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Process for producing a composite food casing

Field of the invention

The invention relates to a process for producing a tubular food casing, wherein at
least two tubular casings or skins, and optionally a net are joined without an adhe-
sive or binding components to give a finished shirred compact stick, or a caterpil-
lar, as such ready for use in the production of food products such as meat, fish,
poultry, dairy, and vegetable products. In the process, for instance an absorbent
and permeable casing, such as a fibrous casing may be combined with a barrier
casing poorly permeable or impermeable to gasses, smoke, water vapour and hu-

midity, and optionally with a net.

State of the art

The purpose of food casings used for scalding and cooking meat, fish, pouliry,
vegetable and cheese products is primarily to protect the unfinished food product
against external contamination, and to prevent weight losses during the production
and storage. Cellulose based fibrous casings are widely used as food casings, such
as sausage casings, since they allow for a convenient impregnation with e.g. fla-
vouring and colouring agents, smoking and easy peeling from the surface of the
food product. However, due to significant permeability to gasses, water vapour,
and humidity of fibrous casings based on cellulose, weight losses of food products
stuffed therein are high during storage and cooking, resulting in spoilage of the

food product due to evident contamination risk.

To avoid such problems, food casings particularly for producing scalded and
cooked food products, such as scalded sausages, are mainly impermeable plastic

casings with multiple layers. While previously also fibrous casings coated with
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PVDC have been used, the popularity of such casings is decreasing since the use

of PVDC is considered problematic due to hazardous wastes produced.

It is also possible to join flat polymeric films by seaming on tubular fibrous cas-
ings. Dimensional accuracy of the food casings thus produced varies considerably,

thus giving rise to problems during production processes of food products.

Several prior art composite casings are known, wherein the object is to combine
an inner casing imparting flavouring and colouring agents to the product, with a
protecting impermeable casing, or layer. The publication EP 0 986 957 discloses a
multilayer food casing consisting of an inner additive layer, and an outer imper-
meable layer. The inner layer applied on the inner surface of the outer polymeric
casing comprises flavours and colours, etc, a binder such as polysaccharide or
protein, and cross-linking agent, whereas the outer layer comprises a thermoplas-

tic polymer insoluble in water, such as polyolefin, polyamide and/or polyester.

US 6,200,613 discloses a casing for food products, comprising at least one film
impermeable to vapour and/or gasses, joined to an absorbing and impregnated
inner layer by lamination, typically by means of a glue, said inner layer containing
fibres, woven fabric, fabric, knitting and fleece. The impermeable film is prefera-
bly attached with an adhesive to the inner layer. Said food casing is produced by
first extruding a flat impermeable layer e.g. from polyethylene, the absorbing in-
ner layer being then applied on the inside thereof, followed by spraying the de-
sired flavour or colour on the absorbing inner layer, or immersion of the whole
film into a bath. Finally, the finished food casing is seamed to the desired shape
using heat. Such thermally seamed laminated tubular food casings may delami-

nate during the production and cooking of the food product.

A tobular bi-layer "tandem casing" is described in the application US
2005/0129813. The food casing comprises an inner casing, and an outer casing of

thermoplastic polymer, having a single or multiple layers(s), poorly permeable to
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water vapour, oxygen and flavours. Particularly preferable outer casings include
polyamide and polyolefin casings, multilayer casings being, however, also suit-
able. The inner casing may be a casing based on regenerated cellulose, thermo-
plastic starch and starch derivatives, polyurethane, paper, textile fibres, or a non-
woven material, allowing for the impregnation with sufficient amounts of desired
flavouring agents or the like. Said tandem casing is produced by first shirring both
casings separately to give sticks, or caterpillars, followed by aligning said sticks
one after another, pulling one end of the inner casing through the shirred outer
casing and fixing to the other end thereof, followed by wrapping the shirred and
aligned sticks in a film, ready for use for packaging food products. The composite
casing or “tandem casing” is formed only associated with the manufacture or

stuffing of the casing.

Prior art processes for applying nets on food casings are also known. In many
processes, the net is applied on the casing only during stuffing of the casings and
production of the food products, and to this end, a separately shirred tubular net
and a separately shirred carrier casings are used. Length of the shirred casing will
cause problems in case the shirred casing and shirred net are aligned on the same
stuffing horn. US 5,024,041 discloses a device for stuffing a tubular casing with a
sausage product, wherein a shirred carrier casing is directly arranged on a stuffing
horn, whereas a shirred tubular net is arranged on a separate outer horn surround-
ing the stuffing horn. During stuffing, separately supplied shirred carrier casing,

and net will become superimposed.

In case of a solution where a shirred net is pulled over a shirred carrier casing, an
elastic net having an inner diameter larger than the outer diameter of the shirred

carrier casing should be used.

On the basis of the above teachings, it may be seen that there is an obvious need
for an improved process for producing a composite skin at least consisting of at

least two casings and optionally a net, said composite skin being shirred to give a
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finished stick or caterpillar ready for use as such to be directly stuffed with a food
mass, for instance a composite skin consisting of an absorbent casing, and a cas-
ing poorly permeable or impermeable to oxygen, water vapour and flavours, and

optionally a net.
Object of the invention

An object of the invention is a process for producing a tubular composite skin or
casing, shirred to a compact stick (caterpillar), suitable for food products, said
composite skin or casing comprising at least two casings and optionally a net ei-
ther between the casings, or as the outer layer thereon, said food casing being

suitable as such for the production of food products.

Another object of the invention is a process for producing a composite casing or
skin, shirred to a compact caterpillar, said casing comprising at least one absorb-
ing and/or permeable casing, and at least one barrier casing, poorly permeable or
impermeable to oxygen, water vapour and flavours, and optionally a net either
between the casings, or as the outer layer thereon, said food casing being suitable

as such for the production of food products.

