
I . I N T R O D U C T I O N

Non-electrostat ica l ly  charged f i l ters  (mechanica l  f i l ters ) 

re ly  on phys ica l  phenomena l ike inert ia ,  ve loc i ty,  and 

col l i s ion to capture a i rborne part ic les .  Part ic les  in  the 

a i r  have to “run into” f i l ter  f ibers  on a one-dimensional 

sur face to become successfu l ly  tethered to the f i l ter  

f ibers .  When tested against  e lect rostat ica l ly  charged  

f i l ters ,  known as  “electret  media”,  these factors  can 

lead to a  decrease in  mechanica l  f i l ters ’  per formance. 1  

E lect rostat ic  f i l t rat ion technology is  analogous to how a 

magnet  at t racts  i ron part ic les .  Somewhat  surpr is ingly,  due 

to pr inc ip les  of  e lect rostat ics ,  e lect ret  f i l ter  per formance 

is  enhanced as  i ts  mechanica l  propert ies  are enhanced, 

when part ic les  adhere to charged f i l ter  f ibers ,  enlarging 

the f ibers ’  sur face area.  This  enlarged “charged” sur face 

area cont inues to at t ract  part icu lates  as  they encounter 

the f i l ter  media. 2 Ai rborne part ic les  that  t ransport  v i ruses 

and bacter ia ,  refer red to by academia as  “droplet  

nuc le i” ,  are typica l ly  composed of  the pathogen i tse l f  

enveloped in  sneeze or  cough droplets . 3,7 Average s izes 

for  human-produced droplet  nuc le i  are between 0.5 to 

12 microns in  d iameter. 4,5 O2 Nose F i l ters ’  use of  3M’s  

patented AEMTM (Advanced Electret  Media )  prov ides 

users  of  i ts  nasa l  f i l t rat ion products  up to 99%  

protect ion f rom ai rborne contaminants ,  inc luding v i ruses 

and a i r  pol lut ion. 6

I I . MEASURING FILTRATION EFFICIENCY

Fi l ter  per formance,  or  eff ic iency,  i s  expressed in  

percentage terms and enumerates the re lat ionship  

between part ic le  s ize,  part ic le  concentrat ion,  and  

ve loc i ty.  3M f i l t rat ion mater ia ls  are FDA accepted and 

O2 Nose F i l ters  products ’  f i l ter  per formance is  ver i f ied 

by LMS Technologies ,  Inc .  ( see Graph 1) .  The abi l i ty 

of  charged f i l ter  f ibers  to at t ract  and hold sub-micron  

part icu lates  offsets  the necess i ty  for  dense f i l ter  

construct ion,  a l lowing good a i r f low without  compromis ing 

part ic le  capture.  Hence,  AEMTM f i l ters  are an appropr iate 

use for  personal  nasa l  f i l ter  devices.

Capture Rat ios:
3M‘s patented AEMTM (Advanced Electret  Media )  

f i l ter  technology re l ies  on the pr inc ip les  of  e lect rostat ic  

at t ract ion1,  or  the creat ing of  e lect r ica l  charges on  

f i laments ,  to produce ionica l ly  charged f i l ter  f ibers  

constructed in  a  3-dimensional  format .  The h igh  

capture rat ios  and extended breathabi l i ty  at t r ibuted to 

3M’s  AEMTM f i l t rat ion mater ia ls  are due to the f ibers ’ 

h igh charge,  uneven charge dis t r ibut ion,  and less  dense 

media construct ion,  a l lowing a i rborne part ic les  to be 

captured with in  the f i l ter  throughout  severa l  layers  of  

media.  Because the charged f i l ter  f ibers  act  as  

“magnets” and not  merely  “wal ls”  to at t ract  and secure 

a i rborne part icu lates ,  the less  dense format  of  f iber  f i l ters 

does not  adverse ly  impact  the f i l ter ’s  abi l i ty  to reta in  

part icu lates—especia l ly  in  the <5-micron s ize range.  The 

O2 Nose F i l ters  des ign is  the f i rs t  and only  personal  nasa l 

insert  ava i lable wi th 3M AEMTM f i l t rat ion technology. 

I I I .  PA RT I C U L AT E S  I N  T H E  A I R

Man-made and natura l  contaminants  in  the a i r  we breathe 

range f rom subatomic part ic les  to part ic les  eas i ly  v is ib le 

to the naked eye.  The s ize of  contaminants  and part ic les 

are usual ly  descr ibed in  microns (μm) ,  a  metr ic  uni t  of 

measure where one micron is  one-mi l l ionth of  a  meter.  

The dis t r ibut ion of  part ic les  by s ize and type can be h ighly 

var iable,  even f rom one cubic  meter  of  a i r  to the next . 

T h e  p r i m a r y  p a r t i c l e  d e f i n i t i o n s  o f  c o n c e r n  a re :

Hazardous Dust Part ic les:
Smal ler  dust  part ic les  can be hazardous for  humans.  In 

many jur isd ict ions,  dust  f ract ions at  speci f ied part ic le  

s i zes  in  work ing envi ronments  are requi red to be  

measured.

Inhalable Dust:
Airborne part ic les  can enter  the nose and mouth dur ing 

normal  breath ing.  Part ic les  of  100 microns diameter  or 

less .

