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(54) Title: MAGNETIC RESONANCE PHANTOM SYSTEMS AND METHODS

(57) Abstract: According to one aspect, a magnetic
resonance (NMR or MRI) phantom includes a spherical or
quasi-spherical casing enclosing an internal chamber, and
an internal phantom structure situated within the internal
chamber. The casing includes alignment features allowing
the sequential alignment/orientation of the phantom along
three orthogonal axes. In some embodiments, the casing is
shaped as a quasi-spherical intercyl having an outer surface
defined by the intersection of three orthogonal cylinders. In
some embodiments, the casing may be shaped as a sphere
having orthogonal registration holes or channels sized to
accommodate a corresponding protrusion or ridge in a
phantom holder; the casing may also include protrusions or
ridges sized to fit into a matching hole or channel defined in
a holder. One or more internal phantom plates may include
air bubble transfer apertures allowing air bubbles to flow
between opposite sides of a plate as a liquid-filled phantom
is rotated.
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AMENDED CLAIMS

[received by the International Bureau on 22 August 2008 (22.08.2008)]

1. A magnetic resonance phantom comprising:

a generally-round casing enclosing an internal chamber, the casing having an outer

surface defined by a common volume enclosed by an intersection of three

5 identical, mutually-orthogonal and commonly-centered circular right cylinders;

and

an internal magnetic resonance phantom structure positioned within the internal

chamber, for providing a magnetic resonance evaluation signal to a magnetic

resonance measurement apparatus.
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2. The phantom of claim 1, wherein the internal chamber is substantially spherical.

3. The phantom of claim 1, wherein the casing comprises a liquid access aperture for

allowing a liquid to be inserted into the internal chamber.
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4. The phantom of claim 1, wherein the internal phantom structure comprises a plurality

of stacked parallel plates.

5. The phantom of claim 4, wherein the plurality of stacked parallel plates includes a

20 spatial fiducial plate, a hole array plate, a grid plate, and a folded ramp plate.

6. The phantom of claim 1, wherein the internal phantom structure comprises a plate

having a base, a side wall extending transversely away from the base along a perimeter

of the base, and a set of air bubble transfer passages defined substantially along the

25 perimeter of the base, for allowing air bubbles formed in a liquid situated within the

internal chamber to pass between opposite sides of the base as the plate is rotated.

7. The phantom of claim 6 wherein the plate is a spatial fiducial plate comprising a

30 plurality of pins transverse to the base and spaced along the perimeter of the base.

8. The phantom of claim 1, wherein the internal phantom structure comprises a set of air

bubble transfer passages defined through the internal phantom structure along an outer

surface of the internal phantom structure, for allowing air bubbles formed in a liquid



situated within the internal chamber to move along the outer surface of the internal

phantom structure as the internal phantom structure is rotated.

9. The phantom of claim 1, wherein the casing has an overall size larger than 1 cm and

smaller than 10 cm, and wherein the internal phantom structure comprises a plurality

of stereolithographically-constructed stacked plates.

10. A magnetic resonance phantom comprising:

a spherical or quasi-spherical casing enclosing an internal chamber, the casing

including a plurality of alignment fiducials defined along an outer surface of

the casing, for aligning the casing alternatively in three mutually-orthogonal

directions within a magnetic resonance instrument; and

an internal magnetic resonance phantom structure positioned within the internal

chamber.

11. The phantom of claim 10, wherein the plurality of alignment fiducials comprises three

orthogonally-positioned registration holes.

12. The phantom of claim 10, wherein the plurality of alignment fiducials comprises three

orthogonally-positioned registration protrusions.

13. The phantom of claim 10, wherein the plurality of alignment fiducials comprises three

mutually-orthogonal equatorial registration slots.

14. The phantom of claim 10, wherein the plurality of alignment fiducials comprises three

mutually-orthogonal equatorial registration ridges.

15. The phantom of claim 10 wherein the casing is substantially spherical.

16. The phantom of claim 15, wherein the internal chamber is substantially spherical.

17. The phantom of claim 10, wherein the internal phantom structure comprises a plurality

of stacked parallel plates.
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18. The phantom of claim 17, wherein the plurality of stacked parallel plates includes a

spatial fiducial plate a hole array plate, a grid plate, and a folded ramp plate.

19. The phantom of claim 10, wherein the internal phantom structure comprises a plate

5 having a base, a side wall extending transversely away from the base along a perimeter

of the base, and a set of air bubble transfer passages defined substantially along the

perimeter of the base, for allowing air bubbles formed in a liquid situated within the

internal chamber to pass between opposite sides of the base as the plate is rotated.

IO

20. The phantom of claim 19, wherein the plate is a spatial fiducial plate comprising a

plurality of pins transverse to the base and spaced along the perimeter of the base.

2 1. The phantom of claim 10, wherein the internal phantom structure comprises a set of

15 air bubble transfer passages defined through the internal phantom structure along an

outer surface of the internal phantom structure, for allowing air bubbles formed in a

liquid situated within the internal chamber to move along the outer surface of the

internal phantom structure as the internal phantom structure is rotated.

20 22. The phantom of claim 21, wherein the casing has an overall size larger than 1 cm and

smaller than 10 cm. and wherein the internal phantom structure comprises a plurality

of stereolithographically-constructed stacked plates.

23. A magnetic resonance phantom comprising:

25 a casing enclosing an internal chamber; and

an internal magnetic resonance phantom structure comprising a plurality of stacked

plates positioned within the internal chamber, the plurality of plates including

a plate having

a base,

30 a side wall extending transversely away from the base along a

perimeter of the base, and

a set of air bubble transfer passages defined substantially along the

perimeter of the base, for allowing air bubbles formed in a
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liquid situated within the internal chamber to pass between

opposite sides of the base as the phantom is rotated.

24. A method comprising:

orienting a magnetic resonance phantom sequentially in three orthogonal orientations

within a magnetic resonance instrument by sequentially aligning a plurality of

alignment fiducials along an outer surface of the phantom with a matching

fiducial of the magnetic resonance instrument, the magnetic resonance

phantom including a spherical or quasi-spherical casing enclosing an internal

chamber and an internal magnetic resonance phantom structure situated

within the internal chamber; and

performing a magnetic resonance evaluation of the phantom in each of the three

orthogonal orientations.

25. The phantom of claim 1, wherein each of the three cylinders has a length

substantially equal to a cylinder diameter.
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