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5.

As the first gart of the pnese II of the UNIZC spemscred ¥CFC pro-

Ject ccncerning cackaging, the censultant was apgointed

taree months in Xoresa (May - July, 1980) to advise the X

le

)

and the fcod industries on improved [ood sackaging technolcg

(

vezrs in industrial esxgansion, especially in textilss, =2lectronics,

industrial products and rzod precessing. The teral valiue of zeckag-

Y

ing materials produccd in Korea was ateouc <.5% of the sross naticnal |

ur

procucticn. Piper, plastics, metil coritainers and 2lzss betiles zre

the major vackaging materials used by the incdustry.

XDP¢ plays an impertant rcle in establishing jualisy standards of
packaging mzterials, and testing the performance cf packaged preo-

ducts.

The consultant visited more than 20 industrial slants in Xorez, and
discussed with them protlems concerning packaging and focd process-
ing. In general, tine focd incustres in Xorea, inecluding the takery,
orewery, confectionery, dairy, frui. and vegetatles processors

are reasonably well in packaging thechnology.

Fiizne zade of aluminium-metaliiized polyester, high—density polyethy-
iene (HIPE), oriented pelyprcpylene (CPP) and laminates are finding

1

more applicatiocns ty the food industry in Korea.




The packaging machinery industry in Kcrez starts to supply autcmatic

ferm-7illing-sealing machines for Coth local znd foreign markets.
Tachniczal ccnsultation and discussions were made wiin the counter-

gart and the staff or the packaging department. The subject matters

discussed were:

a. Gcod manufacturing practices,

o, Principles involved in detericraticn of packzged focds.

c. Zffsct of packaging materials and storage conditions on jugait]
retenticn in processed Ioeds.

d. Food packaging with flexible laminates.

2, Prcperties o
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2. Reldiability of closure seals for flexitle refcrt pouches.
2. Jew packaging information about aluminium-metallized pciyestar
films and nigh density polyethelene f{ilms fcr snack fced cackag-

ing.

Some characteristics of the aluminum-metallized pclyestiar and high

1]
4

density polyethylene films for food packaging are presented,

Scme lateratory instruments, namely the pc'ax polarimeter, refrac-
tcmeter, oxygen indicator and Keiki viscosimeter were used 2as tools
for latoratory tests and for teaching. Zmphasis was on the principles
involved, maintenance, calibration, calculation of results, and

interpretation of data.

Same recamnendaticns are presented for future advancement =f KDPC,




THE ASSIGQMENT

As a2 part of the UNIDC "Programme t0 Strengthen the Xorea Desi
J g

ana Packaging Center (KDPC)," a food packaging consultant was assigzned
£ ’ g

to fulfil. the fcllowing objectives.

1.

To advise the XDPC staff, and the fcod processing incustries on
appropriate rood packaging technology far the local market, specially

for dried foods.

To advize the KDPC staff and food exporting industries on improved

packaging methodology suitable for specific markets abroad.

To assist XDPC in pilanning and organizing its food packaging re-

search and develcpmant programme.

To arrange training courses on food packaging and related areazs, for

participants of technical and manager.al levels.




INTRODUCTION

The Reputlic of Korea has made rapid progress in industrial axpan-
sion during the past 20 years. The 37 million inhakitants of the coun-
try are highly industrious anc dilligent., Because o:r “he lack of petro-
ieum, and shortage of n:tural resources, the country is dependent large-
ly upon foreign raw materials which are converted into industrial pro-
ducts for export.

The more important items for export are textilss, elsctrenic materials,
television sets, plastic products, electrical appliances, machineris,
punps, aotors, agricultural machineries, chemicals, frozen and dried

sea foods, etc.

The rapidly growing industrialization process zlters the pattern
of living <f the Xorean people, and also the metheds bty which gocds are
distributed and displayed to the custamers. The packaging industry is

of great impertance to the Korean industrial expansion plan.,

The total value of the packaging materials produced in 1675 was

US$L88.5 millicn, or 2.6% of the GNP.

The values of the more important packaging materials are shown in

Table A.




Table A, Values of Packaging Materials Produced

in Korea in 1G75%

Value in dollars

Irems (miliions) *
Paper & paper products PATA 443
Plastics 125.2 25.6
Metal containers 7L.8 15.3
Slass 34.2 7.0
QOthers 38.2 7.8

Fram: 1976 Packaging Incustries in Korea

Kcrea Design and packaging Center

The Govermment of the Republic of Xorea has stressed the need for
cetter guality control of Korean products.
The Xorea Design and Packaging Center (XDPC) is playing an important
role in establishing juality standards of packaging materials, and

testing the performance of the packaged preducts,

The United Nations Industrial Development Organization has assisted
the XDPC in providing necessary facilities Ior testing packaging materials

and packaged products.

In addition, UNIDO provides experts for acquiring new technology,
and alsc an overseas training program of the selected staff members,
KOPC is providing Korea with a complete system of testing facilities in

the packaging field.




. The Packaging Material Testing Laboratory at KDPC would provide the
panufacturers with information cn newer and better packaging technology.
It will also build up the confidence of the consumers on Korean industrial

products.




