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APPARATUS FOR NUCLEAR MAGNETI C RESONANCE THERAPY

Field of the Invention

The invention relates to an apparatus for nuclear nagnetic
resonance therapy, i.e. an apparatus by neans of which
nucl ear magneti c resonances can be achi eve for therapeutic

purposes in a tissue to be treated.

Background of the Invention

Appar atus for nucl ear magneti c resonance therapy are known.
For exanple, German Patent DE 10 2009 060 544 B2 di scl oses
an apparatus by neans of which nucl ear magneti c resonance
can be achieved in a tissue to be treated for therapeutic

pur poses.

The apparatus disclosed in this patent has the advantage
that it is open to the top and the user does not have to

l[ie in a kind of tube that accommpdates a toroidal coil

Nucl ear magnetic resonance therapy apparatus typically
operate with low field strengths conpared to NMR i magi ng
devices. In the region of the tissue to be treated, a field
as honogeneous as possible is produced, with a field
strength in the nl range. This field is conposed of a base
anmount and an additional field that is swept by a certain
anount, for exanple in a sawmooth-like manner. This field
defines the static field in the sense of theory of nuclear
magneti ¢ resonances. Perpendicularly thereto, an
alternating magnetic field is irradiated, at |east during
the falling flanks of the swept field, and the frequency of
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the alternating magnetic field is tuned to the field
strength of the swept field in such a way that during
sweepi ng each tinme the swept field drops, the spins in the
tissue to be treated will flip over

It has been proven scientifically that such a treatnent

all ows to achi eve regeneration of tissue damage, in
particul ar of cartilage and bone danmage. In the cosnetic
field for the treatnent of cellulite, this form of therapy

can be applied as well.

Particularly great successes were achieved in the field of
arthritis treatnment. It has been shown that cartil age
tissue is able to regenerate due to the treatnent so that

cartil age damage can be regenerat ed.

Especially in the treatnment of arthritis it is desirable to
provi de the | argest possible treatnent volune, since
cartil age damage often extends over nany regi ons of the

body, especially in elderly patients.

Cbhj ect of the Invention

G ven this background, an object of the invention is to
provi de an apparatus for nucl ear magnetic resonance therapy
whi ch provides the | argest possible treatnent vol une and
which allows the user to enter in the nost confortable and
conveni ent way possi bl e.

The apparatus should be well suited especially for
arthritis patients with novenent restrictions.
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Summary of the Invention

The object of the invention is already achi eved by an
apparatus for nuclear magnetic resonance therapy according
to claim1.

Preferred enbodi nents and further refinenents of the
i nvention are specified by the subject-matter of the

dependent cl ai ns.

The invention relates to an apparatus for nuclear magnetic
resonance therapy, i.e. an apparatus known fromthe basic
principle and described in the introductory part, which can
be used to achi eve nucl ear magnetic resonances in the
tissue to be treated by sweeping a magnetic field which

ext ends as honpbgeneously as possible through a treatnent
volune and at the sane tinme irradiating an alternating
magnetic field perpendicularly thereto, at |east while the

swept field drops.

The field strength of the swept field is in particular
between 0.1 and 100 n, preferably between 0.3 and 3 nT.
This is acconpanied by a frequency of the alternating field
from1l to 100 ml, preferably from 10 to 100 kHz.

Maxi mum field strength of the alternating field is
preferably between 0.1 and 100 nT, nore preferably between
0.1 and 3 nT.

For accommodating a patient, the apparatus for nucl ear
magneti ¢ resonance therapy conprises a bed which is
preferably arranged in a substantially horizontal
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orientation. However it is |ikew se conceivable to have a
type of reclining chair, i.e. in particular a bed having an
upper part that is inclined at a steeper angle than the

| ower part.
On either side of the bed, a respective coil is arranged
|aterally thereto, in particular a sweep coil, so that a

treatnent volune is defined by the space between the coils.

These coils are preferably arranged substantially in a
Hel mhol tz configuration, thus generating a substantially

honogeneous field that extends across the bed.

Preferably, copper coils having 10 to 300 turns are used as

the sweep coils.

The sweep field consisting of a base anbunt and a nodul at ed
anount, as described above, is preferably generated solely

by the sweep coils.

