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UNIVERSAL DENTAL X~RAY SENSOR HOLDER

[0001] [Left blank intentionally]

Technical Field
[0002] ~ A dental x-ray sensor holl'der is provided. The holder is universal in that it is
able to secure a wide variety of shapes and sizes of cominercially available dental x-

- ray sénsors. A plurality of ‘resiliently deformable gripping p_rotmsions are employed

to secure such a variety of sensors.

Background d the -Invention

[0003] Dental professionals have employed x-ray imaging for many years. A
traditional dental x-ray pfocedure includes expdsiﬁg an x-ray film to x-ray energy
after it has passed through the target site. The ﬁlm is developed and an image of the
target site is achieved. It has also long been known that in order to obtain a useful
image, the dental x-ray film must be positioned relative to the target site in a
pre'de'termi'ned and secure manner. Many numbers of x-ray film holders and

positioning devices have been developed, including for example, that shown in U.S.

Pat. No. 3,473,026,
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{0004] In more recent history, many dental professionals have used digital x-ray
sensors in place of traditional x-ray firms. An example of such a sensor is shown for
example in U.S. Pat. No. 6,652,141.

As with x-ray films, it is necessary for the x-

ray sensor to be secured in a predetermined position during the x-ray imaging
procedure.' In a manner similar to the use of x-ray films, holding and positioning
devices have been developed for x-ray sensors.

[0005] Unlike x-ray films however, it has occurred that different X-ray Sensors
required for different uses also have different shapes and sizes. X-ray films tended to
be of substantially similar size and shape whether the professional was attempting to
image a posterior tooth, and anterior tooth or some o.ther location in the oral cavity.
With x-ray sensors hdwever, it appears that the general size and shape of the'sénsors
used for these different prdcedures are also different. In fact, even common target
sites can be imaged with x-ray sensors having a different size and shape as may be
offered by different manufacturers. The reason for this, while not a limitation of the
present invention, seems tobe caused at least in part by the fact that different sensors
often use different sensing components even if used for imaging the same target site.
Hence, because of the different internal components the size and shape of the

resulting sensor, and perhaps more importamly for purposes of the present invention,

its outside housing will greatly vary.

[0006] Because of this difference between sensors it is a standard practice to
provide holder that is configured for use with only one type of sensor, or more to the
point, one size and shape of sensor. This may work for the intended purpose but

requires the dental professional to purchase, store and choose from between a large
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number of sensor holders. This is an expensive and time consuming requirement at

best.

[0007] A need exists therefore, for a sensor holder than can be employed with a
wide variety of x-ray sensor sizes and shapes. Such would require the dental
professional to employ only one sensor holder where in the past would have required

a plurality of such holders.

Summary o the Invention
[0008] It is therefore, an object of the present invention to provide a dental sensor
holder, particularly one useful with a wide variety of sizes and shapes of digital dental

X-Tay Sensors.

[0009] These and other objects' of the invention which shall become apparent from
the description and drawings heréin, are achieved by the invention as herein

described,. shown and claimed.

[0010] In general a dental x-r'ay sensor holder comprises a at least two clamping
faces wherein at.]eaét one of the faces includes at least one and preferably aplurality
of resiliently deformable gripping protrusions. The clamping faces are positioned in a

moveable, spaced opposing relation, such that the faces may be physically moved

together to physically impinge the x-ray sensor therebetween.
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[0010a] In one aspect, the present invention relates to a dental x-ray sensor holder
comprising; (1) a bite block; (i1) at least two clamping faces wherein at least one of said
clamping faces comprises at least one resiliently deformable gripping protrusion, which is
moveable towards a blocking surface on an opposing clamping face; said clamping faces are
posittoned 1n a moveable, spaced opposing relation, such that at least one of the faces is
physically moved towards the other face to physically impinge an x-ray sensor therebetween;
wherein said at least one gripping protrusion has a hollow interior portion that facilitates
deformation; and wherein physical contact of said at least one gripping protrusion with the

sensor causes said at least one gripping protrusion to at least partially deform.

[0010b] In another aspect, the present invention relates to a dental x-ray sensor holder
comprising a first leg, a second leg and a hinge connected therebetween; each of said legs
having a tace positioned in a spaced, opposing relationship to the face of the other said leg,
such that at least one of said tfaces of said legs i1s moved in relation to each other by the
pivoting of at least one of said legs on said hinge; at least one of said faces comprising a

plurality ot ring-shaped hollow resiliently deformable gripping protrusions.