ACTIVITIES

A. Consultation to the Focd Processing Industries. During the period
May 16-30, 13980, I visited about 20 industrial plants in the Seoul,
Anyang and Busan Areas. Same of them are manufacturing packaging
materials such as corrugated paper boxes, laminated plastic materi-
als, aluminium-foil, glass containers, etc. These plants are pro-

ducing varicus kinds of packaging materials for the fcod industries,
The more important packaging industries in Korea zre:

1. Lotte Aluminum Cec.
561-2, Docksan-dong, Youndungpo-ku,
Seoul, Xcrea
The plant employs 5C0 perscns, and has facilities for zonverting
aluminium strips inteo foil of 7 #m thickness. In 157%, it used
4,7C0teons of aluminum for foil manufacture, It supplies z good
gortion of the aluminum foil 2nd plastic laminates for the
Xorean packaging industry., Their products are both icr the
Xorean industry apd for export to many Asiatic countries.
They have three aluminum milling machines, three extruders and
5 printing lines,
The guality control program of the Lotte Aluminum Co. is very

good. Their products carry a very good name in Korea.

2. Daerim Fishery Co., in Busan
The campany has good facilities for freezing. It can process
80-100tons of marine foods daily, both for export and for the

local market. They hire 8CO people.




Their products are frozen eels Zor Japan, frozen Hake fish for
U.S., smocked oysters in cans for export, and frczen mutton for
Japan., They have 80CO tons floor space for Irozen Iocds.

The packaging equipment of the plamt is gquite good, although a
good portion of the work is still done by hand labor. They
have a gcod research and development program. The research
laboratery and micreobiological laboratory are contributing
greatly to their good name. The plant manager, Mr. Soon Zhun
Lee, is a mechanical sngineer with very good experience in
frozen focd processing and packaging.

I discussed broadly with him and his asscciates about their

research and development program.

dai Taes Confecticnery Co., Ltd. in Seoul.

This company is the 2nd largest processor of dairy products,
confectionery, canned juices, nectars, checolate tars, snack
foods, biscuits, cookies, pies, teverages, wines, etc. It
hires 4,500 employees, and is a multiple operation campany.
Their packaging equipments are modern and up=to-datc. The
annual business turn over is US$180 million. I discussed wit
Mr. Yun Ho Chang, the packaging manager, about their producticn

and their food packaging problems.

Tong Tang Confectionery Co., Ltd. This company is the third
largest confzactionery in Korea.

They have a variety of packaging machines for chewing gum,




candies, backery products, instant snack foods, etc.
Saze packazing eguipment are f{rom Italy, Japan, z2nd Zngland 2nd
a good portion frem the U.S.A., Its annual business was zbout

US3180 miliions in 1979.

Shin Han Heavy Cargo Pzckaging Co., Seoul.

This campany specializes in packaging of heavy industrial squip-
ment for export. It needs nelp for packaging technology.

Most of its work is by hand lapor. The company nas saue
machanical devices for cutting wocd materizis for making shipp-
ing containers. The phase II of the packaging project would
expect 2 packaging sxpert for heavy zquipment packaging.,

This company needs help badly.

Korea Design and Pz2ckaging Canter (KDPC) plant in Secul.

This plant is specialized in making water-prcof corrugated paper
and paper board boxes, It has been one of the inccme scurces
for the KDPC operation. The Seocul plant has tweo corrugating
machines (1.7m width) with a maximuc speed of 70m/min, 2nd is
cne of the largest corrugated plants in Korea. The floor space
of the plant is lB,SOQmZ. They use water-resistant kraft-paper
liner (leégm/mz). Thirty percent of the product are as sheets,
and 7C% as corrugated boxes. The corrugated board blanks are
delivered directly fram th: corrugator to the customer, and the
corrugated boxes are converted in the plant,

The plant employs 160 workers. The production per day is

90,000m°.




8.

Dai Han Color Ind. Cc,, Ltd. in Busan

This ccmpany manufactures and exports synthetic dyes to foreign
countries. They are having a packaging problem. The powdered
dyes are packaged in heavy duty piastic bags (5Clbs capacity).
The packaged dye tends to shrink to half its original volume
one week after package, with evolution of gases.

I discussed the problem with the plant manager, Mr. Seung Phal
Ju, and suggested a number of changes, including vacuum treat-
ment of the dyes before packaging, and removal of adsorbed gas
in the dye under controlled temperature and humidy. Hopefully,
they will sclved the problean after changsing the operaticn.

It is possicle that same changes have occured in the organic
dys curing the grincding process. A thorough study of thne
chemical and physical preperties of the dye in cach step must
be checked toc mak- sure that no side reacticns occur, It is
extremely important that the product to be packed aust e stable

and resistant to changes during storage and transportaticn.

Pacific Chemical Ind. Co., Ltd. Seoul.

This coampany is cne of the largest plants making cosmetics in
Korea. It employs $CC people,

They have some problems concerning packaging of their cosmetic
products. More important problems are hov t0 select a better
container, avoidence of dust contamination in the container,
and quality standards of their cosuetics., Important products

of the campany are lip sticks, shampoc, after-shaving lotion,




Fe

10,

coid cream, etc., It was felt that the plant coula cut. down the
labor cost greatly if they can install more autcmatic filiing,

sealing, and packaging machines.

Donsan Class Botile Co., Anying, Korea

This ccampany has its head querter :in Yongdung-po, Seoul.