However, it is |ikew se conceivable that the base anpunt of
the sweep field is entirely or partly generated by

per manent magnets which are preferably also arranged in the
side parts of the apparatus for nuclear nmagnetic resonance
t her apy.

In order to generate nucl ear magnetic resonances within the
treatnent vol une defined between the sweep coils, an
alternating magnetic field is generated perpendicular to
the sweep field.

For this purpose, the apparatus of the invention for
nucl ear magneti c resonance therapy conprises a first coi
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for generating a magnetic field, in particular an
alternating field, which first coil is arranged bel ow the
bed.

A second coil for generating a magnetic field, in
particular an alternating field, is arranged above the

treat nrent vol une.

Thus, this second coil is preferably |ocated above or

directly adjacent to the sweep coils.

The first and second further coils for generating an
alternating magnetic field are preferably also arranged in
Hel mholtz configuration. During treatnent, they are | ocated
above and bel ow the patient. As a result, an alternating
magnetic field is generated in the treatnent vol une, which
has a higher field strength within the entire treatnent

vol une conpared to a single coil for generating an
alternating magnetic field over the entire treatnent

vol une.

The invention thus relates to an apparatus for treatnent
usi ng magnetic fields, by means of which nuclear magnetic
resonances can be generated in the tissue to be treated,
wherein a substantially static field is generated
preferably by coils that are arranged laterally, and an
alternating field is generated perpendicularly thereto
using two coils, one of which is arranged bel ow and one

above the user.

However, a reversed arrangenent in which the coils for
generating the alternating field are |located |aterally and
the coils for generating the substantially static field are
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| ocat ed above and bel ow the user is conceivable as well

within the sense of the invention.

The coils for generating the alternating nagnetic field
have preferably substantially the sane | ength as the sweep
coils. More particularly, they have the sanme |length as the
sweep coils +/- 20 %

I n anot her enbodi nent of the invention, the second coil for
generating the alternating nagnetic field is configured to

be pivoted upwards or to be raised.

In particular, the upper coil for generating an alternating
magnetic field is hinged on the casing of a sweep coil and
can be pivoted upwards about an angle of at |east 30°,
preferably at |east 40°. Especially patients with
restricted nobility can reach the bed nore easily in this

way.

In one enbodi nent of the invention, the upper or second
coil for generating an alternating magnetic field is
arranged in a ring-type casing that has an inner opening
and preferably a substantially rectangul ar shape when seen

in a plan view

Thus, the casing forns kind of a frame whi ch acconmopdat es
the upper coil for generating the alternating field.

This franme preferably has a dianeter of |ess than 200 mm
nore preferably less than 100 mm Thus, there is a free
area inside the frane, so that the apparatus for nucl ear
magneti c resonance therapy is largely open to the top
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despite of the upper coil. Patients lying in the apparatus
of the invention will not feel so confined in this way.

An upper coil above the treatnent volunme preferably foll ows
substantially the shape of the bed and in particul ar
extends over a length of 70 % of the bed surface.

The coils for generating the alternating nagnetic field
and/or for generating the sweep field nmay in particul ar be
arranged in a casing that has nutually parallel sides in
its main extension direction, in which the coils extend
rectilinearly, while on the narrow sides the coils extend
in arcuate manner, in particular in the formof a circular
arc. The casing preferably has a central opening, at |east

partially.

In this manner, a large nagnetic field adapted to the
treatment volume | ocated above a bed can be generated in a

si npl e manner.

In a preferred enbodi nrent of the invention, two coils, in
particular a sweep coil and the second further coil which
preferably serves to generate an alternating magnetic
field, are nounted to an angul ar part that can be pivoted
upwar ds.

So, according to this enbodinent of the invention it is
contenpl ated that two out of the total of four coils which
serve to generate nucl ear nmagnetic resonances in the
treatnment volunme, are pivoted upwards together so that the
user can easily enter the device which is preferably in
formof a bed.
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In particular it is contenplated that the angular part is
coupled to the rest of the apparatus via a pivot joint.

In order to provide a |large access area, the angul ar part
I s adapted for being pivoted upwards about an angle of at
| east 50°, preferably at |east 70°, according to a
preferred enbodi nent of the invention.

