WO 98122350PCT/ 1 B97/ 01458 SYSTEM TO FORM FI LL AND SEAL FLEXI BLE BAGS FI ELD
OF THE | NVENTI ON The present invention concerns a systemto form fill and
seal (F.F.S.) containers of flexible plastic materials, in particular
'sterilizable bags containing solutions for administration, types of

I nfusion solutions including at | east phases consisting of: feeding from
at | east onworese23s®8 a plastic and flexible material .in thepEomwoissem fil m
or pellicle F, preferably multilayer, formng the bag; printing the said
material pulled fromthe said reel; wnding the said printed material FSI;
washi ng the printed materi al;

SYSTEM TO FORM. FILL AND SEAL FLEXIBLE BAGS

FIELD OF THE INVENTION

The present invention concerns a system to form, fill and seal (F.F.S.) containers of

flexible plastic materials, in particular sterilizable bags containing solutions for

administration, types of infusion solutions including at least phases consisting of:

« feeding from at least one reel B a plastic and flexible material in the form of a film or
peliicle F, preferably multilayer, forming the bag;

« printing the said material pulled from the said reel,

« winding the said printed material FSI,

«» washing the printed material,
« aligning and folding the said printed and washed film FSTL:
« welding the folded film in a first direction;

» feeding and applying valves on the surface of the folded and welded film:

» making a second welding in a second direction;

» cooling and cutting the bags to send to them for overwrapping and sterilizing.

IMWWMMWWH

_ *159159*

HWMWWWMWW

*G00001*




aligning and folding the said printed and washed film FSTL; welding the
follded filmin a first direction; feeding and applying valves on the
surface of the folded and welded film naking a second welding in a second
"direction; cooling and cutting the bags to send to them for overw appi ng

and sterilizing. STATEMENT OF THE PRI OR ART
WO 98/22350 : PCT/IB97/01458

STATEMENT OF THE PRIOR ART

Numerous systems for manufacturing flexible containers and filling them with liquids
material of three laminated layers, a specific type of valve and a very generic "form
and fill" system. However only in the US patent N° 4,456,813 (corresponding to the
European patent N° 142,758) of the Applicant is there described a first efficient
system, substantially automatic, for the industrial production of bags with valves,
comprising the phases described in the introduction of this description and in the
preamble of claim 1. This system has, for quite some time, permitted the achievement
of large industrial targets; nevertheless, with all its merits, it has shown some limits or
wrinkles. For example present day demands and the even more severe requirements
imposed by the Health Authorities call for several further means such as the
application of a means for bag suspension, the fixing of complex valves of the last
generation, single or double (twin-valve) (e.g. of the type called VEM or EMO-LUER).
These and other valves can have zones difficult to access, e.g. cavities that would
require extremely long sterilization times for safe sterilization, compared with those
needed to sterilize the bag: though, for example, this latter can be done satisfactorily

in about 10 minutes in an autoclave at 120° C, that of the valves requires much



Nuner ous systens for manufacturing flexible containers and filling them
with liquids material of three lam nated | ayers, a specific type of valve
and a very generic "formand fill" system However only in the US patent N
"4, 456, 813 (corresponding to the European patent N 142, 758) of the Applicant
is there described a first efficient system substantially automatic, for
t he i ndust rwales/gassaiuct i on of bags with val ves, conprisi ng PEEIBIABIES
described in the introduction of this description and in the preanble of
claiml. This systemhas, for quite sone tinme, permtted the achi evenent of
| arge industrial targets; nevertheless, with all its nmerits, it has shown
sone limts or winkles. For exanple present day demands and the even nore
-severe requirements inposed by the Health Authorities call for severa
furt her IPRAGTIMRR thayare Mot ishistrially i anseptable. e dact therwategweouldpashdhe t he
singl e or double
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those neeslgsndet is smail bLER tHGoIGRE is bIBAHE Ban élfis‘a‘&ﬂiﬁ{ﬁe this latter can be

done satisfactorily in about 10 mi nufes in an autoclave at 120 C, that of

t he val \readditioguio lemgrtines theé¥e W61 2068\ Bdl dcerkint} aBout tAB @ffectivaess bhat are
not industrially acceptable. In fact the water would reach the cavities