The newest plant is in Anyang near Secul, It emplays 2CCC
peceple, They make more than 200 kinds of glass bottles for
peer, cosmetlics, phnarmacsuticals, fruit juices, mushrooms, =tec.
The facilities of the plant for glass bottle making and latell-
ing are good. They ccoperate technically with the Cwens -
Iilinois glass Campany of U.S.4A.

The plant procuces 33,400 tons glass betule per year. It has
ten glass furnaces,

The gquality control laboratory tests thermel resistance by the
shock test (70°C water), internal pressure test (hydraulic 4CC-
5C0 psi), devietion test, deformation test, crystallization
test (polarized light), light transmission (spectrophotcmetric),
softening test (73500), ete, Annealing was dene at 560—58000.
There are 16 annealing lines in the plant.

The plant also do coler labelling of the glass bottles.

The plant exports glass bottles to Hong Kong and Japan,

For the time beeing they have more orders than they can fill.

Korea Ginseng Research Institute

The Xorea Jinseng Researcn Institute is a very important




research organization in Seoul, Korea. Gensenz is cne of the
most Iamous agricultural products of Kor=a. It has certein
pharmacological values. Variocus Ginseng products such 2s instant
ginseng powder, tablets, extracts, beverage, and dehyarated
Ginseng, are available in Korea. Ginseng powder is prepared
by spray drying the concentrated extract. Ginseng pcwder is
hygroscopic. It tends to absorb moisture {rom the air during
packaging. The shelf life of ginseng powder may be shortened
when its moisture content is increased. It would be desirable
to use aluminium foil as the container, and to pack the powder
in an air-conditioned roam under controlled temperature and

relative humidity.

Technical Consultation with the Counterpart

Several discussion sessions were held with the counterpart, Jae

Hong Kcng and alsc with Dae Sung Lee, Sea Bong Chang, Myung Hun

Lee, Jcng Koc Hanm and other staff members. The subject matters

cover the following:

Le

5.

Good manufacturing practices

Principles involved in deterioation of packaged foods,

Effect of packaging materials and storage conditions on guality
retentiorn in processed foods,

Food packaging with flexible laminates.

Properties of plastic films for food packaging.




0. Heliability of closure seals for [lexible retort pouches.

{(appendix 1)

7. MNew packaging inrormation about Al metallized polyester film

(12 #) for snack foods, ice cream, chewing gum, =tc.

Seminars

I will present a seminar on "Tcmato processing and packaging' to
the Food Researcn Institute in Suweon, on July 29th. On August
2nd, I will present a seminar te the Tokyo University Agriculutral
College in Japan., On the same day, I will present a speech to the
Japanese Institute of Focd Technclogists in Tokyo concerming recent

trends in foed pacxaging.

Participation in Research Projects.

1. Characterizaticn of Skyrol Polyester Film.
In Korea, there is = new packaging film called Skyrol made cf
12 # polyester (polymer fram dimethyl terephthalate and sthy-
leneglycol) and vaporized aluminum (,03# ) is availatle. It is
formea by cocating the polyester film with 2luminum in a high
vacuum chamber, The film looks like the aluminium foil of 7
thickness, hut is much reduced in aluminum thickness (.03 #).
It prevents light penecration. When laminated with low density
polysthylene an excellent packaging material is abtained,
The physical properties of the SR=-300 Aluminium-metallized

polyester film and SR-30 poclyester film are presented in Takble 1,
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Aluminum,

Thickness,

Tensil strength, xg/ca“* (Speed ]CCmm/min)

MD (Machine Directicn)

TD (Cross Direction)

Zlongaticn rate, &%
MD

D

-
s

earing test, kzg-cm¥ (speed :
D

48]

Susting test, kg/cmz*
Haze test, % #*

Light transmission %
Pin nole test (1Xv)

# Pin 'noles/m2

WVTR gm/ZLhrﬁnz

840°C 90% R.H.

L

% Average of § determinations

#¥#* Average of 5 determinaticn

2Cmm/min)

(38)

[
[
£
-

9843

46.3

aple 1. Physical Properties of a new polyester film (Skyrel).

1.5




desults indicate the aluminium metallized polyester film can

prevent light penetraticn as shown by the naze test .

It appears tuat the aluminum-metallized polyester film (SR-2CQ),
when laminated with polyethylene of 30# thickness may be used
as a packaging materialffor snack foods, candies, ice crean,

and others.

digh Density Pelyethylene Films.

The physical propertiss cof demestic and imported high density
polyethylene films were studied. The HDPz films are used Jor
different purposes. The 10# HDPE film is for fcod wrapping,
the 30# HDPE (made in Korea) filx is for packaging of clothes,
and the 40p HDPE film is for packaging of smack foods.
The inquiry from the industry was what's the diffsrence in
propertiss of these films., The resuits are presented in Tacle
2.

It appears that the imported HDPE of 60# thickness is superior
vecause of its lower number of pin holes, and lower WVIR (Water

Taper Transmission rate).




Tabie <.

