WO 20131045077PCT/ EP2012/ 004018 1 Method for Producing a Structure
and Product Produced by the Method The invention relates to a nethod
f.or producing at |east one structure by neans of |aser action on at

| east one wad to18loapemt of a container wall of a plastic qeff/RPIRE/004018
product that is preferably produced by neans of a bl ow nol di ng,

filling and sealing process. The invention further relates to a
product produced by the nmethod, in particular in the formof a
contai ner of t hiletkba for Phpduairat a1 Seactardareriodds Fredudel @y pieMegibion of
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in a plurality of enbodiments and are wi dely used in packagi ng
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enbossi ng anenkaiickr of thiskindh a correspondi ng structure i s produced
t hrough enbossing on the container product or on a separable
conponent thereof, wherein the enbossed structure, which is thereby

pr oduced Wparaﬂﬁmsmlmethodmﬂmemodldmah of bioliogs crmrakﬁrs izl E @8 EdTplddtic,
t he charact |st|c%atao artlcular this

t
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about t he paWMaghyl3/cGREOMBY R{LTd P24t ik gdBets, for example in conjunction with the

known bottelpack® system. A comparable blow-molding, filling and sealing process for
producing receptacles, such as containers or ampules, is disclosed, for example, in EP 0
359 971 B1.

It is also prior art to provide container products produced in this manner with an external
structure. In this respect, DE 103 28 198 A1 discloses an embossing method, in which a
corresponding structure is produced through embossing on the container product or on a
separable component thereof, wherein the embossed structure, which is thereby
produced by a depression, forms an identifying marker representing the characteristic
data of the plastic container. In particular, this may take the form of code numbers, which
may provide information about the



2 location and date of production, as well as the type and quantity
of the respective contents of the container, anmong other things,
including any expiration dates for the contents of the container.

Thi s char afverdrt04607¥at a may al so be provided in an unencpyrpmoummms
format in order to informthe end user bpse. To that end, th
characteristic data takes the form of al phanuneric charact ers or

|l etters. Characteristic data of this kind is preferably applied
directly tlpcetinn ardriate ofproguatidncas well aaa'thaSyﬁeh@td duaetiyds thdspadtiosi or

of the con wth the iuyumthereof. In
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order to awntwfi)uﬁbeuomtaglet he contai ner product during the enbossing
process, which could lead to the contents of the container becom ng
unusable. US 3,627,858 A describes a nethod for producing a foamlike
surface rebii® nha)‘ﬂctarrsth@iatmpbastsndaevmb\hd@:f inaanphrestiyptedifoinedth brideMotiRrm
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two nore cpmqe@a.emm conticlead o mel @siEnts ofthe container becomiip entitablel Y
applied by "vaporizing" the plastic nmaterial in the region of the

| ettering. The known nethods for introducing a structure in a plastic
conponent Wk 3,627 B6%uhalesertesta mgthod fdreprodiriinceal foahi-liker e@fate régior diea

short ness yol A8 AULAF éfoarblggtictg}ﬁclgﬁ%%qgé ofbup of lplo!ygt?/re'nes, polyamides and the
Iike, wherein the plastic component is first steeped in a medium and subsequently locally
heated by a CO; laser having a wavelength of 10.6 pum in order to form a foam-like
region on the plastic component, which in such a way, can form a structurally introduced
identifying marker.

DE 196 45 871 A1 describes a method for the production of molds, wherein at least two
differently colored plastic granules are mechanically mixed, for example by means of a
hot pressing method or injection molding with two more components, wherein a laser
inscription is subsequently applied by "vaporizing" the plastic material in the region of the
lettering.

The known methods for introducing a structure in a plastic component still leave
something to be desired with regard to the shortness of the duration of the method, as
well as



WO 2013/ 045077PCT/ EP2012/ 004018 3 the precision and the recognizable
clarity of the structure that is to be produced. Starting with this
prior ‘art, the object of the inventionis to provide a nethod for

produci ng wepimpoysd7e structures in plastic container prqduets203b/004018
this kind that can be perforned in a pargicularly sinple and reliable
manner, and that results in clearly formed, recognizable structures.