Another object of the invention is a process for producing a tubular composite
skin or casing, shirred to a compact stick (caterpillar), comprising at least two
casings and optionally a net either between the casings, or as the outer layer
thereon, and where the inner casing comprises an impregnated cellulose based
casing and the outer casing comprises a barrier casing, and said composite casing

being suitable as such for the production of food products.

Still another object of the invention is to provide a composite casing comprising at

least two layers, produced by the process of the invention.
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Characteristic features of the process and the composite casing or skin of the in-

vention are presented in the Claims.

A casing refers here to tubular skins and casings used for the manufacture of
foodstuffs, such as sausages, cheese products, fish products, vegetable products
and the like.

Caterpillar refers here to a shirred compact tubular stick or rod formed of a long

shirred tubular article such as food casing or skin.
Summary of the invention

The invention is directed to a process for producing a shirred and tubular compos-
ite casing, wherein at least two tubular skins or casings, and optionally a net are
joined without any adhesive or binding components to give a finished shirred
compact stick, or a caterpillar, ready for use as such in the production of food
products, e.g. meat, fish, poultry, cheese, cheese-like products and vegetable
products, particularly for the production of scalded sausages. With the process, at
least two tubular casings may be combined (joined), said casings being seamless

films, or films seamed to give tubes.

In the method an absorbing and permeable casing such as fibrous casing may be
combined (joined) with for instance a barrier casing poorly permeable or imper-
meable to gasses, smoke, water vapour, oxygen, and flavours, and optionally with
a net. In the process, if necessary also two or more absorbing and permeable cas-
ings, or two or more barrier casings may also be combined. A tubular net may
also be optionally combined with the casings to be joined, either between or on
the casings as the outer layer. The production is carried out without an adhesive or
binding components. The invention is also directed to the product produced with

the process.
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FIGURES

Appended figure 1 shows an embodiment of the process of the invention carried

out without a net.

Figure 2 shows another embodiment of the invention for producing a combination

of an inner casing, a barrier casing, and a net.

Figure 3 shows as magnified the joining of the inner casing and the barrier casing

at the pleating head.

In figure 1, a pre-treated tubular inner casing (fibrous casing) 10 on a roll is reeled
off and pulled via the feeding cylinders 20 of the inner casing and through the
pipe 40 by introducing into the open end thereof, said pipe 40 being fixed with a
holding means 90. A pre-treated outer casing, here the barrier casing 50, shirred,
or arranged as a pre-shirred stick (caterpillar) on the pipe 40, is pulled over a cali-
bre disc 60 on the opposite end of the pipe 40, followed by pulling both casings,
that is, the inner casing 10 and the barrier casing 50, on the shirring horn 100. The
inner casing 10 is inflated open with an air stream (or another inert gas) 30 to give
a pressurized tube having a circular cross-section in the area between the calibre
disc 60 and a pair of compressing/feeding cylinders 110 of the shirring machine
70. It is preferable that enough composite casing is supplied with said feeding
cylinders 110 to avoid winding of the finished composite casing. The pressure of
the air blown from inside the shirring horn 100 of the shirring machine 70 inflates
and bulges the inner casing in the barrier casing 50. Finally the food casing 120
covered by the barrier casing is shirred with the machine to give a compact stick,

which is cut by a cutter to desired lengths.

In figure 2, a pre-treated tubular inner casing 10 on a roll is reeled off and pulled
via the feeding cylinders 20 of the inner casing towards the pipe 40 having a

shirred tubular net 50 thereon, upstream of the holding device 90, followed by
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blowing air 30 or another inert gas into the inner casing 10 for inflat-
ing/pressurizing between the rolls 20 and the pipe 40 to give a tube having a cir-
cular cross-section, said air or gas being blown in the opposite direction relative to
the travelling of the casing 10. Then, said inflated/pressurized inner casing 10 is
passed towards a pleating head 31 attached to the pipe 40. The pipe 40 is centrally
fixed with a holding device 90, and coaxially arranged with the shirring horn 100.
A separately sized pleating head 31 is specifically selected for each net qual-
 ity/calibre range, said pleating head having a conical constrictor formed thereon,
the angle thereof being 5 to 89°, preferably 15 to 50°, said constrictor having a
duct preferably of the size matching with the cross-section of the constricted
net/casing combination. The diameter of the duct is from 4 to 30 mm, preferably
from 8 to 15 mm. The inner casing 10 inflated/pressurized to have a circular
cross-section is then uniformly and evenly pleated into the pipe 40, while pulling
the net 50 turning inside out over itself. The combination 80 formed of the net and
the inner casing is conveyed by means of the feeding/compressing cylinders
(rolls) 110 of the shirring machine 70 through the pipe 40. The inner casing cov-
ered by the net 80 exits the pipe 40 as a rope-like narrow tube or ribbon. The pre-
treated barrier casing 55, which is shirred and arranged on the other end of the
pipe 40, downstream of the holding means 90, or a barrier casing correspondingly
pre-shirred to give a caterpillar, is pulled over the calibre disc 60 at the end of the
pipe 40, through the feeding/compressing cylinders 110, and further, over the in-
ner casing covered by the net 80, and finally conveyed on the shirring horn 100.
The inner casing covered by the net 80 is inflated with air 30 to give a pressurized
tube having a circular cross-section in the area between the calibre disc 60 and the
feeding cylinders 110. It is preferable that enough net/casing combination 80 is
supplied with said feeding cylinders 110 to avoid winding or bending of the fin-
ished casing. Finally, the composite casing 120 consisting of the barrier casing,
the net and the inner casing is shirred by the shirring machine 70 to give a com-

