PACKAG NG BASED ON A POLYMER CONTAI NI NG POLYAM DE

BLOGKS AND PCOLYETHER BLOCKS The invention relates to
packagi ng based on a pol ymer cont ai ni ng pol yam de bl ocks and pol yet her
5 Bl ocks for use in conserving fresh produce, such as fruit and
vegetables or freshly cut neat, and jigq particularly for conserving the
taste of fruit or vegetablei %ﬁ:ﬁ ave just been harvested, and al so
for preventing their degrad Canadi an Pat ent

Speci fication CA 1,324,476 descri bes Iettuce sachets consisting of a
perforat ed f 1L I ] t
first. The perf orace FHHY Ji-teian e Fypropyl ene,
drawn pol yester or drawn 3 ocﬁgl ﬁkﬁnﬁ! iimis itself a
mul til ayer successivegy—rxnnn11nﬂmr1r- yl ene/ vi nyl

acetate (EVA) copolyner, a central oxygen-perneable

The invention relates to a packagihg

5 comprising a thermoplastic £ilm based on a polymer
containing polyamide blocks and polyether blocks, which
is permeable to vapour, ethylene, CO, and oxygen, the
permeability to CO, being very much greater than that to
oxygen.

10 The packaging according to the invention is
particularly useful'for making sachets for conserving

fresh fruit and vegetables or meat.
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filmand a filmwhich may be heat-seal ed. REPLACED Jdpéangse PaGent
~Specj fication JP 05 230 235 20 ( KOKAI') des imgé-iiﬂgﬁf;gﬁ@tieﬁt{.‘ftic.lpaged_,:.‘.....
consisting of a ~ 'mi xture of |lowdensity |pg dﬁitﬂl(yl engﬁggl:‘}ly_[@nn%@md"l{m
mal ei c-treated pglyethyl ene~ These perforat ed%‘ié%'.,.n (s) : a;[}g\_/‘g‘__glgc%qged ,,,,,,,,,,
permeabil ity to}gxyger afid to water vapour. |, 'Aj[{?,‘[y ate Used [to%pggke-
sachets for conserving freshly 25 picked nmughroons, 52w =5
Japanesé Patent Application JP 03 180 124 DA Hadeh eSS hehat s nadesst
filmwhich is p@ACKAGINGt BASED ON A POLYMER CONTAINING POLYAMIDE 2

wat er vapour, to air and to ethylene, in order to ripen peaches on the
tree. The filmconsists oBLACKSx# ROBRCES i ns and fillers such
as cal cium carbonate or silica, and the filmis drawn in order to
create spaces 5 between the polyolefin and the fillers. It
nas aining. ngly been [oUng 0 ion relMldPA ek ind® p2288 1R a2 PO! YITer

polymer containing polyamide blocks and polyether

5 blocks for use in coﬁserving-fresh produce, such as
fruit and vegetables or freshly cut meat, and
particularly for conserving the taste of fruit or
vegetables which have just been harvested, and also for
preventing their degradation.

10 Canadian Patent Specification CA 1,324,476
describes lettuce sachets consisting of a perforated
first film and a second film adhesively bonded to the
first. The perforated f£ilm may be made of
polyethylene, polyproéylene, drawn polyester or drawn

15 polyamide. The second film is itself a multilayer
successively comprising a film of ethylene/vinyl
acetate (EVA) copolymer, a central oxygen-permeable
film and a f£ilm which may be heat-sealed.

Japanese Patent Specification JP 05 230 235

20 (KORAI) describes perforéted films consisting of a
mixture qf low-density polyethylene, Nylon-6 and
maleic-treated polyethylene. These perforated films
have good permeability to oxygen and to water vapoﬁr.
They are used to make sachets for conserving freshly

25 picked mushroons.

Japénese Patent Application JP 03 180 124

describes sachets made of film which is permeable to



pol yam de bl ocks and pol yet her bl ocks are perneable to wat-er—vapour,
ethyJene, CJerr] and oxygen, the perneability 10 tom%ﬁlsﬁggjmla&gry
much greater than that to oxygen and are useful in '
Accordingly the invention conprises packagi ng corrpriT nmﬂunlmm
t hernmopl astic fil mbased on a pol yner cont ai ni ng pol and
pol yet her bl ocks which 15 is perneabl2 to water vapour, ethylene, CJerr]
and oxygen, the ratio of the perneabilitfh by volune, to CJerr] to

t hat t 0 WRERT]|VAROWE, gFeaaty andnt® ethylene, in orderh&oj wdERRi on al so
provi.des the use of such a t hermopl astic fil mfor packaging. _20

The i nventi oReREReRePR pElGi e a nBrRICEL Wt consigta afi fg™LxE¥KepPEduce

whi ch net hod co i ses a LN to the prqduce packagi ng nateri al

accor di ng toPPﬁggieglPﬁv%$%¥ hflers such asrééicﬁﬂyiaqrﬁﬁgﬁ§gd

©%ccording to

t he invention, 25 bhe _for Into,sachets b onventional means such as,
for exanple,s ggxﬁbnﬁ? gt%? £ %iﬁ%.driﬁ%nfn(ﬁehé%rk%uﬁiﬁﬁ%ﬁlggaﬁﬁfch have

just beeg hag¥gﬁggg PRY Bglp$f§§ﬂn and the tfEBaGhets and the sachet then
T s

seal ed. "The
It has surprisingly been found that

thermoplastic films based on a polymer containing
polyamide blocks and polyether blocks are permeable to
water ;apour, ethylene, ,CO, and oxygen, the permeability

10 to CO, being very much greater than that to oxygen and
are useful in packaging.

Accordingly the invéntion comprises packaging
comprising a thermoplastic‘film based on a poiymer
containing polyamide blocks and polyether blocks which

15 is permeable to water vapour, ethylene, CO;, and oxygen,
the permeability to CO, being very much greater than
that to oxygen.

The inveﬁtion also provides .the use of such a
thermoplastic film for packaging.

