2 2 DEC 2005 METHOD and APPARATUS for PREPARI NG PURE WATER Background The
present invention pertains to nethods of preparing water treatnent

equi prent for shipping and/or storage. The invention al sp7ppECaflis to the
treatment of water, and to nethods of setting up and comm ssioning water
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I f any sterilization and/or di sinfection of the system or assenbly is
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pressure and respoase performance of pumps and other units, may be checked. After testing,

the equipment is drained and/or flushed with gas, usually air, to force out as much liquid as
possible. The equipment may also be partially disassembled, e.g., broken down into smalier,
more transportable sub-units.

1t is, however, extremely difficult, if not impossible, to remove all water from the
system or assembly. Traces of water therefore remain; this may inclede ponded water in
dead end legs of the plumbing or in crannies of the active treatment modules. This residual
water may provide an environment that supports the growth of microorganisms, particularly
bacteria, fungi, and molds, including biofilms, e.g., slime-enclosed colonies of
microorganisms.

Normally equipment is shipped in this wetied condition and, if any sterilization and/or
disinfection of the system or assembly is later needed, it is usnally performed after final
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However, as a trade-off, before final testing and acceptance of the completed

treatment plant by the end user, a system must pass through many stages, which generally
comprise the following:

i. assembly or "pre-fabrication" of a treatment unit at the offsite facility

ii. testing of the treatment unit at the off-site facility;

Zii. preparing the unit for shipping or storage;

iv. optionally, storing the unit prior to shipment;

v. shipping the unit;

vi. storing the unit at the end user site before assemhiy into a complete treatment
system; '

vii. assembly of several units into a complete plant; and

viii. sanitization and testing before acceptance by the end user.

The required degree of sanitization may vary greatly depending on the intended end

use. However, for economic reasons, one would like to make the on-site sanitization,
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used to test the water treatment system or assembly to provide a substantially 100 percent kill

of microorganisms in the system or assembly. A substantially 100 percent kill, as used
herein, means a bacteriologically significant level of kill. The level may be high, e.g., at least
99%, and is preferably a level ofkill that is effective to completely eliminate viable microbial
growth such that colonies of microbes do not form, or are not detected by relevant assays,
during the period before final installation of'the tested equipment. Preferably, water used for
testing the system or assembly is treated so that it is sterile, thereby preventing introduction
of live microorganisms, The water may, for example, be pretreaied by means of sterile
filiers, passage through an effective ultraviolet light sterilization device, passage through a
silver impregnated carbon columu, or similar treatment prior to passage through the
equipment. For ultrapure water treatment systems, preferred biocidal agents are selected
from the group consisting of heat (e.g., in the form of a heated fluid), ozonated water, ozone,

and hydrogen peroxide, all of which leave no residue and thus do not contaminate an
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sanitization occurs during testing. The || q#bi_d and a%_ ]
In another preferred embodiment, the biocidal/biostatic agent is infroduced to the

liquid used to test the system so that sanitization occurs during testing. The liquid and agent
are then displaced by introducing gas via sterile valve(s). The gas may itself be sterile, or
may be introduced using a sterile filter and appropriate sterile vent(s), so as to prevent
recontamination of the system or assembly by microorganisms. Afier the system or assembly
is sterilized in accordance with this invention, any means of ingress by microorganisms is
effectively sealed. Sterile valve assemblies and sterile vent assemblies are well known in the

food and beverage, pharmaceutical, and biotechnology processing industries. Examples of
such sterile valves are Tri-Flo® valves manufactured by Tri Clover Incorporated. Examples

of sterile vents are Aervents® filters manufactured by Millipore Corporation.
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In another preferred embodiment, the biocidal agent is selected from the group

consisting of water containing ozone at a concentration ranging from about 0.0001 mg/L to
12 mg/L; ozone at a concentration ranging from about 0.1 micrograms/L to 2 weight percent
of the liquid; hydrogen peroxide at a concentration ranging from about 10 mg/L to 10 weight
percent of the liquid; peracetic acid at a concentration ranging from about 10 micrograms/L
to 10 weight percent of the liquid; and an alkali hypochlorite at a concentration ranging from
about 0.1 mg/L to 10 weight percent of the liquid.

In another preferred embodiment, the biocidal agent is selected from the group
consisting of iodine, pyrrolidone-iodine, and similar iodine-organic complexes, an
oligodynamic metal such as silver, copper, or zine, and mixtures thereof,

In another preferred embodiment, the biocidal agent is selected from among the group
of biocidal agents consisting of ozone at a concentration ranging from about 1 part per trillion
to 10 volume percent of the gas or vapor mixture used to sterilize the system or assembly;

ethylene oxide at a concentration ranging from about 1 part per trillion to 10 volume percent
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part per Ii]_I’I||I nto 10 v %ré er cent ure used to
sterilize g‘fté’r?l‘ﬁ? S“ﬁs ﬁlfﬂrefﬁeréﬁ%?mﬁi‘g&tb‘?’ég %?saeéﬁe@widmm t hereof. The
i nventi ontredtmmtplamundeﬁeram@‘eﬁth@ftrehtf\ﬂﬁérl ng water, or of providing a

treatment pl fyin ter rein the nethod includes the steps
of assenbl i ngalg%aie?em B d\{'ﬂ%}gﬁ%’é aﬁ'ﬁﬁwgg'gE‘f‘fﬁ%t’i%sth%‘f’at%fr‘ifei‘%@rﬂh’étpfpl ant at a
fabricati Dmtrsammbereﬁtherggmpfmcﬁxmlﬂgeefﬂttratﬁﬂ,rﬁeru@fed chibén ﬂﬂd&ﬂneﬁltr?vﬁ'(qets ani tization
and seal | i}&dfaﬁ(ﬁi %EPPH&P Jis%%’gn 1511 ex@ha}gg &Jdla%s, etlectrgcgaﬁyszs reversal,

filled cell electrodialysis, electrodeionization reversal, electrodiaresis, microfiltration,

membrane filtration, ultrafiltration, nanofiltration, reverse osmosis, hyperfiltration and their
equivalents.

Brief Description of the Drawings

These and other features of the invention will be understood from the description and
claims herein, taken together with the drawings showing details of construction and

illustrative embodiments, wherein:

Figure 1 schematically illustrates water treatment apparatus showing the context of
the invention; and
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transportation to a use site, and thereafter assenbling the nodul es and
assenblies into a treatnent plant and operating the pl azzt ta &mé wat er .
In a preferred enbodi nrent of this aspect of the inventio ,2t E r
treatnment plant or unit is a nmenber of the group including: filtration,
activat ed car Bigurd 2 sehematically illistratay stepsef a processorifdid mpsentiBsatipe. on,
adsorption, ion exchange, el-ectrodialysis, electrodialysis reversal,

filled cabdmiflgenéscpgtighysi s, el ectrodeionization reversal, electrodiaresis,
mcrofiltration, nenbrane filtration, ultrafiltration, nanofiltration,
rever se osnosiFigurdy fllusfrated liguid treatanst eghipiment Hiuivhiah.es tlescriBed sbrelelyri pti on

of . t he Dr,awi ngs These a her f.eatures of .1he invention w Ll .be .
O hder ot oo, B5ay bR Bl andlof e 7 gctifiliof i B srPbe R tbyelfon AL RSP M, 1 ¢ e
dr aw ngs Figeail negudehait 1680 dfcomprisdd efaink onmareclmits | 105110t § V& -eilibsichtingint s,