Brief Description of the Drawings

[0011] Fig. 1 is a perspective view of one side of a sensor holder according to the

present invention, and showing the holder in an open position.

[0012] Fig. 2 1s a perspective view of the opposite side of the sensor holder of Fig. 1.

3a
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[0013] Fig. 3 is a perspective view of the sensor holder of Fig. 1 shown together
with a detached cord clip.
[0014] Fig. 4 is a close-up, perspective view of one portion of the sensor holder ot
Fig. 3, showing the cord clip attached to the holder and showing the holder n a closed
position without a sensor.
[0015] Fig. 5 is a perspective view of a sensor holder as in Fig. 1, showing the
holder in a closed position with a sensor held therein, the sensor being shown for
environmental purposes.
[0016] Fig. 6 is a perspective view as in Fig. 5, showing an alternative sensor
having an attached cable, the sensor and its cable being shown for environmental
pPuUrposes.
[0017] Fig. 7 is a close-up, perspective view of one portion of the sensor holder of
Fig. 3, showing the cord clip attached to the holder and showing the holder in a closed
position at the end opposite that of Fig. 4, and showing a sensor having a cable being
held therein, the sensor and its cable being shown for environmental purposes.
[0018] Fig. 8 is a top plan view of an alternative embodiment of a sensor holder

according to the invention.

[0019] Fig. 9 is a perspective view of an alternative embodiment of a sensor holder

according to the invention.

Preferred Embodiments for Carrying Out the Invention

[0020] A sensor holder embodying the concepts of the present invention 1s
generally shown by way of example on the drawings by the number 10. Sensor

holder 10 is provided with at least one resiliently deformable gripping protrusion 11.

Some mechanism, as will be more fully developed below, is provided such that the at
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least p;‘otmsion 11 and more preferably a plurality of protrusions 11, are moveable
toward a blocking surface 12 such that a sensor such as sensor 13 (Fig. 5) is
physically contacted by protrusions 11 and blocking surface 12. Protrusions 11 are
sufficiently deformable that the physical contact causes protrusions 11 to at least
partially deform thereby at least partially conforming to the outer shape of the
position of sensor 13 with which protrusions 11 are in contact. Further, protrusions
11 are also of sufficient resiliency such that such deformation is at least partially
resisted by protrusions 11, thereby exerting a resilient force upon sensor 13. By
"sufficient resiliency" it 1s meant enough to hold sensor 13 in a predetermined
position and with enough force to hold sensor 13 for a given procedure, such as a
dental x-ray.

[0021] Protrusions 11 may be of any shape or size and may be formed from any
suitable material such as a rubber, plastic or other material. As depicted by way of
example on the drawings, protrusions 11 are generally round but may be square,
triangular, rectangular, cone-shaped, truncated cone shaped, spherical, box-like,
irregularly shaped or the like. It will also be appreciated that when plurality of
protrusions 11 are employed, they may be regularly or irregularly spaced upon holder
10, although only a regularly shaped plurality of protrusions 11 are shown on the
drawings for stmplicity sake.

[0022] One preterred protrusion 1s a ring 20 having a hollow interior portion 21. As
shéwn for example 1n Figs. 4 and 5, hollow interior 21 facilitates deformation of
protrusions 11 because there 1s less material in hollow area 21 than there would be if

protrusion 11 were otherwise solid. Of course, solid protrusions 12 (not shown) are

within the scope of the invention as long as they are otherwise sufficiently deformable

and resilient.
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[0O23] The material chosen to fabricate a given protrusion 11, as well as the size,
shape and other structure of protrusion 11 are preferably chosen such that sensors of
varying size and shape can be held within holder 10. As is known in the industry, |
sensors 13 often vary in thickness, shape and size, and may also vary with respect to
for example, the means of attaching a connecting cord or wire. It has been
unexpectedly found that by using at least one protrusion 11, a wide variety of such
sensors can be held by holder 10 in a manner suitable for the intended use of the
sensor. Hence, 1t will be appreciated that a holder 10 having such a protrusion 11 is
"universal" in that it can accommodate more than one such sensor.