A further object of the invention is to produce a product having the
appr opr i attRe ptecistdrLgresthe \Wadazimizabef adripbithe atruttarepthaidsl ek prywdaesins of
the nethod according to the invention. These objects are achi eved by
a nethod, as well as a product, having the features of claiml1 inits
entirety, Siartihhevithehit priesargfthe bbjent dithe inesftatis wepryvidd Bendthoteior p@ducing

provides for the respective, structure that Js_ta be produced to bhe .
Pl oducedPROPREId SRR BrhldiesiHos btielsgr bk e Bt S o i in
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POVer.  ©XRdatfes. Hf&rpfhe(%fob}e% o*t aelrQ\?enti(grY R% 8!‘00‘%'03 gtplrgdu@ﬁgvﬁﬂgatheand
appropriate structures, which preferably can be produced by means of the method

according to the invention.

These objects are achieved by a method, as well as a product, having the features of
claim 1 in its entirety, or the features of claim 10, respecitively.

The invention provides for the respective structure that is to be produced to be
introduced as a linear depression in a wall element of a plastic wall by means of the

laser actidn, taking into account at least the

- laser power,
— exposure time of the laser,
— type of plastic material and

— type of structure that is desired,

in such a way that this depression is bordered by a projection along the edge following
the linear depression, said projection being produced at least in part under the influence

of the inherent material tension of the plastic material.

Therefore a depression having a wave-shape when viewed in cross section is formed in
the container wall, which is bordered on both sides by projections that extend linearly

with respect to the remaining container wall. Here, there is
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ensures that the plasti terial | not danmaged by the | aser acti on,
g[nce Ehe prgducﬁ with w%ach {he con{alsner ?s to be fillegd may%e a sensitive liquid

medication, which may need to be filled under sterile clean-room conditions and apart
from this in this respect, may react sensitively to atmospheric oxygen, in particular in
terms of the lifespan thereof, the method according to the invention ensures that the
plastic material is not damaged by the laser action,
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converted into the form of bubbles, and that the underlying

structure, such as the fibers or nolecular chains of the plastic
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Itis particularly advantageous that both the structure produced in the one respective
element, as well as at least the directly adjacent wall elements be formed as a container
wall, which is closed off to the outside environment, extends continuously and is formed
such that it is intrinsically homogeneous and bubble-free. In this way, there can be no
later inclusion of foreign matter in the container wall and the diffusion of particles from
the environment through the container wall is reduced to a minimum so that the contents
of the container, which may already be in the container when the structure is produced,
will not become unusable either during the production of the structure, or during

subsequent storage.



It is advantageous that during the |aser action, the respective wall
el ement of the container wall still be heated fromthe preceding
mol di ng process, in particular blow nolding processes. This allows

for a fastwmoesagsgrquence and the advantageous utili zatpmpimtzmmlg
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burned through. In the region of joints and/or intersection points,

at least two |linear depressions can be advant ageously di sposed, at
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points to be easily forned and raised so that they are easily

visible. In particular, the | aser beam does not need to precisely hit
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respectively at the location. This represents a supportive

rei nforcenment and a standardi zation of the container wall in the
sense of tthedegibn effjomts@agttn inrdevtion points, at least two linear depressions can be

advantageously disposed, at least in part, parallel to one another, said depressions
bordering a further projection therebetween, which is disposed on the same level or on a
level that differs from that of the levels of the other projections. This measure allows the
joints and/or intersection points to be easily formed and raised so that they are easily

. visible. In particular, the laser beam does not need to precisely hit the already produced
depression of the wave structure that has already been applied.

