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ASSEMBLY FOR FORM NG A PACKAGE FOR STGRAGE'OF MEDI CAL | NER Thi s

i nverntion relates to an assenbly for for formng a packag &hQﬂ)\ﬁﬂng a
pkastics nedical container. Mre particularly, this invention relates to an
assembly for forming a package for the storage of a plastics nedical .
cont ai: ngr such as a bl ood bag or a transfusibrm solution bag which contains @
thereif a medicinal fluid. Plasticsmedical containers such as bl ood bag and--

tTansf usi on bags cont ai e% agul ant s suAch as_ACD sol ution and
CPD sol uti on which ser %B‘CA% SR Y ng coagul at ed
during collection or tr e oot tH-eab—cont ai ners

cont ai ni ng such. chem cal solutions are stovved in tightly cl osed packages
of synthetic resin desi gnedThke| invention areldteprpame adseathiyadaor

Si.ncet he nedical containers are made of plastics 15 materials and
therefore are peﬁ‘%’ oﬁ%r@%ﬂ‘g@eBaC]im £9%5 2tgwing 1 Ipkastica medigal gas,

fbr exanpl e, enetrate through these containers and pass into the

spl utions cont alql%'gtﬂ'fé?’ét n Yere AR X/e %MQWQ& rei@tesheni cal

sol uti ons. The tti n co en artj cul ar 1 sture resent

i ht he chenical s ?Lﬁ"? %\9& é‘?’é {) ‘?Aﬁ"r‘-’f% é:ﬂ € and
agd to the hum dét% Efég lf!lg& %ﬂ‘, éotgg én anj sms SUI’VI ve
b,y SOme reason oOfr Jf%éer W t'hi n c?%g C em ca sq'fl'flons qﬁh qoi%ag He @

pp33| bility thattfiﬁsfﬁ&i&W&&fﬁé{% bag which contains therein a

" |  medicinal fluid. . R S

Plasticsmedical containers such as blood bag
and transfusion bags contain therein anticoagulants such
as ACD solution and CPD solution which serve to prevent
10 the blood from being coagulated during collection or
tr’ansf{:sion of blood. The medical containers cbntaining
such. chemical solutions are stowed in tightly closed packages
.of synthetic .resin designed eiclusively for.the purpose of
- storage. Sincethe medical containers are made of plastics
iy 15 materialé and therefore are ﬁervious to gases, there is a
possibility that oxygen gas, for example, will penetrate
~r through these containers and pass into the solutions
contained therein to cause oxidative degradation of the
chemical solutions. The wetting components, particularly
20, the moisture, present inthe chemical solutiocns penetrate
.through the walls of the containers and add to the humidity
within the packages.‘.-- If aerobic micfoorganisms survive
. by some reason or other within the chemical solutions,

there is the possibility that the microorganisms,



Pt e

-2 - which collect on the surface-of the containers between the time these
contalners are manufactured and the tine they are put to use, wll
proliferate because of the heightened humdity. 5 . It has been*
reaggily proposed to put deoxidizer in #=h@& packages to effect qui,ck ”

re I on .of concentration of oxygen within the tightly cl osed package§ and

prevent the cogheghScqiibbe SHnEﬁbngh%fBFQ”b?XizﬁésbBﬁt @rﬁeestb gk)eé C't%sed

package suited to the 10 prevention of its contents from oxl dising

there has bee”tﬁépeﬁégeacéﬁﬁaiﬂéggdar palsha@ac%&eb baoRhRl ee%eb&h uum

deposi ting al um numon the opposed.sur aces of two superposed po yest

type resin shegié pag Jeeahsé?ﬂb.n.mgpsreii@e&h%ep%@a%e%rf téﬂéﬁtm )
sheets by way 15 of a hot nelt type adhesive agent-(Japanese Publ i shed

Unexam-ned PatRahidtysHO 53(1978)-113693). Since the bag-shaped package
Is deficient in shape-retaining property,the_inner volume of the package

decreasessand its walls CmtlhasebeenthecentggnptbpbseﬁIﬂb!ﬁﬁﬁ“&ﬂdﬁ&dﬁher
absorbed by the deoxidizer. Wen the contents of the package ™ and the
wal I's of the packhgepaekibges tasefifectheguinki yeduotfidthefleoxi di zer, the
absorption of oxygen by the deoxidizer fails to proceed at the expected
rate and the coeseentzatdanopfogxygen withdnpibeagdghtilyl Icloz®ed patkages! -
t.o the prescribed |evel (less than 0.1%50 hrs.), frequently with the
result that ni@pdopganNesks thsi é!ﬁnft?né’-ﬁaﬁpfeth&\/§°n&§49€trl$elfrrqmymildn-§1mne

containers in the
As a tightly closed package suited to the

10 prevention of its contents from oxidising, there has been ..
proposed a bag-shaped package which is obtained by e
'vacuum dep051t;ng aluminum on the opposed- surfaces of two
superposed polyester type resin speets and heat sealing
the cqrresponding peripheries of the two sheets by way

15 of ; hot melﬁ type adhesive agent -(Japanese Published
' Unexamined Patent No. SHO 53(1978)-113693). Since the

. bag-shaped package is deficient in shape-retaining
; property;the.inner volume of the package decreases and
-_its walls coliapse as the oxyger therein is gradually ‘ i

20 absorbed by the deoxidizer. When the contents of the —
package-' and the walls of the package -adhere fast to
the surfaces of the deoxidizer, the absorpt:on of oxygen
by the deoxidizer fails to proceed at the expected rate
and the concentration of oxygen in the package fails

