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Field of the invention 

 25 

The invention deals with containers, more particularly with 

single-use containers hermetically closed by a lid film or other top designed to 

minimize airflow or vapor flow into the container.  Such containers are used for 

foodstuff, such as the coffee pods to be used in beverage system. 
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Single-use containers hermetically closed by a lid film are well 

known.  Such containers usually include: 

- a container body having a sidewall or sidewalls and a rim 

extending outwardly from the top of the sidewall(s), 

- and a lid film or analogous that closes the top of the container 5 

body by being sealed with the rim.  

 

Background of the invention 

 

Some known container bodies are made from a laminated 10 

material including a plastic barrier.  

On the one hand, single-use plastic barrier containers already in 

the market exhibits good sealing between the container body and the lid thanks to 

plastic stretchability, which is around 600%.  The rim of the plastic 

thermoformed/injected container body has a flat surface and a constant thickness.  15 

The sealing of the lid onto the rim of such container bodies is therefore strong. 

On the other hand, consumers seek for more eco-friendly and 

environment-friendly packaging materials, with “natural” appealing aspects.  

PLA laminate (like PLA/PVOH/PLA, where PLA means polylactic 

acid and PVOH means polyvinyl alcohol) is compostable, while paper provides a 20 

“natural” feeling.  Therefore, a single-use container body made of Paper/PLA 

laminate would answer to consumers' concerns.  The heat-sealing is done by the 

PLA plastic material. 

Unfortunately, paper stretchability is around 10%.  Thus, for 

container bodies made from such material with paper, when the flat paper is 25 

formed in a three-dimensional shape, wrinkles (up to 1 mm) appear at the surface 

of the container rim.  Therefore, channels are created between the container body 

and the closing lid or between the layers of the paper-laminated material.  Such 

channels allow for gas and vapor (moisture) to enter the container, which is 
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quality and adequate shelf-life through efficient oxygen and vapor barrier 

properties, even with a container body made from paper/PLA laminate.  

In other words, an object of the invention is to provide a new 

nature-friendly pod with no encapsulated rim feature but which is at least as 

hermetic as the prior pods having encapsulated rim features. 5 

To this end, the manufacturing process for producing hermetic 

single-use food containers according to the invention includes: 

- forming a container body having a peripheral upper rim,  

- placing the container body into a sealing head having a first 

die and a second die, at least one of which being mobile, the first die and the 10 

second die having cooperating annular sealing surfaces facing the rim,  

- applying a closing lid, such as a lid film, over the container 

body placed into the sealing head, 

- sealing the closing lid with the rim of the container body by 

applying the first die and the second die one against the other. 15 

The process according to the invention is characterized in that 

the first die of the sealing head is provided with an annular rib in its sealing surface, 

the rib extending continuously essentially in a circumferential direction all around 

the sealing surface and having a height which is at least equal to a maximum depth 

of wrinkles that might appear on the rim upon forming the container body, 20 

whereby a continuous sealing groove is engraved by the rib in a side of the rim (all 

around the rim) when sealing the closing lid to the container body, the closing lid 

being bound to the rim in front of this sealing groove. 

It is to be noted that, the sealing step in a process according to 

the invention can use heat-sealing or ultrasonic-sealing technics, whereby the 25 

sealing head can comprise heating elements or means for producing ultrasonic 

vibrations. Other types of sealing, for example induction sealing, are also possible.  

Besides, in all the description, the "sealing surface" of a die 

refers to the surface of the die that contacts with, or more generally acts on, the 
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lid or the container body during the sealing. This surface can have the same 

dimensions as the rim or can be smaller. Moreover, the sealing surfaces of the two 

dies might have different widths.  

During the sealing, the rib of the first die flattens the wrinkles, 

erases the channels between the two membranes and produce one continuous 5 

sealing line. 

Preferably, the rib height is less than the thickness of the 

container body. 

Thanks to the rib of the first die of the sealing head according to 

the invention, the container body can be made from a sheet of paper/PLA 10 

laminate using a very simple manufacturing process, which can be summed up in a 

sealing stamping step with a very basic sealing head which is a mere heating or 

ultrasonic press with no injecting elements.  The only specificity of the sealing head 

is the design of its sealing parts which includes a rib the height of which is higher 

than the depth of the wrinkles in the rim.  15 

It is to be noted that in all the description, the term "a" means 

"at least one" (but not "one and only one") unless otherwise mentioned.  Thus, the 

first die may have two or more concentric ribs in its sealing surface.  