Physical Properties of

High Density Polyethylene Films (HDPE)

Test items

Thickness, #

.- ‘ . 2 - .
Tensile strength, Xg/cm” at 20Cmm/min

(Instron 1125)
MD

Jyo)

Elongaticn, %

™D

ree 2
NVTR, m/2khr/m

L5+ 19C & 9C% R.h.
Haze meter reading %

Tearing test kg.om
MD

™

Pinbole test, holes
(1.5 V)

2
pin holes/5000cm

Damestic

\n
=~

360

135

75/20C0  4/3000
2

4

cm

-

-¢8

ram J.S.A.

Imported
30 €0
L87 307
153 232
524 L.l
335 408
1.8 Lab

<

250 268
162 197
2
4/5000cm
2
7 L




The imported HDPE 60  film, can be sealed readily without

formation of wrinkles.

Calibraticn <f Laberatory Instruments.,

The following instruments of the Packaging Test Laboratory wers

calibrated.

~

Py

Polax Polarimeter.
This instrument is a good tool for determination of optical
rotation of compounds containing assymetric carbon atams.

t was used to determine the optical rotaticn ol a sucrose
sclution. The cperstion of the instrument, the principle inve
inveived, the calibraticn process, and determination or thne
concentrations in an unknown mixture were discussed.

The instrument zan be used to determine purity of sugars,

L-ascorbic acid, L-asparagine, limnene, 2tc.

Abbe '€0' Refractameter,

This instrument is useful for rapid determination of soluble
solids in food systems. Proper calibration of the instrument,
control of temperature of the prism and the sample, and correc-
tion of results to standard conditions at 20°C were discussed,
Experiments were carried out to determine soluble solid contents
of sugar solutions, teverages, cider, nectars and other pro-
ducts. The importance of light source, the protection of the

prism from damage, removal of insolutle solids fram the sample,




The

and correction of results to standard condition were discuss,

Bacharach Cxygen Indicatcr-Model X.

This instrument was usually used for letecticn of oxygen ievels
in plares where oxygen might be toc low for normal respiration.
It was observed that the instrument was not sensitive enough for
analyzing head space gases in processed focds. There are better
and more accurate metheds, available such as gas ligquid chroma-
tography of gases cn a molecular sieve 13 column, cr the Crsat
gas analysis instrument. The Bacharach Madel K oxygen indica-

tor did net give useful results for the packaging laborztery.

Viscosimeter Mcdel B (Tokyo Leiki Co.)

The Keiki Viscosimeter is basically same as the BrockIield
Jisccsimeter, It is a3 useful apparatus to measure the viscosity
of scduticns in a short time.

Important parameters %0 be considered are the temperatﬁre of

the sample and the size and speed of the spindle,

The censistency of fluids, juices, purees, and many other liguid

foods can be determined with the Keiki viscosimeter.

Xorea Packaging Show'8C

During the period 4/26 to 7/10, the XIPC sponsored z packaging show

at the Exhibition Building of the Center. This gives me a good

opgortunity to meet the technical people serving the packaging

industry,




There were 57 campanies participated in the packaging exhibition.

Therz were 287 types, and 1034 entries,
The more impresscive ones are the packaging machine campanies
demonstrating their various packaging machines for snack focds,
bakery product, and cosmetic preducts.
A new packaging material made of aluminum-metallized polyester
£ilm, varicus kinds of laminates and poiyester botiles for vegrtatle
oil were exhibited,
The food industry in Xorea will use more plastic materials for
packazing because of its convenience and light welight.

'

The first prize went to Ginseng package made by the IL HWA CGINSENG

CC., Seocul, Xorea.




RECCMMENDATICONS

Besides the desizn laboratory, XDPC has the following laboratories;
1. Material testing lebcratory
2. Package performance laboratory

3. Chemical laboratory

The Material Testing, and Package Performance laboratories are

reasonably well ecguipped to solve industrial problems related to packag-

ing materials and package performance.

A.

Instruments for Research.
The facilities of the chemical laboratcry is very weak., It is re-
commended that the following instruments be installed to meet the

minimm recuirements for cnemicizl work:

3. Beckman DB Srpectrophotometer with. recorder.

This equipment will help to answer meny protlems related to
product purity and stability. When the samples of organic dyes
were delivered by Dae Han Pigment Company to KDPC for study of
the gas evolution problem, we don't have 2 spectrophotometer

to identify the light absorption characteristics of the dyes.
The unit may cost USH6000C -~ $8000, but it will be of great
value to KDPC for research and for identification of compounds

involved in guality changes in foods,

b. Infrared Spectrophotometer.
For idemtification of polymers in packaging materials the In-

frared spectrophotometer with reccrding device is needed.




‘When available, we can characterize the absorption peaks of the

polymer in the infrared region. It will help answer mary pro-
blems that came from the industry. The unit =22y cost US$2C,0C0
or so Zither the Perkin-Elmer Co. or 3eckman Instruments Jc.,

Uued. sells such instruments.

Scientific Jouwrmals in the Library

In general, KDPC is reasonably ecuipped with scientific jowrnals on
design and packaging. The library need the following journals to
keep *he Center up-to-date with the new develoment. It is recom-
mended that the library should make z2fforts tc purchase scme of the

Journals listed below:

a. Food and Drug PackagingA(U.S.A.)
b. Food Znginecering (U.S.A.)
¢. Food Processing (U.3.A.)
d., Food Product Develoment (U.S.A.)

e, Food Technology (Institute of Focd Technclogists, Chicago,
J.2.A.)

f. J. Agriculture and Food Chemistry
(American Chemical Soc., U.S.A.)

g. J. Food Science
Institute of Food Technologists,
Chicago, I1l. U.S.A.

h. J. Food Science and Technology, Mysore, Iq;dia
i, J. Science Food and Agriculture (England)
j. Journal 3tored Products Research (Zngiand)

k. Package Development (U.S.A.)