pact stick, which is cut by a cutter to desired lengths.
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Figure 3 shows as magnified the joining of the inner casing and the barrier casing
at the pleating head. The inflated/pressurized inner casing 10 is conveyed/pulled
towards the pleating head 31, which is attached to the pipe 40. Simultaneously
shirred net or outer casing on pipe 40 is turned inside out on the inner casing and a
ribbon like pleated combination 80 is formed, which is conveyed/pulled towards

the shirring machine.
Detailed description of the invention

It has been surprisingly found that two or more tubular casings or skins may be
combined (joined) in a controlled manner without any adhesive or adhesive com-
ponents to yield a shirred stick or rod. Also a tubular net may be arranged between
or on the casings to be combined, in the latter case the net being the outermost
layer. Also a casing or skin may replace the net. For instance an absorbing and
permeable casing may be joined in a controlled manner with a barrier casing, and
optionally with a tubular net to give a finished shirred composite casing compris-
ing at least two casings preferably in the form of a shirred stick, as such ready for

use in the production of food products.

According to the invention, suitable inner casings, which will be in direct contact
with the food product manufactured, include casings or skins in the form of a
seamed or seamless tubular films, such as casings and skins based on synthetic or
natural materials acceptable for food applications. A seamless tubular film is pref-
erably used. Suitable casings include those based on collagen, regenerated or
modified cellulose such as fibre-reinforced casings, and further, casings based on
thermoplastic starch and/or thermoplastic starch derivatives and other suitable
polymers like polyurethanes, and paper, textile fibres or non-woven materials, or
combinations thereof. Moreover, the inner casing may comprise paper impreg-
nated with alginate, made into a tubular form by seaming. Also, single layer or
multilayer plastic casings based on polyamide, polyolefin, polyester,

poly(vinylidene chloride), poly(vinyl chloride), polystyrene, EVOH, EVA, EMA,
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EEA, block copolymers of polyethers and polyamides or the like, and combina-
tions thereof, manufactured according to methods known in the art, may also be
used as the inner casing. Casings based on polyamide and/or polyolefin are pref-
erable plastic casings. Known thermoplastic casings permeable to smoke are also
suitable, casings based on mixtures of block copolymers of polyethers and poly-

amides with polyamides being preferable.

In case the purpose of the inner casing is to deliver aroma, flavouring and colour-
ing agents to the product, an absorbing casing is preferably used as the inner cas-
ing. Preferably fibre-reinforced casing based on regenerated cellulose is used, for
instance paper, sisal or hemp reinforced casings, manufactured for instance with
viscose processes known in the art. In the viscose process viscose or soluble cellu-
lose derivative is extruded as a tuBular film throuﬂgh a circular nozzle to coagulat-
ing and regenerating baths, whereby a tube of regenerated cellulose is obtained,
which is then washed, plastisized with water and/or polyol such as glycerine and

dried. The casing may be un-reinforced or reinforced with fibres.

Wall thickness of the inner casing varies according to the materials, said wall
thickness being typically from 30 to 200 pm. In certain embodiments it is prefer-
able that the inner casing has improved adhesion properties. This may be achieved
during the manufacture of fibre-reinforced casing based on cellulose using the
bubble method between the plastisizing bath and the drier, well known in the
field, thus impregnating the inner surface of the casing by an agent improving
adhesion. The adhesion property may be enhanced with several different agents.
Particularly preferable adhesion improving agents are cationic polyamide
epichlorohydrin resins, the dry matter of an aqueous impregnation solution being

thus preferably 0.001-1 % , preferably 0.004 — 0.04 % by weight.

If desired, the inner casing, optionally subjected to the above described treatment
during the manufacture to improve the adhesion properties, is pre-treated before

the combination/joining process, for instance by moisturing or impregnating by
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known procedures such as by spraying, or immersion of the casing into an im-
pregnating liquid or impregnation the casing from the inner side by the so-called
bubble method. One or more substances commonly known in the art selected from
the group consisting of flavouring, aroma, liquid smoke, seasoning, colouring, and
herbal agents and flavour enhancers or mixtures thereof in a suitable carrier, pref-
erably an aqueous carrier, in combination with additives and binders known in the
art may be used for the impregnation of the inner casing. Colouring agents may
comprise solutions, dispersions or emulsions of turmeric, carmines, caramels, ca-
rotenoids, beta-carotein, annatto, bixine, norbixine, sweet pepper extracts, capsan-
tine, capsorubicine, beetroot colour, betalaine, betaine and combinations thereof.,
Flavouring, aroma and seasoning agents may comprise basic, neutral and acidic
liquid smokes. Flavouring, aroma and seasoning agents may also comprise solu-
tions, dispersions and emulsions of peppers, such as cayenne pepper, chilli pep-
per, black pepper, lemon pepper, Jamaica pepper, white pepper, green pepper,
ginger, cumin, cheese cumin, coriander, sweet pepper, mustard seed, mustard,
onion, garlic, aroma flavor, broiler seasoning, Cajun, curry, grill seasoning,
chicken broth, chicken seasoning, beef stock, pork seasoning, roasted beef and
broiler seasoning and combinations thereof. Herbal agents may comprise solu-
tions, dispersions and emulsions of basil, chervil, rabbet, oregano, parsley, dra-
goon, rosemary, chives, dill, thyme and combinations thereof. Preferably the ab-
sorbing inner casing is impregnated with a solution comprising one or more

agents selected from flavouring, aroma, seasoning and colouring agents.

