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IRTRAQRAL MEDICATION RELEASING SYSTEM

LESTRACT

A system for long term releacsing of medicztion in the
mouth, and especizally én intra-orel fluoride relezssing
system (IFRS) for relezsing fluoride over 2 long term for
inhibiting the formetion of caries in the teeth. The
system uses & holder for reteining and protecting
intra-oral fluoride tsblets or other intre-orzl medicament
in the form of flucride releasing gevices (IFRD). The
holder hazs a plete with retzining -sides and retsining
posts or & carrier. The teblet wil t within the
holéer. The tebiet mezy be located in the cer-ier, or
ligzture bends can be tied around the tablet in order to
releesably hold the IFRD within the holder. The system
causes a level of fluoride to be maintzined over a long
term within the mouth which hes been found chemicelly
effective for caries control and without causing severe

rritation to oral tissues.
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INTRAORAL MEDICATION RELEASING SYSTEM

This application is a continuation-in-part of application
Serial No. 325,815, filed on March 20, 1989,

DESCRIPTION

Parts of this invention were conceijved during performance
of a contract between The Eastman Dental Center and the
National Institute of Dental Research Contract No.
NO1-DE-72571.

FIELD OF THE INVENTION

This invention relates generally to systems for retaining
and dispensing caries preventative media (fluoride)
intraorally for sustained-controlled release to the teeth
by the saliva over a long period of time (weeks or months)
and to holders for use within the mouth which retain and
protect an intra-oral fluoride-releasing device (1IFRD).
The combination of an IFRD and its holder comprises an
intra-oral flouride-releasing system (IFRS). This
invention is generally useful in intra-oral medication
holders for long term timed release tablets of medication
in the mouth without significant irritation of oral tissuve.

BACKGROUND OF THE INVENTION

Dental teéearch has had remarkable success in dental
caries prevention. Specifically, it has been found that
roughly fifty percent of children ages six through
seventeen living in the United States are caries free.
This remarkable progress during the last twenty years is
due, in part, to better oral hygiene, use of fluoridated
water, and fluoridated products, i.e., dentifrices.
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Nevertheless, there are patients who remain susceptible to
dental caries. For jnstance, twenty percent of all
children account for roughly sixty percent of al)l carious
lesions. Also, certain subjects with diminished salivary
functions are especially prone to caries, because they
produce limited amounts of saliva. other risk factors,
such as poor oral hygiene, physical or mental handicaps,
and certain systemic diseases or disorders may also
predispose individuals to dental caries.

Recent studies have demonstrated that elevated
concentrations of fluoride in the mouth for extended
periods will help reduce caries. A source of such
fluoride is contained in controlled-release fluorigde
tablets which have been called intra-oral fluoride
releasing devices (IFRD'S). These IFRD's release fluoride
jnto the oral cavity for extended periods up to six months

to enhance prevention of dental caries.

previous attempts to retain IFRD's in the mouth have
failed for a variety of reasons. For instance, IFRD'S
produced by Southern Research Institute were designed to
be bonded directly to the teeth. These IFRD's were found
susceptible to debonding from masticatory forces or vere
§ubject to excessive wear caused by abrasives contained in
toothpastes. What is desirable, therefore, is a system
whereby 1FRD tablets can be safely secured and retained in
the mouth until their fluoride supply is exhausted.

In addifion, jt is desirable to have 2 system (an
intra-oral fluoride release system or 1FRS) whereby the
tablets can be replaced periodically following depletion
of their fluoride content. It is further desirable for
these systems to be broadly useful for children undergoing
active orthodontic treatment. In general these children

4
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have an increased risk to caries development because they
are not able to adeguately brush their teeth. It is also
desirable to provide an IFRS which does not cause severe
jrritation to mouth tissues. What is meant by severe
jrritation is ulceration or acute inflammation which
interferes with oral function and nutrition, such as pain,
induration or necrosis or purulent exudate from tissue in
the vicinity of the IFRS.