1. Package Engineering (U.3.A.)

m. Packaging India
n. Packaging Review (England)
o. Packaging (london, Zngland)

p. Plastics and Polymers (Zngland)

Book.

a. Paines, F.a. Latest Zdition
Fundamentals of packaging

Blackie and Son., London

b, Luh, 3.S. and Weodroof J. G 1375
Cormercial Tegetable Frocessing
Avi Publishing Co.

Westport, Conn, U.S.A.

c. Sacharow, S. and Griffin, R.C. gr. 1972

Principles of packaging Development

Avi Pulbishing Co.

Westport, CCMN. U.5.A.
Advanced Training
The personnels now working at the materials testing laboratory have
received adeguate training and are doing a good jeobt.
The food packaging industries in Xorea will face more problems 2s
time goes by. It is recommended that KDPC select one or two of its
packaging staff members in the coming years to receive advanced
training for a2 year or so concerning food processing and packaging.
This will strengthen the capability of the Center to solve problems

and to answer guestions facing the food packaging industry,
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Technmical Seminars and Exhibition

KDPC devotes its effort in design, peckzging and menzagement studies.
It is recommended that the Center will continue tc sponsor seminars

and exhibitions whenever experienced pecple 2re available.

New Packaging Technology

The Center should continue its clecse contact with the various re-
searrh insitutes in Korea, and the packaging resezr«h centers in
cther countries, Participation in intermational packaging meetings
and exhibition will be most beneficial, It is recczmended that XDPC
will actively engaged in packzging research, and create new xncwledge

for the packaging industry.

Service to the Packaging Industry.

KDPC has dcne very well in serving the packeging industry, It is
reccomended thet the Center will continue its contact with the food
industry and render its service to them. The staff will servs the

industry throvgh continued learning.

Up-dating the Ecuipment

The Center has cuite good facilities for packging research at the
present time. 3ut, new developments in the field never end. The
Center must make effort to keep up with new development in equipment
as time goes by. This is very important for the Center to be abreast

with others in the packaging field.

Research on Food Packaging

There are always new ideas to be developed and tested,




The center should make good use of its staff and facility for new
tecnnology and development either on packaging of foods. or on new
uses of packaging materials. For =xample, Ximchee, a fermented and
pickled vegetable, is one of thz most popular side dishes in Xorea,
The Center may mobilize some of its staff members nd ecuipment to
develope a packaged Ximchee which will facilitate the consumers in
Korea, At the present time, a good portion of the time of the Xorean
house wives are spent in mzking Ximchee, There are problams in con-
tinuing it because of the lack of space in the new apartment house
to do the Kimchee preparation. The product is obtaiied by 3 lactic
acid fermentation process. There is a shortage of equipment to study
reservation of Xizchee at XDPC, perhaps the facilities of the Focd
Research Institute in Suweon ma} be utilized.
Ximchee may be packaged in certain plastic pouches under refrigerated
torage to retain its attractive taste and texture. The product

would give convenience to the consumer,

Utilization of Packaging Waste

The plastic material after usage became a waste.

It will worth the KDPC to think about how to handle and utilize the
waste packaging materials, JSince most of the packaging materials ar
are not bio-degradable, it will create a waste disposal problems.
Perhaps KDPC can start look for methods on utilization of plastic
wastes, or to convert the package wastes into some form thet will

not pollute the env'romment,
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I. INTRCDUCTION

During the past decade, many investigations have been carried cut
in various research institutes to develop a zluminium-foil laminated
retorteble pouch which can be used to replace the can or jar (c.en et
al, 1975). It must undergo heat processing to render its contents
sterile (Corning, 1973). Due to its rectangular rather than cylindrical
geometry, the retort pouch can be brought to the sterilization tempera-
ture more rapidly. A shorter "cook' time in the retcert means less de—
gradation of the food., Host retort puches contain a polyester as the
outer ccmpenent, aluminium foil, and an inner heat sealable poly-olefin,
They may differ in thickness, type of laminating achesives, and in the
inner food contacting polyclefin., Modified high density polretiylene

and polypropylenes are used as the inner layer for retort pouches,

Sealing of retort pouches is accomplished by {usion weld of two
compatible polymeric film surfaces. The reliability of flexible package
seal is discussed heres for consideration of processing feceds in rstort

peuches,



TESTS FCR RELIABILITY CF CLJOSUTE SEALS

TT
il.

The seals for retort pouches have to perform in zccordance with

strict and definitive criteria for the seals of czns and bettbs.
The reguirements are 2s follows:

a, Defective pouches be 2s low 2s the metal cans.

5. 3eals must stand 120°C or higher heat processing temperaturss,

¢, The pouch must te durable through the entire distributicn system.