Casings or skins in the form of tubular, preferably seamless tubes, including cas-
ings and skins based on synthetic or natural materials, acceptable for food product
applications, are suitable outer or external casings in the process of the invention.
Suitable casings include plastic casings comprising one or more layers, produced
in the known manner, based on e.g. polyamide, polyolefin, polyester,
poly(vinylidene chloride), poly(vinyl chloride), polystyrene, EVOH, EVA, EMA,

EEA, block copolymers of polyethers and polyamides or the like, or combinations
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thereof. Casings based on polyamide and/or polyolefin are preferable plastic cas-

ings.

Known thermoplastic casings permeable to smoke are also suitable, and casings
based on mixtures of block copolymers of polyethers and polyamides with poly-
amides being preferable. A preferable thermoplastic casing is bi-axially stretch
oriented and it comprises 15-85 %, preferably 50-70 % by weight of polyamide
(1) or a combination of polyamides (i) selected from PA6 and PA 6/66 and 15-85
%, preferably 30-50 % by weight of hydrophilic block copolymer (ii) or a combi-
nation of polymers (ii) comprising polyamide PA6 blocks and polyethylene glycol
(PEG) blocks, the casing having moisture vapour transmission rate (MVTR) of
more than 100 g/m?*/24h, preferably more than 250 g/m*/24h.

It is also possible to use casings based on collagen, regenerated or modified cellu-
lose, such as fibre-reinforced casings, and further, casings based on thermoplastic
starch and/or thermoplastic starch derivatives and other suitable polymers like
polyurethanes, paper, textile ﬁbrés or non-woven materials, or casings comprising
paper impregnated with alginate, and made tubular by seaming, or combinations

thereof,

In case the purpose of the outer or external casing is to function as an imperme-
able layer, the outer casing is preferably a barrier casing, that is, a casing poorly
permeable or impermeable to oxygen, water vapour, and flavours, selected from
the group consisting of single or multilayer casings comprising a thermoplastic
polymer. Suitable barrier casings include known multilayer casings, also compris-
ing a thermoplastic polymer, having at least two, preferably five layers, the outer
layer comprising polyamides, the intermediate layer comprising polyethylene and
the inner layer comprising polyamide, and further, adhesive layers being present
between said outer, intermediate and the inner layers for binding. Preferable im-

permeable plastic casings comprise casings based on polyamide and/or polyolefin
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having moisture vapour transmission rate of 4-50 g/m®/24h, preferably 4-14
g/m?/24h.

The outer or topmost casing may also be selected on purpose as more permeable
to water vapour, whereby a mono-layer casing based on thermoplastic polymer
may be used. Preferable plastic casings for this purpose are casings based on
polyamides, having moisture vapour transmission rate of 300-600 g/m%/24h, pref-
erably 400-500 g/m?/24h.

In the case a cellulose based fibrous casing is used as the outer casing, and a bar-
rier casing or a thermoplastic polymer casing permeable to smoke serves as the
inner casing, visual appearance characteristic of fibrous casings is obtained, si-
multaneously with impermeability of the barrier casing or selective permeability

of the thermoplastic polymer casing,

Wall thickness of the outer casing varies according to materials, said wall thick-

ness being typically from 25 to 200 pm.

If desired, also the outer casing may be pre-treated, for instance moisturized with
water, liquid smoke, or another liquid containing flavouring or seasoning agents
in a soluble form. This pre-treatment is preferably carried out, when cellulose
based fibrous casings are used as the outer casing and a thermoplastic casing per-

meable to smoke serves as the inner casing.

The process according to the invention for producing the composite casing com-
prises steps where an inner casing is pulled through a pipe having a calibre disc at
the exit end of the inner casing and having a shirred outer casing arranged thereon,
while simultaneously pulling the outer casing over the calibre disc in the travel-
ling direction of the casing, and further over the inner casing pressurized and in-
flated with air or gas to have a tubular form, followed by pulling the combination

of the outer and inner casings onto the shirring horn by means of the feeding cyl-
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inders (rolls) of the shirring machine, said shirring machine shirring the composite
casing to give a compact rod or stick, which is cut to desired lengths or caterpil-

lars.

According to another embodiment of the process of the invention, the pipe also
comprises a shirred tubular net (or optionally a tubular casing to be arranged be-
tween the outer casing and the inner casing) in the travelling direction of the inner
casing, and at the other end of the pipe a shirred outer casing, or alternatively vice
versa, said net and the outer casing being separated from each other by a holding
means or an adapter, and then air or gas is blown into the inner casing through the
shirring horn, thus pressurizing and inflating the inner casing to give a tube in the
area between the feeding cylinders and the opening of the pipe, followed by pass-
ing to the pleating head attached to the pipe and holding the net, the inner casing
being then pleated into the pipe while pulling the net turning inside out over itself,
thus forming a combination of the inner casing and the net, said combination be-
ing pulled through the pipe, followed by pulling the outer casing over the combi-
nation as described in the previous embodiment. A product having an external net
is obtained by reversing the order of the net and the outer casing arranged on the

pipe. A tubular casing may be used instead of the net too.

To provide sufficient elasticity and resistance, the (shirred) inner and outer cas-
ings and the net are moistened if necessary with liquid, such as water prior to the

production of composite casing.

The calibre disc may have any form, however, a circular calibre disc is preferably
used, the diameter of the disc being selected according to the flat width of the cas-
ing and in practice according to the minimum flat width of the outer casing to al-
low for an easy passage of the casing over the calibre disc. The calibre disc is ar-

ranged on the end of the first pipe (40 in Figures) closer to the shirring machine.
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The pleating head is arranged on the opposite end of the first pipe, that is, on the

end where the inner casing is reeled off..