The angul ar part can be held in an upwardly pivoted
position by nmeans of springs, in particular by traction gas
springs. Such springs are able to ensure easy pivoting up

and down.

Preferably, the apparatus conprises at |east two, nore
preferably four traction springs. This allows to ensure,
for exanple for the event that one traction spring should
fail, that the angular part with the two coils does not

come down with its entire weight.

According to one refinenment of the invention, the angul ar
part conprises at |east one operating unit, in particular a
screen which may be provided in the formof a touch screen,

for exanple.

The operating unit may in particular be arranged on an
upper corner of the angular part, and according to a
preferred enbodinent it is inclined both wth respect to
the horizontal plane and with respect to the vertica

pl ane, so that the operating unit is arranged obliquely so
as to face the operator of the device.
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More particularly, the surface of a screen may be inclined
with respect to a vertical plane about an angle of 20° to
80°, preferably 30° to 70°.

The angul ar part may have further electronic contro
conponents arranged therein, in particular a control unit
for controlling the coils. Heavy conponents of the contro
unit are preferably not arranged in the novabl e angul ar

part, but rather bel ow the bed surface of the apparatus.

In one refinenent of the invention, at | east one coil is

enbedded in a potting conmpound, in particular in a resin.

It is in particular contenplated that the coils are
i ntroduced in a casing preferably made of plastic nmateri al

and potted using a potting conpound.

The use of a potting conpound prevents the coils from
noving, in particular due to Lorentz forces. In particul ar

annoyi ng humm ng noi ses can be elimnated in this way.

Preferably a fiber-reinforced conposite material, in
particular GFRP or CFRP, is used as a plastic for the
casi ng.

In a further enbodi nent of the invention, the apparatus
conpri ses an exchangeabl e bed surface. The bed surface nay
t hus be exchanged for another bed surface of a different
shape or wth other functional treatnent conponents, such
as straps for fixing a body part.
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In a further enbodi nent of the invention, the apparatus
conprises a lighting neans of variable color, which is
preferably provided in the formof an LED |ight strip.

It is particularly intended that the |ight col or changes
during operation of the apparatus, that is when nucl ear
magneti c resonances are gener at ed.

Furthernore, the lighting neans may be used to mark the
treatment volume, for exanple by having two light strips
arranged on the second further coil, which project |atera

strips of light onto the bed surface.

In a further enbodi nent of the invention, the apparatus
conprises a control unit which is used to neasure the
anperage of one of the coils and/or the frequency of an
alternating field generated by at |east one of the coils,

at | east upon start-up of the apparatus.

Thi s enbodi nent of the invention nmakes use of the fact,
with regard to the sweep field, that the field strength of
the sweep field is a function of anperage.

Anper age neasurenent thus allows to check whether the field
strength of the sweep field is wthin the target range.

If this is not the case, due to an error, achieving of a
resonance condition in the treatnent vol unme woul d not be
guar anteed, and the apparatus wll i1ssue an error nessage
and stop the treatnent.

Preferably, the alternating magnetic field is also
controlled in terns of its frequency.
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According to a preferred enbodi nent of the invention, the
frequency of the alternating field and/or the anperage is
controll ed during ongoing operation as well.

In a preferred enbodi nrent of the invention, the checking of
t he anperage and/or the checking of the frequency of the
alternating field is done individually for each coil. In
the case of an error it is thus easily possible to |localize

the cause of error.

In a further enbodi nent of the invention, the apparatus
conprises a sensor which is in particular configured as a
switch and by neans of which it is checked whether the
apparatus is closed, i.e. in particular whether the angul ar

part is in its pivoted-down position.

Thus, a treatnent can be carried out only when the coils
are in the correct position relative to each other and not

when the apparatus is partially open.

In one enbodi nent of the invention, the control unit
conprises a tinmer that stops the tinme when a treatnent is

i nterrupted and, when the apparatus is restarted, continues
treatnment until a total treatnment duration is reached that
has been entered or stored. This ensures that even in case
of treatnment interruptions the desired treatnent duration

I s exactly achieved.