According %o Zurke and Schulz (1972) and Schulz (1$73), rstort
pouch must survive the rough handling cycle representative of the pili-
tary distribution system. 3Basically the c¢cycle consists of vibration in
case lots at 1C for cne hour, 2 series of ten drops from Lécm (13 inches)
according to the ASTMD-775-68, Tbj. 3, followed by visual axamination
and 2iotesting (Maunder =t 2l,, 1$62), They presented 2 tentative per-
formence criteriecn of % zmaximum leakers after the vibration, drop, 2nd

biotesting.

Dux-bury et 2zl (197C) and Lempi and Rubinate (1$73) reported tha
retort pouches could be reliably formed, filled, sealed, nandled =2nd

processed.

The definition for 2 good flexible package seal mey be delineated

as follows:

vy

1, usicn

™

Fusion is considered necessary when the opposing seal surfaces form

a total weld., Such a weld is characterized by the inability to




visually distinguish either opposing seal surface at the inner seal
junction or afte sesl tensioning beyond point of failure, (n ten-
sile failure shown by manual puliing, fusion =xists when Iracture
of one inner ply at the seal junction occurs and there is delemina-
tion of one lamina., If the seal peels or fails so that the inner
seal surfaces are identifiable, such seals should be rsjected

(Figure 1).

Visual examination

Visual examination beyond that reguired to sstablish the presence
or absence of fusion is necessary to assure the absence of hezt
creep, siznificant wrinkles (over cne-half the seal width), surface

irregulerities snd occluded matter in the se2l zrez,

nternal burst test

The internal ourst test for sezl integrity appears to be 2 good
overall measure of the ability of a2 packages to withstand transpor-
tation and handling (Schulz, 1973). It measures the intemal zair
pressure needed to burst the pouch segl or the time to burst at 2
constant air pressure. In making the test, an unsealed or cut and
emptied pouch is placed over the air source, The j;ws are clamped

and the internal pressure increased to the predetermined level,

Either the pressure to burst, or time to burst at a constant pressure-

time cycle is recorded.

A schematic diagram illustrating the pouch static load test is snown

in rig. 2.
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A heavy metal plate restrains the pouch thickness to l3mm (one half
inch). The seal junction yield should be no more than l.bmmz (1/16%");
A greater yield generally indicates lack of fusion or material in-

adecuacies,

Retorting and storage (time after sealing) may affect achievable
burst levels. The following relaticnships are typical of a polyester
-~ foil - modified polyolefin laminate pouch :

(2) Immediately after sealing, it passes 35 psiz test with a 230~
sec holding time.

(o) 24 hours after sealing, it passes the 30 psigz test with a 30—
sec holding time.

(¢) FEetorted with indefinite storage, it passes the 20 psig “est
with a 30-sec nolding time.

Materials and pouches passing the above criteria have shown 3 ccr-

relation with acceptable tensile strengths.

The advantage of the intermal burst test is its ability to measurs
J

thne weakest part of the seal.

Tensile test

Seal tensile strengths are currently measured dynamically on Instren
or similar equipment: The test is used for surveillance on materials
sealability and as a spot check on sealing conditions ;nd squiment

operation,

3y definition, the tensile test measures the total force or weight
recuired to cause failure over the total width of each sampls strip.

The detection of any channels, stress point and the 2ffect of
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occluded particles within the dimension is obscured by the adjoin-
ing high value area. Therefore, the tensile test should be supple-

mented by the burst test.

The tensile test is used as a guality control tcu’. for assessing
the inherent sealing gualities of flexible package £ilms and should

be a mandatory test,

The tensile strengths for materials specifications rznge (labora-
tory sealing) from 11 to 19 1lbs/in, For example, the tensile
strength of an aluminium foil (12# mylar/ 9 foil/ 754 modifisd

polyolefin) was 16 lbs/in (Duxbury et al., 197C).

These same levels should be achieved by the production scuimment.
The criteria fer each film should be related to ~he terformance

standards.

The behavior of a seal under retort conditions cannot be completely
predicted by room temperature tensile tests. (Fflug and Long, 1566).
They affirmed the value of fusion test above the tensils strengths

test.




III., ZFFECT OF OCCLUDED PARTICLES IN CLCSURE SEALS

Lampi (1975) corducted a series of tests at the Natick Develomernt
Center on flexible retort pouches with pieces of rubber C.16 x C.l6 x
C.08cm entrapped in the seals. These tests included two seal widths,
0.32cm and 0.%4icm, both made with hot bar sealers. The performance of
contaminated 2nd clean seals were compared on tie basis of intermal burst
tests, failures during retorting, and failures during rough handling
and storage. Figure 3 shows that there was no significant difference in
the number of pouches passing burst levels tetween the two seal widths
when no contaimination was present. There were nc significant differences
between the burst levels of the two seal widths when contaminated with

a piece of rubber.

.Despite the similarity in resistance to inmternal pressure at stan-
dard conditions, the packages
with 0.32cm wide seals with particles in the closure seals showed 2
failure rate of 112 during retorting and a failure rate of 3.3% during
rough handling (cycle used by Burke and Schultz, 1972). The pouches

with O,6Lcn seals had no failure during retorting and rough handling.

The samples of retort pouches with occluded rubber particles in
the seals were placed in storage znd examined after 6 and 12 months of
alterneting 3 month storage at 38°C and 95# relative humidity, and at

29°C to determine if any changes had occurred.