wherein: Fiqure.l.schematically jllI r S ter treafne appar at us

Show ng. tFURaItE merpancptsd oy ronits SFis ThiE: shfeDaetberaiitbggieathipaics ’
sc hemlat ijcmbli ¥s puimhpis e Rk O sSxﬁSBﬂ?zlulﬁfﬂza maé.omml il ha ey be esithch AVRankd ¢. 00
Detail ed Description Figure 1 illustrates |liquid treatpent equi pnent 100,
whi oh,  adCHEEPInSH OrGiEr Filpion capedacs <lRepdialysisos plepERiinnpaben ISy i n
accor danGexchidnigh bbde siTteR&s, PertapuRibh Qfikts, A tEhsF medbralr GtitsedegasiBéy pment 100
i's conpri ed,o[ one or_nore units 110a, 11 b, 110c - illustratively,

sever al al stpgage tapknerathes tsgtmeghunifs; as woll as pemppandirelaiqd fGUIPMSAL. i  h

rel ated cORROARAERMLMAGN 3RL;BHEDRD welRisBAS si¢h BD&HO5Htic RRThelBeIcdkalandTNE
units 110 may be units such as hanks of reverse osnpsis oOr other

filtrati ofRr ¥espelsirengdly or fosting to yarity) apsrationdl peyfermaperqed thsmuits Hltrativelys

exchange fiffl%o siipthéRMafgtr uR@MYARMAL bdRen'ddviSintdRtaliby RBSAhbARMI aRe uni ts,
degasifi-ers, ~chem cal storage’tanks or other treatnment units, as well as

punps anchirprblee in Biguredasieh shippehie subassembliesp lenpted by asoiningst'e d and (et
testing, RiGh dadel it 8R! It alcd dn@@yvftﬂﬁphﬁéﬁﬁ%e@f@ﬂlé fRentopSElits 3k €nat h,

or testing to verify operational performance of the units. Il]lustratively,
prior to BRpgIefor shippipg by stesilizatiomen disiefeetinn of thelrdnterds walume: andsthennitsare

SUbasse”b%ehﬁﬁaﬁ@ﬁ{i%lgéd%aég%gﬁ@?dnﬁiﬁom Figure 1, such shippable

subassenbl i es are denot ed groupings A, B and C wthin dashed-|ine
boxes. | n accdiigunddllusiraies theproogss A of dupreseniifivantion forpeomiding s treativest ar e

plant. The plant and units will be generally described with reference to water treatment and

purification. However, the invention is also applicable to, and includes, treatment units for
food material, sweeteners, phai-maceuﬁcals, fine chemicals and cosmetics. As shown,
equipmient 100 (Figure 1) comprised of one or more units assembled into a testable assembly
is tested by a test that involves wetting or filling with water, aqueous solution, or other liquid.
The assembly is then substantially sterilized. Sterilization may be effected with heated water
or an aqueous solution, with radiation, or with biocidal or biostatic aqueous solution, biocidal
or biostatic gas or mixtures thereof. Such sterilization may be effected at the same time as
testing is performed, or may be tested afterward, with a separate flow or treatment. For
example, when the testing is simple hydrostatic pressure testing, the testing may be
performed with ozonated water or with a peroxide solution. In other situations, however, the
testing may be performed and the test soluﬁon drained or displaced, with a biocidal agent
then pumped to the interior of the treatment units. Rinses may be effected prior to active

sterilization. In that case, the rinse water is preferably treated to remove microorganisms




prepared for shipping by sterilization or disinfection oftheir interior

vol unme, and the units are sealed and shipped in an aseptic condition.
Figure 2 illustrates the process 200 of the present invedtd QECf @03provi di ng
a treatment plant. The plant and units will_be_g enera,*) y,descriped with

r ef er ence.g. dywdtafiltretioner wgher sujiablle rpmpYa progesshAnd [qeicrably ajsg dre ‘(ll/ htion is

al so appld C%Q'ae Qa1 f’?@%aﬁ]ﬁxﬁépu{fileématt %ﬂﬁﬁ{ﬁ@ﬁl HOinkfbs R pativagsofrat er| al ,

sweet enel®POVBATY Haceut | ca em cal s and cosmatlc(i @‘?@
equi pmentnict6drggisms r'Biut) rinse water oxbiopitlalsabution ispEelerably reated b frge | nto a

testable a %gﬁgg@ﬁﬁlslﬁs tf-a n%qn&ﬁ'e arehh%ctrgﬁduai Michy B, Whiddsffesthatl 1 1 11 ng

“with wat 8 of ot qﬁ The assenbly is then
“-subst ant ilistre sérﬁmmhg reifie d@u@ranﬂlppaled andesdyend eegiams deasagt ielficoBEYEH wat er

e g A i ot

_aqueous as or mxtures thereof Such
sterilizahd ﬂihtyayﬁxb&eﬂiﬂeadrmst aarbiochial) vater matyﬂm ohigined b%%qﬁﬁble CEOsHEPW 8F med, or

may be t %Fglgffr}dﬁf tnfelr V@tﬁ:ﬁ P'éulh?/%l% an%h%tl“ Aftingd &%‘e‘ﬂ@ﬂtaﬁd Rénsitf xanpl e,

when t he St at ¢ pressure te e testing may be
perforrregamgehhﬁﬂmatmbrwwedmarbmmbd mthmdemwmm on. In other

si tuations, wever, t festin E]Egts ution
dr ai ned or d| g"&’@’é’f’& Wﬁ‘faﬁ %P}?g?tggatﬁata?g L@ﬁgﬁq unpeé?goéstéﬁgys?ﬁerlor of
tche tr ealphRidhlatt ﬂﬂio%e cdﬂt&iﬁ&@RﬂﬁiﬁMaﬁsjamdmbmsmembmmmdM jorsgxehdnge zat i on.
In that case, rin efera treae scloQeal
i croorgé?ﬁ“?ﬁﬁ”@“?t@%ﬁévb@b ig‘g %Pflytf tlgsgh%%%nﬁer Sui tabl e
re Im)v a: RiaReS8Hthe ee’fcﬁﬂmbﬁ iueh ﬂihﬁh:le}bamhcﬁ beksire aiatdll tiend endsyjoids andycreiaes |
- nol ecul ar spemes t hat t he

ni cr oor g&¥F 4i¥s e¢ﬁ%?§“e¢$$§fé‘[‘?/\g‘f’%@t“t B e‘ﬁﬁoﬂcl,’r%lﬁ’%&gd?cﬁ’tdg%h ge% X%?eg‘{megr
treated tigreksy Jﬂd@&nﬂfmmﬂ&l &fighent BOtRSoutsitlé wail@inarmbnnedt effertive tupmagantTOC
resi dual and the |ike. This assures that noisture remaining in the device

and pool €8ty Af viehlg ceWa™iBgions does not itself contribute to creation of
cul ture condi g ﬂﬁgrtae deﬂcﬁﬁiﬁﬁirﬂﬁéh foBired fobh Boﬂdi@eddrv&ﬁrmpﬂlﬁcaﬂm wm Ui t abI e
sterility and gurlt of t etreatmetécgij se or tﬁt& )

