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(57) A two-piece twist-off lid for glass storage jars
comprises of two separate parts: a covering disk and a
threaded ring. The edge of the covering disk is curled
upward to form a circular curl and is bent outward to form
an annular channel for placing a seal and for seating the
covering disc on the edge of the jar neck. The covering
disk is made of elastic tinplate having a thickness of
0.08-0.16 mm and Rockwell hardness of 58-64. The cy-
lindrical threaded ring is made of a plastic material and
comprises retaining thread members for locking the ring
on the jar neck. Said thread elements are embodied in
the form of blade-like protrusions arranged at an angle
along the circumference on the inner surface of the ring.
The upper part of the threaded ring extends radially in-
ward to form a retainer for the edge of the covering disk,
wherein said retainer geometrically conforms to the curl
of the covering disk. The design features of the proposed
two-piece twist-off lid for glass storage jars provide a high
degree of hermetic sealing, while the operating charac-
teristics are consistent with the conditions of multiple use
of the threaded ring as a component of the lid, and allow
for the replacement of the covering disk.
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Description
Field of the Invention

[0001] The invention relates to the canned-foods in-
dustry, and specifically, to screw-type lids made of thin
sheet metal and intended for hermetic sealing of glass
storage jars having twist-off neck tops.

Background of the Invention

[0002] Alidforsealing glass storage jars having a twist-
off neck top is known, comprising a disk-shaped covering
part provided with an annular channel for placing a seal-
ing ring in the place of contact between the lid and the
edge of the jar neck, as well as a cylindrical side part
provided with retaining members for locking the lid on
the jar neck (GOST 25749-2005 - Metal screw-type lids.
Specifications). A solid body of the known lid is made of
soft (Rockwell hardness 51-54) tinplate having a thick-
ness of 0.18, 0.20, or 0.22 mm. The cylindrical side part
of such lid is smooth on the outside and contains the
retaining members for locking the lid on the jar neck in
the form of a rolled lower edge with spiral protrusions.
The torque values required to open such lids range from
1.6 to 1.9 NOm for lids measuring 27 mm in diameter
and increase to 5.9-6.4 NOIm for lids measuring 110 mm
in diameter. Opening jars closed with such lids requires
excessive force and the use of extra tools. To ease the
opening, consumers would sometimes bend the spiral
protrusions on the lower edge of the side surface of the
lid, e.g., with a knife. Applying such force may result in
an injury, and may also affect the integrity and geometry
ofthe edge of the lid, which prevents it from being reused.
In addition, the known twist-off lid requires a protective
varnish coating, since the use of can-sealing machines
(industrial of household) subjects the lid, and specifically,
the areas of the cylindrical side part thereof and the edge
with spiral protrusions (lugs), to excessive mechanical
stresses. Even in case of the coating with several layers
of high-quality protective varnishes or enamels, it is not
possible to eliminate the occurrence of mechanical dam-
age and deformation of the lid within these areas under
exposure to high temperature and aggressive media
(e.g., marinade), which subsequently leads to the ap-
pearance of rust on the lid and prevents reusing thereof.
[0003] Anotherscrew-type lid intended for hermetically
sealing a jar neck similar to the twist-off type is known,
which consists of two separate parts, wherein the first
part of such lid is made of a sheet metal and represents
a covering disc, the edge of which is curled up to form a
round curl and bent outward to form an annular channel
for placing a seal and for seating said covering disc on
the edge of the jar neck; and the second part of the lid is
made of a plastic material and represents a cylindrical
threaded ring, the inner surface of which is provided with
the retaining members for locking the lid on the jar neck
(US2003141271 A1, B 65 D 41/34, publ. 07/31/2003).
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However, said ring has aninwardly bent upper edge, and
hermetic sealing of the jar is achieved as a result of ap-
plying a retaining contact force specifically from this bent
edge of the ring toward the section of the covering disk
located directly on the edge of the neck. In this case, the
curl along the edge of the covering disk only serves as
a safe design feature thereof. The tightness of the jar
seal as a result of using such mechanism depends on
the continuous compressive force transmitted from the
plastic ring through the bent edge to the metal covering
disk. Ensuring the required duration of such force is quite
difficult. Producing a ring of such design requires the use
of high-quality plastic with special characteristics. In any
case, the inwardly bent upper edge of the ring is subject-
ed to excessive stress during the process of creating and
maintaining a hermetic seal of the jar, which leads to the
formation of microcracks and subsequent fracturing dur-
ing reuse of the ring as part of the mechanical "closing-
opening" cycles. Next, the retaining members intended
for locking the lid on the jar neck are made in the form of
a continuous spiral thread. It is impractical to use such
thread on a glass jar having a standard twist-off neck with
separate spiral protrusions provided on the outer surface
thereof to guide the twisting movement of the lid. These
disadvantages limitthe value of applying the known tech-
nical solution to the manufacturing of lids for glass jars
with twist-off necks, which would be feasible to recom-
mend for reusing during home-canning process.

