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(57) Abstract: Provided are an IL-8 inhibitor, an anti-aging agent for the skin, and a method for controlling skin aging that
uses the same. Provided are an IL-8 inhibitor, an IL-8 translation inhibitor, and an anti-aging agent for skin that contain
at least one selected from a thyme extract, a fennel extract, a rose extract, a marjoram extract, and a cabbage rose extract
as an active ingredient. This anti-aging agent for skin successfully prevents skin aging via IL-8 inhibition.
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Fre. AR, IL-8HIHIZN LT, RESMEOIEIEREE. REZCHERE
DIEMINE], IL-8IC & 2 REHMBEOE(LIME. ) /I ERERTORESE
L BDREBLMEICETREROLODOA TFT v aAvlEY. 71 F3
THEY. NSHEY. P a5 AHEEY. B 30NSHENBIRET S

E e B

RICERERNIC & > TARBP%E I SICHEMICEREAYT 2, 4d. AFREBIECh
ICEYBREINSEDTIEAW,

<EBR 1 :IN#RIC & B EREHBIL-8EDEIL>
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[0042]

[0043]

[0044]

[0045]

BEWMBAROREACHRORAN

KACX(E M HEEA L7-08%. 21i%. 62RO KEREREALHMAEIL. primeria
75cm? flask~b0/5cells/flask/20mLTHEE L. EREE MREB{CHIEIER
BEih (HuMed ia-KB2, KURABOU) #FWTHEE LA, Y 7AVIL Y MIRDFE
T2RICIEEHR# ATV, MY TV EBWLWTRARE. bwell plate~n25F
cells/wel ITHERE L /=,

ELISAT v 24 I & B IL-8EDAIE :
BEH) S2ERICKREALMEICE 1T ZELISAT v 24 #1TWIL-8E 5 RIE L
foo Bwell plate THEE LB FHHEROKREACMAIAEZ. Tnl PBSTHEL
. RIPA Buffer (+h 354 %) THIREZ®AILL. RV LA /—=ZHWTEYR
Lo BCAZ v EAICTHVNRIEEZREL. T TNDS VIR ERE
%500ug/mLICFREE L, 4 VNV ERERAE LYY FILIE. Quantikine HS
human IL-8 ELISA kit (R&D systems, HS800)7% Fi\ T EEMHT L 7=,

fER

BREMTICRT., EHABWVESICLY REMBICHSITBIL-88IE<
Mo TWe, ZOBRICEYMERICE Y REHEICS T ZIL-8E 3BT 2

ENTERIND,
<EBR2 : IL-8IC & 2 REMARIBIEN DR E
KEAHRBORR :

ScienCel LM S8 A L 7=Human Epidermal Keratinocytes—fetalid. iMatr
ix-511TI—hLATZ7SZ2IT, EFE MREAHAGIEIER S (HuMedia-
KB2, KURABOU) ZFIWWTIEE L7c, —EMM LcMIRZICIL-8 (15ng/ml) %R
mL. IL-8EETTC=#R1T7o7/=, IL-8ERMDIFE. WCICIL-8 (15ng/ml
) EHITIL-8BAEFHI (SB225002 : 40nM) ZRML7BEZI bO—JLE L
1o WA, TROIO=—FiaeTMIcA W,

Feeder layer DER :

Mouse 3T3#AAE % 175cm2 flaskiZ2.5X 105cells/flask, 10%FBS-DMEMCiEfE
L. 2BIC1OgHc# L=z, Y7 a7 T MEIC, 10wg/mL mitomycin
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[0046]

[0047]

[0048]

[0049]

C medium (Img/mL mitomycin C/PBS 200wl + 20mL 10%FBS-DMEM) CHEithzz
L. STETIWEA Y F a2 R—b L, TDH%20nLD10%FBS-DMEMT 112z #
L —BREEERICTrypsinTEIUR L7, IR L Z2#BREIE /N2 —II THIRR
= (3.0Xx105cells/mL/tube) L 7=,

