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Method for manufacturing a glass tube semi-finished product or a hollow glass product

made therefrom with markings, and uses of the same

The present application claims priority of German patent application no. 10 2016 125 129.1
“Method for manufacturing a glass tube semi-finished product or a hollow glass product made
therefrom with markings, and uses of the same”, filed on December 21, 2016, the whole

contenct of which is hereby incorporated by reference.

FIELD OF THE INVENTION

The present invention relates generally to improving anti-counterfeit protection of glass tube
semi-finished products, how these are used in particular as starting material for manufacturing
hollow glass products made from glass, in particular containers for substances for
pharmaceutical, medical or cosmetic applications, such as vials, cartridges or syringe bodies,
for example, and hollow glass products manufactured from these. In particular, the present
invention relates to an improved method for manufacturing a glass tube semi-finished product
or a hollow glass product made therefrom with at least one marking, with which better anti-
counterfeit protection and also reliable tracking, for example for the purposes of quality

control or quality improvement, can be achieved in a simple manner.

PRIOR ART

Various methods for marking and coding semi-finished or finished products are known from
the prior art. However, because of the particular material characteristics and manufacturing
conditions of glass, the methods usually used for marking or coding glass involve imprinting

markings or the like directly into the glass material.

For example, such a method is disclosed in US 2003 0029849 A1, DE 102 34 002 A1 or WO
2012 028611 A1l of the applicant, the content of which is expressly incorporated herewith by
way of reference. In this method the glass is acted upon by a laser pulse in sections to apply a
marking to the surface. The marking is clearly visible and in particular can be reliably read by
means of a lensing effect exerted by the marking, can be stresslessly applied at high
temperatures during manufacture and is therefore suitable for applying the marking during the

manufacture of glass tube semi-finished products, that is to say during the tube forming
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(23) JP 2022-145956 A 2022.10.4

process itself. A particular advantage of this method is that the marking can be applied at
temperatures above the transformation temperature of the glass, without the need to return the
temperature of the strand of glass tubing to such high temperatures after the actual tube
forming process. The method can be used to apply markings for combating product piracy but
also to apply brand names, company logos or other product features on the strand of glass

tubing.

Further methods for marking glass substrates are disclosed in WO 2004 000749 Al and WO
2009 128893 Al.

WO 2008 104688 Al discloses a hollow glass product with a marking formed on it containing
details about the production line and place of manufacture, achieved by means of a special

numeric coding.

US 2009 0159174 A1 discloses a method for manufacturing a pharmaceutical container, in
which an intrinsic and extrinsic coding are applied to the pharmaceutical container, wherein
these two codings are correlated with each other in such a way that the container or the
pharmaceutical substance to be held by the container can be unambiguously identified by a
link between the intrinsic and extrinsic coding. The markings on the containers do not allow
any firm conclusions to be drawn about the glass tube or its manufacturer, since said markings
do not guarantee complete traceability back to the original glass or to the manufacturer of the

original glass.

Counterfeiting persists in the manufacture of glass tubes, which makes enhanced product
security difficult. It must also be borne in mind that, particularly in the case of pharmaceutical
containers, increasingly rigorous specifications have to be observed regarding not only
geometric dimensions, such as internal diameter, wall-thickness, external diameter and related
tolerances, for example, but also chemical-physical parameters, such as chemical resistance,
ion emissions, etc. In order to increase product security, it is important in particular to
improve the information situation regarding origin, specific production conditions etc. during
the manufacture of glass tube semi-finished products and during the manufacture of hollow

glass products from glass tube semi-finished products.

SUMMARY OF THE INVENTION
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Accordingly, there exists a need to make further improvements in this area. Notably, there
exists a need to provide an improved method for manufacturing a glass tube semi-finished
product or a hollow glass product made therefrom with markings and uses of the same, with
which improved anti-counterfeit protection and also reliable tracking, for example for the

purposes of quality control or quality improvement, can be achieved in a simple manner.

According to a first aspect of the present invention, a method for manufacturing a glass tube
semi-finished product is provided, comprising: providing the glass tube semi-finished product
with a first marking; and marking the glass tube semi-finished product with a second marking;
wherein the first marking contains information regarding origin of the glass tube semi-
finished product or information regarding origin and manufacture of the glass tube semi-
finished product; and wherein a piece of information of the second marking is linked to a
piece of information of the first marking, so as to allow a decision to be made about an
originality, in particular an authenticity, or about an origin of the glass tube semi-finished
product and/or about the origin of an apparatus with which the first and/or second marking

was generated on the glass tube semi-finished product.

In order to determine originality, in particular authenticity, of the glass tube semi-finished
product, a computation can be performed using information from the first and second marking,
in particular by a comparison, by checking a correct linking of information, by means of a
proof total calculated from the information in accordance with a predetermined calculation
rule, or a linking of the datasets themselves can be checked, for example a link or linking of
the corresponding datasets in a database, which is operated by the manufacturer of the
original glass tube and to which third parties are granted access as appropriate. The link can
also take the form of a real-time certificate, which can also be imprinted in a marking in the

glass tube.

Parameters or datasets, such as numerical codes, which code a glass tube manufacturer, a
serial number generated by said manufacturer, batch numbers, drawing numbers, date of
manufacture etc. can be used to determine the origin of the glass tube semi-finished product.
Within the meaning of the present invention, these parameters can be supplemented to include
further information that tracks the full history of the glass tube semi-finished product. This

information can also be contained entirely in the first marking.
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The apparatus that generated the first marking on the glass tube semi-finished product can be,
in particular, a laser device to apply a marking at temperatures above the transformation
temperature of the glass, preferably in the form of a Digital Matrix Code (DMC), using a
method such as that disclosed in US 2003 0029849 A1, DE 102 34 002 Al or WO 2012
028611 Al of the applicant. Now, in order to prove originality, in particular authenticity, of
this apparatus, when applying the first marking said apparatus can also imprint a further piece
of information in the glass that makes it possible to identify this apparatus. For example, a
serial number of this apparatus can be included in the imprint in the glass tube. By subsequent
matching with a database operated by the original manufacturer or a further-processing
company, it is possible to determine that this apparatus was entitled or authorized to apply
markings on the glass tube semi-finished product. Internal checking procedures may also be
performed in this apparatus and provision can be made for the marking on the glass tube to
also show that the checking procedures were passed successfully, in order to prove the

integrity of this marking apparatus.

