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[0051]

o wl Ax" F k.

i
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ofell &4

A=}
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[0052]

[0053]

ay
I

oy

[0054]

(1,2-didocosahexaenoyl-sn-glycero—3-

di-DHA-PC

L

L

=

bz

L

L

3

o

A A

=

=

®=

=
=

| 7}-3-7 %

o

-

phosphocholine, 22:6 (Cis) PC)olW, o]d]

i) 471 el &qolA &

iii) A71 i) @A
iv) 71 iii)9 ©A

i) Al A

9

[0055]
[0056]
[0057]
[0058]
[0059]

M

H ¥ = ( a-tocopherol)e] Jom oo |

i) @Al grjel AA

[0060]

} A5C=EA o] A

S

g

N

= dE

Sl A7

ol

[0061]

Ao} FARQ,

o &=

=4

[}

&) 7| 2= (HEPES)

7}

J

£

iii) SAA =gl

[0063]

1

B

<]

<]

o

o]
=4

E
T

alox

=

N} pl

o
obA 3 #9)

)
ha

oAl 2k=p A

=
=

=
=]

3-8 23 =471 (UCD-200T,

X
i

)

=
A FozH 2717

i

3]
o] A

L

pal
RE

N A~EZT (extruder), ¢t ZEA| o)A (high

ok
pressure homogenizer), vlo]lA R ZFolt}o] & (microfluidizer) AFEo 2 hald +% ¢},

7}
)

)

O

=

=

5] %]

k)
o

of WaA =, & g

o g

3|

wp

3, A e 3

F9 Az
FE2 F7 4

-
X

2]

oA 7 B7F 250 W Al7]¢

i) A, =
3,000 rpmell Al 30 %

[0064]
[0065]

g A7 ¢ TEH %Sy x| (probe sonicator),

h

=
=]

3t (AW : 300 rpme

S

g

=

S
) Aol Felgozs, kg wa #%

ol

=

o A 1:0.1 WA 1:12 o|A]), ©]
=

e

[0067]
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2 odgo A "R A glEFolg, Y] FEFT AAA A Ale] I EE FEF UF A FES
zosle 2EEFS Tolar, UM AdFE F YEFHE OFE ©HH oY 2 FAse AAAY FTRAA FEE
= gooltt. A7) XA FTHU FE9 THS #Aglol kEo] IR H duhd, A flo] B AW o
E HA gEFoEA MAYE § Qdrt. & W] o AAdeA ofE @A gExFol AMEE AXA] FHUY
A k=l wek ofm WE X oN7F wstHEA Eelsty] $1ske], DOPC(1,2-dioleoyl-sn-glycero-3-
phosphocholine) & FATLZE &lal, H54FHAS &4 3 DOPC-dox Z|XEFE, ol xHZ X AXFAFE 2
Yurpel= 9l DSPCE A ZeF 2]3EE) EFoA 2 HHo ¥ xFS TS W, FE WEo] FHlH= A

S Rl (Agd 1 #Z=x).

2 oA 7] FE X frEe AR BT FAAE, fold B ol AAH BT Age] JbF
stal, 5 B FAAAZAME L-o-FE23E] D ZFA(L- a-phosphatidylcholine, PC), 1,2-H&#d 2 U-sn-=
YA Z-3-E2FZF2(1,2-dioleoyl-sn-glycero-3-phosphocholine, DOPC), 1,2-t]jHo}2U-sn-SFA=2-3-F
2~ Z9(1,2-distearoyl-sn-glycero-3-phophocholine, DSPC), 1,2-tZn|EU-sn-ZZH2-3-EA2FXFH(1,2-
dipalmitoylsn-glycero—-3-phophocholine, DPPC) , 1,2-tug2Ed-sn-2 A Z2-3-E= X2 (1,2-
dimyristoyl-sn-glycero-3-phosphocholine, DMPC) o & o]FofZl oA AMelel Hojx 3pud 4= dar, F, A
&, Astd F EE Adewiy frdd PCY Ao, o2 AFHA =t

