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1. Purpose

Drad? Frea® seacs bo hava unbariaken an ddsossmond of tho Impact of [in Alé Knlght* and Ak
Kaght* [P Ar Puilicallon Systarg oo Bioserosol Inacivatlon i 8 modifed ASHHEAL 52,2
Hr'e tosl duct connacted ko an anvionmanlal (st chambar, Thit ik an inital poposal for
didinasion and con b modfed as wuguited by DSt Frea”,

airmid healthgreun (AHG) has Ao mouded Blleigens a2 anolhes oprdien that can polectially
ba asasssund wilth {he s puifiCaln spabortt k7 o duct, This (B subjoct (5 the Gt
M mEns.

2. Proposal

This propesal B dinded infe 3 seclions, Seclion (3] cesorbes the miche-arganisme vl
dlegena hal AHG rocommande 1o bo vasd Far tha sesaremont of thy Alr Knkghi® alr
P AC3 B Sysitma. bectens (b) and {e) auting the proposed testing prolooois,

{3] Blaparemabe sne Aflsnans

Bioaseoenils: The Spdehes of sinms, bacterda ond Tungl choson for IMs sty ane Ionded te ect
se idbeatsr oganime damarsiolng how ofer spatics kom thosa clssass of
miceerganisma are kel 13 bohae,

AHG sugpestt 2 bloaorossl test paned zandlating of & ol fungnl spotics (Asperpei
riger]. 8 single bacienial specas (Staphntococcus apfdaroveli) and 3 single vines species
(M52 Coliphage). Refer e Appandic 1 B detabed desorpbiort of aach of heea
FhiCarg i Flaaso nehd Mt Al 1a inbiccuesd 01g e qoet 84 dry Spovos in an ingd
cusd, whila that bactenia end vine will ba nebLased ma Fauid fnm dnla The ded.,

Ackitamal micoeoganisms can by [rchaded 2y 1egsfied such a5 Ayeabacirim Sviopmatis
a1 an additional bactorial spacles, Cladosporim o Poyiefium spacios o3 edoRiona fingl
and IrBunrew A o3 on addtionsd ving apecies. Clhor sprchs can aiso be nckided ai the
siryjestion of Dusl Fregt,

Aliargany: AHG suggoils wsing tha housa ol mMile Domafosbagokés pleroaresmnue
allergen Dar pd and the domadllo ool otiorgan Fef o1, ARsrger tosd dust (ATD), whith is
S e of housa ckiy male afoegen, cat allogon oad Ixarmo dust vl Lo used o Inkoducs
e aiferjers kb ha tnl dicl, The partidie slae ond dictibutian of ATO ka compambla bo dunt
faund In homes and Bwis reprosanis a masanabla and approprala chalonga fir congmer
products ratated to the hame.
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(b)) Proximal ard Cletal Sampllng in-duwsl {"Einghs Pooa*}

F [t Freo* wishes 1o congidar testing |hoir & puifizodon syslam wih a singla gasa
mihod, thiy b outined in Pl adaliei. Tl Alr Kaighl® olf patiicatian spston will bs insaea
in her 03 duct a5 indicaled in he diagram bodow. Plhetogrophas will ba taken of the air
puifdtion $ysbem dnslallalea s o-nedled o Dyt Frog* 16 confian that the Botip it
ok,

Tha bast agpreadmarion of & "alngle pass’ waealcd b ECHIovEd Dy ronnlng e oo fan andg
$oting \to chamber to & L0 dum® of air. Thena may ba same ee-dreulstion of tha @i kom
tho chamber back into tha guel, But this wewld boe nagigible, At P dhis! end of the dot, &
MERV 10 iller and 3M Filvete 2400 MPR filles hava bean bstalied 1o prevent passaga of
sirbame micro-cegankme intx he chambor, {hu proventing esatarminates dir from baing
recagulabed thowghviig dudt during tealing.

The test ducl wilk ba decontaminaled bebrdan lort aerm ond then HEPA fioesd conditoned
B ol abomed B circulala o the duct frgm 1he Jdiacant emfaonmantal 1esd echombes. Tha
chanber vil be hen periched (0 Rull sir dump for Smin %o ramcens ey racas of conlaminated
i PAECF by COMITANCAT Y & M fmad L,

