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Claims 

 

1.  A self-assembled polymer material, the material comprising:  

 at least one of macropores, mesopores and micropores, at least some of which are 

isoporous; and 

 at least one multi-block polymer (MBP) comprising at least two chemically distinct 

polymer blocks, wherein 

 at least one polymer block of the MBP is a hydrophobic block; 

 at least one polymer block of the MBP is a hydrophilic block; and 

 at least one polymer block of the MBP is functionalized with an affinity ligand, the 

affinity ligand having an affinity to bind with a target species. 

 

2. The self-assembled polymer material of claim 1, wherein the material is asymmetric or 

symmetric. 

 

3. The self-assembled polymer material of claim 1, further comprising macroporous domains and 

mesoporous wall structures in a single structure. 

 

4. The self-assembled polymer material of claim 2, further comprising continuous macroporous 

domains. 

 

5. The self-assembled polymer material of claim 4, wherein the material is asymmetric and has 

mesopores and macropores. 

 

6. The self-assembled polymer material of claim 1, wherein 

 a.  the affinity ligand is functionalized on the at least one polymer block of the MBP 

by a covalent bond, or 

 b.  the affinity ligand is functionalized on the at least one polymer block of the MBP 

by a non-covalent bond, or 
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 c.  the at least one polymer block of the MBP further comprises a linking molecule, 

and the affinity ligand is functionalized on the at least one polymer block of the MBP via the 

linking molecule. 

 

7. A method of preparing the material of claim 1, the method comprising: 

 a. modifying a surface of the MBP with an affinity ligand by non-covalent 

attachment; or 

 b. modifying the MBP with a linker that provides functionality for the subsequent 

attachment of an affinity ligand; or 

 c. modifying the blocks of the MBP with an affinity ligand or a linker, to provide the 

MPB  with a three-dimensional  block  terpolymer structure encompassing a hierarchical 

porosity with the linker or the affinity ligand, before fabrication into a film; or 

 d . varying the amount of MBP modified with a linker or an affinity ligand relative to 

the stoichiometry of the MBP, comprising varying the time, temperature, and concentration of 

modifier, to modify 10-100% of available sites; or 

 e. conformally coating a linking material by covalent or non-covalent moieties to a 

surface of the material to provide an integral, but discrete physical layer of a linker or an affinity 

ligand; or 

 f . providing the self-assembled polymer material with micropores by incorporating   

a microporous material into or onto the material, in addition to the mesopores of the MBP 

mesopores-macro structure; or 

 g. controlling the geometry and area of material that is modified with affinity ligand 

or linker to arrange 

 i .  in two-dimensions, or 

 ii. in three-dimensions, or 

 iii. in a pattern lithographically, or 

 iv. by attaching a portion or portions of modified material to an 

unmodified film, or another substrate. 

 

8. An article, the article comprising a self-assembled polymer material according to claim 1 

immobilized on a support. 
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9. An article, the article comprising a self-assembled polymer material according to claim 1 

integrated with a textile. 

 

10. A sensor comprising the self-assembled polymer material of claim 1. 

 

11. A process separating and/or detecting an analyte of interest, the process comprising 

contacting a medium containing the analyte of interest with a self-assembled polymer material 

according to claim 1, and separating the analyte of interest from the medium. 

 

12. The process of claim 11, wherein the analyte of interest is a protein. 

 

13. The process of claim 11, wherein separation involves bind-and-elute operations where the 

analyte is a target species that binds to an affinity ligand of the self-assembled polymer material. 

 

14. A method of detecting an analyte or species of interest, the method comprising:  

 contacting a sensor according to claim 10 with an analyte or species of interest, and  

 measuring an optical/electrical change as a result of an interaction between the analyte or 

species of interest and the affinity ligand. 

 

15. The self-assembled polymer material of claim 3, wherein the macroporous structural features 

provide improved convective solution flow, rapid processing, and the mesoporous walls create 

high surface areas, for high density surface functionalization. 

 

16. The process of claim 11 wherein the analyte comprises a nucleic acid. 

 

17. A device  comprising a self-assembled polymer material according to claim 1, wherein the 

self-assembled polymer material is in the form of a pleated pack, as flat sheets in a crossflow 

cassette or module, or in a spiral wound module. 
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18. A process utilizing a device according to  claim 17 to separate molecules, the process 

comprising a binding and eluting operation. 

 

19. A process utilizing a device according to claim 18 for the separation of molecules or 

suspended particles, the process comprising a filtration operation. 

 

20. The self-assembled polymer material of claim 1, wherein the target species is selected from 

the group consisting of antibodies, proteins, DNA, and nucleic acids. 

 

 