The apparatus that generated the first marking on the glass tube semi-finished product can
essentially also be a printer or printing stamp, with which the first marking is applied on the
outer surface of the glass tube semi-finished product, but this necessarily presupposes a secure

supply chain.

According to a further embodiment, the first marking is generated continuously or
discontinuously during forming of the tube at predetermined intervals along the longitudinal
direction of the glass tube semi-finished product. In particular, these intervals can be matched
to the subsequent process steps to be performed for further processing the glass tube semi-
finished product. If it is known, for example, that individual segments of a predetermined
length are later to be separated from the glass tube semi-finished product to be further
processed to produce a hollow glass product, the first markings can be applied at this
predetermined distance to each other, in order to ensure that subsequently a first marking is

applied to each hollow glass product.

According to a further embodiment, the second marking is generated as a single marking at a
predetermined position on the glass tube semi-finished product, which is different from a

position of the first marking. This second marking can easily be removed, in particular by a
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further-processing company, and replaced by a new marking, or can be supplemented there by

an additional marking.

According to a further embodiment, the first marking further includes information regarding
the dimensions of the glass tube semi-finished product and/or process parameters during the

forming of the glass tube semi-finished product.

According to a further embodiment, the first marking is generated at temperatures above a
transformation temperature (Tq) of the glass of the glass tube semi-finished product. A high
level of anti-counterfeit protection is thus guaranteed in a simple manner, since often
reheating of hollow glass products to temperatures above the transformation temperature (Tc)
of the glass is not possible for technical reasons, for example if the hollow glass product is
already filled with a substance, or if the hollow glass product was manufactured with such a
high degree of precision that it is no longer possible to meet the tolerances after reheating to

temperatures above the transformation temperature (Tc) of the glass.

According to an alternative embodiment, the second marking is generated at temperatures
below a transformation temperature (1) of the glass of the glass tube semi-finished product,
thereby saving considerable processing effort. In particular, the second marking can be
formed during separation of the glass tube semi-finished product from a continuous strand of
glass tubing following tube forming, in particular during, or as part of, a separating of a

plurality of glass tube semi-finished products.

According to a further embodiment, the first and second marking are generated as a combined
marking directly adjacent to each other on the glass tube semi-finished product. This allows
the markings to be advantageously applied in a space-saving manner and to be read quickly,
in particular using the same reading device, without the need to move said reading device to

do so.

According to a further embodiment, the second marking is generated during separation of the
glass tube semi-finished product from a continuous strand of glass tubing. Since this
separation can only be done by the original manufacturer, this therefore guarantees a high

level of anti-counterfeit protection.
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According to a further aspect of the present invention, a method for manufacturing a hollow
glass product from a glass tube semi-finished product is provided, wherein the glass tube
semi-finished product is marked with a first marking with information regarding origin of the
glass tube semi-finished product and a second marking, the information of which is linked to
the information of the first marking, so as to allow a decision to be made about an originality,
in particular an authenticity, or origin of the glass tube semi-finished product and/or origin of
an apparatus with which the first and/or second marking was gencrated on the glass tube
semi-finished product, comprising: providing the glass tube semi-finished product with the
first and the second marking, as described above; further processing the glass tube semi-
finished product and thermal forming the glass tube semi-finished product, at least in sections,
to form the hollow glass product, at temperatures above a transformation temperature (Tc) of
the glass of the glass tube semi-finished product; wherein the first and the second marking
remain unchanged and are readable on the finished hollow glass product after its manufacture,
in order to allow a relevant decision to be made about the originality, in particular authenticity,
or about an origin of the glass tube semi-finished product and/or about an origin of an
apparatus with which the first and/or second marking was generated on the glass tube semi-
finished product. The thermal forming, at least in sections, can for example be thermal
forming of only one end portion of the glass tube semi-finished product; this means that the
entire glass tube semi-finished product does not necessarily have to be heated to temperatures

above a transformation temperature (Tc) of the glass.

According to a further aspect of the present invention, a method for manufacturing a hollow
glass product from a glass tube semi-finished product is provided, wherein the glass tube
semi-finished product is marked with a first marking with information regarding an origin of
the glass tube semi-finished product and a second marking, the information of which is linked
to the information of the first marking, so as to allow a decision to be made about an
originality, in particular an authenticity, or about an origin of the glass tube semi-finished
product and/or about an origin of an apparatus with which the first and/or second marking
was generated on the glass tube semi-finished product, comprising: providing the glass tube
semi-finished product with the first and the second marking, as described above; further
processing the glass tube semi-finished product and thermal forming of the glass tube semi-
finished product, at least in sections, to form the hollow glass product at temperatures above a
transformation temperature (Tc) of the glass of the glass tube semi-finished product, wherein

the second marking is removed during further processing by thermal forming of the glass tube
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semi-finished product, at least in sections, and wherein an additional marking is generated on
the hollow glass product, so that the first and the additional marking can be read on the
finished hollow glass product after its manufacture, wherein a piece of information of the
additional marking is linked to a piece of information of the first marking, so as to allow a
decision to be made about an originality, in particular an authenticity, or about the origin of
the hollow glass product and/or about the origin of an apparatus with which the first marking

was generated on the glass tube semi-finished product.

A further aspect of the present invention relates to a hollow glass product made from glass, in
particular a container to hold substances for pharmaceutical, medical or cosmetic applications,
manufactured by further processing a glass tube semi-finished product, as disclosed above,
including thermal forming of the glass tube semi-finished product, performed on the glass
tube semi-finished product at least in sections, for example at only one end portion of the

glass tube semi-finished product.