A7) Lol AARE L-a-EAFEYA(L- a-phosphatidic acid), L-a-EATEY-DL-ZZAZ(L-a-
phosphatidyl-DL-glycerol), 7}t]e@]® (cardiolipin), L-a-E23E]Ho]%=AlE (L- a -phosphatidylinositol),
L- a -E23}E]d A ™ (L- a -phosphat idylserine), 1,2-tn| g A2Ed-sn-ZF M E-3-[EAFE-rac-(1-= A
=)1(1,2-dimyristoyl-sn-glycero-3-[phospho-rac-(1-glycerol)], DMPG), 1,2-yn|g]2Ed-sn-S A Z-3-[XE
2X-L-A#F] (1,2-dimyristoyl-sn-glycero-3-[phospho-L-serine], DMPS), 1,2-tn|g]2Ed-sn-F& A Z-3-3F
o] E(1,2-dimyristoyl-sn-glycero-3-phosphate, DMPA), 1,2-Y2dd-sn-ZFAZ-3-[E2F-rac-(1-F
2 A=) ](1,2-dioleoyl-sn-glycero-3-[phospho-rac-(1-glycerol)], DOPG), 1,2-Y&#Ld-sn-=YA=Z-3-[E
23X -L-Al#](1,2-dioleoyl-sn-glycero-3-[phospho-L-serine], DOPS), 1,2-T]<#| Q2 U-sn-= A 2-3-E 25 0]
E(1,2-dioleoyl-sn-glycero-3-phosphate, DOPA) , 1,2-t g Ed-sn-ZY A E-3-[EAZ-L-AH](1,2-
dipalmitoyl-sn-glycero—-3-[phospho-L-serine], DPPS), 1,2-tZuEd-sn-S N E-3-FEAH 0] E(1,2-
dipalmitoyl-sn-glycero-3-phosphate, DPPA), 1,2-T)2HZ-sn-FMZ-3-[Z~F-rac-(1-ZZA=)]1(1,2-
distearoyl-sn-glycero-3-[phospho-rac-(1-glycerol)], DSPG), 1,2-t]Z=HZYU-sn-F&AHZ-3-[E2E-L-A]
Y ](1,2-distearoyl-sn-glycero-3-[phospho-L-serine], DSPS), 1,2-UJZ=H|ZA-sn-FZHZ-3-E2FHo|E(],2-
distearoyl-sn-glycero-3-phosphate, DSPA), 1,2-tZ2HZ2U-sn-ZFEAHZ-3-FAFE-Eoll-N-[F}EA]-H| &
Al (Zgoldd =2 E](1,2-distearoyl-sn—glycero-3-phosphoethanolamine-N-[ carboxy-methoxy(polyethylene

glycoD) D 1-Zm EY-2-& | d-sn-F M Z-3-[EAZ-rac-(1-ZF A Z)](1-palmitoyl-2-oleoyl-sn-glycero-3-
[phospho-rac-(1-glycerol)], POPG), 1-ZmEY-2-L#d-sn-FHZ-3-[EAZ-L-AH](1-palmitoyl-2-
oleoyl-sn-glycero-3-[phospho-L-serine], POPS) -2 Ed-2-28d-sn-S A Z-3-EH 0] E(1-
palmitoyl-2-oleoyl-sn-glycero-3-phosphate, POPA) % &4k (oleic acid) o2 o] Fo) oA Al #of

E S glout, ol ARHAL

Aol dE AR AL PEGe B[] && S 1000 WA 50000, 1000 W= 30000, 1000 W= 20000, 1000
=] 10000, 1000 =] 8000, 1000 =] 6000, 2000 =] 6000, 3000 WA 6000 54 4= AL}, ool A|stx]
= AL olyr},

e ol2A A A2 = 1,2-9 2o d-sn-F M Z-3-old EAELFZ(1,2-dioleoyl-sn-glycero-3-
ethylphosphocholine, EDOPC) , 1,2-tjeod-3-Egrddrg-Z 23 (1,2-dioleoyl-3-
trimethylammoniumpropane, DOTAP), Tl<# e Y ZFElulo]=(dioleoyl glutamide), TlxH|o}Z2Yd ZFE}un}o]
= (distearoylglutamide), HZWEY ZFFEPtol=(dipalmitoyl glutamide), T2#HL Y o}AuEElnloj=
(dioleoylaspartamide), 1,2-t] Lo d-3-td a2 5-ZLF3(1,2-dioleoyl-3-dimet hylammonium-propane,
DODAP), B-[N-(N' N'-tjdgo}lu]oet-Fpu}2d ] (3B-[N-(N' ,N'-dimethylaminoethane)-carbamoyl], DC-
Chol), WEt2eguaddry HEZuto]l= (dimethyldiochtadecylammonium bromide, DDAB), 1,2-t]2%#| S Y-sn-
SN E-3-FEAF o EFEolW(1,2-dioleoyl-sn-glycero-3-phosphoethanolamine, DOPE), 1,2-T]ZXHo}=2Yd-