SUMMARY OF THE INVENTION

Accordingly, it is the principal object of this invention
to provide an IFRS whereby the foregoing problems and
needs are resolved and more particularly to provide
intra-oral IFRD holders which can be safely placed and
securely retained in the mouth for an indefinite period.

Briefly described, a system according to the invention
comprises a holder which has a retaining member, such as a
plate or band with a back surface adapted to be disposed
on a surface of a tooth. This back surface is connected
to a pair of opposed retaining sides within which the
tablet can be placed, either directly on the plate, or in
a carrier releasably connected to the plate. At the ends
of the opposed retaining sides are a pair of retaining
posts. These posts can be wrapped with ligatures, which
extend over the tablet so that the tablet is exposed in
the mouth but remains in place within the holder. An
openable cover may be mounted on and extend across the
retaining side. Fluoride is delivered to the oral cavity
by the IFRD tablets at therapeutic levels continuing for
up to six months. The IFRD can be replaced by removing
and replacing the ligatures or opening the cover, removing
and reinserting the carrier with a fresh tablet, or
replacing the system (the IFRD and the holder) in its
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These and other objects and embodiments of the invention
will be better understood with the attached figures and

detailed des

side views

invention.

cription of the drawings, in which:

DEIAlLEQ_DEEQBLEILQE*QE_IEE,DBAELﬁQE

FIG. 1 is a perspective<view of a first embodiment in
accordance with the invention shown attached to a8
tooth;

F1G. 2 ijs an exploded perspective view of the embodiment
of the inventicn shown in FI1G. 1 fluoride tablet;

FIG. 3 ijs a top view of the retaining member of the
holder of the embodiment of the invention shown
in F1G. 1;

FIG. 4 js a side view of the retaining member shown in
FI1G. 3:

FI1G. 5 ijs a front view of the retaining member shown in
F1G. 3.

FI1G. 6 is a perspective view of another embodiment of

' the retaining member;

‘FIG. 7, 7B and 7C are perspective views of variations of
a second embodiment in accordance with the
present jnvention;

FIG. 7A is & cross-sectional view across lines 7--7 of
the embodiment shown in FIG. 7;

FIG. 8 is a perspective view of a third embodiment in
accordance with the present jnvention; and

FIG. SA, 9B, 9C are respectively 8 perspective and two

of a fourth embodiment of the
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DETAILED DESCRIPTION OF THE INVENTION

As seen from Figures 1, 2, 3, 4 and 5, there is provided
in accordance with a first embodiment of the present
jnvention, an IFRS having a holder 10 for tablets which
will be emplaced in the mouth. These tablets are
generally controlled release fluoride tablets and are oval
or kidney bean shaped such as tablet 100 as seen in

FIG. 2. The holder 10 is generally comprised of a band 20
which wraps around the tooth and a retaining member R.
This retaining member R will generally be formed of a
plate 30 having back surface which is attached, as by spot
welding, to the band 20. The member R has retaining sides
40, as best seen in FIGS. 2 and 3. The tablet 100
generally fits snugly within the retaining sides 40 and
against the anterior surface of the holder 10. The
posterior surface of the plate may be cusp shaped to

conform to the outer surface of the tooth.

In order to secure the attachment of the tablet 100 to the
holder 10, the plate 30 has a pair of retaining posts 50.
These posts 50 have knob-like projections 55, usually with
indentations around which miniature elastic bands, known
as ligature bands 200, can be attached. When the tablet
100 is inserted into the holder 10, the ligatufe bands 200
are placed around the knobs 55 so that they snugly hold
the tablet 100 within the holder 10, as seen best in FIG.
1. The band 20 then is generally applied around the
tooth. Instead of ligature bands, stainless steel
ligature wires may be used, and the term ligatures or
ligature bands should be taken as encompassing both

endless bands and wires.