ei t her the aamendr rthsrmore ircthetdoaventipnshsystem thaiecwerehseverd! difficuitios]| ded,
or throu the.ei(terg | surfaces of the valve itself. If the volune of the
cavity f H?n%ﬁr]'ta 'Bfa 0 ﬂ'ﬁg‘@”‘ﬁ‘@ mechanishs: forrexample that ek dpsing; o dree ihger i s

prohi bi tjye.. | L to | ' .1 here woul d al wa e.uncertainty
Bbout « Rty o sBifoh 48 Wy ey heddBR b i Wiee ol T s BB onl
syst em WiAbat JiRateep@taiord! fficulties in the sanitation of the various
mechani sms, for exanple that of dosing. To dose the quantity of solution to

fill the bag needed tine that was certainly not short and was w t hout
adequat e_preci sion. SUMVARY OF THE | NVENTI ON The first aimof the present
i nvent i oWUMMARY QIFoTHBANYENTIQNadvanced system (of the |ast generation)

that d t, h he di sadvantages of previ t d i
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ref er r eAnotBBr Bim SIPVRYedition HE tORfWVidESThe previous system with more efficient,

less expensive and more compact treatment means. These and other aims are

obtained in the system with the present invention, whose main characteristics are

stated in the claims below, to which the reader is referred.
BRIEF SUMMARY OF THE DRAWINGS

The different aspects and advantages of the invention will be seen better in the
following description of the forms of realization (illustrative and not limiting) shown in

the accompanying figures, where:



The different aspects and advantages of the invention wll be seen better
in the follow ng description of the forns of realization (illustrative and
not limting) shown in the acconpanying figures, where: fig. 1 is a block
di agram of the process at the base of the system fig. 2 is a planar
representation of a first kinematics schenme of the realization of the
process of wogse#50 fig 2A is the enlarged representati on BETBYNAMENt of a
portion of fig. 2; fig. 2B and 2C are two views in partial and schematic
perspective of a dry cleaning neans; fig. 3 is a schematic and parti al
axononetric view that shows a preferred arrangenent of the stages and neans
for the realization of the process in fig. 1; figs 4 and 5 are two frontal
.views, partially in section, of two valves;

« fig. 1 is a block diagram of the process at the base of the system;

« fig. 2 is a planar representation of a first kinematics scheme of the realization of
the process of fig. 1;

« fig 2A is the enlarged representation of a variant of a portion of fig. 2,

« fig. 2B and 2C are two views in partial and schematic perspective of a dry
cleaning means;

« fig. 3 is a schematic and partial axonometric view that shows a preferred

arrangement of the stages and means for the realization of the process in fig. 1;

sfigs4and 5 ére two frontal views, partially in section, of two valves;

« figs 6 and 7 are schematic top views of bags with the valves of figs 4 and 5 and
with a ring AS in the suspension hole FOS;

» fig. 8 is a partially cross-sectioned view of a means of humidifying the valves of
the bags;

o fig. 9 is the scheme of a high precision liquid dosing means;

« fig. 10 is a lateral schematic view of the filling portion of the actuating machine,
incorporating the said dosing means of fig. 9;

« fig. 11 is a lateral view of an arrangement of the total print station (2);

« fig. 12 is an axonometric view of the valve welding station 5b;

« fig. 13 is an axonometric view of the final welding and molding block 5d, Se.



figs 6 and 7 are schematic top views of bags with the valves of figs 4 and
5 and with aring AS in the suspension hole FOS; fig. 8 is a partially
cross-sectioned view of a nmeans of hum difying the val ves of the bags;

fig. 9 is the scheme of a high precision liquid dosing neans; fig. 10 is a
| ateral schematic view of the filling portion of the actuating machi ne,

I ncor por at i wgeskmssai d dosi ng neans of fig. 9; fig.. 11 i SPETABIRI4ES Vi ew
of an arrangenent of the total print station (2); fig. 12 is an
axononetric view of the valve welding station 5b; fig. 13 is an
axononetric view of the final welding and nol ding bl ock 5d, 5e.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

With reference to figs 1 and 2 the system according to the invention is
substantially representable with at least 5 stations, each involving one or more
treatments.

In particular block 1 shows the stage, respectively the supplying station for the
feeding -6f the film F from a reel B; the dashed rectangles show the possibility of
placing in station 1 at least a second reel B' in parallel to the first reel B and of the
same width as that, or else a reel B" of a width n times the width of B or B'.
Associated with the unwinding reel RS is a means for tension adjustment bearing
a braking means DF.

