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SECTION 1. EXECUTIVE DIGEST

1.1SUMMARY

a. The Genesis Air 2002B.mil (Genesis Air, Lubbock, Texas) was tested to determine its

abilitytoremovefungalspores(Aspergillusniger)fromroomair.Testingwasoriginally

planned to include challenging its ability to remove bacterial spores, but the fungus test chamber
wasrestricted,prohibitingtestingwithbacteriaconcurrentlywithfungaltesting.Onlytestingwithfungiwasperformed.

b. The Genesis Air 2002B.mil significantly reduced the percentage of spores in the atmos-
phere an average of93.5 percent.

1.2 TEST OBJECTIVE

DeterminetheabilityoftheGenesisAir2002B.miltoremoveairbornefungalsporesfrom

room aIr.

1.3 TESTING AUTHORITY

On16January2006,u.S.ArmyDevelopmentalTestCommand (DTC), Aberdeen Proving
Ground (APG), Maryland, issued a test authorization (Reference 1) by activation ofthe u.s.
ArmyTestandEvaluationCommand(ATEC)DecisionSupportSystem(ADSS)forWestDesertTestCenter(WDTC),u.S.ArmyDugwayProvingGround(DPG),Utah,toconducttheGenesisAirTest(TestProjectNo.2006-DT-DPG-GENES-D1O32).

1.4TEST CONCEPT

a.TheGenesisAir2002B.milwastherepresentativeunitfortheGApTMtechnologyinthistest.Thetestwasconductedina

room-size fungus test chamber at 28:f:5°C.

b.OneGenesisAir2002B.milwassuppliedbythecustomerfortesting.Thismodelhadsixsamplingports(twoaftofeachsectionofthesystem)installedbythemanufacturer.

WDTC/

DPG conducted initial inspection and pretest function checks before the challenge testing began.

1.5SYSTEMDESCRIPTION

Genesis Airsystems use GApTM technology, a three-stage germicidal and air-cleaning proc-
ess.Itisdesignedtotrapparticlesdownto0.3micronsinitsprimaryfilteringstage.'Thesecond

stage uses ultraviolet (UV) tube to neutralize and destroy organic contaminants such as airborne
bacteria and viruses. The third stage uses the power of a photocatalyst section consisting of a
titanium oxide (TiO3)-coated membrane to safely convert dangerous chemical particles into be-

nigncomponents.ThemembraneisplacedwithitspleatsperpendiculartotheUVtubetomini-mizeshadowsandmaximizeexposure,activatingthephotocatalyticreaction.Allstagesofthe

system were employed in this test.
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SECTION2.DETERMINATIONOFFINDINGS
2.1RECEIPTINSPECTION

2.1.1 Objective

DeterminethattheGenesisAir2002B.milreceivedfortestingisfreeofdefectsbeforetest-ing,ismodifiedwithsamplingportsasrequiredfortesting,andallphasesofthetechnologyare

in place and respond properly.

2.1.2 Criterion

ThethreephasesoftheGApTMtechnologymustbeinplaceandrespondtocontrolsasstatedintheoperationsguide(Reference2)(AppendixA,Item1).

2.1.3 InsQ.ections Procedure

Avisualinspectionwasperformedtoconfirm:

a. The presence and proper placement of a high-capacity particulate filter.

b.TheUVtubewasinplaceandfunctioninginresponsetocontrols.c.ThepleatedTiO3filterwaspresentandproperlypositioned(perpendiculartotheUVtube

to minimize shadowing).

2.1.4 Inspection Findings

TheGenesisAir2002B.milwasreceivedreadyfortesting,operableandwithallsampling

ports and phases in place.

2.1.5 Technical Analysis

ThethreephasesoftheGApTMtechnologywereinplaceandrespondedtocontrols,meetingthecriterion(AppendixA,Item1).2.2LIVEBIOLOGICALCHALLENGE2.2.1ObjectiveDeterminetheabilityoftheGenesisAir2002B.miltoremoveairbornefungalsporesfromroomair.