chambar

i AR R -
el oovioe uramiaraat

camybng

Tha faliwing tesi-run will be pedfoimed with {he Alr Xnighl* alr pediication dovien tumad off,
ey Iripfico1o | . 3 contral mund, ard inan with I Alf Kekyht® ol povikeallon deves turned on, §i
trisEeate Ee, 3 ie3d rung (joe Table 1 in Appandly 2 foc furlhor dofais)
«  Bopcroslawil bo elrodueed in lhe ducl. dawnatraam ol she Tan s upslivam of e
proodmal sangling wistho 1, Glodercnal Inroduction veil inke place over tha course of
20 minues,
«  Smmpling vall tako plaee witin (he duct upstiman {prex mah ond downstream (daga)
ol lha davica gver 1ho duradon o tha 20 minuta [nrduiion an cullved ki Talde § in
Appandx 2, Heler 1o Appardix 3far sormpling mathiodoony.
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Sikarly, If Aho cEan: decoas ko sfeceed Wik assesamaont of the Alr Kaighl" oir purification
devica agninsl ATD, tha kamae methodsogy oulbinsd abeve would bo uood Lo, 5 sonkol una
mly i devicn fumard FF endg 33 Lokl jurs with 1w évico furnod o,
» ATD will bt [niroduced in e cud, downstraam of the fn and upairoam o the
prowmal 13rrpling stagkan. AT mnigducton oesUrs aver o coines of 20 minulos.
+  Somplieg will thin placa wihin ihe ducl upatream {peshal) aned downlrepm {ol2u)
of Ehwy G Qved (M duraiion of the 30 miéwste nuoducian, Ralar to Appendbe 3 far

Aamplin] rmaSackoiogy.

() Proalmal Zampliing (n-tuch, Distal 3amping In chambor (aEfact ovar tkns)

The ramber is 8 pumpate bull ASTM stardard chambor of 286w onpocily, Ik conalnetsd
Fom Hainkeas skl with afl ralanials complying with kiw VOC emisslon requiremenis. Tho ai
change @AW ean be cantroled wilhin 3 mnge fram 1 to 30 Alr Changos par Hour (ASH).
Temymapiuc: and hamkdity levels cen be couroled a30Es 3 veoe ramge ot all ACH rates.
AHG iecomrntnds (hat tha teat condiEens wi| be sol at 1.0 ai changoa por bour [ACH), 24°C
£ S5 relatve hurnidy.

The Moo MERV 10 fiker pnd 33 Filtrste 2400 WFR Rer) which die mounted &1 the dizial
end of 1he last duct will ba romovad for Ika ega sepordnents o anabls recrooition of air
rgery duct and chasmidar.

The tesl ducl will bo docontarnimalad batween fesl rura and sen HEPASllsed conditoned
wr e alowed o citcubate i 1o dect frem Ihe pdacent erndronmants’ Lest chaniber, The
chaminr vl ba dven svstched 1o full s durng for Smin 1o remove any aes of contamlnated
i e 1 commencenent af Ihe mexd G,

Thatr 'l of the Abr Bnlyt* aly penificaton devica will be resmingd ewe- 2 B curaSoa
dercaed by Drsst Frea®, AHS would recommend 4 hours.

chambcr
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The Rillowang tesbrun vl be parfarmad wilh Big A Knigin* air puificaton oo taned off,
nhighicabe Lo, 3 coningt rune, and 1hon with o Alr Knfghi* ol pocifcabion dodee Iuoined oo, 18
Vighcate be. X sl i (Soa Tobla 2 inAppandle Z for luithar dabails):

« Boaercects will Ba inlreductd i Bha duct, dewmnsiream of b fan and upsisan of e
proamal sompling aftation. Bioseiaaal Inkoduclicn il lake plaoe ever the cowsa of
20 e b,

v Sampieg wil (ke phet within the ducl pstrean (preximaly snd dowralncam {diskal
el the davine suar tg auraion of Be 20 minuts Infroduclon and hen awary 30min up
ko 4 hours, 13 outkned In Tabdo 2. Refer 1o Appanidly 3 for gaamphng mathadclogy.

«  Suwiace sameles will ba Eken belamo, alos inlredhetion and i the end of oach tael
MR 2% roquirsd, Surfacs samighas wll ba taXen in dopheate hory 10x10em amzs on
e chambar fioor,

3. Costs

= Chember Dally Rake: 4,500 parday
»  AssaysAnatysls: Seo table beiaw for coat por gampla,

Alrlarna Surface
Dactaria EES L35
¥irna (4] 11
Allorgen EED L1
Fongl €55 £S5

b wder 0 mxge he ool of the prdiect, we ore hapoy lo dRnaps errhng ot @
predwany masessnenl i ipquid, ool we wotld abndously racommend thal 3oy das
Lmad for markesng olalm4 e pencrhied b IdMicats i order 1o edlabish |Ls stienlific Inlogrity.
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Appendix 1 - Test ltems
Tre spocios of wiue, bamedo ond fungua chosaa for (his study pro irtondod Io oot o

IR cale OFPaniams as to howr, [ ganeral, alhar sparcies liom thase micro-Qmanism Gasses
iy i Funay

