LINE STEAM SANI TI ZATI ON SYSTEM BACKGROUND OF THE IquQTg?Mn rdi/ Eg;yf

| nvention The present invention relates generally to an ne st '
sanltlzatlon system and nmethod. More particularly, the subject invention
pertains to an on- line steamsanitizatlon system and nethod for- sanitizing
a production plant deionized water supply system such 10 as in a plant for
manuf acturi ng and packagi ng cont act, | enses. The present'invention rel ates
to sanitization processes | 'u.tion processes.
Sterilizatjion is a procest ; B+ environnents nmay
be rendered sterile, which refers to the condltlon of an object, or an

envi ronnent , %ﬁ? ﬁ%ﬂﬁgfbfeTﬁﬁ f&bﬁﬁ%fbﬂg cells, all viable spores (and

ot her resi st and all viruses and subviral
agents capabl e of repllcaIEﬁﬂlﬂé@!ﬂi!&ﬁl!ﬂEEEIEBter|Ilzatlon process must
therefore irreversibl yph@ogtbyene fﬁ¢eﬁ%£ﬁﬁ“fﬁﬁhté?rgéﬁ§£afl td G

pur poses he majn criterion of sterlllty Is satisfied ﬂg the fallure to

det ect vi abl @rchine stepp sanitizakion sfystem apd gethod, o Moxg cct |
material or pavticulerly, m&mjﬁcﬁtmvéneﬁn%rmiwewmslm met hods

such as heat,,includin and _npi st heat a ener gy
such as Ilgh{i%\/se%ea"f ?‘?%‘E?ﬁ%‘i?ﬂﬁ%ﬁﬁ&ﬂ 'b?%% sarfﬁ[% 9 and
al so conbi naal production plant deionized water supply system, such

as in a plant for manufacturing and packaging contact

lenses.

10

The present invention relates to sanitization
processes, which are related to sterilization processes.
Sterilization is a process by which objects, materials
or environments may be rendered sterile, which refers to
the condition of an object, or an environment, which is
free of all living cells, all viable spores (and other
resistant and disseminative forms), and all viruses and
subviral agents capable bf'replicatibn. An effective
sterilization process must therefore irreversibly
inactivate all organisms. For most practical purposes
the main criterion of sterility is satisfied by the
failure to detect viable cells, spores, viruses, etc. on
or in a given object, material or environment.

Methods of sterilization include physical methods such
as heat, including dry heat and moist heat, radiation,
pulsed energy such as light waves, filtration,
ultrasonication; chemical methods, and also combined
physical and chemical methods.
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physi%al and chem cal nethods. 30 35 -2- The present invention enploys
and relates to an on-line sanitization process and nethod, which in a
contact | ens manufacturing and packagi ng pl ant nakes the equi pnent as cl ean
as possible, elimnating mcrobes. 5 However, in this environnment the
validation effort required to guarantee .gterility is not economcally

vi abl e, and accordingly the process is referred to as a sanitization
process rather than a sterilization process. A target bioburden is bel ow

1|000t or gagl S{ns pelr CUbl'PhéIﬂ:@ésertiﬂ ﬁwéfiusx:ﬁsem@s tdwd HFélQitleLtcSOWE f
an rodéction |i such ose for e ckaging o

P oar et Toncct oayLide Sl Pat(OR podtosd ald digiiidd sl 3R 3 "

dei oni zed mt@n@mpslemupﬁmfa@imchucklmmm plant wiakes thepl vy

dei oni zed wat %ﬂlepélsc fr?sanqci]éﬁﬂ@”telwmﬂd‘?%'nﬁ%r%@e%”' zed wat er

for the operat o el ng periornmed ereat. Deion I's generally

distilled g/atliz‘?w%ﬁ%h imsthis envigionmenth theaaalddation effost, emoved

required to guarantee sterility is not economically
viable, and accordingly the process is referred to as a
sanitization process rather than a sterilization
process. A target bioburden is below 1000 organisms per
cubic liter.

10 2. Discussion of the Prior Art

Some plant production lines, such as those for
the production and packaging of contact lenses, have a
separate deionized water supply system with deionized
water pumps, supply lines, and related equipment which
supply deionized water to various areas of the plant
which require deionized water for the operations being
performed thereat. _ .

Deionized water is generally distilled water
which has all minerals and chemical additives removed
therefrom, and is particularly suitable for immersing
contact lenses therein during manufacturing to allow
chemicals therein to leach out, and also for
transferring lenses from oné processing step to the
next. The deionized water and an added surfactant allow
25 the lenses to equilibrate rapidly, reach an eqﬁilibrium

state in which the parameters of the lens do not change,
as is desirable for lens transfer and lens inspection.
Unfortunately, the deionized water supply does

30 not inhibit normal microbe buildup resultant from, among
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E
therefrom and is particularly suitable for inmmersing contact |enses
therein during manufacturing to allow chemcals therein to | each out, and
al so for transferring | enses fromone processing step to the next. The
dei oni zed water and an added surfactant allow 5 the |l enses to equilibrate
rapidly, reach an equilibriumstate in-ghich the parameters of the lens do.
not’ change, as is desirable for lens transfer and |ens inspection.
Unfortunately, the deionized water supply does not inhibit normal nicrobe

bui I dup r eswﬁhmt ﬂ‘ammrsa,nrm Hpelb alr -absenbly ofather parttheotipeheal r

nbly &f th t t
23?$actgnt Véﬁ eq{& %o e{ﬁse'&%]f%& Zﬂg'q‘t ﬁ{cr gnrﬁgggr | ngl ggﬁt he system
has to be savippomts pdhe ddifenldfy thaieticrobesce Bcecvedingdyer fheweeks.

L : I h
Sani tizati oy y"s‘vel:‘e?l h%%a i s%di%iz@ﬁ?x%’%‘i%ibgﬁirlp egﬂEhOQhZSH cyater supply

system posi ti cenent punp I Ca | spense mcroliter

dosages of G@FGWif@ﬁmﬂﬁﬂeMGQ¥ﬁd r@ﬂﬂé@ﬁﬁgtﬂebl gtailﬁﬂerAHEEECQAEBrch

typi cal | y* maql3lasis@id 1oy mﬁrm%niwhw&%ksl Bdp ﬁiYZQYbeaﬁspoépueetot al of

48-80 man hoyrs.. Durin thIS 0 tion, i sagssenb nt which is
Fet urned t odinBIaGemERE: gamkear wnich typica1ly"dispense midrofiter

- dosages of deionized water, and replacing tubing,
filters, etc. which typically might take four persons,
each working 12-20 hours, for a total of 48-80 man
hours. During this operation, the disassembled
equipment which is returned to the deionized water
supply system is sanitized in a sterilizer, which could
be a steam and air mixture in an autoclave, or any |
suitable sterilizer. Equipment such as pumps,
reservoirs and filters were sanitized in a sterilizer in
which steam was injected into the equipment without
disassembly of the equipment. |