- According to another aspect of the invention block 2 shows a station of total
printing TP on line (2a) followed by the accumulation (2b) of the thus completely
printed film on line. The TP station now includes a hot printer that uses a hot-
press as the impression means and that lays on the bag, from a pigmented film,
the characters placed on a cliché. The station TP is preset to obtain the printing
of the prescription, the lot number and the data of the daily production.
Furthermore through the print menu it is possible to set up the bag format (from
50 cc to 5,000 cc), the temperature and speed and all the numerous parameters
needed ior the printing of the bag itself.

Block 3 shows the washing station phase that now consists of a single dry washing
stage, there being no contact with liquids and supports. One of the preferred
washing means is represented in figs 2B and 2C. It is formed by two

superimposed chambers 101 and 102 with a central slot for the printed film FST



DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Wth reference to figs 1 and 2 the
system according to the invention is substantially representable with at
~least 5 stations, each involving one or nore treatnments. |In particular

bl ock 1 shows the stage, respectively the supplying station for the feeding
of the filmF froma reel B; the dashed rectangles show the possibility of
placing in woasikzas0 1 at | east a second reel B in parall el PCOIBITIOI4Er St

reel B and of the sanme width as that, or else a reel B" of a wwdth n tines
the width of B or B . Associated with the unwnding reel RS is a neans for
tensi on adj ustment bearing a braking neans DF. According to another aspect
of the invention block 2 shows a station of total printing TP on |line (2a)
‘foll owed by the accurul ation (2b) of the thus conpletely printed filmon
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printing of the prescription, the | ot nunber "an ata o

pr oduct i on.havingtflawatbeeert And hghce ashed, ndartieias ahtl inpuMRSSIr&hahé Bringdd Up t he
bag format ,ifr 50 cc tq 5,000 ccz, the tenperature and speed and all the
nurmer ous p&tBifetlePS SHEWRAR Tigo2Ct Kether ¢asei ofgisiig moee bess B, Bilefc. dBleaakl 3

shows t he | n Lan.phase that now.consists of a single dry washing
st age, theﬁ%ﬂgﬁ'i%gas {%t' o g&'a\‘ﬁi?ﬂmpﬁéﬂ?ﬂ? thap tae prayiqus, ongsether statiens
preferred wasy ' pn g B.and 2C. It is formed by
two superi npose%agﬁgangzcr,?Bi%?gﬁﬁsﬁbg%ﬂlﬁﬁnafﬂ'@e‘ﬁ‘fﬁa Y-slot for the printed
filmFST \Bddkd RSO Melirédtment orlihe ' o efy to
filtered air AF flowing in fromt hrEei}erhnm&gllrgs&%rgfgﬁ%gr@ﬂ%s%Sr?ﬁ?’eﬂsai d
air f1ow ngntyufour eubpbaseso thett avowl Btresdd) 7acouthulftbna {4y rofhPS TR ggih over,

and hence washed, particles and inpurities fromthe printed filmFST as
shown in f @jgnment (Ad).falding{4e). @ndiaving (Adre reels B, B etc. of equal

stati ons 2 BacSSterr acdur @il Yf eresest Furtierobisie ey bomn i AotaRGRREy .
elimination of not only the drying phase (4a) (due to dry washing) but also the
phase (4c) of sterilization with ultraviolet rays UVA of the US Patent N°
4,456,813. As can now be seen the station is extremely more compact, efficient
and reliable. The few means for performing these operations are thus the rollers
(4b), (4d), (4e, 4e' with the folding prisn'i PR) and (4f), there having been
eliminated the old squeezing rollers (4a) and the UV plate (4c) associated with
the rollers.