Air or another inert gas is blown into the optionally pre-treated inner casing in the
opposite direction relative to the movement thereof through the shirring horn to
provide the inner casing with an inflated/pressurized section in the area between
the calibre disc and the feeding cylinders of the shirring machine, and in case a
tubular net or another casing is arranged by pulling between the outer and inner
casings, an inflated/pressurized section is also formed between the first feeding
cylinders and the pleating head. The pressure may be adjusted as desired by the
feeding cylinders of the shirring machine and first feeding cylinders, as well as by
the blowing air/gas. Any inert gas may be used for opening the inner casing and

shirring in the shirring machine, air being preferable.

At the shirring machine, the inner casing or the combination of the inner casing
and the net is inflated and conveyed into the outer casing by the pressure of the air
or an inert gas blown from inside the shirring horn, the machine finally shirring
the composite casing to give a compact caterpillar. If necessary, moisture may be

added to the casing also during the shirring.

In the process of the invention, the inner casing may be reeled on a roll or in the

form of a straight flat tube, or in any other suitable form.

The outer casing is pulled over the pipe (40 in the Figures), for instance a steel
pipe, and fastened at the open end thereof, approached by the inner coating, by a
holding means for aligning the barrier casing with the shirring horn of the shirring

machine.

In case a tubular net is used, a pleating head is fixed to one end of the tubular net
specifically sized for each calibre range/casing grade used, said pleating head

comprising a constricting means, a pipe attached thereto, and a rear portion ena-
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bling the attachment of the net to said pleating head. Moreover, a conical constric-
tor is formed to the pleating head, said constrictor having an angle of 5° to 89°,
preferably 15° to 50°, further having a duct, the size of which preferably matches
the cross-section of the constricted casing combination. The diameter of the duct
is 4 to 30 mm, preferably 8 to 15 mm. Diameter of the pleating head is preferably
larger than that of the barrier casing. For instance for a casing having a diameter
of 33.9 mm, a pleating head having an outer diameter of 46 mm is used. The pur-
pose of the pleating head is to open the barrier casing in a controlled manner, to
uniformly constrict and pleat the inflated inner casing to give a pleated rope or
ribbon, and finally, to orient the casings together. Casings described for outer and

inner casings may also be used instead of the tubular net.

Diameter/calibre of the inner casing is of the same magnitude or smaller, prefera-
bly smaller than that of the outer casing and the net, in case the net is arranged
between the casings. The calibre of the net is of the same magnitude or larger,

preferably larger than that of the casings in case of an external net.

The net or a net cover comprises a net stocking and preferably a seamless net
stocking or tube corriprising meshes or holes. The net may be produced or knitting
using any known net production method, preferably a knitting method for produc-
ing nets with meshes. All known knitting methods suitable for knitting nets are
particularly preferable. The net comprises meshes having polygonal such as
rhombic, square, triangular, hexagonal, octagonal, decagonal and dodecagonal

forms, or circular or oval meshes.

The material of the net may be any fibre of food quality. Suitable fibres include
cotton, linen, viscose, polyamide, polyester, polyolefin, for instance polyethylene,
and cellulose. If desired, the net may be endowed with elasticity using elastane,

for instance elastane fibres.
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The net may be produced from single fibres or from several fibres wound together
according to the application, and according to the height of the bulges to be pro-
vided on the surface of the product like high bulges, low bulges or no bulges at
all. Suitable combinations include combinations of cotton, polyethylene and elas-
tane, and the combination of cotton and polyethylene. The net may also contain

coloured fibres, dyed preferably with any food grade dyes.

The purpose of net coverings on food products, such as sausages is primarily to
provide an aesthetic appearance, such as a rustic impression. Decorative e.g. wavy
(ginger bread) patterns may be provided on outer edges of the slices when a sau-

sage product having a covering net is sliced.

Known apparatuses of the prior art suitable for the process of the invention may
be used. Shirring machines known in the art may be used, and further, shirring
techniques known for shirring machines may be applied in the process. A cuiter of

the rotating saw type preferably serves as the cutter.

In the process of the invention, identical or different food casings, and optionally
a net may be combined in a controlled manner utilising pressure, followed by
shirring of the composite casing thus obtained to give a compact stick. The pleats
keep the casings together whereby no mechanical binding for example using ad-
hesives to them together is needed. If desired, an absorbing permeable casing,
such as a fibrous casing made of regenerated cellulose may be used as the inner
casing, and an impermeable barrier casing such as a plastic casing serves as the
outer casing, and the impregnated/moistened fibrous casing. is thus kept under
hygieniclconditions inside the plastic casing for the production of the food prod-
uct, and accordingly, the inner casing, e.g. the fibrous casing is not dried during
storage, said drying being a common problem for instance for fibrous casings. In
failure situations possibly occurring during the manufacture of food products,
where the process is disrupted, the moistened absorbing casing inside the outer

casing is not dried but keeps flexible and suitable for use for long periods of time.
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After production and cooking of the food product the casing may be removed
completely. Often liquid (meat liquid) and fat remains between the casing and the
food product, such as sausage, the formation of which in the products is consid-
ered undesirable and additionally un-aesthetic. This problem occurs particularly in
connection with scalded sausages, where the weight losses are big. This is why
adhesion improvers are used in scalded sausage products at high concentrations. It
is now surprising that when an adhesion improver is used on the inner side of the
inner casing, particularly cationic epichlorohydrine resin at very low concentra-
tions, the formation and ablation of fat and meat liquid from the product is de-
creased, resulting in smaller weight losses. This increases the weight of skinless
products, because fat and meat liquid remain in the product and do not leak out
from the product when peeled. Additionally, the retaining of fat and meat liquid
increase the hygienic level of the product because there is no danger of microbes
and particularly moulds starting to grow in the liquid or fat between the casing

and the product.