obt ai ned d@?’ergraﬁ ahal requied fonagiapgpacey 7 EPaB‘?swa et tor

ul trafil tehSouhing ﬁ@@%ﬂmwﬁcaﬁbnss tsnhﬂéﬂyeméw agieboramdxnaﬁﬁrﬁﬂ@iutev for apassage

through a S|Iver actii vated carbon bed and ot her sucE gneral,
appl i cantunitghatasiel bershippediand sared inateltigsrated comicE Wl b"o‘F é 'E‘g tem -
particul agly, ﬁ%ﬁaﬂé}mis% Bgslﬁﬁ)éﬂﬁﬁﬁéﬁﬂﬁ&eﬁ@lsﬁﬁédrc@ﬁmﬁéﬁésdr%toi’a‘arﬂ?th%nes
and/ or ion exchange resins - wll not be dried but will remain wetted

aft er t esdesertp ofiSsudivhsgbigase, and V\henever t he
A dilute mixture of ozone in water or in moist air is one preferred decontaminant. If

portions of the equipment are dry, then preferably the equipment, or those parts of the
equipment, are re-weited for some hours before ozone treatment. However, the short balf life
of ozone makes it iess than effective when portions of the equipment interior are protected by
ponded water, organic residues or the like. Circulation of ozonated water for an extended
period may be necessary fo attain a level of kill that is effective to prevent bacterial growth
over the period of weeks or months uatil plant commissioning.

Other disinfectants include substances such as chlorine, triiodide, hypochlorites,
chlorine dioxide, N-chloramines, iodine and polyvinyl pyrrolidone-iodine complex. Some of
these may be inefiective against some microorganisms at practical concentrations. Alcohols,

such as methanol and isopropanol, may be effectively employed against most



nature of the equipnent is such that one cannot be sure that all dead ends,
joints and crevices are dry, then the nmethod of the present invention
preferably includes a step of sealing the interior of doBEEND0{Et ed

equi pnent _from_the outside world in a manner effective to prevent entry of
vi abl e ceHFYapHsms- sThessagenis gredeacisricidal Bmgicidahand whcidalqud aeidapigh. a boi | er

feed wat RavigPRé k&Riuk OWhitk Idss Sfectith ﬁ%a%{s%ﬂorés,htﬁﬂt WdiRthest BQUt Erfifdal Bf mdst
pharmaceuti cal grade treatnment Bl an hﬂga’t prepares water for cotnfoundl ng
Y Bug

or,
i nj ect abWaterfseatBantapplicatiars s by eadobnd dhenspaling: IR H%yui 1 ed
for a ugblpk Bﬁﬁblysp L dfros tihh&, adided Qhagk Al .ﬁm;aiﬁé rdaghlyegt contai ner

T
will be less than"that required Tor a skid or trailer that 'is to be
shi pped emeBIsIn@ALr ef ri gerated conditions or stored in the deserts of *

Saudi Ar abi . A Rufbb8fo kit b8hicAPBARy b3 Bl as Bherollo BPAipherdl T 19 One

preferred decontam nant. (1 equi pnent are dry, then
pr ef er abtgmpavadeand hisnharols may bévilizedasmellas aciflesuch gubydnpatbenzoieadidonet t ed

for sone; f ?%9 t, : . £ life of
ozone na e%thlrr%(%%’stgé? an gff&erféfél%e 4ehr? por\bl‘r)({)ar% )’gﬁm%ﬁée)&cte%&?}ﬁf#gnt interior
are pr ot ddehvdebfsuchusadBa fmmnldehydersglution or wporiiie girp glutanadddbyle(buChiscul at i on
of ozona ' . r ttain a
Cevel of it Be uioBrB HhETSERO ARl BiohCaMF AN lihd [

peri od ofisinestastsar binstatit sgentst ilh agriton, ceraimiresments ofno®h kfkcitendsnforct ant s

I ncl ude stances such_as. chlorine, triiogdide. hypochiorites chl orine
i oxi o, PRECHHEORES rRY B0 Biichto el pstdark ROBE SypP iR SHEE B o2 Conpl ex.
Sorme of mibitereef18% prepylevefglvecl(andionglpderiat) and i¥s sodimmcsisudiite iapplied Fbr Ipngct i cal
concent” B el Sh ofcE R B LR e P B B
agent s aseothaqiotyol in IR stadks et alkeH carbod/li¢ biocidesiich acpHi @diunt BizeAt¥ or .
ot cr Ve PR peybgfor OF o R S kalCasffolites il pomsss B9y HEQERI ng w t h
alh_cohol- am,isfw&ﬂ&&ﬂldrmemﬂgﬁﬂmﬁnl hbl&&ﬂies@ﬁ&ctﬁéﬂ%‘(}&ﬁ@ﬁbin}ﬁrdﬁé_@@m for R

shi pnent, ext ended, st ul t hnat e reassenbly or conmi ssi oning.
nunber &"%ﬁﬂ?ﬁ%‘ﬂmﬁfm PmpgHaPePYIBREEL uch” as phenolic or di phenyl
conpounds andri sphrIdBinfanbRay tepond 6 measgeamé treadfiet @hASco@itimsSa hy dr oxy
benzoi c gﬁld %r tats Esters g&rp ,, ,the parabens), sorbic acid (2,4

hexadi en Bpag IB?,“IQI ?tgﬁafeéc })etssafqrgﬁgmple, may be effectively disinfected with

steam, but cannot be readily sterilized with chlorine or hypochlorite, or with biocidal or

S

biostatic organic compounds. On the other hand, most RO membranes will not tolerate steam
sterilization, but are readily treated with certain orgaﬁic agents. )
Following disinfection, the system is aseptically flushed or purged. This may be done
with a gas that is also a disinfectant or biocide, or in some embodiments a biocidal gas may
be introduced or circulated after the disinfecting liquid is substantially drained. For example,
ozone may be introduced following the circulation and removal of a water/peroxide
disinfectant. Following disinfection, aseptic seals are also added, if not already present, o
assure that the shippable modules are protected against ingress of further microorganisms.
The effectively sterilized, sealed units are then optionally stored, locally or at a distribution
center, transported, generally stored at an intended use site, such as the plant construction or
assembly site, before final installation and commissioning for water purification. Modules ‘¢

and assemblies treated in accordance with the present invention are then readily placed in




al dehydes (such as a 7% fornmal dehyde sol ution or vapors in air),

gl ut aral dehyde (but this should not be used on sone tépes of RO nenbr ane),
various sunr conpounds, and other disinfectants or bids2 #F 20@0ents. In
addition, certajn_tr %{rrents of known_ ef fecti veness for _ particular units
may be affpYFed %‘“%e&g PeeSt#d qrsrredp PHELSTRt ROt ISQUIAgRSSTESHVR as a

m xture glanksPoryaRilydtRRCardl wigoht dR A iRfigdinY 6RidgiR) foahth d%eBRdiorm bi sul fite
applied for |ong erm storage or shipnent of certain RO nmenbrane units,

triiodi deonngetgd oS el oBRES col  or ot her pol yol in EDR stacks, and

al kal i car boxpla@iBh a5 ihd A&rifsGbn A1 |t QieRERat £ £BLicatRAdits prior bat e
| brLJF and RO el enents. Al kali percarbonates and perborates may al so be

“used, astosiaTpge, shippipgranplestyraggdad visimetaly ipstellation ot arend asensitefth RO

