscillator 25 is deenergized  apex of the root canal 45. The
opening provided in the by switching off the switch 26, with the
electrovalve  pulp chamber 19 is closed with a right amount (with 24 being
hence closed.                         35   a slight excess) of sealing
paste 47, being careful of At this point, the apparatus Is ready for the
treat-  eliminating any air leaks; the pipe 52 is then connect- ment with
the next liquids contained inside the con-  ed with the hollow needle 46.
At this point, by switch- tainers 12 and 13. This treatment Is carried out
by per-  Ing on the switch 43 the electrovalve 44 which con- forming the
same operations as disclosed above by  nects the vacuum tank 10 with the
root canal 45 Is referring to container 11, by simple switching the mul-
40  opened. Thanks to the so generated vacuum, the ti-way switch 28 to
position 2 for container 12 and to  sealing paste 47, previously deposited
on the open- position 3 for container 13, and acting on the respec-  Ing of
the pulp chamber 19 is sucked into the root can- tive pushbuttons 33 and
34.                       al 45, filling it perfectly (Figure 2). The
switch 43 is These operations, in the aforesaid sequences,  opened, the
electrovalve 44 gets closed, the hollow can be repeated, for example, five
times with a chem-  45  needle 46 is removed from the canal 45 and the
seal- ical treatment liquid contained inside container 11 (by  ing
operation is concluded. acting on pushbutton 32); three times with an enzy-
The pipe 52 may end with a plurality of fittings 53 matic liquid contained
inside container 12 (by acting  for a plurality of hollow needles 46, for
the simultane- on pushbutton 33) and twice with an end washing liq-  ous
treatment of a plurality of canals of a same tooth. uid contained inside
container 13 (by acting on push-  50  The advantages of the apparatus
constructed In button 34).                                       accordance
with the present invention can be sum- If one wishes to reduce the
treatment cycle times,  marized as follows. the process can also be carried
out as follows.       The work carried out in the pulp chamber and In After
that each treatment liquid (respectively con-  the root canals is mainly
done under vacuum and un- talned in containers 11, 12 and 13) has been fed
into  55  der atmospheric pressure. The purpose of the va- the pulp chamber
as disclosed hereinabove, the    cuum created Inside the sealed system
constituted by switch 38 Is switched on.                         the
machine, the pulp chamber and the root canals 



When switch 38 is switched on, the relay 41   Is firstly of enabling the
chemical liquids to perform closes and in its turn opens the electrovalve
18 and  their action,and thus shift and remove the interdental 4    7
EP 0 422 716 B1                 8 pulp and nerve, and secondly of obtaining
the abso-   times, at short time intervals over a predeter- lute safety of
use of the chemical liquids (some of    mined time period. which are
caustic). Furthermore, the action of vacuum (the purpose   5   3. Apparatus
according to claim 2, characterized in of which Is of enabling the liquid
to penetrate, in order  that such vacuum level can be submitted to that it
may come into contact with the material to be  changes with a frequency of
40 times per minute. removed) and the feed of liquids and air into the va-
cuum system with variable-frequency pulses result in  4. Apparatus
according to claim 1, characterized In a particularly effective operation
of total emptying of  10  that the pulp chamber (19) can be selectively the
pulp chamber and root canals.                      connected with each of
the containers (11,12,13) Therefore, a peculiar and basic feature of the
ap-  containing the respective treatment liquids a plur- paratus according
to the present invention is that it  ality of times, at short time
intervals over a pre- should operate undervacuum and under atmospheric
determined time period. pressure, and by means of a pulsed flow of the
liquid  15 contained inside the sealed loop.                   5. Apparatus
according to dalm 4, characterized in The results obtained from practical
tests consist  that the frequency is of 20 times per minute. in the
complete emptying of the pulp chamber and of the root canals independently
from the shape and   6. Apparatus according to claim 1, characterized in
size of the latter, without having resort to any instru-  20  that the
values of vacuum inside the pulp cham- ments for endocanal reaming.