The method of application will proceed as follows: The
tooth generally will have separators placed into the
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interdental spaces to gain dental ligament space so0 as to
insert the band 20. The band 20 is then inserted around
the tooth and made to fit snugly. The tablet 100 is
placed onto the plate 30 of the holder 10. The ligature
bands 200 are placed around the retaining post knobs 55
and allow the tablet to be releasably retained and
protected in the mouth. As can be appreciated, if the
jntra-oral fluoride tablet 100 is broken in the mouth or
releases its fluoride content, the ligature bands 200 can
be removed, and a new tablet 100 can be inserted into the
holder 10. In this way, the holder 10 can achieve any
necessary permanence in the mouth dependent upon the

desired dental procedure,

Another holder 10 haviﬂg a retaining member 130 on a band
120 can be seen in FIG. 6. While the retaining member 30
disclosed in FIGS. 1 - 5 is generally oval to accommodate
an oval shaped tablet, the member 130 in FIG. 6 is
generally rectangular. This will hold in place a
generally rectangular tablet. As can be seen, the band
120 has attached to it the back surface of the base plate
of the retaining member 130. This holder 130 has two
retaining sides 140 and two retaining posts 150. The pair
of retaining posts is disposed between the two retaining
sides 140. On each retaining post 150 there are knobs
155, around which can fit ligature bands 200, as in FIGS.
1 - 5. Thus, a rectangular shaped tablet is placed
against the base plate of the member 130 and between its
retaining sides 140. Then, the ligature bands 200 are
wrapped around retaining post knobs 155. Again, the
device properly remains around the tooth and hygienic

treatment is possible.

As seen in FIG. 7 and FIG. 7A, there is provided a holder
210 having a band 220 which has attached to it a retaining
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member 230 having a plate 231 with sides 231a, 231b. The
back surface of plate 231 is attached to the band 220.
The plate 231 has connected to it a pair of retaining
sides 231a, 231b. Each of the retaining sides 23la, 231b
has a notch 242, containing a step 242a. The retaining
member 230 slidably receives a drawer 250 having flanges
267 which are received within the notches 242. The step
242a in notch 242 mates with step 267a in flange 267 to
keep the drawer 250 in place. This drawer 250 is
generally rectangular in shape and will contain a front
grill 260 and a pair of side grills 265. A detent ridge
252 on the plate 231 releasably snaps the drawer in place
with step 251 in flange 267 of drawer 250 in the position
shown, to prevent forward dislodgment with an extension

piston.

The front and side grills 260, 265 contain sufficiently
large openings SO that an IFRD tablet comes into contact
with the saliva in the mouth. Because the notches 242
allow the drawer 250 to slide in and out, the tablet 100
can be emplaced within the drawer 250 and then slid into
the notches. The drawer 250 can be removed and a new
tablet 100 can be inserted, allowing an indefinite period

of reuse.

Alternately, drawer 250 can be secured by ligature bands
200 as seen in FIG. 7B. 1In this aspect of the present
embodiment, retaining gides 240 contain retaining posts
255 much like the retaining posts 50, 150 of the earlier
embodiments. After emplacement of the drawer 250 into the
retaining sides 240 with a tablet 100 in place, the drawer
250 is held by ligature bands 200.

Of course, as seen in F1G. 7C, the device of the present
invention can be configured so that the retaining sides
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and drawer form a single grill shaped retaining unit 270..
This retaining unit 270 has an open side into which the

tablet 100 is placed. Ligature bands 200 are then wrapped
over the retaining unit opening, and securely around posts

'255. Operation of the holder will be identical to the

previous embodiments.

Another third embodiment of the invention can be seen in
FIG. B. This embodiment provides a holder 310 which can
be used along with orthodontic dental brackets (seen as
brackets 331) which are attached to a band 333. As can be
seen from FIG. 8, there is an oval or rectangular shaped
retaining member 330 with a cage or retaining wall 340
which generally conforms to the shape of one of the
intra-oral fluoride tablets (IFRD). This retaining wall
340 has a back plate to which a post 360 is attached. An
end 361 of this post extends through one side of the cage
340. The other end 365 of the post 360 is "2" shaped, to
allow an optional range of intra-oral placement. The “Z°
shaped end 365 can be inserted into one of the dental
brackets 331 which provides an archwire slot.
Alternately, cage 340 can be attached to the tooth
directly by means of adhesive. Or, the back of the base
plate of the member 330 of the holder can be attached
using a band as in the system as shown in FIGS. 1 - 7.