0= —fREDETHE -

Mitomycin CALIE3T3HMAE(3.0X 105cells/mL/tube) &, 6well platell. 5X1
O5cells/wel ITHEFE L. 10%FBS-DMENT—BRIZEHR L/, T DR, LEOHFET
MAC L REALMAE%E1.0X10%cells/we LLTHERE L. Humedia-KG2CHEE L
foo 2EBEITHEMTE L 2, BEEMBRIC, A RRILLN0ERILT Y >V
). ER. 102EE Lk, HEEk. VRSV A4F Ly MER (0.29g 7Y
AZWNAF Ly b, 20mk X4/ —)L+80mL milliQ) %Z1Iml/wellTHOA.
ERTHODFEI B/, PBSTHSRR, BRIETEEZEF L. win roof T
A0Z—HH LTI —Y A Az ERETICTER LK,

fEoR

EREM2ICRYT, IL-8ZRMLAEBSRERNOBEICLEATIOZ—
BABERBITED L, IL-8REFZMA S &0 —HORBEDIEIHE S h
TWe, ZOBRICLYIL-BICK Y REMOIBIEENEL T 505 IL-8%
FEEYT2&OETEZIENTEIND,

<ER3 : IL-8IC L 2 RKBMEETFRRANOHE

REABCHEEDRS

EER2 & EHk. ScienCel st SEEA L 7=Human Epidermal Keratinocytes—f
etalld, iMatrix-511TI—hLAT7S5ROT, ERE FREALHRIEIER
i (HuMed ia-KB2, KURABOU) &P\ THEEE L7z, — MR L72MRRICIL-8 (1
bng/ml) ZRML. IL-8REBEFT=MRIT o/, IL-8ERMDZEZI > b
A—Jb& Ui, kR, RNase Easy mini kit%& UL TnRNAZ R L. Super
script VILO cDNA synthesis kit&Z W TcDNAZERSE LgPCREY > I E L
1o

qPCR :



WO 2022/034833 13 PCT/JP2021/028832

FEEDOHETHESEL L/=qPCRAY > I &AL, StepOne (Applied Bioscien
ce) ICT. Platinum SYBER Green gqPCR SuperMix-UDG (Invitrogen) & TFEC
DTS4 —ERAVWTEERNEERY 2 & ICLYHHRELRF THBLr
91 DERMEN 21T o2

B2M forward : 5 -GTGGGATCGAGACATGTAAGCA-3’ (EH&ES 1)

B2M reverse : 5 -CAATCCAAATGCGGCATCT-3’ (BRHES2)
LRIGT forward : 5 -CTTGACCTGGGTTCTGGGTA-3" , (E23&E=S 3)
LRIG1 reverse : 5 -GGCCAAAGGAACATTTGAAG-3" , (Ec3&ES4)

[0050] #&R :

EREMIICAT, IL-8ZRMNT 2 & RRALMBICEIT2Lrigl DXEIRE
DERICER L TWe, ZOHERICE Y IL-8I3 KEH#MEDIETERE & KR S
H2ERAD’H D ENTERIND,

[0051] <X§&4 :IL-8IC&2HEMEOEL>

KEA{HROES

EERIDHETHEE L AREALMREO—E%Z., ANEERICHIT 2 E/LME
IR T 27D DSA-B-Gal assaylCFW e,

[0052] SA-B-Gal assay :

Senescence Detection Kit (ab65351, abcam) =AW TCTERE L /=, LE2HE
%PBS InlTHE% L7cDB. Fixative Solution&IIX 159RTTA v F a1 R—
N L7, Fixative solutionZf& =X, Staining solution mix%500w L0 % T3
TCT—HeA Vv FarR—hk Lk, REANFZNTEEL., RS L TSA-
B-GalfztEMiig®iz h o > b L. £MREEZY OSA-B-GalBBIEMIR O EIEG

(= (SA-B-GallmItHHREE/ £MAEED) X100) Z8H L,
[0053] &R :