ber (19) can be comprised within the range of The operation of sealing of
the treated tooth, per-  from 0.526 to 0.592 atm. formed as disclosed
hereinabove, prevents air bub- bles from remaining inside the root canal,
which   7. Apparatus according to claim 1, characterized in would favour
the arising of infections.        25      that it comprises, in
combination: a vacuum pump (P), a pressure regulator (Rp), a vacuum
indicator (V), a limiting pressure regulator (RZ) comprising Claims
a device (Z) for warning that the limit safety va- cuum has been reached, a
tightly sealed vessel 1. Apparatus for carrying out devitalizations and
30  (10) acting both as a vacuum tank and as a col- root canal treatments
In teeth, of the type in     lecting tank for the [err] tissues removed,
three con- which liquid chemical treatment substances are     taines (11,
12 and 13), each equipped with a re- fed into the pulp chamber (19) and
root canals of  spective electrovalve (14, 15 and 16) for seleo- the tooth
(20), which comprises, in combination:   tively connecting said containers
with the pulp sealing means (21) for tightly sealing said pulp  35  chamber
(19) of a tooth (20), an oscillator (17) chamber (19), a tightly sealed
vessel (10), means  with a control switch (37) which controls an eleo- for
putting said vessel (10) under controlled va-  trovalve (18) for
selectively connecting said ves- cuum, first selective connection means
connect-    sel (10) with the pulp chamber (19) of said tooth able between
said vessel (10) and said pulp        (20), a plug (21) suitable for
tightly sealing the chamber (19), a plurality of atmospheric pressure   40
pulp chamber (19) of the tooth (20), into which containers (11,12,13)
suitable for containing re-   ducts (22, 23) open which respectively can
con- spective liquids for the treatment of the pulp      nect the pulp
chamber(19) with said vacuum ves- chamber (19) and of the root canals,
second se-    sel (10) and the containers (11, 12 and 13), with lective
connection means connectable between       said duct (23) being furthermore
suitable for be- said plurality of containers (11,12,13), and said  45  ing
connected with atmosphere through an elec- pulp chamber (19), characterized
by a third selec-  trovalve (24) which is is controlled by an oscillator
tive connection means connectable between said     (25) controlled by means
of a switch (26), an air pulp chamber (19), and atmosphere, so that the
filter (27), a central change-over switch (28) with pulp chamber (19), and
the root canals can be      respective multi-way switches (29, 30 and 31)
for firstly put under vacuum and then treated in suc-  50  selecting the
treatment liquid contained inside cession with said treatment liquids
atatmosphe-    the containers (11, 12 and 13), pushbutton ric pressure,
which liquids are drawn into said    switches (32, 33 and 34) which enable
the oper- vessel (10) under controlled vacuum, flowing       ator to
respectively command, at time intervals, through said pulp chamber (19) and
the relevant    the opening of the electrovalves (14, 1 5 and 16), root
canals.                               55      a main apparatus switch (35),
and a pushbutton 



switch (36) for controlling the electrovalves (14, 2. Apparatus according
to claim 1, characterized in    15 and 16). that the vacuum level inside
the pulp chamber (19) can be submitted to changes a plurality of  8.
Apparatus according to claim 7, characterized in 5    7
EP 0 422 716 B1                  8 pulp and nerve, and secondly of
obtaining the abso-    times, at short time intervals over a predeter- lute
safety of use of the chemical liquids (some of    mined time period. which
are caustic). Furthermore, the action of vacuum (the purpose   5   3.
Apparatus according to claim 2, characterized in of which is of enabling
the liquid to penetrate, in order  that such vacuum level can be submitted
to that it may come into contact with the material to be  changes with a
frequency of 40 times per minute. removed) and the feed of liquids and air
into the va- cuum system with variable-frequency pulses result in  4.
Apparatus according to claim 1, characterized in a particularly effective
operation of total emptying of  o  that the pulp chamber (19) can be
selectively the pulp chamber and root canals,
connected with each of the containers (11,12,13) Therefore, a peculiar and
basic feature of the ap-  containing the respective treatment liquids a
plur- paratus according to the present invention is that it  ality of
times, at short time intervals over a pre- should operate under vacuum and
under atmospheric      determined time period. pressure, and by means of a
pulsed flow of the liquid  15 contained inside the sealed loop.