‘menbr anefvefidhanatbe Dplidd/tol ppfalti RZPL4 d?plﬁéﬂt,%{“gxémfple a skid or trailer that is
_(dibrononitrilo rl%péLam ne). The chofce of disinfectant may d%pend on the
ﬁ!lh'gﬁ e thie:

speci f i calrsad priy te Siesawipurenthging takenioybans set wpoahl differewifieldaited car bon
beds, for examﬁa%gg%wgﬁs hdhibe e?éiﬂ&ﬁcf& ﬁgaﬁ%ﬁt%odﬁﬁ&%[{%o&&t cannot

be readily steri rine or hypochlorite, or wth biocidal or
bi ost at i equiprgemite be éensodabiistrangporicd and stored fhnlangthnpaiodRef timeybnditeds saf | | not

agent o ROPTERedl i gl el hodBl df ifp lhenitcl BERN Bl ] O 021 ©
g_ur g_e(cji. little or with vioe sitople cleaingy As geb, théwethod sdismntidlygivei_da :)amrdmmte; of

i oci de, . | FB . intro or
circul at 2@ 2 %?Rm(ﬁg?g@n eg‘% ?%‘gquﬁ)éng%%’g%h‘s&?%sﬁ? %ﬁ’f‘? (gqqrvmé‘;l’%# ed. For

exanpl e, unlowwneouwnsgs dfdidfoglingduced fol |l owi ng the circul ation and renoval of

a wat er/ per ox{ TN Fql | owi;ng . di.si nf ect.i.on septi.c.seals are
al so added, ipiﬁscﬁé cac%éog' fg girs%lgséagts?&f%e bgg’meg&toﬁihls ‘Wﬁﬁgﬁiaﬁ‘ﬂ&ﬁ%‘g dul es
ar e pr ot specHid tagmiaresemploypdethsy ot ubadrih h@genericand desgeiptiven®nse oflyand bt | vel vy

sterilizgd,. sealed.unit.s e then optionally stored, |ocal At a
distri buﬁ‘gé’h‘%géesn‘&é‘ﬁ‘{ai‘?‘aﬁfﬁ E&P?@Q?mﬁh’ﬁﬁmﬁ HOn pug vanptions ‘é‘%‘?‘gjﬁﬂ@d use
site, sundumby otvar pl thnse skilled i the hitimd @ll sudsaeialidng afd medifiosdok aref | nal
installation a omi ssjonin r.water rifjcatiaqn. dul es. and

nssenbl | 2uRes e B NRN O RaR ot S VRl dracubfberstt and ot Zhans hen

readi |y pppeoddl hatet8 add equklea®@eofSer vi ce at the intended use site and
operated to purify water w thout requiring aggressive cleaning or
sanitization, and without risk of instigating biological fouling of related

or connected nenbranes and conponents. In addition to the sterilization
and preparation of equipnent at a fabrication site prior :




to storage, shipping, renpte storage and ultimately installation at an end
user site, the invention nmay be applied to prepare used e?ﬁ%ﬁﬁfﬂﬁ ¢§H
exanple a-skid or trailer that is already in the field, péi @ e

equi pnrent @eimg t aken out and set up at a different field site.

Advant ageousl y, the nethods described herein allow treatnent nodul es and
ot her equi pnent to be dependably transported and stored for |engthy

peri ods ofl.ti ne, mathdd bﬁplbezdﬁtgfa moiulema: iPtrpRf altleathidt %ﬁnt&b‘xﬁ%tfrﬁic@t‘iontéfeat
wat er or other |nt]ﬁﬁde UId at an end user site w [itTtle or with

very si " e %W’ﬁ&‘ﬂth&lﬁl?moﬁmoduql@gmﬁgﬁld@ﬂa@mmtoences
of biof omqun@samd)wﬂfﬂﬁlﬂ%ﬁl@éﬁﬁtaq i ysdl ations of
unanti ci pate unknown sources %1? blllsof’(t)H?‘Iﬁrﬁt‘%%ﬂl ﬁletg? ion has

di scl osed éé@\%@@&ltheelﬂﬂ&% from f‘sm@fulﬁth'ﬂ%ﬂslpﬁﬂﬁeﬁtﬁrmh S@mlizmg ﬁlﬁﬁwghd ssfingitii
terms ar e nesilapashst BibB ,Gg;rlggr&g.ed in a generic and descriptive sense only
and not for the purposes of limtation. It is understood that

nodi fications and variations thereof will naturall y occur to those skilled
in the art, and @bthodHERVA Q%q consi dered to be
within the scope ofothe&lonv ?ﬁ%‘%\aﬁ% es@?@gaa%%é plg?.ﬁor TGRHOR A g
appended M op thedikecwherein tennshodenmemises the St oﬂﬁﬂ&ﬂ@a f4quad Femkhe A Met hod

of provi di rm.a.treatne | ant for (ification of
wat er or Itn]ﬂ:g1 uIﬁal E?eﬁ%% égﬁfoc dﬁl a%&tc’rg P ‘{fﬁgs & @W”&ngrfpﬁ”cﬁlﬁlﬁqsng a
bi oci dal &@g¥aporiinto the hodyké, dndiweling the tratletalpginsidiilbgica in gtdag o liquid used to

flush test fluid fromthe nodule, displacing the Iiquid fromthe nodul e by
gas passed through sterilizing filters, and sealing the nodule against

bi ol ogi caB- | ngﬂ“bs metidd ofichin Ih,o;eheﬁém fHeanGdbleTaicladeReNMe VAN orl Bah Gurb

t r eat ment rlflcatlo e |Like, wherein the rrethod
conpri ses ft’e(glEl IR F‘ﬁ‘gthﬁ Siep Wﬁ?f*af“?% ’Bﬁlf‘g losipg g.yalyve of Arfgagedlng a
bi oci dal &mnbdﬂmaguins!sbh@:g&:at&gﬁssre of gas or vapor and a biocidal gas or
vapor into the nodul e, and sealing the nodul e agai nst bi ol ogi cal ingress.
3. The method of claim1, wherein the nodule includes a sterile valve or

drain thrdugh Thdnmﬂmtihﬁc]alngwﬂem'mﬂﬁ%teﬁ%imduﬁﬁgaiafb%ldﬁlta%gn 1&&?' I ng
i ncl udes I SI n%ﬁg{qﬁﬁ&ve or drain t he nodul e agal nst % ogi cal

i ngress. © 3terppergiyge pf abﬂ’ﬂi |58 t‘h 1991@"%?% &eﬁiﬂgfﬁ(iﬂfpmi pesiadopia
bi oci dal agmmﬁﬂ]cmt Rl @i heated liquid to act as a biocidal agent to achieve an effective level of

kill of any biological species that might normally be present,

5. The method of claim 1, wherein the biocidal agent is an agent that leaves no residual
contaminants in the module. |

o. The method of claim 5, wherein the biocidal agent is selected from the group
consisting of water containing ozone at a concentration ranging from about 0.0001 mg/L to
12 mg/L; ozone at a concentration ranging from about 0.1 micrograms/L to 2 weight percent
of the liquid; hydrogen peroxide at a concentration ranging from about 10 mg/L to 10 weight
percent of the liquid; peracetic acid at a concentration ranging from about 10 micrograms/L
to 10 weight percent of the liquid: and an alkali hypochlorite at a concentration ranging from
about 0.1 mg/L to 10 weight percent of the liquid.
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heating said liquid to a tenperature of about 50 to 100 degrees Centi grade
for a period of time sufficient for the heated liquid to act as a bi oci dal
agent to achieve an effective level of kill of any biolod Qa!]% GrAgses that
m ght nornmally be present. 5. The method of claim1, wherein the biocidal
agent is an agent that |eaves no residual contam nants in the nodule. 6.
-The method of claimb5, wherein the biocidal agent is selected fromthe
group consisting of water containing ozone at a concentration ranging from
about 0.000 1 mge/methmofmmgtwnereammoaaalage@oismteﬂmbmne gromi ng from about