Table I shows the changes in intermal bursting strength that occured

after retorting and storage for 6 and 12 months., All seals with defects
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decreased in internal bursting strength after storage. The greatest

decrease in all instances occurred during the first.S5 months,

B.sed on failure rates noted ater retorting and during rough handl-
ing, it appears that a minimm seal width snould te C.bucm and that occlu-

ded particles in such a seal cannot be tolerated.
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IV. RELIABLE StAlSs UNDER PRCDUCTICN CCNDITICMS

The definition of a good sesal as discussed earlier applicable to

retort pouches sets the basic criteriz Zor preduction purposes. To

achieve that the following pcints should be followed:

1.

2.

L,

The inkerent equipment designs and performance characteristics

should give the recuired seals under idesl conditions, i.e.

good film and clean unwrinkied surfaces.

All inverfacing eguipment functicns (filling and vacuumizing)

functions should operate witi minimum interference witii those

ideal sealing conditions.

Apply adequate surveillance tests

rrocess,

Final inspecticn

Scal Wrinkles.

on varicus steps of the

Frequently, irregularities in seal surfaces nct caused by occluded
’ -

yatter do not constitute 2 hazard.

But, until =xperisnce permits other-

wise, wrinkles ars to be avoided and seals containing excessive wrinkles

should be rejected,

True wrinkle can be defined 2s 2 materisl fold on sne sez2l surface,

caused when one seal surface is longer than the othsr at least in a2 lo-

calized ares 2t the moment of sezl fusion.

t would zlso =zncompass z severe fold over of both seal surfaces

at the time of sealing.

dinor wrinkle emznating from the inner seal junction out into the




seal width, but generally not over more than half the seal width should

not he the cause for rejection. These minor wrinkles occur with hot

bar sealing metheds and are usually caused by the collapse of a package

around its contents on transfer from vacuum to ambient pressure before

the polymeric matarial in the seal area has been 2cecuately cooled.

Seal wrinikles do not cccur when the opposing seal surfaces are flat and

parallel.

To accomplish such a condition, it will be desirable to :

(1) Specify thet there will be no £illing of the content within 3.3cm
of the top of the pouch (see Figure 4).

(2) Use appropriate but not ultra-taut -ensioning by means of clamps

or grippers, or spring-loaded tensioning devices;
2 hy H

Yy
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(3) Form a partial cylindricel shape (or round cornered partial
across the width of the pouch 2t or immediatzly 2djacent to the

location of seal (ses Fig. 4);

(4) Allow a time lag ‘o cool the sezl before ralease of the pouch from
vacuum to 1tmosphere,
By following the zuidelines listed above, the incidence of closure

seal wrinkle can be reduced to 1 in 500 pouches.

Seal Comtamination

Contamination of the closure seal by product asy be caused by im-
proper packing operations, They include filling deficiencies, incorrect
vacuumization procedures or improper pouch handling prior to sealing.
To assure a reliable final seal cne aust eliminate contamination of the
seal by the product in the pouch. It is very importent to detect any

packages so affacted,
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The following steps, if fcllcwed proverly, will minimize seal area
contamination resulting from the filling operation:

(1) There should be a correct match of filler to product characteristics,

preferably established through actual filling tests;

(2) Improved nozzle design features such as circumferemtial suction
Moles on nozzle tips to suck back dripping product, external sucticn
rings, or sheet metal synchronized guards to physically presvent
irippings from contaminating seal surfaces;

(3) Specification of bottom-to-top filling, and no filiing within a
g,
specified distance of the top of the pouch; for sxample, within
3.8ca of the top.

(4) Assurance of clcse comtrol over the size and shape of the pouch
opening by means of conveyor clamps cn both leading and rear pouch
edges, air jet assistance to initiate cpening, and use of sucticn

cups.,

(5) Use of wing=d or fcrmed zuards to swing down inte the package open-
ing at the moment of filling to physically preotsct the inner seal

surfaces (Figure 5),

(6) Use of a tack or partial seal below the locaticn of the closure

seal to prevent splzash of product into the sezl arsa,

The process for removal of residuel 2ir in tne pouch may result in
splash, especially with viscous products (sugar syrup, gravey) grone 40
air occlusion. Pracautionary measures include the care to avoid occluded
air, control over the programming of the rate of air removel, and con-

trel over product fill temperature to prevent flashing.

Sealing in Spite of Contamination
In rare occasion, if the seal becumes contaminated with product,

the pouch is nout necessarily lost, Held (1970) describes the FMC Hydropac







processing system, wherein unsealed pouches with seal areas held taut
by tensicring gripgpers are held immersed to the seal height Iin a hot
water bath tc remove residual gases and clean the seal surfaces of pro-
duct by a reflux action. Schulz and Mansur (1963) indicated the feasi-
bility of using a steam flush to not only clean seal surrfeces, but to
remove residual air from the pouch pricr to sealing. The key to their
success was the use of a curved sealing bar against a silicone rubber
anvil (Figure &) which could seal through gross grease or water seal

area contamination.

wilson (1974) provides a variation of the curved bar apprcach, us—
ing first a hot bar to vaperize and then an impulse cealer for the ulti-
mate bonding, Tsutumi (1974L) reported a unigue, superimposed triple
hot bar appreoachi. The initial hot bar effects a seal; a second, slightly
lower temperszture bar flattens any blister tnat was caused dy vapori-
zation of contaminant during the initial sealing; =znd z third, ampient
temperature bar performs 2 final flattening action on the still heated
~polymer. This technicue was shown to be effective. It reduces tie

contaminated closure sezls from 10% to 0.2%,

Detection of Contamination

There are no non-destructive methods currently available for assess-
ing seals for fusion, tensile or burst strength, c¢ne must rely on perio-
diec sampling during production to keep these variables in control.