After production and cooking of the food product, also the outer plastic casing
may be removed, if desired. High weight losses during cooking and storage are
undesired for many food products such as sausages, said outer plastic casings ef-
fectively preventing such weight losses. On the other hand, cooling and tempering
of the products is more efficient in fibrous casings, with the plastic removed, the
product being then quickly ready for slicing and final packaging. Moreover, fi-
brous casings have remarkably better adhesion properties when compared to plas-

tic casings.

The product according to the invention is a composite casing shirred to the form
of a caterpillar (rod), consisting of an inner casing, outer casing and optionally a
net, combined with each other without adhesives or additives, the combination

being further shirred.
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It was surprisingly found that the shirred composite casing suitable for food prod-
uct applications, produced with the process of the invention, is a stable combina-
tion resisting separation of the inner and outer casings and the optional net during
the production, cooking and storage of the food product. The product is thus not
associated with any delamination problem, and moreover, the dimensional stabil-
ity thereof is excellent since the calibre is determined by the dimensionally accu-

rate fibrous casing.

In the process of the invention, no problems are caused by the variation of flat
dimensions as opposed to processes where shirred sticks made of seamed films
are aligned one after another, especially in cases where the seaming is less than

perfect.

The process of the invention allows for the production of composite casings of
any different sizes, each casing having the desired diameter/calibre. The calibre of

the casing may be easily changed, and further, the process is cost-effective.

The length of the shirred stick may be freely selected according to wishes of the
respective final user, that it, the food producer. Shirred composite casings of the
invention may be stuffed with food emulsion like sausage mass using commonly

known packing and stuffing tools.

Composite casings shirred to user-friendly sticks, immediately ready for use, are
thus obtained, said composite casings being suitable for any conventional stuffing
machine. Less raw materials are needed in the process of the invention compared

with casings produced using adhesives.

If desired, the composite casings produced by the process of the invention may be
directly used without prior soaking or moisturising by the food producer, but it

may, however, be also soaked or moisturised in the same manner as ordinary cor-
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responding casings prior to stuffing, particularly if the moisture content of the

product is adjusted to a low level.

The invention is illustrated with the following examples, however the intension is

not to limit the invention to the examples only.

Example 1

A composite casing was manufactured according to the method described in Fig-
ure 1, where three fibre-reinforced casings based on regenerated cellulose were
impregnated with a solution comprising liquid smoke and caramel colour. The
solution contained 16.9 % of liquid smoke and 43.9 %, by weight, totally. The

casings used were as follows:

a) Inner casing without adhesion improver
b) Inner casing with slight improvement in adhesion

¢) Inner casing with more improvement in adhesion than in b)

Adhesion improvement of inner casing was carried out in connection with the
manufacture of the casing using aqueous cationic polyamide epichlorohydrin resin

solution having solid content in b) 0.006 % and in ¢) 0.02 % by weight.

In the process the above, impregnated fibrous casings were combined with five-
layer plastic casing, and the combinations were shirred and cut to sticks. The de-

sired compact sticks were obtained, ready for the manufacture of sausages.

Macerated ham mass having meat content of 90 % by weigh was injected to the
shirred composite casings such that the filling calibre of all casings was in the
range of 93.0 —~ 93.5. The hams were cooked with same program to 72 °C inside

temperature. Hams were cooled and peeled on the following day. In connection



WO 2007/090934 PCT/F12007/050072

20

with peeling the surface colour, smell and the amount of released fat and meat

liquid were evaluated.

The surface colour and smell of hams manufactured in all three casings were con-
sidered good. The results are presented in the following table 1. No visually de-
tectable differences were found in the products. The amount of released fat and
meat liquid was evaluated using a 5-step scale (1-5) such that five (5) meant that
there was no fat or meat liquid released and one (1) meant that a lot of fat or meat

liquid was released.

Table 1. Results (ham product)

Sample Released fat Released meat liquid
A 4 1
B 5 3
C 5 4

The results show that rods particularly suitable for the manufacture of food prod-
ucts may be manufactured according to the method according to the invention and
additionally the use of adhesion improver influences the final product. Already,
inner casings treated with very dilute aqueous solutions of cationic polyamide
epichlorohydrin resins decrease significantly the amount of released meat liquid in

ham products.

Example 2

Composite casing was manufactured with the method described in Figure-1,
where three different fibre-reinforced casings based on regenerated cellulose, of
calibre 85 mm, were first impregnated with a solution comprising liquid smoke
and caramel colour. The solution contained 16.9 % of liquid smoke and 43.9 %,

by weight, totally. The casings used were as follows:
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a) Inner casing without adhesion improver
b) Inner casing with slight improvement in adhesion

¢) Inner casing with more improvement in adhesion than in b)

Adhesion improvement of inner casing was carried out in connection with the
manufacture of the casing using aqueous cationic polyamide epichlorohydrin resin

solution having solid content in b) 0.006 % and in ¢) 0.02 % by weight.

In the process the above, impregnated fibrous casings were combined with five-
layer plastic casing, the combinations were shirred and cut to sticks. The desired

compact sticks were obtained, ready for the manufacture of sausages.

Rough structured cooked salami mass having fat content of 30 % by weigh was
injected to the shirred casings. The filling calibre of all casings was in the range of
93.0 — 93.5. The sausages were cooked with same program to 72 °C inside tem-
perature, followed by cooling and peeling on the same day. In connection with
peeling the surface colour and smell of the sausages and the amount of released

fat and meat liquid were evaluated visually.

The surface colour and smell of sausages manufactured in all three casings were
considered good. No visually detectable differences could be observed. The
amount of released fat and meat liquid was evaluated using a 5-step scale (1-5) as

described in example 1. The results are presented in the following table 2.