20 The inventibn further provides a method of
packaging fresh produce which method comprises applying
to the produce packaging material according to the
invention. ‘

The films used according to the invention may

25 be formed into sachets by conventional means such as,
for example, hot bonding or welding. Fruit or
vegetables which have jﬁét been harvested may be placed

in the sachets and the sachet then sealed. The films



3 may al so be used to cover pots or trays containing fresh

produce.

The filnms according to the invention may be

used as unperforated continuous filns. In contrast to 5 perforated fil ns,
the filns of the invention may thus be bacteria-proof and germ proof.
Pol yners contai ni ng pol yanm de bl ocks and - pol yet her bl ocks suitable for
use according to the I nvention may3dbe forned by copol ycondensati on of
10 polyam de units containing reactive ends with polyether units
cont ai ni ng rmagt akeoechdsussdcto agpvemntmrtalam:trays containing) Pol yam de
units containing diam ne chain . term nations with

pol yoxyal kyl Eneshnprgduce. cont ai ni ng di carboxylic chain

term nations. 15 2% Pol yam de units containing dicarboxylic chain

terminations with pol y8®§a

jdrereeprding to the inventiogomayi Reng di ami ne

chain term nati gons

10

15

20

25

used as unperforated continuocus £ilms. In contrast to
perforated films, the films of the invention may thus
be bacteria-proof an& germ-proof.

-Poiymers containing polyamide blocks and
polyether blocks suitable for use according to the
invention may be formed by copolycondensation of
polyamide units containing reactive ends with poiyether

units containing reactive ends, such as, inter alia:

1) Polyamide units containing diamine chain
terminations with polyoxyalkylene units
containing dicarboxylic chain terminatioms.

2) Polyamide units containing dicarboxylic chain
terminations with polyoxyalkylene units
containing diamine chain terminations
obtained by cyancethylation and hydrogenation
of aliphatic alpha-omega dihydroxylated
polyoxyalkylene units referred to as
polyether dicls.

3) Polyéﬁide units containing dicarboxylic chain
terminations with polyether diole, the
products obtained in this particular case.
being polyether ester amides.

Polyamide units containing dicarboxylic chain

terminations may be obtained, for example, from the



obt ai ned by cyanoet hyl ati on and hydrogenati on ' of aliphatic

al pha- onega di hydroxyl ated 20 pol yoxyal kyl ene units referred
to as pol yet her di ol s. 3) Pol yam de units
cont ai ni ng di carboxylic chain ‘ term nations with polyether
diols, the products obtained in this particular case 25
bei ng pol yet her ester am des. 4 Pol yam de units contai ni ng
di carboxylic chain term nati ons may be obtained, for exanple, from

t he condensation of alpha-omega aminocafrboxyligprddmdsaifon of

al pha- omega am nocar boxylic acids of | actans or of dicarboxylic acids
and di ani nes Lastame or ofpdigarkexyvlia apids-andidiamingscdmbdlp i c acid.
The pol yam de bl ocks are, advant ageously Nyl on-12. The

[} (] [} [} 5
nunber - aver ad¥ SFSMSe REs@ Fhadp-ikmiting dbtaxhepel ithiacdd.s Thepi cal |y

Rﬁtg?e?hgoo %Q>y%%i gobiggks arepé 325?§$¥6§§*}W§¥E§¥¥%2%”d 5000. The mass

5 . The number-average molar mass Mn of the
polyamide units is typically between 300 and 15,000 and
preferably between 600 and 5000. The mass Mn of the
polyether units is typically between 100 and 6000 and
preferably between 200 and 3000. u

10 The polymers containing polyamidé blocks'énd
polyether blocks may also comprise randomly distributed
moieties. These polyﬁers may be prepared by the
simultaneous reaction of the polyether and the
-precursors of the polyamide blocks. For example, a

15 polyether diol, a lactam (or an alpha-omega amino acid)
and a chain-limiting diacid may be reacted in the
presence of a small amount of water. A.polymer is then
obtained which essentially has polyether blocks,
polyamide blocks of very variable length, but also the

20 various reactants which have reacted randomly and which
are randomly distributed along the polymer chain.

Whether they are prepared from the
copolycondensation of polyamide units and polyethers
previously prepared or in a one-step reaction, these

25 polymers containing polyamide blocks and polyether
blocks may have{ for exampie, Shore hardnesses D which
may be between 20 and 75 and advantageously between 30

and 70 and an intrinsic viscosity between 0.8 and 2.5



pol yether units is typically between 100 and 6000 and preferably
‘between 200 and 3000. 10 The pol yners containing pol yam de

bl ocks and pol yet her bl ocks may al so conprise randonmy distributed
noi eties. These polyners may be prepared by the si mul t aneous reaction
of “the polyether and the precursors of the polyam de bl ocks. For
exanple, a 15 polyether diol, a |actasn (or an al pha-onega am no aci d)
and a chain-limting diacid may be reacted in the presence of a small
anount of mameasuﬁe@oiynnatascrésni at 2504t fiorednnwhiindbisdsential |y has
pol yet her bl ocks n1de bl ocks of very variable Iength, but also
the 20 varcgngenbaetaﬂmso%m@ A mdact ed random y and which are
random y distributed alonghthe pol ynmer chai n. \Whet her t hey

arF prepared from t he Whetheg )Rﬂﬁﬁﬁﬁhﬂﬁlh%?QSF pEey derdEetnfremand

pol yet hers | OUS pased o n a one-step reaction, these 25

Folyners conPgiﬁ?EgY¥8E? %¥ﬂ€ ﬁ d%??“éﬁﬂ' TP ORE, e;%tQEYBP28R§ ga¥5havg
or exa ore_hardnes et ween an an
advant ag ousF§ ﬂe?ﬁggﬁ %g éramé{%ﬁifﬁﬁ)%ﬂﬁf?%1 ¥#F?i Vb i B85S £F betmeen

0.8 and 2.5 they are and copolycondensed with polyamide blocks
containing carboxylic ends, or they may be aminated to
con&ert them into polyether diamines and condensed with
polyamide blocks containing carboxylic.ends. They may

1o also be mixed with pblyamide precursors and a chain
limiter to make polymers containing polyamide blocks
and polyether blocks which have randomly distributed
moieties. '

Suitable polymers containing polyether and

15 polyamide blocks are described in US Patents 4,331,786,
4,115,475; 4,195,015, 4,839,441, 4,864,014, 4,230,838
and 4,332,920. |

The polyether may be, for example, a
polyethylene glycol (PEG); a polypropylene glycol (PPG)

20 or a polytetramethylene glycol (PTMG). This last
polyether is also referred to as polytetrahydrofuran
(PTHF) .

