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Liquidity Nanotech Corporation recently completed a bacteria reduction efficacy test on 
the filter cartridge designed for the Naked Filter portable water bottle. The test was run on 
November 18th, 2015 using E.Coli bacteria provided by BioVir Laboratories of Benicia, 
California. Liquidity ran the test using the provided bacteria, BioVir assessed the in-flow 
water and resulting out-flow (post-filtration) water to determine the filter’s efficacy at 
removing bacteria from water. We have summarized the results below. The full lab report 
is included on the following pages. See here for an explanation of LRV calculations.    

 

 

 

Sample point/  ID  (cumulative 
gallons processed) 

Log reduction 
value (LRV) 

Meets EPA (>6 LRV) 
requirement 

1 (152239-002) 6.0  
5 (152239-003) 6.5  
10 ( 152239-004) 6.4  
15 ( 152239-005) 6.6  
20 ( 152239-006) 7.3  

Summary of test results of Naked Filter - E.Coli bacteria challenge 

Description 

2

4

6

8

1 5 10 15 20

LR
V

CUMULATIVE GALLONS PROCESSED

E.COLI  BACTERIA REDUCTION EFFICACY 
OF NAKED FILTER OVER LIFE OF 

CARTRIDGE Naked Filter

EPA requirement

http://www.liquico.com/
http://www.antimicrobialtestlaboratories.com/log_reduction_and_percent_reduction_calculations.htm
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The Naked Filter cartridge is comprised of a mechanical micro-filter with an activated 
carbon block in the center. That means it physically separates particles from your 
water by trapping them inside the Liquidity nanofiber membrane. Imagine a colander 
that you use in the kitchen to strain out pasta; that same principle gives you a decent 
idea of how our filter works. The Naked Filter removes bacteria, cysts, and any particle 
bigger than ~0.2 microns in diameter from the water as you drink. Because our filter 
uses a mechanical filtration process, Naked Filter remains safe throughout the entire 
life of the filter. The above graph shows the consistent E.Coli bacteria reduction of the 
filter over its 20 gallon life. In other words, it will reliably and unfailingly remove 
bacteria and cysts from your water (as long as it is installed and used in accordance 
with our instructions). The last drop is as effectively filtered as the first drop. As more 
and more water passes through Naked Filter, its filtration membrane continuously 
traps particles. Over time, the filter membrane will fill with particles and the flow rate 
will gradually slow, and eventually shut off completely. Naked Filter is essentially self-
regulating. When the water flow is too slow, just replace the filter. 

There are only a few elements that comprise the Naked Filter. The most important is 
Liquidity’s proprietary “bacteria retentive nanofiber membrane" (wow, that’s a 
mouthful!). The membrane works using a process called “size exclusion.” This means 
the membrane physically blocks or excludes particles based on their respective sizes. 
“Bacteria retentive,” is a common industry term that means the membrane retains or 
traps bacteria based on size. The nanofiber membrane possesses a unique quality: it 
can exclude / retain small particles while letting water pass through very quickly. This 
is possible because the membrane is made of extremely narrow plastic fibers that are 
~1/600th the width of a human hair. The fibers create a very complex web-like 
structure with many intersections. These intersections form very small openings called 
pores. The resulting porous structure is tightly controlled during the manufacturing 
process. 

Size exclusion membranes with the same bacteria retention performance have been 
used for decades to filter things like water used in pharmaceutical drug manufacturing 
and saline solution. However, these membranes are not applied in consumer products, 
like a personal water bottle, because they require high pressure to force the water 
through the pores. These membranes have much lower porosity and are largely 
solid. Liquidity’s innovation was to manufacture a material with the same bacteria 
retention performance out of thin fibers rather than in the shape of plastic sponges. 
With the Naked Filter, now you can get water filtration that conforms to the EPA 
standards for bacteria retention (99.9999% reduction / 6 log reduction value) straight 
from your water bottle. This performance has been confirmed by independent 
laboratory tests as noted above.  

 

 

 

http://www.liquico.com/
http://en.wikipedia.org/wiki/Microfiltration
http://liquico.com/
http://liquico.com/
http://en.wikipedia.org/wiki/Membrane
http://liquico.com/
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During the manufacturing of the membrane, the nanofibers are laid down in many 
layers to form a structure that’s complex, but mostly empty volume. If you are familiar 
with the game Kerplunk®, the sticks that hold up the marbles are a good 
representation of how intersecting lines can create a very open, but retentive 
structure. 

