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Claim
1. A medical treatment device comprising:

a magnetic treatment member for treating a patient, said treatment member being
mounted a first radial distance from an approximate center of the device when in a
treatment position;

a relatively rigid shell, said magnetic treatment member being mounted to said
rigid shell, said rigid shell comprising two rigid halves which are hinged together at a
single hinge axis, said two shell halves being pivotabls away from cach other to a non-
treating position, and pivoting towards each other to said treatment position;

means for securing said shell halv.s together at said treatment position with said
first radial distance being relatively fixed and predictable; and

relatively resilient securing members extending radially inwardly from said shell
halves and being deformable radially outwardly to conform to the shape of an individual
patient, said first radial distance remaining relatively constant as said resilient securing

members deform radially outwardly.
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8. A medical trecatment device comprising:

a treatment member for treating a paticnt, said treatment member being mounted
a first radial distance from an approximate center of the device when in a trcatment
position;

two opposed resilient securing members formed of a foam, and poSitiohed radially
inwardly from said {reatment member and securing said treatment member on a patient,
said resilient securing members mOving radially outwardly to conform to the shape of an

individual patient;

cach of said opposed resilieni securing members comprises a three—part shape

with a center part disposed parallel to a center part of the opposed securing member, the
second and third parts of said resilient securing members extending at an angle to said
center part such that cach said resilient securing member is generally V-shaped in Cross—
section; and -
' rigid shells disposed radially outwardly of each said resilient securing member,
said shells being hinged to each other and pivotablc away from each other to a non-

trcating position, and towards each other to the treatment position.
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COMPLETE SPECIFICATION

NAME OF APPLICANT(S):

latromed, Inc.

ADDRESS FOR SERYVICE:
DAVIES & COLLISON

Patent Attorneys
1 Little Collins Street, Melbourne, 3000.

INVENTION TITLE:

Medical treatment device with self-centering securing members

The following statement is a full description of this invention, including the best method
of performing it known to me/us:-
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This invention relates to a medical treatment device for
treating a patient. More particularly, ‘this invention relates to a
secnrinpe means for a treatmant membar which adapta itself for use with a
wide variety of individual patients and body parts of a particular

patient.

" Leveral medical treatment devices are known wuich are securad
tr a patient to apply melical treatment for a period of time. As an
example, magmetic treatment devices are known which apply a magnetic

field to a particular portion of a- patient 'to provide a number of

therapeutic benefits. These treatment. devices have enjoyed success over

the past years, however, some problems still exist- in terms of :he

patient-interface assembly.

A major problem is mounting the devices such that Ehey can be
used with the wide vgriety of anatomical‘geometrics that the device will
encounter. To be economically feasible, the device must be utilized'with
a large cross-section of patients. It is not always practical to taiior
a device to an individual patient, and thus, to be pfactica[. the dévice

must adjust to the size of Ehe patient.

This also increases the difficulty of properly positioning the

treatment members with respect to a patient which is important in many

such devices. As an example, in the application of a magnetic field to a

patient it is generally important that the-medical treatment member, or
the figld generating rfieans, be accurately and preciscly positioned

relative to a particular portion of the patient's anatomy to attain
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optimum therapeutic results.  With the prior art devices, it is difficult to accuratcly and

reproducibly position the medical treatment device.

Further probleias exist in that most devices for securing medical treatment devices
to a patient used in the prior art arc sornewhat uncomfortable. This is burdensome to the

patient, since these devices are often worn for relatively long periods of time.

It is known in the prior art to mount medical treatment members in a deformable
material such that they can be shaped to an individual patient. The clay-like materials
typically utilized are somewhat adaptable to a particular paticnt; however, they do not
totally address the problem of properly positioning a medical treatment member with
respect to the paticnt. By deforming the material, the position or shape of the medical
treatment member may sometimes be moved. For this reason, it may be difficult to
accurately position the device. In addition, such deformable materials do not fully
address the discomfort problem. These deformable members typically require a relatively
great amount of deformable material to adequately adjust to the size of a particular

patient. For this reason, they are relatively heavy and uncomfortable.