2.2.2 Criteria

None.However,initially,theGenesisAir2002B.milmustreducetheconcentrationof

spores by a percentage of a known concentration. Ultimately, the technology should show re-

duction of agent-containingparticles per liter of air (ACPLA) over a period of time (Reference

3).3



2.2.3TestProcedurea.TestingwasconductedintheFungusTestChamberattheWDTC/DPGCarrTestFacility.TheFungusTestChamberandGenesisAir2002B.milwereconditionedtoestablishbaseline

parameters before the introduction of the challenge organism.

b.Aspergillusnigerspores,afungusthatisacommoncontaminantoffood,wereusedasthe

challenge organism.

c. All-glass impingers (AGIs) were located to sample from sampling ports on the Genesis

Air2002B.mil.Thesewereattachedtoavacuumpumpandusedtomeasuretheviabilityofair-bornebiologicalmaterial.ThreeAGIlocationswereused:inthetestchamber,intheGenesisAir2002B.milexhaust,andinthemiddleoftheGenesisAir2002B.mil. d.AerodynamicParticleSizer@(APSTM)spectrometerswereusedtomeasuretheconcentra-
tion of biological material in the test chamber and the concentration of biological material ex-
haustedfromtheGenesisAir2002B.mil.e.Adisseminatorwasusedtogenerateacloudoffungalsporesinthetestchamber.The

disseminator operator controlled the cloud density and maintained the cloud at its maximum

concentrationforthedurationofeachtrial.Atkeyintervals,AGIsampleswerecollectedtoshowtheviabilityofthesporesinthecloud.f.Attheendofeachchallenge,theconcentrationofsporeswasallowedtoreturntoback-

ground level and AGIs were changed.

2.2.4TestFindingsa.APSTMdataareshowninFiguresB.lthroughB.3.WithouttheGenesisAir2002B.miloperating,theparticleconcentrationwithinthetestchamberat1000and2000ACPLAisseentoriseandremainfairlyconstantWiththeGenesisAir2002B.miloperating,theconcentrationwithinthetestchamberrises,thoughabitslower,andthendropssignificantly.b.AGIdatashowedlivefungalactivityforthechamberairandnofungalactivityforairin

the Genesis exhaust stream. Actual fungal colony counts could not be made because each live

sporeproducesamyceliumofunfixedsizewhichrapidlyspreadinthesolidgrowthmedium.

c. Environmental data are in Table 1.

2.2.5 Technical Analysis

ThepercentreductionsareinTable1.4



5

Table 1. Percent Reduction and Environmental Data; Genesis Air Test.

Temperature
RelativeHumidity

Trial Number Percent Reduction (OF) (%)

T-4 93.2 79.6 94.9

T-5 94.2 79.6 95.5

T-6 93.7 80.1 94.9

T-7 93.1 79.8 94.4

T-8 93.7 80.5 94.7

T-9 93.0 79.6 95.1

T-I0 93.3 80.0 95.6

T-lOa 93.7 80.0 95.6

T-ll 90.2 80.8 95.1

T-12 93.6 79.6 95.3

T-13 95.0 79.8 95.7

T-14 95.2 80.0 93.6... .. ..- ..

Average 93.5
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SECTION3.APPENDICESAPPENDIXA.TESTCRITERIA

A-I

Applicable Met/

Item Source TestCriteriaSubtest Not Met

TM

The three phases of the GAP technol-

1 Reference 3 ogy must be in place and respond to con- 2.1 Met

troIs as stated in the operations guide

(Reference2).
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1.1SUMMARYa.TheGenesisAir2002B.mil(GenesisAir,Lubbock,Texas)wastestedtodetermineitsabilitytoremovebacterialparticlestTomroomair.b.ItwasdeterminedthattheGenesisAir2002B.milreducedthepercentageofbacterialsporesin

the atmosphere.

1.2 TESTOBJECTIVE
DeterminetheabilityoftheGenesisAir2002B.miltoremoveairbornebacterialsporestTom

room aIr.

1.3TESTINGAUTHORITYOn16January2006,U.S.ArmyDevelopmentalTestCommand(DTC),AberdeenProving

Ground (APG), Maryland, issued a test authorization (Reference 1) by activation ofthe U.S.
ArmyTestandEvaluationCommand(ATEC)DecisionSupportSystem(ADSS)forWestDesertTestCenter(WDTC),u.S.ArmyDugwayProvingGround(DPG),Utah,toconducttheGenesisAirTest(TestProjectNo.2006-DT-DPG-GENES-DI032).