_10_
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o kLol (1,2-dipalmitoyl-sn-glycero-3-phophoethanolamine, DPPE)S. & o]

ol ekL-o}7l(1,2-distearoyl-sn-glycero-3-phophoethanolamine, DSPE)
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XN

sn—= 2] Al &-3
sn—= 2] Al 2-3

[0076]

B|A)
L

445 1wt Fojsh

TS

i

vk

=

)

~3+E] 9= (hydrogenated soy phosphatidylcholine, HSPC), 1,2-tjm|g]x

2]
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=
pal

=
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=]

A
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1A
FA 7} A
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X

5ho
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Exakil

=(1,2-dipalmitoyl-sn-

L
a

ST
X

-y
glom 1 9

1,2-t)Z 1] E-sn-Z 2 A 2-3

=
T

F, 1A} ONSHEZF,

[e]

=0

1,2-t2Hotd 2 Y-sn-= A 2-3-2 A3 E| D F(1,2-distearoyl-sn-
(s}

=

=i
I A 100%Y

=

DPPC)

glycero-3-phosphocholine, DSPC) < & <

2]

=(1,2-dimyristoyl-sn-glycero-3-phosphocholine, DMPC),

ST
X

Eal

A

e
AL TF T 0%
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ZA A (CNS central nervoussystem)

]

%ol
3

A

e
=
N

=9 (hydrogenated egg phosphatidylcholine),
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23

ol

12

A

¥=

is
o] 70 WA 500nm, 70 WA 400nm, 70 WA 300nm, 100 WA 300nm =L

=9 PC o

sz
X

0.8, 1: 0.3 WA 0.8, 1: 0.4 WA 0.7, 1: 0.4 WX 0.6 & 5 A2}, oo A

g @A o

[0086]
[0087]

.11_

el

sz
X

o
o)

e

~r
el

2]

wK

&
™

S 200
o}

o
T

o)
TS 1o

5] %]

k)
o

d 31 vortex mixing

SH7b-3-7]

A
5

=4

o

k)

3} AJFH . 3,000 rpmoll A 30

Lo

=

<
T

=
T

3]

o] di-DHA-PC(1,2-didocosahexaenoyl-sn-glycero-3-phosphocholine, 22:6 (Cis) PC) ¥+ di-

1

Feict. 24 A

=

7}

o

o}

Ay

L—S"L:_‘
]
1 ml

ok

WA Y (right after mixing),
2131 vortex mixing
= A

oN

ol

5

FZ TX| X

i

k)
o

=1 )
[e]
f &

=

=

s}
=

=
T

AR~

=
T

9.6 WA 24.5 mg ¥ &2

<)

=

73 9-(gentle mixing) T+

3tod 3,000 rpmoll A

[<)

12~E] ™ /10%

ki3

44
[<)

+

g

AEF(2A7E EF) A=

H
pln

=

=

o
3

3L

}
i, TZA7127)(EYELA FDU-1200, ¢

DHA-PE(1, 2-didocosahexaenoyl-sn-glycero-3-phosphocholine, 22:6 (Cis) PE)
7

vortex mixer
rpmoll A} 308 W
AA 4 1.

o] Ao]=ol 10mM

[0090]
[0092]

‘_.@.o

2
7] (UCD-200T, DE)olA 7

37CTAA 1 Al

A

el
B
<

A)-ol

N

A
&2

W

zel

T
T

o]
T

e
‘mo
=
g

A2

KeRy;

ZF 250 W M7 %5

=
-

b g ow

o

&7t (gent le mixing) 37°ColA 308 &<t

S

e}
2

& %7t A8
e Ax

k3

sz
X

=

w7t 2

[©)