Preferably, the sealing head is the head of a vertical press that is 

to say that the sealing head is arranged such that the mobile die is translated in a 20 

vertical direction (the sealing line is then in a horizontal plan), the sealing head 

having an upper die and a lower die.  

In such a configuration, the first die (with the rib) can be the 

upper die, the second die being the lower die, whereby the sealing groove 

engraved by the rib is formed in the top side of the rim. Alternatively, the first die 25 

is the lower die, the second die being the upper die, and the sealing groove is 

formed in the underside of the rim.  

The sealing surface of the second die can be flat, more 

specifically flat and rigid. Alternatively, the sealing surface of the second die can be 
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provided with a sealing groove or with a rubber seat in front of the rib of the first 

die.   

In a preferred embodiment, the first die is the lower die of a 

vertical press (the second die being the upper die) and the sealing surface of the 

second die is flat and rigid. Consequently, a sealing groove is formed by the rib in 5 

the underside of the rim whereas the top surface of the closing lid remains flat in 

front of the rim. Thus, if a reference code is printed on the top surface of the 

closing lid at the rim, this reference code is not distorted by the sealing process 

and the sealing groove in the underside of the rim does not disturb the reading of 

this reference code. 10 

Preferably, the container body, the rim and the sealing surfaces 

of the sealing head have a circular section.  In that case, the rib of the first die is 

also advantageously circular. 

The invention also concerns the device used to perform the 

manufacturing process according to the invention. In particular, the invention 15 

concerns a sealing head for sealing a closing lid on a rim of a container body of a 

single-used food container, wherein the sealing head includes a first die and a 

second die, one of which being mobile, the first die and the second die having 

cooperating annular sealing surfaces that face the rim when the container body is 

placed in the sealing head. The sealing head is characterized in that the first die is 20 

provided with an annular rib in its sealing surface, the rib having a height which is 

at least equal to a maximum depth of wrinkles that might appear in the rim upon 

forming the container body. 

In a preferred embodiment adapted for manufacturing pods 

such as coffee pods, the annular sealing surfaces of the dies and the rib of the first 25 

die are all circular. 

In a preferred embodiment specifically suitable for 

manufacturing coffee pods made from a sheet of paper/PLA laminate, the height 

of the rib is at least equal to 0.7mm, preferably at least equal to 1mm. 
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More generally, the height of the rib is preferably comprised 

between 0.1mm and 4mm, and the width of the rib is preferably comprised 

between 0.15mm and 6mm. Besides, the width of the rib is preferably less than 

three times the height of the rib.  

The invention also concerns a hermetic single-use food container 5 

obtained by the manufacturing process according to the invention.  In particular, 

the hermetic single-use food container includes a container body with a peripheral 

rim and a closing lid closing the container body. The hermetic single-use food 

container is characterized in that: 

- the container body is made in a paper-laminated material and 10 

have wrinkles at least at the rim, the wrinkles extending essentially radially,  

- it shows an annular sealing groove engraved on a side of the 

rim which extends continuously essentially in a circumferential direction all around 

the rim and which has a depth at least equal to a maximum depth of the wrinkles 

whereby the wrinkles are flattened by the sealing groove, the closing lid being 15 

bound to the rim of the container body at least in the region of the sealing groove. 

As regards the first characterizing point above, the terms "paper-

laminated material" means that the material constituting the container body 

includes several layers one of which is a paper sheet. Besides, the wrinkles are the 

result of the forming of the (3D) container body from a 2D blank of the paper-20 

laminated material.  

As regards the second characterizing point, a direct consequence 

of the sealing groove (by flattening the wrinkles) is that the top surface of the rim 

of the container body is flat in front of the groove and is therefore able to be 

hermetically bound to the closing lid in that region.   25 

In a preferred embodiment, the closing lid has a top surface 

which is flat at least at the rim. 

In a preferred embodiment, the sealing groove is engraved in an 

underside of the rim. 
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Preferably, the container body is made from a sheet of 

paper/PLA laminate. 

In a more preferred embodiment, the container body is made 

from a sheet of PLA – PVOH – PLA of 50 µm laminated with a formable paper of 

130g/m2 and the lid film is made from a sheet including a PLA barrier laminated 5 

with a paper of 30 g/m2. 

The sealing groove engraved in a side of the rim can have a 

height comprised between 0.05mm and 3mm, and a width comprised between 

0.15mm to 5mm. Besides, the width of the sealing groove is preferably less than 

three times the height of the rib; more preferably, the width and the height of the 10 

sealing groove are equivalent. 