The functioning of the alignment rollers (4b), the folding prism PR inserted between
the rollers (4e) and (4e') and, lastly, the towing roller (4f) cooperating with the
second folding roller (4e') is now faster and safer (also because there are no
stops and interruptions in the new, only four-phase, station 4). Station 5 can now
be considered "revolutionized" compared with that of our previous US patent N°

4,656,813. In fact in station 5, bag formation by vertical and horizontal welding



Bl ock 4 shows the treatnent of the printed filmon |line and dry washed,
FTSL, in only four subphases that now foresee: accunul ation (4b) of FSTL,
ginballing alignment (4d), folding (4e), and towing (4f). In the system
according to the present invention there has been the advant ageous
elimnation of not only the drying phase (4a) (due to dry washing) but also
the phase (#w09sap3sgterilization with ultraviolet rays UVA @CTHBY/OUBSS Pat ent
N 4, 456, 813. As can now be seen the station is extrenmely nore conpact,
efficient and reliable. The few neans for perform ng these operations are
thus the rollers (4b), (4d), (4e, 4e' wth the folding prismPR) and (4f),
there having been elimnated the old squeezing rollers (4a) and the W/

-pl ate (4c) The functjoning of the alignnment
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stops and i Figer4 @i Srsmowtwd@alevstritiings fdtUha PY8sS EnO AU : tion 5
can now be considered "revol utionized" conpar egtpﬁt h“tﬁ?gﬁtu%w a@ér@@vi ous
US patent MALVE5Gh8Yonsist bfica cap Btawvalva dore IG\g 4 eutbeiriphig kP ¥ed tiwsal and
hori zontal wel di n%a and application of valve(s) and suspension rings,
there are FRWIHEAL and GAZulpsthat TYWN" yeivecHQiindigateaithe pertito del remeosedi ng

(5a) and v e application . Figs 4 and 5 show two val ve structures
of the typ%lsyrﬁvé)‘fmﬁﬁz %fnﬁs'ﬂéA?R%\VAEq}‘ﬁt' PHARNtasHY dhe stertity. oh the produgtve core
CV, a rubb ; ; Ny g " N'. valve TO
i cat es. (Halnd W% ih8RaR the WSSt ol 2offe. TR RMBHUER ValéRr

guar ant eei figl % @nsic®y bf tHey vale tddfe EEROLIC ' 5 NiHa Hghgat es
the tw st-cl) f frgclture zong. 9I'he EMO- LUEtIt?h(?/gﬁ%rg@gﬂ%ﬁ %Héc%%gifgpgh%f t he
val ve cor epéffapator R ard thebwarraptyuspaG8G tHat wilhpe BFokdrhat therrhomentosf ddeand t he

warranty seal SG that will be broken at the nonent of use; OR indicates the
seal i ng gaQReindicatesdthe sgaling gasketi Fhasecyalegs/are inl themeagives elsadknayanpl e

fromthe lLicant's US Patent I 6Z,.003. . Ln.fig..6.is a bag SAwth
a TW N- VAL Eeme's fﬁ‘i’/“i?e gp’?'f"ﬁﬁggééséa‘&QEPe‘E?gwognﬁh%ig% libﬂﬂa%s'ﬁcﬂwb%bl ein
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vi brator (5bl) for feeding the valves and, according to the nost notable
aspect of (MEM)i onedheilongifudiral spdeyangewith ng -susperssionb rilg AST onatheeothani ti es;
z) a neans (5b3) for the detection and control of the wetting; j) a neans
(5¢c) for reRghIngl Bide. suspensi on hole; and w) a means (5f) for the

opo! 041 9 9B A0 ollhleb ) & oo B TR BoARHATH
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ul trasound one w th open ring contro posi t1on and approa . For
such a purymtifg-kieans(BB2)fr valve cavities; z) a means (5b3) for the detection and

control of the wetting; j) a means (5c) for making a bag suspension hole; and w) a
means (5f) for the application of a suspension ring (in addition to, or as an
alternative to, the said hole), including also a vibrator (5f1) for the supplying of the
said ring.

According to an aspect of the invention the valve welder is an ultrasound one with

open ring control of position and approach speed. For such a purpose the original



WO 98/ 22350PCT/ 1 1397/ 01458 wel di ng system according for exanple to the US
Patent N 4, 656,813 has been greatly inproved by the introduction of a
~continuous checking of the position and speed of the welding head (5b)
("sonotrode") during its approach to the anvil (represented by dashes).
Fig. 12 shows the relative block (5b) conprising a position transducer
(81), a cyl woles22§582), a slide (83), the sonotrode (84), am¢TaBY0a4$8ducer
(85). Wth an algorithmof the PID type sanpled to a thousandth of a
second, an optim zation was carried out of the speed and the accel eration
(decel eration) of the sonotrode\anvil inpact, the aimbeing to nmake the
whol e wel di ng operation as soft as possible (and hence reliable). 1In a

done i th JERng syatph SERING T RO 10 Bk Bl RGB! Ne 8% 51 S ef peen
aut omat i ¢, gfefilpimprdVaddy the FtFodktlcheh 'bPBQ:%ﬁgﬁ&ddd‘s éﬁ’é’c‘(ﬁ? éfqﬁ% 83§ﬂgé %ﬁ%ﬂef ed by