5. Apparatus according to claim 4, characterized in The results obtained
from practical tests consist  that the frequency is of 20 times per minute.
in the complete emptying of the pulp chamber and of the root canals
independently from the shape and    6. Apparatus according to claim 1,
characterized In size of the latter, without having resort to any instru-
20  that the values of vacuum inside the pulp cham- ments for endocanal
reaming.                           ber (19) can be comprised within the
range of The operation of sealing of the treated tooth, per-  from 0.526 to
0.592 atm. formed as disclosed hereinabove, prevents air bub- bles from
remaining inside the root canal, which    7. Apparatus according to claim
1, characterized in would favour the arising of infections.        25
that it comprises, in combination: a vacuum pump (P), a pressure regulator
(Rp), a vacuum indicator (V), a limiting pressure regulator (RZ) comprising
Claims                                                 a device (Z) for
warning that the limit safety va- cuum has been reached, a tightly sealed
vessel 1. Apparatus for carrying out devitalizations and   30  (10) acting
both as a vacuum tank and as a col- root canal treatments in teeth, of the
type in     lecting tank for the ill tissues removed, three con- which
liquid chemical treatment substances are      taines (11, 12 and 13), each
equipped with a re- fed into the pulp chamber (19) and root canals of
spective electrovalve (14, 15 and 16) for selec- the tooth (20), which
comprises, in combination:   tively connecting said containers with the
pulp sealing means (21) for tightly sealing said pulp  35  chamber (19) of
a tooth (20), an oscillator (17) chamber (19), a tightly sealed vessel
(10), means   with a control switch (37) which controls an elec- for
putting said vessel (10) under controlled va-  trovalve (18) for
selectively connecting said ves- cuum, first selective connection means
connect-    sel (10) with the pulp chamber (19) of said tooth able between
said vessel (10) and said pulp        (20), a plug (21) suitable for
tightly sealing the chamber (19), a plurality of atmospheric pressure   40
pulp chamber (19) of the tooth (20), into which containers (11,12,13)
suitable for containing re-   ducts (22, 23) open which respectively can
con- spective liquids for the treatment of the pulp      nect the pulp
chamber(19)with said vacuum ves- chamber (19) and of the root canals,
second se-    sel (10) and the containers (11, 12 and 13), with lective
connection means connectable between       said duct (23) being furthermore
suitable for be- said plurality of containers (11,12,13), and said  45  ing
connected with atmosphere through an elec- pulp chamber(19), characterized
by a third selec-  trovalve (24) which is is controlled by an oscillator
tive connection means connectable between said     (25) controlled by means
of a switch (26), an air pulp chamber (19), and atmosphere, so that the
filter (27), a central change-over switch (28) with pulp chamber (19), and
the root canals can be       respective multi-way switches (29, 30 and 31)
for firstly put under vacuum and then treated In suc-  50  selecting the
treatment liquid contained inside cession with said treatment liquids at
atmosphe-   the containers (11, 12 and 13), pushbutton ric pressure, which
liquids are drawn into said     switches (32, 33 and 34) which enable the
oper- vessel (10) under controlled vacuum, flowing        ator to
respectively command, at time intervals, 



through said pulp chamber (19) and the relevant    the opening of the
electrovalves (14, 15 and 16), root canals.
55       a main apparatus switch (35), and a pushbutton switch (36) for
controlling the electrovalves (14, 2. Apparatus according to claim 1,
characterized in    15 and 16). that the vacuum level inside the pulp
chamber (19) can be submitted to changes a plurality of  8. Apparatus
according to claim 7, characterized In 5    9                  EP 0 422 716
B1                 10 that said ducts (22, 23) are provided with exten-
kurzen Zeitintervallen Ober elne vorgegebene sions (50, 51), with
respective electrovalves (39,  Zeitdauer unterworfen werden kann.
40)forcontrolling theflow, and bypassducts (48, 49) being installed between
the ducts (22, 23)   5   3. Vorrichtung nach Anspruch 2, dadurch gekenn-
and the extensions (50, 51), with said electro-   zeichnet, dall das
Vakuumniveau Verinderun- valves (39, 40) being piloted by means of a fre-
gen mit einer Frequenz von 40 Hz unterworfen quency generator (42), which
is excited by a relay  werden kann. (41) controlled by means of a switch
(38). 10  4. Vorrichtung nach Anspruch 1, dadurch gekenn- 9. Apparatus
according to claim 1, characterized in  zelchnet, daB die Zahnmarkkammer
(19) aus- that said tightly sealed vessel (10) Is provided  wihilbar mit
Jedern der die entsprechende Be- with connection means suitable for
connecting    -  handlungsflfissigkeit enthalteneden  Behilter said root
canals with it.                         (11,12,13) mehrmals In kurzen
Zeltintervallen 1S     fiber elne vorbestimmte Zeitdauer unterworfen 10.