One disadvantage of the prior art approach co
sanitizing the deionized water supply system was the
possible contamination of the sanitized components by
contact with the operator's hands and other unclean
surfaces during assembly, and also necessary down time
for the production line, which was down during the
approximately ‘12-20 hour period, while the sanitizing

25 operation was being performed, and this on a production

line normally running 24 hours a day.
SUMMARY OF THE INVENTION

Accordingly, it is a primary object of the
present invention to provide an on-line steam
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supply systemis sanitized in a sterilizer, which could be a steamand air
m xture in an autoclave, or any suitable sterilizer. Equipnment such as
punps, reservoirs and filters were sanitized in a sterilizer in which steam
was injected into the equi pmrent w thout disassenbly of the equi pnent. One

di sadvant age of the prior art approach té~sanitizing the deionized water _
supply system was the possible contam nation of the sanitized conponents by
contact with the gperator's hands and ot her uncl ean, surfaces during

assenbl y, pn83@iddzatdens syptenand methe £0L fr 68LeRiERd| YAEET which was
down during sappdy sgRtewi.mately -12-20 hour period, while the sanitizing

FOnni ng 24 hours a day A SURGARY GEIPRE PRVERS! EREABES IYAFSLOf TS
primary obj etheoprokdsjoeseft ai sasitisingoopevatdonawhich|ime steam 30 35
i her iy obPeTpERRCENEBAIE MR okotnd, dE1ARLESA veter Bty oo 2
oper ati on whB¥ftem while the deionized water supply system is
closed, rather than disassembled and open to possible
recontamination as in the prior art sanitization
process, which provides a much more effective
 sanitization operation than in the prior art, and also
substantially reduces the down time for the plant
production line. _
It would be desirable to sanitize the
deionized water supply system on a production line in an
on-line manner by using steam directed therethrough,
rather than having to disassemble the equipment,
sanitize the disassembled equipment, and then reinstall
it as in the prior art. The use of steam in an on-line
sanitizing operation in the existing deionized water
supply system required that the production line
equipment be modified to withstand the pressure and heat
of the steam sanitizing operation. One such
modification entailed the removal of reservoirs, which
could not withstand the pressure of sanitization, and
their replacement with pressure regulators. The
25 pressure regulators reduce the pressure of the
sanitizing clean steam from approximately 40 psi to
approximately 15 psi, which the positive displacement
pumps can handle during the sanitization procedure.
During normal operations, the pressure regulators reduce
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5 perforned

dei oni zed water supply systemis closed,

to possible

t hrough all of the deionized water supply systemwhile the

recontam nation as in the prlor art sanitization process,

rat her than di sassenbl ed and open

whi ch

provides a nuch nore effective sanitization operation than in the prior
art, and also 10 substantially reduces tBbe down tinme for the plant
ine. It would be desirable to sanitize the deionized water
supply systemon a production line in an 15 on-line manner by using steam
directed t ermmmaﬁaumtdﬁemhmmmm wateirs £rownBpprokémegelpnent ,

production |

sanitize t

art. The use of steaml
dei oni zed watddss

be nodified

coul d not

rvoirs,

aﬁfb ﬁﬁ"lér E'le@hri‘éhnﬁxal gobﬁti‘%ﬁ' n the prior
A one i ng sani £rzi ng operati ba in the exi sting
pasementy pusps, €AN haadleat t he production |ine equi pnent

to wthstamnthe awwwc%ﬂénhnhe%asha abganigeai tizing
operation. One.such

" mn&umé%%??&% ogp dahie; Hieraln. aAnd ates hegl acerent

whi ch

with pressurhouegub&bemsavthabﬂeethereineguHahsesstedmceohhaipsessure of
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the present invention, the house steam is used to heat
deionized water from the deionized water supply to
generate a clean steam therefrom which is suitable for
the sanitization operation on the deionized water supply
system.

One major advantage of the present invention
is that the sanitizing operation is performed through
all of the deionized water supply system while the
dejonized water supply system is closed, rather than
disassembled and open to possible recontamination as in
the prior art sanitization process. The result is a
much more effective sanitization. With the prior art
open sanitization approach, the deionized water supply
system sometimes repopulated with microbes within 72
hours, as evidenced by the bioburden thereof. With the
closed sanitization approach of the present invention,
sometimes the deionized water supply system evidences no
repdpulation with microbes between periodic maintenance
sanitization operations.

A preventative maintenance sanitization
operation pursuant to the present invention reduces the
down time for the plant production line to approximately



F
¥

35 the pressure of the deionized water from approximately 10 psi to
approximately 1-3 psi which the positive displacenent punps can handl e. The
pl ant production line has a deionized water supply system avail abl e
therein, and al so has house steam avail able therein. House steam contains
chem cal additives which nake it unsuit-#dtie for an on- |line steam
sanitization operation. Instead, pursuant to the present invention, the
house steamis used to heat 10 deionized water fromthe deionized water
suppl y to]ge%eh@?ﬁsa cpeparsdehth 1Ac2ef howrsaehinsthePrigR 4nk, t he -

sani ti zat i'onaf@epar F6PmSNat RAcHShOLE ZEFL dBE Bhe SsRL i FaSicn One mmj or
advant age of the esenb inyentjion is that the sanitj qgh] ratlon S
per f or med th‘?B%Eﬁl aphingbhe PTERE R er LR é’é 1ob§ he

dei oni zed matépopuwatyoaybéeweeﬁ péfwvuhcrmﬁfﬁxeﬁéuﬁecbauﬁthﬁﬂﬁaﬁeand open
result 1 s o AR RS et pdcoPiatheed i Y onplien HRARE Lt Sopen
sanltlzatlon approach Thhepde$emtztnweuanns;nﬁﬁqdug&ﬁepneaauﬂa nmes
e b AL FEROG S L TS e AR Dbkl i
also ut1lizes a new manifold design. The old prior art
manifold used 16 tubes, one to each pump. The new

manifold has a symmetrical design with an equal number

of fixtures leading to each of the 16 pumps. The pumps

have also been changed from Kynar pump bodies to

stainless steel pump bodies to withstand the heat and
pressure associated with steam.

In accordance with the teachings herein, the
present invention provides an on-line steam sanitizing
system and method for a production plant deionized water
supply system, which includes deionized water pumps,
supply lines, and related equipment for supplying
deionized water to various areas of the production plant
which require deionized water for the operations being
performed thereat. The deionized water supply is
sanitized by an on-line steam sanitization procedure in
which steam is introduced into and through the deionized
water supply, without disassembly thereof for a minimum
25 sanitization period, after which the production plant

returns to normal operation.