-

< 37CollA 200 rpme.2 30% 1R

71614 130 W= Ay A o] (bath sonication)

té]— oll

LY}
2l

=

il ofe] 71 249

Al

]
B
==

o

b ol
o o

7
W
7} 12-14 kDa%l &

o2 ©x] YEZ0ZHESY jpn vitro &

F(Caelyx, A

ST
X

ARAd 2.
Al 19
A

|

(@)
o

stal, W=

S

[0095]
[0096]

=24 2.2 mg/ml o2 pH

Ho

3
T

in-house #|Z

2ule] 5

, Al

=
ol=T

A 2G4 4 100 ml (AY2) EE pH 7.29] ¢
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[0098]

[0099]

[0100]

[0102]

[0103]

[0104]

[0105]

[0106]

SIHS31 10-2023-0135508

1
( citation & = 466 nm, W= 4 =
v uEdAAgaatE 1y (&G F = 25

AN 3. et GEF £ AV ok A ST BH Wz 2

MR 249 oMyt gl ¥F (M7} g EF1: Di-DHA-PC 9.6 mg, ZFd2HE 0.8 mg, €3 EFHE 0.3 mg;
w7} 2]3¥F2: Di-DHA-PC 9.6 mg, =d4t 0.6 mg, &3 EFHEF 0.3 mg)S 2AA)d 19 Hyo=z Az 9
AL A EEF(AY2) 3 AR F HSPC: M7 2lEE S Di-DHA-PC % 7|5 1:0.5¢] Hl&= &
gt EFANES 37T L FxAA 0, 24, 48, 72 A7 Wx T HFAAALS fiber-optics particle
analyzer (FPAR-1000, Otsuka Electronics, Japan)& ©]&-3}¢] %X—i ko g ZAHIATE. oju 7k AEe
=4 vz A 10 mM S 2EY/10% FAZes 902 100 9 34EA

o i fo

oFe ©A gEEF-emrt gEFE EFAl v Wsrt dojueA nEE 5?4'5}04 o7} fEE&E HSPC
9.58 mg/mlo.% WER A3 FEFI AAd 19 HWHo = HSPC: W7} 2] ¥F Di-DHA-PC 53 7
o v&=E E3stt. £33 NS 10 mM S| AEH/10% AR~ FHoR Ok 5 HH 3| 5ke] A FFEAE FA
(NanoDSC, TA instrument, DE, USA)E A}&3le] B9 1TH LeWlA 40ColM 70T7HA gy WsE 543}
RAoH(= 5). Te 2AR F4E AXAUAE S o] &3 fxFe] Fu E A7) Wt #AEE s, 4] AYE
+Qm|7} BlEF EFAE 37T s BAET. ol& 10 mM S| 2HW/10% FARL: &N 3 H 3
A % BAE FEE 300 wa] AAbde] "ol o]ojA -170T o]ake] koA cryo-holder& AR&-3}
T84 4S5 AAS AR dAn Ao R %7]al Tecnai G2 F20 spirit (FEI company, Hillsboro, Oregon, USA) &=
120 KVl A ofwx|& Zgatgirt. olmA] ARl 14,500 ¥l 2 Stehs}sivh(E= 6)

d

rTw
(e}
ol

AAd 4: JEF GA G2 FHEA AVt dEF E7o] PIAE IF

o2

37t

o17F -9 HCT-116 thALAME T= w92 F3H9] B16-F10 SAENEES 2.5~ 3X10 cells/well= 96-well
22 v FHolEd HFstar vl widetltt. gExF @A Al oFEe] et g9E Hrletr] 9, om
7} F& AAlel 19 Mo r Ax §F A4 19 gentle mixing WHOR AYzet TSI, o] EF
NS k= EA 10~10,000 oM (FAFH Ao HIE=E B4 ste] 48A41%F Fot hAlE el wiksith. 1 5 )
A E Aol ¥ 3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MIT) 895 0.5 mg/mle &
=2 7k 2 AIRE Bt Atk ZHlEd e &98 AT F tolHE AZAl]=(DMSO) 100 nlE
AYs] 2AS F3h. vlolaR ZYolE % FEAE o83 540 nm A FHEE A F FUA
OFE WA A AFES VIFOR 3t SRR ST