Disclosure of the Invention

[0004] The objective of the invention is to create a two-
piece twist-off lid for glass storage jars, the design fea-
tures of which allow achieving a high degree of hermetic
seal, while the operating characteristics are consistent
with the conditions of multiple use of the threaded ring
as the component of said lid with the possibility of replac-
ing the covering disc.

[0005] This objective is achieved as follows. The pro-
posed two-piece twist-off lid for glass storage jars com-
prises two separate parts, wherein the first part of the lid
is made of a sheet metal and represents a covering disc,
the edge of which is curled up to form a round curl and
bent outward to form an annular channel for placing a
seal and for seating said covering disk on the edge of
the jar neck, and the second part of the lid is made of a
plastic material and represents a cylindrical threaded
ring, the inner surface of which is provided with retaining
thread members for locking thereof on the jar neck. In
this case, according to the invention, the upper part of
the threaded ring extends radially inward to form a re-
tainer of the edge of the covering disc, which geometri-
cally conforms to the curl of the covering disc. Such de-
sign features ensure that the covering disc is pressed
against the edge of the jar neck due to a contact force
transmitted from the threaded ring, as it is screwed onto
the jar neck, specifically to the round curl of the covering
disc, which compresses elastically and creates an addi-
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tional contact force between the two pieces of the lid. In
this case, the hermetic seal of the jar lasts longer, while
the loads onto the individual structural elements of the
ring are reduced, which allows preserving the integrity
thereof over an extended period of time.

[0006] The retaining thread members located on the
inner surface of the threaded ring of a two-piece lid ac-
cording to the invention are made in the form of blade-
like protrusions arranged at an angle along the circum-
ference. In terms of the angle, length, and 6-piece quan-
tity, such blade-like protrusions are geometrically con-
sistent with the design of the outer surface of a standard
twist-off neck of glass jars, which are typically used as
glass containers during canned food manufacturing.
[0007] Inthe proposed two-piece twist-off lid according
to the invention, the covering disc is made of elastic tin-
plate having a thickness of 0.08-0.16 mm and Rockwell
hardness of 58-64. By using such thin and hard tinplate,
it becomes possible to achieve the required technical ef-
fect. To ensure the marketable appearance of the cov-
ering disc made of such tinplate, it will be sufficient to
use just 1-2 layers of protective varnish. Tinplate with
such characteristics was selected experimentally from
the variety of commercially available grades. When using
tinplate grades with Rockwell hardness of 50-56, e.g.,
T52 or T57 (according to EN 10203/91), which is fre-
quently chosen for manufacturing the known lids, the de-
scribed effect will be either absent or unstable, since the
elasticity of the described curl on such product will be
insufficient to retain the threaded ring during long-term
storage of the canned products. The use of tinplate
grades with Rockwell hardness of 64 or higher, e.g., DR-
680 (according to EN 10203/91), is possible, but imprac-
tical, since such tinplate is made using a dual rolling tech-
nology and is very expensive. The use of tinplate grades
with Rockwell hardness of 58-64, e.g., T-61, T-65 or DR-
550 (according to EN 10203/91), and thickness varying
from 0.08 to 0.16 mm, is feasible according to the inven-
tion, and makes it possible to obtain a functional member
of a modern two-piece twist-off lid.

