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What is claimed is: 

1. A porous nanofiber filtration medium having a microorganism LRV 

greater than 8 capable of fully retaining microorganisms removed from a 

liquid sample passing through the filtration medium by size-based 

separation, the filtration medium comprising: 

 a nanofiber containing layer wherein the nanofiber has a fiber diameter 

from 10 nm to 1,000 nm and the layer has:  

i) a porosity ranging from 80% to 95%, and  

ii) a liquid permeability greater than 300 LMH/psi, and 

 iii) a mean flow bubble point, as tested with isopropanol, in the range 

 from 1 psi to 100 psi. 

 

2. The filtration medium according to claim 1, having a thickness ranging 

from 1 μm to 500 μm. 

 

3. The filtration medium according to claim 1, wherein the nanofiber 

comprises a polymer selected from the group consisting of polyimide, aliphatic 

polyamide, aromatic polyamide, polysulfone, cellulose acetate, polyether 

sulfone, polyurethane, poly(urea urethane), polybenzimidazole, polyethehmide, 

polyacrylonitrile, poly(ethylene terephthalate), polypropylene, polyaniline, 

poly(ethylene oxide), poly(ethylene naphthalate), poly(butylene terephthalate), 

styrene butadiene rubber, polystyrene, poly(vinyl chloride), poly(vinyl alcohol), 

poly(vinylidene fluoride), poly(vinyl butylene) and copolymers, derivative 

compounds, and blends thereof, and the nanofiber containing layer is formed by 

a process selected from the group consisting of electrospinning and 
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electroblowing.  

 

4. The filtration medium according to claim 1, wherein the nanofiber 

containing layer is disposed on a porous support having one or more layers, 

and the porous support comprises one or more layers selected from the group 

consisting of spunbonded nonwovens, meltblown nonwovens, needle punched 

nonwovens, spunlaced nonwovens, wet laid nonwovens, resin-bonded 

nonwovens, woven fabrics, knit fabrics, paper, and combinations thereof. 

 

5. The filtration medium according to claims 1, wherein the filtration medium 

is an electrospun polymeric fibrous mat. 

 

6. The filtration medium according to claim 1, wherein the microorganism is 

bacteria. 

 

7. The filtration medium according to claim 1, wherein the microorganism is 

Mycoplasma. 

 

8. The filtration medium according to claim 7, wherein the full retention of 

Mycoplasma by the filtration medium occurs when the filtration medium can be 

validated to produce sterile effluent after being challenged with >1 x 107 cfu/mL 

Acholeplasma laidlawii. 

 

9. The filtration medium according to claim 1, whereim the filtration medium 

has a microorganism LRV greater than 9. 
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10. A method of removing microorganisms from a liquid sample comprising 

the steps of:  

 a) providing a liquid sample containing microorganisms,  

 b) providing a porous nanofiber containing filtration medium 

 according to claim 1, and  

 c) passing the liquid sample containing microorganisms through the 

 filtration medium resulting in the full retention of microorganisms by size-

 based separation. 

 

11. The method of claim 10 wherein the nanofiber containing filtration 

medium has a microorganism Log Reduction Value (LRV) greater than 9. 

 

12. A method of removing bacteria from a liquid sample comprising the steps 

of:  

 a) providing a liquid sample containing bacteria,  

 b) providing a porous nanofiber containing filtration medium 

 according to claim 11, and  

 c) passing the liquid sample containing bacteria through the filtration 

 medium resulting in the full retention of microorganisms by size-based 

 separation. 

 

13. The method according to claim 12 wherein full retention of 

Brevundimonas diminυta by the filtration medium occurs when the filtration 

medium meets the requirements of the Standard Test Method for Determining 
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Bacterial Retention Of Membrane Filters Utilized For Liquid Filtration (ASTM 

F838-83 test), and can be validated to produce sterile effluent after being 

challenged with >107 CFU/cm2 Brevundimonas diminuta. 

 

14. A filtration device having a microorganism LRV greater than 8 capable of 

fully retaining microorganisms removed from a liquid sample passing through 

the device, the filtration device comprising:  

 a nanofiber containing filtration medium according to claim 1,  

i) a porosity ranging from 80% to 95%, and  

ii) a liquid permeability greater than 300 LMH/psi.  

 

15. The device according to claim 14, whereim the nanofiber filtration 

medium has a microorganism LRV greater than 9. 

 

16. The device according to claim 15, wherein the microorganism is 

Brevundimonas diminuta. 

 

17. The device of claim 14, wherein the filtration medium is disposed on a 

porous support having one or more layers, and the porous support comprises 

one or more layers according selected from the group consisting of spunbonded 

nonwovens, meltblown nonwovens, needle punched nonwovens, spunlaced 

nonwovens, wet laid nonwovens, resin-bonded nonwovens, woven fabrics, knit 

fabrics, paper, and combinations thereof. 
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