AAd 5 AX W L F 2 FE HYE B} AP

Sui7h gl Ede] HEF 94 =] Axre Fedl vAs IS Frkety] fs, A7k e HCT-116

o,
o

o
o

WA ES 1X10° cells/wel |2 6-well 22 wjoF Zglo]Eo] AEadtt. o =azuozA] 20 Ei=
60 ng/mlel]l siFstE A=~ T AYa-ou7t GEF EFAS 2 AF Fe Al vkt ATk pH
7.49] QIAASF A Aoz F o AoFE FH AEE dou FHo] "okt o] FHE AR 5 &
13,200 rpm9] HE=2 MNEE 7t} &Y. Fe5d AA £ pelletoll SHel =< 10% SDS (sodium dodecyl
sulfate)S 100 pl 7Fska & 2o Az A& o3 BAVE AHE3E

71l oM EUEZ 200 plE 7hsl] Y4l 7lolA 5

I BT, AT HS Fol A5 F EAaFHN T, F AYXE §FUE 5226 FE PP EAZ A

2 3t

eHZb gxE £ gE MEU FE 90 ;A Eeste AR wX = JES Hristr]l s, A1t

2 HCT-116 IOt E2 1X10° cells/wel |2 6-well 2A wjoF Zo]Eo] HE3T, Ted =a=ua

o2 20 EE 100 pg/mlell sFEE As Ee AYs-omrt PExE EFNE 3 AL ek Al wjdst
H

Ak, A7FE- pH 7.49] AAAFY gAoz T W HolE FH AEE oy



[0108]

[0109]

[0110]

[0111]

[0113]

[0114]

[0116]

[0117]

SIHS31 10-2023-0135508

g 7lel A 5 3 13,200 rpm®] =R AR st AEE st kRYh. AT AA T pelleto] 10% NP-40<
22 hypotonic buffer (20 mM Tris (pH 7.4), 10 mM NaCl, 3 mM MgCl,)E Yol AEAAIHTG. o]ojA 10 &
&k 3,000 rpme] HEE HAEE et 3 FEE FFHole pelletC2HEH AEH #5& st deds
s, 9 Pellet2 Invitrogenite] cell extraction buffer®@ AEAFAIA 3,000 rpmoll A 18 iyl &
4°ColA 30 +&<F 13,250 rpme] = AiFEste] 3 FEe st Aeds A Axd £, 9
=8 T FAaFH s YEEEAR, 7 B8] @A s BCA assay kit® ZH7F GRSl

AA 6: A= mAA S FBFENT Bk AP

859 SD rat® TAAZ A TF(HLFUA, AYs D AYsron} JEE EFD O pra Ak 100
ng/kgo® VHE F AW R AFU] 27 ok % Do) AHE istel Feloldd FH(polyethylene
tube)Z Askelth, Al el BAFHA g, Ags @ AYsiowst JEE EFAS BaFHA 53

JNEo® 5 mg/kgs AAWMOR 77 Fol F 1, 5, 15, 30, 60, 120, 180, 240, 360, 480, 720, 960, 1,440,
2,160 B 2,880 A 120 pl& FHskel w2l F 50nle dFE Al AEFAAAZrIEIHI R Fa
FHA FRE FAEST. d A F A E ] flsked 201U dukde] & FARES A A 0.3 nl

o
& flushdhoivh. Eet ofw 7o & 24A7HA] i AFste] 795 S48,

4 9 = T 527 w2 ARS flste], @4 5 &k 50ulel oPNEYEZ 100ulet 15 pg/ul v
FRFEA) 15ulE 71kl 2 412 % 13,000 rpmell A 5 #37F dAFEEte] 4 ] whE S A
T A5 100 L= HPLC ZH9 (reversed phase column, particle size 5pm, W72 4.6mm, Zo] 250mm)ol]
A8t ol 272 water(pH 2.6)¢} acetonitriles 68:32(v/v)9] HEE F% Ilnl/mino2 AFS-3}SITH.
Bl HAES Y8 FFEAIV|E AFEER o ol excitation(Ex) S 475nm, emission(Em) 32
555mmel R o EH AP A - FH| A9 retention timeS 247 4.1 B3} 6.8% U},
HPLC Ao =2 Aggt SA4FH4A 555 E WinNonlin Z2IHE o] &3ste] Fsdh4 vy E =313t
Z EAAEE 18] analysis of variance(ANOVA) #21 ¥ Tukey's
= Aem Fsigit

N

AN T FY o4 s RS ot 2 BT B A
o7t JEF EFol B BB RAAAY FE ©A PEBY 24 Bxo| VAL IS 1@H] fatol,

% 5X10°712 BALB/c nude mice®] ©8% tha] An
1

r o
e
o
&
o,
jem}
(@]
7
—
—
(o)}
=
ol
2
X
5!