BREE4ITRT, IL-8ZRINT % &SA- B -GalfF MO S L UEIEH
ML TWe, COBRICKYIL-BEIEEHMBOZCZRET ZERI’H D
ZENTERIND,

[0054] <{3EERS : MEmICL Z2RRALCHRMIRERE) VI E~DZE>
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[0055]

[0056]

b NERETOY I OBBRERE

BEEERAZ D20-3018 (EEEY) S LVTRDT0-80K (B#E) Db MED
SEELREIEAMX/XS T 47 Ay JICLEEDERV,. EX3undiE
IR A EBL U7, SEUIEIA IR, FY L UICLBH/85 7 4 1B L. EtOH (C
& 233K, PBS Bk, 4CICT—H. —RAKORBEIT 72, —RA
ICIE. HALYVE-1304k (Rabbit IgG, ReliaTech) & & UMAMCSPHEiA (Mouse
IgG2a, Millipore) Z{ER L7, &7, HuikIZ12%BSA/PBSTI00EHEIRL . %
BT o7, PBSTIEMEAEE, E— RIMIEOEMEICHIG L8 (Alexadd
8. Alexab94) 1ZE#H L7 RIMMKICTER. —BFREE. BAFGICTREIE
oo ZIRFUARIZ12)BSA/PBST200f5 %R L /=, PBSTIMBLi%4&. DAPIAYHA
BFUCTHARIC, BABRREITo L, REBMRIEEE L LMBERICS
F3EIEMEZEEH L, YV YNRNERREINALBLOEELZRE LSRR
BICHBIT2EEMNEEE Lk, REBHMBEKE Y v\ EEEOHEEEEET
Y v OREERGBEICE Y KD,

fER

EREOREBMEHERCY Y AABEEEOWThENEEHOEDLY D
B> (F—FRIY) , BICKREBRMBEKE ) v AAEmEIIERRRIC
HBZENDM o (B5) . ZOBRICE Y MERIC & VY REBHREL R D
LU VIREMENRZDIENRBINS, F/o, MERICEYIL-8AMENT
32&E. HEMBOELE) YVIREDRBONMISHDOERLH B &HR
XN, BWIIBETIERWVWEDOD, VIUNEICIYEIRL EAah kI
L-8A BB DE L & (B L TW D ATREME. 4 2 W KIL-8HY ) v/ EHEREIC
BREBERIFTIEICIY Y VNEREDNBLTDEICLY ) VREILE
YER L ENAh > BEDD REHEOEL Z(EE L TWBABEENE R
bhd,

EER1-5DFERICLY., MEHICE YIL-8HAEM L., IL-8DIEMICL Y RE
HMREOZBLESIMEINZ ZENEIMD, LES>T, IL-8%2IFHITE &
Ik Y REMIEOMEBLIERTEZ I EPHFEIND, Lo T UWTOE
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BRICK YIL-8%NEIT 2MEARER L,
[0057] <<EEE&G6 :IL-8iN4I¥E DiEFE>

IL-8iNHIEA DFHER RER & L TUTEZBA W,

[&1]

