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Protection Branch Report of Test No. 6-09

Somparlson of liicrobial Contamination Levels on
Barboc and Cotton Herringbone Twlll Cloth

- At the request of Dr. James K. Ferguson, Pre?ent!va Medic!dc

Officé, HKanned Spaéecraft Center, & brief lavestigation of a §pectal
cloth called barbac, from which the Biologlcal lsolation Garmart Is
| mada, wasAunQprtaken (i) to determlnc_whether the cloth repels mlcro-
organisms and (i1) tdlfccommend é decontamination proccdure for the
Biologlcal Iso)otion'sarﬁcnt.rjwhcn the asffohautsArethn from lunar.
explorstion, the tentative plén is for eaéb to don‘a Biglogical Iso-
latlohisqrmen: in the raf;; afterrcmerglng from the s§¢cécraft. The
purpose of the Blological I:olatioﬁ Garmont Is to restraln or isolate
ony lunar contamination_onbghe bodles of the astroncuts from tha eartﬁ}y » %g
ethronmont._ A previous test (1) hés fndiéated_théﬁ the Biologiéal" |
Isolation Garment lSicapable of restfa!nlng at leagt 3% of O.QSu |

particles for & 2-hour period of‘ﬁear!né; Hewever, slnce»it is

probabla that some contamination from the astroncut could be trans-

ferred onto tho exterior of the Biological Isolation Garment when It

is donned, & cloth that repels mlérocrganlsms and/or & decontamination




procedura |s deslrable. Conventlonzl chemicsl or heat trestments are
not practicable for decontiminating the garment on &strenauts in a reft,

but the contamlnation could be adhered te the cloth.by spriying the gar-

ment wita @ suppressent such as hale spray. Such a treatment, however,
quld close some of the porés of the cloth and might mcke fhé-garmcnt
uncomfoftable’to wear. | » |

In th(s jnvcsttgét!on, the alf rasistance of the cloth was tested be-
vfore ;nd aftor trestment w!ﬁh a'hairbspray to measure the‘degreé of hatf'
spray clogged the wezve. To test whether m!croorganisés are repelled,

‘pleces of cloth, bath in vortical end horizontal positions, were contami~

nated by natural cerial fallout by én-crt!ficlaliy produced bacterial-
spore aerosol. The results of these tests are reported hercln for both

f- o o baébac and cotton herringbone twill cloth. The herringbone twill was

-
\
>

used only for comparstlive purposes. .

MATERIALS AND HETHODS
For }hls tcst,,an.equal number of squares (1 x 1 inch) of barbsc
cloth (Anggllcé Unlésrm Co., St.rLouls,'No.)'and of cotton'herringione
} ”: E twill cloth were laid horizontally or hung vertically while e#poscd to
the ortificial or natural mlcroblal contamination. Art!f}cia! contami=
natloﬁ v:ds obtained in & chamber by exposure to a Bacillus Lubsilis var

nlger spore zerosol for two hours at approximetoly 60%4 RH. The natural

contaminat lon was obtained in the loboratory. by the_accumufation of




mlcroorganisms frem aerial fallout durlng~a I-dsy perlod ot an enblent
RN getwecn-30 to 40%. Aftor contamination, e$ch square was placed In 3
test tube conta[n!ng.lo ml of O.QS% Tﬁéan-zo solution &nd shoken mechani-
cally fér 10 minutes. To détermlne the lcVo!‘of n;tgral‘cont;mlnétion,
5 mi-of the suspendfng fluIdrwere plcted wlthftrypﬁtcése soy &gar; but
‘for the értlflcle) sppre-cdntéminatédISamples, serial dilutions of the
suSpendihg‘fluid were blated., ﬁélony counts were made aftcr §8sﬁour |
Ihcubatlﬁn et 32 C. |