25 to fall to the prescribed level (less than 0.1%/50 hrs,),
frequently with the result that microorganisms vhich by
chence.have found their way into the containers in the |

course of fabrication will enjoy growth in the presence of

}



course of.fabrication wll enjoy .,growth in-‘the presence of

- 3 - oxygen.
Si nce’ t he bag- shaped package has an inferior shape-retaining property,ya{*\
tends to be inconvenient for storage. \Wen such bag-shaped packages are ;L/
piled yp during storage or in transit, they can collapse with 5 adver se
ef fectsupon their contents. If the priot package is nol ded

three-dinenSionaI!y, the conditions involved in the nol ding deform and
crack the convenpipiah. Jaginse theapadpashaped | pyekagd tiaecarofirfemioxum and

t he package thus is non effective as a gas barrier. 10

The

present inventi oshapeviceainingsseopeyty prit orendsy to por kinrorfuanient

storage of a plastics nedical container holding a nedicinal

fluid therein,

.which has (a) a fouyptovaged Whemdsuth bagrshapedoradtaghs Ree R

portion, and forned by a | am nate 15 conpri si ng an outer
| ayer, an interneli GeEipg 28t0Eage 9% rin ctrrRshi, 2LhY ¢3R

?{Eﬂé0|65%ﬂﬁ}

nber conpri sing

nd q Do . .
2 I ani nat ES%?aQnaq?%%?é‘péEg%%F oupSy chher Yot tened okt FEEPEOT oot Lo
act as a barrier to 20 . ' . [
IayFr of suLfici%ﬁ%k?ﬂ%r fﬁsgggg?g%€%§%€9@§€%§§€§E?¥§29%%23?¥é%%§6o I'Reat
sealing; a hot i [ | Wyl 3

g el oggggSi¥eFﬁ§y§El&Pﬁ§§@%$%gﬁ%%ﬁ%'éféc@ftﬂﬁsébﬁﬁéﬁﬂlonal

rnﬂcing poi nts including at lNeast one

stantially the sane

gas and steam barrier layers formed of aluminum and the

[ 10 - ‘The present invention provides
s ' ' ' .
for forming a package for the storage of a

package thus is non effective as a gas barrier.

an assembly

plastics

_ nedical container holding a medicinal fluid therein,

which has .(a) a tray provided round the opening thereof

with a flange portion, and formed by a laminate

15 comprising an outer polyolefin layer, an intermediate

plastics layer to act as a barrier to passage of gases

( . and steam, and an inner polyolefin layer, (b) a 1lid

(, ~  an intermediate plastics layer'to act as a

member comprising a laminate of an inner polyamide layer,

barrier to

G, 20 passage of gases and steam, and an outer resin layer

of sufficient thermal resistance to withstand the

conditions of heat sealing; a hot melt adhesive layer

' formed of materials of dissimilar melting points

including at least one material substanﬁially the same

25 as a polyolefin of a tray layer-being provided so that



25 as a polyolefin of a tray |ayer bei-ng provided so that - 3a - a
peel abl e heat seal is fornmable between the said inner |ayers of the tray -
and the-~tid nmember. The invention also provides a package containing *

a cogkatv-ner of nmedicinal fluid, the package conprising 5 (a) a tray-
havi fl ange around its opening and®forned of a | ami nat e conpri sing .
pol yolefin layers with a gas and steam barrier plastics [ayer ‘therebetWween,

b) a lid formed of ' £ pol yanid in ) ayer of sufficient :

Unermal ot st AnRESLAoLF HEFhniShoLE RAFBRBLS RBtwest| thizeatda ing with a
d steam barrjer plastjcs t her eb “a hot melt

Qaneatve o m NGHar puaPaht coRosp@lEey LEbGERETREC, A *Fhnge and ol y-

S e A N R o S e

signifies that under part ernal rons (i eat “sea
Fesi stance o Heirhiat gL o8[RG LLABNTEERIE, BRRSeARAIB R ORRELEIAT . both
a packagg (a) a tray having a flange around its opening and formed
" of a laminate comprising polyolefin layers'ﬁith'a'gas
' ( " and steam barrier plastics layer thérebetween, (b) a 1id

formed of a laminate of polyamide and a'resin'layer of

sufficient thermal resistance to witﬁstand thé'éonditions

vy

10 of heat sealing with a gas and steam barrier plastidé . L;
layer therebetween, and (c) a hot melt adhesive forming
a peelablé heat Qeal between the tray flange and poly-
amide 1id layé:;
- As used herein the term "thermal resistance®
15 signifies that under particular thermal conditions (i.e.
heat séaling conditions) there is resistance to ad&erse

effects on stability and resistance to degradation.

25



agsenbly and a package when assenbl ed -and seal ed, i.e. when containing the
contai ner of nmedical fluid and with. |id nenber and tray flange peel ably
hegat sealed via the 5 hot nelt adhesive |ayer. The pol yolefin |ayers

tqe tray may be of polypropyl ene and the, hot. nelt adhesive layer of a(%%@
blyend Qf . pol yethyl ene wi th pol ypropyl ene; the weight ratio of polyethyléh

td pol ypropylene in this hot nelt. 10 adhesive layer is suitably from 20

;480 to 50 : 50. The internediate layer of the lid nmenber is suitably of
pél yvi nyl i dene chloride or etH% it ieiﬁmenéﬂi&?har°é'éﬂeﬁob§°ﬁ§ra pagkage

| it er medi ate | ayer, ' tr I s . sui tably of eth ne-vinyl al cqohol

chpol yner. The th&%ﬂ%ﬂ}?ﬁgf&'raeiagycg&e 8%‘?& alsi’fé*’i&ﬁ Pﬁg ErglREmbdreis

sgi tably of :pol yesiih )4 | yRr lLene. The tray.part y be
‘t{ansparent. The invéhf%%ﬁﬁ%ﬁ?%ﬁa Eéffgfé%?&§§rhg§ gFggﬁaﬁp¥ég&ﬁl§ggiﬂthe
agconpanyi ng dr awi;ngs membethiatd tr 1glg,a.PeLspective
vifew of an assenbl ed. andegegied 52 kgégnggbgfgﬁﬁleOE%SE BféégﬁtVlg Ehe

i pvention, agd Fl Got neld @aheEsivRChhQeriaken along the line I1-11 of

FEG . 25 The illustrated package is produced by preparing a

tiay part 5 provided round t h§hepgcilyglefdne layerswoththef kxagempyr beon 4

by nol ding a | am nated sheet. cornprising a polyolefin |layer (outer |ayer)
1; a plastics | ay®f 2 polypropylene and the hot melt adhesive layer of