I n one enbodi nent of the invention, the sweep coils are
each arranged in a side part adjacent to the bed, and one
of the side parts is configured for being | owered or

pi vot ed upwar ds.
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In a first enbodi nent of the invention, a side part which
accommodat es a sweep coil can be noved downwards, so that
it preferably does not protrude substantially beyond the
bed surface in the |owered state anynore. Once the side
part has been | owered and the casing of the upper coil for
generating the alternating field has optionally been

pi vot ed upwards, the patient or user can easily get into

t he apparatus for nuclear nmagnetic resonance therapy.

Preferably, only one side part is configured for being
| onered or pivoted upwards. Thus, the nechanismis only
required in one side part, and the apparatus can be pl aced

with the fixed side part against a wall, for exanple.

In one enbodi nent of the invention, a |ower portion of the
sweep coils has a rectilinear shape and an upper portion of
the sweep coils has a curved shape. In particular, the
sweep coils essentially have the shape of a segnental arc
wi ndow. The contour of the sweep coils is thus conposed of

a rectangle and a circular arc or elliptic segment.

Thi s shape approxi mates the anatony of the user. In the
rear and front areas, i.e. in those areas where the
extremties are |ocated during the treatnent, a snaller
treatnment volunme is needed than in a central area.

The segnental arc has in particular a radius between 1 and

2 m

In one enbodi nent of the invention, the bed is part of a
det achabl e nodul e that can be turned around about 180° and
whi ch conprises at least the first coil for generating an
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alternating magnetic field. In particular, the nodul e

i ncluding the bed also includes the control unit for
driving the coils, and an operating unit. The operating
unit is preferably arranged on a front side or rear side.

The nodul e conprising the bed and the control unit can be
connected to the other coils, i.e. to the sweep coils and
to the upper, second coil for generating an alternating

magnetic field.

Dependi ng on where the apparatus of the invention is

pl aced, the nodule can be installed with the bed turned
around about 180°, so that in particular the operating
panel or a headrest of the bed will be arranged on the

desired si de.

In one enbodi nent of the invention, the side parts are
configured in the formof a casing which accomobdates a
respective sweep coil. At least if a sweep coil on one side
is configured for being | owered, a sweep coil casing is
preferably arranged between two col utmms bet ween whi ch t he
sweep coil casing is |owered.

In a preferred enbodi nent of the invention, the treatnent
vol unme provided by the apparatus for nuclear nagnetic
resonance therapy is between 1.4 and 2.5 neters in |ength,

between 0.4 and 1 min width, and/or between 0.4 and 1 min

hei ght .

Brief Description of the Draw ngs




10

15

20

25

30

14

The subject-matter of the invention will now be expl ai ned
in nore detail with reference to the drawings of FIGS. 1
t hrough 16.

FIGS. 1 through 7 shows a first enbodi nent of the
invention, in which two coils are arranged in an angul ar

part that can be pivoted upwards.

FIG 1 and FIG 2 are perspective views of an apparatus for

nucl ear magneti c resonance therapy.

FIG 3 is awirefrane view of a detail

FIG 4 shows the apparatus w thout housing.

FIG 5is aviewof a detail of FIG 4.

FIG 6 is a detailed view of the pivot joint of the

appar at us.

FIG 7 is a perspective view in which the apparatus is

illustrated in its open state.

Wth reference to FIGS. 8 through 16, a further enbodi nent
of the invention will be illustrated, in which one side
part is configured for being | owered.

FIG 8 shows a perspective view of an apparatus for
magneti c resonance therapy.

FIG 9 shows a further perspective view of an apparatus for
nucl ear magnetic resonance therapy in a wireframe view in

whi ch even hi dden edges can be seen.
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FIG 10 shows the apparatus for nucl ear magnetic resonance
therapy of FIG 9 wth the upper coil for generating an
alternating magnetic field pivoted upwards.

FIGS. 11 and 12 show two further perspective views of an
apparatus for nuclear nagnetic resonance therapy.

FIG 13 is a view of a sweep coil

FIG 14 shows the coil casing of a coil for generating the

alternating magnetic field.

FIG 15 is a perspective view of a nodule conprising the
bed.

FIG 16 is a sectional view of the apparatus for magnetic

resonance therapy.

