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1.

INTRODUCTION

ontainers and containers plus
decoration or labeling to protect, contain, identify, merchan-
dise and facilitate use of products. All processed foads re-
quire packaging in some phase of production or distribution.

It requires specialized skills, machinery and facilities to
accomplish one or more of the following basic demands:

Packaging is the use of ¢

Protection of foods from environmental changes and
deterioration.

1.

2.
3.
4.

Ease of dispensing, reclosure and storage.
Motivating customers to buy again.

Assure continuing sales at a satisfactory level of

profit.

, procurement
marketing

Professional handling of
and production can contribute
strategy, and new markets.

package development
to lower unit costs,

The food packaging field is
far more demanding role. There
packaging will maintain

its favorable rate of growth

advancing into a complex and

is good reason to bel e that

. The cost
ted in table

and yleld of films for pac
1.

kaging of foods are presen

TI. TYPES OF PACKAGING MATER IALS

A. Paper

Paper is the most wi
$6 billion worth of paper packaging pro
in the U.S. Advantages of paper containers ar

strength, printability, and low cost.

aging material. Over
ducts are used annually
e versatility,

dely used pack

a. Kraft-ordinary brown paper made with soda pulp.

b. Pouch paper~bleached, highly refined, plasticized,
supercalendered kraft paper.

c. Greaseproof-pulp is made resistant to grease.

d. Glassine-greaseproof paper that is supercalendered.

e. Vegetable parchment-water leaf paper that has been
soaked in a sulphuric acid bath. This is used for
jce packed and wet products.

f. Waxed paper- a wax fibre formation to make it
porous and absorbant.

g. Tissue paper-open fibre formation to make it

porous and absorbent.
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Paperboard-paper with a thickness of over 0.076¢
inches.

Cellophane-Paper pulp is dissolved ir alkali
solution and made viscose then extruded in rul=-
phuric acid. Basic monomer is cellobiose.

B. Metal cans usc

The averace per capita/of metal cans in the United States
i{s 252 per year or about 850 per family, 75 percent of which
are for food. Each day over “2” million canc arc used frr ¢
total of approximately 52 billions per year in the U.S. The
beer industry alone uses over 4 billion per year.

Coatings on the internal surface of the can are sometimes
used in order to:

a. Provide corrosion resistance.

b. Protect the product from the container and the
container from the product.

¢. Protect and maintain flavor.
d. Facilitate fabrication.
e. Fermit the use of more economical tin plate.
f. Improve appearance.
Natural and synthetic resins are used for coatings.
Aerosols

Over 2 billion pressurized containers (aerosols) are cur-
rently being used in the U.S. each year.

herosol types:

a. Single phase-consists of a propellant vapor and
liguid product.

b. Two phase-consists of propellant vapor 1iquid propel-
lant and liquid product. This is the conventional

type.

Three phase-liquid propellant occupies the bottom of
the container with the product floating above the
liquid propellant and a propellant vapor is at the
top.

The principal propellants used for foods are nitrous oxide,
carbon dioxide, and nitrogen. Fluorinated hydrocarbons are
used for non food aerosols.

C. Plagtics
Plastic films, bottles and foamed containers are rapid-
ly increasing in their food product usage. Polyethylene is
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the leading polymer due to its versatility and low cost.
vgtructured” films are highlighting the packaging industry
by building into the £11m the necessary protcction, strength,
permeability and machineability characteristicn demanded by

a product or a market. Laminations with other films, paper,
and foils are commonplace. H~dvantages of plastic containers
arc strength, less breakability, transparency (not with all
films), versatility in physical and chemical characteristics,
economical and consumer convenicnce. The chemical structures
of some synthetic polymers used in food packaging are shown
in Table 2.

Plastic film types:

a. Polycthylene-high strength, sealable, low
moisture transmission,medium gas transnission.
Used as a general purpose film and for making
bottles. It can be pigmented. It is very low
in cost.

b. Ccllulose acetate-uccd in packaginrg frult fro
produce and as a window in folding boxes.

c. Fluorohalocarbon-Very expensive. Excellent
chemical and thermal stability. Used by NASA
for space foods. I

d. Nylon- This moderately expensive films can
withstand extreme cold and moderately hot con-
ditions. It is extremely strong. It can Ye
used for retort foods or cook in the pouch foods.

e. Pliofilm- This is a clear film made of rubber
hydrochloride. Thic is used as a meat overwrap.

f. Polyester- This film is extremely strong and
stable to heat and cold. It may be used for
cook in the pouch packaccs.

g. Polypropylene- This is a clear., inexpensive film
frequently used as & brcad wrappere.

h. Polyvinylidene chloride-(Saran): Used for frozen
foods.

i. Polystyrene- An inexpensive clear plastic used
for fresh meats and produce. It is also used
to make plastic foam packages.

j. Polyvinyl chloride (PVC)- Used to make clar
plastic trays.

k. Polycarbonate-Used to package medical supplies.