1.4TESTCONCEPT
a.TheGenesisAir2002B.milwastherepresentativeunitfortheGApTMtechnologyinthistest.ThetestwasconductedinanAerosolSimulantExposureChamber(ASEC),aroom-sizetest

chamber at 28:f:5°C.

b.OneGenesisAir2002B.milwassuppliedbythecustomerfortesting..WDTC/DPG

conducted initial inspection and pretest function checks before the challenge testing began.
1.5SYSTEMDESCRIPTIONGenesisAirsystemsuseGAPTMtechnology,athree-stagegermicidalandair-cleaningprocess.Itisdesignedtotrapparticlesdownto0.3micronsinitsprimaryfilteringstage.Thesecond

stage uses ultraviolet (UV) tube to neutralize and destroy organic contaminants such as airborne
bacteriaandviruses.Thethirdstageusesthepowerofaphotocatalystsectionconsistingofatitaniumoxide(TiO3)-coatedmembranetosafelyconvertdangerouschemicalparticlesintobenigncomponents.ThemembraneisplacedwithitspleatsperpendiculartotheUVtubetominimizeshadowsandmaximizeexposure,activatingthephotocatalyticreaction.Allstagesofthesystemwereemployedinthistest.2.1LIVEBACTERIALSPORECHALLENGE

2.2.1 Objective

DeterminetheabilityoftheGenesisAir2002B.miltoremoveairbornebacterialsporestTom

room aIr.

2.2.2 Criteria

None.However,initially,theGenesisAir2002B.milmustreducetheconcentrationof

particles containing bacterial spores by a percentage of a known concentration. Ultimately, the
technology should show reduction of agent-containing particles per liter of air (ACPLA) over a
period of time (Reference 3).

2.2.3Test Procedure

a.TestingwasconductedintheAerosolSimulantExposureChamber(ASEC)attheWDTC/DPGLifeSciencesTestFacility.TheASECandGenesisAir2002B.milwere

conditioned to establish baseline parameters before the introduction of the challenge organism
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b.Bacillussubtilusvar.niger,arodshapedbacteriathatformsspores,wasusedasthechallengeorganismBacillussubtilu."ivar.niger(BG)isnormallyanon~pathogenicforhumansandisusedinaerosoltestingbytheU.S.ArmyasastimulantforBacillusanthraces(Anthrax).

c. All-glass impingers (AGIs) were located to sample from sampling ports on the Genesis

Air2002B.mH.Thesewereattachedtoavacuumpumpandusedtomeasuretheviabilityofairbornebiologicalmaterial.TwoAGIlocationswereused:theGenesisAir2002B.milintake,andintheGenesisAir2002B.milexhaust.d.TwoAerodynamicParticleSizer';f!)(APSTM)wereusedtomeasuretheconcentrationof

biological material in the test chamber and the concentration of biological material exhausted
from the Genesis Air 2002B.mil.

e.ASonotecdisseminatorwasusedtogenerateacloudofparticIescontainingBGinthetest

chamber. The disseminator operator controlled the cloud density and maintained the cloud at its
Inaximumconcentrationforthedurationofeachtrial.Atkeyintervals,AGIsampleswere

colJected to show the viability of the spores in the cloud.
f.Attheendofeachchallenge,theconcentrationofparticleswasallowedtoreturnto

background level and the AGls were changed.

3. Results.

3.1Fivechallenges(trials)oftheGenesiswithairbornesporeswereconducted.Triall'~5wasatestofthesecondandthirdstagesoftheGenesissystem(filterremoved).

3.2 Data

'---'-"'~ -'~ -------_._.

Genesis Air Bacteria Challenges

1.00E+OO

r::-:-,--

l

iMPSChamberparticlesll

8APS Exhaust particlesll

IaAGIChambercfun

I

aAGIExhaustcfull

1.00E+O5

1.00E+O4

r
'

I b
1.00E+O3

ria . num er

1.00E+O2

1.00E+O1

T-O1T-O2T-O3T-O4T-OB"

particles/liter of air

TrialT-O5wasconductedwiththefilterremovedfromtheGenesis.