ltis especially advantageous that an additional structure be introduced in the wall
element of the container wall opposite the wall element of the container wall having the
structure and facing the inside of the container, which additional structure follows the

one structure in such way that



The respective structure i s advantageously produced by a CO2 | aser.
Wthin the context of the solution according to the invention, it has
been shown that | asers of this kind are especially suited for

produci ng Q6134643977 n pl astic products due to the frequpaedr2012/004018
spectrum and intensity thereof It is especially advantageous that

the respective structure be introduced by neans of |aser action in

pl astic contai ner products made out of a polyolefin plastic material.
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extruded plastic product can be selected on the material side in such a way that the
structure can be introduced in the relevant wall element in an especially inexpensive and
procedurally reliable manner, wherein at least one subsequent, co-extruded layer in the
composite preferably comprising another plastic material in the manner of a barrier is
able to prevent the migration of foreign material into the inside of the receptacie. In order
to produce a structure having a good surface feel and/or legibility, it can be sufficient if,
at the linear depression in the wall element of the container, the linear projection paralle!]
to the linear depression only occurs on one wall side, which then, however, requires a
very precise laser application technology.

The invention is éxplained in detail below on the basis of the drawings. Shown are:

Fig. 1 a side view of an ampule-like plastic container provided with an outer
structure in the



Fig. 2a side view of the container that is rotated 90 with respect to
Fig. 1 having a partially cut away cap element; Fig. 3a structure
produced using the nunber "4" as an exanple accordlng to the nunber
sequence ifwdrhe13/d4s0mnd each in the manner of a phot 09rapﬂ':’§/EP2012!004018
representation Fig. 4- a top view of thegstructure in Fig. at
position A, Fig. 5- a top view of the structure in Fig. 3 at position
B, Fig. 6- a top view, of the structure in Fig. 3 at position C, Fig.
7- a partially shownfamasanseetipton ddabeirghtotemstiod@Ecsirgno Helnventiah,

posi tion without the associated cap element;

Fig.2 a side view of the container that is rotated 90° with respect to Fig. 1

having a partially cut away cap element;

Fig. 3 a structure produced using the number "4" as an example according to

the number sequence in Fig. 1; and

each in the manner of a photographic representation

Fig. 4 - a top view of the structure in Fig. 3 at position A;
Fig. 5 o a top view of the structure in Fig. 3 at position B;
Fig. 6 - a top view of the structure in Fig. 3 at position C;
Fig. 7 - a partially shown cross section through the structure in Fig. 3 at ‘position

A along the line X-X in Fig. 4;

Fig. 8 - a partially shown cross section through the structure in Fig. 3 at posmon

B along the line Y-Yin Fig. 5; .

Fig. 9 - a partially shown cross section through the structure in Fig. 3 at position
C along the line Z-Z in Fig. 6.

A plastic container product or receptacle in the form of a ampule 1 is shown. The ampule
1 has a container body 3, on top of which a neck element 5 is connected, onto which a

cap element is shown in the drawings.



A along the line X-Xin Fig. 4, Fig. 8 a partially shown cross
section through the structure in Fig. 3 at position B along the |ine
Y-Y in Fig. 5; Fig. 9- a partially shown cross section through the
structure Wo B013/04808t position C along the line Z-Z in FP@T/E@ZOIQ/QMMS
plastic container product or receptacle gn the formof a anmpule S
shown. The anpule 1 has a container body 3, on top of which a neck

el ement 5 is connected, onto which a cap elenent is shown in the

drawi ngs. 7 % B@k&/e@;é&%ﬁ&ﬁﬁ/cﬂ@ﬁ;bﬂ/nﬂﬁ%l& 9he neck element 5, the cap element 7,
as well as a closure element 9 located at the end of the neck element 5, are formed in

the manner known from DE 10 2005 025 760 A1. Fig. 2 shows the cap element 7 in an
initial position, which corresponds to an ampule 1 in its condition on delivery. As is
known from the aforementioned document, the cap element 7 forms an opening device
when it is further unscrewed in order to release the contents of the ampule for use when

the closure element 9 is penetrated by means of a spike in the cap element 7.

