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[EN] METHOD OF FORMING A TUBULAR MEMBRANE ON A STRUCTURAL
FRAME

[EN] The present invention relates to a medical device and method of forming the
medical device. In particular, the present invention relates to a medical device having a
tubular membrane structure over a radially expandable structural frame, and to a
method of forming the tubular membrane on the radially expandable structural frame.
In one aspect, a structural frame is placed over a spinning mandrel and a fiber is
electro-statically spun over at least a portion of the structural frame forming a
membrane. A transfer sheath may be used between the mandrel and structural frame
to prevent the electro-statically spun fiber from adhering to the mandrel. In another aspect, a first membrane is spun over the
mandrel before the structural frame is placed over the mandrel. In this aspect, at least a portion of the structural frame is
sandwiched between the membranes. The membrane or membranes and structural frame form a fiber spun frame assembly. The
fiber spun frame assembly may be coated with an elastic polymer. In addition, the membrane or membranes may go through some
post processing to achieve desired characteristics or configurations.
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[EN] ENCAPSULATED HEART VALVE

[EN] The present disclosure concerns embodiments of implantable prosthetic devices,
and in particular, implantable prosthetic valves, and methods for making such devices.
In one aspect, a prosthetic device includes encapsulating layers that extend over a
fabric layer and secure the fabric layer to another component of the device. In
particular embodiments, the prosthetic device comprises a prosthetic heart valve, and
can be configured to be implanted in any of the native heart valves. In addition, the
prosthetic heart valve can be, for example, a transcatheter heart valve, a surgical heart
valve, or a minimally-invasive heart valve.
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[EN] TRI-CUSPID THREE-TISSUE PROSTHETIC HEART VALVE

[EN] This invention relates to improvements in a tri-cuspid tissue prosthetic heart valve
having a valve body with sewing holes provided at each interval between the cusps of
the valve, which improvements are realized by the formation of the tissue from three
pieces joined together at seams disposed along the intervals between the cusps of the
valve.
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[EN] PARAVALVULAR SEALING VIA EXTENDED CUFF MECHANISMS

[EN] A prosthetic heart valve 300 may include a collapsible and expandable stent 306
having a proximal end 302, a distal end 304, an annulus section adjacent the proximal end,
and a plurality of cells connected to one another in annular rows around the stent, a cuff
312 attached to the stent, and a sealing member 322 attached to the cuff and extending
from a proximal end 313 of the cuff to a free edge 323. The sealing member 322 may be
movable between an extended condition in which the free edge 323 is located proximally of
the proximal end 302 of the stent 306, and an inverted condition in which the free edge is
located distally of the proximal end of the stent and a first surface 324 of the sealing
member confronts an outward-facing surface of the cuff. Various mechanisms for moving
the sealing member 322 are also described.
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[EN] DURABLE HIGH STRENGTH POLYMER COMPOSITE SUITABLE FOR
IMPLANT AND ARTICLES PRODUCED THEREFROM

[EN] A thin, biocompatible, high-strength, composite material is disclosed that is
suitable for use in various implanted configurations. In one aspect, the composite
material maintains flexibility in high-cycle flexural applications, making it particularly
applicable to high-flex implants such as heart pacing lead or heart valve leaflet. The
composite material includes a porous expanded fluoropolymer membrane and an
elastomer, wherein the elastomer fills substantially all of the pores of the porous
expanded fluoropolymer, and the composite material comprising less than about 80
percent fluoropolymer by weight.
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Patent Number Publication Date Application Number Application Date
US2018200050 AA 20180719 US20180891131 20180207
US2019133759 A9 20190509 US20170583766 20170501
US2019269506 AA 20190905 US20190415591 20190517
US2020069418 AA 20200305 US20190679056 20191108
US2020138571 AA 20200507 US20190719621 20191218
US2021228351 AA 20210729 US20210230702 20210414
US8945212 BB 20150203 US20120485823 20120531
US8961599 BB 20150224 US20110078774 20110401
US9554900 BB 20170131 US20130798595 20130313
US9744033 BB 20170829 US20140181965 20140217
US9770327 BB 20170926 US20150598587 20150116
US9795475 BB 20171024 US20150724640 20150528
US9801712 BB 20171031 US20150622599 20150213
WO12135603 A2 20121004 WO2012US31417 20120330
WO12135603 A3 20121206 WO2012US31417 20120330
WO12167131 A1 20121206 WO2012US40529 20120601
WO14143498 A1 20140918 WO2014US16581 20140214
WO14149295 A1 20140925 WO2014US16794 20140218
WO14149319 A1 20140925 WO2014US17118 20140219
WO14158444 A1 20141002 WO2014US16807 20140218
WO14163795 A1 20141009 WO2014US16550 20140214
WO16130173 A1 20160818 WO2015US42530 20150728