This holder 310 has a cover of resilient material 350
containing a grill 345. This cover has fingers 348 which
curl around a rod 347, attached to the lower side of a
cage 340, forming a hinge. On the cover 350 there is also
a rib detent 349. This detent may catch on a projection
351 on the upper side of the cage which snugly causes the
cover to attach to the cage and cover the front thereof.
Thus, the cover can be opened and the tablet can be
inserted within the retaining cage 340. This holder 310

3
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can be removed and used more than one time (i.e., for
other patients or moved to other brackets elsewhere in the
mouth). This causes this embodiment to be versatile and
may be preferred for those patients needing or having

5 other orthodontic appliances.

Finally, 8 fourth embodiment of the present invention can
be seen in FIGS. 9A - 9C. There is disclosed a holder 410
having a pair of side retaining walls or bands 420 which
10 are wrapped around the tooth. Onto the band 420 is welded
a back surface 430 having hinged claws 440. These claws
440 are pivoted about posts 450 to allow emplacement of
the tablet 100 on the back surface 430. When in place the
claws are approximated and kept closed by the wrapping of
15 ligature bands around the claws 440. In this manner, the
holder 410 adeguately retains and exposes 2 tablet‘for
use. Alternately, claws 440 can be connected with a
longitudinal bar. I1f so, a spring clip as demonstrated in
FIG. 8 can be used to retain the IFRD tablet in holder

20 410.

It should be noted that all the holder embodiments are
preferably made of a high strength aluminum or other metal
(e.g., stainless steel) or, in the alternative, a

25 non-degradeable bio-compatible hardened plastic. The
material withstands masticatory forcés in the mouth, yet

still allows large open areas of contact with the saliva
to allow release of fluoride to the oral cavity.

30
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What is claimed:

1. A system for replaceably retaining and protecting
an intro-oral controlled release medication tablet, such as
an intra-oral fluoride device, in the mouth comprising:

'a holder having a plate for attachment on a tooth; saia
tablet emplaceable on said plate; and said holder having
retaining means connected to said plate, said retaining
means comprising a pair of retaining sides attached to said
plate, said sides spread apart to permit medication to flow
into said oral cavity, and said retaining means further
extendable from said plate and across said taeblet and
capable of cenerally maintaining said table emplaced on
said plate within said retaining means; and

wherein said retaining means further comprises a pair
of retaining posts disposed between said retaining sices and

upen which ligature pands are omplaceakly to hecld said

4

agoinee said plate.

2. The system according to claim 1 wherein said
retaining means comprises a drawer slidably receivable on
said plate within said sides and capable of holding said
tablet, said drawer containing an open central area for
exposing said tablet within said drawer.

3. The system according to claim 1 wherein said
retaining meéns further comprises a plurality of hinged
claws attached to said plate sides and capable of enclosing
and holding said tablet on said plate by placing ligature

wire across said claws.
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4. A system for replaceably retaining and protecting
a controlled-release into-oral tablet such as an intra-oral
fluoride device in the mouth comprisihg:

a holder having a retaining member with a back surface
and a pair of retaining sides; and

a band with a first and second surfaces for attachment
to a tooth along said first surface; and

said back surface being attached to said second surface
of said band, said back surface generally conforming to the
size of said tablet; and

means removably connectable to said retaining member
for maintaining said tablet on said back surface and apart
from éaid tooth and within said removably connectable means.

5. The system according to claim 4 further
comprising{

a éair of opposed retaining posts between said
retaining sides, within which can be seated said tablet; and

wherein said retaining posts contain knobs around which
ligature bands can be placed in order to hold said tablet in
a space defined between an anterior surface of said member
retaining sides, said post and said ligature bands.

6. The system of claim 5 further comprising two
retaining knobs on each retaining post around which can be
tied said ligature bands.

7. The system of claim 5 wherein said back surface of

said holder is generally oval.