Apparatus according to claim 9, characterized in  werden kann. that said
connection means are constituted by at least one hollow needle (46)
connected with said  5. Vorrichtung nach Anspruch 4, dadurch gekenn- vessel
(10) by means of a pipe (52), with the in-  zelchnet, daB die Frequenz 20
Hz betragt. terposition of a piloted electrovalve (44).  20 6. Vorrichtung
nach Anspruch 1, dadurch gekenn- zeichnet, daB die Werte fOr das Vakuum In
der Patentansprfche                                       Zahnmarkkammer
(19) im Bereich zwlschen 0,526 und 0,592 atm flegen konnen. 1. Vorrichtung
zum Devitalisleren und zur Wurzel-  25 behandlung von Zahnen, wobel
flflssige cheml-  7. Vorrichtung nach Anspruch 1, dadurch gekenn- sche
Behandlungssubstanzen in die Zahnmark-       zelchnet, daS die Kombination
umfaBt kammer (19) und Wurzelkanaile des Zahnes (20)     sine Vakuumpumpe
(P), elnen Druckregler (Rp), elngeffhrt sind, wobel die Vorrichtung In
Kombi-  eine Vakuumanzelge (V), elnen Regler (RZ) zur nation
Versiegllungsmittel (21) zum direkten Ver-  3o  Druckbegrenzung mit eher
Vorrichtung (Z) zum slegeln der Zahnmarkkamrnmer (19), einen dicht.
Warnen, daB das Sicherheits- Grenzvakuum er- abgeschlossenen Behalter (10),
Mittel fir ein     reicht wurde, elnen dichtend abgeschlossenen
kontrolliertes Evakuieren des Behilters (10), er-  Behalter (10), welcher
sowohl als Vakuumtank ste auswahlende Verbindungamittel, weiche zwl-    als
auch als Sammelbehalter fOr das entfernte schen dem Behilter (10) und der
Zahnmarkkam-  3S  kranke Gewebe dient, drei Behalter (11,12,13), mer (19)
verbindbar sind, elne Mehrzahl von Be-   welche jeweils mit elnem
Elektroventil (14,15,16) hfiltern  (11,12,13) unter atmosphfischem
fOr eine auswahlende Verbindung der Behalter Druck, welche zur Aufnahme der
entsprechen-       mitderZahnmarkkammer(19) elnesZahnes (20) den
FlOsslgkeiten ftr die Behandlung der Zahn-    ausgebildet sind, eanen
Oszillator (17) mit einem markkammer (19) und der Wurzelkanile geeig-  4o
Kontrollschalter (37), welcher elne Elektroventll not sind, und zweite
auswahlbare Verbindungs-     (1 8) fOreine auswahlende Verbindung des Behl-
mittel umrfalt, welche zwlschen der Mehrzahl der  ters (10) mit den
Zahmarkkammer (19) des Zah- Behilter (11,12,13) und der Zahnmarkkammer
nes (20) steuert, einen Propfen (21), welcher ffir (19) verbindbar sind,
gekennzeichnet durch dritte  eine dlchtb Abdichtung der Zahnmarkkammer
auswahlbare Verbindungsmittel, welche zwi-  45    (19) des Zahnes (20)
geeignet ist, In welche Lei- schen der Zahnmarkkammer (19) und der Atmo-
tungen (22,23) munden, welche jewells die Zahn- sphare verbindbar sind,
sodaB die Zahnmark-       markkammer (19) mit dem Vakuumbehalter (10)
kammer (19) und die Wurzelkanale zuerst unter     und den Behaltern
(11,12,13) verbhnden konnen, Unterdruck setzbar sind und anschileBend mit
wobei die Leitung (23) welters fOr sine Verbin- den
Behandlungsflussigkeiten unter atmosphiri-  so  dung mit der Atmosphire
fiber em Elektroventil schem Druck behandelbar sind, wobei die FlOs-
