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(57) Abréegée/Abstract:

A wireless dental apex locator (10) for use In determining the location of the apex of a patient's root, includes an electronic module
(13) having a battery power source (13a), an impedance analyzer circuit (13b) and a radio frequency transmitter (13c¢); a grounding
module (12) having a clip (15) for grounding the patient; a probe module (14) having an endodontic probe (21); and an associated
but not physically connected display unit (11) having a recelver (31) for receiving radio frequency signals from the transmitter (13c¢).

The display unit (11) has an electronic circuit that conditions the signals and interprets the signal for display on a graphic display
(31).
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(54) Title: WIRELESS ROOT CANAL APEX LOCATOR

(57) Abstract: A wireless dental apex
10 locator (10) for use in determining the

12 location of the apex of a patient’s root,
includes an electronic module (13)

J having a battery power source (13a), an
impedance analyzer circuit (13b) and
13 a radio frequency transmitter (13¢); a
grounding module (12) having a clip
(15) for grounding the patient; a probe
module (14) having an endodontic
probe (21); and an associated but not
physically connected display unit (11)
having a receiver (31) for receiving radio
frequency signals from the transmitter
(13c). The display unit (11) has an
electronic circuit that conditions the
signals and interprets the signal for
display on a graphic display (31).
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WIRELESS ROOT CANAL APEX LOCATOR

Technical Field
[0001] The present invention generally relates to dental apex locators. More particularly,

the invention 1s an apex locator that has a data display unit.

Background of the Invention

[0002] Conservative dentistry and oral pathology suggest therapeutic treatment of a carious
tooth rather than extraction thereof. Consequently, the endodontic treatment technique of
root canal operations involving removal of the pulp, treatment of the canal and filling thereof,
are being carried out with increasing frequency. :

[0003] In performing aro ot canal operation; it 1s extremely mmportant for the dentist to
accurately determine the length of the root canal when removing pulp therefrom and inserting
a filling material therein. For instance, if the dentist should fail to reach the apex of the root
canal, healthy tissue may be injured or the decayed pulp is allowed to remain which
eventually may result in periodontitis or endodontis.

[0004] Generally, the endodo:ntic treatment comprises the steps of opening the carious
cavity, cutting the enamel caries, removing the coronal pulp, enlarging the root canal orifice,
exploring the root canal, extracting the radicular pulp, enlarging the root canal, and filling the
root canal. Normally, numerous probe instruments will be employed to perform this
treatment method, including cleansers, reamers, files, and filling tools. Heretofore, the most
complex, time-consuming and difficult step 1n the root canal operation has involved
determining the depth of penetration of a reamer or file and precisely controlling and limiting
the depth of such reamer or file so as not to penetrate either beyond the root apex or short
thereof. One previous method of measuring the root canal length involved the insertion of a
thin, flexible probe or explorer ito the canal and performing x-ray of ﬂle carious tooth in
order to determine the depth of penetration of the probe into the canal. Once the accurate
measurement had been taken, successively used tools could be set to the proper penetration

depth determined by the dentist.
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[0005] Various instruments-have been devised i the past for measuring probe penetration
in a root canal, as evidenced by the disclosures of U.S. Patent Numbers 3,916,529; 3,993,044;
3.753,434: 3.894.532; 3,660,901; and, 3,901,216, however, none of the instruments disclosed
by such patents have been completely satisfactory in indicating the position of the probe
1'elativé to the canal apex with a high degree of sensitivity and accuracy. In this respect, one
of the principal of the problems associated with previous struments relates to the fact that
the meters used by such instruments for visually indicating the penetration depth of the probe
includes too many graduations to clearly depi'ct the critical point at which the probe actually
reaches the canal apex but does not penetrate through such apex inadvertently. In order to
overcome the above discussed deficiency, some prior art instruments have provided means
for actuating an audible or visual alarm, such as a light, when the probe achieves penetration
to a critical point immediately adjacent the apex of the root canal. This solution is
unsatisfactory because the dentist is not provided with feedback regarding the rate at which
the probe is approaching the apex of the canal and may resuilt in the probe going beyond such
apex in the event that the dentist's reaction time after actuation of the alarm is not sufficient to
slow or discontinue insertion of the probe after the latter has reached a critical point adjacent
the canal apex. Furthermore, the use of audible alarms is undesirable since sounds produced
by such alarms may be difficult to distinguish in the case of high ambient background noise.
[0006] There fore, electronic apex locators have been comunercially introduced. These
devices employ an impedance measuring device that when connected to the lip of a patient
receiving root canal therapy and an endodontic file in the canal of the root provides a signal
corresponding to the distance from the apex of the root canal. The displayed value of the
distance to the apex allows the dentist to effectively plan the root canal. A problem with such
electronic apex locators has been the numerous cords or cables necessary to control the
locator, supply needed power and the like. A need exists therefore, for a more compact

electronic apex locator that does not require as many such connections or cables.
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Summary of the Invention

[0007] The present invention is an electronic apex locator that has a wireless

connection to a data display unit.