(61) and a processing sw tchboard (63) osi ng vaFve

el ect r opnespedd of the weldiagthepdr (Sb) $'sohetrede] ARG ifsOBSHroRH Gb Qb dhvilof the
dosage neans in a tine of 3 to 5 thousandths of a second, allow ng a

preci si on @eprasentedcby alashies)adug.qiidrehows. thel relative ploek &Sbe dompoisiignant t he
neans i s cont.*;.ol kedﬁ? t?g nunber of inpulses comng froma | obed fl owreter
wi th Hal | sPefifE{ran '-i/f.er 1)s BFMINEer(82).r 2 Slidle (B3)nthensenasroden@4),.and ar

of 1ig° o PRRersneEs R Sn et F P SRR 2 FRusHRAT A 4700 s

in the filgd i 1 g t | ed at
the top, sty Pl o bopliReleNhessbarict SR of A8, Shted BnacRe agkéibratn = @

anot her characteristic o

i nventi on (deeeleratidn)@f thesonotrode\aml inaset, ( ¢oe afTEIR td YnaMet thehotidig ont al
wel di ng), through the regulation and control of the tenperature of two

mobi | e barwelding operatign a9 seft ag ppssiblet(and benesrtatidble). hi ghly WO

o8/ 22350PCTr/1 %38%8} gggect of the invention the dosing of the filling liquid RIEM is done
with very great precision due to a station SP, substantially automatic, comprising
at least electropneumatic valves (60) and (62) fed by (61) and a processing
switchboard (63). The dosing valve has a double electropneumatic thrust and
permits the operating (opening/closing) of the dosage means in a time of 3to §
thousandths of a second, allowing a precision of +/- 1cc per dosage quantity.
In the preferred embodiment the means is controlied by the number of impulses
coming from a lobed flowmeter with Halls effect. Fig. 10 shows the arrival point
AIC of the tubular feeding connection from the solution (not represented), the
dosing valves of fig. 9, the broadened extremity EA of the supply tube TE within a
bag SA in the filling phase, followed by the next bag SAC (also not yet sealed at
the top, still to be filled).
Still another characteristic of the invention lies in the shaping of the bags
(contemporarily with horizontal welding), through the regulation and control of the

temperature of two mobile bars (71), (73) (fig. 13) that are heated by highly



efficient electric heating elenents, and able to conpress, weld and

t hernof orm t he bags, elimnating any possi ble ears. Besides the hot

vul cani zed bar (71), the means of fig. 13 includes a cold bar contrasting
the cutting edge (72), the second hot forward bar (73), a cutting edge
support (74) and a cold support bar of the cutting edge (75). Again use is
made of a PWwDogRrsportional, Integral Derivative) type al gBCT/IBINP1488] hoc
nodified to optim ze tenperature control, for exanple on twelve interlaced
poi nts. The cooling of the welding follows inmediately through the action
of cooled bars (e.g. of the type 72, 75 of fig.13) that, besides cooling
and bl ocking the welding fol ding process, cuts the bags thenselves to
‘measure. As_a notabl e aspect of the invention the humdification of the
cavi ti es EHiciekelestrieihepting elemente- angErbler toTaimpress, iieldf arfd therdiofonel 5 can

be carried ouyt in.various ways, for exanple with the means of fig. 8,

conpri si ng"eagﬁ%ﬁ' \Plimjpating ﬁﬂﬂﬁéﬁ%ﬂ%%&ﬁeﬁldﬁéﬁm hekvileanizes bare(A3E, tha pi st on
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the contr abi foda®f bam 35,04 cafingsdFedsddoont ¢ | r nel for
the wetting liquid Csﬁgﬁ; E\(/:enI tghmbauaghélgdﬁgﬂi mgr’?{\?gagcﬁlggé@ggﬁ %zsoggﬁged wth
r ef er encecutting ledge (B®)di nent forns represented in the acconpanyi ng draw ngs
it is obvious that it is not limted to these enbodi ments but is