In greater detail, the on-line steam
sanitizing system and method was developed for a plant
for the production and packaging of contact lenses. The
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sonetimes the deionized water supply system evidences no 5 repopul ati on

wi th m crobes between periodic nmaintenance sanitization operations. A

preventative maintenance sanitization operation pursuant to the present

i nvention reduces the down tine for the plant production line to

approximately 30 35 -6- 2 hours, cosmpared to 12-20 hours as in the prior

art, and perforns a nuch nore effective sanitization operation than in the

prior art, often with no m crobe repopul ati on between peri odi c mai nt enance

sani ti zati 'oplsnbpénalhdes aapredbdenfedibytyhehetemnnpmbdasmsemf. The
resent i*nv e r I t I zed wat er

P 88&59? a SO %‘f ?ré’ ife&eﬂa ﬁéﬁ:@é‘%éé‘ n%l&ﬂ'%}e I

supply system and I Zes a new mani esign d prior art

mani f ol d uskeady tebhaecepk clenses cko phedenpsi trdy thereind and o a

symetri cal lé’ﬁé'ﬂf‘aﬂ‘éf&afh@ﬂpﬂ r\bﬁ@ﬁélﬂfmééédfﬁd?sdds@éj'dﬂ to each of the
16 punps. The have al so been changed fr on1§ynar bodies to
stai nl esg %b‘F“ R Re TS SHRBLISH 9 MP3RLAS Ay AWM oci at ed

W th stedmfdi s fanting\ lendde fisae o prfessing stdp o thed
i nvention Fﬁé&ﬂpes an on-line steam sanitizing

The plant production line also has house steam
available therein, which contains chemical additives
which make it unsuitable for an on-line steam
sanitization operation. Accordingly, the héuse steam is
used to heat deionized water from the deionized water
supply to generate a clean steam therefrom which is
suitable for the sanitization operation.

The use of steam in a sanitization operation
in an existing plant deionized water supply system
'reqnired that the production line equipment be modified
to withstand the pressure and heat of the steam
sanitizing operation. The modifications included
removing reservoirs, which provided an open environment
and also could not withstand the pressure and heat of
sanitization, and replacing the reservoirs with pressure
regulators. The pressure regulators reduce the pressure

- of the sanitizing clean steam from approximately 40 psi
to approximately 15 psi during the sanitization
25 procedure, which the positive displacement pumps can
handle. During normal operations, the pressure
regulators reduce the pressure of the deionized water
from approximately 10 psi to approximately 1-3 psi which
the positive displacement pumps can handle. The
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system and nethod for a production plant deionized water supply system

whi ch i ncl udes deioni zed water punps, supply lines, and rel ated equi pnent

for’ suppl yi ng deioni zed water to various areas of t he production plant 20

whi ch require deionized water .for the operations being perforned thereat.

The deioni zed water supply is sanitizedgby an on-line steam sanitization

procedure in which steamis introduced into and through the deionized water

supply, w thout disassenbly thereof for a mninum sanitization period,

after Whl h mdai picauborsnfwtther rinciude tut ildradig gpare imaniflaldgr eat er

detail, e t eq Mel oped for a
U L g bl SRS 3 vl SNCH 1P BN RLIH difeqifae! oped for a

pl ant for t he product1 on and pa enses

1 plant inclnurker %ﬁeﬂbs@lf%ﬁzlhét %é:r%lq'?"é’r afosdhe @luraldtiyzof water are

suppl i ed to 0 end Bk 1101 4 SR KRR thubedC @id RyAaye ¥ ixdu@sdeposi t ed
t herein, to alens_tra fer fa§I|It ﬁhEFEIn asu ed do ﬁ of 5
dei oni zed vvater are SL?HH’T gnsferring

| enses fr Omduicorizek o ter $tt§p]I10 sylstene throligh @ am:tpluﬂtu&hlma,l ine al so

has house:mﬁﬁygh is closed during the steam sanitization operation,

and opened thereafter. The clean steam is also

introduced into the deionized water supply through a

shut-off valve, which is opened during the steam

sanitization nperation, and is closed thereafter.

BRIEF DESCRIPTION OF THE DRAWINGS _

The foregoing objects and advantages of the
present invention for an on-line steam sanitization
system and method may be more readily understood by one
skilled in the art with reference being had to the
following detailed description of several preferred
embodiments thereof, taken in conjunction with the
accompanying drawings wherein like elements are
designated by identical reference numerals throughout
the several views, and in which:

Figure 1 illustrates a piping schematic
diagram for the deionized water supply of a plant
production line for the production and packaging of
contact lenses.

25 Figure 2 is a more detailed piping schematic
0of the deionized water supply for a plant production
line for the production and packaging of contact lenses;

Figure 3 is a detailed piping diagram for the
deionized water supply of a predose facility; and
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avai | abl e therein, which contains chem cal additives which nake it

unsui table for an on-line steam sanitization operation. Accordingly, the
house steamis used to heat deionized water fromthe deionized water supply
to generate a clean steamtherefromwhich is suitable for the sanitization
operation. The use of steamin a sanitiz8tion operation 5 in an_ existing

pl ant dei oni zed water supply systemrequired that the production |ine

equi pnent be nodified to wthstand the pressure and heat of the steam
sani ti zi ng, oper ati on. Figuwediédf isari detaidedupépingndiaggameforvbhes, which

provi ded ah QRIBAIBU 9ATRR! $aBpIToR! 80160l rlRLedk ! BaLpfyle pressure
and Feora

and heat of sanitizati on, cin reservolrs wt essure
regul at ors. ﬂEEAJLEthESQBxBWEQNnQE TH HPBEEEE_ﬁressure of the saniti zi ng

cl ean steamfrom appr omewakehm 4eopehet arawmhgslmt@éﬂailﬁ Peigdtéi Dy the

cani 2oL on S5 RERSEAlTS, il LORRSRLL NFackaR ASETRIL AR50
pressure of WHEedesuppigdfnatarplanu1pppduatnunelynéif¢s|thebapprOX|nater
v P oo ErpABEREh b, FRERAFRE™OL SURERCE Lol o il prihe
production line is normally supplied with deionized (DI)
water at 10. Deionized water is generally distilled
water which has all minerals and chemical additives
removed therefrom, and is particularly suitable with an
added surfactant for immersing contact lenses therein
during manufacturing to allow chemicals therein to leach
out and equilibrate quickly, and for transferring lenses
from one processing step to the next. The deionized
water allows the lenses to equilibrate, reach an
equilibrium state in which the parameters of the lens do