1. Water soluble films-polyvinyl alcohol, methyl
cellulose, polyethylene oxide.

m. Polyurethane-Used to make foam packages.
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D. Shipping containers

Wooden boxes, corrugated board boxes, fibre drums,
textile bags and stecl strapping are in common utaga o5
shipping containers. Protecting the product through the
distribution and merchandising chanmels is a formidable
problem They must meet standards on the following hasic
protection functionc.

a. Shock and vibration-Shock results from a
throw, drop or impact. Corrugatcd board,
plactic foam, fibres and air pillows are
used to reduce these factors.

b. Moirture-Corrosion and deterioration fre-
quently result from moisturc contact.
Moisture exclusion or netrallization ir
accomplished by coatings, films, foils and
tight construction.

c. Temperaturc extremos-Froduct daragc due e
brief exposure to excessively high or low
temperaturcs can be prevented by insulated
type containers. Foamced plastics, {ibcr
glass, and shredded papcr arc common for
establishing an inexpensive dcad air space.

d. Pressure extremes-Bulging, denting, or seal
rupture may occur during prescure zhanges.
Prcssure tolerance is generally estakblished
for each material and container. Both a
change in altitude or a change in tempera-
ture can affect the product or package pre=-
SSUrc.,

¢. Pilferage-Theft prevention is one of the more
difficult packaging problems and is certainly an
important one. Small high priced and rcadily
markctable items are the most susceptible. Code
marked cartons and cscaled containcrs help pre-
vent pilferage.

III. PHYSICAL PROPERTIES OF PACKAGING MATERI.LS

The physical properties of somc morc common packaging
f1lms are summarized in Table 3. They differ in tensil
strength, tear strength, hcat seal temperature, water vapor
and gas permeability. The food industry has to know the
physical properties of the packaging materiasl in selecting
the suitability of the materials for packaging of foods.

IV. TRANSPARENT FILM COMBINATIONS

The word combination indicates two or more layers of
plastic materials that have been combined by laminating or
by extruding, or by coating. Thc converting industry starts




by sampling the prospective customer, recciving an order,
and then producing the laminate. This results in custom-
made materials for nearly every customer. It is nececsary
to first characterize the food to bc packagcd. The shelif-
1ifc of the product has to be specified. Then attemps can
pe made. to combinc plastic materials so that the demands
for food proteciion arc met. Theeconomics of the packaging
materials, the machines available for making and scaling
the pouchcs, and the mcthod of distribution arc important
factors to be considecred.

Moisture protection.

In many cases this is the most important question-what
protcction from weight losses and wight gains is required
by the product. Therc is cardinal rule which is eacsy to
state but difficult to apply which states: "If absolutc
protection or necar absolute protection is needed, then foil
must be contained in the combination".

Let us pass over this point for the moment by saying
that foil is not required and then we move on to whether
the product is dry or moist, whcther it 1s to be packagued
under atmoshheric conditions, vacuum packaged, gas packaged,
gas sterilized, stcam sterilized, radiated,aseptically pack-
aged, or autoclaved.

The largest classification of course will be atmospheric
packaging of dried products and under this classificatbn we
can concider moisture protection either by comparing this
product to similar products of which we have A history or by
running accclerated test in the laboratory under hot, humid
conditinns, 90% rclative humidity at 90QF. The types of
cellophane films used in packaging of foods are showr. in Ta-
ble 4.

Many of the good films will have a MVT (moisture-vapor-
transmission) rate of 0.€ to “.0 qrams per 700 sq in/24 hours.
When combining two of these materials, the combined rate will
be less than the rate of either one, but will not be the rate
that you might expect by adding the two values and dividing by
two.

When we combine a cellophane film that has a rate of 1.0
with a polyecthylenc film that has a rate of 0.9, thc recsuling
combined film has a MVT rate of 0.65. We can obtain rates
of 0.4 to 0.5 with two -ply materials and in some instances
with three-ply materials and obtain MVT of 0.” to 0.2 grams/
200 sq in/24 hours.

lnothcr known fact is that doublirg the thickncess of
a monolithic film will not cut the rate in half. For example,
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one-mil polyethylene at a rate of 0.9, two mils at 0.6 and
three mils at 0.45.