(24) geeignet ist, welches Ober elnen von einem 



slgkelten in dem Behalter (10) unter kontrollier-  Schalter (26)
gesteuerten OszIllator (25) gesteu- tem Vakuum einsaugbarsind und durch die
Zahn-     ert Ist, em Luftfilter (27), elnen zentralen Urn- markkammer (19)
und die entsprechenden Wur-       schalter (28) mit entsprechenden
Mehrwegschal- zelkanale str8men.                        ss      tern
(29,30,31), um  die in den Behaltern (11,12,13) enthaltenen
Behandlungsflflssigkelt 2. Vorrchtung nach Anspruch 1, dadurch gekenn-
auszuwahlen, Druckschalter (32,33,34), welche zeichnet, daR das
Vakuumniveau in der Zahn-       dem Bedlenungspersonal erlauben, In
Zeitinter- markkammer (19) oftmnaligen Veranderungen in      vallen die
Offnung der Elektoventile (14,15,16) 6    *  11               EP 0 422 716
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entsprechend zu steuern, einen Hauptschalter       de traibtment A la
pression atmospherique, les- (35) fOr die Vorrichtung und einen
Druckschalter   dits liquides etant attires dans ladite enceinbe (36) zur
Kontrotle der Elektroventile (14,15,16).  (10), sous vide contr6tl, et
se'coulant au travers 5      de la cavit6 de la pulpe dentalre (19) et des
ca- 8. Vorrichtung nach Anspruch 7, dadurch gekenn-        naux des racinee
concern6s. zelchnet, daS die Leitungen (22,23) mit Verlange- rungen (50,51)
mit entsprechenden Elektroventi-  2. Dlspositif salon la revendlcation 1,
caracteise en len (39,40) zur Steuerung des Durchflusses und     ce que ie
niveau du vide A 'linterieur de la cavIt6 mit zwischen don Leitungen
(22,23) und den Ver-  10  de la pulpe dentalre (19) pout etre soumis a des
langerungen (50,51) angeordneten Bypasslel-         changements une
pluralit6 de fols, Ade courts In- tungen (48,49) ausgebildet sind, wobel
die Elek-   tervalles de temps sur une periode de temps pre- troventile
(39,40) durch eonen Frequenzgenerator    detorminee. (42) angesteuert sind,
welcher Ober sin durch ei- non Schalter (38) gesbtuertes Relais (41) erregt
15  3. Dispositifselon la revendication 2, caractbrise on ist.
co que ledit niveau de vide pout etre soumis a des changements solon une
hequence de 40 fols par 9. Vorrichtung nach Anspruch 1, dadurch gekenn-
minute. zelchnet, daB der dicht abgeschlossene Behilter (10) mit
Verbindungemitteln ausgebildet let, wel-  20  4. Dispositifselon la
revendication 1, caracterisb en che fOr olne Verbindung der Wurzelkanale
mit      ca quo la caviti de Ia pulp. dentaire (19) poutetre diesem
geeignet sind.                               selectivement connoctee A
chacun des conte, neurs (11,12,13) contenant les liquides de traite- 10.
Vorrichtung nach Anspruch 9, dadurch gekenn-       ment, une pluralite de
Nois, A des courts Interval- zeichnot, daB die Verbindungsmittel von wenig-
25  les de temps our une periode de temps prbdbter- stens eoner Hohinadel
(46) gebildet sind, welche   min6e. mit dem Behalter (10) durch sin Rohr
(52) unter Zwlschenschaltung sines gestsuerten Elektro-    5. Dlspositif
solon la revendlcation 4, caractiris6 on ventils (44) verbunden lot.