not change, as is desirable for lens transfer and lens

10

15

inspection.
The plant production line is also normally
- supplied with house steam at 16 through a ball valve 18
and check valve 20. Unfortunately, house steam contains
chemical additives which make it unsuitable for an on-
line steam sanitization operation. Instead, pursuant to
the present invention, the house steam is used in a DI
steam generating vessel 22 to heat deionized water from
the deionized water supply to generate a clean steam
therefrom at 24 which is suitable for a sanitization
operation on the deionized water supply system. The DI
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desi gn which has a symetrical design with an equal nunber of fixtures

| eading to each of the plurality of punps, and utilizing Kynar tubes and
Kyrar fixtures. 5 The deionized water is introduced into the

dei oni zed water supply systemthrough a shut-off valve, which is closed
during the steam sanitization operation,jgnd opened thereafter. The clean .
steamis also introduced into the deionized water supply through a shut-off
val ve, which is opened during the steam 10 sanitization operation, and is

closed thereatigdn Sd&l IFSER SppiNdd adfaggrdNiatelie 12aregeitnasobj ects

and advant dges of the present invention for an on-line steam sanitization
15 systemaﬂuPﬁﬁﬂgﬂﬁPnay be nore readily understood by one skilled in the
art with reference bei nphégplldmt tpwodudt iov g réetidi lust rédted iimt i on of

rccompanyi ng HABEGGE Theret 1T i ushis and. erdading. 3%, Yokl
reference gurhtgﬂgs,t rardigincludds thaves faaiildisiesa®s,i 28waindh30Fi gure 1
| lustrates uplgy e & forti A ABde} iR UpEeAridhgl. Sapply Of a
pl ant production line tor the production an ackagi g of contact | enses.
%5 PradRRe £2G HLAEYHG SHARK I8k AFEG0Res: fc SRIPB1ZEd HBLEE oni 7ed
wat er supply deoipatkige mdlehy tiheh IddaRly’ o lalteeptodensesn tanBepackagi ng
of contact l%@%ﬁ%ited therein. The lens transfer facilities 28 and

30 supply deionized water to nozzles on robotic arms for
10 transferring lenses from one processing step to the next
in operations performed between hydration and packaging
in post hydration.

During normal operation of the plant
production line, the predose facility 26 and the lens
transfer facilities 28 and 30 are supplied with
deionized water from the house deionized water supply 10
through a valve 32, which must be sanitized
periodically, such as once every several weeks.

Accordingly, periodically such as every three
weeks, the plant production line is shut down, and the
production plant deionized water supply is sanitized by
an on-line steam sanitization system as illustrated in
Figure 1. Then, the house deionized water supply is
shut off by valve 32, and clean steam is introduced, by
opening valve 34, into and through the deionized water
supply systems of the predose and lens transfer
facilities 26, 28 and 30. The clean steam should flow
through and sanitize the equipment for a minimum

predetermined sanitization period, such as 30 minutes,
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Figure 3 is a detailed piping diagramfor the deionized water supply of a
predose facility; and 30 35 -9- 1 Figure 4 is a detailed

pi pi ng di agram for the deionized water supply of a lens transfer facility.
DETAI LED DESCRI PTI ON OF THE DRAW NGS Referring to the drawi ngs in detail
Figure 1 5 illustrates a piping schematigydiagramfor the deionized water
supply for a plant production line for the production and packagi ng of
contact |enses. The plant production line is normally supplied with

dei oni zed (Digngene éitife oFdrUl 7t IR IDnvertIGif on phodlickien vater

which has all mnerals and chenjcal .additives 10 renoved therefrom and is
particul arl y g2 elzatirn andiRark Ha Rrodickign takessoRg MRt act | enses
therein duri pprorimately 3 icurd | @bnpared Al 12v@0choure headh ehe and

equi librate qui.ckly, .and r.transferring l.ense from.one.processi ng
step to the ﬂ’é‘)&o.r ﬁﬁat’dei%‘%sz'etﬁ\%atpgesaﬁ'ﬁoﬁy’twgil%(gh§¢?§“t1 se&ﬁi | brat e,
reach an eguisubstiantigltdedrease dn tlesty productionotimeeofetbedo not
change, as hiryﬁg.rable for lens transfer and | ens inspection.

Another advantage of the present invention is
that the sanitizing operation is much cleaner and more
effective as it is performed through all of the
deionized water supply system while it is closed, rather
than disassembled and open to possible recontamination
as in the prior art sanitization process. The result is
a much more effective sanitization process. With the
prior art open sanitization approach, the deionized
water supply system is sometimes repopulated with
15 microbes within 72 hours, as evidenced by the bioburden
thereof. With the closed sanitization approach of the
present invention, sometimes the deionized water supply
system evidences no repopulation with microbes between
periodic maintenance sanitization operations.

Figure 2 is a more detailed piping schematic
of the deionized water supply for a plant production
line for the production and packaging of contact lenses.
During a sanitization operation, clean steam from a
sterilizer as shown in Figure 1 is introduced at the
25 upper left at 40, with condensate collecting in a steam

trap 42. The clean steam flows through a ball valve 44,
through steam pressure regulator 46, by pressure gage
48, through ball valve 50, through a T fitting 52, in

30 one leg 54 downwardly to a further T fitting 56, in one
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The plant production line is also nornmally 20 supplied w th house steam at
16 through a ball valve 18 and check valve 20. Unfortunately, house steam
contains chem cal additives which nake it unsuitable for an on- |ine steam
sanitization operation. Instead, pursuant to the present invention, the
house steamis used in a D 25 stean1gq3 rating vessel 22 to heat deionized
wat er fromthe deionized water supply td“generate a clean steamtherefrom
at 24 which is suitable for a sanitization operation on the deionized water

| t T | 3 -10- ¢l 24 j N t
appr oxi macel 3092 3pcrP e 1ot Ehrgligh An aRPRAE BB, P! FORF o
il lustrated dA2Fi gandtarys wamgspcgprequéaton 6R¢ bycaopregsufecgagect
| enses, and b@glgﬂggubhrgg k%%ng |g§f2§,F??§a§€ 88 g?b“hséﬁﬂﬁ ffldelonlzed

water in their “operatrons. ose facl suppl 1 es predoses of

dei oni zed waterat prederggfacidityy68hwhichafigeds 16 chpedose spazzlege

deposi ted thggehBedIl8 h0NS Retighehgl 86iti §65StRE Alghd 0169 F2pp! Y

dei oni zed 5vaf er to nozzlea on ro?gtlg gh e f or trfn Ierrlpg | enses from one
processi ng st€pdsotpnan,adpptor 74, 3/8" comp to 1/2" sanitary, :

pressure regulator 76, gage 78, an adaptor 80, 3/8" comp
to 1/2" sanitary, to a Kynar T 82, and then to both lens
transfer facilities 84, each of which feeds 16 transfer
nozzles 85. Returning to T 52, the right leg 86 flows
to a pressure relief valve 88, a check valve 90, and a
degasser 92, which is a vacuum vessel to degas the
deionized water during normal production, up to a ball
valve 96. The vacuum degasser is supplied with a vacuum
by a vacuum pump 98, operating through a vacuum relief
valve 100, and a pressure gage 102.