0. 1 mcrqgralk t_ f.the |i hydr ogen peroxi de at
a concent I’g{ll orééféér']&ezs)wfrhg&nl% ouf "W%ﬂf’d’(“f) oig@%ﬁé‘?rﬁﬂ X, *#Br cent oft he

| i quid; peligadyndnic metabisugh assilvanropprrratzingrand aigiraghdrecdm about 10
mcrograns/L to 10 weight percent of the liquid; and an al kali

hypochl ori te at a concentration ranging from about 0. 1 ng/L to 10 wei ght
per cent of®: t heThe ethad of ¢himp2, Wheseln thgeidal agpitaomptisenalgas br wpai rmtdd towher ei n

t he bi oci d&ém}ﬁ%ﬁi‘& of 0 t%Elbﬁﬁé%@éis térﬁ%iaﬁ@ fnddé Pnt iy %%}oﬁﬁfe s ag:ferl&f)cﬁ" ne

pyrroli do i.ne, a&l ne-organi.c co odynam C
net al suc ‘F‘F’i‘fé?e e(’fb?)ﬁ‘g am‘ﬁ'tly ]zqor((tkﬂlé?ﬁépyrhl‘il?&!ﬁﬁbﬁ’e‘tl‘ﬁéh%lﬂght8 The met hod
of claim mpmvﬁﬂgbepnasehhe bi oci dal agent conprises a gas or vapor heated to
a tenperature of 50 to 100 degrees Centigrade and is present in the nodule
for a period of tinme sufficient to effect a substantially 100 %kill of
any bi ol odi cal Thepeathcdofehint 8,nihgiein thelsioatdd] hgentie sqiced &0k anfbng T8 @rodpt hod of

claim 8, Weh&EA iR c@ﬁsﬁﬁfl&d&lpz&ggp&coh ent%aec{o%%[ned b- InhCH{TE B%Eﬁt’eﬁhgﬂ roup of

bi oci dal agents consi st ozone at - a COncen Yom about 1
part per 19 YqhB?FPW@ﬂﬁﬁﬂWﬂwawmmmlleédtbbierllg?amccsystmp:msemblgzt ure used to

sterili ze ethhRnSokide c@,ﬁ,@g(gmla entrati
rangi ng ffg{%\ggbout ?Q%Irt per t%.‘?ﬁ%yﬂ"ﬁpﬁ f F%nﬁhﬁglr&c‘g’rlﬁnepcfceﬁwe gas or

vapor £ gﬁf‘é’éaapc%n?ft'é'l’ i“ﬁdifést%rri@e@yw@m erﬂssalghlémloyme gl orine at a

oncent r atcot&mﬂ‘aﬁﬂgtaﬂgné fr& RS20 U bard pdp @ilion36 110 *véllnh!: b&éhnt SrldeaY B VPG Per cent
of the ga?]n &é‘)ig xture used to_ sterilize the system or as nbly,
oxrd ?Stﬁr

chl orine 8 e SYESLeT 5% Nnehigrige dPF’GFrFte?d@mﬂn![at}ﬂaFﬂtﬂgEEr trillion

to 10 vol dom abeutdeatt per tritlibe togiBsroine\paf et oﬂh&kw&v&b%ﬁdm&&e ubgg i1 ize the
system or

e o R e B ST T
sterilizetillgteyg y@mngpercent of the gas or vapor mixture used to sterilize the system or

assembly; chlorine monoxide at a concentration ranging from about 1 part per trillion to 10

volume percent of the gas or vapor mixture used to sterilize the system or assembly; bromine

chloride at a concentration ranging from about 1 part per trillion to 10 volume percent of the

gas or vapor mixture used to sterilize the system or assembly; sulfur dioxide at a

concentration ranging from about 1 part per trillion to 10 volume percent of the gas or vapor

mixture used to sterilize the system or assembly; and mixtures or combinations thereof,

10.  Ina method of providing treated water, which method comprises seriatim the steps of:
(a) providing a pre-assembled apparatus comprising:
at least one water treatment unit for carrying out at least one water treatment unit

operation, said unit having an interior portion for passing and treating water;
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assenbly; chlorine nonoxi de at a concentration ranging fromabout | part
per trillion to 10 volune percent of the gas or vapor m xture used to
sterilize the systemor assenbly, bromine chloride at a ﬁfrﬁnbh@“ on
rangi ng fromabout 1 part per trillion to 10 vol une percg gas or
vapor m xture used to sterilize the systemor assenbly; sulfur dioxide at a
.concentration ranging fromabout | part per trillion to 10 vol une percent

of the gas or vapor mxture used to sterilize the systemor assenbly;, and
m xtures or combiatikestioon yatehleeenduitip fluid gommpaication with aideastAngifRg t r eat ed

wat er, which et hod, CONRAd SRS tR&hdeAtn &R IS ERAit Bhving drdltedirPuitigh NY a
pre-assenbl ed apparatus conprising: at |east one water treatnent unit for
carrying out at MERSSIn®NEEYer treatnent unit operation, said unit having
an interior portion for passing and treating water; 11 2 2 DEC 2005 at

| east one wat er atridasitone eattiutlet condulittn fhiid communiicativn with adetdh ot Mulideax#t one
fluid entrance J . id..said i . it _havi ng an
interior porti onh&}%%h g%a\se@%“%‘“‘&é‘%q‘g{";%g%"£ wg%avwg%gﬁmgﬁllep% \%\t/éotﬁce%é}q%ﬁ"lget condui t
in fluid communi waet;on with at |east one fluid exit fromsaid treatnent
unit, said outlet conduit having an interior portion for passing water;

(b) dt esting Eh;a -Ybﬁ)ft@fmgttﬁ@@itﬁﬁﬁhmﬁﬂﬂnitff&ﬂedkesgkﬁasﬁ)gaﬂas_iﬂhigglt@saﬁcﬁﬁﬁt; fluid into
said unit; c anspor.ting said water treatnent unit ducring a transport
tinme period in aEGSFf“ER Staﬁt"@ﬁ%g?%ﬁ?é‘" dyipg 2 o'f)mip?ffoﬁid‘g% first stream
of water to satrahspunitenpdrathreranggnduit; (e) passing said first stream of

wat er seriatimthyough.said. Lnter] rdd i.d .water inlet conduit,
t hrough said int Edl’)ipléorg%b%%tilﬂ%rsltpeg%Osfg'{agp{v?\)n@s%fg%Ee?&gﬁ*énﬂ lt’unit, and t hrough
said interior pofe)pesingsaidfrstditromm efrwataris¢riatimdhraeizhi spidinterioa portion ofskidi ng
treated wat §fgo3d condult)thiof 4fldibibr bo §hathRUaRF trohRek §:, Shaadagrat us; the
i mprovenent conprising the Turther step of prior to carrying out step (c),
passing a seeigreniarppon pf erid wateroytiet copsfuit heraby grpviding “§§F%W%é‘1; & t r eat ment

unit to flush tegfrebbidtifl ratharRiep ismistld apaeme; fI uid contains a biocidal
agent, or has \%gen treated or, sel eﬁJtnﬁd to Pe essentially free of viable
er step of: :

m cro- organi sHE MYPVeREptEomprising the ,
prior to carrying out step (c), passing a second fluid into the interior portion of

said water treatment unit to flush test fluid, wherein said second fluid contains a
biocidal agent, or has been treated or selected to be essentially free of viable micro-

organisms, or both.
11.  The method of providing treated water according to claim 10, wherein said second
fluid is passed through said interior portion of said inlet conduit and/or through said interior

portion of said outlet conduit into said interior portion of said freatment unit.