Det ai | ed Description of the Draw ngs

FIG 1 is a perspective view of a first enbodi nent of an
apparatus 1 for nucl ear magnetic resonance therapy.

The apparatus 1 for nucl ear magnetic resonance therapy of
thi s enbodi mnent conprises a bed 20 with a bed surface 2, on

whi ch a user can |ie down.

The bed 20 is disposed on a pedestal 21.
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Adj acent to the bed 20, coil casings 23a, 23b are arranged,
which in this exenplary enbodi nent conprise coils that are
used to generate the sweep field.

Coi |l casings 23a, 23b have a substantially rectangul ar
central portion with |ongitudinal edges of the casings 23D,
23b extending in parallel to one another. On the narrow
sides, casing 23a, 23b have a curved design, in the present

enbodinent in the formof a circular arc.

In this manner it is possible to provide coil casings 23a
and 23b which have substantially the sane I ength as the bed
surface 2 and which allow to provide a | arge treatnent

vol une.

The treatment volunme is defined by the vol une between coi
casi ngs 23a and 23b and the area between bed surface 2 and

coil casing 24.

The bed 20 accommpbdates a coil for generating an

alternating magnetic field.

A further coil for generating an alternating nmagnetic field
Is located in coil casing 24, which is arranged above coi
casi ngs 23a and 23b.

Coil casing 24 al so has an el ongated shape with rounded

narrow si des.

The bed 20 |i kewi se has rounded narrow sides, and the bed
accommodates a coil (not illustrated herein) with a shape
that corresponds substantially to the coil in the coi

casi ng.
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The coil in coil casing 24 is also used to generate an
alternating magnetic field.

The coil in bed 20 and the coil in coil casing 24 are
arranged in a Helmholtz configuration, and an alternating
magnetic field of honbgeneous field strength is generated

within the treatnent vol une.

In this way, whole-body treatnent of a user is nade

possible in a sinple manner.

Al'l coil cases 23a, 23b, 24 have an opening 36 which in
particular is intended to counteract claustrophobia of the

user during the treatnent.

In order to be able to get into the apparatus, the
apparatus 1 of this exenplary enbodi nent conprises an
angul ar part 22 which is arranged substantially centrally
and whi ch can be pivoted upwards about pivot joint 25

provided in the formof a hinge.

Mounted to the angular part 22 is the coil casing 24 of the
upper coil above the treatnent volunme and the coil casing
23b of a sweep coil on the front side thereof.

When the angul ar part 22 is being pivoted upwards, both the
coil casing 23b and the coil casing 24 wll sinultaneously
be pivoted upwards and the user can easily reach the bed
surface 2.

A handle 37 is provided in the | ower portion of angul ar
part 22 to allow to easily open and cl ose the apparatus 1.
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Angul ar part 22 extends only across a portion of the
openi ng 36.

A screen 26 is |located at an upper corner of the angul ar
part 22 and is preferably designed as a touch screen. The
control unit (not shown) nmay al so be |located in the angul ar
part.

The screen or surface of the screen 26 is inclined relative
to a vertical plane at an angle of 30° to 70° in order to
enable to easily reach the screen, which is preferably

provided in the formof a touch screen.

O her control conponents such as a card reader nay al so be

arranged in this area.

The bed surface 2 may be renoved and exchanged for anot her
bed surface (not illustrated) which conprises further

treat nent conponents.

FIG 2 is a perspective view of the rear side of the
apparatus 1 illustrated in FIG 1.

As can be seen in particular in this view, the apparatus 1
conprises a rear part 27 connected to the pedestal 21, and
mounted to the rear part is coil casing 23a on the one
hand, and pivot joint 25 on the other hand.

Rear part 27 extends centrally upwards in this enbodi nent,
as a type of colum.
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It will be understood that control conponents of the
apparatus 1 may be arranged in the rear part 27 as well.

FIG 3 is a perspective wirefranme view which in particular
illustrates the hinge 25.

Angul ar part 22 consists of a housing in which beans 30 are
enbedded, preferably netal beans 30.

These beans 30 are pivotally nmounted to pivot joint 25.

On the side of the pivotal axis opposite to beam 30, a

respective arm 28a, 28b is provided.