[0024] As stated above, 1t 1s preferred that a protrusion 11 be moveable toward a
blocking surface 12. Of course, blocking surface 12 may be moveable toward a
protrusion 11 or a protrusion 11 and a blocking surface 12 may be moveable toward
each other, all of which are within the scope of the present invention. In use, blocking
surface 12 cooperates with at least one protrusion 11 so as to physically contact and
impinge upon a sensor 13 so as to trap or otherwise hold sensor 13 therebetween,
when the protrusion 11 and the blocking surface 12 are brought toward each other,
which 1s the closed position of the holder 10. Of course, blocking surface 12 may
1tself be a protrusion 11 (not shown) but is preferably a flat surface made of any
suitable material. Blocking surface 12 for example, can be integrally fabricated with
and from the same material as holder 10 or it may be fabricated from a different
material such as a rubber, plastic or other suitable material and may even be
tabricated from the same material as protrusion 11.

[0025]  Although protrusions 11 may be integrally formed with holder 10, in a
preferred embodiment of the invention, a plurality of protrusions 11 of suitable shape

and size are fabricated from a soft rubber or other elastomeric material, as is blocking
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surface 12. The plurality of protrusions 11 are further fabricated as one piece,
wherein each protrusion 11 is spaced upon a base member 30. Although it 1s only one
preferred example, the drawings depict a plurahty of protrusions 11 of a ring design
and regularly spaced in a substantially planar fashion upon a base member 30. Base
member 30 and hence protrusions 11 are affixed to holder 10 in any suitable manner.
For example, base member 30 may be adhesively fixed, welded or otherwise bonded
to holder 10 in a location such that protrusions 11 are caused to be in a spaced
opposing relation to blocking surface 12. In another embodiment, holder 10 1s
provided with a locating tab 31 and even a second locating tab 32. Cooperating tabs
33 and 34 on base member 30 physically engage tabs 31 and 32 to thereby position or
even restrain base 30 on holder 10 in a predetermined position.

[0026] Any means of moving either a protrusion 11, blocking surface 12 or both 1S
within the scope of the invention. In a preferred embodiment, this includes a first leg
40 and a second leg 41 hingedly connected to each other. First leg 40 may carry for
example, protrusion 11 while second leg 41 may carry blocking surface 12. By being
hingedly connected in an appropriate location, such as at one end of holder 10, legs 40
and 41 and hence protrusion 11 and blocking surface 12 can be moved toward each
other, that is toward the closed position, or away from each other, that is to the open
position, as shown for example, Figs. 6 and 1 respectively. By physically contacting
sensor 13 between a protrusion 11 and blocking surface 12, the sensor is securely held
or clamped therebetween.

[0027] In one embodiment of a hinge, hinge 50 is a living hinge integrally formed
with holder 10. Of course, any hinge including for example a traditional pin and
collar (not shown) is within the scope of the present invention. Living hinge 50 1s

preferred for simplicity. It will be appreciated that holder 10 may have a hinge placed
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such that holder 10 scissors-shaped and operates in a scissors manner, although such a
configuration is not shown on the drawings.

[0028] It is preferred to provide some means of securing holder 10 in its closed
position, especially because it is standard procedure for dental professionals to
remove themselves from the immediate area of the patient during a given X-ray
procedure. Any means of so securing holder 10 is within the scope of the invention,
including for example, adhesives, rubber bands, clamps, pins, other holders or
fasteners or the like. It is preferred for simplicity to integrally form a securing
mechanism 60 holder 10. One preferred securing mechanism 60 includes a ratchet
member 61 having spaced detents 62, engageable with and operatively cooperable
with at least one Iug 63. As leg 40 is moved toward leg 41, or as the two are moved
toward each other about hinge 50, ratchet member 61 is caused to physically engage
and slide past lug 63 until a detent 61 is aligned therewith where lug 63 is then
caused to engage detent 62 to secure holder 10 in the closed position.

[0029]  More preferably, ratchet member 62 is provided with a first ratchet member
arm 61a and a second ratchet member arm 61b, preferably of mirror image and spaced
In an opposing relation with a void 70 therebetween and upon leg 40 or leg 41. At
least one of and preferably both ratchet member arms 61a and 61b are provided with a
connecting side 71proximate to and preferably integrally formed with leg 40 or 41
upon which they are attached. Further, at least one and preferably both ratchet arms
61a and 61b are provided with a camming surface 72 at an end distal to connecting
sides 71. The leg 40 or 41 to which the ratchet member 61 is not attached (that 1s, leg
41 1n the drawings) is preferably provided with a constrictor such as constrictor ring