It is therefore an wbject of the present invention to provide a securing means for
a medical treatment member that adapts itself to various sizes of patients. In addition,
it is an object of the present invention to provide such a device in which the securing

means allows a patient to comfort:bly wear the device for a relatively long period of

time,

According to the present invention there is provided a mcdical trcatment device
comprising:

a magnetic treatment member for treating a patient, said trcatment member being
mounted a first radial distance from an approximate center of the device when in a

trcatment position;
a relatively rigid shell, said magnetic treatment member being mounted to said

94060%6,q:\oper\gcp,84888.c,2
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rigid shell, said rigid shell comprising two rigid halves which arc hinged togcther at a
single hinge axis, said two shell halves being pivotable away from cach other to a non-
treating position, and pivoting towards cach other to said treatment position;

mcans for securing said shell halves together at said treatment position with said
first radial distance being relatively fixed and predictable; and

relatively resilient sccuring members extending radially inwardly from said shell
halves and being deformable radially outwardly to conform to the shape of an individual
patient, said first radial distance remaining relatively constant as said resilient securing

members deform radially outwardly.

The invention also provides a medical treatment device comprising:

a treatment member for treating a paticnt, said treatment member being mounted
a first radial distance from an approximatc center of the device when in a treatment
position;

two opposed resilient securing members formed of a foam, and positioned radially
inwardly from said treatment member and securing said treatment member on a patient,
said resilient securing members moving radially outwardly to conform to the shape of an
individual patient;

each of said opposed resilient securing members comprises a thrce—part shape
with a center part disposed parallel to a center part 6£ the opposed securing member, the
second and third parts of said resilient securing members cxtending at an angle to said
center part such that each said resilient securing member is generally V-shaped in cross-
section; and

rigid shells disposed radially outwardly of each said resilient sccuring member,
said shells being hinged to each other and pivotable away from each other to a non-

treating position, and towards each other to the treatment position.
In a disclosed embodiment, the resilicnt sccuring means is formed of a resilient

foam that dcforms outwardly to conform to the individual paticnt while maintaining

accurate positioning of the medical trecatment member.

940606,q:\oper\gcp,84888.c,3
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The disclosed device adapts to a wide variety of anatomical sizes, profiles and

contours of the particular treatment arca, and to the anatomies of most paticnts.

Preferably, the securing members have a relatively small contact area, even-grip
pressure, and are preferably formed of a soft low—density foam such that they are quite
comfortable, and do not create pressure points, even during extended periods of treatment.
The resilient securing device ensures consistent and accurate positioning of the trcatment

member and is self-centering and sclf-adjusting to maintain accurate positioning.

One disclosed embodiment is constructed such that it becomes stiffer in a
direction moving radially outwardly from the center of the device. This variable stiffness
ensures cven and constant pressure. Further, the resilient foam may vary in density

across its radial dimension such that it becomes denser at its radially outermost portion.

In a preferred embodiment of the prescnt invention, the resilient securing means
comprises two opposed resilient securing, or interface members spaced radially about an
approximate center of the device. The opposed portions of the members each preferably

defines three—parts, with a first center part being parallel to a center part of

©40606,q:\oper\gcp,84888.c,3
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the opposed resilient member and second and third parts, or finzers,

extending at an angle to the .eenter part, such that each resi.ian:
-

securing member is generally V-shaped in cross-section, Most preferab.v,

each resilient securing member has two V-shaped portions with a centra:

interconnecting portion positioned radially outwardly from the V=-shagsc

portion, and receiving the medical treatment member,

The use of the two spaced portions ensure that a
conically-shaped body member, such as a leg, will: also be adequately
gripped. In a device that has only a single portion, the relatively
larger part of the conically-shaped body member, as an example the upper
part of "the leg, would sometimes not be adequately gripped and the
medical treatment device could move on the pat.ient. The use of the two
separate portions ensures adequate gripping on both the relatively larger
and relatively smaller parts of a conicéily—shaped body portion.

