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S10 ... Step of manufacturing fragrance mixture solution
S20 ... Step of solubilizing fragrance aqueous solution
S30 ... Step of manufacturing first W1/0O emulsion
S40 ... Step of manufacturing second W1/0/W2 emulsion
S50 ... Step of manufacturing fragrance microcapsule
AA ... Start
BB ... End
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TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).
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7l & ok

By 2 2] sho] = H A &)k ol o] E(Polyhydroxyalkanoate) S ©]-83F -4
= 7| M A2l Fek Al 02 W, /O/W,(Water-in-oil-in-water) U5 4|
(Multiple emulsion) & o] &3] Eg]slo] =AU 7ol o] E 7] i Al
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20 dud o SAEAS 9 d o R Bl 3etdor HE A
glate] ub WA B Ak 3L o5 AU, WEEA S A o] ste] A a) 517
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Aste] AE dod 5= dvkar &l A vk vjAl Sk o] shg ol v A=
ol def ol ubet AL I gl ek o7k Fbskar 317 v

iy
32,

(Thermoplastic Starch), PLA(Polylacticacid) -5 =3

Boubrd of| A ARR-3E 2 2] 5 o] =& Al &) o] o] E (Polyhydroxyalkanoate, ©] 3}
PHA)<= ©4 3 ol A A5 fall v = WFolA 4 5= 2 Q1 A2l
A AEAR AT B AR E = AR SekaE el E2] 24HPLA)Ol &
e TS 71 A ok 8l 7t o] Fol A= Aol whall PHA thit-9f 27 ol A
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AA HE s
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HO]—H};‘I]%9

HP-B

-CD(2-Hydroxypropyl-B-cyclodextrin) -8 %2 A| 23+ 2, A}7] Al| 2% HP-
B-CD &N S5 & H7tsh= &u 23

A7 TR EFAE e A st FEARA Y] Al =S 871 HP--CD
FENEg o] &l £t 7FE3teh= R &9 7R3 A

=8 Fo]| E5A] YT o] o] E(Polyhydroxyalkanoate, PHA)E T}o] & 2 2 v E|
¢l(Dichloromethane, DCM)°l| =& A| 223t 3 A}7| 7183} @A o) A Al £ 3 718
3ty gk x -8 A 2315 = 12 W/O(Water-in-oil) -4 Al 2= A,

271 12F W/O(Water-in-oil) 7-#| ¢} = 2] vlo]d <5 & (Polyvinyl alcohol, PVA)
TglS a3tet & A e = 22 W/O/W(Water-in-oil-in-water) A #| 2=

A7 A 2" 22 W/O/W(Water-in-oil-in-water) 74| & nlHHs}l a1 8-u| & FikA]
A

o =
E 5L vlo] A 2 A~ 3] of (microsphere) S EFN O 2 A 28l = &

A7) e 29

7] e Az GAE E3etE A e EA o= st

w3 Boukgof e Zg]slo| mEA| AT ool EE o] &3 -4 = 3] M
Azl ol s Eestol =S A A o £ o] 83 FAlE B A4S A
ol AL EA o Fr),

A7) sl o] A7 Sl olal, B & S E B ARk 5 ) 2
(PLAYE @7 A 45 AHE3HE T4 PHAS 37] 1405 2 §5)e] o2 o] 3t
7o) A1 a3 vhehel A 5 ARaH = ] A Az 5 ol

=99 s A7

L 12 &y o] Zeslo| EE ALl mol| o] EE o] &3 Al V] E A
ZHPHE S Hol 5= sA ot

%25 Boubrg o] A A] ofjof] ulE W, /O/W,(Water-in-oil-in-water) U5 # 1
(Multiple emulsion) A & 3% &2 9] HPLC 23} A&A ot}

32 Bayo] AA oo mE fAlE R EE A4l HPLC A2 E T

ol t}.
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WA, A1GAS10)= &R Z3FN A= Aot} 7] A1 Al(S10)= HP-p-
CD(2-Hydroxypropyl-B-cyclodextrin) -8 & A| 23+ &, 47| Al 2Z=¥ HP-B-CD
F& FEE F7Fe