suscept i blAgaiRbUse |s MAde vf i RIRt Sropartional citegraisDersvative) typeiatgsritandasuch | i ke

t hat, bei Ha?vm t(ﬁin é)he reach of the person skilled in the art, fall
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accor di ndcodied bbes (W asTihe lydePTZSress HiRGapfEti Bdidds/cditho Wd/biBliHE! di ng
one or nore valves onto the sane bag but also of working“on two seties of

bags ( oddtheaveldiegdoidingaprbcess, s thiertmgs themsolads tvahassur@ i ng or a
suspensi on hole on the odd and even bags alternatively. The filmand

pel l'icl ;a ﬁss}‘n%ablg)a_sr%trﬁf the mner_wtimgme(hyf\iqificaﬁwmf\ms caw'dcfes Fépeasz 02 means)
ol of ipLiaeéﬁaeaﬁg%@?ﬂféiof%w\zﬁofw‘g‘éf’%‘z%%%%ns e%tgqgiq:j?a o ]
Eor opean (oricBR e 18 BYamDRSFT 360 e o0nd 8, 0By polattE W8, 104

optimal rfRaeidte FLBYA rfebllizAAihaioze’ US! & pfste PAUE Hbvel thesadeq by g0
external |ayers (honbgeneous chem call yf of ethyl ene copol yners {PE) -

pr opyl enesenBBy SERata bridgimgetitoeit fdi fhecobsentationrofithe efictricocdreluttabiity of t wo
chem cal lté9di verse |layers e.g., polyethylene/polypropylene. The adhesi on of

the two ItB9caleeady wakGavly foy the egntioding at the seseetubemidificatiomgandiaso

| yol efipic. B ti ous ' it f th t |
Payers.  esiarar eainen Br s Bl PRd R G8FRn Dot neen the said | ayer s and any
possi bl e gyepnRE r&lfrfﬁ ﬂvéﬁtﬁiner%eb@mﬁ gﬁﬁdgm&&%éﬁﬁéﬁér@ﬂc&&{ fheSdhbodignt can be

obtained with o%% mal “val ues of resi stance, resistance to shocks

parti cul afdrshsdepfisb@d i tHacuRIMaRYiIngdrawings 738 oblibis fHat it.is AbClimitethe
coextruded filns can have additional |ayers, these al so being coextruded or

even | an tattheserembadiments| byteis fsuscaptibieo texalktival variapts; smediticatioas, of t he
binding). substitutions and such like that, being within the reach of the person skilled in the
ant, fall naturally within the spirit and scope of the following claims. In fact the
described means of dry washing, total printing, humidification etc. can be

substituted by equivalent commercial means. Furthermore the system according

-9 - .



WD 98/ 22350PCT11 1397101458 CLAIMS 1) A systemfor the formng and filling
of flexible plastic-material containers, in particular sterilizable bags
containing solutions for admi nistration, infusion type solutions,
including at | east the phases of: - feeding a filmor pellicle, preferably
mul tilayer, fromat |east one reel; - printing, washing, wnding the said
printed matwoissi?3se aligning and folding the said printed EBAURIEOHSY il m
- welding the filmfolded first in one direction, typically longitudinally

or vertically; - supplying and applying valves onto the surface of the
‘folded and welded film - filling the bag; - effecting a second welding in
a second direction, typically transverse or horizontal; - cooling and

-cutting the bags for sending to overwapping and sterilization; the system

bei ng char dottheiineshtion fofescbathe pBadibilifyendiWiELs Qb %We(er%tp i 2ned

r Y
phases is reduced, carrying out 1n particular: - a'dﬁcﬂegﬁe%ﬁ"@?n
total printgntafhe sameilag big also of moeking bnttive soripBlofivags (68dd Shd evers)dry
cl eani ng of r{c@eb'gi nted fil n? - a ginballed aligning of the printed and
washed fi | ANGPAPPIYNGIEdyPe ofvaivs, AFing om gispetisionl hole boithe ot eintlisvah)  of

t he fol ded {4 - | i i f the, val i b | di ng, trolling, b
mans of al e PSmaRRY. Cld B Fad BIR A 8 t hlormunaith beeadSAmithg i t o
h t i i I i d a_ hum_difjcati
P bt ent | oFT R B suspbhtiof thdanl! e Blerd bl i Taes cPrsiRR Gt (80bd ot
Lool ;. hi pobmsisaamisaRaLiionhs, dRcb ds 18 e W kn NS OBRRROT A0 1 ©
I es ou