The securing member preferably has a flexible plastic backing
at the radially outermost surface, As the resilient securing members
deforméd to conform to the shape of a particular patient, the resilient
securing members flex and apply a force‘ tending to flex the flexible
plastic backing. The flexible plastic backing applies a reaction spring
force radially inwardly, which ensures that the device is secured to a
patient. In a most preferred embodiment of the present invention, the
foam securing members extend over a omaller surface area at a radially
inward position, than they do at radially outward positions. Due to this
feature, it is ensured that the foam will easily deform when the device
is used on a smaller patient, such that the foam deforms sufficiently
that the flexible plastic backing is flexed.

In a most preferred embodiment of the present {nvention, a
rigid yoke is formed from shells disposed radially outwardly of each

resilient securing member. The two shells are preferably hinged to each
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other to form the yoke and are 'pivdcable awzy from each other =0 =z
non-treatment position and towards each other to a triatment gosition., A

lar-h secures the rigid shells at the treatment position.

The medical treatment device is preferably positioned over an
area of a patient to be treated, such as a limb, and are pivoted into the

treatment position. As the two resilient securing members contact the

patient's ‘limb, they flex and deform outwardly to adjust to the exact

contour and size cf the individual patient, The resilient,securing means
ensures that they patient's limb will be comfoftably centered within the
device, and that the medical. treatment member will be properly positioned

with respect to the pa:iént.'

These and other objects and features of the present inven:i;n
can be best understood from the following specification and drawings, of

which the following is a brief descriptipn,

.

Figure 1 is a perspective view of a first side of a medical

treatment device according to the present invention.

Figure 2 is a perspective view of the opposite side of the

treatment device illustrated in Figure 1.

Figure 3 is a perspective view of the medical treatment device

illustrated in Figures 1 and 2 in a non-treatment éosition,

-

Figure.a is a perspective view of a'resilient securing means.

Figure 5 is a cross-sectional view . tine 5~5 as shown in

Figure 2,
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Figure 6 is a perspective view of a second embodiment of

-

resilient securing means.

Figure 7 is a perspective view of a third embodiment of the

resilient securing member.

BRIEF RIPTI , FERRED EMBODIMENT

4
A

A disclosed embodiment of the present invention csn be best
understood with reference to Figures 1 through S.A As shown in Figure ..
medical treatment device 20 1is mounted on patient 22, and includes a
hinged yoke 23 formed of first shell half 24 apd second shell half 25,
Shells 24 and 26 are preferably formed of rigid plastic material I3
protect the internmal portions of mediqél treatment device 20.  Latch 27
is pivetally attached through latch hinge 28 to mount 30 of first shell

half 24, Latch 27 secures first and second shell halves 24 and 26 in the

treatment position illustrated in Figures 1l and 2,

First securing or interface member 32 is mounted ‘on one side of
the approximate center of medical device 20, and second securing member
34 is mounted on the opposed side. Medical treatment device 36 is
disposed in a center of first shell half 24 and extends through first
securing member 32 such that an inwardly facing ‘treatment E£ace applies
treatment to patient 22. Medical treatment device 36 can be any device
which applies a treatment to a patient, The exact structural details of
how medical treatment device 36 is mounted to shell 24 forms no part of

this inveation.

-

Figure 2 shows the opposed side of medical device 20, which may

include a second medical treatment mamber 38 mounted i1 second shell half
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26, Latch clip 40 is received on latch mount 42 to secure first an<
second shell halves 24 and 26 in the treatment position.