12.  The method of providing freated water according to claim 11, wherein said second

fluid is essentially free of viable micro-organisms.

13.  The method of providing treated water according to claim 11, wherein said second

fluid is essentially free of orgélnic compounds other than biocidal and/or biostatic agents.
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11. The method of providing treated water according to claim 10, wherein
said second fluid is passed through said interior portion of said inlet
conduit and/or through said interior portion of said outlet conduit into
said interior portion of said treatnment unit. 12. The net ? ﬁ%ﬁ%ﬁgl di ng
treated water according to claim11l, wherein said second ¥ i
essentially free of viable mcro-organisns. 13. The net hod of provi di ng
treated water according to claim1l, wherein said second fluid is

essenti al | {A-f r dhe ppthod g%mv\cdmg)mamdmr adchelingttd etaimbi lowheiah sadgbberd bi ost at-i ¢
agents. 12fdd dontils a f ()Y} ter according
to claim o’i wher ej ﬁ@%g?r%%]sog?gﬁa%#@g&éﬁa%e%E’aldnés% a% 'ig %sﬁl\ga??o%l dal

and/ or Yid pemaing iesaid interioq pertion efsaid veatep tieatinent uwf fos mlﬁsisaqmdeabnnmédu d

remai ns I Nir@peiiod Bﬁtﬁiﬁh%fed&@rﬁﬂ;ﬁé&@erﬂﬁera?ﬂ%pa gﬁ thb 59 Brl%grttc ks of 2t 21 | €ast

a predeterm ned. 1t @e eriod within a ermne erature range such
that said PSPl 2dst Pﬁ%‘c%eﬁ@é‘s’?ﬂceﬁ‘i‘ﬂmw@ﬂwﬁp aehmmbmﬁr axfatic agent at
a concent rldodtasis irefafddmitior @oition.achi eve bi oci de and/ or biostasis in said"
interior portion. 15. A method of providing treated water according to
claim 10, wherein said water treatnent unit is a nenber of the group

i ncl udi ng:15%i | Aretthadrof preidingaeated watelx@torfling tor(ﬂd:mqn, wheualu{ sraﬁt\/vméret

irradiati [ 1 i,on aJ si s,
el ect r odi g:lfbatsn?ésﬁls&{ng%/ée@gnéﬁ)&g?%g} 88 Pfimﬁl E%{ap 'gtfv?tgﬁll gar YBdei oni zat i on
reversal, It drerdigtiens lalssorptlnlil, @dsofption,rien ¢mmngmmwmbrsfs; dl&ctradnalm

uItraflItrlgt,dﬁnﬁu&pdgggw&d rfiltrati on and
their equiva ;%nts © Jﬁi},ﬁg iecgrgdé%%%?tﬁﬁé%t%gei?c 45 l];e?r according to

;
clai m 10, Pigfifi@Fon, W@P‘BHP%E‘M“%‘EIH@@ t@pe}ggoiﬂtm}:m@,ﬁwe(sg))sm@he step of
storing sdiyferfifidaton dnd GRIr@Raldari t for a first storage tine in a first
predeterm ned storage tenperature range selected to inhibit growh of

m croorgani sms during said first storage or transport time. 17. A nethod of
provi di ng 1t6reaﬂenbtmﬂtoéproaﬂmgmdatétgwit&aél:cﬁﬂlﬁgt’bQﬂaqul@ff@nkﬂh&@!u&lin | mpr ovenent

18. A hod of di
(ot oa- et r ek BLiTo B dhe furRiBne wRLrER e emes WAEA T RomerERe uni |

i ncl udes anéﬁrﬁbmn@qwmﬁlgﬂ sta@gqibmpahﬁxge rhrpo selédtadgo dibet giodltiesi or portion, said
conponent rﬁi@r‘EB{ghﬁéﬂﬁQﬁ ﬁr. %ﬁfﬂ}gr Qoptrang 3nent sel ected from anong the
c %

group of elenents In oro Wéphragns sterile vents, sterile
val ves and their

17. A method of providing treated water according to claim 10, wherein said

improvement comprises a biocidal and/or biostatic process. -

18. A methed of providing treated water according to claim 10, wherein said water
- treatment unit incluc_ies a componentlfOr_aseptically isolating said interior portion, said
component comprising a gas-permeable component selected from among the group of

elements including microporous diaphragms, sterile vents, sterile valves and their

equivalents.

19. A method of providing treated water according to claim 10, wherein said transport

temperature range of step (c) is selected to inhibit growth of microorganisms during said
transport time period.
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equi val ents. 19. A nethod of providing treated water according to claim 10,
wherein said transport tenperature range of step (c) is selected to
inhibit growth of mcroorganisms during said transport time period. 13 2 2
DEC 2005 20. A nethod of providing treated water accordi id lggcc?%m 10,
wherein said water treatnment unit corrprl ses a nodul e and wherern said

met hod conprises displacing test fluid fromsaid nodule, introducing a

bi oci dal ‘and/or biostatic agent conprising a mxture of gas and/or vapor
with at | édst Amettoil oﬁprda&mgﬂédtafwabtrqs&oadmglto ORfm #0) Mherein\saiB Yatek Nt 0 sai d

o ook i ng A Ol SR AR R S ottt ™™ "
treat ment fipn saidaendplei B’@@iuamgabwbdaland’omw agema.tcmpam@odmawgas es

trod foletiT to t. | ui d d/
nto the ool AN eesBl biejedl Tb RGP IR b b \ePer HF 5 rgaclle%p@dufﬁ >

into the second fI ul sal
di spl aci ngedliag the modyle pgaipstbielpgiead ingreps. ush f | uid from sai d nodul e by a
sterile fluid, and sealing said nodul e agai nst biological ingress. 22. A

i to either of clains 20 gor 21 wherein said nodul e includes

met hod acgqr d| n
a steril&'val 6%“38’#" d of P Fding preiesvaigsiagsording ip glapm 4@ dereingpid weter hod f ur t her

conpri si ngra:hthﬁnﬁxhﬁﬁbrﬁﬂnses&eﬁddu&&nﬁﬂhﬂexﬂ@ﬁ@b&h&%@%%@h@h%ﬁﬁwiﬂgr ess by
cl osi ng sai VI ding treated water

accor di ng *f* °rcbf %ﬁf gagnt 'P‘ffrﬂ?%tgﬁt %B‘(‘}r?ﬂ‘ig‘srs‘f‘tﬂghetsﬁ@nd pidysesito Buashispid fest ng t he
appar at us flaid font itprodateydieplafing'saidnesafiidibr $2id fSPMEHoRRAE mgadesy 40 about