-Thc aff resiétohcc across barbac of cotton herringbone twill cloth
~ was measured both béfgré_aﬁd sfter trestment with hair spray 2pplled et
8 dlstance nf 5$out'oné~foo;. The cloth, with 2 c!fcu??r akeavofil8
square Incﬁas,-was glémpcd'betwacﬁ two_meta) fuhn;ls a;d the joined
_ edge$ §ealed to provent alr fcakage. The alr flowrthrouéh the epparetus
was_regdlatcdvto 10 llfeés pér minute cs detérmincd by afflcwmeter'
atiached to the Inlet epening. To measure the fesfstance, the pressure
drop across the cloth ués dotermined by a ﬁatgrAmanoma;or attached to

tho outlet. L
RESULTS AND DISCUSSION

The results of the contaminztlion level obtained on the barbac and
cotton herringbone twill cloth.éxposcd to natural ae(iél-fallout and
artificlal bacterial-spore zorosol sre summarized In Table I. The

contamlnatlon level obtalned on barbac cloth wes not significantly

different statistically from that obtalned with cotton herringbone




twill cloth for any ore position by either method of contzmlnatloa, The

difference In tho levol of natural contaminatien on tho two cloths Is

more apparent thon real. Oae highly contamincted sa:mle out of ten
ossayed for each éoslt!on, #artlcally ond horizontally, couscd the
reletlively higher erithmetic svaragoe for cotton herringbone twill cloth
exposed to natural contcmination. As.onc‘would expect tha level of
contamination was gfeatcr»whcn the cloth wss exposed In & horizontal
position than In a vertical ona. o ' .

| The alr réslstance as measurcd by'pre§$ure dlffcfcntlal was eppreci-
ably grester fﬁr barbac c%oth‘than’fqr cotton herringhene twill (table II).
After treatment with halr spray, the atr reslstanﬁe of both cloths were
increesed. The increasce rosistance of barbsc cloth hd&éve} dozs not
scem so great that the Biolog!calrIsolaﬁion Ga uant.wbuld be intoierable_
to wear efteritr@a:ment with halr spray. TS determinérthlé, though, the
entlre Biological Isolction Carment ltself would have to be trected wlth
hair spray end worn.

The use of & suppressent such 8s halr sprey or even tha use bf e
somewhat sticky or tacky surfaced cloth garment has_much merit for the
pufpbso Intended here. That purpqse'of courss is to pravent the releasc
of unwented mtcréorgaplsm# that ﬁlght bo retur&cd from the moon or Mars.

Suppression is an cxcolient method of preventing their relesse. After

use, tha garmzant wlth its cohtamlnatlng m1cr9organlsms could readily be




e

destroyed by Incincration. Chemfcal sterilization of 2 garment, on a
perSon, is less certain. Flrst becouse of a sultable mothod of apnlying
and cceondly, and even more Importsnt, Is the urcertainty of whether |
chemicals thot ere highly active agsinst earth microorganisns vould be
écttvé egainst mlcroorganisws‘that originate on the moon oF cnother
pianet. .

The results indicate that barbas cloth decs not repel.imlcroorganisms

snd thus éontemineflon‘brobab!y would be transferrcd onto the exterior

of the Biologlcal Isolation Garment when It Is donncd.
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Tab‘ =3 I 'y

Comparison of Conteminzatlon Levels on Barbac -
and Cotten Herrlngbone Twlll Cloth

C oznlsms par Squars Inch

© Artificlz] Conteninstion @ Matural Contomination
Type of Cloth . Vertical Horizontol ~ Verticel Horizontal
s - Barbac 27,200 85,90 - b3 13.0°
Cotton _ . _ _ -
Herringbone . ' S : » : .
Twill 18,600 86,900 | 19.4 - Ly

jg | a Each entry Is éen evéfaﬁ of 5 samples exposed” to e B. ub;ulns var nlqar
: ' ' spore cerosol for 2 hours ot nbout 60% Ril.

b Each entry Is an everage of 10 s‘“alcs cx,osed to ecrlel fg!lout for 14 days |
et an anblcnt RH betweun 30 to Loy, . _ :
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Tabie II.

Al Rasistance of farbac and Cotton Herringbone Twil Cloth
Before and After Troatment With Holr Spray '

Pressure Lifferential
{nillimeters of water) ©.

N EE?;::~C!oth B Cotton Herrinabone Twill
Before Tfe;fmcn; | o 7.9 - : 1.6
Aft;f ingirfSpraY}freatmenf» - 9.5 o -t ' 2.&._
After 2 Qair Spfay Treatments . .1 N ' 2.
Aftér,j Hair Spray Tréatmants .i » - 5 .,  C 2.4

8 At on air flow rate of 10 liters/minute across t&'quare>3ncﬁes of cloth.

- Omitted.




	GeneralDisclaimer.pdf
	0003B02.pdf
	0003B03.pdf
	0003B04.pdf
	0003B05.pdf
	0003B06.pdf
	0003B08.pdf
	0003B09.pdf
	0003B10.pdf