Medical treatment device 20 is illustrated inm an non-treatmen:
position in Figure 3. Catch 44 of latch clip 40 may be received on bar
48 of latch mount 42 to secure shell halves 24 and 26 in the treatment
position. The details of securing members 32 and 34 can be understood
from this non-treatment position, First V-shaped member 48 is formed at
one end of first securing member 32 and second V-shaped member 50 is at
the  other end, Firgt and second V-shaped members 48 and 50 are
interconnected by interconnectihg’member 52 such that securing member 32
is generally I-shaped when viewed from a center of medical treatment
device 20. Each V-shaped member 48 and 50 includes finger or sid: member
54, central member 56 and opposed finger or side member 58. Second
securing member 34 has V-shaped members 59 and 60 and interconnacting
member 61. V-shaped members 59 and 60 include side 62, center member 63

and opposed side 64. Interconnecting members 52 and 6l are shown

receiving treatment members 36 and 38, respectively.

Figure. 4  {llustrates first .securing member 32 -including
V-shaped member 50 having side portions 54 and 58, and central member
56. Flexible plastic backing 66 mounts foam material 68 which defines
the actual surface of the V-shaped members 48 and 50. Preferably, a

polyurethane foam is utilized for foam portions 68.

It is also envisioned that the density of foam portion 68 may
vary across its radial extent and become denser moving in a radially

outward direction. This would ensure constsnt and even pressure from the

V-shaped members on a patient. The -entire device cculd be said to become

stiffer as one moves radially outwardly from foam portion 68 to backirg

material 66 and to yoke 23 which is radially outward of backing 66. This
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increasing stiffness ensures constant and even-grip Dressure, providinz

greater patient comf{ort.

The self-centering features of treatment device 20 will ©te2
explaired with reference to Figure 5. When meédical treatment device 2C
is in a treatment position, opposed sides 54 and 58 of first shell 24,
and 62 and 64 of second shell 26 are spaced about the approximate canter
of treatment device 20. Since each sides 534, 58, 62, and 64 is
rr.3ilient, they deform radially outwardly to adjust to the particular
size of a patient when the treatment device is moved to this treatment
position. It is preferable that the recilient sides extend inwardly :o
such an extent that they are deformed by the smallest size patient upon
whom treatment device 20 will be¢ utilized. It may be preferable to have
a plurality of sizes of treatment devices to conform to diffexing‘limbs.
or body sizes of patients. As an example, it may be preferable co‘havé
extra large, large, medium and smal} devices.  Further, it may be

.

preferable to have separate‘leg‘and arm'devicgs.

wWhen medical treatment deviqe 20 i; positioned about a patient
énd ‘moved to thie treatment ?osieion. the patient's body ‘shape- deforms
sides 54, 58, 62 and 64 radially putwardly to center the device about the
pétient, Latch 40 1is then sn@pped sver latch clip 44 to secure first and

second shells 24 and 26 in the treatment position: The treatment members

36 and 38 ar: thus properly positioned with respect to the patient.

As sides 54, 58, 62 and 64 deform or flex radially outwardly,
they tend flex flexible plastic backing 66. As flexible‘glaétic backing
66 flexes, a resuliunt‘ spring force 1is applied r&dially inwardly to
secure the device to a patient. Thus, flexible piaétic‘backing members
66 act as sprinjn to ¢nsure that securing members 32 and 3L secure the
device o the patieﬁt. ?vén wher the area of the patient to be treated {s

relatively umall.
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Further, the use of two separate V-shaped members 48 and 3¢
ensures that the device will be adequately secured on a ccnically-shaped
Ycdy portion such as a limg. Each V-shaped portion 48 and 50 deforms
independently of the other to conform to the exact size of “ke
conically-shaped body portion. One V-shaped portion conforme to a
relative)y larger body part and the other conforms to the relatively

smaller body part of a conical!ly-shaped body portion, such as a leg.