[0007.1] According to one aspect of the present invention, there is provided a
wireless dental apex locator for use in determining the location of the apex of a
patient's root, comprising: (a) an electronic module having (a1) a battery power
source, (a2) an impedance analyzer circuit, and (a3) a radio frequency transmitter;
(b) a grounding module having a clip for grounding the patient; (c) a probe module
having an endodontic probe; and (d) an associated but not physically connected
display unit having a receiver for receiving radio frequency signals from saia
transmitter; said display unit having an electronic circuit that conditions the signals
and interprets the signal for display on a graphic display; wherein the grounding
module has a housing member and the probe module has a complementary housing
member which are configured so that when they are physically engaged they form an

electronic module housing for receiving and holding said electronic module.
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Brief Description of the Drawings

[0008] Figure 1 is an exploded view of a wireless apex locator according to the present
invention.
[0009] Figure 2 1s a perspective view of a display unit to be used with the wireless apex

locator of Figure 1.

Preferred Embodiments for Carrying Out the Invention

[0010] A wireless apex locator according to the present invention is generally designated
by the number 10 on the attached drawings. By “wireless™ it 1s meant that apex locator 10 is
not physically connected to 1ts associated display unit 11, by a means to be more fully

- discussed herein. :

[0011] Apex locator has a lip module 12, and electronic module 13 and a probe module 14.
Each module 12, 13 and 14 1s preferably electrically and removably affixed to each other. By
’ being removable, the various components can be serviced or cleaned separately.

[0012] Lip module 12 has a lip clip 15 for physically engaging a patient’s lip in order to
electrically ground the patient. Lip clip 15 is electrically connected to lip module 12 via a
suitable cable 16.

[0013] Electronic module 13 includes a battery 13a, an impedance analyzer circuit 13b and
a radio frequency transmitter 13¢. Probe module 14 includes an electrical connecting cable
20 affixed to an endodontic probe 21.

[0014] Battery 13a is preferably rechargeable such as during sterilization or separately.
Battery 13a may also be replaceable. Impedance analyzer circuit 13b evaluates the
impedance between probe 21 and lip clip 15. Data therefrom is transferred by means of a
suitable radio frequency to display unit 11, where 1t is in turn analyzed and displayed for use
by the dental practitioner.

[0015] Lip module 12 preferably has a housing member 40 while probe module 14
preferably has a complementary housing member 41. Lip module housing member 40 and
probe module housing 41 preferably are configured so that when they are physically engaged
they form an electronic module housing for receiving and holding electronic module 13. This
assembly will preferably automatically initialize and shut down when continuity is obtained

or removed. This conserves battery power.
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[0016] Display unit 11 has a graphic display 31 for representing data received from probe
21 via electronic module 13. Display unit 11 may also include appropriate user control
interfaces, and also includes a complementary radio frequency receiver 30 that receives radio
frequency signals from electronic module 13. Display unit 11 has an electronic circuit that
conditions the signal and interprets the signal for display on graphic display 31.
[0017] In use apex locator 10 with its associated display unit 11 will be operated as
follows:
a. The dentist will advance an endodontic file 21 toward the apex of the root
canal;
b. The impedance of the probe module 14 will be determined and transmitted to
the display unit 11 via transmitter 13c; |
c. The display unit 11 will graphically display the impedance measurement on
graphic display 31; and,
d. The dispiay' untt will optionally provide audible or other signals to notify the
uéer of the progression in the canal. In this manner, the apex of a root canal is .
effectively located. '
[0018] The apex locator as described herein is an advance 1n the art of such devices. The
invention has: been described and shown m the drawings without zattemptinig to show all of the
possible variations that are within the scope of the mvention. The actual scope of the

invention will be determined only by any attached claims.
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CLAIMS:

1. A wireless dental apex locator for use in determining the location of the

apex of a patient's root, comprising:
(a) an electronic module having
5 (a1) a battery power source,
(a2) an impedance analyzer circuit, and
(a3) a radio frequency transmitter;
(b) a grounding module having a clip for grounding the patient;
(c) a probe module having an endodontic probe; ana

10 (d) an associated but not physically connected display unit having a
receiver for receiving radio frequency signals from said transmitter; said display unit

having an electronic circuit that conditions the signals and interprets the signal for

display on a graphic display;

wherein the grounding module has a housing member and the probe module has a

15 complementary housing member which are configured so that when they are

physically engaged they form an electronic module housing for receiving and holding

said electronic module.
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