US20110078774 [20110401]; WO2012US31417 [20120330]; US20110492324P [20110601]; US20120485823
[20120531]; WO2012US40529 [20120601]; US20130801701 [20130313]; WO2014US16581 [20140214]; US20130800402P
[20130315]; US20140183251 [20140218]; WO2014US17118 [20140219]; US20130779891P [20130313]; US20140181965
[20140217]; WO2014US16807 [20140218]; US20130798595 [20130313]; WO2014US16550 [20140214]; AU20120236318
[20120330]; AU20150204380 [20150717]; US20150622599 [20150213]; WO2015US42530 [20150728]; US20120485283
[20120531]; AU20120261921 [20120601]; AU20160202250 [20160412]; AU20140250034 [20140214]; AU20160269391
[20161205]; AU20170200929 [20170210]; AU20140242213 [20140218]; AU20170201104 [20170217]; AU20170201106
[20170217]; AU20170201482 [20170303]; AU20180201999 [20180321]; AU20180203416 [20180515]; AU20180208663
[20180724]; AU20180264049 [20181114]; AU20150382370 [20150728]; AU20190200491 [20190124]; AU20200201784
[20200311]; AU20200204354 [20200629]; AU20200250227 [20201007]; CA20172837098 [20170518]; CA20122837098
[20120601]; CA20122830355 [20120330]; CA20122966238 [20120601]; CA20142900805 [20140218]; CN201280036405
[20120601]; CN201280016600 [20120330]; EP20120727514 [20120601]; EP20120764638 [20120330]; EP20140707901
[20140214]; EP20140709466 [20140218]; EP20180192192 [20140214]; EP20150756503 [20150728]; JP20140502831T
[20120330]; JP20160230107 [20161128]; JP20160230107 [20120330]; JP20180153634 [20180817]; JP20160500266T
[20140214]; JP20180229231 [20181206]; JP20160500284T [20140218]; JP20190017385 [20190201]; US20150724672
[20150528]; US20150598979 [20150116]; US20170583766 [20170501]; US20170419823 [20170130]; US20170713316
[20170922]; US20170661549 [20170727]; US20130750649 [20130125]; US20140182044 [20140217]; US20130887089P
[20131004]; US20150598587 [20150116]; US20150724640 [20150528]; US20180891131 [20180207]; US20190415591
[20190517]; US20190679056 [20191108]; US20190719621 [20191218]; US20210230702 [20210414]

W L GORE AND ASSOCIATES INC

GORE AND ASS; W L GORE AND ASSOCIATES INC; HARTMAN CODY L; GASSLER PAUL D; BRUCHMAN
WILLIAM C; WALSH PETER J; WHITE CHARLES F; GORE AND; WL GORE AND ASS INC; GORE ENTERPRISE HOLDINGS
INC; W L GORE AND ASS INC

WL GORE AND ASSOCIATES INC; FINNEY BILL R; WL GORE AND ASSOCIATES INC NEWARK

WALSH PETER J; BRUCHMAN WILLIAM C; GASSLER PAUL D; WHITE CHARLES F; HARTMAN CODY L; FINNEY
BILL R; WILLIAM C BRUCHMAN; PAUL D GASSLER; CODY L HARTMAN; PETER J WALSH; CHARLES F WHITE; BILL R
FINNEY; WILLIAM; BRUCHMAN; BRUCHMAN WILLIAM; GASSLER PAUL; HARTMAN CODY; WALSH PETER; WHITE
CHARLES; FINNEY BILL

