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Claims

1. A spherical particle comprising lanthanide hydroxide, wherein the 

particle has a roundness of 0.50 or more.

5

2. The spherical particle according to claim 1, comprising an amount 

of lanthanide of 15-90 % by total weight of the particle.

3. The spherical particle according to claim 1 or 2, having an atomic 

oxygen content of 5-90 %, based on the total weight of the particle.10

4. The spherical particle according to any one of claims 1-3, 

comprising one or more metals selected from the group consisting of 

scandium, yttrium, lanthanum, cerium, praseodymium, neodymium, 

promethium, samarium, europium, gadolinium, terbium, dysprosium, 15

holmium, erbium, thulium, ytterbium, and lutetium.

5. The spherical particle according to any one of claims 1-4, further 

comprising one or more metal complexes, wherein the one or more metal

complexes comprise one or more Lewis bases.20

6. The spherical particle according to claim 5, wherein the one or 

more Lewis bases are selected from monodentate ligands and/or chelating 

ligands.

25

7. The spherical particle according to claim 6, wherein the 

monodentate ligands and/or chelating ligands are selected from hydride, 

oxide, hydroxide, water, acetate, sulphate, carbonate, phosphate, ethylene

diamine, oxalate, dimethyl glyoximate, methyl acetoacetate, and ethyl 

acetoacetate.30
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8. The spherical particle according to any one of claims 1-7 having

an average particle diameter in the range of 5 nm to 400 µm.

9. The spherical particle according to any one of claims 1-8, having a 

sphericity of at least 0.85.5

10. The spherical particle according to any one of claims 1-9 being

radioactive.

11. A method of preparing the spherical particle according to any one 10

of claims 1-10, comprising:

i) adding at least one metal particle to a salt solution to form a mixture;

ii) stirring the mixture to form the particle;

iii) recovering from at least part of the mixture of ii) the particle;

wherein the metal particle comprises lanthanide hydroxide or lanthanide 15

acetylacetonate.

12. The method according to claim 11, further comprising a heat 

treatment step, resulting in the formation of the particle comprising 

lanthanide oxide.20

13. The spherical particle according to any one of claims 1-10 or the 

particle obtained by the method of claim 12 for use in medical applications.

14. A therapeutic suspension comprising the spherical particle 25

according to any one of claims 1-10 or the particle obtained by the method of 

claim 11 or 12. 

15. A diagnostic suspension comprising a spherical particle according 

to any one of claims 1-10 or a particle obtained by the method of claim 11 or 30

12.
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16. A scanning suspension comprising a spherical particle according 

to any one of claims 1-10 or a particle obtained by the method of claim 11 or 

12.

5

17. The scanning suspension according to claim 16, being a magnetic 

resonance imaging scanning suspension.

18. The scanning suspension according to claim 16, being a nuclear 

scanning suspension.10

19. A composition comprising the particle according to any one of 

claims 1-10 or the particle obtained by the method of claim 11 or 12,

wherein the particle further comprises a pharmaceutically acceptable 

carrier, diluent and/or excipient.15

20. A composition comprising a suspension according to any one of 

claims 14-18, wherein the particle present in the suspension further 

comprises a pharmaceutically acceptable carrier, diluent and/or excipient.

20

21. A use of a particle according to any one of claims 1-10, the 

suspension according to any of claims 14-18, or the composition according to 

claim 19 or 20, in the manufacture of a diagnostic composition, a scanning 

composition or a therapeutic composition for the treatment of a subject. 

25

22. A use of a particle obtained by the method of claim 11 or 12, the 

suspension according to any one of claims 14-18 comprising the particle 

obtained by the method of claim 11 or 12, or the composition according to 

claim 19 or 20 comprising the particle obtained by the method of claim 11 or 

12, in the manufacture of a diagnostic composition, a scanning composition30

or a therapeutic composition for the treatment of a subject. 
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23. A use according to claim 21 or 22, wherein the particle in the 

therapeutic composition has a higher amount of activity per particle than 

the particle in the diagnostic composition or scanning composition.

5

24. A use of a particle according to any one of claims 1-10 or the 

particle obtained by the method of claim 11 or 12 capable of at least in part 

disturbing a magnetic field, in the manufacture of a composition for the 

treatment of a tumour, wherein the dosage of the particle is derived from a 

scanning image obtained with a scanning suspension comprising particles 10

capable of at least in part disturbing a magnetic field with the same 

chemical structure as the particle, based on the distribution of the particles 

of the scanning suspension with the same chemical structure within the 

subject.

15

25. A use according to claim 24, wherein the scanning image is 

obtained with tomographic imaging.

26. A use according to claim 25, wherein the scanning image is 

obtained with tomographic imaging selected from CLI, CT, dual energy CT, 20

MRI, PET, and SPECT.

27. A use according to claim 26, wherein the tomographic imaging is 

dual energy CT.

25

28. A use according to any one of claims 24-27, wherein the scanning 

suspension is a suspension according to any one of claims 14-18.

29. A use according to any one of claims 24-28, wherein the particle

for use in the treatment of the tumour exhibits a higher amount of 30
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radioactivity per particle than the particles used for obtaining the scanning 

image.

30. A use of the spherical particle according to any one of claims 1-10 

and/or the particle obtained by the method of claim 11 or 12 in medical 5

imaging.

31. A use according to claim 30,wherein the medical imaging is CLI, 

CT, dual energy CT, MRI, PET and/or SPECT.

10

32. A use according to claim 31, wherein the medical imaging is dual 

energy CT.