80, sized and shaped such that as ratchet member 61 is moved toward constrictor ring

80, camming surfaces 72 physically engage constrictor ring 80. Ratchet arms 61a
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and 61b would thereby be caused to move toward each other. By sizing and shaping
ratchet arms 61a and 61b, and by choosing a suitable material for their construction,
ratchet arms 61a and 61b are preferably resiliently deformable such that they move
toward each other as camming surfaces 72 engage constrictor ring 80. As detents 62
align with lugs 63, the resilient nature of ratchet arms 61a and 61b will cause detents
62 and lugs 63 to physically engage thereby securing holder 10 in the closed position.
To release holder 10 such that 1t can then be moved to its open position, a user would
manipulate camming surfaces 72 to move ratchet arms 61a and 61b away from each
other a suitable amount to allow lugs63 and detents 62 to disengage. Lugs 63 and or
detents 62 may be deformable to more easily permit engaging and disengaging. Of
course, either ratchet member 61 or the leg opposite may alternatively carry lugs2
and/or detents 63.

[0030] It will be appreciated that by provided a plurality of detents such as detents
62, a user may close holder 10 and secure holder 10 1n 1ts closed position to a degree
that the user judges 1s sufficient so that sufficient force is placed upon sensor 13 held
therein. For one sensor this might require one detent, and for another it may require a
different detent to thereby selectively secure holder 10 in the required position, all of
which are considered to be closed positions. Of course, 1f ratchet arm 61 only carried
a mechanism to secure legs 40 and 41 1n one position with respect to each other, this
would still be within the scope of the invention. In such a case, ratchet arm 61 would
not be a true ratchet, but would still function to secure holder 10 in its closed position.
This 1s not depicted 1n the drawings.

[0031] Dental x-ray positioners are routinely provided with bit blocks such that a
patient bites the bite block with their teeth to secure the holder and hence the x-ray

film or sensor. Similarly, holder 10 according to the present invention is provided
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with a bite block 90. Further, sensors such as sensors 13 are often provided with a
connecting cable such as cable 91 (Fig. 6). It is desirable to provide a structure to
secure and position cable 90 during a given x-ray procedure. A clip such as clip 100
s provided according to the present invention. Clips are known in the industry and
are often integrally formed with a holder or its associated structure. However, it is an
aspect of the present invention to provide a clip that can secure a sensor cable 91 in a
plurality of positions. By being so adjustable, the holder 10 is again capable of being
used with more than one design of sensor 13, and hence again 1s universal. One or
more clips 100 are preferably, removably fixable to holder 10 in a variety of positions.
An integrally formed, non-adjustable clip 100a is shown for example on Fig. 4.

[0032]  An adjustable clip 100 according to the invention, is preferably provided
with a first clip surface 101 and a second clip surface 102. Clip surfaces 101 and 102
are preferably formed from arms 103 and 104 respectively. It is further preterred that
a longitudinal clip attachment area 110 is provided upon at least one and perhaps even
both legs 40 and 41. Clip attachment area 110 is configured to matingly engage clip
arms 104 such that the cooperative and physical interaction therebetween causes clip
100 to be secured to clip attachment area 110. By having a longitudinal expanse, it
will be understood that clip 100 may be placed at any number of locations upon clip
area 110. Wire 91 can be clipped in a similar manner within arms 103. Arms 104
may even be provided with lips 105 to more securely physically engage an upstanding
wall 110a of clip area 110.

[0033] For economy of purpose, it is desireable that holder 10 be provided with
more than one protrusion 11, and in fact, may be provided with more than one area of
holder 10 useful for holding a sensor 13. For example, a t an end of holder 10

opposite that generally proximate to protrusion 11, a second protrusion 11a may be

10
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mpr—;\vided. In the configuration of holder 10 depicted in the drawings, protrusions 11
and bite block 90 are generally configured to be useful with a bitewing x-ray
procedure. Protrusions 11a at the opposite side of holder 10 are generally configured
to be used with a periapical imaging procedures. Proximate to protrusions 11a are
suitable bite blocks 90a. By way of example, the periapical procedure area employing
protrusions 11a does not employ a blocking surface such as ialocking surface 12, but
rather the two protrusions 11a serve the same purpose. It 1s understood of course that
one leg 40 or 41 may carry a protrusion 11a while the opposed surface of the opposite
leg may carry a blocking surface similar in design and function to blocking surface
12, 1f desired.