BRUCHMAN WILLIAM C CAMP VERDE; HARTMAN CODY L FLAGSTAFF; BRUCHMAN WILLIAM C
NEWARK; GASSLER PAUL D NEWARK; HARTMAN CODY L NEWARK; WALSH PETER J NEWARK; WHITE CHARLES F
NEWARK; BRUCHMAN WILLIAM C DELAWARE; GASSLER PAUL D DELAWARE; HARTMAN CODY L DELAWARE; WALSH
PETER J DELAWARE; WHITE CHARLES F DELAWARE

GRIFFITH HACK; GOWLING LAFLEUR HENDERSON LLP; GOWLING WLG CANADA LLP; SHANKS ANDREW;
MARKS AND CLERK LLP; HGF LTD; HGF; LEHMANN MARIA ISABEL; MARIA ISABEL LEHMANN NOVO; MARKS AND CLERK;

Priority Numbers:
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HONG KONG UNITALEN INTELLECTUAL PROPERTY AGENCY LTD; UNITALEN ATTORNEYS AT LAW LTD; AOKI ATSUSHI;
ISHIDA TAKASHI; KOGA TETSUJI; FUKUMOTO TSUMORU; PAUL J; FORDENBACHER ESQ PAUL J; FORDENBACHER PAUL
ET AL; WL GORE AND ASSOCIATES INC; FORDENBACHER PAUL J ET AL; WL GORE AND ASSOCIATES INC;
FORDENBACHER PAUL J; W L GORE AND ASSOCIATES INC

AL; AT; BE; BG; CH; CY; CZ; DE; DK; EE; ES; FI; FR; GB; GR; HR; HU; IE; IS; IT; LI; LT; LU; LV; MC; MK;
MT; NL; NO; PL; PT; RO; RS; SE; SI; SK; SM; TR; BA; ME; AE; AG; AM; AO; AU; AZ; BB; BF; BH; BJ; BR; BW; BY; BZ; CA; CF;
CG; CI; CL; CM; CN; CO; CR; CU; DM; DO; DZ; EC; EG; GA; GD; GE; GH; GM; GN; GQ; GT; GW; HN; ID; IL; IN; JP; KE; KG; KM;
KN; KP; KR; KZ; LA; LC; LK; LR; LS; LY; MA; MD; MG; ML; MN; MR; MW; MX; MY; MZ; NA; NE; NG; NI; NZ; OM; PE; PG; PH;
QA; RU; RW; SC; SD; SG; SL; SN; ST; SV; SY; SZ; TD; TG; TH; TJ; TM; TN; TT; TZ; UA; UG; US; UZ; VC; VN; ZM; ZW; ZA; BN;
IR; PA; SA
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[EN] CARDIAC VALVE SUPPORT STRUCTURE

[EN] Cardiac valve supports and their methods of use.

A61F2/24; A61M29/02; A61M31/00; A61F2/82; A61F2/852

A61F2/2409; A61F2/2412; A61F2/2415; A61F2/2418;
A61F2/2433; A61F2/2436; A61F2/2442; A61F2/2445; A61F2/2466; A61F2210/0014;
A61F2220/0025; A61F2230/0006; A61F2230/001; A61F2230/0069; A61F2250/0036;
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[EN] SURGICAL HEART VALVE FLEXIBLE STENT FRAME STIFFENER

[EN] A prosthetic heart valve includes an annular frame having annularly spaced
commissure portions and an annulus portion disposed near an inflow edge, a fabric
covering at least a portion of the frame and a valve assembly connected to the frame at
the commissure portions, the valve assembly including a plurality of leaflets. A
stiffening member is disposed about the frame to limit ovalization of the frame when a
radial force is applied to the frame.
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[EN] MINIMALLY-INVASIVE HEART VALVE WITH CUSP POSITIONERS