~ ~a blend of polyethylene with polypropylene; the weight
3 _

Y
-

ratio of polyethylene to polypropylene in this hot melt
- 10 ' adhesive layer is suitably from 20 : 80 to 50 : 50.

iV

The intermediate layer of the l1lid member is suitably of

polyvinylidene'chloride or ethylene-vinyl alcohol co-

polymer. The intermediate layer'of the tray is suitably .

of ethylene-vinyl alcohol copolymer. The thermally

15 = resistant outer layer of the 1lid member is suitably pf

polyester, éoiyamide_or polypropylene. The tray part

- may be transparent.
{) The in&ention is illustrated, by way of

example only, in the accompanying drawings, in which :-
:;*) 20 | : _ FIG.l is a perspective view of an assembled
. and sealed package according to the present invention,
and |

FIG.2 is a cross seétion'taken.along the
line II-II of FIG.l.

-

| 25 The illuét:ated package is produced by
preparing a tray part 5 provided round_the opening there-
* ~of with a flange portion 4'b§ molding a laminated sheet

) comprising a polyolefin layer (cuter layer) 1, a plastics layer 2



capabl.e of resisting passage of gases and steam (inter- nediate |ayer),
and a polyolefin layer (inner l-ayer) 3; separately preparing a |lid nmenber- 9
by | am nating a pol yam de | ayer (inner layer)6, a plastics |ayer 7 capable
of 5 - resisting passage of gases and steam (internediate [ayer), and a
| ayer of sufficient thermal resistance-tg-withstand the conditions’ of .
heat ling (outer layer); preparing a hot nelt adhesive |ayer 10 -
conprising a pl gaphblly of wesdsting hpdssagt o jdsis ld iRRLAP (S dS-
and including material identical with polyolefin in layer 3 of tray part 5;
and tightly heajeataktiengayes)f, ange ap@uliyolefiof ltdyer rbyhrmsr tldyanyd 3he
correspond- ing portion of the lid nmenber 9 via the layer 10 to forma

peel abl e seal thepalratedgnpreéparing a lid membeand dy dfanimatpigoaefin
which forns the outer layer 1 and the inner layer 3 of the tray part 5 are
pol yet hyl ene anpopyamddepyiages. (imgemhlayenfe aplastics leyerhdcearsblefofi t s
excel |I-ent . shape-retaining property and thermal resistance conpared to
pol yet hyl Bne. Fesigtdngo Pagsagien ahgaras and shramdidnkerrediate has a

mol ecul ar wei ght of 3,00G to 200,000, preferably 50,Q00 to 100, 000, and the
pol ypropyl ene layer), anfhd@var \ﬁaic&ts%ﬁéeﬁf&btt sredh BRI EaReR abl y

0 S0 U A el oL A LD G, Lo
3 R bt B BTl O RO SR T,

ergj about 50 pE&&i&ii&&“@f materials having dissimilar melting points

-~

10 and including.material identical with polyolefin in

layer 3 of tray part 5; and tightly heat'sealing the ’
-flange portion 4 of the tray part 5 and the-correspond-l
ing poftioh of the lid member 9 via the layer 10 to
form a peelable seal therebetween.

15 . Examples of the polyoléfih which forms the éu;er

] iayer 1 and the inner layer 3 of the tray part 5 are
" polyethylene and polypropylene. Polypropylene is preferred
because of its excellent . shape-retaining property and.

‘thermal resistance compared to polyethylene; ‘For use

20 herein the polyethylene advantageously has —

a molecular weight of 3,006 to 200,000, preferably 50,000
to 100,000, and the polypropylene é*moleculgr
weight of 5,000 to 1,000,000,preferably 100,000 to 500,000,
The th.)ckness of each of the polyolefin layers is e.g.500 to
25° 600 um. The.inte#media;e'iayer 2 of the tray part 5 which
is capable of resisting passage of gases and steam is
desirably formed ?f'ethyléne?vinyl alcohol copolymer;

'The thickness of this layler.is e.g. about 50 ym. The vinyl

!

o



- 6 - alcohol content of the copolyner-is desirably 20 to 80 nol %
preferably 40 to 70 nol % The nol ecul ar wei ght of the copolyner is ~,
desirably 5,000 to 100, 000, preferably 10,000 to 50,000. 5 <TE )
The | ayer 10 which at least in use can be thg ilnnernost |ayer of the ['‘“-e
menbers.Qai s de5|rably formed of a blend of polyethylene wi th pol ypropyl ene.

Th ht t I I t.he bl end
en"Tha | nner | oy BLogREIPERHELRY BE chd LBpoR gLl 28 hERE by o0k o

is desirably in thﬁouog@reffe%QmHBQot %05%f mﬁQ%tO %geg,g&go%q heat lgg‘al 1

whi ch yet is peel able open. The thickness of Tayer

[err], preferably #Ret Ooﬁelpﬂ_iér {kegbayeandly Bl,000 i3 ib@ewﬁsegz%&%%#%& Z;

of. polyanidé; such as nylon 6 or nylon-6,6: 15 this pernits th
to retain its streh@,000The B0, 600%di ate |ayer.- 7 is desirably formed of
pol yvi nyli- dene chloride or ethylene-vinyl alcohol copolyner. GEneraIIy,

pol yvinylideBe chloride is us®he lagapelposhtcAnag mghgglgﬁlﬁsgl be
particularly a biaxially drawn 20 pol.ypropyl ene fil Gbneral y, t

nol ecul ar wei ght = @fnédeshdlayRioRs kRE € i3S miaiaP 0o tig dew 900
to 500, 000. The thlckness of thetﬁolyolefln filmis to 40 pn1 The