A further aspect of the present invention relates to a method for tracking a glass tube semi-
finished product, comprising: reading a first piece of information from a first marking
provided on the glass tube semi-finished product, as disclosed above; reading a second piece
of information from a second marking provided on the glass tube semi-finished product, as
disclosed above, determining whether the first and the second piece of information are
correctly linked to each other, in order to allow a decision to be made about an originality, in
particular an authenticity, or about an origin of the glass tube semi-finished product and/or
about an origin of an apparatus with which the first and/or second marking has been generated

on the glass tube semi-finished product.

A further aspect of the present invention relates to a corresponding method for tracking a
hollow glass product manufactured by further processing a glass tube semi-finished product

including thermal forming of said glass tube semi-finished product, at least in sections.

A further aspect of the present invention relates to a corresponding device for tracking a glass
tube semi-finished product or hollow glass product manufactured by further processing a
glass tube semi-finished product including thermal forming of said glass tube semi-finished
product, at least in sections, wherein the device is configured to execute the above-mentioned

method, as disclosed below.
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A further aspect of the present invention relates to a corresponding computer program product

for executing the above-mentioned method.

OVERVIEW OF DRAWINGS

The invention will be described in the following in an exemplary manner and with reference

to the appended drawings, from which will ensue further features, advantages and objects to

be achieved. The figures show:

Fig. l1a

Fig. 1b

Fig. 2a

Fig. 2b

Fig. 3

Fig. 4

Fig. 5

Fig. 6a

a first exemplary embodiment of a glass tube semi-finished product according to
the present invention with an enlarged view of markings provided thereon;

a second exemplary embodiment of glass tube semi-finished products according to
the present invention with an enlarged view of a marking provided thercon;

a first exemplary embodiment of a hollow glass product manufactured from a glass
tube semi-finished product according to the present invention with an enlarged
view of markings provided thereon;

a second exemplary embodiment of a hollow glass product manufactured from a
glass tube semi-finished product according to the present invention with an
enlarged view of a marking provided thereon;

a schematic flow diagram of a method for manufacturing a hollow glass product
according to the present invention that is manufactured by further processing a
glass tube semi-finished product including thermal forming of said glass tube semi-
finished product, at least in sections.

a schematic flow diagram of a method for tracking a hollow glass product
according to the present invention that is manufactured by further processing a
glass tube semi-finished product including thermal forming of said glass tube semi-
finished product;

a schematic diagram of an apparatus for determining the authenticity or for tracking
a hollow glass product according to the present invention that is manufactured by
further processing a glass tube semi-finished product including thermal forming of
said glass tube semi-finished product;

schematically summarizes the markings provided on a glass tube semi-finished

product in various stages of further processing; and
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Fig. 6b  aschematic flow diagram of the various stages of further processing of a glass tube

semi-finished product into a pharmaceutical packaging and its further processing.

Identical reference numerals in the Figures indicate identical elements or element groups or

those with substantially the same effect.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Fig. 1a shows a first exemplary embodiment of a glass tube semi-finished product according
to the present invention with an enlarged view of markings provided thereon. To manufacture
the glass tube semi-finished product 1, a tube strand marking 2 ("first marking") is
continuously applied on the glass tubing strand, said marking containing a first piece of
information 8. According to the invention, this first piece of information 8 contains
information, which in conjunction with a further piece of information ("second marking", as
described below) provided at another position on the glass tube semi-finished product,
preferably indicates details about the manufacturer, place of production and/or production
plant of the glass tube 1 and, according to the invention, is retained unaltered right through to
the hollow glass product (e.g. pharmaceutical container). These details about manufacturer,
place of production and/or production plant of the glass tube 1 can be written uncoded in the
first piece of information 8, but can essentially also be coded and are then not readable in
plain text but only readable in accordance with a predetermined computation rule or decoding

rule.

According to Fig. la, the tube strand markings 2 are applied on the glass tube semi-finished
product 1 along the longitudinal direction (z) of the glass tube semi-finished product 1
preferably at predetermined constant intervals (1) from each other. These intervals 1 can, for
example, be matched to the envisaged length of those sections from which the hollow glass
products (for example pharmaceutical containers) are subsequently to be manufactured and
have to be cut to size from an original glass tube semi-finished product for this purpose,

including any wastage or any sections to be cut off.

Expediently the tube strand marking 2 additionally contains at least one second piece of
information 9, which subsequently provides traceability of a section of glass tube semi-

finished product cut from the glass tube semi-finished product 1 or the hollow glass product

10

20

30

40

50



10

15

20

25

30

(31) JP 2022-145956 A 2022.10.4

(for example pharmaceutical container) subsequently manufactured therefrom. This second
piece of information 9 can in particular be data relating to batch number, tube strand number,
a serial number of a glass tube semi-finished product separated from the tube strand,
manufacturing time. The second piece of information 9 can contain additional information,
for example concerning geometric dimensions in the respective sections of the tube strand
markings 2, such as e.g. external diameter, internal diameter, wall-thickness, ovality, radius of
curvature, etc.. These geometric data can be determined directly following tube forming by
means of an in-line measurement and marked on the tube strand, but can also essentially be
determined after separation of glass tube semi-finished products from the tube strand and

marked on the tube strand.

It is also possible that the above-mentioned additional information of the tube strand markings
2, for example regarding geometric dimensions in the respective sections of the glass tube
strand, such as e.g. external diameter, internal diameter, wall-thickness, ovality, radius of
curvature, etc., only become readable by combining the second piece of information 9, as
described above, with information from a second marking 3, as described below, in particular

in accordance with a predetermined computation rule or decoding rule.