The drawing shows, as an example of a container product, with is provided with an
external structure using the method according to the invention, an ampule 1 for a
capacity of 10 mlin a scale that is double the natural size. The ampule 1 has a container
body 3 having a not perfectly round, essentially ovail form, and in Fig. 1 the narrower
side of the container body 3 is visible. A structure in the form of an identifying marker 13
is applied to a central wall element 11 of this side, which in the present exampie
comprises a six-digit code,1 2 3 4 5 6. These digits are formed by means of laser action.
The laser device (not shown) is preferably disposed as a stand-alone laser station
between the bottelpack® production equipment and a punching device, which separates
trim edge waste at the ampule binding piece and/for separates the ampules. The laser
station can be synchronized in coordination with the bottelpack® system. In the case of
a laser station that is working in a close temporal and spatial relationship with the
bottelpack® system, the plastic of the ampule 1 may still have an elevated temperature
as a result of process-related residual heat, preferably in the range of 45°C, which is

beneficial for producing the structure in the container wall 29.

While Fig. 1 shows an identifying marker 13 as a structure produced in a wall element 11
of a container within the meaning of a readable code inscription 12 3 4 5 6, other

structures can be formed in the container by means of the
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the cap element 7, as well as a closure elenent 9 |ocated at the end
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structure of the linear depression 17, with its two projections 27
and adj oi ni ng edge regions 25 at positions A, B and C, is shown in
Fig. 4 to 6 each in a top viewin the manner of a photographic
representation, wherein the |linear depressions 27 neet at positions B
and C, provided the | aser produces the structure 17 in a single
process step.



A linear depression 17 is forned at position A of the vertical bar of
the "4". This takes a straight course. The depression 17 is
essentially U -shaped and is reniniscent of a wave trough. The

depr essi onwe 2bms/0is0ed at the edges by projections 27, whp 4i*/f£‘1%1i?(ﬁ)4018
descri bed as wave crests. These wave crqgts 27 are el evat ed
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In corner regions (position B) or intersection regions (position C), the rate or progression
of the laser must be increased accordingly, or the laser intensity must be reduced in
order to prevent the container wall 29 from being burned through. The line-like

depressions 17 also do not meet in these regions, so that



12 linear depressions 17 may regularly be disposed parallel to one
anot her, which the cross-sectional views in Fig. 8 and 9 show in
particular. The structure produced in the corner region (Position B)
of the nuniags 201/04668E al so Fig. 8), thus has two depressp@ig&pigiz/eddois
of different depths that run parallel tqaone another, which are
separated from one another by an internedi ate el evation 39. The
internedi ate elevation 39 can be fornmed in such a way that it exceeds
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2013/ 045077PCT/ EP2012/ 004018 13 in question. Utimately it is
dependent Ta8 lih&r deppedsidpewe! 3Phrd Merded e ESnridtiéhpoiflsasth &s joRiteod al .

intersection points (Position C), see also Fig. 6 and 9, and externally bordered by the
projection 27 along the edge up to the cross-over point 41 of the respective depression
17, 37. The respective depression 17, 37 can have the greatest depth at the cross-over
point 41, which is especially clear in the representation according to Fig. 5. According to
the representation in Fig. 6, it is also possible that in the connection regions of this kind
of the respective depression 17, there may be increased melting of the plastic material,
so that a kind of ball is formed that can serve as a stiffening element, but which, on the

other hand, may contain a corresponding depression in the cross-over point 41



Both the structure 13 produced with the one respective wall el enent
11, and also at |least the immedi ately connected adjacent wall
elements 43, including in the formof edge regions 25, formthe

cont ai ner WD ROBI4S67 he anpul e 1, which is closed of f taChEPROE220dE1S8
envi ronment, extends continuously, and 3 forned such that it is
intrinsically honbgeneous and bubble-free. It has also proven to be
advant ageous to di spose the |inear depressions 17, 37 parallel to the
ori ent at i oin gestidre Utindely itds depdndentoar the lirglut powerhe th tasersiio the plastic
direction ot fhe plastic material in the container wall 29. In this
way, the structure 13, 15 can be formed with | ess expenditure of
energy. In this way, it is also possible to formthe respective