X
oA F4 FI7F 250~300 mm o] EEEAE W FHYR F AFORE o] 7
H7b Y SFNE 42T &% TF 4 ng/kgR P AWoR 747F TGty o] 24 AI7F 2 48 A
b Fo| 7} mpeAg2 Ry 4 24 9 Fo AUE AEsSlnh. 4 224 EAEE = o
£ 1IVIS Lumina III In Vivo Imaging System (Perkin Elmer, USA)E o]&
Livingimage® software version 4.7.32.8 ZA3}dtt. ¥ 2% 7+ 2+ EAXZE 93] student T-test

o P <0.058 A4 Foldeo] de AR 7533

ol
32

AN 8 %% o4 whex muolAel Pt B Hrt Al

H7t BlEE T3] TY TF Rl ofE w©HA gAEFe] @t A A= JgS nEsy] sk,
Qlzh-gele] HCT-116 ther A% 5X10 702 BALB/c nude mice®] 9 8% the] AR 717} 33k FAstict.
o)A ¥ 2o Hul7} of ~100 mn' o] ELEAL W vpeAZ PR 4 1E0R YT (n=4-5) (1F 1: 3§
He/rages SA(HEd), Lu 20 A™E, 25 3 A¥stevrt g2 E3tel R 2% 40 27t g
). ZF aFel 74 FANE F4aFH4 §% V1F 4 mg/kgoll dEEE Jom meEl oz 23] Foi3el
(Aog & A5Y). o] Aoz 7} wpg-xo FY AEH W wFo Zo|E UXd AHE F45 A

2 AFAZ ST, B I 0 AL olgste] ANSAT: FY B3 (m) = 1/2 X 45 Aol

- 2 - ~ - = -
(8% Qo). Fol ¥ 229 W &, 7 vhpAERNE $¢ 248 Al TAS S4a. 4 2

ol Sk [



[0119]

[0120]

[0121]

[0122]

[0124]

[0125]

ZIHSd 10-2023-0135508

7 2+ A8 E 98l analysis of variance(ANOVA) #21 3 Tukey's test3t o™ P < 0.052 EAH &
AE Aoz kgl

Add 1. 38 U= 48 29

Di-DHA-PC 9.6 mg, F#=HE 0.8 mg, ¢33 EIAZF 0.3 mg, F 10.7 mgo2 HAld 19 ®
=

EES AR §, 54250 @A EF(A-Y ) AAld 19] bath sonication WHOoR E3F
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oFE @A FEFH W7t BEFY £33 WY Zold wE GE WE FFe WHstE gRlsty] sk, o=
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2% sHfrate AF, 50 T Hate] ek ASEY A wrlE SR WE £X a3e ofdd] &
ZE k. M7t glEzFol D1—DHA—PC§— 44% 1& @%é}% B F AA T ZUlzHE, 43 ExdE, DSPE-
PEG-2000 (1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-[amino(polyethylene glycol)-2000], =%
b, 2Rl Aol Ajtd IAE & uE AEEel FUHRE = WUE F mde #EEsden, SHQl
e 299 A A3 Q1x# el DOPE(1,2-dioleoyl-sn-glycero-3-phosphoethanolamine)”} F7}¥ 79 oF&E H
F 3 a9 9 9538k, di-DHA-PC 100%= A|Z=¢ 2lEFe] 49 356 mme] ZiAF gxFruvs 73
3 A4S AH o ZA 119 mZ HE 2 EFo] oE WE X axrt 9 Zoh. Di-DHA-PC7} obd di-DHA-PE
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A =~+em7t HEF] 1:0.5 Z 21 A4k HCT116 670
1:0.5 Gentle mixing 650
1:0.7 Gentle mixing HCT116 626
=L F0R g B16F10 191
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