[EN] A prosthetic heart valve having an internal support frame with a continuous, undulating
leaflet frame defined therein. The leaflet frame has three cusp regions positioned at an inflow
end intermediate three commissure regions positioned at an outflow end thereof. The leaflet
frame may be cloth covered and flexible leaflets attached thereto form occluding surfaces of the
valve. The support frame further includes three cusp positioners rigidly fixed with respect to the
leaflet frame and located at the outflow end of the support frame intermediate each pair of
adjacent commissure regions. The valve is desirably compressible so as to be delivered in a
minimally invasive manner through a catheter to the site of implantation. Upon expulsion from
catheter, the valve expands into contact with the surrounding native valve annulus and is
anchored in place without the use of sutures. In the aortic valve position, the cusp positioners
angle outward into contact with the sinus cavities, and compress the native leaflets if they are
not excised, or the aortic wall if they are. The support frame may be formed from a flat sheet of
Nitinol that is bent into a three-dimensional configuration and heat set. A holder having spring-
like arms connected to inflow projections of the valve may be used to deliver, reposition and re-
collapse the valve, if necessary.
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[EN] PROSTHETIC VALVE WITH VORTICE-INDUCING BAFFLE

[EN] A prosthetic valve comprising a stent frame, a valve structure, and a baffle
structure. The stent frame defines a lumen. The valve structure is disposed within the
lumen, and defines an inflow side and an outflow side. An outflow track is established
within the lumen downstream of the outflow side and along which fluid flow from the
valve structure progresses. The baffle structure is connected to the stent frame
downstream of the outflow side and is configured to induce vortical flow, for example
including a vortex ring. In some embodiments, the prosthetic valve is a transcatheter
prosthetic mitral valve having three leaflets.
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[EN] ANATOMICALLY APPROXIMATE PROSTHETIC MITRAL HEART VALVE

[EN] An anatomically approximate prosthetic heart valve includes dissimilar flexible
leaflets, dissimilar commissures and/or a non-circular flow orifice. The heart valve may
be implanted in the mitral position and have one larger leaflet oriented along the
anterior aspect so as to mimic the natural anterior leaflet. Two other smaller leaflets
extend around the posterior aspect of the valve. A basic structure providing peripheral
support for the leaflets includes two taller commissures on both sides of the larger
leaflet, with a third, smaller commissure between the other two leaflets. The larger
leaflet may be thicker and/or stronger than the other two leaflets. The base structure
defines a flow orifice intended to simulate the shape of the mitral annulus during the
systolic phase. For example, the flow orifice may be elliptical. A relatively wide sewing
ring has a contoured inflow end and is attached to the base structure in such a way that the valve can be implanted in an intra-atrial
position and the taller commissures do not extend too far into the left ventricle, therefore avoiding injury to the ventricle.
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[EN] MINIMALLY INVASIVE MITRAL VALVE REPLACEMENT WITH BRIM

[EN] A collapsible-expandable tubular stent (29) constructed of shape-memory material
which is implantable into a human heart, which comprises proximal and distal rings
(71,73) and at least two spaced apart posts (69) that extend axially between said rings
(71, 73), said distal ring (73) comprising a plurality of distal arms (77) which are
connected to the distal ring (73) at only one end and which have a free opposite end;
said proximal ring (71) comprising a plurality of, which are connected at only one end
to the proximal ring (71) and which have a free opposite end, which proximal arms (75)
are constructed to swing radially outward at their free ends.
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[EN] MINIMALLY-INVASIVE HEART VALVES AND METHODS OF USE