Table 2. Results (cooked salami)

Sample Released fat Released meat liquid

a 2 3
b 4 4
c 5 4
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The results show that rods particularly suitable for the manufacture of food prod-
ucts may be manufactured according to the method according to the invention and
additionally the use of adhesion improver influences the final product. Already,
inner casings treated with very dilute aqueous solutions of cationic polyamide
epichlorohydrin resins decrease significantly the amount of released meat liquid in

cooked salami products.
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Claims

1. Process for producing a shirred tubular composite casing, characterized in that
the process comprises steps where an inner casing is pulled through a pipe having
a calibre disc at the exit end of the inner casing and having a shirred outer casing
arranged thereon, while simultaneously pulling the outer casing over the calibre
disc in the travelling direction of the casing, and further over the inner casing
opened to have a tubular form, followed by pulling the combination of the outer
and inner casings onto the shirring horn by means of the feeding cylinders of the
shirring machine, said shirring machine shirring the composite casing to give a

compact tube, which is cut to sticks of desired lengths.

2. Process according to Claim 1, characterized in that there is a shirred tubular
net on the pipe in the travelling direction of the inner casing and a shirred outer
casing on the other end thereof, or alternatively, the outer casing is in the travel-
ling direction of the inner casing while the net is on the other end of the pipe, said
net and outer casing being separated from each other by a holding means or an
adapter, and the inner casing is pressurized and inflated to have a tubular form in
the area between the feeding cylinders of the inner casing and the opening of the
pipe, and then passed to the pleating head attached to the pipe and holding the net,
or alternatively the outer casing, followed by pleating the inner casing into the
pipe while pulling the net turning inside out over the same, thus forming a combi-
nation of the inner casing with the net, or with the outer casing, said combination

being pulled through the pipe.

3. Process according to Claim 1 or 2, characterized in that said inner casing is a

casing based on synthetic or natural material and suitable for food applications.

4, Process according to any one of Claims 1 — 3, characterized in that said outer
casing is a casing based on synthetic or natural material and suitable for food ap-

plications.
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5. Process according to any one of Claims 1 — 4, characterized in that said inner
casing is a casing based on collagen, based on regenerated or modified cellulose,
based on thermoplastic starch and/or thermoplastic starch derivatives, or polyure-
thanes, a casing based on paper, textile fibres, paper impregnated with alginate,
non-woven materials, a plastic casing based on polyamide, polyolefin, polyester,
poly(vinylidene chloride), poly(vinyl chloride), polystyrene, EVOH, EVA, EMA,
EEA, block copolymers of polyethers and polyamides or a combination thereof,

or the casing is a combination of the above.

6. Process according to any one of Claims 1 — 5, characterized in that said inner
casing is a fibre-reinforced casing based on regenerated cellulose, preferably a

casing reinforced with paper, sisal or hemp.

7. Process according to any one of the Claims 1 — 6, characterized in that said
inner casing is a fibre-reinforced casing based on regenerated cellulose, treated
during the manufacture of the casing with an aqueous solution of an adhesion im-

prover containing 0.001 — 1 % by weight of the adhesion improver.

8. Process according to Claim 7, characterized in that said adhesion improver is

cationic polyamide epichlorohydrin resin.

9. Process according to Claim 7 or 8, characterized in that said aqueous solution
of the adhesion improver contains 0.004 — 0.04 % by weight of the cationic poly-

amide epichlorohydrin resin.

10. Process according to any one of the Claims 1 — 9, characterized in that said
outer casing is a plastic casing based on polyamide, polyolefin, polyester,
poly(vinylidene chloride), poly(vinyl chloride), polystyrene, EVOH, EVA, EMA,
EEA, block copolymers of polyethers and polyamides, or a combination thereof,
or further, the outer casing is based on collagen, or a casing based on regenerated

or modified cellulose, thermoplastic starch and/or thermoplastic starch deriva-
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tives, or polyurethanes, or a casing based on paper, textile fibres, paper impreg-
nated with alginate, or non-woven materials, or the casing is a combination

thereof.

11. Process according to any one of Claims 1 — 10, characterized in that said
outer casing is a multilayer casing comprising thermoplastic polymer, comprising
at least two, preferably five layers, of which the outer layer comprises polyamide,
the intermediate layer comprises polyethylene and the inner layers respectively
comprises polyamide, adhesive layers being present between said layers for bind-

ing.

12. Process according to any one of Claims 1 — 11, characterized in that said net
is a seamless net stocking or a tube comprising meshes with polygonal, circular or

oval forms.

13. Process according to any of the Claims 1 — 12, characterized in that said net
comprises fibres selected from the group consisting of cotton, linen, viscose,

polyamide, polyester, polyolefin, cellulose and elastan.

14. Process according to any of the Claims 2 — 13, characterized in that said
pleating head comprises a conical constrictor having an angle of 5 to 89°, prefera-

bly 15 to 50°.

15. Process according to any of the Claims 2 — 14, characterized in that said
pleating head comprises a duct having a diameter of 4 to 30 mm, preferably 8 to

15 mm.

16. A composite casing shirred to a stick, comprising at least two casings, one
inner casing and one outer casing, and an optional net, and the inner casing com-
prises a fibre-reinforced casing treated during the manufacture of the casing with

an aqueous solution containing 0.001 —1 % weight of the adhesion improver.



