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(57) Abstract: The present invention relates to a method for concentrating a pathogen using diatoms and cucurbiturils. According to the
present invention, a diatom-cucurbituril composite, which is prepared by modifying the surface of diatoms with a silane compound and
binding cucurbiturils to an amine group of the silane compound via non-covalent bonds, can effectively capture (remove) a pathogen
from a sample containing the pathogen and concentrate the pathogen. Thus, when the diatom-cucurbituril composite is used, a pathogen
may be easily removed from a sample containing the pathogen, or from various biological samples isolated from a subject suspected
of being infected with the pathogen. In addition, the diatom-cucurbituril composite of the present invention may be used in columns,
filters, and the like, and thus can be applied to various fields.
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AAE 2 71EY FARFEH[6)9 TS NSt F718] FH (6]
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TZ25 X-A 3 A o7 313519 thJ. Am. Chem. Soc. 2000, 122, 540).
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J o 2pgo] o] Fo 2 6712 FE2 R 7|7t YA & AFEhe] T Frell A= A

-~
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| 18] E ol & Ay 33HEE CB[S), CB{()} CBI71, CBIE],
4708 FHA 7 EA S FARFEHS 2 FA 93 TEE A A, HA 9
cofl 7421 a1 Qle], T el A& A ’t‘:fﬂ"" X}%‘ﬂ 01@,«@1};(} ),
7FE R 7 7F A g dske] 7 AT e 2323 oA, TG EAE,
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Outter § Cavity / Portal (Dlameter / A)
Molesular Price Solubility ,
{in DW) Height A, Cavity volume /A%
{::w“:@ﬁggatg ¥ 1%}'2 o] 13;;;& i 4—.4A i 2.“)&‘
CBI5) 133,000 W/ 100mg
(830.24 g/mol) (0.0083 g mL) 9.1A 1 82AY
Qw%mﬁ;&g{);z ~1 * 105 mol 14451 5.8A73.9A
cBI6] 194,000 W/ 1g
{996.29 g/moly {3.00000986 gimL) .14 1A
CapHlaphlopOys ~4 * 10+ mol 16A 77,357 544
CB[7] 272,000 W/ 100mg
(1162.34 g/mol) {0.0116 g/mL) 9.1A 1 279A°
CaHasNuOr ~1 * 405 mol 175A78.8A16.9A
CBI8 562,000 W 7 100
Bl (132830 g/mol) ™ | (0.00001328 g/mL) 0.4A/ 470A°

[61] by o M = I 13 o], 7 3(Diatom) ]|
(3-0}1) 1 3 2 ) E ] of] B A} A @H((3-aminopropyDtriethoxysilane; APTES)-S
Al ste] 12 EH-E oF%l 7] (amine group)E N H A ZTh 7heFeH AL TR EE

BHEEX (1A H91=X) ISA/KR




WO 2019/190046 PCT/KR2019/001622

[62]

[63]
[64]

[65]

[66]

[67]

[68]
[69]

[70]

8

o] = —r(delomzed water)ol] I AA A AAsH T HAH FX2E1g 95% EtOH
£ 100 mloll ¥ 3L, APTES 3 mlE 3 7}3}o] *JSLOH 214X E B RS A AT
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371 of sl 7] -3k A e EE AW ol ohFe 73 o FANFE
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545201) % CBI[8] (ca. 545228)-2 Sigma-Aldrichol| A G+ 8}l o, v v et & &
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AzE A8l A, 7] ofFl7]-3hf A 32 N A E 12 9 ml(50 mg/ml)©l]
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BoE A7 1’1”“ o 100 WA H7FekAtt. o] F- 23 &t T aaL 50 &S
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Biochrom Libra S22 UV/Vis)E ©|£3}¢] 600 nmo| 4] &3 55 A8, B UA
g_]_‘_ﬁj' E‘%Q H }H—‘-],O:hq_
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[47% 1] A 3het= 2 ) A H 1 Z(Diatom); R 3171 A 18 T A=W, A7
22k 3139 o}l 7] of] A 3tEl = 54 8] 5 H (cucurbituril) S $F-3F=
B s 2ola= Y 528 2AE

L. Jn

A7) 2514 104 n 5 A 89 A 49).

%1% 2] Al 18] oj M, A7 A& 85 E-2 st ﬂfﬂﬁ, 28 TAE = B3Rl
AL EHOR = YA 558 2 E
[&}514] 2]

7] A el A, R A R3L 247y A 5 = 9o, C1 A C49
U7 = ClL WA c49 & AF?ﬂbéL%] , R4z ol 1] 1 (C1 U A
Cl10)%¢ 4, 3-2-oF] :=(C1 WA ChH L obr] :=)(Cl1 WA CHLH =
3-[2-(2-oF1] ==(C1 WA C4) LA ol 1)(Cl WA ChH LA obr] ] (Cl A
CHE A T of = 39l
e 3] A 2%l Sl A, 7] A& B e
(3-olv] =3 2 F) E &) of| & A| 2 @H((3-aminopropyl)triethoxysilane; APTES),
(3-olv] =3z 2 F) E &) W] F A| 2 @H((3-aminopropyl)trimethoxysilane),
(1-obr = d) E g o] A 4
]
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(6-011] =3 21) E g] of] & A] 2] #((6-aminohexyl)triethoxysilane),

€l 2! 2H(3-aminopropyl(diethoxy)methylsilane),
N-[3-(E 2] v FA] A &)z 2 Ao & gl t] o} 71 (N-[3-(trimethoxysilyl)propyl]
ethylenediamine),
[3-(2-0} 1] mof| & o} 1] 1) 3 2 H | E 2] W] E-A] 2] #H([3-(2-aminoethylamino)pr
opyl]trimethoxysilane; AEAPTMS) %
3-(EH S AIA )2 =) of & gl E &) o} 7l (3[(trimethoxysilyl)propyl]di
ethylenetriamine; TMPTA) 2 o] F 0 X Foll A A Bl ¥ o 1= &} o] 4l
e SR ow st HAdA 58 24HE

[e)
773 4] Al 13}kl oA, 7] A& 3heh& 9 olvl 7= S 8] FH
H 3 Ao s A3E = 3& S oR o= HdA 558 24 &,
77~ 5] Al 1346l Jof A, 7] WA= mA =S A4S 50 o= B A
FTEHE A=
Pd7a 6] Al SsE ol A, A WA E-E vl 2, AR, W, 9F, @ AR
292 e AL EHoR =Y B8 22
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