[EN] Expandable heart valves for minimally invasive valve replacement surgeries are disclosed. In a
first embodiment, an expandable pre-assembled heart valve includes a plastically-expandable
annular base having plurality of upstanding commissure posts. A tubular flexible member including a
prosthetic section and a fabric section is provided, with the prosthetic section being connected to the
commissure posts and defining leaflets therebetween, and the fabric section being attached to the
annular base. In a second embodiment, an expandable heart valve includes an annular tissue-
engaging base and a subassembly having an elastic wireform and a plurality of leaflets connected
thereto. The annular base and subassembly are separately stored and connected just prior to
delivery to the host annulus. Preferably, the leaflet subassembly is stored in its relaxed configuration
to avoid deformation of the leaflets. The expandable heart valves may be implanted using a balloon
catheter. Preferably, the leaflets of the heart valves are secured to the commissure regions of the
expandable stents using a clamping arrangement to reduce stress.
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[EN] BAR-LESS COMMISSURE ATTACHMENT FOR PROSTHETIC VALVE

[EN] An implantable prosthetic valve, according to one embodiment, comprises a
radially collapsible and expandable frame and a leaflet structure supported within the
frame. The leaflet structure can comprise a plurality of leaflets paired together at
commissures. In one embodiment, the commissures can comprise leaflet tabs rolled
into spirals around non-rigid reinforcing inserts. In another embodiment, the
commissures can comprise a reinforcing sheet folded around leaflet tabs.
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EP3485848 B1 20200916 EP20180210741 20111005
EP3494928 A1 20190612 EP20180210706 20111005
EP3494928 B1 20200617 EP20180210706 20111005
EP3498225 A1 20190619 EP20190154544 20111005
EP3498225 B1 20200617 EP20190154544 20111005
EP3498226 A1 20190619 EP20190154572 20111005
EP3498226 B1 20200205 EP20190154572 20111005
EP3590472 A1 20200108 EP20190189837 20111005
EP3590472 B1 20210317 EP20190189837 20111005
EP3593762 A1 20200115 EP20190189293 20111005
EP3593762 B1 20201125 EP20190189293 20111005
EP3616651 A1 20200304 EP20190203737 20111005
EP3616651 B1 20210407 EP20190203737 20111005
EP3626208 A1 20200325 EP20190203742 20111005
EP3626208 B1 20210407 EP20190203742 20111005
EP3669828 A1 20200624 EP20190206328 20111005
EP3669828 B1 20210505 EP20190206328 20111005
EP3669829 A1 20200624 EP20190209230 20111005
EP3669829 B1 20210915 EP20190209230 20111005
EP3960126 A1 20220302 EP20210196048 20111005
EP4039229 A1 20220810 EP20220159674 20111005
EP4042974 A1 20220817 EP20220161314 20111005
ES2781788 T3 20200907 ES20190154572T 20111005
ES2805467 T3 20210212 ES20180210706T 20111005
ES2813091 T3 20210322 ES20190154544T 20111005
ES2834106 T3 20210616 ES20180210741T 20111005
ES2855679 T3 20210924 ES20190189293T 20111005
ES2867970 T3 20211021 ES20190189837T 20111005
ES2875847 T3 20211111 ES20190203742T 20111005
ES2879553 T3 20211122 ES20110831542T 20111005
ES2880607 T3 20211125 ES20190203737T 20111005
ES2883098 T3 20211207 ES20190206328T 20111005
ES2891075 T3 20220126 ES20190209230T 20111005
HK1188113 A1 20140425 HK20140101438 20140214
HK1188113 B 20210924 HK20140101438 20140214
HK40008856 A1 20200619 HK20190132112 20140214
HK40008856 B 20210226 HK20190132112 20140214
HK40009983 A1 20200703 HK20190133351 20140214
HK40009983 B 20210205 HK20190133351 20140214
HK40009987 A1 20200703 HK20190133355 20140214
HK40009987 B 20210205 HK20190133355 20140214
HK40010099 A1 20200703 HK20190133530 20140214
HK40010099 B 20210205 HK20190133530 20140214
HK40020792 A1 20201030 HK20204010289 20140214
HK40020792 B 20210416 HK20204010289 20140214
HK40020800 A1 20201030 HK20204010476 20140214
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https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP2624785&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3485848&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3485848&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3494928&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3494928&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3498225&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3498225&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3498226&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3498226&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3590472&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3590472&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3593762&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3593762&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3616651&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3616651&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3626208&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3626208&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3669828&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3669828&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3669829&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3669829&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP3960126&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP4039229&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=EP4042974&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2781788&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2805467&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2813091&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2834106&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2855679&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2867970&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2875847&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2879553&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2880607&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2883098&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=ES2891075&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK1188113&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK1188113&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40008856&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40008856&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40009983&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40009983&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40009987&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40009987&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40010099&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40010099&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40020792&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40020792&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40020800&kd=A1