Whether the polyether blocks are in the chain
of the polymer containing polyamide blocks and

25 polyether blocks in the form of diols or diamines, they
are referred to for simplicity as PEG blocks or PPG
blocks or alternatively PTMG blocks.

It would not be departing from the scope of



5 measured in neta-cresol at 250[err]C for an initial

concentration of 0.8 g/100 m .. Whet her the pol yet her bl ocks
are derived from pol yet hyl ene gl ycol, from pol yoxypropyl ene glycol or
5 from pol yoxyt etranet hyl ene glycol, they may be used as they are

and copol ycondensed wi th pol yam de bl ocks
or they may be amnated to

cont ai ni ng carboxylic ends,
converts theminto pol yether diam nes and

condensed with pol yam de bl ocks contai ni ng carboxylic ends. They may

10 al so be. niheednmentipal yLritte poégetbersbiocka ctreain
make pol yners contai ni ng pol yam de bl ocks

limter to
and pol yet her bl ocks which

have random yififemenfumed eties spghetpepoieties derived frayjtabl e pol ymers
cont ai ni ng polyether and 15 pol yam de bl ocks are described in US Patents
ethylenkl 314601 4-108.81:5+) 4, B36m4gdopyl &éfd, iico X, 230, 838

and 4, 332, 920. The pol yether may be, for exanple, a
pol yet hyl ene glycol (PEG, a pol ypropyl ene glycol (PPG

4, 331, 786,

10
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20

25

O—CHg-—CH'— or alternatively from tetramethylene
CHs

glycol (—O—CHzl—) .

The polymer containing polyamide blocks and
polyether blocks preferably comprises only one type of
polyamide block and only one type of polyether block.
Polymers containing PA-12 blocks and PEG blocks and
polymers containing PA-12 blocks and PTMG blocks are
advantageously used.

The polymers containing PEG blocks have a
much higher permeability to water vapour than do the
polymers containing PTMG blocks.

It is also possibie to use a mixture of these
two polymers containing polyamide blocks and polyether
blocks. | |

The polymer containing polyamide blocks and
polyether blocks is advantageously such that the
polyamide is the major constituent by weight, that is
to say that the amount of polyamide which is in the
form of blocks and that which is optiohally distributed
randomly in the chain repfesents 40 % by weight or more
of the polymer containiﬁg polyamide blocks and

polyether blocks. Advantageously, the amount of



20 _or a polytetranethyl ene glycol

al so-referred to as pol ytetrahydrofuran (PTHF) ..

Whet her the pol yether blocks are in the chain-
contai ni ng pol yam de bl ocks and 25 polyether blocks in the formof diols

t hey are referred to for sinplicity as PEG bl ocks or PPG
bl ocks or alternatively PTMG bl ocks. 7 '

or .di am nes,

of the polyner

departing fromthe scope of

t he i nventi oPq¥yamide,dnfetther aployaiks ofoppdvather axg fimrtdir nadiie i es such
as noieties derived fro

gl ycol
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The films of the invention are, for example,
between 10 and 150 um in thickness.

The £ilm of the invention may also comprise
plasticizers, antioxidants or anti-UV agents.

According to a preferred embodiment of the
invention, the film used also contains polyolefin. The
term polyolefin is understood to refer to polymers
comprising olefin moieties such as, for example,
ethylene, propylene, l-butene, etc. moieties.

Examples which may be mentioned are:

- polyethylene, polypropylene and copolymers
of ethylene with alpha-olefins, it being possible for
these products to be grafted with unsaturated
carboxylic acid anhydrides such as maleic anhydride or
unsaturated epoxides such as glycidyl methacrylate.

- copolymers of ethylene with at least one
product chosen from (i) unsaturated carboxylic acids,
salts thereof -and esters thereof, (ii) wvinyl esters of
saturated carboxylic acids, (iii) unsaturated
dicarboxylic acids, salts thereof, esters thereof,
hemiesters thereof and anhydrides thereof, and (iv)
unsaturated epoxides, it being possible for these
ethylene copolymers to be grafted with unsaturated
dicarboxylic acid anhydrides or unsaturated epoxides.

- optionally maleic-treated styrene/ethylene-

butene/styrene (SEBS) block copolymers.

(PTM3 . This | ast pol yet her

It would not be

6

S

from propyl ene



gl ycol ([err] The pol yner containi ng pol yam de bl ocks and

pol yet her bl ocks preferably conprises only one type of pol yam de bl ock
and only one type of polyether bl ock. Pol yners contai ni ng PA-12 bl ocks
and PEG bl ocks and 10 polyners containing PA-12 bl ocks and PTMG bl ocks
are advant ageousl y used. - _ The pol yners cont ai ni ng PEG

bl ocks have a much hi gher perneabiBity to water vapour than do the

pol ymers contai ning PTM5 bl ocks. 15 - It is also possible to use
a mxture of these Migkyres| Phefyocontmere mf paigamingd yolediasand

pol yet her bl ocks. The pol yner contai ni ng pol yam de

bl ocks and ™Y B& W¥&€fer bl ocks is advantageously such that the 20

pol yam de is the major _constituent by weight, that is to say that the
amount of pol yani de whiTg‘ﬁ ??ﬁﬂ"%ﬂg drea Wi ageak 3889 t hat which is
optionally distributed_ randomy i'n the chain represents 40 % by wei ght
or nore of the polyﬁg}YEEEYSFHEng pol yam de bl ocks and 25 polyether

bl ocks. epvantaQGOUS|yh EQSoiQB&PE 8% ethylene and an alpha-olefin,

- copolymers of ethylene/an alkyl
(meth) acrylate,

- copolymers of ethylene/an alkyl
(meth) acrylate/maleic anhydride, the maleic anhydride

10 being grafted or copolymerized,.

