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^ 4 ̂  

^ =L 
7}^°\ 

Vl^c! i°r If- ̂ 1 ^b1 o'' 9 ! xl (cp idc nn a 1 growth factor, EGF)£]- t!l 5£. {I1 - I 

^j-ol ^ 3- ^ 3M4. M 
^Ml <$o)^ 
^ I'I'-I ii|-7}^ ^ :f171 -^] ^JL ̂ -^(multivalent electrostatic 

interactions) ^ -^"JL^-H-^] 3;^"°11 ^I'Sfl ^bUr ̂  4|S-\r-
V± ''-i ?-! -x] ?-! sfo| j=Lt!] ] ̂  "L-f 7]j (protein-lipid hybrid multi-lamellar 
nanostructures) ^ H °T| 7A °] rf. 

^ 7] 
3>-g- 7]^o) ^-ol^ol^ J^o) 

T^wfl^ol 7]^ 5H>^ 7flg_S.X\ Z^^JL &T}. ZLfr|4 ^5]#^ 
€• ^7} ̂  ^ %*f-7}$x) ^7} 

^ §14. 
*$ 3 %Ai ^ ̂ ̂ °ll *1, 5.^ ̂  ^ 

7}^ 5H>^ A^SL^ -§--§-£] JL §|4. 
STXl^^l-O]^ T3]^ ^-^^^)(CTFA)S] ̂  5H>^ €S^(ICID)°11 

^ Sf^ IIS 
^o]^-o.s^| sH>^- 9X7]} s\9X^ 

3-^1 ^2006 — 12JL, 2006. 4.12). 
^liHrBr 

7R> €" ^1 3 ^ ̂  ̂ ^(¥4^)°1 $9m, ̂ #3 o] # 
^4^>7i yov^^ sia#^ 4-g-^M 

^ 7]i/-i|^j-s) <y^i^(phospholipid)^ 4°i <13 

^1-s-°]^^"(lipid-bilayer) 4iS^](vesicle)S-7--] ZL ^^-(aqueous 
compartment)0!] ^-§-^ #-&# -o-^ A17] 7j i-f x} ^-o] ̂B>O1] ^#-i: 
^1^1 ̂  ̂  9.M. °) si & 5]a#°] 4^2\ ̂ sq- ^ °) 
^JL 4s. ̂  o)^ 7>^^>4. ̂ -^1 ^1 

-T-^r^-71 %^-s] §14(Bangham, 
A. D.; Torchilin, V. P., 2005, Nat. Rev. Drug Discov., 4: 145). 

€-g-5]7l7l-o|e^ ^o] §1rf. %-<$ 
S^T°1 ^^1 £^Hr ^°l4.^1 ^^]r2l£f5] iflJf 
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44 °-S4 4^ o] ^ 4M 5} iflJf 4^ o] a 4 4^ 
Jl"ir°] 44 44°ll &4. 44^ 4 10-20% 4^ JL-ir-i: i0H, 

tfltil ^ ̂ 4^1 44 44^1 44 44 44 444 7]^^ 
4 Til # iL4 4 (Martins, Susana et al, 2007, Int. J. Nanomed., 2. 4,595). 44 4 44 
44^1 ̂ 4°114 44 °144°ll /f-g-^-ElES^^ JL44 *1^ 
4°I44, ̂ 4°ll 4444 44 °1444 44^444 5^4^ 4^4°l 
44^114 4 §14. 444, s^a# 7144 444 
4^°-S ̂ -g-£]JI §144, 444 44°ll 4^144 ZL44°I nfl T3lT3lf^ 
440l4. 

[6] 44^444^ a 44 44^4 44^4 s^a# 
Tils ^^44 ̂ 44 T^wfl^o]] 41^ 7Hfl*H 4^4 5L-fi-2\ 
*$ ^ ^ 010] y] 3 7lj ^4^ ̂  o] 4. <£ O] ^ ^ ̂  yo>wq o_S^ 