Figure 3 is a piping detail diagram for the
deionized water supply of a predose facility. 1In Figure
3, all fittings and tubing are Kynar, and all fittings
have steel grippers. Fluid (either deionized water
during normal operation or clean steam during a
sanitizing operation) flows through a central tube 110,
Kynar tubing 3/8" OD x 1/4" ID, to a 3/8" Kynar T 112,
and then divides to the left to one additional 3/8"
Kynar T 114, and one additional 3/8" Kynar L 115, and
25, also divides to the right to one additional 3/8" Kynar T

114, and one additional 3/8" Kynar L 115.

The arrangement includes four symmetrical legs
116, 118, 120 and 122, one leg depending from each T 114
or L 115. Only the left—moét leg 116 of the four
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I n oﬁerat?ons performed between hydration and packagi ng in post hydration.
During normal operation of the plant production line, the predose facility
26 and the lens transfer facilities 28 and 30 are supplied with deionized
‘water fromthe house deioni zed water supply 10 through a val ve 32, which
‘nmust be sanitized periodically, such as once every several weeks.
Accordingly, periodically such as every-iBree weeks, the plant production
line is shut down, and the production plant deionized water supply is

sanitized by an on-line steam sanitization systemas illustrated in Figure
1. Then, the fvumetzicahi keaswhl6risybplystrated in fdetail \in JFigure ong
clean steamig,i Bha0odYCREL1DNe 26xpPeINEE YRl d6tSH1 Wit gl through the

dei oni zed I h d I jJiti
26, 25 and 309neRERERBATHG: EBRF oo SReE, Fired nes i bty And a1 O
equi pnent foranensubsuanpieﬂbyadémetbshni tFiasid ofl gwes itdcbouggic ithees 30
mnutes, 30 3p,gu % gM E{'eaei‘}é-‘ﬁ}ii’igﬁr{% e 1 FOWR WHEh Tt&:o[i?eqfi;e%““'on

to sanitizaion an ack to produc €S oné nan approxi na hour s,
conpared t0 1guccesgpive 1447 T's he2prangd arlastihi/4" tthd 28-es&ludidiventi on

results in athen flows to the right (in Figure 3) in four
substantially identical legs 130, 132, 134 and 136.

Each leg includes a 1/4" tube 138, a union 140, a
positive displacement pump 142, the output of which
flows through a 1/4" L 144, through a 1/4" OD x 1/8" ID
Kynar tube 145, through locks 146 (manufactured by
Luer), which are essentially medical fittings, to Teflon
or stainless steel nozzles or needles 148, through which
a dosage of deionized water is injected into a package
or container for handling a contact lens therein.

Figure 4 is a piping detail diagram of the
deionized water supply of a lens transfer facility. 1In
Figure 3, all fittings and tubing are Kynar, and all
fittings have steel grippers. Fluid (either deionized
water during normal operation or clean steam during a
sanitizing operation) flows into a central tube 210,
Kynar tubing 3/8" OD x 1/4" ID, to a 3/8" Kynar T 212,
and then divides to the left to one additional 3/8"
Kynar T 214, and one additional 3/8" Kynar L 215, and
25 also divides to the right to one additional 3/8" Kynar T

214, and one additional 3/8" Kynar L 215. The
arrangement includes four symmetrical legs 216, 218, 220
and 222, one leg depending from each L 215 or T 214.
Only the left-most 216 of the four symmetrical legs is
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substantial decrease in | ost production tinme of the plant. Another

advant age of the present invention is that the sanitizing operation is nuch
cleaner and nore effective as it is performed through all of the deionized
wat er supply systemwhile it is closed, rather than di sassenbl ed and open
to possible recontam nation as in the prlgé_art sanitization process. The-
result is a nmuch nore effective sanitization process. Wth the prior art
open sanitization approach, the deionized water supply systemis sonetines

repopul ated Wi i cLobes MifbPal? IR Pudd £YIARICRY P 1 fig, bi oburden

t hereof. Wgh rzatton app oach o e present I nvention,
sormetines the expbained imtdetaippvithythemnderitanding thatotlleati on with

m crobes bet wegindErinfbs f@;g&tf Oﬁzf]éad(}&d'iﬁ RYAA RLLy U © 2 is

a nore detailed p|p|ng sch tic of el oni ze mater sup or a plant
production |intdestieab. prbbatd Hlo hrRuahyithe o/ & okt &k §es Duri ng
a sani tizati on3pgres Bt4 '0NreduEad meaemd renenm o szldezeuctﬁes%llw l/q~Figure

LS M OB SR Shad  n EBRY LB i L RN T i B e
pressure regulmight 44 n Figumss )y dyaipmri Zubstantdla 1y I1dem|tx1ea501eghr ough
gongl tting 52340 24F, |28 Ynd VIR Paed Ay i bHes' o 14 "¢upd N ONE
238, a union 240, a positive displacement pump 242, the

output of which flows through a 1/4" x 1/8" reducer 244,
through a 1/8" OD x 1/16" ID tube 246, to lens transfer
nozzles 248, through which a dosage of deionized water
is injected into a package or container for transferring
lenses from one processing step to the next.

While several embodiments and variations of
the present invention for an on-line steam sanitization
system and method are described in detail herein, it
should be apparent that the disclosure and teachings of
the present invention will suggest many alternative
designs to those skilled in the art.

10

15

20

25

30

35



-12- 1 I§§§§§“T6‘Tﬁé‘feff7-+hrough an adaptor 60, 3/8" conp. to 1/2"

sanitary,J I r 62, by a pressure gage 64, through an adaptor
66, 3/ 8" mmﬁ[mnmﬂegﬂ@rary to a predose facility 68 which feeds 16
predose noZzl é€s er me 70. Returning to T 56, the right leg 72 | eads
to an adaptor 74, 3/8" conmp to 1/2" sanitary, pressure regulator 76, gage .
78, an adaptor 80, 3/8" conp to 1/2" saniS-ary, to a Kynar T 82, and then to
both lens transfer facilities 84, each of which feeds 16 transfer 0 nozzles
85. Returning to T 52, the right leg 86 flows to a pressure relief valve
88, a chec§ \WHAR 1% CLAIMED iSrasser 92, which is a vacuum vessel to degas

the deioni Zed water durjng gprdm 1 e GteamP Barit i3 ny BRithod@whichb. The
vacuum degasser is,sggflied Wit h vacuum by a vacuum punp 98, operating
through a vackRRRTIe%4 SPRRYX/NG Geioniged é’i"éfé-‘u@r&é‘gé‘ ®02. Figure 3is a
pi pi ng det ai Ipxicgstaron Pladnte didioniizedd watlear supplllyy s9stempr efieeh facility.
In Figure 3, all, fitti an uhi re_Kynar nd,all fitti.ngs have stee
grippers. &l Lfl'}f](‘%‘ﬁ%ec{}gg’ * (rllldtzé'%t%t @P""?ﬁ'd%”ﬁ’ﬁ’gyn&rlﬁﬁﬁ'oﬁg ation or clean
st eam dur i ng relsted iequipmemdy,aticosuppllywdetiondagtd watemt tal vauboeus10,