- copolymers of ethylene/an alkyl
(meth)acrylate/glycidyl methacrylate, the glycidyl
methacrylate being grafted or copolymerized.

If the polyolefins have few or no functional

15 groups which may facilitate compatibilization, it is
recommended to add a compatibilizing agent.

Such compatibilizing agents may be products
known per se for compatibilizing polyamides and
polyolefins. |

20 Examples which may be mentioned are:

- polyethylene, polypropylene,
ethylene/propylene copolymers and ethylene/butene
copolymers, all of these products béing grafted with
maleic anhydride or_with glycidyl methacrylate.

25 - ethylene/alkyl (meth)acrylate/maleic
anhydride copolymers, the maleic anhydride being
grafted or copolymerized,

- ethylene/vinyl acetate/maleic anhydride



7 pol yam de and the amount of polyether are in the ratio

(pol yam de/ pol yether) 1/1 to 3/1 and preferably: _ The filns
of the invention are, for exanple, between 10 and 150 [err]min

t hi ckness. 5 The filmof the invention may al so conprise

pl asticizers, antioxidants or anti-UV agents. According to
a preferred enbodi nent of the I nveéntion, the filmused al so contains
pol yol ef i n. "The termpolyolefinis understood to refer to pol ymer s
10  conpri siaRpPBivErens myhet mededgchnhydride beimglgrafted omt hyl ene,
propyl ene, 1-butene, etc. noieties. Exanpl es whi ch may be
ment i oned ar ¢opolymerized, - polyethylene polypropylene and copol yners
of ethylene with al pha-olefins, hei ng @055|ble for t hese products

to be grafted with unsat @fatt Prev‘°3§r5 9yFPE°%¥Wﬁr%ﬂﬁyﬂPFHé§“§ﬁbh as
mal ei ¢ anhydr |

unsg rated epgxide
net hacryl at e.® g1yeidy methacyl a 8058|Vﬁ§a lBFgﬁ?# %aéh%b@%iﬁﬁcl east one
5 anhydride,

- ethylene/(meth)acrylic acid copolymers
optionally including the salts thereof,
- polyethylene, polyprqpylene or
ethylene/propylene copolymers, these polymers being
10 grafted with a product having a site which is reactive
towards amines; these grafted copolymers then beingl
condensed with polyamides or with polyamide oligomers
having a single amine end.
Such products are described in French Patent
15 Specification FR 2,291,225 and European Patent
Specification EP 342,066, the content of which is
incorporated in the present specification.
The amount of compatibilizing agent should be
sufficient for the polyolefin to be dispersed, for
20 example, in the form of nodules in the polymer
containing polyamide blocks and polyether blocks. It
may represent up to 20 % of the weight of the
polyoclefin. These mixtures of polymer containing
polyamide blocks and polyether blocks, polyolefin and
25 optionally compatibilizing agents are manufactured
according to the usual techniques of mixing in the
molten state (twin-screw, Buss, single-screw).

The thermoplastic film of the invention



product chosen from (i) unsaturated carboxylic acids, 20 salts

t hereof -and esters thereof, (ii) vinyl esters of saturated car boxylic
acids, (iii) unsaturated . di carboxylic acids, salts theshedias BegtReplgced
t her eof hem esters thereof and anhydrides thereof,

unsat urated epoxi des, it being possible for these 25 et 3“’“ rs
to be grafted with unsaturated di zar boxylic acid anh or
unsat ur at ed epoxi des. optionally mal eic-treated

styrene/ et hylmntageousliurt epmpstigeeme ( SEBS) bl ock copol yners.

8 M xtures of two or nore of these polyol efins may be
used. - a)Theaf pplywerngcantaininatpefacuside ddedtks

- pol yet hyl ene 5 - copolyners of ethylene and an

al pha- ol ef i nand PEG polyether blegksl ybesrelyanide amafaradily |

net h) acryl at e,
( ) y being PA-12;

5 b) a copolymer of ethylene and an alkyl
(meth)acrylate; and
c) an ethylene/alkyl (meth)acrylate/maleic
anhydride copolymer.
The preferfed proportions are:
10 60 to 80 parts of a)
20 to 30 parts of b)

and 0 to 10 parté of c).

According to another advantageous form of the

invention, the thermoplastic f£ilm comprises:
15 a) a polymer containing polyamide blocks
and PEG blocks, the polyamide preferably being PA-12;
b) a polyethylene or a cépolymer of
ethylene and an alpha-olefin; and
c) a copolymer of ethylene and vinyl
20 acetate (EVA) which are grafted.
The preferred proportions are 25 to 35 parts
of (a) per 65 to 75 parts of (b) plus (c).
Such films comprising EVA are novel per se
and form a further aspect of the present invention.
25 The ratio of the permeability, by volume, of
the CO, to the 0, in the films used according to the
invention is typically greater than 8 and preferably

between 10 and 15; these values being at 0 % relative



- copolyners of ethyl ene/an al kyl (meth)acryl ate/ mal ei ¢ anhydri de,
the rmal eic anhydride 10 being grafted or copol yneri zed, -

copol ynmers of ethyl ene/an al kyl (meth)acrylate/glycidyl methacrylate,
t he gl yci dyl met hacryl ate being grafted or copol ynmeri zed.

I f the polyol efins have few or no functional 15 groups whi ch may
facilitate conpatibilization, it is 11 recommended to add a
conpat|b|I|2|ng agent . Such conpati bilizing agents may be
product s humj peld %éiﬁ)orambrzﬁdtd bilizing pol yam des and

pol yol efins. 20 Exanpl es which may be nentioned are:

- pol yet hyl ene, pol ypr 6&3}& gtermeabilita el €Re/in oplMménd4cbpatmnkes and

et hyl ene/ but ene opol yners, all of these products being grafted with
mal ei ¢ anhydr¥¥E}Qﬁl¥MthFEﬂ%ﬁﬂ(iﬁ - 000 RRSy PPaP80 aps50 % RH and 23°C

et hyl ene/ al ky %%z( rret:m acria/éf te/ mal eic ' anhydri de copol yrrers, the mal eic
anhydri de bei or copolynerized -

ethyl en_e/gll nyl acetat el’ﬁ?e! elecrn'?erz]i 1ty to oxygen in ml/m?* 24 h atm

is typically between 1200 and 8000 at 0 % RH and 23°C
for a 25 um film. |

The permeability to nitrogen in ml/m? 24 h atm
is typically between. 300 and 3500 at 0 % RH and 23°C

10 for a 25 pm £ilm.