claim1, characterized by the fact that to subject e cavl si de

the bag andetiguistil) coextoudedapartiduarlyt thesé idctoriing &) tHe APplidapt's Wehtlinks cat i on
use was rrage éf a neans to dose the liquid as a function of the cavity
vol umes t hédseYrPRsan patent NoP&58421 and:latemationabpatentONBSMBBB5.t aki ng pl ace,

meking it HeRF dpfinel St e Lo obtained with coextruded film based on two

external layers (homogeneous chemically) of ethylene copolymers (PE) -
propylene (PP) that themselves differ only in the PE content, or of two chemically
diverse layers e.g., polyethylene/polypropylene. The adhesion of the two layers is
ensured by an appropriate coextruded binding, also polyolefinic. By cautiously
choosing the composition of the external layers, the binding and hence the
adhesion between the said layers, and any possible temperature difference
between the welding bars etc. bags can be obtained with optimal values of
welding resistance, resistance to shocks particularly dropping, transparency,
sterilizability etc., etc.. The coextruded films can have additional layers, these
also being coextruded or even laminated onto three-layer film (two external layers

and that of the binding).
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possible to sterilize the cavities of the valve(s) in tines and with
procedures substantially equal to those of the bag sterilization 3) System
according to claim?2, characterized by the fact that the wetting is

ef fected downstream froma vi brator (5bl) associated with feeding the
valves to the station (5b) for their welding onto the body of the bag, the
means (5b3) wagsmaset rol | ing the wetting of the cavities of RATABSMI14S8val ves
bei ng pl aced downstream fromthe wetting tools 4) System according to
clainms 2 and 3, characterized by the fact that the wetting liquid is chosen
fromanong distilled water, physiological solutions and hydrogen peroxide
5) System according to claim4, characterized by the fact that use is nade
-of hydroggpameroxide to sanitize and detect the electric conductability in
the cavities 6) Systemaccording to the preceding clains, characterized by
the fact that the humdification apparatus (5b2) includes, in addition to
the source of sterile liquid, a dosing valve (70) and a flusstate (71),

out si de %) Weasystermhfdr fhecfontiityy and ol of Frixib| i ef f ect
pi ston controlled by a senngrg and thg;t |sx!su% @%Q%HQI g?@%'cn % of

penetrati oRaﬁlﬂJ@f taher "Vablﬁebmmf‘ltsm}ng heluﬂorm:fmrmﬁin&tranbﬂ, einfstb §pRei ng
det ect ed bé |a clircui |t with electric bl’ld? 7) System accor di ng to claim
1, char act 8P1UEE. gycludingsat least ae phases o alfegdlam@ filmoorapelficlenpreferBhlyi n | i ne

orinter € noiialsr. HOM AERast Bl (981, TG0, wrsking: @géduﬁﬁﬁﬁ%é“aiq“néngéi o the
bag, due t materRl @R édd Bdind et Bﬁﬁt%&%nﬂ%as%’%d?nm; 1 %Biding the film
folded first in one direction, typically longitudinally or vertically; - supplying and
applying valves onto the surface of the folded and welded film; - filling the bag; -
effecting a second welding in a second direction, typically transverse or
horizontal; - cooling and cutting the bags for sending to overwrappin"g and
sterilization; the system being characterized by the fact that the number of steps
or abovementioned phases is reduced, carrying out in particular: - a total printing
(TP = total print) of the film as it winds off the supplying reel(s); - a dry cleaning of
the printed film; - a gimballed aligning of the printed and washed film to be folded;
- a hot-bar longitudinal welding (vertical) of the folded film; - application of the
valve(s) by welding, controlling, by means of algorithm, the speed and position of
the welding head during its approach to the anvil, the said valve(s) having
undergone a humidification treatment of the cavity: - shaping the bags using
algorithm-regulated hot tools; high precision dosage of the filling liquid
2) System according to claim 1, characterized by the fact that to subject the cavities
(outside the bag and having no contact with the filling solution) to humidification
use was made of a means to dose the liquid as a function of the cavity volumes