In general, the same materials that will keep a dry
product dry when exposed to high humidities on the outside
will keep a moisturized product moist when the packaged pro-
duc is expnsed to dry conditions.

Vacuum packaging

There is no correlation between moisture permeability and
gas permeability. For example, 2 mils of poiyethylene has a
very good moisture barrier property with a moisture ratc nf
approximately 0.6 whereas the gas rate is extremely high or in
the range of 300-400 c.c./100 sq in/24 hours. Gas permeability
rates are determined by the nature of the polymers involved,
and in general, saran coatings or saran films are the best. For
gas packaging, combinations of K cellophane which is a saran coat-
ing on two sides of the basic cellulose film, M type mylar (which
is a saran coated mylar), or K type nylon (which is a saran
coated nylon), or two-side coated biaxially oriented polypropylencs
are used.

When we refer to good gas barrier transparent films, we are
indicating an oxygen diffusion rate of 1.0 c.c./100 sq in/24 hours
or less. The list of films as given will fall into this classifi-
cation. This rate of 1.0 is adequate to retain the color of proces-
sed meat or to prevent cheese from developing mold.

Gas Packaging

The same types of films that are used for vacuum packaging
are used for gas packaging. The gases that are employed are inert
gases such as nitrogen. By the gas being completely inert, then
as far as the product is concerned, the inert gas is the equiva-
lent of nothing. Those films that will hold a vacuum do so by
preventing the gas from diffusing through the film from the out-
side in.

In the case of gas packaging, the same principle applies
where the films prevent the oxygen in the air from entering the
package. We are not too concerned in holding the gases in,
although this is also done.

Sterilization

Steam sterilization is perhaps a misnomer as the more ac-
curate term is autoclaving. This practice is involved with
pharmacecutical supplies that are steam sterilized or autoclaved
for hospitals under 15# steam pressure which is 25489F for a
period of 39 minutes either when packaged or prior to use.

-7-

More sophisticated materials are used as this temper=-
aturr is above the softening and flow point of many of the
films. Typical constructions for autoclaving are mylar/
polypropylene or mylar/foil/polypraylcne as polypropylene
is the only olefin that will withstand this high tcmperaturce.

The economics arc a most important factor and should
he considercd from the concept of thce packaging idea and
ac 1lomg @7 you usc thc material. Many factor influcnco
cost. An example is shelf-life. If someone demands six
months shelf-life when only three months is required, this
may increase thc cost of the packaging material as much
as 25%. Other rcquirements can have the seme effect. Oncc
the package ir in use, the over specifications arc forgotlen
but the packac ing cost continucs month after month.

As selecting the exact packaging material is not an
exact scicnce, it is safer to slightly overprotcct thc pro-
duct at first but the packaging requirements and packag-
ing materials shoudl be reviewecd periodically to be sure
you are giving your product adequate protection at thc least
possible cost.

I have ccen in San Francisco salted peanuts aceaccceeccd-
packagcd in polycthylcne bags. The product was rancid when
opened. It would bc good for the processors to know the
shelf-1ifc of the foods, and to select proper types of pack-
aging matcrids to protect thc foods in the package.

V. FOIL-LAMINATES

The usec of metal foils as a component of packaging ma=-
terials gocs back over 50 years. I am sure somc of you re-
member the great balls of tin foil we collected as children.
This foil was a composite of lcad and tin foil which becamc
widely used in combination with paper as a wrap for chewing
aum and tobacce productc. Tt was used to provide protrction
against moisture gain in chewing -gum and maintenance of
moisture content in tobacco products. This property of me=
tallic foil, that is a positivc barricr to meisturc vapor,
is ctill thc most prevalent one for dictating its use for
many packaging applications.

The dovclopment of the tcchniques for rolling aluminum
to foil gauges providcd a lightcr wight and less cxpensive
metal foll for packaging that cffectively cxpanded its ucec.
This was followcd with thce developmpnt of inks and techniques
for printing on aluminum foil which opened additional markcts
for what was being found to be a very versatile addition to
the packagers catalogue. The use of metallic foils infers
a laminatcd material (metal and plastic film).
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Therce has been a conthuous growth of the use of metallic
foils, primorily aluminum, ir demustic pockagino,

Ve have already mentioned that aluminum foil is a positivc
perricr to mosturce vapor. Most published data will shew the
MVT rate to be less than 0.07 grams per 24 hours per 00 sq
inches at 700QF 90-95% R.V. This ic true. How much less is
not known as the accuracy of the available test methods is
not good in this rangc.