The permeability to water vébour in g/m?®/24 h,
measured according to ASTM standard E 96 BW at 38°C and
_SO % RH, is typically between 2000 and 25,000 and
preferablyibetween 15,000 and 20,000.

15 The permeability to water vapour and to the:
other gases increases with the quantity of PEG blocks
or of (-0-(CH,),~-) moieties in the polyether block of
the polymer containing polyamide blocks and polyether
blocks.

20 Using hermetic sachets manufactured from the
film or films according tc the invention, it is
possible to keep fruit or vegetables which are inside
in an atmosphere containing, by volume, 3 to 5 % O,, 3
to 5 % CO,, traces of ethylene and in which the quantity

25 of water vapour is such that no fog forms on the innei
surface of the bag due to the high permeability to
wéter vapour. This is another advantage of the

invention, since the presence of such a fog is often



9 copol yners, the mal eic anhydride being grafted or

copol yneri zed, - as the previous two copolyners but in

whi ch glycidyl methacrylate is used instead of the maleic 5

anhydri de, - ethylene/(nmeth)acrylic acid copol yners
optionally including the salts thereof, - pol yet hyl ene,

pol ypropyl ene or et hyl ene/ propyl eh@ copol yners, these pol yners being
10 grafted with a product having a site which-is reactive t owar ds
ani nes; theseaﬁiﬁ%ﬁﬂtaé'{ﬁdcé‘ﬁdﬁy@es%leﬂéﬁwéqeﬁ& of bacggrtrndRPHh pol yani des

or with-polyam de oligoner ... having a single amne end.

Such produci AR REE 0N fidmeRERIPACEAEIIRg tepths (NEH PR
2,291, 225 and, Eur.opean Pat ent Speci.fi_cati. EP 342 066, th t ent
of “which is 18 1§ IransRarency., THe. aBEdsERPOLBPFPRETTHAS very

ggfygrg?in; ?Lcc%rgsnpletsr;:)aeirllseiaé.‘%or}?g%q.%'%t f?c%%‘ﬁl grg(auce _ sucﬁugé 'n?éftnt for the

5 According to another form of the invention,
the thermoplastic film based on a polymer cbntaining
polyamide blocks and polyether blocks may be coextruded
or laminated on a support such as a grille made of
polyethylene or of PVC. In this way it is possible to

10 impart mechanical strength to the film without

modifying its permeabilities.

According to another form of the invention,
the film forms only part of a packaging, the remaindex
being made of material which does not necessarily have

15 the properties of the film of the invention. For
example, a window of a f£ilm of the invention may be
provided in packaging of.PVC, polyethylene, cardboard,
paper, etc.

Tt would not be departing from the scope of

20 the invention if the films were used to make sachets in
which the fruit is wrapped before harvest and even
throughout the period of development and ripening. The
fruit may thus be protected from parasites, from
contact with herbicdides or bactericides which may

25 possibly be spread onto the leaves of trees, from
birds, from hailstones and from inclement weather.

The invention is further illustrated in the

following Examples.



20 . exanple, in the formof nodules in the polyner cont ai ni ng

pol yam de bl ocks and pol yet her bl ocks. It may represent up to 20 % of
t he wei ght of the pol yol efin. These mi xtures of pol yner containing
pol yam de bl ocks and pol yet her bl ocks, polyolefin and 25 optionally
conmpatibilizing agents are nanuf actured according to the usual
techni ques of mxing in the nmol tek3state (tw n-screw, Buss,

si ngl e-screw). The thernDpIastlc filmof the invention

10 advant ageous| y ESFRAFRLes. a pol ymer cont ai ni ng
pol yam de bl ocks a G,pql yet her I ocks ferably
bei ng PA-12; rﬁﬂd—%ﬁ%d cSpr’y?ﬁgFr ?on{-‘]ﬁlﬁ alg%%o%%%l Kyl

(ot ) acr e o, (1, 5, B RO B by
glycol blocks of mass Mn = 1500.
5 The PA-12/PEG mass ratio is 50/50. The
intrinsgic viscosity, measured at 20°C in meta-cresol,
is 1.45 to 1.60.
Product 2 is as above except for the mass Mn
of the PA-12 blocks, which is 4500. The PA-12/PEG mass
10 ratio is 75/25.
The intrinsic viscosity, measured at 20°C in
meta~cresol, is 1.40 to 1.55.
Product 3 is a mixture of:
- 65 parts of product 1
15 - 25 parts of an ethylene/methyl acrylate
copolymer containing 24 % by weight of acrylate and
MFi 0.5.
- 10 parts of an ethylene/acrylic
ester/maleic anhydride copolymer containing 19 % by
20 weight of acrylate and 3 % by weight of maleic.
Product 4 is a polymer containing PA-12
blocks of mass Mn = 1000 and PTMG blocks of mass Mn
= 1000.
Product 5 is a polymer containing PA-12
25 blocks of mass Mn = 2000 and PTMG blocks of mass Mn
= 2000.
The above mixtures are prepared in Buss or

Werner machines and f£ilms are extruded.



The preferred proportions are: 10 60 to 80 parts of a)

20 to 30 parts of b) and 0 to 10 parts of c).

Accordi ng to anot her advantageous form of the i nvention, the

thernmopl astic filmconprises: 15 a) a pol yner contai ni ng

pol yam de bl ocks and 'PEG bl ocks, the polyam de preferably being PA-12;

b) a pol yethyl ene or a copol ymer of 14 ethylene and an al pha-ol efin; and
O a copolyner of ethylene and vinyl 20 acetate (EVA) _which are grafted.