[0008] In addition, in the proposed two-piece twist-off
lid according to the invention, the threaded ring is made
of heat-resistant polycarbonate plastic. The choice of this
specific type of plastic, which is non-toxic, resistant to
mechanical damage, operates within the temperatures
range from -1000C to +145°C, and has a melting point
of up to 250°C, satisfies the rational requirements for
organizing the food-canning process at home or com-
mercially. The threaded ring according to the invention
has a much better ability to withstand the exposure to
aggressive media in the process of using autoclaves
compared to the conventional twist-off lids. When sealing
glass jars using commercial can-sealing machines, the
possibility of mechanical damage of the ring is generally
eliminated. In addition, heat-resistant polycarbonate
plastic is well suited for displaying on the outer surface
ofthe threaded ring high-quality raised elements (graphic
or verbal) of various functionality: decorative, informa-
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tive, advertising, social, etc. Such feature opens up ad-
ditional application possibilities for the proposed new lid,
while accounting for today’s marketing needs.

[0009] Theoutersurface ofthe threadedring according
to the invention can be provided with stiffening members
in the form of vertical ribs connected from the top by an
annular stiffening member. When embodied in such a
way, the threaded ring (as a component of the two-piece
twist-off lid intended for multiple use) exhibits enhanced
mechanical strength and extended service life. Any
raised decorative elements applied to the outer surface
of the threaded ring in accordance with marketing objec-
tives can also function as stiffeners.

[0010] The invention is illustrated by the following
drawings.

Brief Description of the Drawings
[0011]

shows a vertical cross-section of the assem-
bled two-piece twist-off lid for glass storage
jars.

shows a vertical cross-section of the thread-
ed ring of the two-piece twist-off lid for glass
storage jars.

shows view A of the vertical cross-section of
the assembled two-piece twist-off lid for
glass storage jars in the position "jar closed,
ring tight-ened."

shows view A of the vertical cross-section of
the assembled two-piece twist-off lid for
glass storage jars in the position "jar closed,
ring untight-ened."

shows view A of the vertical cross-section of
the assembled two-piece twist-off lid for
glass storage jars in the position "jar open,
ring untight-ened."

shows a vertical section of the embodiment
of the threaded ring of the two-piece twist-off
lid for glass storage jars with the stiffening
members.

shows view B of the vertical section of the
embodiment of the threaded ring of the two-
piece twist-off lid for glass storage jars with
the stiffening members.

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Preferred Embodiments of the Invention

[0012] As shown in Fig. 1, a two-piece twist-off lid for
glass storage jars consists of a covering disc (1) and a
threaded ring (2). Covering disc (1) comprises an edge
in the form of a round curl (3), which is bent outward to
form an annular channel (4) for placing a seal (5) and for
making a contact with the edge of a glass jar neck (6)
provided with spiral protrusions (7).

[0013] AsshowninFig.2,theinnersurface of threaded
ring (2) is provided with blade-like thread protrusions (8),
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which are arranged at an angle along the circumference
to form a retaining system for locking the threaded ring
(2) on the glass jar neck (6). The total number of protru-
sions (8)is six, which is consistent with the typicalnumber
of spiral protrusions on the neck of a conventional glass
jar. The lead angle of thread protrusions (8) of the thread-
ed ring (2) corresponds to the lead angle of spiral protru-
sions (7) on the glass jar neck (6) and constitutes 7.66°.
An upper part (9) of the threaded ring (2) is extended
radially inward to form a retainer (10) locking the edge
of the covering disk.

[0014] Asshown in Fig. 3, retainer (10) of the threaded
ring (2) geometrically conforms to the round curl (3) of
the covering disk (1).

[0015] Sealing of a glass jar with the proposed two-
piece lid according to the invention is performed as fol-
lows.