111 of our tcst methods for moisturc vapor transmisecion
express permcability as a function of surface arca. This i
only valid for matcriels that have a uniform permability-
Metal foils do not have a pcrmeability fittingthis dcfinition,
but unfortunately, we haven't found & botter way to oxpress
this.

There arc pinholes in oluminum foils. The average cizc
of a pinholc is 0.000008 ~g inch. If in a laminate this is
covered with a fi'm such as polycthylene wich has an MVT rate
of ” gram pcr 24 hours per “00 sq in., the total amcunt of
moisturc that can pass through is almost infinitcsimal.

fluminum foil also provides a positive barricr to gasce,.
In flexible packaging of products requirig an incrt Atmospherc
or in obher words protection from oxygen, foil is dictated. It
is also usud, and will be uscd more in the future, in physice
ally stronger spocifications for vocuum packaging. In 1like man-
ner, foil provides a positive barricr to oils, grcasc, and € se
sential oils. Theee statements are all dependent on the metal-
lic structurc remaining intact as regards the structurc itsclf.
But to utilizc thesc characteristics in a package requires
that provision be made for scaling the motcricl =o theb v
scal will not compromisc the properties desired. There is
Absolutcly no reason to cstablish a package where the sidewalls
have A zero moisture vapor transmission rate and the scal
areas have large channcls for access of moisturc.

Aluminum foil is heat resistant. The mcelting point is
approximately 12009F. Another propcrty of foil that permits
its usc in packaging is the case with which it can bc combined
with other matcrials.

sluminum foil reflects over 95% of the radiant cnerqgy that
impinges on its surface. This property hasn't causecd any wild
stampede of orders but possibly this, coupled with its high
conductivity and low emissivity, will result in morc widespread
use. The internal tcmperaturs of the product in the tor nact-.
Age of a stack in an open display type freczer can be as much
as 79F difference in temperature betwcen a stack of foil-wrap-
ped cartons and wexnd paper-wrapped cartons.




We can utilize these extraordinary propcrties to thc
best advantage.

. First, lct's start off with a2 very simple combinatior-
aluminum foil laminated to a light tissue with wax, where
+he wax can be bled through the tissue to form a scal. Ob=
viously, this structurc docs not possess any greot strcnath,
in fact, it is very fragile. It docs not providc the samc
degrce of protcection Aas do more cxotic laminates, but it is
adequate for usc as an ovVerwrap for rclatively small cartons
of a light wcight product or arf a carton lincr wherc protec-
tion is neccded against moicture gain.

The fragility of this material imposes a rcsponsibility
on the part of cveryone denling with its utilization both in
the converters and users plant. L11 idler rolls on lamina=-
tors and slitters must be kept clcan and frec from defects
which could rupturc the foil. Stock handlcrs must excrcise
carc in transporting rolls and packaging mechincs must bc
kept clean and in propcr adjucstment and heaters and thcrmo-
ctatic controls must be maintained in good working order.

This se¢te the stage for proper utilization of foil ma-
terinals. The supplier of foil laminates can build a speci-
fication tht will do the job in spite of poor handling pro-
cedurcs, but this results in higher material cost which can
quickly becomc prohibitive.

Physical strength (tensile, tear, improved puncturc
resistance) can be built into a foil packaging matcrial by
combinign the foil with paper, cloth or a widc number of
plasticsz. Heat scalability can he providced over a widc range
of scaling conditions and strengths through seclection of com-
ponents. Slip or 1ack of same can be provided through the
selection of coatings or through additives to the heot oo
l1able coating if this is where it is needed. But thesc are
the problems of the packaging engincers designing the mat-
crialse.

Hcat sealing.

This is the most prevalent method of closing a packagc
in which aluminum foil is a component of the packaging mat-
erial. If we sct the machine to provide a certain scaling
tempecrature under a given pressurc, good scals should result.
Machine speed is important to packaging opcrations. But we
must remember that what we arc trying to accomplish is the
melting of a thermoplastic material and the wetting out of
the surfacc to which it is to adhere or the fusion of two
thermoplastic surfaces. It is necessary to provide sufficient
heat to reduce the viscosity of the material ot the interface
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to accomplish this. Where does the heat come from? Wcll,
in most conventional scaling operations, from the outside
of the material. This immediately brings in a heat trans-
fcr problem.

Papcr-polycthylenc-aluminum foil=polyethylcne.

The heat must find a way through thc paper (a pretty
good insulatcr) through the polycthylene laninate (which,
by the way, gencrally has thc same melting range as the
sealing polyethylenc so it obviocsuly melts) to the aluminum
foil, and then through the scaling polycthylcne.