3.3AnalysisAsdesignedandtested,theGenesiswasabletoremoveorneutralizebetterthan98%ofairbornebacterialsporesasitprocessedthechamberair.Thefilterstageofthesystemexcludesparticlesgreaterthan3micronsandappearstoberesponsibleforremovingmorethan50%oftheairbornebacterialspores.AGIdata&omtheGenesisexhaustwasbelowthedetectionlimitsofthe

laboratory analysis methodology.
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1.1SUMMARYa.TheGenesisAir2002B.mil(GenesisAir,Lubbock,Texas)wastestedtodetermineitsabilitytoremoveviralparticlesfromroomair.b.ItcouldnotbedeterminediftheGenesisAir2002B.milreducedthepercentageofsporesin

the atmosphere.

1.2 TESTOBJECTIVE

DeterminetheabilityoftheGenesisAir2002B.miltoremoveairborneviralparticlesfrom

room alr.

1.3TESTINGAUTHORITYOn16January2006,US.ArmyDevelopmentalTestCommand(DTC),AberdeenProving

Ground (APG), Maryland, issued a test authorization (Reference 1) by activation of the US.
ArmyTestandEvaluationCommand(ATEC)DecisionSupportSystem(ADSS)forWestDesertTestCenter(WDTC),US.ArmyDugwayProvingGround(DPG),Utah,toconducttheGenesisAirTest(TestProjectNo.2006-DT-DPG-GENES-DI032).

1.4TESTCONCEPT
a.TheGenesisAir2002B.milwastherepresentativeunitfortheGApTMtechnologyinthistest.ThetestwasconductedinanAerosolSimulantExposureChamber(ASEC),aroom-size

ftest chamber at 28:J::5°c.

b.OneGenesisAir2002B.milwassuppliedbythecustomerfortesting..WDTC/DPG

conducted initial inspection and pretest function checks before the challenge testing began.
1.5 SYSTEM DESCRIPTION

GenesisAirsystemsuseGAPTMtechnology,athree-stagegermicidalandair-cleaningprocess.Itisdesignedtotrapparticlesdownto0.3micronsinitsprimaryfilteringstage.Thesecondstageusesultraviolet(UV)tubetoneutralizeanddestroyorganiccontaminantssuchasairbornebacteriaandviruses.Thethirdstageusesthepowerofaphotocatalystsectionconsistingofa

titanium oxide (TiO3)-coated membrane to safely convert dangerous chemical particles into

benigncomponents.ThemembraneisplacedwithitspleatsperpendiculartotheUVtubetominimizeshadowsandmaximizeexposure,activatingthephotocatalyticreaction.Allstagesofthesystemwereemployedinthistest.

2.1 LIVEVIRUSCHALLENGE

2.2.1 Objective

DeterminetheabilityoftheGenesisAir2002B.miltoremoveairbornevirusparticlesfromroomalr.

2.2.2 Criteria

None.However,initially,theGenesisAir2002B.milmustreducetheconcentrationof

virus particles by a percentage of a known concentration. Ultimately, the technology should
show reduction of agent-containing particles per liter of air (ACPLA) overaperiodoftime
(Reference 3).

2.2.3Test Procedure

a.TestingwasconductedintheAerosolSimulantExposureChamber(ASEC)attheWDTC/DPGLifeSciencesTestFacility.TheASECandGenesisAir2002B.milwere

conditioned to establish baseline parameters before the introduction of the challenge organism.

b.MS2phage,abacteriaphagethataffectsE.coli,wasusedasthechallengeorganism.c.All-glassimpingers(AGIs)werelocatedtosamplefromsamplingportsontheGenesis
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Air2002B.mil.These wereattachedtoavacuumpumpandusedtomeasuretheviabilityof
airbornebiologicalmaterial.TwoAGIlocationswereused:theGenesisAir2002B.milintake,andintheGenesisAir2002B.milexhaust.d.TwoAerodynamicParticleSizer@(APSTM)spectrometerswereusedtomeasuretheconcentrationofbiologicalmaterialinthetestchamberandtheconcentrationofbiologicalmaterialexhaustedfromtheGenesisAir2002B.mil.e.ASonotecdisseminatorwasusedtogenerateacloudofvirusparticlesinthetestchamber.Thedisseminatoroperatorcontrolledtheclouddensityandmaintainedthecloudatitsmaximumconcentrationforthedurationofeachtrial.Atkeyintervals,AGIsampleswerecollectedto

show the viability of the spores in the cloud.

f.Attheendofeachchallenge,theconcentrationofparticleswasallowedtoreturntobackgroundlevelandtheAGlswerechanged.