In a most preferred embodiment, it is envisioned that medical
treatment members 36 and 38 will be a magnetic treatment assembly such as
is discliosed in United States Patent No. 4,932,951, Such a device
utilizes a pair of opposed Helmholtz.coils to apply a predetermined field
to an area of the patient. The self-centering feature of the present
invention allows the patient treatment site to be centered within device
20 so that the coils are positioned with respect to the patient for best

<

therapeutic results.

>
.

A second embodimant 70 of the resilient securing member is

illustrated in Figure 6. This embodiment includes foam portion 72 having

twvo separate flexible plastic backings 74 and 75 spaced about center 76.
Alternatively, the backing may be one-piece, and the foam

formed of three separate pieces,

A most preferred embodiment of a resilient securing member 78
according to the present invention is shown in Figure 7. Foam member 78
hae rotches 80 in sides 82 and 84 at its axially outermost ends. The
remaining portions 86 are formed at the radially innermost portions of
foam members 78, and contact the patient over a relatively small surface

area, Due to the relatively small amount .of foam on portions 86,

porticng 86 flex radially outvandly easily and ensure that flexible
plastic backings 66 will be flexed and that a spring force will be
applied radially inwardly intc foam member 78. In a sense, foam member

78 acts as a two parts spring. As a patient's anatomy causes foam member

9=
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78 to deform through portion 86, the force required to deform foam memcer
78 1is relatively small.  Once the foam member 78 has Geen deformed
through portidn 86, that 1is«through the extent of notch 80, foam member
78 contacts the patient over its entire axially length. At this point,
it becomes more difficult to deform foam member 78 and to also flex
flexible plastic backing 66. The relatively easy to deform portion 86

ensures that when the device issues with a portion of a patient having a

. relatively small dlameter, the foam member 78 will deform sufficiently,

such that flexible plastic backing 66 is deformed to cause a spring force
radially inwardl; to secure the advice to the patient, Alternatively, a

chamfer could replace notch 80.

Most preferably, the resilient securing members are formed by
pre-spraying a mold with an elastomeric urethane coating and then
injecting # foam into the mold. The resulting securing member will have
a coating at the outside, with a un.:'ethane foam at an iftterior surface.

Flexible plastic backing 66, or 74 and 75, are then affixed to the device.

Other means of making the resilient securing means are also
envisioned, including envelope molding.. With this process, a fabric is
laid into a mold and a foam is inserted. under pressure to push the fabric
against the mold, bonding it, and forming a permanent fabric cover. It
is also possible to use a plain urethane foam without a coating as
described above, It should be understood that the features of this
invention extend to any type of resilient member which adjusts to a
patient to ensure that .the medical treatment member is accurately

positioned.

In preferred embodiments, the foam is a polyurethane foam, and
most preferably foam available under the tradename Bayfit™ from . Mobay
Corporation in Pittsburg, Pennsylvania. The coating, or skin material is
most preferably a latex or polyurethane prespray. The shell, or yoke, is

formed of a rigid plastic, most preferably a polycarbonate structured

-10-




foam available under the tradename Lexan™ Structured Foam from Genera:

Electric Company in Pittsfield, Massachusetts.. The backing is preferably

-

formed from an acrylic/polyvinylchloride, most preferably available undz:
the tradenmme Kydex ' 100™ from Kleerdex Company - in  Bloomsburg.

Pennsylvania.

In addition, although the medical treatment device is disclosed
for use with magnetic treatment members, it could also be used for
braces, splints, vital sign monitoring devices such as blood pressure
monitoring or radiographic positioning. Further, the above list is only

exemplary and not all inclusive,

Preferred embodiments of the present invention have been
disclosed, however, a worker of ordinary skill in the art would realize
that certain modifications could be madé to the disclosed embodiments of
this invention and still come within the scope of “this invention, feor

this reason the scope of the following claims should be studied in order

to deiermine the true scope and content of the present invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A medical treatment device comprising:

a magnetic treatment member for treating a patient, said treatment member being
mounted a firsi radial distance from an approximate center of the device when in a
treatment position;

a relatively rigid shell, said magnetic treatment member being mounted to said
rigid shell, said rigid shell comprising two rigid halves which are hinged together at a
single hinge axis, said two shell halves being pivotable away from each other to a nop-
treating position, and pivoting towards each other to said treatment position;

means for securing said shell halves together at said treatment position with said
first radial distance being relatively fixed and predictable; and

relatively resilicnt securing members extending radially inwardly from said shell
halves and being deformable radially outwardly to conform to the shape of an individual
patient, said first radial distance remaining relatively constant as said resilient securing

members deform radially outwardly.

2. A medical treatment device as recited in claim 1, wherein said means for securing

includes a latch which retains said shell halves together at said treatment position.

3, A medical treatment device as recited in claim 1, wherein said resilient securing
means comprises two opposed resilient members spaced radially about an approximate

center of the device.

4, A medical treatment device as recited in claim 3, wherein each of said opposed
resilient securing members comprises a three-part shape with a center part disposed
parallel to a center part of the opposed securing member, and the second and third parts
of said resilient securing members cxtending at an angle to said center part such that each
said resilient securing member is generally V-shaped in cross—section.

S. A medical treatment device as recited in claim 4, wherein each of said resilicnt

securing members are formed of a foam.

940606,q:\oper\gep,84888.¢,12
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6. A medical treatment device as recited in claim S, wherein each of said resilient
securing members comprises two V-shaped portions spaced along a central axis of the
device and a portion interconnecting said two V-shaped portions, with said

interconnecting portion being disposed radially outwardly from said V-shaped portions.

7. A medical treatment device as recited in claim 6, wherein said treatment member

is received on said interconnecting portion.

8. A medical treatment device comprising:

a treatment member for treating a patient, said treatment member being mounted
a first radial distance from an approximate center of the device when in a treatment
position;

two opposed resilient securing members formed of a foam, and positioned radially
inwardly from said treatment member and securing said treatment member on a patient,
said resilient securing members moving radially outwardly to conform to the shape of an
individual patie. °,

each of said oppo:ed resilient securing members comprises a three-part shape
with a center part disposed parallel to a center part of the opposed securing member, the
second and third parts of said resilient securing members extending at an angle to said
center part such that each said resilient securing member is generally V-shaped in cross—
section; and

rigid shells disposed radially outwardly of each said resilient securing member,
said shells being hinged to cach other and pivotable away from each other to a non-

treating position, and towards each other to the treatment position.

9. A medical treatment device as recited in claim 8, wherein each of said resilient
sccuring members comprizes two V-shaped portions spaced along a central axis of the
device and a portion interconnecting said two V-—shapcd portions, with said

interconnecting portion being disposed radially outwardly from said V~shaped portions.

10. A medical treatmnent device as recited in claim 8, wherein a latch secures said

rigid shell portions at the treatment position.

940606,q:\oper\gcp,84888.c,13
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11. A mecdical treatment device substantially as hercinbefore described with reference

to the accompanying drawings.

DATED this 6th day of June, 1994

IATROMED, INC.
By its Patent Attorncys
DAVIES COLLISON CAVE

-14 -
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ABSIRACT OF THE [NVENTION

‘A ‘medical‘ treatment device is disclosed wh‘ich includes a
medical treatmen‘t member and resilient securing members which adjust to
conform to the particular dimensions of the portion of ;he patient's
anatomy which is to be treated. Th: resilient securing members move
outwardly away from the patient to conform to the size of the patient Qn_d

ensure that the patient is centered within the treatment device. The

medical treatment members are thus accurately positioned with ‘respect to

the patient. This is particularly important in treatments involving the

application of magnetic fields to the patient. In addition, the

" disclosed medical device is ‘relatively.comfottable and can be worn by a

patient for a relatively long period of'time.
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