271 A 1EA(S10)0l A4 7471 HP-B-CD(2-Hydroxypropyl-B-cyclodextrin) <~-8-
o2 200 WA 300 mM F =2 A| 23t} 7] HP-B-CD(2-Hydroxypropyl-f- cycl
odextrin) £ NS 200 mM V| 7Fe] T2 A Zsl= A F- HFEAQ FAES X
37l o] 8 -& 4 0 aL, 47| HP-B-CD(2-Hydroxypropyl-p-cyclodextrin) <8 <4
300 mM 555 Z3sto] Al xshs A5 7] FAlE e =E 5 Bl 5

o ek Al g ARbo]l T7HE ¢ Qo R Y] 2310 Gaek= o] v

o Mo

1-

&I

71 A1 A(S10)0l1 4 471 HP-3-CD(2-Hydroxypropyl-f3-cyclodextrin) -8 <}
I FRE3 20 Bl HER UM T Y] 25 888 oy HTts)
T AT A= 5ol o2 = UL, 2k A AR 25T E o
agAol Hold st dene A4y 23102 Falsh= slo] ubghA st

o
N
o
b
o
o;
o

'ﬂ%z%ﬂﬂﬂﬂﬂ%%@ﬂ%ﬂ%ﬂ%%%ﬂHHMD$
o A 510] 714 e,
7 A2 A 200N A 7] B 9] 7B DA A ] R g A el
5°Coll A 55 WA 65 % 5}t =3 ket Kok whEh 2 sk A = 50 °Coll A 60
tFey st FV] 250 A B 45°C R EE S5 W W REO R s
347 fAlm el FHE 8k Enhoh vl s, 7] 225 el E 55 °C Zie]
V65 32 2 3kafol el 49 A7) f4% 2 HPp-CD R olo] ¥AE ¢
7k lomg 4r] £ 08 st Alo] npEA st}

A3 A(S30)+= 12} W /O(Water-in-oil) A #| 2= @A ot} A7) A3
GHA(S30)= E ] slo] =5 A &7} of o] E(Polyhydroxyalkanoate, PHA)E T}o| &
=2 2 v g]] 91 (Dichloromethane, DCM)°l| = ¢] A 23t & A}7] 7183} TA| o A4 A
23 hESHE R el EY AT,

A7) E ] 5ol =5 Al &7} ol o] E (Polyhydroxyalkanoate, PHA) 160 mg ("8 %=
1.25 g/cn)= thol & 2 2 | €] 91 (Dichloromethane, DCM) 4 mL (& %= 1.33 g/cm)©ll
o] |z},

471 A3A(S30) 0 A 7] -E3He
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(Polyvinyl alcohol, PVA) =8 9 -2 23138t 3 72 8151 o] 221 W, /O/W,H(Water-in-
oil-in-water) A A Z& gt}

2F7] A4 A (S40)0l A 7] 72 8F= 13,000 WA 14,000 rpm 22 3 W X] 8 &
&9t 2 3} 7] (homogenizer) & ©]-8-3) 3¢t} Boh A2 47 13 W,
/O(Water-in-oil) 4| 2} 5 %(W/V) &2 vlo]d &5 £(Polyvinyl alcohol, PVA) <7
|2 Z3kek 3, 13,500 rpm &2 5 % &9 772 8} 7] (homogenizer) & ©| &3l
2 3}3le] 22} W /O/W(Water-in-oil-in-water) 14| & A & gt}

S0 2 ASEHA(S50):= 7] A E A2 A ol 7] ASEA(S50)= 7]
A 2 22} W /O/W,(Water-in-oil-in-water) 54| & ul {31 S| & Z2-A]A &F
7] A& E 3= vho] A & A 3] o (microsphere) 9 0 2 A Z gk,

A7 ASEANS50) A 7] AlZH 22 W/O/W,(Water-in-oil-in-water) -4 +=
2] 4 A1ZE 52k 400 WA 600 rpm 0.2 wHFET) Bk A A o2 ] Al
22} W /O/WH(Water-in-oil-in-water) A & & $=(Fume hood) 3}l A 3 A| {F
&< 500 rpm S & ugksto] 3F7] A RS E e nho] 2 & 2~ 3] of (microsphere)
A NS Az

o ™

ke

of _Q

& = HEZ9UA 11 % ot
ApA o 2 Bk 2 W, /0/W,(Water-in-oil-in-water) ©] % 5-3H(double
emulsification)E ©| -8 38}, HP-B-CD(2-Hydroxypropyl-B-cyclodextrin) & ©]-8-35} <]
2 7 = vk FEl el A d R B U E2 019 % vt
ollo}, Ly &g e g BUAEZIWA 11 %= F4 4 vt
1A A (single emulsion) & 2 = -8-1]] F-4H (solvent
evaporation method) & ©]-8-3l| A 37| Ad - (volatile chemicals)S 373 3F= 5l o] v
- olH gt G o] Az oA kst v 2] A, =7
Aol A s & gt & gl 2 o
Az 7] e oA 71 A %