The method used for marking is also chosen as a function of the time of application of the
tube strand marking 2. Thus it can suffice for the tube strand marking to be applied at
temperatures below a transformation temperature of the glass, for example by means of laser
marking. However, the tube strand marking 2 is preferably applied at temperatures above the
transformation temperature of the glass, preferably in the form of a digital or binary coded
code, for example by means of a method such as that disclosed in US 2003 0029849 A1, DE
102 34 002 A1 or WO 2012 028611 Al of the applicant, the content of which is expressly
incorporated herewith by way of reference. The above-mentioned data can thereby be applied

in plain text or using a predetermined coding.

According to Fig. 1a, at least one second marking 3 is provided at a suitable position on each
glass tube semi-finished product 1, for example at a respective beginning or end of a glass
tube semi-finished product 1. This second marking 3 contains at least a first piece of
information 10. This first piece of information 10 preferably contains details about the
manufacturer, place of production and/or production plant of the glass tube 1. These details

can be applied in plain text but are preferably imprinted in coded form.
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According to Fig. la, the second marking 3 preferably contains further information as
follows: a second piece of information 11 with information, which, in combination with a
further piece of information, which can be either the tube strand marking 2 (or a section
hereof) or the above-mentioned first piece of information 10, indicates details about
manufacturer, place of production and/or production plant of the glass tube 1. However, these
details about manufacturer, place of production and/or production plant of the glass tube 1 are
not readable in plain text from the second piece of information 11 but rather only in
accordance with a predetermined computation rule or decoding rule and in conjunction with
the above-mentioned further information and, in this way, can contribute to greater anti-

counterfeit protection and product quality.

According to Fig. la, the second marking 3 can additionally contain at least a third piece of
information 12, that allows conclusions to be drawn about which apparatus was used to
generate the first marking 2 (tube strand marking) and/or the second marking 3 on the glass
tube semi-finished product 1. For example, this might be a serial number, type designation,
etc. of such an apparatus, which has been made available by the original manufacturer of the
glass tube semi-finished product 1 or from an equipment manufacturer authorized to do so by
said original manufacturer. This information can also be additionally certified by an external
service provider, for example a test agency. This information may be readable in plain text
but is preferably readable in accordance with a predetermined computation rule or decoding

rule.

The second marking 3 is preferably applied at temperatures below the transformation
temperature of the glass, so that the first marking remains intact and also the geometric
characteristics of the glass tube semi-finished product 1 are not further influenced. To this end,
the second marking can in particular be generated by imprinting or stamping, of a barcode for
example. Other optional marking methods whereby a marking can be applied at temperatures
below the transformation temperature of the glass can be used for this purpose. The above-

mentioned data can thereby be applied in plain text or using a predetermined coding.

While, according to the invention, the tube strand marking 2 remains unchanged through to
the hollow glass product (pharmaceutical container, for example), the second marking 3 can

be removed by a further-processing company during further processing of the glass tube semi-

10

20

30

40

50



10

15

20

25

30

(33) JP 2022-145956 A 2022.10.4

finished product 1 to form the hollow glass product and replaced by another second marking
("new marking") in accordance with a predetermined computation rule or coding rule and
while retaining the informational content of the second marking 3 relating to traceability of

the glass tube semi-finished product, as described in detail below with reference to Fig. 3.

Fig. 1b shows a second exemplary embodiment of a glass tube semi-finished product
according to the present invention with an enlarged view of a marking provided thercon. The
figure specifically shows two glass tube semi-finished products 1 after they have been cut to
length from the continuous strand of glass tubing and after their separation. According to Fig.
1b, instead of the spatially separated first and second marking applied at a predetermined
position on the glass tube semi-finished product, for example at a beginning or end of the
glass tube semi-finished product 1, a combination marking 4 is provided, which contains at
least a first and a second piece of information 10, 11, which are arranged in the immediate
vicinity of each other and linked in such a manner in order to allow, in an appropriate way
and as described above with reference to Fig. 1a, a decision to be made about an originality,
in particular an authenticity, or about an origin of the glass tube semi-finished product 1
and/or about an origin of an apparatus with which the first and/or second marking was
generated on the glass tube semi-finished product 1. Expediently at least one third piece of
information 12 is provided in the combination marking 4. The sub-sections 10-12 of the
combination marking 4 can be applied together in a single marking step or also expediently

one after the other in separate marking steps.

Fig. 2a shows a first exemplary embodiment of a hollow glass product that was manufactured
from a glass tube semi-finished product, as described above. The hollow glass product is a
pharmaceutical container 20 in the form of a hollow cylindrical syringe body 21 with a flange
22 and a discharge opening 23. According to Fig. 2a, a first marking 2 and a second marking
3 are applied on the syringe body 21, expediently at positions spaced apart from each other.
According to the invention, the information of the first and second marking are linked to each
other in such a way as to allow a decision to be made about an originality, in particular an
authenticity, or about the origin of the hollow glass product 20 and/or about the origin of an
apparatus with which the first and/or second marking has been generated on the glass tube
semi-finished product 1, from which the hollow glass product 20 was manufactured by further

processing, in particular by further processing that includes a thermal forming, performed at
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least in sections, in particular at temperatures above the transformation temperature of the

glass, as described above.

Fig. 2b shows a further exemplary embodiment of such a hollow glass product manufactured
from a glass tube semi-finished product, wherein, instead of the first and second marking, as
shown in Fig. 2a, a combination marking 4 is provided, as described above with reference to
Fig. 1b.

Fig. 3 shows a schematic flow diagram of a method for manufacturing a hollow glass product
according to the present invention that has been manufactured by further processing a glass
tube semi-finished product including thermal forming of said glass tube semi-finished product,
at least in sections, in particular at temperatures above the transformation temperature of the
glass. For example, the glass tube semi-finished product can be sufficiently heated at one end
and then thermally formed in this region. This method is preferably executed by a further-
processing company, which obtains original glass tube semi-finished products from an
original manufacturer and further processes these into desired hollow glass products. A
preferred example of such hollow glass products, which, within the meaning of the present
invention, are manufactured from original glass tube semi-finished product, are containers for

substances for pharmaceutical, medical or also cosmetic applications.