The preferred proporti FeaspsemgniscopAisions gre(a§ RILYL 1o 75 parts
of (b) plus (c). ) Such films_conprisin A are novel per se
and forma further aspdBchifehe present i RYER iﬁﬁM g%gv The
ratio of the perneability, by volume, of the CJerr] tothe err] in
the films used accordi ﬁ?)%ﬁﬁ?ace i nvent P8nf's greater than 8 and

preferably between 10 Deté@y10%5; t hese vabggscgggﬁgtgérggﬁiplatjve

5 thermal conductivity
(W2X)
Temperature 23°C
Relative humidity 0 %
Carrier gas helium (pressure: 1 bar)
10 Diffusant gases 0, + N, + 002'(1/3, 1/3,
1/3) (total pressure:
1 bar)
The permeability to water vapour is measured
according to the method described in ASTM standard E 96
15 method BW (film in contact with water) in a Heraeus
Votsch oven under conditions of temperature = 38°C and
of ambient relative humidity = 50 % which are
maintained throughout the period of measurement.
The result of the permeability to water
20 vapour is given in g/m?/24 h. The inaccuracies in the
measurement give a result of plus or minus 10 to 15 %.

The results are collated in Table 1.



humi dity (0 % RH)

CJerr]

at 0 % RH and 23[err]C
pernmeability to oxygen in m/nferr] 24 h atm
1200 and 8000 at 0 % RH and 23[err] C

The perneability to nitrogen in m/nfert?
bet ween 300 and 3500 at 0 % RH and 2

and 23[err]C.
inmM/nferr] 24 h atmis
for a 25 [errlmfilm

The perneability to

typically between 15,000 and 80, 000

24 h at

IR

5

The

is typically between
for a 25 [err]mfilm

m
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Is typically
a 25 [errfmfilm

15

t he

The perneability to water vapour in measur ed accordi ng
to ASTM st ang 38lerr1C 50 0 RH_is tyni
. bet ween 2000 |i3Rgsw2? | 9204 preferably bet ween 15, 000 pnée&d, [DOO.
The perneabilfity tojwater vdpour and tq the ot her gasep i ncrejpses
with the quaftity of PEG™Idcks =  qr of %-O (€H2) 4™ noi ptPRA
pol yet her bl gck of - £i1mt hg pol ymer cqgntai ni ng p¢l yam de bl pcks an
pol yet her bl o¢ks. -
(pm) ml/m* 24h atm | m1/m* 24h atm | ml/m* 24h atm |g/m* 24h
Preduct 25 > 73 000 5 600 2 100 23 000
1
5 Product 50 > 34 000 2 300 820 23 000
1
Product 25 > 75 000 7 900 3 000 11 000
3
Product 25 > 35 000 2 700 930 12 000
10 2
Product S0 > 19 000 1 500 500 i2 000
2
Product 25 > 81 000 10 000 3 900 1 000
4 to
2 000
15 Product 35 > 42 000 6 000 2 200 "
4
Product 25 > 54 000 10 000 4 000 u
5



20 Usi ng hernetic sachets manufactured fromthe filmor
filns according to the invention, it is pOSSible"fﬁwKééﬁ_fTUft_OT“1'
veget abl es whi ch are inside in an atnosphere contammkﬂ@m}hyB&pk

to5 %Jerr], 3 to 5 %Cderr], traces of ethylene
guantity 25 of water vapour is such that no fog forns lﬂ Iunr
surface of the bag due to the high perneability to hi s

i s anot her advantage of the i nvention, since the presence of such a
fog is often CLAIMS 12 associ ated-

with the devel opnent of bacteria. Another advant age of the filmused
according to the |nvenﬂhon Packsagina sopprhaspagenclhenmerkaftis oggi ng

property is ver consi derabl e for noi st fresh produce such as_neat.
5 FRE P S RHIPFoCARGRIPABY| RPLHERLFe blocks (apd

bol yet her bl XL HEF fh Lt TR 1" BRReRRif nip WP S RIBHor ¢ uch as
agrille gadqeéhylene, CO, and oxygen, the permeability to CO, being
very much greater than that to oxygen.

2. Packaging according to Claim 1, in ﬁhich
the polyether blocks are derived from polyethylene
glycol.

10 3. Packaging according to Claiﬁs 1l or 2, in
which the £ilm also contains polyolefin.

4, Packaging according to Claim 3, in which
the film comprises:

a) a polymer containing polyamide blocks

15 and PEG blocks;
b) a copolymer of ethylene and an alkyl
(meth)acrylate; and
c) an ethylene/alkyl (meth)acrylate/maleic
~ anhydride copolymer.
20 5. Packaging according to Claim 3, in which
the f£ilm comprises:

a) a polymer containing polyamide blocks

and PEG blocks;

b) a polyethylene or é copolymer of

25 ethylene and an alpha-olefin; and

c) a copolymer of ethylene and vinyl

acetate (EVA).

6. Packaging according to any one of the

I




pol yethylene or of PVC. In this way it is possible to 10 | mpart

mechani cal strength to the filmw thout _ nodi fying its perreabitit+es———-
According to another formof the invention, t he f|In1fo O 1¥s B Heplaced
of a packaging, the renmainder bei ng made of materi al

necessarily have 15 the properties of the filmof the |nven ﬁuﬂﬂ l"
exanple, a window of a filmof the invertTon may be provi

packagi ng of PVC, polyethyl ene, cardboard, paper, etc.

It woul d not bwzedepangi ngainem i-hesz;@lpetlmé ratgio afhdhienvention if the

films were used to nake sachets in which the fruit is wapped before
harvest and epepmeabilitly obyhvelurae perf@d tof thatetepferits Sxeatigseni ng.