ol ecul ar wei ght dPlend 9§ polwe HbﬁBeCWibhlnelyprepgleﬂeOOOThg 7Righe ratio
{016 pm 1% % 62 & potvehiencso’ e petypropyiane in she blend,
when the inner layer 3 of the tray part 5 is of
10 polﬁpropylene, is desifaﬁlg in the range of 20 : 80 to
50 : 50 to give a good heat sealing which yet is peelable
‘open. The thickness of layer 10 is e.g. 30 to 60 um, |
preferably 40 to 50 uym. The layer bf blend is superposed
by a layer of polyamide, such as nylon 6 or nylon-6,6;
5 “15 ‘this permits the lid member to retain its strength. The
| intermediaié'laygr 7 is desirably formed of polyvinylim
dene chloridé or ethylene-vinyl alcohol c0p91ymer.
Generally, polyvinylidene chloride is used superposed
. ~on a polyolefin f£ilm, particularly a biaxially drawn
320 polypropylene film. Generally, the'molecular weight
~of the polypropylene is S,OOO'to.l,QO0,000, e.g. 100,000
to 500,000. The thickness of the polyolefin film is e.q.
- .20 to 40 um. The molecular weight of the polyvinylidene
chloride is e.g. 8,000 to 20,000;-p:¢ferab1y 10,000 tc
25 15,000, and its thickness may for example be 5 to 10 um.
This film exhibits an outstanding ability to resist

 §assage of -gases and'steam. A still better barrier

property is obtained by using a plurality of such layers

]!




. This filmexhibits an outstanding ability to resist passage of-gases.and

steam A still better barrier property is obtained by using a plurality of
such -Layers - 7 - superposed. To.ensure safe storage of a plastics

medi cé ontai ner holding a nmedicinal fluid therein, the internediate |ayer
7 desﬁggﬁly has not nmore than 1 g/[err]=.24=hr ([err], 90% RH), p?efquﬁLy
0.1-0.27g/[err].24 5 hr (40 C, 90% , perviousness to humdity. "~To
ensure prevent i GRFTRAIRAN OFC RRBFe FRERoBEGEATESNRL anplgatibarrier
property of the internediate |ayer, 7. is desirably ot nore.than 0.1% 72 hr,
preferably not rﬂﬁ4?€§%uFQﬂqﬁﬁ%%xH?°B¢§%ﬁy§eﬁe€5ﬁﬁﬁﬁirﬁ@Péﬁ therménio

ackage. Exanples of the resin of the guter,| r of thernal resistance' i
gnougﬁ to\Mt[ﬁ&éﬁﬁi{4ﬁ§¥ﬁﬁéﬁ?€%n£aﬁ?rhga%e§%§$¥ﬁ§ gﬁEIBBE perseshars such

" Cuch eyl on' 6 Tty o o BcepordR By ¥ ot T ERBLY TS0 Bt e

dosi rabl o5 T ni AL SOF RELTTEb P BhFaBRE (BB hRntE 10T £ Bhebze.y
b oyl e PRGBS S Sipeln e SORSLE SBtebtoRASREE, st s,
where the inner Jgyegazrobr (pdp@2Ey Sl EnboLErAbapatyPigpYLeresand from
' Qdesirably not more than 0.1%/72 hr, preferably
‘not more than 0.1%/50 hr of o#Ygen concentration in the.
10 package. Examples of the resin of the bﬁtef‘layer 8 S
| of thermal resistance enough to withstand the ~
conditions of heat sealing include pdlyeétérs such as
pclyéthylene.terephthalate and polybutylene terephthalate,
polyamides such as nylon 6 and nylbnéﬁ;G,ahd polypiopylene°
15 Among other pélymers_mentioned above, polyethylene |
terephthalate proves to be particﬁlarly aeSirable. ‘ The
thickness of ﬁhe'laye; SHis e.g.lb to 30 um, preferably
12 to 25 um. - B

The weight ratio of the polyethylene to the
2Q' polypropylene in the hot melt adhesive iayé: is from .
26_: 80 to 50 : 50 where the inner layer 3 of tray part
S is formed of polypropylene and from 80 : 20 to 50 : 50
where the.inner layér 3 is formed of polyethylene. This_
is because the'seal is peeled open with great difficulty
25 when the proportion in the blend of the matérialuidentical
with the polyolefin forming the innar layer of the tray
part 5 is too high and the adhesiveness of the flange

portioh and the lid member is insufficient when the



where the-inner layer 3 is formed of polyetthylene. This is because the seal
is peeled open with great difficulty 25 when the proportion in the bIend*
of the material identical with the polyolefin formng the inner |ayer %;:;%4
the ttay part 5 is too high and the adhesi geness of the flange portion;,R
the | bdestenber is insufficient when the proportion is too | ow. Exanples
of medical container for which this invention is advantageously usable

incl ude bl ood bagpe sbwisii@n thadiowet C. containi-ng 5 therein
anti coagul ants, fluids or transfusion, and other nedicinal fluids such as

ACD- A sol ution (contain- ingEXailesobssadaitali tbAtain8r88og @hichiriC
acid and 2.20 g of grape sugar in 100 m of aqueous sol ution, for exanple)
and CPD sol ution (containi ngthi82ingentiont tsc ali®antagebdsly. G8ap1ef sodi um
citrate, 0.251 g of disodiumcitrate and 2.32 g of dextrose in 100 m of
aqueous sol uti on, ihgiudeabploey bagesetvagsfnsiohabagsheetcacceataihtfigsuch
as tubes, connectors and syringes integrally nolded therewith or connected
thereto. 153 therein angicpagrndgetgrofiluddsbort hiransfiuehonenandy
contain a deoxidizer 13, in.any of nunerous forns; at |east one conpound
sel ected from iroR*B&rpPEEicipgh £appdnypucheppodSDoAi elutienoficonpainxi de
and iron silicate,and cont.ai ni wat er when 20