PCT/F12007/050072

WO 2007/090934

S
o
N
|
o |
ﬂ-
o
>
I
i
1
i A
A ()]
o I - —
0 e L
o o
(o .
( 2
I
I
|
L o
o o B
=
!
8 ' i.""‘:‘
F s un, l O
! ~

120




PCT/F12007/050072

WO 2007/090934

2/3

N

)

AL
Le 08 08 o\{/
a B 272 AR WVED ﬂ
alw,J,me.l wm.vbmvmvw:// RS felle I
- — e m\ i
ml; 8174 —_— —— J
0c oo 001
05 086 08 0Lt 0t



PCT/F12007/050072

WO 2007/090934

3/3

08

777777777 772X 7777772 7727777

Q\\\\\\\\\\\\\\\\\\\\\\\\\\_

ov




INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI2007/050072

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC8: A22C

Documentation searched other than minimum documentation to the

Fl, SE, NO, DK

extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI, CABA, CAPLUS, FROSTI, FSTA

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 2005163893 A1 (MINTZ NEIL) 28 July 2005 (28.07.2005)

X [0029]-[0033], [0042], [0043], Fig. 4, claims 2-17 1,3-5,10

Y 5-8,10- 13

Y WO 2005110104 A1 (ERIKSSON CAPITAL AB et al.) 24 November 2005 12,13
(24.11.2005), page 9, lines 17-19; page 11 lines 17-20; Fig. 1

Y US 2005129813 A1 (KOENIG MARTINA et al.) 16 June 2005 5,6,10,11
(16.06.2005), whole document

Y US 4396039 A (KLENK LUDWIG et al.) 02 August 1983 (02.08.1983), 7,8
column 2, lines 28-33; column 3, lines 31-54; column 10, lines 8-44

A WO 9530334 A1 (MERCURI ENRICO) 16 November 1995 (16.11.1995), 2,16
page 3, lines 28-33; page 4, lines 21-35; page 7, lines 5-21; claims 9-15;
Fig. 1 and Fig. 2

T WO 2007039670 A1 (ERIKSSON CAPITAL AB et al.) 12 April 2007 2,14,15
(12.04.2007)

Further documents are listed in the continuation of Box C.

[

See patent family annex.

# Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L." document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other means

"P" document published prior to the international filing date but later than

the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

16 April 2007 (16.04.2007)

Date of mailing of the international search report

02 May 2007 (02.05.2007)

Name and mailing address of the ISA/FL
National Board of Patents and Registration of Finland
P.O. Box 1160, FI-00101 HELSINKI, Finland

Facsimile No. +358 9 6939 5328

Authorized officer

Arja Leikas

Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International application No.

PCT/FI2007/050072

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see extra sheet

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2007)



INTERNATIONAL SEARCH REPORT Tnternational application No.

PCT/FI2007/050072

Continuation of: Box lll

The application lacks unity within the meaning of PCT Rule 13.1, according to which an application shall
relate to one invention only or to a group of inventions so linked as to form a single general inventive
concept.

Further, according to PCT Rule 13.2, the requirement of unity of invention is fulfilled only when there is a
technical relationship among the claimed inventions involving one or more of the same or corresponding
special technical features. The expression “special technical features” means those technical features
that define a contribution which each of the claimed inventions, considered as a whole, makes over the
prior art.

The International Searching Authority has found that this international application contains two groups of
inventions that are not so linked as to form a single general inventive concept. The following inventions
have been found.

Invention 1:

The invention according to patent claims 1- 15 relates to manufacturing a shirred combination casing in
tubular form. According to the method, an inner casing is drawn through a tube, which inner casing has a
calibre plate at its outlet end and on which tube there is a shirred outer casing, in such a way that the
outer casing is simultaneously drawn over the calibre plate in the casing direction and onto the inner
casing, which has been opened into tube form. The combination of the outer and inner casing is then
drawn by means of a shirring machine's feed rolls onto a shirring tube, where the combination casing is
shirred into a tight tube, which is then cut into pieces with desired lengths.

Invention 2:

The invention according to patent claim 16 relates to a maggot-like shirred combination casing. This
comprises at least two casings, one of which is an inner casing and the other is an outer casing, and an
optional net. The inner casing is a fibre-reinforced one based on regenerated cellulose, which has, in
connection with the manufacture of the casing, been treated with an aqueous solution containing 0.001-1
per cent by weight of an adhesion enhancer.

Invention 1 (claims 1-15) and invention 2 (claim 16) do not share any common special technical feature.

Form PCT/ISA/210 (extra sheet) (April 2007)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/FI2007/050072
Patent document Publication Patent family Publication
cited in search report date members(s) date
US 2005163893 A1 28/07/2005 EP 1633197 A1 15/03/2006
CA 2528481 A1 29/12/2004
AU 2004249157 A1 29/12/2004
WO 2004112488 A1 29/12/2004
US 2004253398 A1 16/12/2004
WO 2005110104 A1 24/11/2005 FI 20040681 A 15/11/2005
US 2005129813 A1 16/06/2005 WO 03086087 A1 23/10/2003
EP 1496749 A1 19/01/2005
AU 2003227606 A1 27/10/2003
DE 10217132 A1 06/11/2003
US 4396039 A 02/08/1983 JP 57138337 A 26/08/1982
DK 526381 A 18/08/1982
FI 813740 A 18/08/1982
CA 1182330 A1 12/02/1985
EP 0058240 A1 25/08/1982
DE 3170537D D1 20/06/1985
AT 13243T T 15/06/1985
DE 3105718 A1 02/09/1982
WO 9530334 A1 16/11/1995 US 5980374 A 09/11/1999
NZ 265892 A 28/07/1998
AU 6641394 A 29/11/1995
AU 693789B B2 09/07/1998
WO 2007039670 A1 12/04/2007 None

Form PCT/ISA/210 (patent family annex) (April 2007)




INTERNATIONAL SEARCH REPORT . L
International application No.

PCT/F12007/050072

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.
A22C 13/00 (2006.01)
A22C 13/02 (2006.01)

Form PCT/ISA/210 (Extra sheet) (April 2007)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