Kynar tubi ng y ’ Andladi a Ivides to
el eft to gﬁ.{ae%as dg}t ?%grjléaﬁrgdg/ ctidn?plafit (hith Feddfre®8dibhtled

water for the operations being performed thereat, and
sanitizing the production plant deionized water supply

by an on-line steam sanitization procedure in which

steam is introduced into and through the deionized water
supply, without disassembling the deionized water supply
system, for a predetermined sanitization period, after

which the production plant is returned to normal

10

operation.
15 2. An on-line steam sanitizing method for a
production plant as claimed in claim 1, wherein the
deionized water is supplied to a production plant which
produces and packages contact lenses.

3. An on-line steam sanitizing method for a
production plant as claimed in claim 2, wherein the
deionized water is supplied to a predose facility for
supplying predoses of deionized water to packages making
them ready to accept lenses to be'deposited therein, and
to a lens transfer facility for supplying measured doses
of deionized water to nozzles on robotic arms for
transferring lenses from one processing step to the
next.

20

25

4. An on-line steam sanitizing method for a
production plant as claimed in claim 2, wherein a source
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Kynar T 114, and one additional 3/8" Kynar L 115, and 25 also divides to
the right to mm““mt“ 8" Kynar T 114, and one additional 3/8" Kynar
L 115. The aA“ﬂIH | s four symetrical legs 116, 118, 120 and
122, one |leg depénding®"fromeach T 114 or L 115. Only the left-npst leg 116
of the four 30 35 -13- 1 symmetrical lggs 116 is illustrated in detail .

in Figure 3, and it will be explained in tRtail with the understanding that
the other three legs 118, 120 and 122 are substantially identical. Fluid

fl ows through t 3/ 8" 115 to.a 3[(8"'-1/4" T er 4 d hr ee
successi ve {/ ZPP1E'§°‘1% s;trﬁ?"h heass éeit.o ]{%.&%%uifﬁ%hgﬁ% I‘%\?@rﬁi%%%e
right (in Figwated supflyurtc gestearattienld \cliedmidedonilzegs st@@am 132, 134 and
136. Each legy %éﬁ?ﬁ a " , [ 0 RARY

di spl acenent |c}£uﬂrf]ép5:"l Lt r@%&%ﬁpﬁmﬁﬁdﬁﬁs#&ﬁék a %5 4't’ihL%ff4,
through a 1/ 4'sapdbtdzing sit8Reynar tube 145, through |ocks 146 (nmanufactured
by Luer), which are essenti @l bnBdinedlstidan isanitizingemethodr faraimnl ess

S e B ot ochelos sacisnin oSl 3, SRR  heeua EhE uiBl o '
of steam in a sanitizing operation in an existing
deionized water supply system required modifying the
production plant equipment to withstand the pressure and
heat of the steam sanitizing step.

6. An on-line steam sanitizing method for a
production plant as claimed in claim 5, wherein said
modifying step includes removing reservoirs, which could
not withstand the pressure and heat of sanitization, and
replacing the reservoirs with pressure regulators.

15 7. An on-line steam sanitizing method for a
production plant as claimed in claim 6, including
reducing the pressure of the sanitizing clean steam from
approximately 10 psi to approximately 1-3 psi with the
pressure regulators. '

8. An on-line steam sanitizing method for a
production plant as claimed in claim 5, wherein said
modifying step includes utilizing a new manifold design

~ which has a symmetrical design leading to each of the
pumps . .

5 9. An on-line steam sanitizing method for a

production plant as claimed in claim 8, including

utilizing in the symmetrical design an equal number of
fixtures leading in each line to each of a plurality of
pumps in a symmetrical arrangement.
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Figure 4 is a piping detail diagramof the deionized water supply of a |lens
transfer faC|+rfy~—T‘—FT§UT€~§_géII fittings and tubing are Kynar, and al
fittings have iumln d (either deionized 20 water during

nor mal operati mﬁﬂ ﬂ“!mﬂmﬂ during a sanitizing operation) flows into a
central tube 21 ynar tubfng*3/8" OD x 1/4" ID, to a 3/8" Kynar T 212, .
and then divides to the left to one addi¥%ional 3/8" Kynar T 214, and one

additional 3/8" Kynar L 215, and 25 also divides to the right to one
addi tional 3/8" Kynar T 214, and qne additi onal 3/.8" Kynar

arrangemeni incl udes fotf- syim@ldne stgam fgnitizin Heﬁﬁﬂdzgg? ggg | eg
geﬁﬁg?ir ingal r(pﬁoem&t:lon?lgﬂamt EsZMIalilﬁbldy inhelladhi 5mt)w_he2_éﬁnoi:héhe fou;nd .
T be. expl BERDFYAnE stan nilide, WST1520RG, KindE, Bubep) ahtitifar, 0

| egs 218, 22@ixt@mr@®. are substantlally identical. Fluid flows through the

3/8" L 215 to a 5 3/8"-44/ 4" C§li ne2 c iye 1/4"
Ts 226 ancga |ast 1/4" 1]1/ é‘rne% g% %t@QQ Eﬁﬁﬁtﬁgihg ﬁlétﬁbl& ?‘??F‘iygure 4)
in four subsPERAuUStipN d’éﬂ'ﬁtcéls Fé@§'“2901“29231!‘33raﬁﬁcéégmiach | eg

includes a liftrbodi@ing deionized water into the deionized water
supply system through a shut-off valve, and closing the
deionized water shut-off valve during the steam
sanitizing step, after which it is opened, and
introducing the clean steam into the deionized water

. supply through a shut-off valve, and opening the clean
steam shut-off valve during the steam sanitization
operation, after which it is closed.