47‘_3?°)—‘v:|rﬂﬂﬂﬂj%l A4 7X%< vy (Thymus serpyllum) #h_FZR
L3-FFLodya—I)LEEY

T4 X 3D 74 % 37 (Foeniculum vulgare) B%E
L3-ZFLodya—ILmtEY

INSHEY A =+/35 (Rosa canina) =%
L3-FFLody)a— )Lty

T asS LY << 354, (Origanum majorana) #
1,3-FFLod)a— )Lty

A IAINSTHEY 4 32/\5 (Rosa centifolia) &
L3-7FLodya—)LiHY

[0058] ZDMEMEMOHEE WL LRABRRDPERKD 22, 5511687
HOEmEANZRRL .
[0059] HAREIEE -
FEb MNEIRAEREAICHMA (ScienCellft, Cat No.2120) #XREA1L
MRS ESEH (U SR U4, KK-2150S) (ICTHEE Lz, % IC2.5X 105 cel
ls/well/2nLIC7 2 & D 1C6well plate~iBIE L. 24BFEBICEF AR L
o FFZH 5 UHIMSOIC TIONIC L= D% 100054 FRTHMICIN A KR
B0.01%& L7z, O bA—JLIEZDMS0% 10005 A FRTHRM L 7z, FF & FNIN24
BIREIRICTRNAZ [EUX U /e, FELISARIC &L 24 /R EEENT TIAERRMAS
RS IC S /R B AL L =,
[0060] 1. EETFRIEFENICEDCIL-SRRNGVERZET 2MWED—RAVY
—=—v:
FEERIN2485E % OMAE A SRNADERIL, Quiagen Rneasy mini Kit (Qui
agentt) AR\, cDNADEHIESuperScript VILO ¢DNA Synthesis Kit (Ther
mo Fisher Scientifictt) (CTITo7, IL-8B L UBMDELEFRIZEZIZ. Pl

atinum SYBR Green qPCR superMix-UDG (Invitrogen Japan, Tokyo, Japan)
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%A\ TSyber GreenBICTIT o7z FRLAETSAT—IZUTORY THB
B2M forward : 5 -GTGGGATCGAGACATGTAAGCA-3’ (BECHES 1)
B2M reverse : 5 —CAATCCAAATGCGGCATCT-3’ (BELHIES 2)
IL-8 forward : 5 -GGGTACCCAGTTAAATTTTCATTTC-3’ (BEL7IES5)
IL-8 reverse : 5 -CAAGTTTCAACCAGCAAATTACT-3’ (BL5%ES 6)
[0061] —RRV)—=VJRIN=1, EFIREL.01%TiTo/, —RRV)—=v
T, A bO—ILDIL-8/B2MEL Y £ BRICHEWIL-8/B2ME Z R X 72U\
BxIL-8RIBIGIER 2B T 2MEDERHE L TIBEAN H2MERE L 1=
[0062] 2. 4RO BEERTICESIL-SERINGIGER BT 2MEDIRRY
)—=> 4
—RRAHY—ZV T TEEINB2RICD X, FHRED. 01% TN=3TIL-8
SUNVEBICEDE, ZRRAV )=V J%T>7,
EXIARINASEERI DHERE (bwell plate) %2mL PBSTIEME&%. RIPA Buffe
r (7454 %k, Cat No.08714-04) ([CTHIlRZBME L, RO TRARY
VIRV BERBRIE., EBEELOIRL. Y VRVERBRE Lz, BCAKIZTY
INYOBEEAMIE L., IL-8 ELISA kit (abcam%t, Cat No.ab46032) % LT,
IL-8RE % RIE L.
[0063] ZURRVY—ZVJDERDY ¥/ ERBIMNFINRICE D X IL-8FHERIT
FIVERAET2MEOERFE LTRENSI6MBE L7,
[0064] 3. EFEEDEWILZYIVIIBEOBTICETIKZRRI)—=Y
7
ZRRAOVY—Z VT TREINLIGRICD . FFEEZ0.001%. 0.01%.
0.1%., BN=3TIToUMEI—R, ZRRAV ) —=V T ERBEOAEICLY
B FRIBEIL-8/BME L OIL-8% v/ EBE (po/mL) %ZRIE L, Ein
FHRREIL-8/B2MIDOE, I bO—IL%E10%& LTIy bO—LIIET S
KBREFIRMEBORITE (% of control) ZEBH L, AKICHY VNIV ERE
IK2WTHaY bO—ILIZHT BEIE (% of control) ZEH L/, #HERE
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[0065]

[0066]

[0067]

[0068]

ZUTORNICHE > TEE LIL-8EEREICE DK =ZRR VY — =V T %1721
[#01]

BRE(W = (22 rA—LIZHTZIL-88 R EEDEE /2> bAO—LIZHT S
IL-8EEFHRIRMEDES) x100

ERRAVV -V T ORREL YVIREKRENICIL-SEERIGEVER 2B T 2%
BELTA7FTva0mEY. 74 FavEHY. NSHEHEY Va5
LY. T4 IONSHEYORERE L .