The fruit na% t hus be protected fromparasites, from cont act

with herbi ci d&8@Br Bpact eri ci des vvhi ch may 25 possibly be spread onto the

| eaves of trees, from from haléfftones and from._ n | ement

weat her . ’TheP?ﬂ %ﬁf?%na?§°? Rher® iAW SR LEI PR t he

f0||om”ngsExaggL%%aing claims, which is in the form of:

- a closeé sachet consisting of thermoplastic
film as defined in any one of the preceding
claims;
- a closed sachet which sachet is provided
10 with a window of thermoplastic film as
defined in any one of the preceding claims,
or
- a pot or tray covered with the
;hermoplastic film as defined in any one of
.15 _ the preceding claims.
8. Film comprising:
a) a polymer containing polyamide blocks
and PEG blocks;
b) a polyethylene or a copolymer of
20 ethylene and an alpha-olefin; and
c) a copolymer of ethylene and wvinyl
acetate (EVA).
9. A method of packaging fresh produce
which method comprises applying to the produce
25 packaging material as defined in any one of Claims 1 to
7.
10. Use of a thermoplastic film as defined

in any one of Claims 1 to 8 in the packaging of fresh

TR O AR D




13 Exanpl es Product 1 is a polyner

contai ni ng Nyl on-12 bl ocks (PA-12) of mass Mh = 1500 and pol yet hyl ene
gl ycol bl ocks of mass M1 = 1500. 5 The PA-12/ PEG nmass ratio
is.50/50. The intrinsic viscosity, nmeasured at 20[err]Cin

met a- cr esol is 1.45 to 1.60. Product 2 is as above
except for the mass Mn of the PA-31® bl ocks, which is 4500. The

PA- 12/ PEG mass ratio is 75/ 25. The intrinsic

vi scosity, rré’gsuru&? at 20[err]C in nmeta-cresol, is 1.40 to 1.55.
Product 3 is a mxture ts of roduct 1 15

- 25 parts of an ethyl ene/ mEERyT gEP?PSFepaCkage‘E iadntad ning 24 %

by wei ght of VAl a - 10 parts of an
et hyl ene/ acryl | l ¥ A r& er f’r?alog::(?lgﬁﬁydri td% copol yrrer containing 19 % by

20 wei ght of acryl ate and 3 % by weight of maleic.

This Sheet Has Been Replaced
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Product 4 is a polynmer containing PA-12
PTMS -bl ocks of nmass Mh = 1000.
cont ai ni'ng PA-12 25 bl ocks of mass Mh = 20

= 2000.

Werner machines and filnms are extruded.

14
Machi ne:

cnerr]

t hermal condueitieti tepour, to air and to ethylene, in order t6W€Xben
Tenperature .

The above m xtures ar

The measurenent conditionsi afé as fol ows™ "™ ¥"="
LYSSY GPM 200 2 .. . Test surfacegf‘ 50
Det ecti on nas chriomatogeaphy: - Yrrenee

23[err] C Rel ative humdity 0 %

Carrier gas peaches ohekhant@peessﬁme:tﬁlﬁxu@nsists of a mixture of

5
S’
10
15
S’
20
25

polyolefins and fillers such as calcium carbonate or
silica, and the film is dfawn in order to create spaces
between the polydlefin.and the fillers.

It has surpriéingly been found that
thermoplastic films based on a polymer containing
polyamide blocks and polyether blocks are permeable to

water vapour, ethylene, CO; and 6xygen, the permeability

to CO, being very much greater than that to oxygen and

are useful in padkaging.

Accordingly the invention comprises packaging
comprising a thermoplastié film based on a polymer
contalnlng polyamide blocks and polyether blocks which
is permeable to. water vapour, ethylene, CO, and oxygen,
the ratio of the permeability, by volume, to CO, to that
to O, being greater than 8. |

The inventign also provides the use of such a
thermopl;stic film for paékaging.

The invention further pfovides a method of
packaging fresh produce which method comprises applying
to the produce packaging material according to the
invention. | |

The films used according to the invention may
be formed into sachets'by conventibnal means such as,
for example, hot bonding or welding. Fruit or
vegetables which héve_just been harvested may be placed

in the S&Chéts and tpe s_achet then sealed. The £ilms
. This is the roplacament sheet

: L3Thaay
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10 D f fusant gases Jerr] + Nerr] + CJerr] (1/3, 1/3,

1/3) (total pressure: : 1 bar)

The perneability to water vapour is neasured according to the method
described in ASTM standard E 96 15 nethod BW (filmin contact with water)
in a Heraeus Vot sch oven under conditions of tenperature = 38[err]C
and of anmbient relative humdity = 50 % which are mai nt ai ned

t hroughout the period of neasurenent. 10 The result of the

perneability to water 20 vapour is given in g/nferr]/24 h. The
| naccur aci esafimankageouslyneewprd®est give a result of plus or nminus 10 to
15 % The results are coIIated in Table 1.
TABLE 1 a) apol ymer containing polyamlde blocks
and PEG polyether blocks, the polyamlde preferably
being PA-12;
5 b) a copolymei of'ethylene and an alkyl
(meth)acrylate: and o | |
c) an ethylene/alkyl (meth)acrylate/maleic
anhydride copolymer.
o The preferred proportions are:
10 60 to 80 parts of a)
20 to 30 parts of b)
and 0 to 10 parts of c). |
According to another advantageous form of the
invention, the thermoplastic film:comprises:
15 | a) polymer contalnlng polyanmide blocks
and PEG blocks, the polyamide preferably being PA-12;
b) a polyethylene or a copolymer of
N ethylene and an alpha-olefin; and
c) a copelymer of ethylene and vinyl
20 acetate (EVA) which are grafted. | |
The preferredlpfoportions are 25 to 35 parts
of {a) per 65 to 75 parts of (b) plus (c).
Such films comprising EVA are novel per se
and form a further aspect of the present invention.
25 . The ratioc of the permeability, by volume, of
the CO, to the 0; in Fhe filns used according to the
invention is greater tﬁan ._8 and preferably between 10

and 15; these values being at 0% relative
This s the raplacement shest
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Pr oduct Thi ckness