Each of arnms 28a and 28b is connected to two traction gas

springs 29a, 29b, and 29c, 29d, respectively.

Traction gas springs 29a - 29d allow the angular part 22 to
be easily pivoted upwards. Due to the pivoting downwards of
the arns 28a and 28b associated therewith, the lever armis
extended so that in the fully opened state the traction gas
springs 29a - 29d exert a higher force than in the cl osed
state of the apparatus and the apparatus will remain open
automatical ly.

FIG 4 shows a perspective view in which all housing
conponents and parts of the bed have been omtted.

Thus, coils 9 and 10 can be seen, which are arranged in a
Hel mhol tz configuration and serve to generate the sweep
field.
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Coi|l 10a arranged bel ow the bed and coil 10b arranged above
the bed are used to irradiate an alternating field, that
extends perpendicularly to the sweep field.

Beans 30 can be seen, which are of angul ar shape and are
nmounted to pivot joint 25.

Bel ow pivot joint 25, a rod 34 is nounted, and the opposite
ends of the traction gas springs are nounted to this rod

thus defining a further pivot joint 31.

A frame 32 conprises support beans for both the rear part
and the bed.

Beans 30 which are connected to one another and hinged to
the frame 32 forma bulge 33 at the front side, behind of

whi ch an upper portion of the coil 10 extends.

The netal parts of the frame 32 and of the beans 30 may be
electrically isolated fromeach other to m nimze induction
of currents, as is suggested according to one enbodi nent of

the i nventi on.

FIG 5 shows a detail of FIG 4, in which the region of
pivot joint 25 is clearly visible now, seen fromthe rear
si de.

In particular the rear arns 28a and 28b opposite beans 30
can be seen, to which the traction gas springs 29a - 29d

are nount ed.



10

15

20

25

30

21

Furthernore, the rotatable rod 34 can be seen, which serves
as a counter bearing for the | ower ends of gas springs
29a - 29d.

It wll be understood that instead of a rotatable rod it is
i kew se possible, as an alternative, that each | ower end
of a traction gas spring 29a - 29d is rotatably nounted on
t he rod.

Two traction gas springs are provided for each arm 28a,
28b. The use of a plurality of traction gas springs is
particul arly advant ageous, since even in the case of
failure of a traction gas spring, the angular part cannot
come down with its entire weight, which could otherw se

entail a risk of injury.

FIG 6 is a wirefrane view of the region of pivot joint 25.

The housing part 35 of angular part 22 can be seen
ext endi ng around the beans 30. Pivot joint 25 is shown in

the open state in this view

Housi ng part 35 has a circular cylindrical shape in the
region of pivot joint 25 and rotates in a correspondi ng
recess of rear part 27.

FIG 7 is a perspective view of the apparatus 1 for nucl ear
magneti c resonance therapy in its opened state.

As can be seen, the angular part 22 which carries tw coils
has been pivoted upwards about al nbst 90°. This ensures
that the treatnent volune is easily accessible.
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Accordi ng to one enbodi nrent of the invention, provisions
may be made for adjustnent of the opening angle by the
operator of the apparatus 1, for exanple to be able to
adj ust the maxi num hei ght of the handle 37 for different
operators.

Furthernore, in this exenplary enbodi nent, the angul ar part
22 conprises opposing light strips 38. Only one light strip
38 can be seen in this view. An opposite light strip is

di sposed above the bed surface on the other side of the
angul ar part 22. Light strips 38 are preferably designed as
LED |ighting of variable color.

Li ght strips 38 may serve to mark the treatnment volunme and
may al so i ndicate whether the apparatus 1 is in operation.
For exanpl e, upon start-up of the apparatus 1 the |ight

col or may change.

FIG 8 shows a perspective view of a further enbodi nent of

an apparatus 1 for nucl ear nagnetic resonance therapy.

The apparatus 1 for nucl ear magneti c resonance therapy
conprises a bed 2 which is arranged horizontally in this
enbodi nent and on which a patient to be treated (not shown)
can lie down with his entire body.

Bed 2 is part of a nodule conprising the housing 3.