ce quo la frbquenoe est de 20 fois par minute. 6. Dispostif solon la
revendbcation 1, caractdrisA en Rovendications
ca quo les valeurs du vide Ai I'nt6rleur de la caviti de la pulps dentaire
(19) peuverit etre compris en- 1. Dbepositif pour effectuer des
devitallsatlons et   tre 0,526 et 0,592 atrn. des traitemente du canal de
la racine des- dents,  35 solon lequel on Introduit des substances liquldes
7. Dispositifseeon la revendication 1, caracterls6 en de traltement
chimique dans la cavitb de la pulp.   ca qu'll comprend en combinalson: une
pompe A dentaire (19) et dans lee canaux des racines de    vide (P), un
rbgulatbur de pression (Rp), un ndi- la dent (20), qui comprend en
combinaison des      cateur de vide (V), un regulatour Itmiteur de pres-
moyens d'6tanch6lt6 (21), pour rendre etanche   4o  slon (RZ), comportant
un disposltif (Z) d'alarme ladite cavite de la pulp. dentalre (19), une
oncein-  quand la limits de securite du vide a ete atteints, to rendue
Mtanche (10), des moyens pour placer     une encointe rendue etanche (10)
agissant a la ladite enceinte (10) sous un vide contr6l1, des    fois comme
reservoir de vids et comme reservoir premiers moyens de liaison sletctive
pouvant       de recuell pour les tissus malades enlevbs, trols etre
connectis entre ladite enceints (10) etladite  45  conteneurs (11,12 et
13), equipes chacun d'une cavltA de pulp. dentaire (19), une pluralite de
electrovanne respective (14,15 et 16) pour conteneurs  A  la  presslon
atmosphbrique         connector edlectivement leedits conteneurs a la
(11,12,13) aptos a contenir des liquides respec-   cavit6 de la pulp.
dentalre (19) d'une dent (20), tiWe pour le traltment de la cavite de la
pulpe den-  un oscillatbur (17) avec un commutateur de 



taire (19) etdes canaux des racines, des seconds   5o  commando (37) qul
commando une electrovanne moyens de liaison e6lective pouvant etre conneo-
(18) pourconnecterseiectivementladitb enceints t~s entre laditb pluralitb
de conteneurs (11,12,13)  (10) a la cavite de la pulpe dentaire (19) de
ladite et ladito cavitb de la pulpe dentaire (19), caractb-  dent (20), un
tampon (21) apt. A rendre etanche rlse par des moyens de lialson sblective
pouvant   ladito cavite de la pulpe dentalre (19) de la dent 6tre
connect6sentre ladits cavitb de la pulpe den-  55  (20), dans laquelle
dbbouchent des conduits taire (19) et l'atmosphbre de manibre que la ca-
(22,23) qul peuvent respectdvement connecter is vitb de la pulpe dentaire
(19) et les canaux des ra-  cavite de la pulp. dentalre (19) A ladite
onceintb cines puissent etre d'abord mis sous-vide et on-   sous vide (10)
et aux dits contbneurs (11,12 et suite traites successivement par lesadits
liquides  13), ladite conduit. (23) Atant en outre apt.e  Otre 7    13
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l'interm6dialre d'une 6lectrovanne (24) qul est commandee par un os-
cillateur (25) commande a l'aide d'un commute- teur (26), un filtre A air
(27), un commutateur in-   5 verseur central (28) avec des commutateurs
mul- ti-voles respectlfs (29,30 et 31) pour eslectionner Ie liquids de
traitement contenu A l'int6rieur des i conteneurs (11,12 et 13), des
commutatburs presse-bouton (32,33 et 34) qul permettent A   10 l'op6rateur
de commander respectivement, A des intervalles de temps, l'ouverture des
electrovan- nes (14, 15 et 16), un commutatour principal pour l'apparell
(35) et un commutateur presse-bouton (36) pour commander lese lectrovannes
(14 ,15 et  15 18). 8. Disposltif solon la revondication 7, caracterise en
coe que lesdites condults (22,23) sont munles de rallonges (50,51) avec des
6lectrovannes respec-  20 tives (39,40) pour commander l'ecoulement, et des
conduites de d6rivation (48,49) etant plac6es entre les conduitee (22,23)
et les rallonges (50,51), lesdites electrovannes (39,40) 6tant pilo- teas a
l'aide d'un generateur de frequences (42)  25 qul est excite par un relais
(41) commande A l'aide d'un commutateur (38). 9. Dispositifselon la
revendicatlon 1, caracterbe6 en ce quo ladit encointe etanche (10) est
munle de   3o moyens de liaison aptss a connecter avec elle lesdits canaux
de racine. 10. DlsposItIf selon la revendicatlon 9, caracterise en ce quo
lesdits moyens de liaison sont constitues  35 d'au moins une alguille
creuse (46) connect6e A laditb enceinto (10) A l'aide d'un tuyau (52), avec
Interposition d'une Alectrovanne pilotee (44). 40 45 50 55 8    