WO 2025/005535 PCT/KR2024/007881

[60]
[61]
[62]

[63]
[64]
[65]

[66]
[67]
[68]

[69]
[70]
[71]

[72]
[73]
[74]

[75]

[76]

OE FeE FASE F5 ok o714 2= A dE B gl &
= 7% Hoboll A Bake] A4 7hxl Aol sl g o] Apabo] 8] Aed
55 317] 18] Al B Aol th webA ol she] A elel o] ¥ g ol

o] 4 1= ok Hlt}.

roH

2 )y o g2
o T

r

AAA 1.8 sFA AL s T=8A 7183
HP-B-CD(2-Hydroxypropyl-B-cyclodextrin) 58 9 & 250 mM “§ %= 2 Al 23 %,
O

HP-B-CD: F5.(3:2)0] B35 % ¥l & = H7FOh(F-AlE 1 27.37 m). ©]F 7]
M- 50 °Col| A 60 -7} Sonication bath(Powersonic420, Korea, 41 Bl Z1) & o] -84
299} A2 8ko] 8 A9 5752 HP-B-CDE o] &3] 7 ako] 4= M Apol] 7}

£33

&
&

A A 2 : 12} W,/O(Water-in-oil) f A A=

PHA(Polyhydroxyalkanoate) 160 mg< DCM(Dichloromethane) 4 mL]| <] A
28§, A A2 N 23Fste] 120 W 2 w1} Probe sonicator(Scientz-iid,
NingBoScientz Biotechnology, China)E ©]-&3l 12} W,/O(Water-in-oil) 4| & A
Zghh

A Al 4 3 : 22} W,/O/W(Water-in-oil-in-water) -+ A A &

QA A Z=3 12 W/O F-A 2 5 %(W/V) PVA(Polyvinyl alcohol) -8 98- &
gk 2, 13,500 rpm. & 2 5+ Homogenizer(HG-15G, DAIHAN Scientific, Korea) &
o] &3 2 }8}o] 22 W /O/W(Water-in-oil-in-water) 54| & A 25 A &8t

ot

AN 4: 37 AE AZ
Q|2 Z9A 7] 7] Yl A Z=EH WJ/OIW, 54 Fume hood 3Holl A 3 A1 7H% ¢t

500 rpm & & nlRkete] &F7] AW FEE8= Microsphere & B 9-& A Z35H 31t}

(o

[ 137 Ase] BUE SA

F7]1 70 & & B 92 High-speed Centrifuge(1580R, Labogene, Denmark) &
o]-&3to] 2000 xgoll A 30+ &<t A48k aL, 1% pellet= Dimethyl
sulfoxide(DMSO)°l =<1 ¥ & #}35}kof F=r] 8} ATt

Mg &g g5 thS-9 21 22 UV DAD(Ultraviolet Diode Array
Detector)7} &2t ¥ o 9l 2145 MA A2 v E 13 3] (High performance liquid
chromatography, HPLC)(agilent 1100 series, Agilent, USA)E ©|-8-3}o] A &3}l o).

7 712 ODS(Octa-decyl Silica) column (150 mm x 4.6 mm, 5 pm)E AH&-8FS1 o,
Ax] QE] 5= 40°C, Al T2 20 uL=E A4 3HS1 51 280 nmoll A 4]

AT} o) F AL 32 /92 HPLC 532 ACN(Acetonitrile)S 27 1 mL/min
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O & 50:50 Bl E 2 AR SIYh B 2R 2=

+ Agilent OpenLab ChemStation & &3}o] <
T2 & o] &t AAkatgitt

[ 1]
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%) & (Encapsulation Efficiency%, EE%) = A/B X 100
(AA71H, A= dE 549 T30l BE AlxA] Fold 549 T% 9)

L2 = W/OW, s HAY fA4ls F=52

A s BEEA FA = HPLC A2 vt E 19 o]t}

o] HPLC A7} A= olaL, 5 32

¥ 12 W/O/W, th5R-A1 W 7| 384 A& HPLC 23 QA Axfo]a,

F 2= O/W A 7l

A& HPLC 2 3 Aaki-4] Aol

[321]
Sample Name Area (mAU*S) S5 (ug/mL)
fAlE TRl 9.69E+03 500
frAlE BEEE2 4874.39 250
FAlE TTE=23 2447.794 125
FAE xTEd4 1229.842 62.5
Al EEEAS 616.8729 31.25
FAE ZTEAG 317.1123 15.625
fFAlE 2TE=2 7 164.0787 7.8125
A= BEEA 8 80.9165 3.90625