themselves, and tools (5b3) to ascertain the wetting taking place, making it
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WO 98/ 22350PCT(1B97/ 01458 8) System according to clains 1 and 7,
characterized by the fact that the film stanped/printed in line, is dry
cleaned with purified air and, after accunul ation, undergoes a ginballed
alignment 9) System according to claim7, characterized by the fact that a
ring for suspension is welded onto the bag or, as an alternative, a
suspensi on wol982£356S) i s nmade 10) System according t.o the pcEaERIdiomgscl ai ns,
characterized by the fact that the liquid filling the bag is dosed with
great precision in a station that includes in the inlet a contribution
regul ati on valve (51), a constant pressure valve (52), a turbine flowreter
(53), that feeds the valve (54) a with true and proper washing of the
solution inside the bag, still not welded transversely, the said valve

having a dqgssibleltecterdizoethaniayitidzoos thaaRgivbhs iROHhES! out by
t he nunber of inpulses comng froma | obed f{%v\'/rreter aPEe\lng p??éé f& 11)

Syst em acco%“&ﬁﬁ?gP{i'!y equal &xtose wé thef baghsteplizatiedi ng cl ai ms, char act eri zed by
t he fact ggat cont e orary shaping at the transversal wel di ng of the bags
is carri8 8?}?"\/\?@9 %t%'ﬁfmé’ EB?@W%@?@@YU?Géa@dlnatltbew&mng mraffesteaf hi gh

't or connecr g e it SRR Lt SSRE B e BaGige aab»&zwipo“ﬁké?mnd bar s
that, as webh) fap tHeIoWeReh G BhtoPhB HIHDrURE bl 'Wﬁ%@g@@l ol "9

contain neans for the cut I ng an para

accor di ng the wettingasft theneavities HRthR! 6@ ¢hINE Bb ot e
fact that the blocking of the valve wel di nsé | ?g oﬁ%é‘d\?ma&ﬁﬁgﬁéréengﬁgmb

i ncl udes sWe&ingdoplsl |y a transducer of position, a cylinder, a sli de, a
sonotr Od‘?) g)r/] c{em I ez gé etgtcrlallr%stzr %ﬂgdg Cc:ehraracterlzed by the fact that the wetting
liquid is chosen from among distilled water, physiological solutions and hydrogen
peroxide
5) System according to claim 4, characterized by the fact that use is made of
hydrogen peroxide to sanitize and detect the electric conductability in the cavities
6) System according to the preceding claims, characterized by the fact that the
humidification apparatus (5b2) includes, in addition to the source of sterile liquid,
a dosing valve (70) and a flusstate (71), outside a means that includes a nozzle
that is moved by a double-effect piston controlled by a sensor, and that is
supplied with a lance for penetration into the valve cavities, the discharged sterile
liquid being detected by a circuit with electric bridging
7) System according to claim 1, characterized by the fact that the total stamp (total
print, TP) in line on the film as it unwinds from the feeding reel(s) is made with a

hot printer that uses as the impression means a hot press, depositing onto the

bag, due to a pigmented film, the characters put on a cliché
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8) System according to claims 1 and 7, characterized by the fact that the film,
stamped/printed in line, is dry cleaned with purified air and, after accumulation,
undergoes a gimballed alignment

9) System according to claim 7, characterized by the fact that a ring for suspension
is welded onto the bag or, as an alternative, a suspension hole (FOS) is made

10) System according to the preceding claims, characterized by the fact that the
liquid filling the bag is dosed with great precision in a station that includes in the
inlet a contribution regulation valve (51), a constant pressure valve (52), a turbine
flowmeter (53), that feeds the valve (54) a with true and proper washing of the
solution inside the bag, still not welded transversely, the said valve having a
double electropneumatic boost and the control being carried out by the number of
impulses coming from a lobed flowmeter of Hall effect.

11) System according to at least one of the preceding claims, characterized by the
fact that contemporary shaping at the transversal welding of the bags is carried
out with two mobile bars heated by electric resistances of high output with
temperature control on many points, preferably twelve interconnecting points, the
cooling being effected by two mobile cold bars that, as well as cooling and
blocking the folding process of the welding, contain means for the cutting and
separation of the bags

12) System according to at least one of the preceding claims, characterized by the
fact that the blocking of the valve welding is done with a means that includes
substantially a transducer of position, a cylinder, a slide, a sonotrode and a

piezoelectric transducer.
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