Vinptax: Bactewipphapas arm wrusan whieh canmst foplicats oulside (helr hodl bactedis and
ncucky ogptuges which spodiically hdect sirains al Esctiricing <ol {E.cob) Colphages
haro bomn wee a5 SUMOQaky viuaes N AUmands s Mudioe reatng to vikg! eamiaminalion of
adr, vrater and fcod a3 they mimbc the beheviow ol pefwpenic viruses, while boing hamasa
1o humars and anlmals. The M52 soiphage (Levidode: famly} B 8 backriophage which
rpecifically Indects €. col (Wiguia 18553 Brd 18 & PCA-0neolopod 33RAMNA Kodahatral vies with
& damebgr of 2520 (QUR2S0.027pm). MS2 collphage b simlar iv morsho'ogy to
Ficxmovinuees and can pareiet at an icfedious virus i 1ho ondsenmont conpombke wits the
bl Mesbant burds pathogand i the Ploomevwidas family .9, polkevinn, finevins mnd
erermins,

Bachwis: Slaphyincocops epadormiiie ATCC 12228) k a Gram poslive emobe and I 0.5
1.5 o diemete. 11 is a mayor component oF 1he noemal Sk and mesessl mioroliora ad 15
oent of thirty-tnee hnowm species beloaging to 1he genus Staemdccocces, the sBmE gemm
thal brathicilen Fealatar S agrens (VRSA) Lalongs to. Appicantulsly S5% of £laphpteoscc
Beveds o | the BI20 rg e pabila of penatrating the [yngs. THese may posa a himan health
Conmeit M sypedw s lo sbaphyloeod are known be causs ixde sheck amdranis, soakisd
skin apndrome, and s0ft tsaue Infeclions, S, opkformtls |3 ususly non.palhegenic, hovervwr
patents wilh a covrywamlced immng sysiom aro ofien ot Aok fov dewalepleg an infection. H ia
@ ceosisterty isataled mico-arganiam, oinp b e op (v detecled becteda from hoepital
s, iifices g hames,

Eurai Aspergics niger (ATCL 16404) |2 A idifuiteces 260 kinges that 1s commanly Round i
Irdoct ervliorrants, BOBPRATS GhC. 116 53000 ALZO I dn Ihe rongn of 4 = & g in diameter and It
poosses oxcelan) earcramentnl reshtanen (oo bo Hu produdion of malarin). A alke (s
k33 Bhely 1o cawso human civeass (hait sy Alha Axpwplius spadas, bin, flage emoures
of $porns are inhalad, 3 tedous loeg digwase, Daperplicels can ooour. Aecording o
Febplealony depcaitan cakulations ke the nwel obvidus Urealhby pudums In o home
dendirodmart, 30%-20% ol fungal padicios would bo daposiod in dw nose ond 3006404 In
ther obvaclh dorting nanal breothing, whéreos #0% weuld Lo dopbailed In Tha abreol dudng odal
brewtMing. As susch fungl raprosont o vovy Impailar apecl of blsaaroasd lostng
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Appendix 2 - Qutline of Test Runs

Table §: Outtino of Singla Pasa Todl Runs o ba pafaimad wilh tho Alr KnighE ak pinffication
s
Fo b oo i Lrpdesns, F vured o DORTE

Test Run Sampln datalls Sampling Locations
Single Pass Test Run 1 Air Knlght OFF
F .
Biooercac| Introeucthon (M52 | Adr Sampies Bhe taken T;T:Er:;ﬁm ﬁas
Coghrage end S.eaidarmisis | duing bioseiosel | w;z: o
{Curation = 20mén) Intradustion for 20mén -epiarmids !
sirmultanceualy in iho duct.
niroduction AI;Ea.mpFEI_E aa IFEI:rFrn Proodonal ard [istal sampes
Arigoe {Duraicn = 20min) wring ioasresa will b taken o A rkper
inraduciban for 20min sl knreowsly bn tha duel
Dacontzminats Duel, Dumg alr '
Singla Pass Test Run 2 Alr Knight ON
| Frowdrial and Distal tsamples

Bixaergsod [mduction (M52 - Air Samplas are taken
Cchlphagn and S epidarmwis during bloaercac
{Duratlan = 2rmin} indroduction for 20min

Tor K52 Coliphage asd
Sopldormiols will ba tekan
& multanacusly in Tha duct,
Al oamplas ars taken | Prosiing] sond Rt samplas

duting Hosercaad well by Enkan for A ndpor
rlraductsen for 2ie simulleneously n the duct.

Cecontaminale Duct, Durnp alr

Mata: ¥ Duat Free® wishea fo peodad sl Afergan, AT will be Ly educed ang

ollergen Wi B sampled acestiag b b Saree U a-porde Be pasod fir
Aoasrarary i Fabds 1.