12. An on-line steam sanitizing method for a
production plant as claimed in'claim 1, wherein a source
of house steam heats deionized water from the deionized
water supply to generate a clean deionized steam
therefrom, and the clean deionized steam is used in the

10

15

sanitizing step.
13. An on-line steam sanitizing method for a

production plant as claimed in claim 1, including
introducing deionized water into the deionized water
supply system through a shut-off valve, and closing the
deionized water shut-off valve during the steam

25 sanitizing step, after which it is opened, and
introducing the clean steam into the deionized water
supply through a shut-off valve, and opening the clean
steam shut~off valve during the steam sanitization

30 operation, after which it is closed.
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238; a union 240,h5—56§TTTV€'displacenent punp 242, the output of which
flows throHﬂmmmml’ gy reducer 244, through a 1/8" OD x 1/16" |ID tube
246, to le g ‘nutﬂﬂ”es 248, through which a dosage of deionized
water is injected iMosa package or container for transferring I enses from
one processing step to the next. Wile sgésgal enbodi nents and vari ati ons

of 15 the present invention for an on-liné”steam sanitization system and
met hod are described in detail herein, it should be apparent that the

di scl osure and teachi ngs,gf t e ' t] ' By
al ternativedesigns to t%gée §EiPPe3§ﬁ% %Eé&gr%gﬂﬁgi%%ngggggﬁém -15-aV%mT
| S CLAI MED I'S: ptoduatian| phantt deirnizedi vaher nsvPRLY \FY2HeR ovbi¢R es

Syerem ani ch LhéEapel 86 biLaudTyaLEE bl PSRBT LAY N . rel ated |
equi pnent, to §%b§¥?ddﬁﬂBhPE§BtmaF8rSFBP%grggggnhféiéx%ﬁefrﬁ?;ﬁ?ﬁﬁﬁﬂ?on

pl ant which regpéss 6£i enezptodattiohoplanht whickhtremsibeideigretded med
thereat, and water for the operations being performed thereat, and a
sanitizing steam input to the production plant deionized
water supply, which is sanitized by an on-line steam
sanitization procedure in which sanitizing steam is
introduced from the sanitizing steam input into and

through the deionized water supply, without disassembly
thereof, for a predetermined sanitization period, after

which the production plant is returned to normal

10

operation.
15. An on-line steam sanitizing system for a
15 production plant as claimed in claim 14, wherein the
production plant includes facilities for the production
and packaging of contact lenses.

16. An on-line steam sanitizing system for a
production plant as claimed in claim 15, wherein the
plant prodhction line facilities include a predose
facility wherein predoses of deionized water are
supplied to packages making them ready to accept lenses
to be deposited therein, and a lens transfer facility,
which includes nozzles on robotic arms, to which
25 measured doses of deionized water are supplied for

transferring lenses from one processing step to the

20

next.
17. An on-line steam sanitizing system for a

production plant as claimed in claim 15, wherein the
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sani‘tizing the production plant deionized water supply 10 by an on-line
steam saniti zation procedure in which steamis introduced into and through

t he dei o[)lmmumﬂnn ﬂ y, W thout disassenbling the deionized water
supply sy uﬂtl eterm ned sanitization period, after which the
producti oA pfant i"% rfettrned to nor nal lpgoperation. 2. An on-line steam

sanitizing nethod for a production plant ™ as clainmed in claim1, wherein the
dei oni zed water is supplied to a production plant which produces and

packages Contﬁ’féddé’i‘ﬁfngi%gadnt APl 1t 165 SifAlide Y idotiree B heseor a

productionlplant as c In claim2, wherein the deionized water is
suppl i ed to StFaRiosand & |Fanitizging Haasehdnhishedoyse)steamdd water to

palckagets nak}m% h&m:ﬁf@@%’démwwme&dw Jh? M@%}iﬁagﬂ_ ub_eéeidn, ?nd EO
a lens transfer facjli or_suppl yin asur.ed doses of deiagnized water to
nozzl es on r SHRRYY atr‘?rg?’lﬁrqtrearéf%]r%qhg’%%@df F%ﬁf’ﬂ'n&hﬁfﬁgﬁggi ng step to
t he next. 4. whiach-is rmuitiable Sfox tthe samittizat jloor progédpreducti on pl ant

as clai meddin claim 2, ghergih & 9HLSekam sant¥iz3hg"Byated! 880 hoat s
dei oni zed water fromthe deionize
production plant as claimed in claim 14, wherein the use

of steam in a sanitizing operation in an existing
deionized water supply system required that the
production plant equipment be modified to withstand the
pressure and heat of the steam sanitizing operation, and
the modifications include the addition of pressure
regulators which reduce the pressure of the sanitizing
clean steam or distilled water.

19. An on-line steam sanitizing system for a
_ 15 production plant as claimed in claim 18, wherein the
modifications include a manifold which has a symmetrical
design leading to each of a plurality of pumps.

20. An on-line steam sanitizing system for a
production plant as claimed in claim 19, wherein the
symmetrical design includes an equal number of fixtures
leading in a symmetrical arrangement to each of the
plurality of pumps.

21. An on-line steam sanitizing system for a
production plant as claimed in claim 18, wherein the
modifications include Kynar tubes and Kynar fixtures.

22. An on-line steam sanitizing system for a
production plant as claimed in claim 16, including a
shut~off valve, through which deionized water is

30 introduced into the deionized water supply system, which
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wat er suppl y t0 gemerate—a cl ean dei oni zed steamtherefrom and the clean

dei oni z In the sanitizing step. 5 5. An on-line
st eam sj#,mgma!ﬂsﬂ@@a"or a production plant as clainmed in claiml,

wherei n the cuse in a sanitizing operation in an existing deionized
wat er supply systemrequired nodi fying the production plant equipnment to -
w t hstand the pressure and heat of the H®Eam sani ti zi ng step. 6. An
on-line steam sanitizing nethod for a production plant as clained in claim

5, wherein sa d di Step. ., ncludes remqving ,reservai whi ¢h .coul d
not withstgnd#% %% %atnﬁaaﬁt%ﬂ’" ﬁﬂﬂmii qﬁit?ﬁ' °Rﬁdpa|r'§8|“a3 ﬁgifhe
reservoirs vmdﬂermcemﬂeaﬁ@ﬁ,atmcs a Beo@md)rs-liutﬁofft vadveanthrough net hod

f d il
feseure. uctk+1e sa |2| ng (ﬁﬂean s’t eam IépdGinLt%Clt“ql ng[Bﬁggghnﬂa%QE

pressure of rrom approxi mat
appr oxi mat el ysup:asps iwhdiahh ishenpaness glus Lngg &het sﬁzsamzsanitization 8. An

on-line steagaittich %dﬁ@@id‘s@d ng%b&on plant as clainmed in claim

5, wherein5said nodifyi ng step includes utili zi ng a_new mani fol d design
whi ch has a symetri cal®dtesi®h ‘ﬁ"e&dﬂ"ﬁgs@&a@aeﬁ"cﬂ igfpg g¥ptemyfor a
9. An on-li oﬁmomalwunm g cllaieddf ah elpimduel i ehepédntthe clained in

oot ol L LSRRI, SR e B ag e o
steam, and a sanitizing vessel in which house steam is
used to heat deionized water from the deionized water
supply to generate a clean deionized steam therefrom
which is suitable for the sanitization procedure.