3. Results.

3.1NoliveMS2wasfoundineithertheintakeAGIortheexhaustAGIaftereachchallenge.AnalysisoftheAPSdatashowsaslightreductioninthetotalnumberofparticlesperliterofairgoingintotheGenesisandbeingexhaustedbackintotheroom.Thelackofliveviralmaterialintheairsamplescouldbecausedbyseveralfactors.TheAGIsamplerscouldhavefailedto

initiate and collect a sample. The virus particles could have died right after dissemination. This
isnotuncommonwithliquiddisseminationsofsomevirusessimplybecausetheycannotwithstandthesuddendryingafterbeingreleasedinalowhumidityroom.3.2Data3.2.1Test1

o

APS

START DISSEMINATION AGI/GENESIS AGI END DISSEMINATION GENESIS CALCULATED SLURRY

TIME START TIME START TIME TIME END TIME END TIME SLURRY FEED

-RIAL DATE -5 min Time0 + 1 min + 6 min + 6 mill + 8 min CONCENTRATION RATE

reTrial
22-Mar-

16:40:00 16:42:00 NA NA 16:47:00 NA 4.20E+10 0.352
07

reTrial 22-Mar-
17:20:00 17:21 :00 NA NA 17:26:00 NA 1.05E+10 0.352

2 07

iEN01
22-Mar-

17:40:00 17:41:00 17:41:00 17:46:00 17:46:00 NA 1.05E+10 0.352
07

iEN02
22-Mar-

18:05:00 18:10:00 18:11:00 18:16:00 18:16:00 18:18:00 1.05E+10 0.352
07

iEN03
22-Mar-

18:30:00 18:35:00 18:36:00 18:41:00 18:41:00 18:43:00 1.05E+10 0.352
07

iEN04
22-Mar-

18:55:00 19:00:00 19:01:00 19:06:00 19:06:00 19:08:00 1.05E+10 0.352
07

iEN05
22-Mar-

20:10:00 20:15:00 20:16:00 20:21:00 20:21:00 20:23:00 1.05E+10 0.352
07

iEN06
22-Mar-

20:45:00 20:50:00 20:51:00 20:56:00 20:56:00 20:58:00 1.05E+10 0.352
07
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1.1SUMMARYa.TheGenesisAir2002B.mil(GenesisAir,Lubbock,Texas)wastestedtodetermineits

ability to remove airborne particles containing fungal spores, bacterial spores, and virus particles
fromroomair.TheGenesisAir2002B.milwastestedasdeliveredfromthemanufacturer.

b. Aspergillus niger (black bread mold) spores, Bacillus subtilus var. niger (non-pathogenic)

spores,andMS2coliophage(virus)wereusedinthetest.c.ItwasdeterminedthattheGenesisAir2002B.milsignificantlyreducedthepercentageof

airborne particles containing biological material from the room air in the atmosphere.
1.2TEST OBJECTIVE

DeterminetheabilityoftheGenesisAir2002B.miltoremoveairbornebiologicalmaterialfrom

Contaminated room air.

1.3TESTINGAUTHORITYOn16January2006,U.S.ArmyDevelopmentalTestCommand(DTC),AberdeenProving

Ground (APG), Maryland, issued a test authorization (Reference 1) by activation of the U.S.
ArmyTestandEvaluationCommand(ATEC)DecisionSupportSystem(ADSS)forWestDesertTestCenter(WDTC),US.ArmyDugwayProvingGround(DPG),Utah,toconducttheGenesis

Air Test (Test Project No. 2006-DT-DPG-GENES-Dl032).