Wat er of the CJderr] ,
gerr] . N err] Vapour film
([err]m m/merr] 24h atm m/nferr] 24h atm m/nferr] 24h atm
g/nferr] 24h Pr oduct 25 > 73 000 5 600
2 100 23 000 1 Pr oduct > 34 000
2 300 820 23 000 .45 1 Pr oduct 25
> 75 000 7 900 '3 000 11 000 3
Pr oduct 25 > 35 000 TARLE 1 2 700 330
12 000 Pr oduct 30 — > 19 000 _ 1 500
500 12 000 2 Pr oduct 25 > 8l 000
10 000 : 3 900 . 1 000 4
to — - .
2. 000 Conpafaffifdt [ ™idess > 142 000 6 pod=e
200 Product 4 of the co, o, N, Vapour
£4lm
(pm) my/ef 24h atﬁ m/of 24h atm | mL/r? 24h atm a/nf 24h
Product 25 > 73 000 5 500 © 2300 23 000
X _
Produat &0 > 34 000 2 300 820 23 000
S
i
Product 25 . > 75 000 7 900 ' 3 000 11 Q00
3
Product 25 .> 35 000 . 2 700 $30 12 Qo0¢
2
Produgt $0 > 19 000 1 500 800 2 000
2
predust 2 | sm 'ouo_ ' 10 000 3 500 1 000
4 te
2 000
cgmpa_:atiﬁ 38 ‘ > 42 000 ’ & 00D . 2 200 - w
Produst 4 '
Comparative - 28 > 54 000 10 000 4 000 “
‘Product §

This is the replacement shest
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Compur ati vo 25 > 54 000 10 000 4 000

Product 5 16

CLAIMS - 1. Packagi ng conprising a thernoplastic film based
on a polymer containing polyam de bl ocks and 5 polyether blocks, which is
per neabl e to water vapour, ethylene, CJerr] and oxygen, the ratio of
the perneability, by volune, to CJerr] to that to Jerr] being greater
t han 8. 2. Packagi ng according to Claim1l, in which the

pol yet her bl ocks are derived from polyethylene glycol. 10 3.
Packagi ng according to Clains 1 or 2,ci®rMs Wwhich the filmalso contains
pol yol ef i n. 4. Packagi ng according to Claim3, in which the
filmconprises: a) a polymer containing polyam de bl ocks 15

and PEG bl ocks;
1. Packaging comprising a thermoplastic film

based on a polymer containing polyamide blocks and
5 polyether blocks, Wbi;h is permeable to water vapour,
ethylene, CO, and oxygen, the ratio of the permeability,

by volume, to CO; to that to O, being greater than 8.

2. Packaging according to Claim 1, in which the
™ polyether blocks are derived from polyethylene glycol.
10 3. Packaging according to Claims 1 or 2, in
which the film also gontains polyolefin.
4. Packaging according to Claim 3, in which the
film comprises:
a) g polYme;_containing polyamide blocks
15 and PEG blocks;
D) a copolymer of ethylene and an alkyl
(meth)acrylate; and
S c) an ethylene/alkyl (meth)acrylate/maleic

anhydride copolymer
20 S. Packaging accprding to Claim 3, in which the
film comprises:
a) a polymer containing polyamide blocks and PEG
blocks;
b) a polyethylene or a copolymer of ethylene and
25 an alpha-olefin; and
c) a copolymer o: ethylene and vinyl acetate

(EVA) ,

HIIIIII Illlll Illll Illll | llll et e e
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b) a copol yner of ethylene and an al kyl (meth) acryl ate;

and C) an et hyl ene/ al kyl (nmeth)acryl ate/ nmal ei c

anhydri.de copol yner 20 5. Packagi ng according to Claim 3, in which
the filmconprises: a) a pol ymer containing pol yam de

bl ocks and PEG bl ocks; - b) a polyethylene or a
copol yner of ethylene and 25 an al pha-olefin; and c)
a copol ymer of ethylene and vinyl acetadtle (EVA) ,

17 6. Packagi ng according to any one of the precedi ng
claims, which is ién th&atkaginag;according to anyaopeosfdtBichet Consisting
of thernoplastic filmas defined in any one of the preceding
5 pelegieddng c¢laims, which is in the form of?

- a2 closed §acbét_consisting of thermoplastic
film as defined in any one of the preceding
5 claimsy
- a closed sachet which sachet is provided with
a window of- thermoplastic film as defined in

any one 9f the preceding claims, or

e - a pot or tray covered with-the thermoplastic
10 film as défihed in any one of the preceding
claims,'
7. Film comp:ising;

a) a bolymer coﬁtaining polyamide blocks and PEG
blocks; | _
15 . b) a polye;hylene_br a copolymer of ethylene and
an alphg-olefin; and-
c) a éopolymer of ethYlene and vinyl acetate
(EVA) . o
8. A.methbd of packaging fresh produce which
20 method comprises applying to the p:oduce packaging
material as defined in any one of Claims 1 to 6.
9. Use of a thermoplastic film as defined in any
one of Claim 1 to 7 in the packaging of fresh produce.
10. Fresh prqquge p§;kaged in material as defined

25 in any one of Claims 1 to 6.

| R ORI e pmant shet
* ¢ L M s = '

bae: 15 NV 1990



- a cl osed sachet which sachet is provided with a w ndow

of -thernoplastic filmas defined in any one of the preceding
cl ai s, or - a pot or tray covered with the t hernoplastic 10
filn1as defined in any one of the preceding cl ai ns.

7. . Filmconprising a) a polynmer containing polyam de bl ocks
and PEG bl ocks; 15 b) a pol yethyl ene or a copol yner
of ethyl ene and an aIQ?a ol efin; and c) a

copol ymer of ethylene and vinyl aceta (EVA) . B.

A met hod of packaging fresh produce which 20 nmethod conprises applying to

t he produce packagi ng mat er igdsraacgef i ned in any one of Clainms 1 to 6.
9. Use of a thernoplastic filmasdefined in any one of Claim1l to 7
in the packagi ng of fresh produce. 10. Fresh produce packaged in

material as def ppegsafne | SadlY APA PorPMRrTEORTAINSNG POLYAMIDE

BLOCKS AND POLYETHER BLOCKS

The invention relates to a packaging
5 comprising a thermoplastic £ilm based on a polymer

containing polyamide blocks and polyether blocks, which

~ is permeable to vapour, ethylene, CO, and oxygen, the
permeability to CO, being very much greater than that to
oxygen.

10 The packaging according to the invention is
particularly useful for making sachets for conserving
fresh fruit and vegetables or meat.

N
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