24. An on-line steam sanitizing system for a
production plant as claimed in claim 14, including a
shut-off valve, through which deionized water is
introduced into the deionized water supply system, which
is closed during the steam sanitization operation and is
opened thereafter, and a second shut-off valve, through
which clean steam is introduced into the deionized water
supply, which is opened during the steam sanitization
operation and is closed thereafter.
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3
3

punps in a symetrical arrangenent. 30 35 1 10. An on-line
steam saniti zing nethod for a production plant as clainmed in claimb5,
wherein the nodifying step includes utilizing Kynar tubes and Kynar
fixtures. 5 11. An on-line steamsanitizing nethod for a
production plant as clainmed in claim3, including introducing deionized
wat er into the deionized water supply systemthrough a shut-off valve, and
cl osing the deionized water shut-off valve during the steam 10 saniti zing
step, after which it is opened, and introducing the clean steaminto the
dei oni zed water supply through a shut-off valve, and opening the clean
steam shut-of f val ve during the steam sanitization operation, after which
it is closed. 12. An on-line steamsanitizing nethod for a production
plant as clainmed in claim1, wherein a source of house steam heats

dei oni zed water fromthe deionized water supply to generate a cl ean

dei oni zed steamtherefrom and the clean deionized steamis used in the
sanitizing step. 13. An on-line steamsanitizing nmethod for a production
plant as clainmed in claim1, including
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iﬁtrbducing dei oni zed water into the ‘deionized water supply systemthrough
a shut-off valve, and closing the deionized water shut-off valve during the
steam 25 sanitizing step, after which it is opened, and introducing the

cl ean st.eaminto the deionized water supply through a shut-off valve, and
opening the clean steam shut-off valve during the steam sanitization
operation, after which it is closed. 30 35 -18- 14. An on-line steam
sanitizing systemfor a production, pl ant dei oni zed water supply system

whi ch i ncl udes deionized water punps, supply lines, and related equipnent,
to supply deionized mater to various 5 areas of the production plant which
require deioni zed matergfor t pe operations being perforned thereat, and a
sanitizing steaminput £o thegproduction plant deionized maqﬂr supply,
which i's sanitized by aB on- | ne steam sanitization proced in which
sanitizing steamis intfoducéd fromthe sanitizing steami ;ﬁt into and

t hrough the dei oni zed m&ter Sy W t hout . di sassenbly thggeof, for a
predeterm ned sanitizatgon pe after which the productl&n plant is
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15.: An on-line steamsanitizing systemfor a 15 production plant as
claimed in claim 14, wherein the production plant includes facilities for
the production and packagi ng of contact |enses. 16. An on-line steam
saniti.zing systemfor a production plant as clained in claim15, wherein
the plant production line facilities include a predose facility wherein
predoses of deionized water are supplied to packages making themready to
accept lenses to be.deposited therein, and a lens transfer facility, which
i ncl udes nozzles on robotic arnms, to which 25 neasured doses of deionized
water are supplied for transferring | enses fromone processing step to the
next. 17. An on-line steamsanitizing systemfor a production plant as
claimed in claim15, wherein the 30 35 -19- production plant facilities
i nclude a source of house steam and a sanitizing vessel in which house
steamis used to heat deionized water fromthe deionized water supply to

generate a cl ean deronrze te nrth ref nlmhich Is suitable for the
sani tization procedure ' eanrsanitizing system for a
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production plant as clainmed in claim14, wherein the use of steamin a
sanitizing operation in an existing deionized water supply system required
that the 10 production plant equipnment be nodified to withstand the
pressure and heat of the steamsanitizing operation, and the nodifications
I nclude the addition of pressure regulators which reduce the pressure of
the sanitizing clean steamor distilled water. 15 19. An
on-line steamsanitizing systemfor a production plant as clained in claim
18, wherein the nodifications include a manifold which has a symetri cal
design leading to each of a plurality of punps. 20. An on-line steam
sanitizing systemfor a production plant as clainmed in claim19, wherein
the 20 symmetrical design includes an equal nunber of fixtures leading in a
symetrical arrangement to each of the plurality of punps. 21. An on-line
steam sani ti zi ng system fo@@ p&@]lucg@on @ ant as clained in claiml1l8,

wherein the nodificati es and Kynar fixtures. 22. An
on-line stean1san|t|2| r p ction plant as clained in claim
16, including a shut- of Ive t hr ough |qh'deEUnrzed‘ et s introduced
Into the deionized mate# s ppl y]system |q§ 353 g 3 P,
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-20-"1 is closed during the steamsanitization operation and is opened.
thereafter, and a second shut-off valve, through which clean steamis

i ntroduced into the deionized water supply, which is opened during the
steam sanitization 5 operation and is closed thereafter. 23. An on-line
steam.sanitizing systemfor a production plant as clained in claim14,
wherei n"t he [ONedINE smmsammmaui $ysyeMi ncl ude a source of house steam

and a sanitizing vessel in which house steamis used to heat deionized
wat er froqL ﬂE_ﬂEEQELEEd!ﬂﬁLEE§§EQ§HEEIy to generate a clean deionized
steam t heref rom which pafn aunghéesfegmtggngaﬂzatzaﬁ|gysgumxanuwe 24. An
o oo ERBa kLT AbTbaTed warBE Ve A B o A BIRE 7 Sl
into the dei prodedtianecl ineppiyhsystenpladit chor sthvé qeeoduttttiony and: st eam
valve, ¢ hip BACKATIN P B RohPadE "TEhincy'T O Banfits thd HiRLRSIYY 0
suppl vy, Whl cis i penfermeddbyi diretting carckean tdqmniﬁad)meﬂm on and is
closed theregif&igh 2218008 the deionized water supply system while

the deionized water supply system is closed, rather than
disassembled and open to possible recontamination as in

the prior art, which provides a much more effective
sanitization operation, and also substantially reduces

the down time for the plant production line. The clean

steam is generated by using available house steam to

heat deionized water from the deionized water supply to
generate a clean steam therefrom which is suitable for

the sanitization operation. The use of steam in an on-

line sanitizing operation in the existing deionized

water supply system required that the production line
eqﬁipment be modified to withstand the pressure and heat

of the steam sanitizing operation, which entailed the

removal of reservoirs and their replacement with

pressure regulators, a new manifold design which has a
symmetrical design with an equal number of fixtures

leading to each of the pumps, and by utilizing Kynar

tubes and Kynar fixtures.
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