Patent Number Publication Date Application Number Application Date
HK40020800 B 20210618 HK20204010476 20140214
HK40030780 A1 20210305 HK20204020932 20201126
HK40030780 B 20220401 HK20204020932 20201126
HK40033139 A1 20210409 HK20204022369 20140214
HK40033139 B 20210730 HK20204022369 20140214
HR20200442 T1 20200612 HR20200000442 20200318
HR20200997 T1 20201016 HR20200000997 20200624
HR20201322 T1 20201127 HR20200001322 20200825
HR20201796 T1 20210108 HR20200001796 20201110
HR20210155 T1 20210319 HR20210000155 20210129
HR20210684 T1 20210611 HR20210000684 20210503
HR20210771 T1 20210723 HR20210000771 20210513
HR20211464 T1 20211224 HR20210001464 20111005
HU050018 T2 20201130 HU20180210706T 20111005
HU050568 T2 20201228 HU20190154544T 20111005
HU051454 T2 20210301 HU20180210741T 20111005
HU053080 T2 20210628 HU20190189293T 20111005
HU053080 T4 20211129 HU20190189293T 20111005
HU053890 T2 20210728 HU20110831542T 20111005
HU055753 T2 20211228 HU20190206328T 20111005
HU056970 T2 20220428 HU20190209230T 20111005
JP2013543406 A2 20131205 JP20130532923 20111005
JP2013543406 T2 20131205 JP20130532923T 20111005
JP2016209665 A2 20161215 JP20160173406 20160906
JP6196358 B2 20170913 JP20160173406 20160906
LT2624785 T 20210510 LT20110831542T 20111005
LT3485848 T 20201125 LT20180210741T 20111005
LT3494928 T 20200727 LT20180210706T 20111005
LT3498225 T 20200910 LT20190154544T 20111005
LT3498226 T 20200410 LT20190154572T 20111005
LT3593762 T 20210210 LT20190189293T 20111005
LT3669828 T 20210525 LT20190206328T 20111005
LT3669829 T 20211025 LT20190209230T 20111005
PL2624785 T3 20211011 PL20110831542T 20111005
PL3494928 T3 20200907 PL20180210706T 20111005
PL3494928 T4 20201228 PL20180210706T 20111005
PL3498225 T3 20201116 PL20190154544T 20111005
PL3498226 T3 20200629 PL20190154572T 20111005
PL3590472 T3 20210712 PL20190189837T 20111005
PL3593762 T3 20210504 PL20190189293T 20111005
PL3616651 T3 20210802 PL20190203737T 20111005
PL3626208 T3 20210913 PL20190203742T 20111005
PL3669828 T3 20210830 PL20190206328T 20111005
PL3669829 T3 20211220 PL20190209230T 20111005
PT2624785 T 20210628 PT20110831542T 20111005
PT3485848 T 20201112 PT20180210741T 20111005
PT3494928 T 20200702 PT20180210706T 20111005
PT3498225 T 20200904 PT20190154544T 20111005
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https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40020800&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40030780&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40030780&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40033139&kd=A1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HK40033139&kd=B
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20200442&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20200997&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20201322&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20201796&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20210155&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20210684&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20210771&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HR20211464&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU050018&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU050568&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU051454&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU053080&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU053080&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU053890&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU055753&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=HU056970&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=JP2013543406&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=JP2013543406&kd=T2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=JP2016209665&kd=A2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=JP6196358&kd=B2
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT2624785&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3485848&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3494928&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3498225&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3498226&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3593762&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3669828&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=LT3669829&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL2624785&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3494928&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3494928&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3498225&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3498226&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3590472&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3593762&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3616651&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3626208&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3669828&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PL3669829&kd=T3
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT2624785&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3485848&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3494928&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3498225&kd=T