hglogenat ed .net al .
necessary) (Japanégg 30gbi h& EﬂgiﬁﬂiﬁégrﬁﬁFenP' .g of citric acid and
' '2.20 g of grape sugar in 100 ml of aquecus solution, for

exémple) ahd CPD solution (containing 0.327 g of citric
10. acid, 2.63 g of sodium citrate, 0.251 g 6f disodium
citrate aﬁd'2.32 g of dextrose in 100 mi of aqueous
solution, for example);. these bags may have their
accessories such as tubes, connectors and syringes
| integrally molded therewith or connected.thereto.
15 | | '.-g package provided by this invention
' may. conta;n a deoxidizer 13, in any of numerous
- forms; ét.least one compound selectéd from iron carbide,
v _. iron carbdnyl, ferrous oxide, ferfous hydroxide and iron
| silicate and halogenated metal (containing water when
b 20 _necessary).(Japanese Published Unexamihed Patent No.
| SHO 54(1979)-37088), and deoxidizer which is obtained by
coating powde;ed metal with halogenated metal (Japanese
Published Unexamined Patent No.SHO 54(1979)-35189) are
- examples. : o .
25 | ) Storage of a medical container 12 in a
! _ | -péckage is accomplished by first stowing the medical
: .-container 12 of médiciﬁal!fluid 11 in position in the

tray part 5 which already contains the deoxidizer 13 if



SHO 54(1979)-37088), and deoxi di zer '‘which is obtained by coating powdered
metal wi th hal ogenated netal (Japanese Published Unexam ned Patent No. SHO
54(1979)-35189) are exanples. 25 St orage of a nedi cal

cont aiff 12 in a -package is acconplished by first stow ng t he medi cal
cont ai\neP /12 of nedicinal fluid 11 in pgsption in the tray part 5 whi chy _
al r eady~eont ai ns the deoxidizer 13 if -9 - required, then applylng,the a
l'id menmber 9 to the flange portion 4 of the tray part 5. with.the hot melt
adhesi ve |ayer 1Qeklierelst waen, aﬁﬁdyih@hthﬁ heat memBbkNg thethedr9angd the
fl ange portion 4 by high frequency or Sone - other heating neans.” In
this case, at |epert28f dcpfesheotrhpepager BGWitﬁ ehet Hotf mandcapBekioa 4
may be left-partially intact by the heat:sealing so that this segnment wll
facilitate the pkayepglof thbeebeaieeh,t badpatighgdynwheatt beatedgc ghe
container is to be put to use. ‘10 The af orenmenti oned hot nelt adhesive

| ayer 10 is geneldfl § sndpthedfbandedpouhdon 4pbyi bighofirefuesay amdsome
pressured) to the flange 4 of the tray part 5 or to the periphery of the

i nner | ayeP 6 of other| geaﬁéﬁaemesnsqm Fan‘ahw CRREeradkedpast| aper sgemﬁagz be
super posed on 15 -the |jd nengg and, &gnd outwardl y -and down_a

around the flang® pBP?|0ﬁ°¥Be§ 9ﬁetPFdf EﬁemPgﬁﬁéﬂnfﬂlW?YaPSuﬁﬁfFlange

portion. The adggitXall Yenedet gy the heat sealing so that thlS '

segment will facilitate the peellng of the seal of the
package when the medical container is to be put to use.
10 | The aforementioned hot melt adhesive layer 10 is i;J
generally supplied bonded (under'applicatioh'of heat
and pressured) to the flange 4 ofithe tray part 5 or to
the periphery of the inner 1ayer.6 of the 1id member 9.
Optionally, the adhesive layer 10 may heusuperposed on
" 15 the 1id member and.extend oﬁtWardly and down and around
the flange portion to seal the lid when wrapped fully
around flange portion;_ The adhesive 1ayer may be
.superposed over the entire surface of the 1id member.
Of course, any deoxldizer may be placed in the tray 5
20 | before, simultaneously with or after the medlcal
container l2. | i | |
| The present invention is illustrated more
spec1f1cally below in working Examples 1 to 10.
As illustrated in FIGS. 1 and 2 in a tray
25 part 5 formed of a laminated sheet comprisxng an outer
1ayer 1l of polypropylene (having a molecular weight of
-f 100,000 to 500,000) 500 um in thickness, an 1ntermed1ate

layer 2 of ethylene-vinyl alcohol copolymer (having a



superposed over the entire surface of the Iid nenber. O course, any

. deoxidi zer may be placed in the tray 5 20 before, simultaneously with or
afkter the nedical container 12. The present invention is illustrated nor

specifjically, bel ow i n wor ki ng Exanples 1 to 10: As illustrated in FIGS.- J(13£

and’ 2\4J1a.tray 25 part 5 fornmed of aI%ﬂnnated sheet conpr|5|ng an

rors St IR SRR S B OBEE ekl
S pmin (ickres, et s, 798 Hiiglng A, 42@“‘1“&&“"*
mol ecul ar wei ght  ofe 490 099 }%588@09&)5&9%&@ rdo%'hrﬁrﬂrpkﬂ}?ﬁﬁmé/% 3

gas

pack of deoxidizer In”a bag- e contai ner havin as one

pervious sheet of g@pes.padk'édPedesxidLack baw 4%5@%1@'6&1{%@#&&@1@@;
and containing therein an anti coagul ant was set in position in the tray

part 5. Thersa |i dagresierwll ot gasesePyidwd sitdeth O paper. 6 Prginmed of
nylon layer 10 [err] in thickness and 10 a high barrier layer 10 [err]

in thickness, an ibleodtbaqtE2 | myde polynhuskdchloride |andrcomadnirdga film
of biaxially drawn pol ypropyl ene (having a nol ecul ar wei ght. of 100,000 to