Thoracic  Dust:
Part ic les  that  wi l l  pass  through the nose and throat , 

reaching the lungs.  Part ic les  of  10 microns diameter  and 

less .  Commonly refer red to as  PM10.

Respirable Dust:
Part ic les  that  wi l l  penetrate into the gas exchange  

region of  the lungs.  A hazardous part icu late s ize less  than 5  

microns.  Part ic le  s izes  of  2 .5 microns,  commonly  PM2.5.

Pol lens:
These part ic les  are a  very  common nasal  i r r i tant  and 

cause secondary heal th  problems.  Part ic les  are 5 microns 

and larger  when dry,  9  microns and larger  when wet .
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 IV.  PRACTICAL /  INTENDED USE

Fi l t rat ion eff ic iency exper ienced by each indiv idual 

user  i s  dependent  on a large number of  uncontro l lable  

var iables  associated with envi ronmenta l  condit ions and 

human act iv i ty.  The O2 nasa l  d i lator  wi th a  3M f i l ter  insert 

i s  not  intended to replace any personal  fu l l - face breath ing 

f i l t rat ion device requi red or  speci f ied for  hazardous  

env i ronmenta l  condit ions. 

In  determining expected eff ic iency,  the fo l lowing should 
be cons idered:

The Condensat ion Effect :
Al l  a i rborne part ic les  can be expected to,  dependent  on 

condit ion,  take on some water  vapor.   This  condensat ion 

effect ,  more prevalent  at  h igh humidi ty,  can cont inue 

unt i l  contaminates t rapped in  the water,  now a fog, 

mist  or  larger  droplets ,  fa l l  to  the earth.  The very  

smal lest  part icu lates ,  when t rapped in  water,  take on H 2O  

increas ing thei r  perceived s ize by min imal ly  80% and as 

much as  1000% or  even more dependent  on condit ions; 

as an example,  a  2 .5 μm s ize part ic le  dry  wi l l  be f i l tered 

wet  at  approximately  4 .5 μm minimum in s ize or  larger. 

The amount  of  water  that  condenses on any one or  group 

of  part ic les  i s  dependent  on s ize and is  as  var iable as  the 

weather  condit ions.  This  process  s igni f icant ly  increases 

the effect iveness  of  the 3M f i l t rat ion mater ia l  by enlarging 

the s ize of  part ic les  that  otherwise would pass  through 

more eas i ly.

 

Moreover,  a i rborne v i ruses and bacter ia  (2  μm and larger 

wet)  need moisture to l ive;  a i rborne infect ion is  dependent 

on moisture.  V i ruses and bacter ia  are re leased into the a i r 

in  water  droplets ,  normal ly  in  groups larger  than a s ingle 

v i rus  (droplet  s izes  as  descr ibed above)  and e i ther  quick ly 

fa l l  to  the ground,  take on more water,  or  begin to dry, 

dependent  on condit ions. 

The Laboratory Environment:
The process  of  compar ing the laboratory  data presented 

here to rea l  wor ld appl icat ion h ighl ights  a  large set  of  

interact ing var iables .  There are severa l  measurement 

techniques that  have been implemented in  measur ing 

contaminates in  the a i r ;  the number of  part ic les  of  

speci f ic  s izes  in  a  cubic  meter  of  a i r.  To say that 

s tat is t ica l ly  there are a  number of  part ic les  that  are 2.5 

μm or  smal ler  in  the volume,  and a number of  part ic les 

at  10 μm or  smal ler  (which obvious ly  inc lude the 2.5 μm 

part ic les ) ,  etc .  does not  te l l  the whole story  when we  

cons ider  a l l  the part ic les  and thei r  constant  changing  

pos i t ion in  and out  of  a  speci f ic  chosen volume or  as  they 

are t rapped or  measured in  a i r  qual i ty  test ing equipment. 

Along with the constant ly  changing part ic le  d is t r ibut ion, 

humans are constant ly  moving in  and out  of  these vary ing 

dis t r ibut ions.  The best  we can do is  capture the condit ion 

at  a  moment in  t ime,  a  snapshot .

V. FILTER MEDIA TEST IN NASAL DILATOR

Exper iments  were conducted at  LMS Technologies ,  Inc . ,  

an independent  3rd party  test ing lab. 

Test ing of  3M’s  AEMTM f i l t rat ion mater ia l  set  in  the nasa l  

d i lator  des ign demonstrated 65% f i l t rat ion eff ic iency 

for  part ic les  measur ing 2.5 μm and 90% for  part ic les 

measur ing 10 μm (See Graph 1) . 

Expected eff ic iency of  O2 Nose F i l ters  in  a  var iety  of  

appl icat ions are as  fo l lows:

APPLICATION

POLLEN

PET DANDER

MOLD SPORES

DUST MITES

VIRUSES /  BACTERIA

SMOG

DIESEL EXHAUSTS

SAW DUST

DRY PARTICLE SIZE  

PARTICLE (microns,  μm)
 

10-100

1-9

10-30

100-300

0.1-10

0.01-10

0.05-1

30-600

*  See The Condensat ion Effect

FILTRATION EFFICIENCY
 

90-100%

45-90%

90-100%

100%

25-90%

15-90%

25-40%

99-100%
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GRAPH 1:  Fi l ter  Eff ic iency (%)  vs .  Part ic le  S ize (micrometers ) ,  LMS Technology,  Inc .

   (Data extrapolated above 8 microns)
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