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Claims 

What is claimed is: 

1. An implant comprising: 

a metal composite which comprises: 

a cellular nanomatrix comprising a metallic nanomatrix material; and 

a metal matrix disposed in the cellular nanomatrix, the metal matrix comprising a 

particle core material that is discontinuously and discretely distributed as particles within the 

metal composite;  

the implant being configured to disintegrate in response to contact with a fluid, 

wherein the metal composite is formed from powder particles comprising a particle core 

and at least one coating layer, the coating layer forming the cellular nanomatrix; and the particle 

core forming the metal matrix disposed in the cellular nanomatrix and comprising a 

nanostructured material having a grain size of 10 nm to 200 nm. 

2. The implant of claim 1, wherein the metal matrix comprises magnesium. 

 

3. The implant of claim 2, wherein the metal matrix further comprises aluminum, 

calcium, copper, iron, manganese, zinc, or a combination thereof. 

 

4. The implant of claim 3, wherein the metal matrix is an alloy. 

 

5. The implant of claim 1, wherein the metallic nanomatrix material comprises 

aluminum, calcium, cobalt, copper, iron, magnesium, molybdenum, nickel, silicon, zinc, an 

intermetallic compound thereof, or a combination thereof. 

 

6. The implant of claim 1, wherein the metal matrix comprises magnesium and the 

metallic nanomatrix material comprises aluminum oxide.  

 

7. The implant of claim 1, wherein the metal composite further comprises a 

disintegrating agent. 
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8. The implant of claim 7, wherein the disintegration agent comprises cobalt, copper, 

iron, nickel, or a combination comprising at least one of the foregoing. 

 

9. The implant of claim 8, wherein the implant comprises a plurality of components, 

each component comprising the metal composite and having a same or different disintegration 

rate. 

 

10. The implant of claim 9, wherein the plurality of components comprises: 

a first component; and 

a second component attached to or interworking with the first component. 

 

11. The implant of claim 1, wherein the metal matrix is present in an amount from 50 

wt% to 99 wt%, based on the weight of the metal composite, and the metal nanomatrix material 

is present in an amount from 1 wt% to 30 wt%, based on the weight of the metal composite. 

 

12. The implant of claim 1, wherein the implant has a percent elongation from 0.1% 

to 25%, and the implant has a compressive strength of 30 ksi to 80 ksi. 

 

13. The implant of claim 1, wherein the implant is disintegrable in response to contact 

with a fluid which comprises blood, a blood substitute, saline, a salt, an organic acid, a buffer, an 

alkaline compound, a protein, an amino acid, a nucleic acid, an enzyme, a carbohydrate, a gas, 

bone marrow, a tissue, serum, plasma, urine, semen, a lacrimal secretion, saliva, cerebrospinal 

fluid, sweat, synovial fluid, a mucous secretion, lymph, or a combination thereof. 

 

14. The implant of claim 1, wherein the implant has a disintegration rate from 0.1 

mg/cm2/hr to 100 mg/cm2/hr. 

 

15. The implant of claim 1, wherein the implant is a pin, rod, plate, screw, nut, suture, 

stent, staple, scaffold, wire, prosthesis, nail, or a combination thereof. 
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16. The implant of claim 1, wherein the cellular nanomatrix between adjacent 

particles of the metal matrix has a nanoscale thickness.  

 

 