500, 000) 20 [err] thereinkarsantigeagubant Was setycin @ogidtion iy i thene

chl ori de (haV|ng a nol ecul ar
tray part 5. Then a l1id member 9, obtained by laminating

a layer 6 composed of nylon layer 10 um in thickness and
10 a high barrier layer 10 um in thickness, an ihtermediate
layer 7 composed of two layers each of a film of
biaxially drawn polypropylene (having a molecular welghﬁ:
of 100,000 to 500,000) 26 pm in thickness superposed by
a layer of polyvinylidene chloride (having a molecular
15 weighh of 10,000 to 15,000) 10 um in thickness, and an
' outer layer 8 of polyethylene terephthalate (having a
molecular'weight of 100,000 to 500,000), was heat sealed
by high frequency to the flange portion 4 of the tray
-part 5 by way of a hot melt adhesive layer 10 of a blend
v ' :20 -of polyethylene (having a molecular weight of 50,000 to
n | | | 100,000) and polypropylene (hav1ng a molecular weight
of 100,000 to 500,000) in a weight ratio of 30 : 70 and
' superposed"in'advance'bh'the flange portion 4 of the
- ‘tray part 5. The packages thus produced were tested for
:25 " concentration of oxygen contained therein by the use of
‘a zirconia type analyzer (made by Toray Ltd). The
results were as shown in Table l. When the procedure

- described above was repeated by using ethylene-vinyl
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- e ewe

15 wei ght of 10,000 to 15,000) 10 [err] in thickness, and an outer |ayer
8 of polyethylene terephthalate (having a nol ecul ar weight of 100,000 to
.+ 500, Q00), was heat seal ed by high frequency to the flange portion 4 of the .
! trayt 5 by way of a hot nelt adhesive |ayer 10-of a blend 20 of
polyqtj | ene (having a nol ecul ar melght-0115ﬁ 000 to 100, 000) and 'SJ.'
pol ypropyl ene (haV|ng mol ecul ar wei ght of 100, 000 to .500, 000) "in a_ME“ght
“ ratio of 30 : 703hmdh%hp@?B@%ﬁﬂeFnaﬁdgﬁﬁc@abﬁr%ﬁé fPﬁn&bepbBVﬁGnOi thet he
. tray part 5. gﬁgackages t hus groduced meri tested for. 25
concentration oft eHncaPAR etﬂ§r€9ﬁ1§§ PEePASEAgE aszﬂ§Sﬁ|&nﬂype
¥ anal yzer (nade by Toray Ltd The re,as sho in Table 1. Wen
t he procedure dé%E edtgﬁﬁé WGBS ?égégPEa mgmb%PﬁgrﬁfﬁgFéne-vinyl _
al cohol .copol ymer as the material for the |ayer of the |id nenber capable
of resisting passage of gases and st ea@bi®ecle were obtained sinilar

results. Table 1 5 Oxygen congent ratj on vol.une) Exanpl e
After ABter After Oxﬁgﬁﬂ °°¥$?¥ﬁr?&ﬂ°n ié é#émXES hrs 48 hrs 53

QTZ > h582é$¥a@m642 §§¥§' “after - A?$e§o 9X§t 965§§€h§§8 - 10
>

4 33 zs 48 hfs S 0. 283
0.04l - 1 110 6.5  0.153 0.075 0.0038
L2 - 6.8  0.264 0,082 - |
3 - 7.3 0.065 0.038 -
o 4 ) - - - " 0.072 0.032. - LN
- s - - 0.283 0.041 - - -
6 . - .0.ss o0.011 - \
7 = = 0.9 0.024 -~
8 . -7 p.017 0.012 s
.“15 9 | -~ = . 0.013 0.023 -
.10 - o2 77 e.061 0.017 - - .

;As aéécribed above,'a upackage of fhis.invention
| for the storage of a medical contalner is obtalned by
:_ preparlng a tray;mrt prov1ded round the openlng the*eo‘ w1€k’
20 a fJange portlon by_mold;ng a lamlnated shee;_comprlslng -
o a POlfolefin layer, a pla_stiqs layer capable' of r_es::istin.g
passage=of gases and steam, and a polyolefinulayer,
separate1y prepariﬁg_a 1id menber formed py lamin§ting_ -
. a .polyamide layer, a plastics layer capsble of resisting passage
25 Of gases and steam and a layer of sufficient thermal :

. resistance - to withstand the conditions of heat



“

6 - - 0.156 0.011 - 7 . ; 0. 090

0.024 8 - - 0.017 0.012 - 15 9 : -
Q.013 0.023 - 10 - - 0.061 0.017 - -As describzgib
above, a package of this invention for thel8terage of a nedical containRgr

i s ohtigj ned by preparing a tray part_ provided round the opening thereof-
with. 20 a fl an®®Pbing oRISe BYRPAELRI | anhatreltspdhesiveptateng and

pol yol ef.in | ayer,, astics |ayer capable_of resjsting passage of gases
and steam and & éiﬁeﬁ?ﬁFI%ﬁ@*%ﬂgeg%?af%#99®r39§F+ﬂ@ 4 pEdthenbrayfpankd

by lam nati am de | . pl asti I bl f i sti
Phssage 25 of HR NG, RpridSienifs Poyion 8| phe ol meRke Ravia
resistance .. - tow thstapd the conditions Oﬁﬁg at -12- sealing,

al so preparing athﬁtﬁég%séaﬁeEF¥§rI§9e orm\g PFP§ ;eh§3F15eaPPﬁ§u§ﬁe

fl ti.o fogt e t t ' ' f | i
renber vin the Sfcheddidy Mo BELISIEEERONELEISPILRL rg)y DAY Jof

i nner and outer éﬁ5&§”Eﬁiéﬂ&ﬁ?ﬁﬁé—réggiﬁiﬁgV??ﬁﬁeﬁgg §Hﬁ°¥raﬂ%§grency.