 

Brief description of the drawings 

 

Additional features and advantages of the present invention are 15 

described in, and will be apparent from, the description of the presently preferred 

embodiments which are set out below with reference to the drawings in which: 

Figure 1 is a schematic view in perspective of a container body 

according to the invention or to the prior art. 

Figure 2 is a schematic cross-section of single-use food container 20 

according to the invention.  

Figure 3 is a schematic cross-section of a forming device that can 

be used in a manufacturing process according to the invention. 

Figure 4 is a schematic cross-section of a portion of an 

embodiment of a sealing head according to the invention. 25 
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Detailed description of the invention 

 

The first step of the manufacturing process according to the 

invention aims to produce a 3D container body such as the container body 100 

shown at Figures 1 and 2, from a 2D blank 10 illustrated in Figure 3.  The forming 5 

process used in the manufacturing process according to the invention can be 

chosen from known sliding blank processes (where the sliding of the blank into the 

mould and the lateral contraction of the blank cause the micro-folding of the blank) 

such as stamping processes or deep-drawing processes, or from known fixed blank 

processes (where the container is formed essentially via straining of the blank) 10 

such as air forming/vacuum forming processes and hot pressing processes, 

depending on the desired shape (in particular the desired depth) for the container 

body, the material of the blank, etc. 

For example, the forming of the container body can be carried 

on by deep-drawing with a press as illustrated at Figure 3, comprising a male die 15 

20 while the female mould can be absent, present as a counter holder 21 as 

illustrated or used to emboss the under of the shape.  The 2D blank 10 is placed 

into the forming machine where it is clamped by a blank holder 24 with a 

predetermined force F; subsequently, the male die 20 starts a downward 

movement towards the counter holder 21 along a forming cavity 22, which is 20 

where the actual forming occurs.  Finally, the shape is released from the forming 

device. The forming cavity is preferably surrounded by heating elements 23. 

Heating elements 23' can also be provided in the male die 20.  

The whole forming sequence can be as short as a couple of 

seconds.  The selection of forming parameters such as the die force, the blank 25 

holding force F, the forming gap or clearance (which is the lateral distance 

between the edge of the forming cavity and the edge of the male die) is performed 

empirically. 
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surfaces 4 and 10 being circular and having a width that corresponds to the width 

of the rim 31 of the container body 30.  

The sealing surface 4 of the first die 2 includes a circular rib 6, 

while the sealing surface 10 of the second die 8 is flat (planar). The rib 6 causes a 

sealing groove 12 in the underside of the rim that erases the wrinkles (such 5 

wrinkles are not represented at Figure 4). More precisely, the formation of the 

groove 12 in a direction which is orthogonal to the direction of the wrinkles, 

“flattens” and therefore recloses the wrinkles by pushing the material of the rim 

back into the empty space of each wrinkle. As a consequence, all wrinkles on the 

periphery of the rim are eliminated by deformation of the material, at least in the 10 

region of the groove. In a highly preferred embodiment of the invention, the 

groove is formed on the underside of the rim (as illustrated in Figure 4), although 

the wrinkle-removing groove could be formed on the upper surface of the 

container rim. By forming the groove on the underside of the rim as shown in 

Figure 4, the upper surface of the rim is preserved and more than that, the entire 15 

surface of said rim is in principle kept entirely flat. As a result, it is much easier to 

seal a top lid afterwards, preserving the seal integrity of the resulting container. 

The rib 6 has dimensions h (height) and w (width) chosen such 

that the height of the sealing groove 12 engraved in the rim is comprised between 

0.1mm to 3mm and the width of the sealing groove 12 is comprised between 20 

0.15mm to 5mm. The dimensions of the rib 6 may be slightly higher than the 

dimensions of the desired sealing groove 12 depending on the elasticity of the 

material constituting the container body. Moreover, the width of the rib 6 is 

preferably less than three times its height. In any case, according to the invention, 

the height of the rib 6 and the height of the sealing groove 12 should be higher 25 

than a maximum depth of the wrinkles of the container body 30, the wrinkles 

depth depending, among others, on the dimensions, the material and the forming 

conditions of the container body. 
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It should be understood that various changes and modifications 

to the presently preferred embodiments described herein will be apparent to 

those skilled in the art.  Such changes and modifications can be made without 

departing from the spirit and scope of the present invention and without 

diminishing its attendant advantages. It is therefore intended that such changes 5 

and modifications be covered by the appended claims.  
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