In step S1, a glass tube semi-finished product, as described above with reference to Figures 1a
and 1b, is first of all fed into the process to be further processed. The original glass tube is
thereby provided with a first marking, in particular a combination marking, as described
above with reference to Fig. 1b. Two markings are preferably provided on the original glass
tube, in particular a tube strand marking 2 applied continuously or at predetermined intervals
from each other and a second marking 3 (cf. Fig. 1a), which is preferably provided at only one

predetermined position.

The information of the marking(s) is then read in the step S2 and is available for further
processing. A prerequisite for this is that the further-processing company is aware of all
relevant information and specifications, knows how to read the marking(s) from the original
glass tube and how to further process it/them, for example for the purpose of decoding or
recoding in order to apply a new or additional marking in step S4. For this it is also essentially

possible that the relevant facilities at the further-processing company, in particular a device
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for reading the marking(s) and a device for applying a new or additional marking in step S4,

are connected via a network, for example the Internet, preferably via a secure connection with

encryption, with a central processor or database of the manufacturer of the original glass tubes.

During further processing of the original glass tube semi-finished product by the further-
processing company, after the relevant information has been read out, the second marking 3
(cf. Fig. 1a) or at least a portion of the combination marking 4 (cf. Fig. 1b) can be removed,
for example by cutting off an end section of the original glass tube semi-finished product
bearing the second marking 3, or made unreadable in a suitable way, for example by
overwriting with relevant information or marking with blank information. The manufacturer
of the original glass tube semi-finished products can be notified of this, for example in order
to update a database operated by the manufacturer with relevant information about all glass

tube semi-finished products manufactured by said manufacturer.

The further processing of the original glass tube semi-finished product can, in particular,
include thermal forming in sections at temperatures above the transformation temperature of
the glass. During this process, while the glass is still soft from heating, a new or additional
piece of information can be applied to the transformed hollow glass product in step S4,
preferably in the form of a Digital Matrix Code (DMC), for example by means of a method
such as that disclosed in US 2003 0029849 Al, DE 102 34 002 Al or WO 2012 028611 Al of
the applicant, the content of which is expressly incorporated herewith by way of reference.
The above-mentioned data can thereby be applied in plain text or using a predetermined

coding.

Obviously, within the meaning of the present invention, provision can be made for the
further-processing company to measure and record relevant process parameters during further
processing of the original glass tube semi-finished product to form the hollow glass product.
This information can be incorporated in the generation of the new or additional marking on
the hollow glass product, whether this be that the relevant process parameters are directly
included in the new or additional marking, or a corresponding link to the associated datasets
in a database operated by the further-processing company, to which the original manufacturer
of the original glass tubes and the further-processing company have access, but possibly also
other parties, such as e.g. certification service providers, is incorporated in the new or

additional marking.
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In order to generate the new or additional marking on the hollow glass product, the relevant
pieces of information read from the first and/or second marking of the original glass product
are linked to each other in such a way as to allow a decision to be made about an originality,
in particular an authenticity, or about the origin of the original glass tube, from which the
hollow glass product was manufactured, and/or about the origin of an apparatus with which
the first and/or second marking was generated on this original glass tube. In particular, this
should provide complete traceability of all relevant information of the original glass tube in
question or of the corresponding section thereof, from which the respective hollow glass
product has been manufactured. In other words: according to the invention it is possible to
have a full history of the relevant data of the original glass tube or of a corresponding section
hereof right through to the hollow glass product, thereby achieving not only a high level of
anti-counterfeit protection but also complete traceability of all relevant parameters of the
original glass product or the corresponding section hereof, for the purposes of quality control

and optimization of logistical or further processing steps.

In this way, all relevant original characteristics (manufacturer, serial number, glass melt, tube
drawing, etc.) can be marked during tube forming of the endless strand of tubing. This
marking is combined with an additional marking during separation of the tube. According to
the invention, the marking on the separated glass tube is combined with the tube strand
marking in such a manner that any falsification on the individual tube would immediately be
detected. The tube strand marking is retained right through to the hollow glass product. If the
further-processing company receives an original glass tube that is continuously marked and in
particular includes an additional marking (e.g. DMC), it is subsequently possible to check
unequivocally whether the individual marking on the glass tube comes from the original

manufacturer of the glass tube or indicates counterfeiting in the supply chain.

Coding or marking of the hollow glass product by the further-processing company also allows
e.g. the consumer to check the authenticity of the hollow glass product on the hollow glass
product, hence of pharmaceutical containers, for example, namely by the coding of the
further-processing company being suitably linked with the marking(s) of the original
manufacturer, so, for example, containing a link to a tube code of the original glass tube.
Since the continuous marking of the original glass tubes requires temperatures above the

transformation temperature (Tg) of the glass, falsification in subsequent process steps is
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extremely complicated, if not completely impossible, for example after filling of a
pharmaceutical container with a pharmaceutical substance. The code combination proposed
by the invention hence provides a high level of protection against counterfeiting. At the same
time it is also possible to track the relevant manufacturing and process parameters right back
to the source, i.¢. to the original glass tube, which provides significant advantages in terms of
quality assurance. This means that important information is subsequently available for

complaints or damage assessments.

The above-mentioned logical linking of the relevant information by the further-processing
company and generation of a new or additional marking makes it possible to track the history
of the material from the manufacture of the original glass tube, from which the hollow glass

product has been manufactured, right through to the hollow glass product itself.

Fig. 4 shows a schematic flow diagram of a method for tracking a hollow glass product

according to the present invention that has been manufactured by further processing a glass

tube semi-finished product including thermal forming of said glass tube semi-finished product.