Bangham1^ (Banghamet. al., 1965 J. Mol. Biol. 13:238-252)°] 4 
J144 4 ̂(high-pressure homogenization)°] Yi t!l 4444. Bangham1^ 4 
^71^-OHA-I 7)144444-^fll-4H 4444444 4sH°ll 44 
^14444 4 444 44 44 4, 4^444 #4 40J14 ^JL ^14^1 
J2447i4 ̂ 44s 4444 4^44 4^44. 3-4TT4^4 4^4 44 
4 44 -5r44°i sub-micro 37] 2| i;] 4 :['4(micro-pore) 4 7f xj 7]-JL5] 4 
4°]4 4-^-(3^4 interaction chamber 4-2.51 4)4 444 444, °1 ̂  4444 
444^ 4°l^4 4 50-300 /fln°M °H 4-^44 4 44 4^(Shear 
stress)0!] 444 ^14444°H 44 44 4444 1]444 444 44 
4444 44°11 4^44. 44 4^44 4444 ^3444 4^44 a^4 
^44^44 44 44^4 4£, 444T3°1144 44 4®H 44 444, 
ZL4 JL 44 4*11 4 A>-g-4 £ 6\ -§-^ , ^ ? A>^ 
444 4 §1^-4 44 °|s 444 4^4 ̂ 44 ^34444 SMI 4 7^44 
^4 44. 

[7] i# 44, 4444 4444 7)1O752990JL4 44444 
<>11 it] S)-sl]A| 4(esterified lecithin)4 5-444 45L4 4—S- 4444 
4^^a#o]i ^^^o_s,47i 4^^a#o]i 
4^^a#; ^ 4^4 444 44 44 4444 S444 ̂ 4 44^ i4 

4^4 S444 7fl4 4 4 §14. 4444 444^i 7iio962566^4 
44444 44 31444 °144&l ^444 4^^-S ̂ 44 44 
44^^44 4s44^-s a444 4^sia#^ 71144 4 §14. 
471 444°11 71144 ^s!44 4^44 4444 5]S44 4s44^1 4^ 
s4°l 4^1 4^ JI4/JI4011 Tiissi^s 4yJ14^1 ^sl444 444^11 
^447m44^0l §14. 

[8] 444, 44 4^14 7^4^ 4^°114 S^4447}^1 
4^ ̂  -5-S 44 4^4 44 °fl ^4 4^ 44 4^4 4 §14 4^ 4 7fl 444 
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*33#^ xflH-^xfloU ^-OUl^l^r Jl^ ̂ °)5LZ}, 
*115.£ 7m*}$r ^l5L#ol ^o) 

§1^4 (Pisal, Dipak S. et al, 2010, J. Pharm. Sci., 99.6, 2557-2575). 44, 2,-g-
Al^ol 5]^#^ Ta-wfl^^^-OUl^l^r c-lloll 

§l&4fe^H) °l §14. 

7] lir^} j^Ml 
[9] °H, ̂  ̂  4^ 5.^ ̂  4<?14l- ̂  *$ ^ ^ o.^] ̂  A] 5 3^3 o_s 

5] 5# lflJf S ^ Ifl 4 5^ Al Z] ^ ̂  Afl ^ ̂ yo> wq ^ JL 4 
^4514.^1, 5] 5#^1 
e]5#4 *14 -fK£^M ^Hfl^l 

4H~ yo^°11 tfltb ^^1- n^4§!4. ̂ 1, 44 
^^1JI^}0] SflA>Ol 6j:ol^ 5]5#4^1 ^ *1]5.£ M-^S^lll-
^ ̂  47} ̂  *\ 1M]-# <£ ^ (Safinya, C. R. at al, 1997, Science, 275.5301, 
810-814), 5]5#^ 4^4^ 4^°114 4yJ]4^ ^47]^ 4°1 4^4, 
5^5#^ 4^4 o)^-o\] ^yA^o] ̂ 3>-g-^ ̂  AflS^ 4^1# 4H~ 
4^°ll tfltb 44# 4W^4. ̂  44, 4°l^4 44S ^--±^$\-

4yJ]44 S^4444 4^1 47>^ ^47^ ^(multivalent 
electrostatic interactions)^!- 4^44 4^44-1 2:^-^ *] ^ f 1; '{[ °ll A| o| -g-^ 
^ 4, 4 44471- *$ 51 #A^ ̂  o_*} ̂ x\ nH -f ̂  JL^S 5^ 4 Afl 
^Hfl^l ^J}4-44 4°l «-5]^ 4^# 4^4^11" 4^4 §144 ^!4 
JJ-o]^-o_s^l, 4 4^4 444^11 £]44. 
4^1 

[10] 444, 4 4^ ̂  4^ 4 5.^ 4 4444 4°l 44 4 4 "E--±^1S] 
4JL44°11 ^14 ^A^£]^ ^.O] tL5]H^ 4^# 4ic^^ll- ̂ 1^4^r 
^°14. 

[11] ^^^1 otol^^ ^-^5^11^] ^^-°11 
4^11 s"^<§4^, -^1 47]2:^(spontaneous self-assembly) 

4°1 4^# 4ic^^ll-
7ll^4^r 3M4. 