[0034] Fig. 8 shows an alternative embodiment of a sensor holder 10a according to
the invention. Sensor holder 10a has a ratchet member 61c¢ having a plurality of
ratchet detents 62a. Further, holder 10a 1s provided with a bitewing area plurality of
protrusions 11b, namely, two generally oval shaped protrusions 11b.

[0035] Holder 10a 1s also provided with a blocking surface 12a that 1s not affixed to
its supporting leg along its entire length, as 1s the case with holder 10. Rather,
blocking surface 12a of holder 10a 1s an extending arm 120 affixed at an end 120a to
leg 41a. A trough 121 1s provided proximate to end 120a of arm 120 which trough
121 1s contiguous with the portion of leg 41 carrying bite block 90b. This
arrangement provides a spring action to blocking surface 12a and further facilitates
the ability of holder 10a to conform to different shapes of sensors.

[0036] Fig. 9 shows another alternative embodiment of a sensor holder 10b
according to the invention. In holder 10b, ratchet member 61d which has no detents

as with ratchet members 61 and 61c, nor are there cooperating lugs carried by the

11



CA 02598183 2007-08-16
WO 2006/089003 PCT/US2006/005435

other leg. Otherwise, ratchet member 61d operates in a manner similar to those other
ratchet members discussed.

[0037] Holder 10b also shows a plurality of more irregularly shaped protrusions 11c
and 11d. Protrusions 11d are more finger shaped having a lip 11e which serves to
allow protrusions 11d to conform to a variety of sensor shapes and sizes. While
protrusions 11, 11a, 11b, 11c and 11d have been depicted as being of generally
uniform shape, a protrusion having a non-uniform, irregular shape 1s within the scope
of the invention.

[0038] It should be apparent therefore that a holder for a dental x-ray sensor as
depicted, described and otherwise exemplified herein is accomplished by the present
invention. It will be understood that the present invention has been shown and
described without attempting to disclose all embodiments and variations of the

invention that are within the scope thereof.

12
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CLAIMS:

1. A dental x-ray sensor holder comprising;
(1) a bite block;

(11) at least two clamping faces wherein at least one of said clamping faces
comprises at least one gripping protrusion, which is moveable towards a blocking surface on
an opposing clamping face; satd clamping faces are positioned in a moveable, spaced
opposing relation, such that at least one of the faces is physically moved towards the other

tace to physically impinge an x-ray sensor therebetween;

wherein said at least one resiliently deformable gripping protrusion has a

hollow 1nterior portion that facilitates deformation; and

wherein physical contact of said at least one resiliently deformable gripping
protruston with the sensor causes said at least one gripping protrusion to at least partially

deform.

2. A dental x-ray sensor holder as in claim 1, wherein each of said clamping faces

includes said at least one gripping protrusion.

3. A dental x-ray sensor holder as in claim 1, wherein said at least one of said

clamping faces includes a plurality of satd gripping protrusions.

4, A dental x-ray sensor holder as in claim 3, wherein said plurality of gripping

protrusions are regularly or irregularly spaced in relation to each other.

S. A dental x-ray sensor holder as in claim 3, wherein at least one of said plurality

of gripping protrusions is sized or shaped differently from at least one other of said plurality

of gripping protrusions.

6. A dental x-ray sensor holder as in claim 1, wherein said at least one gripping

protrusion 18 made of a material selected from the group consisting of rubber and plastic.

13
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7. A dental x-ray sensor holder as in claim 1, wherein said at least one gripping
protrusion has a shape selected from the group consisting of square, triangular, rectangular,

cone-shaped, truncated cone shaped, spherical, box-like, round, ring or irregularly shaped.

8. A dental x-ray sensor holder comprising a first leg, a second leg and a hinge
connected therebetween; each of said legs having a face positioned in a spaced, opposing
relationship to the face of the other said leg, such that at least one of said faces of said legs is
moved 1n relation to each other by the pivoting of at least one of said legs on said hinge; at
least one of said faces comprising a plurality of ring-shaped hollow resiliently deformable

gripping protrusions.

9. A dental x-ray sensor holder as 1n claim 8, further comprising means for

locking said legs 1n a selected position relative to each other.

10. A dental x-ray sensor holder as 1n claim 9, wherein said means for locking

includes a ratchet mechanism.

11. A dental x-ray sensor holder as in claim 8, wherein said hinge is a living hinge.
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