shape-ret ai ni ng property ranspar ency

Yoot B ChaRcpO, Ve 38 iy LaveLcap ik sothotcebphiyfesisg o
tQ 10 resist Pt dPapér IemSsb1é N6E Uge Ss QX§eNpaddllgét 88Myases and steam,
the tray part compinés transparency and a high &bility to
| '© 10 xesist 'passage of gases (including oxygen) and steam.
¥~f'  - . The 1id member has N 3
a high ability té resist passage of gases and steam when
polyvinylidene chloriﬁe or ethylene-vinyl alcohol copolymer
is used as or-in the intermediate layer;3'When polyester,
©15 - polyamide or polypropylene is selected as the resin for
the outer layer required to withstand the conditions of
-heat séaling, the 1lid member haé _ ample shape~
retaining property in spite of thé conditions of heat
seal?ng;. When all these layers are transparent, the
- 20 condition of the medical container inside the package
can be readily inspected without opening the package, When
"poiypropylene is selected for the polyolefin layers in the
- tray part and a blend of polyethylene with polypropylene is
| selected for the hotmelt adhesive layer, with the.weight
25 ratio'qg polyethylene to polypropylene falling in the range
of 20 : 80 to 50 : 50, thé package ﬁas ample adhesive

strength and excels in peel Openébilityg




The lid nenber has a high ability to resist passage of gases and steam
when pol yvinylidene chloride or ethylene-vinyl alcohol copolymer is used as

or - i.if- Nhe intermediate layer. Wen polyester, 15 polyanide or
poly{@:uylene i.s selected as the resin for the outer |ayer reqU|red to
wi t hs€and the conditions of -heat sealing, _the lid menber has R

3£2Le Zrﬁp?he;:t?gngpg gioper;y IngﬁLte E? The condlt:ons -of -heat se?ffﬁg
" cont ai ner inside t%e pécﬁ%ﬁ% gﬁgﬁeiﬁeaBFFgaég'Sg Fgég gBH%&FEQ§ ﬁ%ﬁ aPne
Pray part and b bl end of potyetROTEuet,, « RopSATRE, ReR. R, aCkiend Rty

! bol yropyl enc. 155 [SEaneEEE N bllgl BEaUCh ek, plRetiht sl R BOTNAGI D

anpl e adhes'VE*éﬁié¥Eﬁ£'ﬁﬂ@cﬁxfﬁ'ﬁ1g819€5Er9E6G§btb'Eieam andl%onﬁﬁﬁﬁﬂnwhe”

a package of this I nvention contal med lca cont al ner suc as a
bl ood bag r t rapsdwei ddagdbanBieaokiaifvieal drahdeisddonPelry Wiy @Eidniade

which is highly pervious to steam and containing 5 an anticoagul ant, a
fluid for tranghedi@insl ﬁlhga,siﬁ1larcﬁﬁd|0|p&bvbhmld it caklpassage
pr event -passage of gases and, therefore, prevent oxygen. in

t he anbient.mIbfrgﬂsesﬂﬁndaithgreﬁbaeuhgrehen&peokygenoﬁhawherambient
~ air from penetratiné_into.the therapeutic container.
Particularly when deoxidizer is contained simultaneously
10 with the medical container in the package,.the:interior of\,ﬁ
the package can be retained in alsubstantially oxygen-
' free condition with the medicinal £luid in the.medical
container ..- - . free from oxidative deterioration.’
If ae?obic microorgahisms_by chance find their way-inte_the
15 medieal contalner, they are not allowed to attain
growthin the absence of oxygen. The package,: accordlngly,
can keep its interior in a substantially sterilized ocondition.
Further the packaée can resist leakage.of eﬁea@ in both
directions; steam whiéh.diffuses out 6f the | o
20 medical container is only allowad to_saturatetheinﬂaﬂgzz
of the package and is not allowed te escape-frem the package.
- Thus, the medicinal fluid in the medical - container is
‘not lost while the container is stored in the,package.
By having at least the tray part of the package.formed of
25 transparent layers, the medical container stored inside
the package can be inspected without opening

the package.

¥,



ﬁarticularly when. deoxi di zer is contai.ned - sinultaneously 10 wth the

medi cal container in the package, the interior of the package can be _

retained in a substantially oxygen- free condifion wth the medicinal +§£ﬂ
&2

in the nedical container _ - f1de=f r omy gl ' gor at i dn-
'aerob:r_‘\g,,_m croorgani sns by chance find their vvaym“ ﬂﬂﬁm" ﬂlﬁml cal ™
cont.aiher, they -&TE€ RO% ﬁléomed to-attain grom i 1 @ the mbsenee of oxygen
The package; accordﬁng+77~tan°keep its interior in a substantially
sterilized conditjon. Further ihe nackage c esist Leakage gf steamin
bot h-directions; stean1mhicﬁﬁd%Q??éggygﬁ?rofgfﬁég§oé %%%é%g? For EBBntainer
s only allowed t : | | Of e K and, s not al | oned
to escape fron1tH%t%€%§éS%f %ﬂﬁ%%ggﬁ%éﬁéﬂ?%?%glc Iunglﬂ gﬁ%aﬁﬁ%i%al

contai ner 15 N0t o k] eetlieq CORALRT B SANEY (4) LRCLEgkRsE. BY

having at |east the tray part of the package forned o par ent

layers, the nedigfled ré&QNd4RE oSRIRE tREFEST LELRAEKADENEBNDORE S on
i nspected wi t hout opening the pacgige}%g CLAI MS: 1. %n %sseﬁﬂ1§ for

formng a Qac'kage'ari@rféi%eé_t a8 el & iMa O AGomFHi §AE Cah 6QPeAI psLyhol ding a

medi cinal fluid therein, which has (a) a tray pro- vided round the opening

thereof "viith a flehgfimoliyen, &n intermeliisteeplobyticsalapeieteoapti sing

an outer poly- olefin layer, an internediate plastics |layer to act

' ' as a barrier to passage of gases and steam, and an

inner polyolefin layer and (b) a lid member comprising

a laminate of an inner polyamide layer, an inter-

'mediate plastices layer to act as a barrier to passage

of gases and steam, and an outer resin layer of

sufficient thermal resistance to withstand the con-

_ditions of heaﬁ sealing; a hot melt adhesive layer

formed of materials of dissimilar melting points

15 ineluding at least one material substantially the same
as 2 polyolefin of a tray layer being provided so that

a peelable heat seal is formable between the said

.inner layers of ths tray and the lid member.