structure r@&l i : ' r
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has a fredaesidhe inamediatelyaronoesied edjpchrdMall eledpards 43, indudipg asthe derm dfredge
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met hod accvitbnyenioexthiedg eondinudusty, aed isdornetd suchuhatabib éintfimaicaliy ast i ¢

product s 0 in, but also for other plastics, in
parti cul a?h pl sﬂgtbzlﬁés %daw%eptgé transparent such as pol yet hyl ene (PE)

or pol ypropylene (PP). WO 2013/045077PCT/ EP2012/ 004018 14 Clains 1. A
met hod for I A I . : f
| aser act ii%ﬁésgﬂg(gP '%igggisot E%ne \,Q,a%?"éé% %ﬁ%s&t&%&gg@ég@#@]ﬁ%@ %ﬁrau&
a pl asti c te & eriengatioprod thedtbe(siand thas parallgte ther axbiugioprdirdativanchflilye plastits
of a bl ow ' fiLLi: seal i p r L i at
he' r espodinoi 3P the dentay yEN oS b My ST B 18 A U Bnd k!
depr essi ofegslexpeadtiure af ereegyndit thissvayritris alse bpssible e fors thé redpeciivessucture
act| Qn’ t ailﬁ', 08 ridpd Peli§8I9%HHttru§tto #o?‘r"ﬁ.sﬁ'hé m'?ear depressions 17, 37 are preferably
produced by a CO; laser. This laser has a frequency range that can be ideally adjusted
for plastics. In practice, CO; lasers in the 100 watt class, in particular, which are

essentially operated at 40% laser power, have proven successful.

The method according to the invention is not only suitable for plastic products 1 made
out of polyolefin, but also for other plastics, in particular plastics that appear transparent
such as polyethylene (PE) or polypropylene (FP).



| aser power, exposure time of the laser, type of plastic materi al
and type of structure that is desired, in such a way that this
depression is bordered by a projection (27, 39) along the edge

fol | ow ng W@20i3@s07epr ession (17, 37), said projecti onpeeiErdo12/004018
produced under the influence of the inhement material tension of the
plastic material. 2. The method according to claim1, characterized
in that both the structure (13, 15) produced in the one respective
wal | element (11) as well at |east theChimectly adjacent wall

el ements (43) are fornmed as a container wall (29), which is closed
off to the outside®environnent, extends continuously, and is forned
such that 1.t i sAimmthodfirpatduginganegeheaustiranade b’Lr:bhE93bg‘r fre@ns of Ia%%ction

t hod accordin racter ed | uri t he
nger acti on, %%E{r)igé%otgdc@@aeno‘%/l\e/arﬁ?mg:i@rfaﬁtcop ger&fa i%ﬁ{’ 8? 'Peﬁ/ﬁPT‘UCt
(29) is still h(éa\ttlwdl_la‘ prefaralily ppdecatibynmeand dﬁmglommﬁlesug, filliny and sealing
particular bl OV\bI%B‘.L:g, AHaBERASSS R Inat the respective structure (13, 15), be introduced as

a linear depression (17, 37) in one wall element (11) by means of the laser
action, taking into account at least the

— laser power,

— exposure time of the laser,

— type of plastic material and

~ type of structure that is desired,
in such a way that this depression is bordered by a projection (27, 39) along the
edge following the linear depression (17, 37), said projection being produced
under the influence of the inherent material tension of the plastic material.

2, The method according to claim 1, characterized in that both the structure (13, 1 5)
produced in the one respective wall element (11) as well at least the directly
adjacent wall elements (43) are formed as a container wall (29), which is closed
off to the outside environment, extends continuously, and is formed such that it is
intrinsically homogeneous and bubble-free.