[0016] Covering disk (1) is placed on top of the glass
jar neck (6) so that annular channel (4) with seal (5)
placed therewithin comes into contact with the edge of
neck (6). Threadedring (2) is placed on the glass jar neck
(6) overthe covering disk (1), while retainer (10)is located
above the round curl (3) of the covering disk (1), and
thread protrusions (8) are positioned above the spiral pro-
trusions (7) on the glass jar neck (6). Next, threaded ring
(2) is rotated clockwise, which forces thread protrusions
(8) to come under the spiral protrusions (7) on the glass
jar neck (6); threaded ring (2) is lowered, and retainer
(10) comes into contact with the round curl (3) of the
covering disk (1) due to their conformance in terms of
the shape. Furthermore, threaded ring (2) presses the
covering disk (1) against the upper edge of the glass jar
neck (6) via seal (5), thus resulting in reliable hermetic
sealing of the jar. Curl (3) compresses elastically upon
coming into contact with retainer (10) and creates an ad-
ditional contact force between the two parts of the lid -
covering disk (1) and threaded ring (2), which increases
the shelf life of hermetically sealed jar.

[0017] The removal of the two-piece lid from the glass
jar is performed as follows.

[0018] Since the vacuum created inside the glass jar
specifically presses the covering disk (1) against the
edge of the glass jar neck (6) to create a reliable seal,
this force is not directed toward the threaded ring (2).
Therefore, threaded ring (2) can be rotated counterclock-
wise without any excessive force and without the use of
additional tools. Furthermore, as shown in Fig. 4, thread
protrusions (8) wedge in between the spiral protrusions
(7) on the glass jar neck (6) and round curl (3) of the
covering disc (1); threaded ring (2) lifts up and retainer
(10) comes out of contact with the round curl (3) of the
covering disc (1) .

[0019] As shown in Fig. 5, further rotation of threaded
ring (2) counterclockwise causes the force, created by
thread protrusions (8) and directed between spiral pro-
trusions (7) on the glass jar neck (6) and round curl (3)
of the covering disc (1), to break the seal and then easily
and uniformly, without an deformation, lift the covering
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disk (1) above the edge of the glass jar neck (6).
[0020] Next, threaded ring (2)is removed together with
the covering disk (1), which is held by thread protrusions
(8). In this case, a direct contact between the ring and
the contents of the glass jar, as well as contamination
thereof, are eliminated.

[0021] Toresealthe same jarwhileits contentsis being
used, the same covering disc and threaded ring can be
used, however, it is recommended to replace the cover-
ing disc each time before closing such jar. This is an
economical option to ensure a longer storage of the con-
tents of unsealed glass jars, since the bottom (inner) sur-
face of the covering disc will always be clean.

[0022] In the future, when using the two-piece twist-off
lid system consisting of a covering disc and a threaded
ring during home-canning, the threaded ring can be used
repeatedly, while replaceable covering discs should only
be used once. The ring can withstand up to 10,000 clos-
ing-opening cycles. The covering discs should advisably
be procured in sufficient quantities, both with and without
the ring.

[0023] As shownin Fig. 6, threaded ring (2) according
to the invention can be reinforced by using the stiffening
members arranged on its outer surface (11). As shown
in Fig. 7, the stiffening members on the outer surface (11)
of the threaded ring (2) according to the invention are
made in the form of vertical ribs (12) connected from the
top by an annular stiffening member (13). Such ring, re-
inforced by the stiffening members, can withstand up to
30,000 "closing-opening" cycles.

[0024] The proposed two-piece twist-off lid for glass
storage jars according to the invention can be used by
consumers for home-canning, as well as by the canned
foods industry for canning various types of food products
by any of the known methods, such as pasteurization,
sterilization, and conventional packaging of bulk foods
(vacuum packing). Furthermore, there is no need to re-
vamp the sealing units (can-sealing machines) of the
conventionally equipped industrial plant processing
lines.