Sealing Jaw

For aluminum foil matcrials a flat, non-scrrated feallng
jaw with a 1/4" radius on the face towards the inside of the
package provides the best results. Damage can rcsult Jrom
a scrrated or knurlcd sealing jaw if too much pre¢ssurc on the
jaw wac used on thc samplcsa

Temperaturc-pressure-dwell time
Thesc are the three inseparables when talking about hcat
sealing.

sufficicnt hcat must be provided to mclt the thcrmo-
plastic matcrial as mentioncd. Sufficiente time must be pro-

vided to allow this heat to penctrate to thc point that it
can do its job and sufficient pressure must bc¢ prcsent to
provide intimatc contact of thc molten surfaccs. Somctimes
heat scalere that can achicve an adcquate tcmporaturc mav
lack the ability to provide sufficient heat to maintain that
temperaturc when production starts.

To do the best job of controlling these thrce conditioneg,
it is necessary to know the properties of the heat scalablce
material. Polycthylene has a broad melting rangc. Tho chango
of viscocity with tcmperature is not grcat and it has genernl-
ly good hot tack. With thesc charactcritics we can tolceratc
a wider tolerance on heater temperaturcs and pressurc fluc-
tuation than with somc other materials. Carc must still bc
execised that too much pressuc is not uscd as the molten po-
lyethylene will flow away from thce point of pressurc thereby
wcakening the material.

Orgenic compunds that we label as thermoplastic have a
mclting range rather than a melting point. The range for
polycthylene is broad but somc of the materials pass from a
solid to a2 liquid of very low viscosity over a temprraturc
rangc of 20 to 20 ©F. 1If thc usc of thesc materials is dic-
tated, packaging machinery control beccomes eritical.

The best scal is a continuous seal that is accomplished
with thc least physical stress on the components of the




matcrial. This includes the deteriorating cffect of high
scaling bar temperatures on the paper component of a spe-
cification where rver increacsing temperatures arc tried
to incrcasc machine specd. There were instances where
papcer has bccome so brittle that it cracked, which signi-
ficantly weakened the pouch structurc.

The method for detcrmining the optimum combination
of tempcraturc)pressurc, and dwcll timce for a particular
opcrations is as follows:

. On a laboratory hcat scaler, scal the matcrial ir
increments of 209F starting at the lowest temperaturcg, A scal
can be effected at 20 psi pressure and a dwcll timc consic-
tent with your packaging machince.

2. Rcpeat above process at @ temperaturc 259F above
the starting point in 71 or at thc temperaturc at which thao
best seal is achcived, varying the pressurce from 5 psi to 4Cpsi.

3. Evaluate the seals. Look for complcte fusion of thc
heat scal mcdium and for any signs of flow of the rcein out-
side of the arca of the heat scal jaws. (Scal strcength can
be determined but remember that if the hcat scnlable nmaterial
is fuscd the value you get is the tensile strength of the
structurc or the bond strcngth of onc of the compone¢nts) .

If you do not havc the facilitics for moking thesc do=-
tcrminations the supplicr should supply the information.

4. Sct the temperaturc on your ccaling jaws at the
optimum temperaturc found from the laboratory detcrmination.
This should be midway betwccn the starting point and the
point wherc heat bleed or flow outside the seal jaw area was
noted in 7.

5. Reduce scal pressure until no heat seal cccurs
then gradually increase the pressurc until a scal is achcived,
consistent with the best conditions acheived in the laboratory
study. Be sure to look for physical damage that might bc
caused by a burr or rough spot on thc scalers.

This may sound like and unnecessarily complicatcd pro-
cedure, but it will make cveryone in the opcration awarc of
the conditions necessary to produce the best package and
aware of what the best scal looks like.

3. Wch Control.- If the material is not flat when the
scaling jaw appliecs pressurc, wrinkles occur. This can pro-
duce channels through the heat scal. Lack of adcquate web
tonsion control or too much product for the pouch arc usual-
1y the offenders. Loss of tension control can frecquently
be traced to the cocfficient of friction of the matcrial or
on somc part of the machine. If a problem occurs in an
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operation that has becn running satisfactorily, a 1ittl:
polishing or possibly the application of somc Teflon tape
can work miraclcs.

4. Scal arca contamination- This is & major problom
with many types of productc and one that requircs immccdiate
remedy, Some heat sealing matcerials can tolorate scme types
of contamination but even where they do it is undcsirablc.
Powdcred products of low particlc density And liguids are
the worst nffenders and thce mog difficult to control.