-
st . mea - LEERS WY

20  _ 2. An assembly according to claim 1 wherein the
o - polyolefin layer of the tray comprises polypropylene
and the hot melt adhesive layer comprises a blend of
) pblyethylene with polypropylene. '
25 3. An assembly according to claim 2 wherein the

'weight ratio of polyethylene to”polypi-opylene in the
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-gas

as a barrier to passage of gases and steam and an inner pol.yolefin |ayer
and (b) a lid nmenber conprising a lamnate of _an inner polyam de |ayer, an
inth§§;0 nmedi ate plastics layer to act as a barrier to passage of

Ctand the con- ai tions of neat - geal i nol NI RAERME of 72" s ™

to w

formed of materials of dissinilar nertffRg~point's I5 -+ * ifncl*udi-ng at- I*east

one materi al substantiall he ,sang as a,pol fin of a | ayer belng
provi ded so thath@t p@@#&bggkﬁééyeggayer ?ﬁa & KebhdBef tﬁé $aP8 ERner

| ayers of the traﬁl the Iid nenber. 20 ' An assenbly
according to cl aP eérein the polyolefin Iayer of the tray conprises
pol yprepyl ene and the hot melt adhesive Iayer conprises a blend of

pol yet hyl.ene wi th pol ypropyl ene. 25 An assenbly according to

claim 2 wherein ghe mejghtAhaaF%gﬁ%%gogggkgggﬁge 80a99|§BE8§ékﬁ§eclgihhe

hot nelt adhesivé®layer is In ge o

assenbl y gecor di ?ﬂe&@ifin Y ?.ﬁ%@'rﬁ@dﬁh%le”biasticsV"ﬂ!SSr%h':nth%henlg.Hm?d' ate
pl astics ayer 0 nber conprises a polyvinylidene chloride or

et hyl ene- vinyl ﬁéﬁaael céﬁ@@&!@%r Polyvinylidénas&Rlblridacee’ dithglefeany
of clains 1 to 3 10 wherein the internediate plastics |layer of the lid

vinyl alcohol copolymer.

5.- An assembly according to any of claims 1 to 3

10 wherein the intermediate plastics layer of the 1lid \‘J_

member comprises superposed 1ayers of. polyvinylidene

chloride and polyolefin.

6. An assembly. according to any preceding claim
15 wherein the intermediate plastics layer of the tray
comprises efhylene-vinyl alcohol copolymer or poly-

.vinylidene chloride.

7. | An assembly according to any preceding claim
20 wherein the thermally resistant'layer is selected from

polyestere, polyamides and.polypropylene.

8.;. An assembly according to ahy oreceding claim
wherein at least the tray is.traﬂsparent.

25 . \.
9., .. An assembly according to any preceding claim

.formed into a package containing a container of



nenber conpri ses superposed Iayers of -pol yvi nyl i dene cthtoride—and

dolyolefln 6. An assenbly according to a 15
Wherein the internmediate plastics |ayer. of the tr%’lﬂ!&ﬂﬂiﬁ Im,mr oy
et hyl ene-vinyl al cohol copolyner or pal ytg \d nylidene (‘D
asse according to any precedlng claim 20 wherein the thermally \

b Y sesemadi il AT Fad Tt ﬁ}@%@f’f?ﬁ%ﬁ#éﬁ Wodst ¢ he
i 25 9. .
1o m formed o o ekl petahin, AERERE S e S A ¢ ABle il

fluid and having the |id nmenber and tray flange peel ably seal ed via the hot

nelt adhesive |ayer. * 10. An assenbly for form ng a package for a
5 cont ai ner medi ci gl {ddbnb1y ForrSEsaing kel kg#gtﬁ}t iglly as
her ei nbef ore descrﬂ%ed wth reference%o t he acccﬁ?pan;g%g raw ngs. - 11.

An assenbly for fQidH#inePaskameai®indl Wuid, Y b1y Hadigi nal
fluid, the assenbly being substantially as described in any Exanpl e herein.

12. A packagqupetint 161y as téreinbefdraibsurided lwiith ddfefmandeage
conprising (a) a tray having a
. ‘to the accompanying drawings. -

pY . )

11. An assembly for forming a package for a
- 10  container 6f medicinal fluid, the assembly being
fk“/ substantially as described in any Example herein.
12. A package containing a container of medicinal
fluid, the package comprising (a) a tray having a
i .. 15 flange around its opening and formed of a laminate
comprising polyolefin layers with a gas and steam
barrier piastics layer therebetween, (b) a 1id formed
of a laminate of polyamide and a resin layer of
sufficient thermal resistance to withstand the conditions
;va 26 " of .heat sealing with a gas and steam barrier plastics

layer therebetween, and'(c) a hot melt adﬁesive_forming

% ~ a.peelable heat seal between the tray flange and poly-

amide 1lid layer.

i 25 13. . A package containing_a_container;of medicinal
fluid, the péckage being substantially as hereinbefore

‘described with reference to the accompanying drawings.



15 flange around its opening and formed of a |aminate conprising,
pol yolefin layers with a gas and steambarrier plastics |ayer therebetween,
(b) alid formed of a | am nate of pol yam de and a resin layer of sufficient

?S@Q&eii cam barri or plast s 1 ayary9ar cbet IRGNIHAIBI MR ~o:* 'mQF’g““,j "

adh form ng a peel abl e heat seal between the Trdy Ml afge® and pot-y#
am d idlayer. 25 13. -~ A package containing a contai ner-of

- medicinal fluid, the package being substantiatlly as Hereinbefore described

with reference ttthe accoippagkage dcontaising a-cditaindr of medipimihge
containing a container of nedicinal. fluid, the package being.substantially
as described in flwyidxatipé cpackage. béin@ ssbsﬁaaﬁaally as described in

any Example herein.
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