




















































 

27 
 

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,  

 one or more block copolymers (BCPs), at least one of the one or more BCPs comprising 
at least two chemically distinct blocks and a complex architecture, wherein the complex 
architecture is defined by 

  a) a configurationally, structurally of chemically distinct unit within the same 
block of at least one of the one or more BCPs; or 

  b) a configurationally, structurally of chemically distinct unit covalently bonded 
between at least one pair of adjacent blocks of at least one of the one or more BCPs; or 

  c) a configurationally, structurally of chemically distinct unit covalently bonded 
to at least one terminus of at least one of the one or more BCPs; or 

  d) a macromolecular ring architecture; 

wherein at least one of the one or more BCPs has an Mn of 1 x 103 to 1 x 107 g/mol.. 

 

2. The material of claim 1, wherein the material has mesopores comprising a diameter of 1 nm to 
200 nm. 

 

3. The material of claim 1, wherein at least one  of the one or more BCPs has a PDI of 1.0 to 3.0. 

 

4. The material of claim 1, wherein at least one block of the one of the one or more BCPs: 

 a. has a Tg of 25°C or less; 

 b. has a Tg of more than 25°C; 

 c. is hydrophilic; 

 d. is hydrophobic; 

 e. is chemically resistant; 

 f. is chemically responsive; and 

 g. is chemically functional. 
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5. The material of claim 1 wherein at least one of the one or more BCPs comprises a polymer 
block or derivative thereof selected from the group consisting of: 

 a. Poly(butadiene); 

 b. Poly(isobutylene); 

 c. Poly(isoprene); 

 d. Poly(ethylene); 

 e. Poly(styrene); 

 f. Poly(methyl acrylate); 

 g. Poly(butyl methacrylate); 

 h. Poly(ethersulfone); 

 i. Poly(methyl methacrylate); 

 j. Poly(n-butyl acrylate); 

 k. Poly(2-hydroxyethyl methacrylate); 

 l. Poly(glycidyl methacrylate); 

 m. Poly(acrylic acid); 

 n. Poly(acrylamide); 

 o. Poly(sulfone); 

 p. Poly(vinylidene fluoride); 

 q. Poly(N,N-dimethylacrylamide); 

 r. Poly(2-vinylpyridine); 

 s. Poly(3-vinylpyridine); 

 t. Poly( 4-vinylpyridine); 

 u. Poly(ethylene glycol); 

 v. Poly(propylene glycol); 

 w. Poly(vinyl chloride); 

 x. Poly(tetrafluoroethylene); 

 y. Poly(ethylene oxide); 

 z. Poly(propylene oxide); 

 aa. Poly(N-isopropylacrylamide); 
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 bb. Poly(dimethylaminoethyl methacrylate); 

 cc. Poly(amic acid); 

 dd. Poly(dimethylsiloxane); 

 ee. Poly(lactic acid); 

 ff. Poly(isocyanate); 

 gg. Poly(ethyl cyanoacrylate); 

 hh. Poly(acrylonitrile); 

 ii. Poly(hydroxystyrene); 

 jj. Poly(methylstyrene); 

 kk. Poly( ethyleneimine); 

 ll. Poly(styrene sulfonate); 

 mm. Poly(allylamine hydrochloride); 

 nn. Poly(pentafluorostyrene); 

 oo. Poly(2-(perfluorohexyl)ethyl methacrylate); 

 pp. Poly(methacrylic acid); 

 qq. Poly( ethylene sulfide); and 

 rr. Poly(propylene sulfide). 

 

6. A method of preparing a material according to claim 1, the method comprising: 

 a. dissolving the one or more block copolymers (BCPs) in at least one chemical solvent to 
form a polymer solution; 

 b. dispensing the polymer solution onto a substrate or mold, or through a die or template; 

 c. removing at least a portion of the at least one chemical solvent from the polymer 
solution to form a concentrated polymer solution; 

 d. exposing the concentrated polymer solution to a nonsolvent causing precipitation of at 
least a portion of the one or more block copolymers (BCPs); and 

 e. Optionally, a wash step. 

 

7. The method of claim 6 wherein at least a portion of the at least one chemical solvent is 
selected from the group consisting of: 
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 a. Alcohols, 

 b. Aldehydes, 

 c. Alkanes, 

 d. Amides, 

 e. Amines, 

 f. Cyclic aromatics, 

 g. Carboxylic acids, 

 h. Esters, 

 1. Ethers, 

 J. Ketones, 

 k. Lactams, 

 1. Nitriles, 

 m. Organohalides, 

 n. Polyols, 

 o. Sulfones, and 

 p. Sulfoxides. 

 

8. The method of claim6 wherein at least a portion of the at least one chemical solvent contains 
at least one of the following or a derivative thereof: 

 a. Acetone, 

 b. Acetaldehyde, 

 c. Methanol, 

 d. Ethanol, 

 e. Ethyl acetate, 

 f. Dimethoxyethane, 

 g. Hexane, 

 h. Chloroform, 

 1. Dichloromethane, 

 j. Acetonitrile, 
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 k. Tetrahydrofuran, 

 1. Cyclohexane, 

 m. Benzene, 

 n. Toluene, 

 o. Dimethyl sulfoxide, 

 p. Dimethylformamide, 

 q. Dimethylacetamide, 

 r. N-Methyl-2-pyrrolidone, 

 s. Pyridine, 

 t. 1,4-Dioxane, 

 u. Acetic acid, 

 v. Formic acid,  

 w. Propanol, or 

 x. Sulfolane. 

 

9. The method of claim 6 wherein the polymer solution further comprises a macromolecule. 

 

10. A process for separating or detecting an analyte of interest, the method comprising contacting 
a medium containing the analyte of interest with a material according to claim 1. 

 

11. The process of claim 10, wherein the medium is a liquid or a gas. 

 

12. The process of claim 10, wherein the analyte of interest is a virus. 

 

13. The material of claim 1 wherein the material comprises more than one BCP. 

 

14. The material of claim 1 wherein the complex architecture is defined by a configurationally, 
structurally of chemically distinct unit within the same block of at least one of the one or more 
BCPs, and wherein the distinct unit comprises a branched structure. 
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15. The material of claim 1 wherein the complex architecture is defined by a configurationally, 
structurally of chemically distinct unit within the same block of at least one of the one or more 
BCPs, and wherein the distinct unit comprises a crosslinked structure. 

 

16. The material of claim 1 wherein the complex architecture is defined by a configurationally, 
structurally of chemically distinct unit within the same block of at least one of the one or more 
BCPs, and wherein the distinct unit comprises a macromolecular ring architecture. 

 

17. The material of claim 1 wherein the complex architecture is defined by a configurationally, 
structurally of chemically distinct unit within the same block of at least one of the one or more 
BCPs, and wherein the distinct unit comprises at least two different monomer units that are 
randomly distributed within the same block. 

 

18. The material of claim 1 wherein the complex architecture is defined by a configurationally, 
structurally of chemically distinct unit within the same block of at least one of the one or more 
BCPs, wherein the distinct unit comprises two different monomer units A and B within the same 
block of at least one of the one or more BCPs, and wherein the block exhibits a gradient from 
monomer A to monomer B.  

 

19. The material of claim 1 wherein the complex architecture is defined by a configurationally, 
structurally of chemically distinct unit within the same block of at least one of the one or more 
BCPs, and wherein the distinct unit comprises at least two different monomer units that are 
distributed with the block in an ordered sequence. 

 