[0025] In case of purchasing factory-made canned
food in a jar sealed with the proposed two-piece lid ac-
cording to the invention, consumers will have the oppor-
tunity to reuse not only the jar, but also the threaded ring
of such lid: this would only require replacement of the old
covering disc with a new one. Such covering discs will
be readily available through distribution networks, how-
ever, the cost thereof will be significantly less compared
to a conventional lid.

[0026] The proposed two-piece twist-off lid for glass
storage jars according to the invention is characterized
by design features which collectively provide a high de-
gree of hermetic sealing, while allowing for a multiple use
of the threaded ring with the possibility of replacing the
covering disc.
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Industrial applicability

[0027] Components of the two-piece twist-off lid for
glass storage jars can be manufactured in accordance
with their design features based on the conventional in- 5
dustrial equipment by using modern technologies for
manufacturing products from thin sheet metal and plastic.

Claims 10

1. A two-piece twist-off lid for glass storage jars, con-
sisting of two separate parts, wherein the first part
of the lid is made of a sheet metal and represents a
covering disc, the edge of which is curled up to form 75
a round curl and bent outward to form an annular
channel for placing a seal and for seating said cov-
ering disk on the edge of the jar neck, and the second
part of the lid is made of a plastic material and rep-
resents a cylindrical threaded ring, the inner surface 20
of which is provided with retaining thread members
for locking thereof on the jar neck, characterized in
that the upper part of the threaded ring extends ra-
dially inward to form a retainer of the edge of the
covering disc, which geometrically conforms to the 25
curl of the covering disc, while the retaining thread
members are made in the form of blade-like protru-
sions arranged at an angle along the circumference;
the covering disk is made of elastic tinplate having
a thickness of 0.08-0.16 mm and Rockwell hardness 30
of 58-64.

2. The two-piece twist-off lid for glass storage jars ac-
cording to claim 1, characterized in that the thread-
edringis made of heat-resistant polycarbonate plas- 35
tic.

3. The two-piece twist-off lid for glass storage jars ac-
cording to Claims 1 or 2, characterized in that the
outer surface of the threaded ring is provided with 40
the stiffening members in the form of vertical stiffen-
ing ribs connected from the top by an annular stiff-
ening member.

45

50

55



EP 3 805 125 A1

Fig. 1



EP 3 805 125 A1

Fig. 2



EP 3 805 125 A1

Fig. 3



EP 3 805 125 A1

Fig. 4



EP 3 805 125 A1

Fig. 5

10



EP 3 805 125 A1

. &

Fig. 6

Fig. 7

1"



10

15

20

25

30

35

40

45

50

55

EP 3 805 125 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/UA 2018/000141

A.  CLASSIFICATION OF SUBJECT MATTER
B65D 41/04; B65D 41/17; B65D 41/18; B65D 41/28; B65D 45/30; B65D 51/14; B65D 51/18

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

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
MPK: B65D41/04; B65D41/17; B65D41/18; B65D41/28; B65D45/30; B65D5 1/14; B65D51/18
SRC: B65D41/0492 B65D41/17 B65D41/18: B65D41/28: B65D45/30: B65D5 1/14: B65D5 1/18

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

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

Espacenet, Google

C. DOCUMENTS CONSIDERED TO BE RELEVANT

A US 2013205718 A1 (KAPOLAS WILLIAM J [US] et al.) 1-3
15 August 2013 (15.08.2013) (fig. 1, 2, 5, 15; par. [0032]-[0038],
[0060]-[0063])

A WO 8707583 A1 (ANCHOR HOCKING CORPORATION [US]) 1-3
17 December 1987 (17.12.1987) (fig. 1, 2; p. 4, 5)

A US 2003141271 A1 (GERMAN GALEN [US] et al.) 31 July 2003 1-3
(31.07.2003) (fig. 1 ; par. [0001], [0002], [0015])

A US 4560076 A (CONTINENTAL WHITE CAP INC [US]) 1-3
24 December 1985 (24.12.1985) (the abstract; fig. 4)

A US 2017341823 A1 (WORLD BOTTLING CAP LLC [US]) 1-3
30 November 2017 (30.11.2017) (par. [0014], [0019], [0024], [0025])

D Further documents are listed in the continuation of Box C. IZ See patent family annex.

* Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international «X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other P
special reason (as specified)

means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than  «g»

g - d t ber of the tent famil
the priority date claimed ocument member of the same patent Tamily

Date of the actual completion of the international search Date of mailing of the international search report
14 March 2019 (14.03.2019) 27 March 2019 (27.03.2019)

Name and mailing address of the ISA/ Authorized officer

UA

Facsimile No. Telephone No.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

document of particular relevance; the claimed invention cannot be
. . ) . considered to involve an inventive step when the document is
“O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

Form PCT/ISA/210 (second sheet) (April 2005)

12



10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 805 125 A1

International application No.

PCT/UA 2018/000141
US 2013205718 A1l 2013-08-15 US 9688451 B2 2017-06-27
WO 8707583 Al 1987-12-17 CA 1288389 C 1991-09-03
DE 3788802 T2 1994-05-11
EP 0314684 Al 1989-05-10
EP 0314684 A4 1989-10-12
EP 0314684 B1 1994-01-12
US 4694970 A 1987-09-22
US 4748735 A 1988-06-07
US 2003141271 Al 2003-07-31 US 6662958 B2 2003-12-16
AT 312023 T 2005-12-15
AU 4892802 A 2003-08-07
AU 785454 B2 2007-07-12
BR 0306977 A 2004-12-14
BR 0306977 Bl 2014-01-28
CA 2469907 Al 2003-08-07
CA 2469907 C 2011-03-22
DE 60302650 T2 2006-06-14
DK 1470054 T3 2006-03-06
EP 1470054 A2 2004-10-27
EP 1470054 B1 2005-12-07
ES 2251690 T3 2006-05-01
MX PA04007232 A 2004-10-29
SI1470054 T1 2006-06-30
US 2004149676 Al 2004-08-05
US 7175039 B2 2007-02-13
US 2007108155 Al 2007-05-17
US 7784629 B2 2010-08-31
WO 03064276 A2 2003-08-07
WO 03064276 A3 2004-02-05
US 4560076 A 1985-12-24 OTCyTCTRYIOT
US 2017341823 Al 2017-11-30 US 2018072467 A9 2018-03-15
AU 2012319036 Al 2014-04-17
AU 2012319036 B2 2016-12-01
AU 2012319100 Al 2014-04-17
AU 2012319100 B2 2016-11-24
BR 112014008140 A2 2014-11-04
BR 112014008140 B1 2015-12-15
BR 112014008148 A2 2017-04-11
BR 112015018403 A2 2017-07-18
BR 122014019104 BI 2017-06-27
CA 2851191 Al 2013-04-11
CA 2851191 C 2018-06-05
CA 2851232 Al 2013-04-11
CA 2851232 C 2018-06-05
CA 2854442 Al 2013-06-06
CA 2854442 C 2015-03-31
CA 2899358 Al 2014-08-07

Form PCT/ISA/210 (patent family annex) (January 2015)