100 d d f t fficient t hi
of 1 oot e TEwah o ey 4 ARGt sllsbacFudi o' That m ght normal |y be

present in the apparatus. 24. The nmet hod of claim 2, wherein the nodul e

i ncludes gpst eA'ﬂeﬁmHQ&c‘éﬁiu%rt? gfg@g%«{]ﬁﬁ?ﬁ@& 21‘@@1: oeth sg&qn mc?udg gas passes,

and the step of seal Inglaclr osl n Ve or drain bal  the
nodul e ag&feH%tvalse on dsgjn Bgueh wich uid pases, ﬂi@ﬂmmﬁ%mmrmﬂz steptofr ei n t he

step of |@5m@gisa€drﬂ&iuﬁaéghlﬁ&'bﬂﬂd icAbRGbss bPebMAESid VARALE fginsai d liquid to a
tenperature of about 50 to 10 degrees Centigrade for a period of tinme

sufficient for the heated liquid to act as a biocidal agent to achieve an

ef f ecti ve 28eveh mathod hf;brbvmi,g &wem@ér@adoe@hg 5 RRfH e@ fhrgat cdﬂﬂp@i@ih% @ernal Iy be

resent. cl wherein the bjocidal i S an agent
P hat | eav eS%p Hgm?l%tgml&g ﬁle apparatus at a temperature of‘ l{:‘om about 50 degrees Cen%grade to g
about 100 degrees Centigrade for a period of time sufficient to achieve an effective level of

kill of any biological species that might normally be present in the apparatus.

24.  The method of claim 2, wherein the module includes a sterile valve or drain through
which the liquid or gas passes, and the step of sealing includes closing a valve or drain to seal
the module against biological ingress.

25.  The method of claim 2, wherein the step of introducing a biocidal agent includes
heating said liquid to a temperature of about 50 to 100 degrees Centigrade for a period of
time sufficient for the heated liquid to act as a biocidal agent to achieve an effective level of

kilt of any biological species that might normally be present.

26.  The method of claim 2, wherein the biocidal agent is an agent that ]eaves no residual

contaminants in the module.
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contam nants in the nodule. 14 2 2 DEC 2005 27. The nethod of claim 26,
wherein the biocidal agent is selected fromthe group consisting of water
cont ai ni ng ozone at a concentration ranging fromabout 0.0001 ng/L to 12
mg/ L; ozone at a concentration ranging from about 0.1 m 2 POEMB(45 to 2

wei ght percent of the liquid; hydrogen peroxide at a concentration ranging
fromabout 10 ng/L to 10 wei ght percent of the liquid;, peracetic acid at a
concentration ranging fromabout 10 micrograns/L to 10 wei ght percent of
the |i qU| @7. anthearetizidiod Flaiohyg odireithet locital apentineoikd Sbm R grapgi ng f rom

bout t d-of cl
D Cwher o1 1 stng bl Uik DRRER oo %%%%?%#8%%%%“15?%@&%‘&%%. hg o
i odi ne, pﬂ?l‘ftﬂﬂr @ame 2t pefinaentrationdangingifiozy abpeidh neicmgraniloo 2 owighipersnt an
ol i godynagk fhe ﬂ&ﬁl@lhy%%péﬁyxﬁfelayﬁonceﬁ%ﬁﬁﬁ' gﬂg ﬁ%ln'?iﬁoutq{?gl tlbl pt NET eof .

29. The net hod m 1, wherein r 58" a gas or
vapor heatpé‘iﬂerFBfth%lh‘l%ﬁé‘iaﬁﬂ“ﬁla@déﬁ‘a%C@Batwmwgtﬂ@wbwdﬂmwmﬂnd is

present imo zmeelmgerb@tame quﬁ&rah@ﬂl dMfali h?ﬁd&ﬁloﬁﬂé%fééﬁn@é?ﬁaﬁo‘ﬁrﬁ%inﬁ@rnor mally be

substanti aéo 00 ,% ﬁé’ oI pe cal species that m
present . ‘Xthj{ ‘frﬁ%‘/’f’r‘? erein the biocidal agent is selected
from anong the group of bi oci dal agent s consisting of ozone at a

concentration aTeTHy! art.per trilli to 10 vol une percent
of the gagkor F{:/h%por 90} Ia‘glqe?ugle 5&%‘? 4ai??5°?%‘sf%te§$§%ﬁ?%’P“Passenbl y;

et hyl ene GRﬂSG@gaqflCdmmhﬂmlamdm agrsppilagiofiineorgakiotdmplepgh per trillion to
10 vol Umoﬁ@fdﬁ%ﬂﬁcm&&lsﬁ&?&%ﬂﬁer%ﬁw ?Eménaﬁé u%c?urestﬁd o sterilize the system
or assenbly; chlorine at a conce on ‘ranging Trom about 1 part per
trillion to 10 vol une percent of the gas or vapor mxture used to

sterilize2bhe Bbsictdd QF cIHSSE Wabnkin t&ml&fdafﬁeﬂ'c%gﬁ%@s £5as3r g&ch%B Ly @t on

ranging from about per trillion perc [ the gas or

vapor m xBfwe U'EE%IOJ‘E% to 3?%??8qu§€efttlﬁ@d%%l’§t1%&9ﬁt 1&3‘9@11361119 forgmpersdaf at a

concentr ahmelsuﬂﬁaagw@‘e&trmzb@hﬁuﬂy 100 P&Kill P&y bidld, %{'dai dpeBesifat iy Ol UME per cent
of the gag,or v mxture used to sterilize the systemor assenbly;

chl orine m)nox epr?fte a concentration ranging fromabout 1 part per trillion
to 10 volunme percent of the gas or vapor mxture used to sterilize the

system or ;@ss I at. a ion rangi ng from about
| " part per@trl:: n%thog % ezgrﬁtr']% g‘FE?ﬁ’f’alﬁe ﬁée ﬁgﬁ"’é‘?ar\’fﬁ'ﬁ P ARt ure used
to steril PE‘éOftlfhéaﬁyts P@msfmg Cdsamnbﬂ acon@ukdtion ratping froke abdut & part per trillion

pari p

to 10 volume percent of the gas or vapor mixture used to sterilize the system or assembly;

ethylene oxide at a concentration ranging from about 1 part per trillion to 10 volume percent
of the gas or vapor mixture used to sterilize the system or assembly; chlorine at a
concentration ranging from about 1 part per trillion to 10 volume percent of the £as or vapor
mixture used to sterilize the system or assembly; chlorine dioxide at a concentration ranging
from about 1 part per trillion to 10 volume percent of the gas or vapor mixture used to
sterilize the system or assembly; bromine at a concentration ranging from about ! part per
trillion to 10 volume percent of the gas or vapor mixture used fo sterilize the system or
assembly, chlorine monoxide at a concentration ranging from about 1 part per trillion fo 10
volume percent of the gas or vapor mixture used to sterilize the system or assembly; bromine
~ chloride at a concentration ranging from about 1 part per trillion to 10 volume percent of the
* gas or vapor mixture used to sterilize the system or assembly; sulfur dioxide at a
concentration ranging from about 1 part per trillion to 10 volume percent of the gas or vapor