Tn liquid fills the injcction of the liquid through a
small tubce inscrted into thce pouch is desirablce. Cf coursc,

cven here thoere is a dang.r of o drop adhordre ©o Lt o
of the tube which will wipe on the hcat seal area as the
fube is withdrawn. If provision can be nade to apply suf-

ficicnt vacuum to the ncedle just prier tc withdrawal, tho
drop can be drawn back into the system. If the liquid is
totally volatilc, such ag alcchol, then prchating with hot

air will dry the arca priecr to sealing. It can b carily

scen that if the hot jaws closc on a material with @ liquid

on the scal medium, the liquid will be vaporizcd nnd thce vaopor
will prevent fusion of thc interfoccc. ‘

Light powdcrcd products, such as cake mixas erc extremoe
1y difficult to handlc. Filling much more gently thon is nor-
mally provided on conventinnal £filling cquipment will be re-
quired to kcep thc stuff in the bottom of th. pouch. This is¢
a continuing problem with companics packéging theso preductas.

Packing

The worst way to ship @ pouch is the way most peoplc
ship thex  on end. The physical abuse that a pouch undor-
goes when a2ll of the product is vibrated inte one ond which
is a scalcd end having a stiff scal on the bottom is drastic.
For cxamplc, in one study the number of leakers in Nitrcegen
packaged pouches wasg reducced from 12% to less that 4% by plac-
ing the pouches flat in the shipper rathcr than on cond.

Tt is well known that preventing motion of the pouchoes
within a shipping casc as much as possible, reduccs shipping
damage. /s an addenda, the sharp corners produced by heat
scaling often causc a lot of damage to adjaccnt pcuches in
a shippcr. Carc in packing the shippers can rcduce this da-
mage¢ appreciably.

The proprrtics of aluminum foil laminatces and the cocf-
ficient of friction are important factor.. It is nccessary
to have a carcful analysis of a problem and to show the com=
pcting requirements that frequently complicatce the choice of
packaging matcrials.
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Samples were cubmitted for evaluation on a vertical
form and fill machire to produce a reclatively small pouch.
The report came back that the material was not strong
cncugh. It torc when the sealing jaws moved down to ad-
vancco the web. Fortunately, it was quickly recognized
by the prcject engincer thaot to makc the specification
stronger weuld cntail changina one of the components
probably the paper, and that this would increasc thc stiff-
ncss and, consequently, the difficulty in pulling it over
the former. 4 slip additive to theo cocating roducing i
friction between the matcrial and the former overcame the
prahlen withcut the necessity of changing any ~ther component.
1+ $llusirates the necessity for careful analycis of a preblar
and the danger of changing any packaging material characteris-
tic wihtout considering all of thc possible sidc effccts that
might accruc.

Cartcn overwrap

Herc lap scals are cmployed rather than the facce te face
scals in pouches. The scal mcdium must be compatible with
the opposite surfacc of the material, which scriosuly 1imits
the choice of secalable materials. The carten or product rare-
1y provides adequatc or sufficiently uniform prcssurc tn as=-
sure intimatc contact as the wrapped product is transpertad
through stationary cealing units.

The scalable coating ic gencrally A wax or wax-resin
blend which permits generally lower scaling tcmperatures,
however, in many instances, lack of pressurc to prevent
scuffing of the printed surfacc requircs sealer platce tempe=-
ratures apprcciably above the melting point of the waxe. Heat=-
and scuff-resistant inks and coatings are gencrally used on
the printed foil surface to minimize scuffing but cven these
are subjecct to being affected by too much heat. Of course,
if scuffing does occur the cealing plates should be examined
for rough spots or burrs and possibly coated with Teflone.

Waxcs and many of the wax blends do not have hot=-tack
so it is gencrally nccessary to provide a compressjon secticn
»n the machine to maintsin contact of the surfaces during
chilling. In machines with & snort compression section wr
ones running at high speed it is desirable to provide refri-
geration to aid in the sctting of the seal.

It often is not possible to produce a complete scal 1in
many overwrap applications becausec of the shape of the object
and still adequate protection for the particular product can
be attained.

It is appropriate to suggest a test for determining the
intergrity of a package whether it 1is a carton overwrap or 2




pouch, but this test is not valid if your particular application
docs not require an hermetic seal.