Adj acent to the bed 2 and adjacent to the housing 3, side
walls 5 and 6 are arranged. The side walls 5 and 6
accommodate the sweep coils, as will be shown in detai

bel ow.
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Furthernore, the outer housing 7 can be seen in this view,
which is part of the housing which receives the side wal
6.

A coil casing 8 for generating an alternating magnetic
field is arranged above side walls 5, 6.

A further coil for generating an alternating magnetic

field, which cannot be seen here, is |ocated bel ow bed 2.

Furthernore, the nodule conprising the bed includes a
control unit 4 which is arranged at the front end of this

nodul e.

FIG 9 is a wirefrane view of the apparatus 1 for nucl ear
magneti ¢ resonance therapy shown in FIG 8, where hidden
edges, i.e. the interior of the apparatus 1 for nucl ear

magneti c resonance therapy, can now be seen in the nanner

of an X-ray i mage.

Now, the two sweep coils 9 and 10 arranged w thin side

walls 5, 6 can be seen.

Furthernore, this viewillustrates that the side wall 6 is
| ocat ed between two colums 16, 17 and can be noved
downwards so that the sweep coil 10 will then be in the
position 10a.

For noving down, i.e. lowering the side part, various
techni cal options are concei vable. For exanple, nmanual
| owering is conceivable. For this purpose, the side part
may run in rails and nay be coupled with a counterwei ght,
via a cable and a pulley. The counterwei ght prevents the
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side part fromcom ng down and allows to easily raise and
| ower it manually.

Furthernore, notorized actuation is conceivable as well,

for exanple using a spindle drive.

The sweep coils 9 and 10 are arranged opposed to each ot her
in a Helmholtz configuration and cover a large part of the

| ength of the bed surface.

Coil casing 8 also extends over a |large part of the length

of the bed and al nost across the entire width of the bed.

FIG 10 shows the apparatus 1 for nuclear magnetic
resonance therapy illustrated in FIGS. 8 and 9, now with

t he upper coil casing 8 including a coil for generating an
alternating magnetic field pivoted upwards. For this

pur pose, the coil casing 8 is hinged on side wall 5.

When the side wall 6 is |owered now, the user 11 can easily
get into the apparatus for nuclear nmagnetic resonance

t her apy.

FIG 11 shows a further perspective view of an apparatus
for nucl ear magnetic resonance therapy, in which the bed
surface of the housing 3 which is configured as a nodul e
has been renoved.

Now, it can be seen that a coil 12 for generating an
alternating magnetic field is arranged bel ow t he bed
surface as well. This coil is synchronized with the upper
coil for generating an alternating nmagnetic field in a
Hel mhol t z confi gurati on.
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Now, an alternating magnetic field with quite honbgeneous
field strength is achieved in the treatnent vol une, which
vertically superinposes the field of the sweep coils
arranged in the side parts.

FIG 12 is a view of an apparatus 1 for nucl ear magnetic
resonance therapy, in which nowthe sweep coils 9 and 10
can be seen, between which the treatnent volune is defined
on bed 2.

FIG 13 shows the configuration of the sweep coils.

They have the shape of a segnental arc wi ndow, that is to
say they have a rectilinear |lower portion and a curved
upper portion, and between the arc and the | ower portion

the coils have a straight portion.

However, it is |ikew se conceivable to design the coil as a
segnental arc and/or at least to round off the angul ar

ar eas.

FIG 14 shows the coil casing 8, 15 of the upper and/or
| oner coils for generating an alternating nmagnetic field.

The coil casing has a ring-type shape with a substantially
rectangul ar geonetry and is substantially adapted to the
shape of the bed surface. The housing with central opening
accommodates the coil 12 for generating the alternating
magnetic field.
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FIG 15 shows the housing 3 of the bed surface nodul e,
whi ch conprises a headrest 13 and, on the opposite end, a
receiving slot 14 for the control unit (4 in FIG 8).

This nodul e may be turned around about 180° so that the
control unit will be located at the desired side.

FIG 16 shows a sectional view of an apparatus 1 for

nucl ear magnetic resonance therapy 1. Here, the coil casing
15 arranged bel ow the bed surface can be seen, which
accommodat es the |l ower coil for generating an alternating
magnetic field. Also, a side wall 5 can be seen, in which a

sweep coil is |ocated.