However, physical abberaticn and contamination can be detected.
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(2)

(3)

Visual Inspection

Visual methods are subjective to human error, Usually, visual
inspections under ideal ccnditicns are 752 effective, However,

fer retort pouches, defect rates can be kept at low levels by visual
cn-line 100% inspection, Tsutsumi (1974) cites the use of visual

inspection and final pouch defect rates of 0,C2%.

Infrared Radiometric Scamning

Lampi et al (1$73) used infrared radiometric scanning »f seal sur-
faces that have been hested through the seal thickness, aAny defect
in the seal 2rea momentarily impedes heat flow sufficismtly that
the detector can measure the temperzture drop., Ina prototype
machine, the heat source and detector are stationery, widle the
pouch seal area, at rates up to l5cm (6 inches) rer second, is
passed between. The system has been proven feasible and reliable.

dowever, its cost is nigher than the dimensicnal zberraticn detector.

Dimensional Aberration Detectar

The Dimensional Aberration Detector (DAD) relies on the use of
calipers to measure any irregularities in seal thickness (Fiz 7).
The roller contact points permit frictionliess passage of the package
seal area through the measurement device,

The dimensional measurement is amplified and converted into an
electrical output through 2 capacitance meansuring technicus, A
prototype instrument was fabricated by the Lion Research, Inc.
This instrument czn detect occluded particles and fold - type seel
wrinkles, but the sizes had to te larger than those detected by
the infrared scanner, The trials also reveal that alignment had
to be very accurate and closely controlled, But broad grease and
moisture contamination were not as easily detected as the infrared
technique;

The caliper technigue is less costly than the infrared system,




S§] MICROMETER
T ADJUSTMENT LIMIT
l

INDICATORS

CAPACITANCE GAP
|

CAPACITIVE
TRANSDUCERS TY¥

g

GAP MEASURING

Figure ¥  Schematic of Caliper
PROBES 3 ? Detection System for

Seal Defects

1 ) SURFACE CONTACTING
— |le—  PROBE
«— . GAP FOR SEAL PASSAGE

—

THICKNESS

‘INDICATION

s

r
0 o
O 8 O .
O o O )

SET POINT METER



With the advent of curved bar sealing to vcid concern over grease and
moisute contamination, the caliper technicue can easily detect occluded

matter and large wrinkies,

7. PROCESS SURVEILLAINCE

Since many of the applicable tests are destructive (internal pres—
sure, tensile), cuality assurance protocols should be established and

carried out %o maintain control over the entire packing operation,

Table 2 presents those tests measuring the effectiveness of seals

and seal formation 2long with the sample plan.

Such tests werz found to be adeguate for producticn reliability
program {Lampi, 1973). Utilization of the plan resulted in 2 low 0,002%
seal failure rate and a2 0,01%% closure seal contamination rzte for
298,791 packages. As axperience and data accumulate sampling levels m

may be reduced.




Table 2.
THSFECTICN PLAN FCR ASSUZRING
4IGH QUALITY SEaL: '
Prototype Form, Fill, Seal Production System (o)
SAMPLING SITE TEST NUMBZR CF SAMPLES REJECT
PER LCT CRITERIA
In-Process - air Burst - 5 Consecutive () 1
After Pouch Sottom & Side Fer 30 Minutes'~
Formation Seals
In-Process = air Burst - 6 Consecutive 1
ifter Closure Top Seal Per 30 Minutes
Seal
Visual for 1008 All Defec=
Defects tive pkegs.
removed
- 1 b - (d)
Final Package - Air Surst 13 Handom 1
After Retorting (6 = bottom %
side)

(7 - top seal)

Tisual for 1004 t}l Deiec-
Defects s ive pKgs.
removed

(a) Utilization of plan resulted in the following low seal defect rates
for 298,571 packages of six diverse prcducts,
Seal Failure: 0.002%
Closure Seal Contamination: 0,0L63

(b) US army Natick Davelomment Center: Contract DAAGL7-55=C=0160

(Swift & Co.)
(¢) Corresponds to 1300 pouches (30/minute).

(d) Lot based on retort load of 2688 pouches; (Sampling level S-3,
Normal inspection, AWL of 1.0 = MIL-3TD-105D).




YI. SUMMARY

Reliability of closure seals for fucds processed in flexible retort
pouches is a vary important technical matter. A high level of seal in-
tegrity both in terms of inherent strength and absence of defects 1is
mandatory. When all the interfering materials, product, and ecuimment
variables are recognized, the act of achieving good seals with confidence
becomes a complex task. In this report, an attempt has been made to
identify the important characteristics of reiiable closure seals z2nd the

factors that can effect these characteristics.
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