1.4TESTCONCEPT
a.TheGenesisAir2002B.milwastherepresentativeunitfortheGAPTMtechnologyinthistest.ThetestswereconductedintheFungusTestChamberandtheAerosolSimulantExposure

Chamber (ASEC), a room-size test chamber at 28:!:5°C.

b.OneGenesisAir2002B.milwassuppliedbythecustomerfortesting..WDTC/DPG

conducted initial inspection and pretest function checks before the challenge testing began.
1.5 SYSTEMDESCRIPTIONGenesisAirsystemsuseGAPTMtechnology,athree-stagegermicidalandair-cleaningprocess.Itisdesignedtotrapparticlesdownto0.3micronsinitsprimaryfilteringstage.Thesecond

stage uses ultraviolet (UV) tube to neutralize and destroy organic contaminants such as airborne
bacteriaandviruses.Thethirdstageusesthepowerofaphotocatalystsectionconsistingofatitaniumoxide(TiO3)-coatedmembranetosafelyconvertdangerouschemicalparticlesintobenigncomponents.ThemembraneisplacedwithitspleatsperpendiculartotheUVtubetominimizeshadowsandmaximizeexposure,activatingthephotocatalyticreaction.Allstagesofthesystemwereemployedinthesetests.

2.1TESTING WITHAGENTCONTAINING PARTICLES PERLITEROFAIR(ACPLA)

2.2.1 Objective

DeterminetheabilityoftheGenesisAir2002B.miltoremoveairborneparticlescontainingfungusspores,bacteriaspores,andvirusparticlesfromroomair.

2.2.2 Criteria

None. However, initially, the Genesis Air 2002B.mil must reduce the concentration of
particlescontainingbacterialmaterialbyapercentageofaknownconcentration.Ultimately,the

technology should show reduction of agent-containing particles per liter of air (ACPLA) over a
period of time (Reference 3).

2.2.3Test Procedure

a.FungustestingwasconductedinaFungusChamberlocatedatCarrFacility,atDugwayProvingGround.BacterialsporeandvirustestingwasconductedintheAerosolSimulant

tsoak11
Line
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ExposureChamber(ASEC)intheWDTC/DPGLifeSciencesTestFacility,atDugwayProvingGround.BothtestchambersandtheGenesisAir2002B.milwereconditionedtoestablish

baseline parameters before the introduction of the challenge organism.

b.Testorganismswereselectedonthebasisoftheirrisktohumans.Inallthreecasesthecandidateswerenormallynon-pathogenictohumans.Thetestorganismsare:

1. Bacillus subtilus var. niger, is a rod shaped bacteria that forms spores, was used as the

challengeorganism.Bacillussubtilusvar.niger(BG)isnormallynon-pathogenicforhumansandisusedinaerosoltestingbytheUS.ArmyasastimulantforBacillusanthraces(Anthrax).2.Aspergillusnigerisblackbreadmold.Itisacommonorganismassociatedwithmoldybread.Itproducessporeswhichareeasilymadeairborne.Itisanopportunisticpathogenforhumans

associated with ear, nose, throat, and lung infections.

3.MS2PhageisavirusthatinfectsonlyE.coli.E.coliisnormalfoundinthegutofmammalsalongwithothermicro-flora.MS2isusedbytheUS.Armyasaviralsimulant.

c. All-glass impingers (AGls) were located to sample air entering and exiting the Genesis
Air2002B.mil.Thesewereattachedtoavacuumpumpandusedtomeasuretheviabilityof

airborne biological material. AGls collect air at 12 liters per minute by bubbling contaminated
airthroughaliquidimpingingfluid.ThedatafromtheAGlswouldgivelivebiologicalmaterialinformationandthedifferencebetweentheconcentrationgoingintotheGenesisfromtheair

exiting would be used to determine the reduction ration of the
d.TwoAerodynamicParticleSizer@(APSTM)wereusedtosizeandcountthenumberofairborneparticlesinthetestchamberandexhaustedfromtheGenesisAir2002B.mil.e.ASonotecdisseminatorwasusedtogenerateacloudofparticlescontainingbiologicalmateriainthetestchambers.Thedisseminatoroperatorcontrolledtheclouddensityandmaintainedthecloudatitsmaximumconcentrationforthedurationofeachtrial.Atkeyintervals,AGIsamples

were collected to show the viability of the biological material in the cloud.
f.Attheendofeachchallenge,theconcentrationofparticleswasal~owedtoreturnto

background level and the AGls were changed.