The treatnment volune extends fromthe coil 15 to above the

bed and is | ocated between the side walls.

In addition, it should be noted that in an alternative
enbodi nent variant which is not shown in the draw ngs, the
side wall designated by reference nuneral 6 is coupled to
t he upper coil casing (reference nuneral 8) and can be

pi voted upwards therewith

The invention permtted to provide an apparatus for nucl ear
magneti ¢ resonance therapy which allows to achieve | arge
treatnent areas, and which in particular enabl es a whol e-
body treatnent and provides sinplified access for the
patient.
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Li st of Reference Nunerals
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10, 10a-b
11

12

13
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23a, 23b
24

25

26

27

28a, 28b
29a - 29d
30

31

32

33

Appar atus for
Bed surface
Housi ng
Control wunit
Si dewal

Si dewal

Qut er housi ng
Coi |l casing
Sweep coi
Sweep coi
User

Coi |

Headr est
Recei vi ng sl ot
Coi |l casing
Col umm

Col umm

Bed

Pedest al
Angul ar part
Coi |l casing
Coi |l casing
Pi vot | oi nt
Screen

Rear part
Arm

nucl ear

Traction gas spring

Beam
Pi vot | oi nt
Frame
Bul ge

magneti ¢ resonance therapy
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Rod

Housi ng part
Openi ng
Handl e

Li ght strips
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Cl ai nB:

An apparatus for nucl ear magnetic resonance therapy,
conprising a bed, coils that are arranged |l aterally of
the bed, in particular sweep coils, with a space
between the coils defining a treatnent volune, and
further conprising a first further coil arranged bel ow
the bed, for generating a magnetic field, in
particular an alternating field, and a second further
coil arranged above the treatnent vol une, for
generating a magnetic field, in particular an

alternating field.

The apparatus for nucl ear magnetic resonance therapy
as clainmed in the preceding claim wherein the second
further coil is adapted for being pivoted upwards or

for being raised.

The apparatus for nucl ear magnetic resonance therapy
as claimed in the preceding claim wherein at |east
the second further coil is arranged in a ring-type
casi ng having an inner opening and preferably a
substantially rectangul ar shape when seen in a plan

Vi ew.

The apparatus for nucl ear nmagnetic resonance therapy
as clained in any of the preceding clains, wherein two
coils, in particular one sweep coil and the second
further coil, are nounted above the treatnent vol une
to an angul ar part that can be pivoted upwards.

The apparatus for nuclear nmagnetic resonance therapy
as claimed in the preceding claim wherein the angul ar
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part is coupled to the rest of the apparatus via a
pi vot joint.

The apparatus for nucl ear nagnetic resonance therapy
as claimed in the preceding claim wherein the angul ar
part is adapted for being pivoted upwards about an
angl e of at |east 50°, preferably at |east 70°.

The apparatus for nucl ear magnetic resonance therapy
as claimed in any of clains 4 to 6, wherein the
angul ar part conprises at |east one operating unit, in

particul ar a screen.

The apparatus for nucl ear magnetic resonance therapy
as claimed in any of clains 4 to 7, wherein the
angul ar part is adapted for being held in an upwardly
pi voted position by at |east one and preferably a

plurality of traction gas springs.

The apparatus for nucl ear magnetic resonance therapy
as claimed in any of the preceding clainms, wherein at
| east one coil is enbedded in a potting conpound, in

particular in a resin.

The apparatus for nucl ear nmagnetic resonance therapy
as clainmed in any of clains 2 to 9, wherein the
appar atus conprises neans for detecting whether the
second further coil is in an upwardly pivoted or

rai sed position.

The apparatus for nuclear nmagnetic resonance therapy
as clained in any of the preceding clains, wherein the
apparatus conprises a control unit which is used to
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measure an anperage of one of the coils and/or a
frequency of an alternating field generated by at
| east one of the coils, at |east upon start-up of the

apparatus, preferably cyclically.

The apparatus for nuclear nmagnetic resonance therapy

as clained in any of the preceding clains, wherein the
treatnment volume has a length between 1.4 and 2.5 m a
wi dth between 0.4 and 1 m and/or a height between 0.4

and 1 m