<FER7: BREFICLZ2EEHBICS T ZIL-8ER~NDRE

EERO6 TEEINLOMICDOWTREACMRICN T 5 IL-8IIHIRDBEIR
MR LT,

bwell plate THEEB LARERBEOEREAILMEA, 1nL PBSTH%EL. R
IPA Buffer (Fh 54 #) THIBRZTARLL. RILA—ZRVWTEIL
feo BCAZ v EZAICTHVNIEEEZREL. BY VY TILOSY VIRV ERER
500 wo/mLICEREE L7z, 4 VRV ERERAE LYY FILIE. Quantikine HS
human IL-8 ELISA kit (R&D systems, HS800)%FRWTEEMHTL. IL-8& (
pg/mL) RU'IL-8EHER=E (IL-8 translation) (%) %#EE6 *FE U AHETEH
L7z,

fER

BREZE6— 1017, 1 7F v AVHEN. V4 Fa vy, A
SHEY. v¥aSAaHEY. £ 3UNSHEYOIL-84 v/ BEBRES
SUBERREMET L THY., IL-8ERINFIIRABIRMEEZ ® > TnI i,

PEDRRICEY., 41 THFT v a0MEY. V4 F a3 DHEY. NS
. =35 LmMmEY. 4 I3 VNASHEYICIE. IL-80HHEL &Y biFIl-
SOBIERINENICERTH D Z &b o7, MEICE Y IL-8IXIEINT 2 A%, IL
8T &ICL Y. RERMIEOIBIERE. KEE/CHIEOIBIMIH
. HEBMREOZIE, OWTIEREBOECIFNICEDTHD, X, INEd
ICBITBIL-8DIEME FEMEELE ) YANERD EOEEL B IN S,
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s5RIA1]

[553K1R2]

[553KIR3]

55 KIR4]

[E53KIR5]

[E53KIR6]

AR DEIF

AT7HFRT v AVHEY. VA Faomb. NSHEY. vYad
LY. B4 IONRSHEDOD L EBVWThAEEIHRS E L
TEE. IL-8HNHIF,

AT7HFRT v AVHEY. VA Faomb. NSHEY. vYad
LY. B4 IONRSHEDOD L EBVWThAEEIHRS E L
TEE. IL-8BHERINEIH,

BRIEN XL 2 ICRHOEF =20, HEHELHL,

REMELIE RERMEREOEIEREICK YEKIN S, BRIEIIC
ECE D K EIELE,

REHELIEREZCHBEOEMINFEIC LY ZERINS, FRR3
XIE 4 ICEEED REMELHE,

REHEILIL-8IC & 2 KESHBROZCIHENICK YERI NS,
ERE3I~50VWTFhH 1IBICEEHOEEREZLE
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[E41]

X1

IL-8pg/100 g protein

80
70
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40
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20
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X %

X >k

H

H

oY 21Y 62Y

N=6, bar indicate S.D.
**:p<0.01
& %E:Bonferroni's multiple comparison test
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[242]

Z]2

IL~8 +5B225002

Cont

X % X %

60

R

o0

HH

40

H

30

20

10

Number of colony / 500cells

Cont -8 IL~-8 +5B225002

N=6, bar indicate S.D.
*P0.01
% 5 Bonferroni’s multiple comparison test



WO 2022/034833
[Eg3]
X3
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1
o 08
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S 06
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LRIG1/B2M
f
b S
Control IL-8

N=3, bar indicate S.E.,
*p<0.05 vs Control,
¥R 7E:Student’s t test.
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[244]

=14

i

L

%k

e

40

P

S :

= oo A
A3 ] —
#

Control ~8

N=4, bar indicate S.E,,
*¥5<0.05 vs Control,
BEFHE Student’s t test
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N=11, ¥85E /% : Pearson correlation coefficient
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«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means g