mixture used to sterilize the system or assembly; and mixtures or combinations thereof
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concentration ranging fromabout 1 part per trillion to 10 vol une percent
of the gas or vapor mxture used to sterilize the systemor assenbly; and
m xtures or conbinations thereof. 15 2 2 DEC 2005 31. Appgﬁm :@é
providing treated water, said apparatus conprising at |ea %r
treatnment unit for carrying out at |east one water treatnent unit
operation, said unit having an interior portion for passing and treating

wat er; at #east one V\%ter inlet conduit in fluid communication with at
| east one 11 ui PRAASFOE Broyiding Heated,pater seid appuraimmeomprising atdepstong watst condui t

havi ng an lreatmemt it ﬁﬂdfahmg\orittaf le2B&ifei vier WadtRbnt uﬁ@ébera%n 5@ 8kit PG WAL er

out | et conig*é ﬁ f Sﬁqru .cation with at | east one fluid éxit from
sai d treatmsnt WA, °rsp§fsﬂlg treafing Wafer pileast pag ratgr ilst ?%@‘é’i‘i‘@?‘dportl on for
passi ngl \Naftmulwagﬁr?mthashaatlomﬂnar@hht&:chwﬁxdw}hﬁﬁiﬁ?ﬁfinﬁ,@ﬁd lnsaals&,dmgnd
speci al 'y ed. for L Lt accor to the fo edure:
passi ng a I’?‘gg?% Ui apPorﬁl%lan%a%%m\%/avfa? > QoA ?e A Rpe ﬁﬁ?rt‘mﬂ?iﬁﬂn “gb‘? ﬁ%‘gsm ng a
second f | uioEhmugicationwith ah teast o fudd exstfroth saaitmanﬂanaaﬁtmamtouﬂﬂlcbndu& flush test
fluid, Whegain a§ﬁie§jio§§ﬁﬁ6ﬁqbl§s§§h%“ a tv?ﬂe ?n&idb' Ba(%-!itga]ra%gogen Bdg?rd S been

beeg

treated or selected t reeo Vi a
both. 32. %&Bﬁ%ﬁcﬁﬂh?ﬁa@%ﬁ’mfwwc@r@ngﬂﬁhe fahewing protederepr ocess of preparl ng

sai d appar at US(J)%SSMEE%%MJS%%% édﬁﬁ&iﬂﬁfﬁf‘a{upe step of passing a second
fluid through gtgrpﬁfrsl nterior_portion o? sald 'nlét conduit and/or through

said interior B8 aé?“"%daﬂlﬂd Bt theinicgienrfigpid waist eatradngiunit o Spshgest portion of
sai d tr eatfivid)ivhersintsaid %onmwoa&mga&a@;@mgeag of s géeﬁltreaté’a?or\eé]@c&e%@bé ai d

second fl Lgsgnﬁ %5' gg %}oﬂefpéfo-gr%gqs%fsgo\éﬁggtﬂd N m cr o- or gani sns. Appar at us

according to C uid is essentlallyfree of
organi ¢ conpounds other than biocidal and/or biostatic agents. 35.

Appar at us ccondi I erein said second flui,d contai ns at | east
one bi om%al Aﬁ%# %F ?‘%EH cg’a%ggenthgwgl HPee °§§f3p§m§(§?l PR fethj d second
fluid rerréfaﬂwomﬁlrﬁmmciudmtt@rsteppfmmg secafd Mnid throwght seid iiterdapomidioini t for at
| east a_ proadahiacBhdaind b WiroBH ik Bbitof of BRHAS LML SH LEMRELA! ur e T ange

such that sajd portion conta s at one pioci d "Yst atic
agent at #FOHBARE ??ECFWt@Wf ective to achi eve biocide and/or biostasis in

said interior portion. 36. Apparatus according to claim32 wherein said

wat er tr ea3t3rren§& unit is SL n‘?er of t he
. pparatus according to claim 32 wherein said second fluid is essentially free of viable

micro-organisms.

34.  Apparatus according to claim 32 wherein said second fluid is essentially free of

organic compounds other than biocidal and/or biostatic agents.

35.  Apparatus according to claim 32 wherein said second fluid contains at least one
biocidal and/or biostatic agent, and at least a portion of said second fluid remains in said
mterior portion of said water treatment unit for at least a predetermined time period within a
predetermined temperature range such that sajd portion contains at least one biocidal and/er

biostatic agent at a conceniration effective to achieve biocide and/or biostasis in said interior
portion.

36.  Apparatus according to claim 32 wherein said water treatment unit is a member ofthe

group including: filtration, activated carbon filtration, ultraviolet irradiation, absorption,
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group including: filtration, activated carbon filtration, ultraviolet
irradiation, absorption, 16 2 2 DEC 2005 adsorption, ion exchange,

el ectrodi al ysis, electrodialysis reversal, filled cell electrodialysis,

el ectrodei oni zation reversal, electrodiaresis, mcrofilt?ag DEf, 2088nbr ane
filtration, wultrafiltration, nanofiltration, reverse osnosis,
hyperfiltration and their equivalents. 37. Apparatus according to claim 32
wherein the process of preparing said apparatus for transport further

i ncl udes ad B j i t ar . tr.eat.nent Li,-pripr to transport for
a first s&éarrg é"o%’? %ﬁﬁ%g@@%@%% gto %g%wnrg‘&r?ﬁﬁp?g%ﬁffé%g%ﬁr e range
sel ect ed t% Pizpticgrexreshl elerfirodiatesio anicrafiltrstivs, Wembrmg fiizdtin,f i r st st orage or
transport ultrafiltratids nadBRaAGH, iré‘%e@&&‘sﬁ{ogigﬁlg?érﬁtr&lo ly rﬁ@ﬂ!@ﬁfaﬁhﬁ sal d procedure
of preparing the apparatus for transport 1 ncludes a biocidal and/or

bi ostatic process. 39. Apparatus according to claim 32 wherein said water
t r;aat. ment 3Gni t Appuedtuschecording ﬁ@lﬁlﬂ@BE%eéﬁ&l;e%?@cBis%@ﬁ&b&ﬁnﬁﬁ& bijhs 3! d .
interior [ ai onponent co i Sing a gas- perneabl e conponen

sel ect ed 1918 % Ogﬁgtr%r 'Pﬂléééﬁ"rggm N 05}0"81‘5 g’ﬁ‘im‘@’ t?“ﬁ'@?"ﬂﬂl“ﬁ@“?ﬁ*ﬁ#é‘ﬂfﬂ?’éfﬂsa

di aphr agmirst Sereg tine inefirss predatermiricd stomkyempaitiretriit Eeldedd itd/BhiBR kw0
Appar at us q i |.al: wherein said apparatus is transported at a
t enper at urogﬁlge&f(g%aggﬁétg%r&ig%iif%ﬁ%rﬁ%ev&rﬁr%?o "®f00r gani sns during transport.
17

38.  Apparatus according to claim 32 wherein said procedure of preparing the apparatus
for transport includes a biocidal and/or biostatic process.

39.  Apparatus according to claim 32 wherein said water treatment unit includes a _
component for aseptically isolating said interior portion, said component comprising a gas-
permeable component selected from among the group of elements including microporous

diaphragms, sterile vents, sterile valves and their equivalents.

40.  Apparatus according to claim 32 wherein said apparatus is transported at a

temperature selected to inhibit growth of microorganisms during transport.
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