Standard Curve y = 19.36473x+16.14676 (R"2 = 0.9999)
Sample Name Area (mAU*S) AL 55 (ug/mL)
VA 1087.683 55.334
A& 2 1098.093 55.872
A& 3 1053.056 53.546
ANE Fd 1079.611 (+23.579) 54.918 (x1.217)
F17e Fr FAE 100 (20.22)%

[3£2]
Sample Name Area (mAU*S) S5 (ug/mL)
fFAE ZEEA I 5232.7 250
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FAEETEA2 2622.3 125
FAls FEEA3 1323.3 62.5
fAE BEER 4 660.8 31.25
FAE 2TEAS 301.7 15.625
FAlE ExEA6 124.7 7.8125
FAE ZTEAT 61.4 3.90625
FAlE FEEH 8 31.8 1.953125
FAlE EEEH9 17.5 0.976563
Standard Curve y =21.019x-12.533 (R"2 = 0.9999)
Sample Name Area (mAU*S) A4 55 (ug/mL)
NER 50.5 0.158
122 34.6 0.118
A& 3 532 0.165
e gF 46.1 (+10.050) 0.147 (£0.025)
F71le FE BFYE [0.19 (20.025)%
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[87]
[88]
[89]
[90]

[91]

[92]
[93]

3 1o YEbd BRel o], W/O/W, v - A & o] &8t
o] &7 52U ES 10.040.22% 2 EFSL T} HE )
A O/W T AR & ol &8t BV ES A X8R BT ALY TR THES
0.19+£0.025 %= Vel oW o 7} =
F71EuE T 7] = I A OM 5‘% ] a‘ﬂ% Aol = FA
EAZHE & Aok whEk A W/Oo/W, ThE

FE
=
kKl
N O
2

FUAI)E AN Fre] TS :?iﬂrx—ifli ) o
A& d 218700 e HEH}\-]
k717 & ¢ ¥ 92 High-speed Centrifuge S ©|-83F] 2000 xgoll 4] 30 - &<t
AR ak, A peller A A 5 mLol) A A EFalel AR 2 Ful a9,
FHE A B E Q=R 7](PSA 990, Anton Parr, Austria)2] £72] 542 o] &3}
o] ol atE FH R 253 A stoll A YAAV] S HEE SA ST
T 43= g7 AR ¥l s e A Aijolal, E 5= ) AR
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B2 XSS FQldn R, & 5o vekd vke) o), 7] AR Al el shaL A
zZ3 gl W AL 3.17+0.11 pmo| W 2] Q217 1.2240.02 um
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[100]

[101]

[102]

[103]
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[105]
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[108]

7174 d L B A7 2 7](TFD5503 ,ilShinBioBase, Korea) & ©| 83}
2 FH e A| 22 PPdE Z ¥ sho] A A AL 5 AL 2 E W] A (Field
Emission Scanning Electron Microscope, FT-SEM)(S-4300SE, HITACHI, Japan) 2 =
AT E 62 3] AE-S F 3= a7 FE AL AAE W A Abxlo] A,
w78 Y] g v E ek P 0E FAF A4 A Aol
A Frel FRe} Bl T P Nwel FYH LS Feloty
a1, 71 AR A7) 7F 1~5 pm ) S El skl

=
=

(2 & ol 41 F7 & Fo B3 H X (FT-IR) ¥4
TAAZI 5 ol g3te] R ow Fuld AR E FT-IR ¥4 7](ALPHA 1L,
Bruker, USA)E ©]-83 HFA} 2= (ATR, Attenuated total reflection) ¥ 2= 2 2] &}

At
% 85 sk (C)oll A C=C Stretching 3 =1(1510.14 cm™) 7} B2 E] St} o] =
A5 2] aromatic ring®l] 71¢18F3 2™, (B)2} (A)ell A 3= sl & 9] T 7F &9 A
ey
(D)ol A 1514.62 en! 9] A5 B3l {21353} HP-B-CD E 3 E5 34 7F P A = o
C=C Stretching 3 =17} 1510.14 cm™ | 4] 1514.62 cm™* ©] 53819 & )
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