This method can be executed in particular by a consumer but also for the purposes of quality
control and quality assurance. To do this, in step S10, information is read from the at least one
marking on the hollow glass product, that is to say, according to Fig. 2a, from the first and
second marking 2, 3 or, according to Fig. 2b, from the applied combination marking 4. In step
S11, this captured information is linked with further information about the original glass tube,
in order to allow a decision to be made on the basis of the link in Step S12 about an
originality, in particular an authenticity, or origin of the glass tube semi-finished product from
which the hollow glass product has been manufactured, and/or of an apparatus with which the
first and/or second marking has been generated on the glass tube semi-finished product. For
this purpose access can be provided to a database that is operated by the manufacturer of the
original glass tube and/or by the further-processing company. This access can be via a
network, for example a company network or the Internet, wherein secure connections

including an encryption are preferably used.

Fig. 5 shows a schematic diagram of a device for determining the authenticity of a glass tube
semi-finished product or for tracking a hollow glass product according to the present
invention that has been manufactured by further processing a glass tube semi-finished product

including thermal forming of said glass tube semi-finished product. According to Fig. 5, a
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detection device 30, which reads at least one marking 3 or 4 on the hollow glass product (or
on a glass tube semi-finished product) is provided. In the case of a Digital Matrix Code
(DMC), optical reading methods can be employed for this, such as the method disclosed in
US 2003 0029849 A1, DE 102 34 002 Al or WO 2012 028611 Al of the applicant, which is
executed under the control of a control device 34, in particular a processor. For this purpose
there can be access to an internal database 31, in which relevant data are stored, which allows
a conclusion to be drawn about an originality or tracking of the hollow glass product 20 back
to the glass tube semi-finished product, from which said hollow glass product was
manufactured. These relevant data can also be stored in an external database 32, which is
operated, for example, by an original manufacturer of glass tubes or by a certified further-
processing company. The access to this external database 32 can be via a network, for
example a company network or the Internet, wherein secure connections including an

encryption are preferred.

Obviously the control can also take place via a control device 34, which is operated by an
original manufacturer of glass tubes or by a certified further-processing company. To this end,
data communication can take place via a network, for example a company network or the

Internet, wherein secure connections, including an encryption, are preferred.

Fig. 6a schematically summarizes the markings provided on a glass tube semi-finished
product in various stages of further processing. The top part of the figure first of all shows a
continuous tube strand 1 directly after tube forming. This tube strand 1 exhibits a plurality of
tube strand markings 2, as described above. Glass tube semi-finished products 1 are cut to a
predetermined length from this tube strand 1 by the glass tube manufacturer, for example a
length of 1.5 m. As is further shown in Fig. 6a, during cutting to length of the glass tube semi-
finished product 1, an additional marking 3 is generated at a predetermined position of the
glass tube semi-finished product 1, for example at a back end. The information of the
additional marking 3 is linked in a suitable manner to the information of the tube strand
marking, so as to allow a decision to be made about an originality, in particular an
authenticity, or about an origin of the glass tube semi-finished product 1 and/or about the
origin of an apparatus with which the tube strand marking 2 and/or about the additional
marking 3 was generated on the glass tube semi-finished product 1. The relevant data during
manufacture of the glass tube semi-finished product 1 are also stored in a database of the glass

tube manufacturer in one-to-one correlation with the respective glass tube semi-finished
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product 1. An authorized further-processing company and/or a filling company can access this

database.

The bottom part of Fig. 6a shows the steps performed by a further-processing company. The
glass tube semi-finished product 1 is first of all taken out of a transport packaging. During this
process the pieces of information from the tube strand marking 2 and the additional marking 3
arc read and further processed. The glass tube semi-finished product 1 is then further
processed, namely in accordance with Fig. 6a to form a hollow glass product 20, for example
a syringe body, vial or the like. As shown in Fig. 6a, after it has been read, the additional
marking 3 is removed during further processing of the glass tube semi-finished product 1, for
example by cutting the section bearing the additional marking off the glass tube semi-finished
product. The information read from the additional marking 3 is used to generate a new
marking 3', which is linked in the manner described above to the information of the tube
strand marking 2, so as to allow a decision to be made about an originality, in particular an
authenticity, or about an origin of the glass tube semi-finished product 1 and/or about the
origin of an apparatus with which the first and/or second marking was generated on the glass

tube semi-finished product 1.

Fig. 6b shows a schematic flow diagram of the various stages of further processing of a glass
tube semi-finished product into a pharmaceutical packaging and its further processing. First of
all the manufacturer of the glass tube semi-finished product generates a first marking on the
continuous glass tubing strand in step S20, for example a serial number ("7809"). During
cutting to length and separation of the glass tube semi-finished product in step S21, the cut-to-
length glass tube semi-finished product is marked with a further piece of information in step
S22, in the illustrated example with a timestamp for the separation of the glass tube semi-

finished product.

Following step S22 and further packaging, the glass tube semi-finished product is dispatched
to a further-processing company (step S23). After unpacking the glass tube semi-finished
product, the latter reads the marking(s) on the glass tube semi-finished product (step S24).
This information is used in step S25 to verify the authenticity/originality of the glass tube
semi-finished product by interrogating the manufacturer's database. If this verification is
successful, the glass tube semi-finished product is further processed to form a hollow glass

product (step S26). During this process, the additional marking is removed after its
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information has been read, while the first marking, which was preferably generated at
temperatures above the transformation temperature of the glass, is not changed. A new
marking is then applied to the hollow glass product, as described above with reference to Fig.
6a. The information of the new marking is linked in the manner described above to the
information of the tube strand marking (first marking), so as to allow a decision to be made
about an originality, in particular an authenticity, or about an origin of the glass tube semi-
finished product 1 and/or about the origin of an apparatus with which the first and/or second
marking was generated on the glass tube semi-finished product 1. In the step S27 the relevant
pieces of information required for this are also stored in a database, which can also essentially

be the database of the manufacturer of the glass tube semi-finished product.