The Naked Filter works exactly the same way, except there are millions of nanometers 
of fibers and intersections in the membrane. This scanning electron microscope image 
below shows how bacteria size particles are trapped. However, the microscope lacks 
the depth of field to show how much open volume there is inside the membrane. 

http://www.liquico.com/
http://www.amazon.com/Mattel-37092-Ker-Plunk-Game/dp/B0000205X3
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As the bacteria in water flows into the membrane, they are immediately trapped in the 
complex, highly porous structure. Meanwhile, all the empty space in-between the 
nanofibers allows the water to shoot right through. The activated carbon block is the 
other key element of the filter. It is in the center of the Naked Filter cartridge and sits 
behind the membrane. The block improves the taste of and removes odor from your 
water. The carbon block targets removal of the chlorine commonly found in tap water. 
The carbon block does not remove germs from the water; the membrane removes 
them before the water reaches the block. We have selected a carbon block that does 
a great job of improving the taste of the water in the few moments the water is in 
contact with the carbon block. We know taste is important, and we sought the best 
solution available for a water bottle filter. 

There are several common water treatment technologies used today. All of them have 
positives and negatives. We believe Naked Filter has the best combination of features. 
Just fill up the bottle, screw on the cap, and drink. You cannot find a portable water 
filter that is as easy to use and equally effective through the very last drop. 

Based on our own qualitative assessments, here are our scientists’ synopses of 
common portable water treatment technologies: 

 Naked Filter (w/ Liquidity membrane) – In Sylvie’s words, our mechanical filter, 
is “La crème de la crème,” of bacteria and cyst filtration. The filter will reliably 
reduce bacteria and cysts and the water will look better, taste better and flow 
fast. 

http://www.liquico.com/
http://en.wikipedia.org/wiki/Activated_carbon
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 Charged media (usually marketed as “ charged mesh”  or “ electro-adsorptive 
media” ) – Charged media just isn’t dependable when your health is on the line. 
The charges, which are meant to grab on to bacteria, can be quickly nullified by 
lots of contaminants in the water. That means your water may not be effectively 
purified and you wouldn’t know. Charged media may not mechanically filter 
bacteria like E.Coli, so you can never be fully confident that it’s working. 

 Hollow-fiber microfilter – Get ready to suck! These are mechanical filters, so 
they are on par with Naked Filter’s filtration performance. They’re safe-
throughout-life and frequently used in camping products, but they’re generally 
not convenient for consumers to use on a day-to-day basis. They require 
maintenance, and you typically have to suck vigorously on the straw for water 
to pass through the filter. Moreover, the large cartridges or straws dangle and 
occupy a lot of the volume inside your bottle.  

 Ultra Violet (UV) Light – You may or may not be getting effectively purified 
water, but you could get a tan! UV light purification technology can work great, 
but it works best with very clear (low turbidity) water. The murkier the water, the 
less effective it is. Moreover there’s no filtration taking place. You will be 
drinking whatever junk is in the water - dead or alive. UV light purification takes 
time, which means waiting... And it requires electricity or batteries, which you 
may or may not have out in the field. 

 Chemicals – Let’s be candid; Iodine and chlorine taste awful! Who wants to wait 
around to drink terrible tasting water? Plus, chemicals aren’t reliably effective 
against cysts like giardia. 

 Ceramics – Ugh pumping! Doesn’t your arm hurt just thinking about it? Ceramic 
products can have pretty good bacteria and cyst performance, but efficacy 
varies widely product to product, and you need to understand what you are 
buying. 

 Activated carbon – In a bottle format, at low pressure, activated carbon 
filtration doesn’t do much of anything beyond making your water taste better. It 
certainly doesn’t effectively filter out bacteria and cysts. 

http://www.liquico.com/
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Let's review each category and assessment of the comparison chart shown below and 
on the “Naked Difference” page. 

 

The following evaluation is the opinion of our technical team, but we believe most 
users will agree with our assessment of these products. 

 

http://www.liquico.com/
http://nakedfilter.com/pages/the-naked-difference
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Ease-of-use 

We considered the following factors: 

 Ease of drinking 
 Action required to drink - squeezing, sucking, pushing, pumping 
 Maintenance 
 Waiting 
 Any out of the ordinary steps 
 Look and feel 

The Naked Filter is incredibly easy to use. You just fill ‘er up. Screw on the cap, and 
drink. That’s it. 

These factors affect how convenient it is to use these products. In our estimation, the 
only options that are truly convenient are our own Naked Filter, and several other 
charge based filter media products. These products win primarily because of their high 
water flow rates. A high flow rate lets you pick up the bottle and drink easily. Charged 
based products have very large channels through the media, and thus, high flow rates. 
The Naked Filter has a huge number of tight channels which trap bacteria, but let 
water flow through. 