10

15

20

25

9 /;l olr (r

- 12 -

8. The system of claim 4 wherein said back surface of
said holder is generally oval.

9. The system of claim 4 wherein said back surface of
said holder is generally square.

1¢. The system of claim 4 wherein said removably
connec;able means comprise a plurality of hinged claws on
said back surface capable of enclosing and holding said
tablet on said back surface.

11. A system for replaceably receiving intra-oral
tablets, such as intra-oral fluoride devices, comprising:

(i) a holder having a plate with an anterior surface
jncluding means for replaceably holding individual ones of
said tablets and defining a space within which said tablets
are individually emplaced;

(ii) 8 pair of opposed retaining sides connected to
said plate, said retaining sides generally shaped to
maintain said tablet on said anterior surfeace while
permitting medication to flow from said space into the oral
cavity; and

(iii) cover means attached to said plate for removably
retaining said tablet within said@ space and generally
preventing movement of said table from said holder anterior
surface, said cover means permitting medication to flow
aéross said cover means and into said oral cavity, and
wherein said cover means comprises a cover attached to one
of said retaining sides at a hinge, said cover containing a

pair of arms attached by a cross—arfm, said cover describing
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an enclosed area through which medication may flow from said
space into said oral cavity.

12. A system for replaceably retaining and protecting
an intra-oral controlled release medication tablet, such as
an intra-oral fluoride device, in the mouth, comprising:

a holder having a plate for attachment on a tooth;

said tablet emplaceable upon said plate; and

said holder having retaining means connected to said
plate, said retaining means comprising a pair of retaining
sides attached to said plate, and said retaining means
connected to enclosing means extendable from said plate and
capable of extending across said tablet and capeble of
generally maintaining said tablet emplaced on said plate,
while also permitting medication to flow into oral cavity,

and wherein said enclosing means comprises a cover
attached to said plate at a hinge, said cover containing a
pair of sides attached to said plate by a cross arm, said
cover describing an enclosed areé through which medication
may flow into said oral cavity.

13. The system according to claim 12 wherein said
retaining means has opposed retaining sides and wherein said
cover is attached to said plate on one of said sides, said
cover capable of holding said tablet emplaced on said plate
and said retaining sides.

14. The system according to claim 11 wherein said
holder further comprises a band fixedly attached to said

plate and attachable about the body of 2 tooth.



10

15

20

25

2 j’ el

- 14 ~

15. The system according to claim 11 wherein said
cover is attached to said opposite retaining by detent means
on said opposite retaining side.

16. The system according to claim 12 wherein said
holder further comprises a band fixedly attached to said
plate and attachable about the body of a tooth.

17. The system according to claim 13 wherein said
cover is attached to said opposite retaining side by detent
means on said opposite retaining side.

18. A holder for intro-oral tablets comprising:

a band for attachment around the tooth;

a member attached to said band apart from said tooth,

such member generally conforming to the size of said
tablet;

a pair of opposed retaining sides connected to said
member and forming a space within which can be seated said
tablet while permitting said tablet to dissolve into said
oral cavity; and

a cover attached to said member and hinged to one of
said pair of retaining sides and locking on the other of
said retaining sides, said covér holding said tablet
emplaced on said member between said retaining sides.

19. The holder of claim 18 wherein said cover
comprises a grill through which said tablet can be exposed
and wherein said retaining side contains detent means to
hold aid cover closed against the other of said pair of

retaining sides said retaining side.
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20. The holder of claim 19 wherein said retaining
sides are continuous around said member.

21. The holder of claim 20 wherein said member is
generally oval.

22. A holder for jnto-oral tablets comprising:

a band for attachment to & tooth;

a retaining member having a back surface attached to
said band, said member having an area generally conforming
to the size of said tablet;

a pair of opposed retaining sides connected to said
member within which can pbe seated a drawer containing said
tablet, said drawer sliding between said retaining sides;
and

a drawer removably placed into said retaining sides b§
sliding between said retaining sides and capable of holding

said tablet,

23, The holder of claim 22 wherein said drawer

~contains a grill through which said tablet can be exposed

outside said holder.

24. The holder of claim 23 wherein said drawer 1is

generally rectangular.
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