Boogrogal Inbroducben
A.rvger (Duration = 20min)

Lo P LB R L TR P TN PR SR T THLE TN o0 PO 1B A
DR SN E L LR TR DR R ST B RV, B e e FT L R DR T TN
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Tathe X Oulllno of Charmbar Tedt Runs 10 bo parfarmed with 1he Ag Knlght® Al puriichtion
Lirvice Te bo pevformad i ool for aoch dovice fa fedod of Greael

Tost Run Sample dalaifa Sampling Locations
Chamber Teat Run 1 " Alr Knight OFF
) “AlrSamplas are laken | Proximol in-duct samples and
B gserosal (niroduction of ouning blooarasol N-chamber samgles wilbe

ezl panel (M52 Collphags, Introdkection for Mmin | taken exnvlandousdy.
Y.opideritdis ard A niger) Swige somples are | Somplos will ba lested for MS2

Dwroticn = 20min taken befora apd nfter | Colphege, Sepidemidis and
introduclion Aricrer
Alr Samplas ara takan T ———
aftar blogeresol it ¢hamber eampies will 06
Inteod uction avary 30mln.
nra Surfaca mamplas am Emtqi::?;l::ﬁmm
taken ak lhe end of he ) L
R —— Crliphage, S opidformids end
raqulned. Anigr
Dacontzsminate Duct, Dump alr ) T
Chambar Tast Run 2 | Alr Knight O
i Alr Sarnples are taken | Prosimal in-duct eEamples and
Bioacnosd ntroduction of durreg bloaerosol Wchamber samples will be

bt parel {MS2 Collphago, intredaciinn for 20mn taken aimudlanooucly.
S.epalermicis and A nfger) Suriace samplesare | Samplos will be ksted ior MS2

Curaiicn = 2{mir laken bafors ord aRer | Cel phage, Sapakeriirdis e
intradhict|on A.ngar

A :ﬂ?ﬁ::s:m“ F:’!JI.H'ITHI n=guct samples and

Intraducticn oveny Mmin. #Eh:mh:“wﬂ“w“ b
nfa Surface saiyles ane sm:u::ﬂllnlii:f:::.n -
Inkgn al the and of tha Collphano. S apidernsidis and

tadl of more frequently as '
resqulred, Agar
" Decanteminate Duet, Oump air
vl o b Tl B By arrs i o [t 8 0 o (Wl vt g Dalha g FiFasd

Barel e Pf B BN B | et o 1 Pl e i
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Pup Trf 0



FESIL e
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Sangling Technbquas ard Analyshs:
Avmad healihgroup's testing Facdily incorporslas alate of ihe il induidrial nygions and
microbéclogy kboratery Capabll tos, Samping of Doy olr and saf0oo 18 pEatrmed duing T
leching pariod, Aliboine nkro-orransms or sllarpen oo sompded ppaveam and dvomicesm
WY et ikl abuncd BB I, 3 required, SUMTACD SwiBS ANe 1Akan 0l he end of tha 18 un,
Afer wampling, tho somplos ore patsed 1o Ihe micrabldgy o Alsipen Liboralory lor
Prumstdind e Pt -

gg_airmid

Yoras:

Ax aampling & perfnrmed with en GHC Blosampler B o few rade of 12,50 min.

Swrface samplinge Swab samplen are Gkan (rom ropoosonbative acess (10x10am) af the Neor
and Jnaleed ke g presencg Jf vinsot. Somphts ara slorod ot 470 onid asaay. Somplol e
e03ly dilsd and viral partcles s enumeratid wiing cel eoliuig oF pRiguo aesay
Eachiiqnen, After incimalion 31 8.5°C,

R

ELY:

= =

Pactnip nd | Alr armplag B gadonmed wing 3 Boddape Impastor gl 283 LT Ao rat.
Sarples me clhected by impaclion oo selacive ogar l2Ins. SUMaco fampling: Swab
saraphes (aken fnom rppresentalivn anexs desrlbed abov ant divided wp 1o enabla analysl
Eor the prmasnoe ol lagel bactmla. Al samrplirs oo spp: ogriatety diided, icdbaied a0 28 ar
35°C for 3 spocilad duralion, and enumanaied aBawng conkmatory kiomlihcaton fests,

gBergany: Alr sampling pumpa, colibiatod o an alfleny ete of ZLimdn, are Eted with Gher
casialod and gats Ebor “Wers The Hilar ks ranioved from the elodol posd samgling and
sioood 1 2470 Lol exbracied and anatyzod for allerger: levels,

il Pkl b 8 il P Bt "l g ol g P 8 S ] Pl ] gkl
Bourkl v A mn i | F R e 1 L S Ty iy g L Ty
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