After step S27 the hollow glass products are dispatched to a pharmaceutical company where
they are filled. To do this the pharmaceutical company first of all reads the markings on the
hollow glass product (step S28), in order to verify an authenticity/originality of the hollow
glass product. To this end the pharmaceutical company interrogates a database, in order to
verify the authenticity/originality of the hollow glass product (step S29). Further useful
information can be determined from the additional marking and relayed to the pharmaceutical
company. This information can in particular relate to information that was determined during
further processing of the glass tube semi-finished product to form the hollow glass product,
for example geometric variables of the hollow glass product, such as internal diameter,
external diameter, wall-thickness, lengths, variations in these variables etc.. These parameters
can then be used by the pharmaceutical company to control filling of the hollow glass

products in an appropriate manner.

As will become apparent to the person skilled in the art, the present invention is directed to
further embodiments as disclosed hereinafter that may be made the subject-matter of

additional claims:

Embodiment A

A device for tracking a glass tube semi-finished product (1), in particular a glass tube semi-
finished product (1) according to claim 16, manufactured by further processing a glass tube
semi-finished product (1), including thermal forming of the glass tube semi-finished product

(1), at least in sections, comprising:
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a detection device (30) for reading a first piece of information from a first marking (2;
10), which is provided on the glass tube semi-finished product (1) or hollow glass product
(20), and for reading a second piece of information from a second marking (3; 11), which is
provided on the glass tube semi-finished product (1) or hollow glass product (20);

a processor device (34), which is configured to determine whether the first and the
second piece of information are correctly linked to each other, in order to allow a decision to
be made about an originality, in particular an authenticity, or an origin of the glass tube semi-

finished product (1) or hollow glass product (20) and/or an origin of an apparatus with which

the first and/or second marking has been generated on the glass tube semi-finished product (1).

Embodiment B

A computer program product comprising software code segments, which, when read into a
processor device (34), cause said processor device to execute the method according to any of
claims 18 to 24, in order to allow a decision to be made about an originality, in particular an
authenticity, or an origin of the glass tube semi-finished product (1) or the hollow glass
product (20) and/or an origin of an apparatus with which the first marking (2; 10) has been

generated on the glass tube semi-finished product (1).
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LIST OF REFERENCE NUMERALS

10

12

20
21
22
23

30
31
32
33
34

glass tube or glass tube semi-finished product
tubing strand marking

additional marking

additional marking

combination marking

first piece of information
second piece of information
first section

second section

third section

glass tube semi-finished product/hollow glass product/pharmaceutical container
syringe body
flange

discharge opening

detection device
internal database
external database
network

processor device/control device

predetermined interval

longitudinal direction
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CLAIMS

1. A method for manufacturing a glass tube semi-finished product (1), comprising:
providing the glass tube semi-finished product (1) with a first marking (2; 10); and
marking the glass tube semi-finished product (1) with a second marking (3; 11);

wherein
the first marking (2; 10) includes information regarding origin or regarding origin and

manufacture of the glass tube semi-finished product (1); and
a piece of information of the second marking (3: 11) is linked with a piece of
information of the first marking (2; 10), so as to allow a decision to be made about an

originality, in particular an authenticity, or origin of the glass tube semi-finished product (1)

and/or about the origin of an apparatus with which the first and/or second marking was

generated on the glass tube semi-finished product (1).

2. The method according to claim 1, wherein the first marking is generated continuously
or discontinuously during forming of the tube at predetermined intervals (1) along the

longitudinal direction of the glass tube semi-finished product (1).

3. The method according to claim 1 or 2, wherein the first marking (2; 10) further
includes information regarding the dimensions of the glass tube semi-finished product (1)

and/or process parameters during the forming of the glass tube semi-finished product (1).

4. The method according to any of the preceding claims, wherein the first marking (2;
10) is generated at temperatures above a transformation temperature (Tg) of the glass of the

glass tube semi-finished product (1).

3. The method according to any of the preceding claims, wherein the second marking is
generated as a single marking (3; 4) at a predetermined position on the glass tube semi-

finished product (1), which is different from a position of the first marking.

6. The method according to any of claims 1 to 4, wherein the first and second marking
are generated as a combined marking (4) directly adjacent to each other on the glass tube

semi-finished product (1).
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7. The method according to any of the preceding claims, wherein the second marking is
generated at temperatures below a transformation temperature (1Tc) of the glass of the glass
tube semi-finished product (1), in particular by imprinting or stamping the second marking on

the glass tube semi-finished product (1).

8. The method according to any of the preceding claims, wherein the second marking is
generated during separation of the glass tube semi-finished product (1) from a continuous

strand of glass tubing.

9. A method for manufacturing a hollow glass product (20) from a glass tube semi-
finished product (1) that is marked with a first marking with information regarding origin or
regarding origin and manufacture of the glass tube semi-finished product (1) and with a
second marking, the information of which is linked to the information of the first marking, so
as to allow a decision to be made about an originality, in particular an authenticity, or origin
of the glass tube semi-finished product (1) and/or origin of an apparatus with which the first
and/or second marking was generated on the glass tube semi-finished product (1), comprising:

providing the glass tube semi-finished product (1) with the first and the second
marking;

further processing the glass tube semi-finished product (1) and thermal forming the
glass tube semi-finished product (1), at least in sections, to form the hollow glass product (20)
at temperatures above a transformation temperature (Tc) of the glass of the glass tube semi-
finished product (1);

wherein the first and the second marking remain unchanged and can be read on the

finished hollow glass product (20) after its manufacture.

10. A method for manufacturing a hollow glass product (20) from a glass tube semi-
finished product (1) that is marked with a first marking with information regarding origin or
regarding origin and manufacture of the glass tube semi-finished product (1) and a second
marking, the information of which is linked to the information of the first marking, so as to
allow a decision to be made about an originality, in particular an authenticity, or origin of the
glass tube semi-finished product (1) and/or origin of an apparatus with which the first and/or
second marking was generated on the glass tube semi-finished product (1), comprising:
providing the glass tube semi-finished product (1) with the first and the second

marking;
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further processing the glass tube semi-finished product (1) and thermal forming the
glass tube semi-finished product (1), at least in sections, to form the hollow glass product (20)
at temperatures above a transformation temperature (Tg) of the glass of the glass tube semi-
finished product (1);

wherein the second marking is removed during further processing by thermal forming
of the glass tube semi-finished product (1), at least in sections, and an additional marking is
generated on the hollow glass product, so that the first and the additional marking can be read
on the finished hollow glass product (20) after its manufacture, wherein a piece of
information of the additional marking is linked to a piece of information of the first marking,
so as to allow a decision to be made about an originality, in particular an authenticity, or
origin of the hollow glass product (20) and/or the origin of an apparatus with which the first

marking (2; 10) has been generated on the glass tube semi-finished product (1).