10

15

20

25

30

35

40

45

50

55

EP 3 805 125 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/UA 2018/000141
CA 2899358 C 2016-08-30
CA 2934757 Al 2014-08-07
CA 2934757C 2018-09-04
CN 103237737 A 2013-08-07
CN 103237737 B 2016-08-03
CN 103959136 A 2014-07-30
CN 103998348 A 2014-08-20
CN 103998348 B 2017-03-08
CN 104853994 A 2015-08-19
CN 104853994 B 2017-07-07
CN 105966742 A 2016-09-28
CN 105966742 B 2018-12-11
CN 203047736 U 2013-07-10
C0 6930333 A2 2014-04-28
CO 7030940 A2 2014-08-21
CU 20140040 A7 2014-10-02
CU 24370 Bl 2018-11-06
CU 20140042 A7 2014-10-02
DK 2951105 T3 2018-10-15
EA 201400403 A1 2015-02-27
EA 029763 Bl 2018-05-31
EA 201400402 Al 2015-04-30
EA 031323 Bl 2018-12-28
. EP 2748080 Al 2014-07-02
EP 2748080 A4 2015-03-04
EP 2748080 B1 2018-10-17
EP 2748081 Al 2014-07-02
EP 2748081 A4 2015-03-04
EP 2748081 Bl 2018-12-05
EP 2763905 Al 2014-08-13
EP 2763905 A4 2015-03-18
EP 2763905 B1 2017-03-22
EP 2788814 Al 2014-10-15
EP 2788814 A4 2015-11-11
EP 2951105 Al 2015-12-09
EP 2951105 A4 2016-10-19
EP 2951105 Bl 2018-06-27
ES 2688728 T3 2018-11-06
HK 1200154 Al 2015-07-31
HK 1202103 Al 2015-09-18
HK 1218287 Al 2017-02-10
1L 231899 A 2018-07-31
IN 4067DEN2015 A 2015-10-09
JP 2016511024 A 2016-04-14
JP 5956696 B2 2016-07-27
JP 2014531372 A 2014-11-27
JP 6127055 B2 2017-05-10
JP2016193214 A 2016-11-17
JP 6412524 B2 2018-10-24
JP 2014531371 A 2014-11-27
JP 2015507756 A 2015-03-12
KR 20140072153 A 2014-06-12

Form PCT/ISA/210 (patent family annex) (January 2015)

14




10

15

20

25

30

35

40

45

50

55

EP 3 805 125 A1

INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/UA 2018/000141
KR 20140072154 A 2014-06-12
KR 20140096383 A 2014-08-05
MX 2014004033 A 2014-09-22
MX 350035 B 2017-08-24
MX 2014004032 A 2014-09-22
MX 352782 B 2017-12-08
MX 2015009200 A 2016-03-31
PE 19762014 Al 2014-11-27
PE 20122014 Al 2014-11-27
PL 2763905 T4 2017-11-30
PL 2763905 T3 2017-11-30
RU 2541277 C1 2015-02-10
RU 2604588 C1 2016-12-10
TW 201437104 A 2014-10-01
TW 1631053 B 2018-08-01
UA 113066 C2 2016-12-12
UA 115973 C2 2018-01-25
US 2007181526 Al 2007-08-09
US 8061544 B2 2011-11-22
US 2011024381 Al 2011-02-03
US 8276773 B2 2012-10-02
US 2010200534 Al 2010-08-12
US 8365940 B2 2013-02-05
US 2012261380 A1 2012-10-18
US 8608006 B2 2013-12-17
US 2014217057 Al 2014-08-07
US 8944264 B2 2015-02-03
US 2013135589 Al 2013-05-30
US 9057880 B2 2015-06-16
US 2015177530 Al 2015-06-25
US 9310618 B2 2016-04-12
US 2015298868 Al 2015-10-22
US 9321562 B2 2016-04-26
US 2016251123 Al 2016-09-01
US 9592936 B2 2017-03-14
US 2015157535 Al 2015-06-11
US 9649254 B2 2017-05-16
US 2015034586 Al 2015-02-05
US 2017029172 A9 2017-02-02
US 2016271014 Al 2016-09-22
US 2017183132 Al 2017-06-29
WO 2007081349 Al 2007-07-19
WO 2009035472 Al 2009-03-19
WO 2013052194 Al 2013-04-11
WO 2013052219 Al 2013-04-11
WO 2013081638 Al 2013-06-06
WO 2013082326 Al 2013-06-06
WO 2014121249 Al 2014-08-07
ZA 201402238 B 2015-03-25
ZA 201402239 B 2015-03-25
ZA 201403254 B 2015-11-25
ZA 201503984 B 2016-04-28

Form PCT/ISA/210 (patent family annex) (January 2015)




EP 3 805 125 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 2003141271 A1 [0003]

16



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