3. Summary of Results.

3.1Threetypesoftestsconsistingoffivechallenges(trials)eachoftheGenesiswereconducted.

The tests included live fungal spores, live bacterial spores, and live virus. In all three types of
testtherewasareductioninairborneparticleconcentration.Inthefungalsporeandbacterial

spore tests, the concentration of live material appears to be reduced by the Genesis. In the virus
tests,noliveviruswasrecoveredfrompre-Genesisorpost-Genesisair.Thoughliveviruswasdisseminatedduringeachtrial,noliveviruswasrecoveredfromtheAGIsamplers.Virusmaterialespeciallywetvirusmaterialisratherfragileandcanbekilledsimplythroughthe

mechanics of drying in the air.

3.2TheGenesiswastestedaspresentedbythemanufacturer.Itcomesfromthefactorywitha90%exclusionfilter.Thisfilterremovesamajorityoftheairborneparticleslargerthan3.0



micronsindiameter.Theremainingparticlesthataresmallerthan3micronsareeithertrapped

in the second and third stages of the Genesis or are destroyed by the third stage.

3.3 In both the fungus and the bacterial spore tests of the Genesis, the testing demonstrated that
the Genesis appears to be effective in reducing the number airborne particles containing
biological materials by 1 to 2 logs. In the fungal spore and bacterial spore tests, the Genesis
demonstrated the ability to reduce the number of viable airborne spores by approximately 2 to 3
logs.

3.4Inallthreetypesoftests,theGenesiswaschallengedwithconcentrationsofviablematerialmanytimesgreaterthanwhatisconsiderednormal.Forexample,thenormalconcentrationofsomespeciesofmoldsporesintheatmosphererangeslessthan100perliter.Todemonstratea

3-log reduction at that concentration would be next to impossible since you cannot have fractions
ofviablespores.Tocompensateforthisproblem,theGenesiswaschallengedwith

concentrations that are approximately 2-logs higher than normal. Another problem that has to be

compensated for is the size of a single spore. Single fungus spores are much larger than single
bacterial spores. Airborne particles contain fewer fungus spores than the same size particle
containing bacterial spores.

3.5TheAPSwasusedtomeasurethesizeofairborneparticles,andtogiveatotalcountofall

airborne particles in the test chamber air and exhausting back into the chamber from the Genesis.
TheAPSisastandardinstrumentthatusesalasertomeasurethediameterofairborneparticles.Itcountsandbinstheparticlesaccordingtoaerodynamicparticlesizebysamplingairin1Mlvolumespersecond.Itwillaveragetheparticlesizesever10secondsandgivearunningtotalofparticles.BackgrounddataiscollectedbytheAPSpriortoeachtrial.Oftenthisshowsrelativelylargenumbersofextremelysmallparticles.Thesearewaterdropletsanddustparticles

naturally occurring in the air. Data is also collected from dissemination of the biological
materialandforaperiodoftimeneartheendofthetrialafterdisseminationhasstopped.APSs

have been used to study airborne particles for more than 20 years.

3.6AGIsamplershavebeeninserviceformorethan50yearsandareusedtocollectrepresentativesamplesofairlookingforviablebiologicalmaterial.Manydifferentconfigurationsexistbuttheprimaryonesusealiquidcollectionfluidandacriticalorifice.Thecriticalorificefixesthesamplingrate(usually12lpm)andbubblestheairsamplethroughthe

liquid collection fluid. The fluid is then analyzed by traditional microbiological assay to
determinetheconcentrationofviablebiologicalmaterial.Problemsdoexistwithdifferentcollectionfluidsandtypesofairbornebiologicalmaterialbeingsampledforaswellas

environmental conditions. Basically, spore forming bacteria and fungus do very well.in the

environmentoftheAGI.Vegetativecellsmayormaynothaveproblemsandexperiencedictateswhichcollectingfluidsworkbest.ProblemsdoexistwithusingAGlstocollectairborne

VIruS.
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3.8Asdesignedandtested,theGenesiswasabletoremoveorneutralizebetterthan98%ofairbornematerialasitprocessedthechamberair.Thefilterstageofthesystemexcludesparticlesgreaterthan3micronsandappearstoberesponsibleforremovingmorethan50%of

the airborne material.
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