.. satisfactory tecst for the efficiency of a packaging cper-
ation which utilizes foil is as follows:

1. Equipment needed - a. Container for water

b. Hypodermic needle

c. Cork or gasket

d. Scource of compresscd air

¢. Valvcs to providce uniform flow
of air at a pressure of 3 psi

2. Procedurc- a. Immcrse the cntirc package below

thc surfacc of the water.

b. Inscrt ncedle with air escaping
through packaging matcrial until
gncket or cork contacts surfacce
of material. (Care must bc uscd
on thin pouches that nccdle does
not penctrate back wall inscrting
at an anglc is usually requircd).

c. Cbserve liquid for olondy stroanm
of bubles. If bubblcs appear
note carcfully the source cof the
leak in thc packegce.

If care is exercised in pinpeinting the location of a pack=
age failurc, corrcctions can usually be casily accomplishcd.
To mention a few as guide (don't use it as all inclusive):

1. Carton overwraps

Ae

b.

Sidewall lcakers-look for signs of scuffing of
foil that might come from a burr or rcugh spot
on the machine.

Back or long scam leakers-can frequently result
from inadequate contact with thc sealing plat.
which may be caused by bowing of the carton duce

to too much pressurc on the ends of tho carten,

or by lack of sufficient weight in thc carten te
hold it down. Correction car be in relief of

the end pressure slightly or application of a hold
down bar.

End seal leakers-usually because of too little
pressure but can also result from misalignment
of material.

Carton corners-Cartons have sharp corncrs=wrap may
bc toc tight- of coursc, too loose makcs a sloppy
looking package, so use discretion. Misalignment
of carton can also produce projections that punc-
ture the wrap.
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2. Pouches
a. Sidewall leakcrc—look for signs of phyrsical ccouf-
fing of the foil as for overwraps but don-t over-
lock the possibility of a sharp product puncturing
the sidewall.

b. Seal . 4 can bc heatcer failurc, warpcd scalina

jaw, toc little pressurc, seal arca contamination
with product.

c. TImside ecge of oozt srea Tonkors - choel £ charr
c¢dge on sealing jaws, rough cdgc or burre or phy-

sicol streoes duc te folding of rceal.

Other mcothods of testing arc uscdand provide similar rooulte
but T would like te a2dd one comment relative to a widely uscd
mcthod. This is the immorsicn of tho packages in a chamber ond
then pulling a vacuum on the head spacc.  Thie method drcs creats
an internal precssurc in thc pouch and leaks arc dctectcd in the
same manncr. Howcver I fecl it has scoveral disadvantaocss
1. The internal pressurc on the pouch is gencrally toe great.

It docs not rcquire an advance degrce in physics to roughly rcal-
culate the streoss the matcrial is under wvhen the cxternal pres-
sure is dccreased to 760 inm of mcrcuryo’ Thic may recsult in pay-
ing twice ar much for a packaging mataial than is nccded to pro-
tcct the preduct just to pass the vacuum texto 2. Larac holes
are difficult to scc beceusc all of the air in the paekage b=
caprs rapidly as thc vacuum is drawn and no ctcady ctream of
Sukrblens is vicible under the full vacuum. 3. With materiels
having paper exposcd the air cntrapped in the paper will froquent-
Jy ceme out through a pinholc in thce coating giving the appea-
ranceof 2 leak.

The Futurc of Pockaging with Aluminum Foil.-

One futurc of the most widcly used scaling mcdiums in foil
1aminations and in fact, in nen-foil laminations is pelycthylenc.
Polyethylcne has lived up to moct of the cxpcctations, but it
has 2 fcw drawbacks. In the low densitics it lacks oil and grcase
resistance and has too low 2 softening point and lacks strength
for some applications. Mcdium and high density polyecethylences
prescnt proccssing, adhesion and hcat scaling prcblemse.

Mndifications of polyethylencs are coming thick and fast.
The ionemers or cthylenc-acrylic acid copelymers with crocss
linking metal icns- providce grceater toughness and better grear
and oil recsistance with slightly lower scaling tcmperaturcs.
Fthylenc-vinyl acetate copolymers provide an additive for waxes
that improve seal strength, cil resistance and provide bloeck
resistancc. Polyethylene-polyiscobutylene blends provide great-
ly dimproved toughness and higher tcmperature resistance, and
others will come.