Other products suffer because they require a number of out-of-the-ordinary steps for 
a water bottle. Many hollow-fiber based products require a great deal of sucking. They 
also typically require back-flushing to maintain the flow rate. If you don’t back-flush as 
you use the product they can become prematurely permanently clogged. UV lights 
require self-discipline. You have to wait and replace batteries. Chemicals require even 
more self-discipline due to the long periods of waiting. Portable ceramic filters usually 
require hand pumping or waiting for several hours. 

We endeavor to be as unbiased as possible, but of course, you’re reading all of this on 
our own website. For an unbiased point of view from a disinterested third party, we 
encourage you to read REI’s assessment: http://www.rei.com/learn/expert-
advice/water-treatment-backcountry.html 

EPA standards for bacteria and cyst removal 

The EPA sets the government's targets for drinking water - 6 and 3 “log reduction” of 
bacteria and cysts respectively. This means the EPA standard calls for reducing at 
least 99.9999% (LRV 6) of the bacteria and 99.9% (LRV 3) of the cysts present in the 
source water. 

LRV = log reduction value. 6 log = only 1 bacteria cell passing through out of 1 million. 
This is the threshold the EPA considers safe. 

In general, mechanical microfilters meet the required level for bacteria and cysts 
because they physically block the organisms.  

http://www.liquico.com/
http://www.rei.com/learn/expert-advice/water-treatment-backcountry.html
http://www.rei.com/learn/expert-advice/water-treatment-backcountry.html
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Charged media can be effective on bacteria and cysts, at least initially. This type of 
media relies on many positive charge points within the filter structure to 
electrostatically grab and hold negatively charged microbes. Unfortunately, lots of 
stuff in water is negatively charged, and the positively charged sites grab onto 
anything. As the sites become occupied, they lose their ability to hold further 
microbes, and then bacteria can come flooding through. The actual microbiological 
performance of this technology varies greatly based on the composition of the water 
used. Charge based filters may mechanically filter cysts (which are relatively large), 
but not bacteria. 

UV light technology can get to EPA level reduction for bacteria but not cysts. Many 
portable UV light based water treatment options only claim 99.9% reduction. In this 
case, if your water has 1 million bacteria in it, 1,000 will remain alive. Moreover, these 
tend to work better in clear water as turbidity in the water can shade the bacteria and 
thereby allow them to survive the UV radiation. 

Chemicals disinfectants are effective against bacteria with the proper residence time. 
This typically means waiting for 15-45 minutes before you drink the water. Keep in 
mind most chemical purifiers are not reliably effective against cysts, which may be 
found in surface water in the U.S and other countries. 

Ceramics can have the same effectiveness as microfilters, but that varies based on the 
type of ceramic used. Many are less effective than microfilters. 

Safe-throughout-life 

One of Naked Filter’s best features is its efficacy from the first to the last drop you get 
out of the filter. Our membrane’s technology assures the filter performs to the claimed 
microorganism reduction throughout its usable life. 

Safe-throughout-life is a key feature for a water treatment technology as it has a direct 
consequence on your health. 

With the Naked Filter, and other mechanical microfilters like hollow-fiber microfilters, 
you have peace of mind. The porous surfaces of the membrane or the hollow-fiber 
gradually fill-in with bacteria and other similarly sized particles. Over the usage of the 
product, this material forms a layer on top of the surface that reduces, and eventually 
completely stops the flow of water through the filtration media. Mechanical 
microfilters are self-regulating in that they shut themselves off. The importance of 
safe-throughout-life filter performance cannot be overstated. Without it, you simply 
cannot be confident you are drinking safe water. 

As described above, charged media filters are not safe-throughout-life. All of a sudden 
you may be drinking bacteria-laden water and have no idea until you’re moaning on 
top of the toilet. 

UV products may be safe-throughout-life, but this largely depends on the product 
design and the battery. If the light weakens due to a failing battery the efficacy of 
these products will suffer. 

http://www.liquico.com/
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Single use chemical purifiers, like bromine pills, generally have a safe-end-of-life. Each 
dose is one usage of the product. However, chemical cartridges that dispense many 
doses typically do not have a safe-end-of-life or rely on some mechanical indicator to 
tell you that it’s time to replace the cartridge. 

Ceramics generally have a safe-end-of-life. However, if you use a ceramic a lot the 
microbiological performance can suffer. As you clean a ceramic you wear it down and 
it becomes thinner and thinner. These products depend on the depth of the ceramic so 
as they become thinner bacteria and cysts can begin to pass. 

Chemical free 

“Chemical free,” means that the water that passes through the Naked Filter is free of 
any chemicals that might be added during the treatment process. Most people 
consider adding chemical disinfectants to the water they drink a pretty unappealing 
proposition. Imagine drinking bleach! We agree; it’s gross. Most manufacturers of 
water treatment products have realized consumers’ aversion and therefore avoid it. 

http://www.liquico.com/

