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‘When a respirator wearer breathes normally, airbome bacteria and particies will be
collected by the filter medium of the respirator. These particles may be reentrained
by sneezing or by coughing. Ifbacteria are able w survive on filter media, they
may be infective after reentrainment and pose a secondary heaith risk. If bacteria
are able to muitiply on filter media, their probability for reentrainment may
increase. In the first part of this study, we examined the possibility of
reentrainment of bacterta from respirator filters immediately after loading the
bacteria on the filters. The second part of the study was conducted to determine
whether bacteria may grow, and how long they may survive on a respirator flter.

Baciilus subtilis, Bacillus megathertum, Pseudomonas fluorescens, and
Mycobdacterium smegmatis as well as PSL particies of different sizes were used for
e tests. A, preconditioned 37 mm filter was cut ffom an N95 respirator Zilter and
was loaded with the aerosoiized bacteria or PSL particles at a fltration veiocity of
cm/s. The percentages of resntrainment were measured in a test setup where the
reentrainment air flow was opposite to the lcading flow, and varied Tom 8 w0 300
cays. [n the survival study, bacteria were loaded on the filter sampies while coated
with water, human saliva, or nutrition broth to simulate diferent nutritionai
conditions on the fiiter. The fHers wereincubated for 0, 1, 3, 5, 9 and 13 days and
analyzed for cuiturabie and toral count.

The reentrainment experiments showed that no bacteria were reentrained during
normal exhalation. Reentrainment of 0.1% or less was observed only ar umidity
less than 35% and at air velocities of 300 cmy/s or higher, which corresponds to
violent sneezing or coughing. None of the test bacteria were able 0 grow on the
NG9S respirator material. However, B. subuilis spores could survive on lters over
13 days, while M. smegmatis survived for [-3 days depending on the nutritional
conditicns.

It is concluded that the reaerosolization of particle and bacteria, collected on the
fibrous fiiters of N93 respirators, is possible only in extremely high air flow
conditions. The survival study shows that bacteria are able to survive on respirator

filters and, thus, used respirators may also be a potential bacterial source if
" improperiy stored and re-used.