3. The method according to claim 1 or 2, characterized in that during the laser
action, the respective wall element {11) of the container wall (29) is still heated
from the preceding molding process, in particuiar blow molding processes.

4. The method according to one of the preceding claims, characterized in that the

linear depressions (17, 37) are merged at connection



4. The method according to one of the preceding clains, characterized
in that the linear depressions (17, 37) are nerged at connection WO
2013/ 045077PCT/ EP2012/ 004018 15 points such as joints (B) or

i nt ersect i WD ROB1IA4507TC), which are externally bordered byPCT&EP2012/004018
projection (27) along the edge up to thascross-over point (41) of the
respective depression (17, 37). 5. The method according to one of the
preceding clainms, characterized in that the laser intensity is

reduced when t heointsrstichgs jqinte dB) o intebecianh mintedél), whichraratestefridlly bardered

i rradiated for ﬁ.ﬁﬁg} h C n t he
precedi ng clains] C apjagtﬁdé]ﬁ?%%m% heg?gagq?g%s‘%}g%v\o rltpg){ang ﬁ)%h

depr essi ons (17r683§9tIVB€iedre§§loséﬂ?, 3:11’11 | east in part, parallel to one
another in the region of joints (B) and/or intersection points (O,

sai d depressions bordering a further projection (39) therebetween,
whi ch i s df.sposébe onethadeacsamlingltewee obtheqrecedirgvadimsheltaratefizedsn thad the

that of.the |evgls iﬂ{engiﬂﬂs RNTS %8%%%8%&%@% is reduced or wall elements

(11) are irradiated for a second time.

6. The method according to one of the preceding claims, characterized in that at
least two linear depressions (17, 37) be disposed, at least in part, parallel to one
another in the region of joints (B) and/or intersection points (C), said depressions
bordering a further projection (39) therebetween, which is disposed on the same
level or on a level that differs from that of the levels of the other projections (27).

7. The method according to one of the preceding claims, characterized in that an
additional structure (33, 35} is introduced in the wall element (31) of this
container wall (29) opposite the wall element (11) of the container wall (29)
having the structure (13, 15) and facing the inside of the container, which
additional structure follows the one structure (13, 15) in such way that a

_projection (33) is applied or introduced respectively at the location of a
corresponding depression (17_), and a depression (35} is applied or introduced

respectively at the location of the respective projection (27).

8. The method according to one of the preceding claims, characterized in that the

respective structure (13, 15) is produced by a CO; laser.



7: The net hod according to one of the preceding clains, characterized
in that an additional structure (33, 35) is introduced in the wall
et enent (31) of this container wall (29) opposite the wall el enent

(11) of thwocansauser wal |l (29) having the structure (13,pdikp201d/004018
facing the inside of the container, whigh additional structure

follows the one structure (13, 15) in such way that a projection (33)
is applied or introduced respectively at the location of a

corr ez pongj, ng dehyy @th:od mcédra)#g t?bde af tﬂlemr}ecmi':]r@bléiﬁ‘ﬁ) chizsactifdeddal that the
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(27). 8. The ndEReTFIMEEBPGISY Pol 2 Re P Ged b TBRAR G sel apiieg h plaste
characteri zed idontdindr préducte@ aide et sta payalefn. (13, 15) is produced
by a CO2 |aser. WD 2013/045077PCT/ EP2012/ 004018 16 9. The net hod

‘according to one of the preceding clains, characterized in that the
respecti velost r ug prodect indparfi@iaris tHefomo dfis edntbinemeaahsasodn drapde, @eferably

in plastic container products (1 e out aof ,a polyolefin. 10. .
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preferably proditedt acesirebiivg, tfaaractondedoa that treustnicture at leastdwpaent s of
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Che struct ure. £01TREAES SR ipRaRptr cof) HbenEstf s Fal 8Bmenf s ng
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d ion is bordered b Lectiop (27, 39 t | f
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