Patent Number Publication Date Application Number Application Date
PT3498226 T 20200330 PT20190154572T 20111005
PT3590472 T 20210414 PT20190189837T 20111005
PT3593762 T 20210127 PT20190189293T 20111005
PT3616651 T 20210506 PT20190203737T 20111005
PT3626208 T 20210422 PT20190203742T 20111005
PT3669828 T 20210712 PT20190206328T 20111005
PT3669829 T 20211015 PT20190209230T 20111005
RS60104 B1 20200529 RS20200000293 20111005
RS60677 B1 20200930 RS20200000755 20111005
RS60735 B1 20200930 RS20200001014 20111005
RS61073 B1 20201231 RS20200001343 20111005
RS61523 B1 20210331 RS20210000196 20111005
RS61831 B1 20210630 RS20210000524 20111005
RS61904 B1 20210630 RS20210000572 20111005
RS62462 B1 20211130 RS20210001192 20111005
SI2624785 T1 20210831 SI20110031970T 20111005
SI3485848 T1 20201231 SI20110031931T 20111005
SI3494928 T1 20200831 SI20110031891T 20111005
SI3498225 T1 20201030 SI20110031910T 20111005
SI3498226 T1 20200430 SI20110031859T 20111005
SI3593762 T1 20210331 SI20110031945T 20111005
SI3669828 T1 20210831 SI20110031974T 20111005
SI3669829 T1 20211130 SI20110032003T 20111005
TR202004969 T4 20200421 TR20200004969T 20111005
TR202011412 T4 20200821 TR20200011412T 20111005
TR202013321 T4 20200921 TR20200013321T 20111005
TR202017945 T4 20201123 TR20200017945T 20111005
TR2021005094 T4 20210421 TR20210005094T 20111005
TR2021006474 T4 20210521 TR20210006474T 20111005
TR2021006539 T4 20210521 TR20210006539T 20111005
TR2021007438 T4 20210521 TR20210007438T 20111005
TR2021007927 T4 20210621 TR20210007927T 20111005
TR202101346 T4 20210222 TR20210001346T 20111005
TR2021015068 T4 20211021 TR20210015068T 20111005
US10433958 BB 20191008 US20180201800 20181127
US10433959 BB 20191008 US20180202701 20181128
US10478292 BB 20191119 US20180202469 20181128
US10537423 BB 20200121 US20160194375 20160627
US10729543 BB 20200804 US20190705930 20191206
US10828155 BB 20201110 US20190694983 20191125
US10842622 BB 20201124 US20190697983 20191127
US10849741 BB 20201201 US20190601414 20191014
US10849742 BB 20201201 US20190694203 20191125
US10849743 BB 20201201 US20190697065 20191126
US10856976 BB 20201208 US20190695785 20191126
US11123184 BB 20210921 US20190657915 20191018
US2012089223 AA 20120412 US20110253698 20111005
US2012123529 AA 20120517 US20110253689 20111005
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https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3498226&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3590472&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3593762&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3616651&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3626208&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3669828&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=PT3669829&kd=T
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS60104&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS60677&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS60735&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS61073&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS61523&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS61831&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS61904&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=RS62462&kd=B1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI2624785&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3485848&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3494928&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3498225&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3498226&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3593762&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3669828&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=SI3669829&kd=T1
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR202004969&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR202011412&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR202013321&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR202017945&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR2021005094&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR2021006474&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR2021006539&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR2021007438&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR2021007927&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR202101346&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=TR2021015068&kd=T4
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10433958&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10433959&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10478292&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10537423&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10729543&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10828155&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10842622&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10849741&kd=BB
https://www.patbase.com/familyexplorer/public/index.php?fn=50916057&pn=US10849742&kd=BB
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