These materials arc not going to replace polyethylcne
where i+ is now doing an adcquate job. There arc some border-




1ine cases where the added cost will be justified. Thc big
use of thcese matcerials is in opening the way for new productc
to be packaged in flexiblc materialc. ,

Pelypropylenc is finding itz wasy irte laminaticns with
foil in two ways and I predict that we will see 2 lot ~f it
in the futurc. First it is beina used in the form of a hcat
set binxially oricnted {ilm reversc printcd and laminatecd t-
the oxterior cf foil which is then cented with » heat ceal 2s
polyethylenc.  In this frrm it provides a2 materiol with great-
er dimensionel stability when exposed te changcs in humidity
than the currently uscd ccllephanc and providce more flexibi-
1ity and toughnces. When talkina nbout this form of pelypro-
pylenc I 1like teo illustratce the pocsibilitics provided by la-
mination by dcscribing @ material for a dry powdcred coftdrink
mix. It ic composed of » high aloss coated printcd papcr la-~
minated with extruded pelyecthylone biaxinlly ~riented yo1y-
propylene whichin turn is laminated with extruded polycthylene
to aluminum foil whteh is coated with prylethylonc.

The other form of pelypropylenc is as an extrusion conting
for use as the heat =cal medium where the particular preperties
of toughncss and heat recistance are rcquirced.

Polyester f£ilms have alrcady entered the markct place as
a component of laminaticnc and will be uscd even morce.

Nylon uscd to somc extent in transparcnt laminaticns is

! beginning to bc uscd in foil laminations where its uniguc pro-
pertics can bc ytilized tckes advantage. It can be hcat sealed
and will resist sterilizing temperaturcs. These laminetions
require high heat scaling temperatures, prceferably with two
heatcd jaws.

Polycarbonate has rcmained in thc backgrcund so far mainly

. because of price. It has unique strength prepertics and will
be uscd, but, I fcel, tc a limited extent for the immediate
future.

Polyurcthanc has somc "out of this world" properties that
won't let it be ignorcd. For the immediate future, pricc and
the extreme extrusion rcequircments are preventing immcdiatc

. adoption for laminating particularly, but it will comc. Palyu-
rethane is tough and has unbclicvable clongation,

Other resins now being studied include phenoxy, polyimide,
polyphenylcene oxide and modified polyphenylcne cxide, polysul-
fones and polystyrends.

Flexible packaging is onc of the mest ¢x-iting areas in
sur oconomy. The rapidity with which new developments are appear-
ing and the rcplacement of established packaging techn.iques which
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arc taking placc allows no room for complacency. Every new
development is faced with becoming obsolete before it gets
ton far o~ff the drawing bnard.

The fact that we can purehase products from the super-
markct shelf with a high dearee of confidence that they will
producc the desired results when opecned is a tribute to the
packaging temm, This tcam includes all of those people who
participate in idcentifying the degree of protcction desired,
whe design the laminates to be used, who produce and handle
the materials and those who apply it in the final packaging
operation.

VI. SUMMARY

The basic packaging materials arc paper, board, stcel,
aluminum, glass, wood and plastics. These are processed or
fabricatcd inte flexible, scmi-rigid and rigid containers in
traditional o fabricated into flexiblc, scmi-r$gid and rigid
containers in traditicnal or conventional forms, wraps, bags,
pouches, cartons, cans, bottles, drums,barrels, and tank:.

The objective of this report is to discuss the containers
and plastic materials for the food industry with cmpahsis on
package typcs. .11 packages involve some tywpe of seal and many
packages recquirc a functional closure for opening, dispensing
and reclosurc.

Food packages require identification of contents and this
generally mecans some type of direct imprint or applicd printed-
latel. The ficld of packaging desigrh grows continuosly more
important. The basic steps to successful packaging are a) pilct-
ing the program b) determining product nceds c) sclecting thc
target.-the product, market, buying habits,retail consideraticns,
and usc factor d) selecting the package characteristics, clo=-
sure, sealing, structural conciderations, performance, checks
and decoration ¢) design considerations—identity, and consumer
acceptance f) production and handling-package line, design and
structure, preproduction factors and packing and shipping g)iu-
diting the package--basic economics, legal considcrations, re-
corde and final evaluation.

The types and characteristics of transparcnt films for
packaging arc discussed in terms of yield, tensile strength. tcar-
ing resistancc, and properties. Typical base stocks cf ~cck=-
aging papcrs arc kraft, glascine, bleached papcr and mechment
papers. Converted packaging paper containcrs arc coated with
lacquer, wax,pnlycthylene, saran and hot melt for various food
products.

Plastic films and laminates made of polyethylene, poly-
propylcne, celluloec acctate, fluorahalocarbon, nylon, pliofilm,
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polyester, polyvinylflene, polystyrene, and polyvinyl chleride
are used for food packaging. When laminated with aluminum
foil, they offer extra protection to the food agairmst 1ight,
oxygen and moisturc.

The functional properties and selection of packaging ma-
terials for food products are discussed.
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