11. The method according to claim 9 or 10, wherein the first marking is generated
continuously or discontinuously during shaping of the glass tube semi-finished product at
predetermined intervals (1) along the longitudinal direction of the glass tube semi-finished

product (1).

12.  The method according to any of claims 9 to 11, wherein the first marking is generated
at temperatures above a transformation temperature (Tg) of the glass of the glass tube semi-

finished product (1).

13.  The method according to any of claims 9 to 12, wherein the second marking is
generated as a single marking (3; 4) at a predetermined position on the glass tube semi-
finished product (1), which is different from a position of the first marking, or wherein the
first and second marking are arranged as a combined marking immediately adjacent to each

other on the hollow glass product (20).

14.  The method according to any of any of claims 9 to 13, wherein the first marking (2;
10) includes further information regarding the dimensions of the glass tube semi-finished
product (1) and/or process parameters during the forming of the glass tube semi-finished

product (1).
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15.  The method according to any of claims 9 to 14, wherein the hollow glass product (20)
is a container for holding pharmaceutical, medical or cosmetic substances, in particular a vial,

a cartridge or a syringe body.

16. A glass tube semi-finished product (1) for use as a semi-finished product for
manufacturing hollow glass products (20) by thermal forming, at least in sections, wherein the
glass tube semi-finished product (1) is provided with a first marking with information
regarding origin or regarding origin and manufacture of the glass tube semi-finished product
(1) and a second marking, the information of which is linked to the information of the first
marking, so as to allow a decision to be made about an originality, in particular an
authenticity, or origin of the glass tube semi-finished product (1) and/or the origin of an
apparatus with which the first and/or second marking was generated on the glass tube semi-

finished product (1).

17. A hollow glass product made from glass (20) manufactured by further processing a
glass tube semi-finished product (20), including thermal forming of the glass tube semi-
finished product (1), at least in sections, wherein the hollow glass product (20) is provided
with a first marking with information regarding origin or regarding origin and manufacture of
the glass tube semi-finished product (1) and a second marking, the information of which is
linked to the information of the first marking, so as to allow a decision to be made about an
originality, in particular an authenticity, or origin of the hollow glass product (20) and/or the
origin of an apparatus with which the first and/or second marking was generated on the glass

tube semi-finished product (1).

18. A method for tracking a glass tube semi-finished product (1), in particular a glass tube
semi-finished product (1) according to claim 16, comprising:

reading a first piece of information from a first marking (2; 10), which is provided on
the glass tube semi-finished product (1);

reading a second piece of information from a second marking (3; 11), which is
provided on the glass tube semi-finished product (1);

determining whether the first and the second piece of information are correctly linked
to each other, in order to allow a decision to be made about an originality, in particular an

authenticity, or origin of the glass tube semi-finished product (1) and/or origin of an apparatus
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with which the first and/or second marking has been generated on the glass tube semi-finished

product (1).

19. The method according to claim 18, wherein, in order to determine whether the first
and the second piece of information are correctly linked to each other, it is checked whether
the first and the second piece of information are linked to each other in accordance with a

predetermined rule.

20. The method according to claim 18 or 19, wherein, in order to determine whether the
first and the second piece of information are correctly linked to each other, a database (32), in
which a link between the information of the first and the second marking is stored, is accessed

via a network (33).

21. A method for tracking a hollow glass product (20) manufactured by further processing
a glass tube semi-finished product (1), in particular a glass tube semi-finished product (1)
according to claim 16, including thermal forming of the glass tube semi-finished product (1),
at least in sections, comprising;

reading a first piece of information from a first marking (2; 10), which is provided on
the hollow glass product (20);

reading a second piece of information from a second marking (3; 11), which is
provided on the hollow glass product (20);

determining whether the first and the second piece of information are correctly linked
to each other, in order to allow a decision to be made about an originality, in particular an
authenticity, or origin of the hollow glass product (20) and/or origin of an apparatus with
which the first and/or second marking has been generated on the glass tube semi-finished

product (1).

22.  The method according to claim 21, wherein, in order to determine whether the first
and the second piece of information are correctly linked to each other, it is checked whether
the first and the second piece of information are linked to each other in accordance with a

predetermined rule.

23, The method according to claim 21 or 22, wherein, in order to determine whether the

first and the second piece of information are correctly linked to each other, a database (32), in
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which a link between the information of the first and the second marking is stored, is accessed

via a network (33).

24, The method according to any of claims 21 to 23, wherein the hollow glass product
(20) is a container for holding pharmaceutical, medical or cosmetic substances, in particular a

vial, a cartridge or a syringe body.
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Method for manufacturing a glass tube semi-finished product or a hollow glass product

made therefrom with markings, and uses of the same

ABSTRACT

A glass tube semi-finished product or a hollow glass product manufactured from a glass tube
semi-finished product is provided with a first marking with information regarding origin or
regarding origin and manufacture of the glass tube semi-finished product and a second
marking, the information of which is linked to the information of the first marking, so as to
allow a decision to be made about an originality, in particular an authenticity, or origin of the
glass tube semi-finished product and/or the origin of an apparatus with which the first and/or

second marking was generated on the glass tube semi-finished product.
The first marking is preferably a marking that is produced at temperatures above the
transformation temperature of the glass in a counterfeit-proof manner. The combination of

two markings provides a high level of protection against counterfeiting.

(Fig. 6b)
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Fig. 2b
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