«p>” document published prior to the international filing date but later than
the priority date claimed

document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
13 October 2021 26 October 2021
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

claims, examples

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X OH, TH. et al., Chemical composition and biological activities of Jeju Thymus 1,2
quinquecostatus essential oils against Propionibacterium species inducing acne, J. Gen. Appl.
Microbiol., 2009, vol. 55, issue 1, pp. 63-68
in particular, pp. 64, 65, right column, fig. 1
1-6
X JP 2009-276245 A (SHISEIDO CO., LTD.) 26 November 2009 (2009-11-26) 1,2
paragraph [0034], fig. 6
Y 1-6
A JP 2018-177702 A (NIHON KOLMAR CO., LTD.) 15 November 2018 (2018-11-15) 1-6
claims, paragraphs [0027], [0028]
A JP 2011-504922 A (LVMH RECHERCHE) 17 February 2011 (2011-02-17) 1-6
claims, paragraphs [0168]-[0172]
A WO 2019/078370 A1 (ROHTO PHARMACEUTICAL CO., LTD.) 25 April 2019 1-6
(2019-04-25)
claims, paragraph [0029], examples
A JP 2010-208973 A (KAO CORP.) 24 September 2010 (2010-09-24) 1-6
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 6: JP 2018-177702 A (NIHON KOLMAR CO., LTD.)
15 November 2018, claims, paragraphs [0027], [0028]
(Family: none)

Document 7: JP 2011-504922 A (LVMH RECHERCHE)
17 February 2011, claims, paragraphs [0168]-[0172]
& US 2011/0002968 Al, claims, paragraphs [0182]-[0184]
& WO 2009/071855 A2 & EP 2214689 A2

Document 8: WO 2019/078370 A1 (ROHTO PHARMACEUTICAL CO., LTD.)
25 April 2019, claims, paragraph [0029], examples
& CN 111246888 A

Document 9: JP 2010-208973 A (KAO CORP.)
24 September 2010, claims, examples
(Family: none)

Claims 1 and 2 include inventions pertaining to IL-8 inhibitors including five plant-derived extracts.

However, an IL-8 inhibitor including a plant-derived extract, and the matter that the extract is used for preventing
skin aging are known as disclosed in documents 6-9, and the plant-derived extracts set forth in the claims are not
considered to have common properties other than the aforementioned function. Therefore, the feature of simply
being an IL-8 inhibitor including a plant-derived extract cannot be said to be a special technical feature under PCT
Rule 13.2.

Accordingly, such a group of inventions cannot be considered to be a group of inventions linked so as to form a
single general inventive concept, and the claims are classified into the following five inventions.

(Invention 1) Parts pertaining to a “thyme extract” in claims 1-6
(Invention 2) Parts pertaining to a “fennel extract” in claims 1-6
(Invention 3) Parts pertaining to a “rose extract” in claims 1-6

(Invention 4) Parts pertaining to a “marjoram extract” in claims 1-6
(Invention 5) Parts pertaining to a “rosa borboniana extract” in claims 1-6

claims.
of additional fees.

only those claims for which fees were paid, specifically claims Nos.:

1-6

payment of a protest fee.

was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: Parts pertaining to a “thyme extract” in claims

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
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Ip 2001-097844 A 10 April 2001 (Family: none)

Ip 11-079971 A 23 March 1999 (Family: none)

Ip 2003-306438 A 28 October 2003 (Family: none)

Ip 2009-276245 A 26 November 2009 (Family: none)

Ip 2018-177702 A 15 November 2018 (Family: none)

JP 2011-504922 A 17 February 2011 us 2011/0002968 Al
claims, paragraphs [0182]-[018
4]
WO 2009/071855 A2
EP 2214689 A2

WO 2019/078370 Al 25 April 2019 CN 111246888 A
Ip 2010-208973 A 24 September 2010 (Family: none)
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