[12] ^t^5]£ ^-^^^71 4°1 iLS]H^ 4^# 4ic^^ll- ̂ -fr4^r 
5H>S ^ 3J °14. 

^JZ]-
[13] 7ll^£]^r ^Hfl^l 4°l-tLS]H^ 

STX]^^-O]4^ ^.oj j-^ol o>^5]- 711^ 2]-A^ol ^^]-&| 
STX]^^-O]4^ ^ ̂5]#A^ ^ ^^] ifl ^ ̂15 MIS 
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4°I44. 

[14] £1 4 4 4^4 4 44°M 44 EGF-DOTAP 4°l 444 
4^2^51 ̂ 4 4^ 4444 444 2-4S°I4. 

[15] £24 4 4^4 4 414 oj]o]l 44 4^ EGF-DOTAP 4°l 444 
4^4S4°ll 44^43.4 ̂  s4 444 444 44°I4. 

[16] £34 4 4^4 4 414 oj]o]l 44 EGF-DOTAP 4°l 444 
i tfl 4 44^1- 44 4 44°l 4. 

[17] £44 4 4^4 4 44 °M 44 7)1^4 EGF-DOTAP 4°l 444 
4^2^51 4^ 44 444 44°I4. 

[18] £5444^4 4 44°M 42} A|]3E:4 EGF-DOTAP ^}°]£L£]H^ 444 
4^4^44 4^)1 4^4 Cryo-TEMSS 444 44°I4. 

[19] £ 64 4 4^4 4 44 °M 44 7)1^4 EGF-DOTAP 4°l 444 
4^2^ 4444 444 44°I4. 

[20] £ 74 4 4^4 4 44 °M 44 ̂ 4 EGF-DOTAP 4°l 444 
4^4^44 44 44 444 444 44°l4(£7a: 44 S4,£7b: 44 
44). 

tg^ 
[21] 4 4^ 4 S4 4 4444 4°l 44 4 4 4-4i544 4JL44°11 4 4 

4°1-«S]H^ 444 4£4S4,S444444 4°|44 44 
4-^544 44^ 444 44 444-44 4°|tL5]H^ 444 
4^4^41- 4^44 4^ 4 44 4°1-«S]H^ 444 4^4^41-
4444 44s ̂ jtf 4444. 

[22] 014,44^4^444^^4^44. 
[23] 4 4^4 
[24] (a) 4°|44 44 °144 4ss 444 444 4 4-44# sl54; 
[25] (b) 44 4-444 s]544 5444 4°l44 44 °144 4^s 444 

44 °I44 444 slit; 4 
[26] (c)S44444 
[27] 1- 5444,471 S444444 44 444 s]54 4o] °fl 444^ 

4JL44SS 444°i 4444 44 44 44 ̂ 444444 s]544 
4°1 —444 4^42:4(hybrid multi-lamellar nanostructure)°ll 44 
4°14. 

[28] 
[29] 44 4°|44 444 

1,2-4 4sll-$-4-sn-4"S] 4S--3-°T| 45—544(1,2-dioleoyl-sn-glycero-3-ethylpho 
sphocholine, EDOPC), 
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1 - f] £ s -2-s: 3)1 JsL s - sn- s" 5] *11 S.-3- °1] ^ 5.—5L lr 4 (1 -palmitoyl-2-oleoyl-sn-gl 
ycero-3-ethylphosphocholine, EPOPC), 
1,2-tj 5] —£s-sn-s"5] 4S--3-°T| 5Llr4(l,2-dimyristoyl-sn-glycero-3-eth 
ylphosphocholine, EDMPC), 
1,2-tj —0l-S-s-sn-s"5] 4S--3-°T| 5Llr4(l,2-distearoyl-sn-glycero-3-ethyl 
phosphocholine, SPC), 
1,2-^ ^-sn- S"5] 4S--3-°T| ̂  5L ̂  5L fr 4 (1,2-dipalmitoyl-sn-glycero-3-ethyl 
phosphocholine, EDPPC), 
1,2-^ -|r3l-SLs-3-H5] ul] 4 4£4--y£ S4( 1,2-diolcoyl-3-trimethylammonium-prop 
ane, DOTAP), 
N-[l-(2,3-4 ̂ 31 H44 )HSi]-N^,N-B2] 5} ̂>1 H(N-[l-(2,3-dio 
leyloxy)propyl]-N,N,N-trimethylammonium chloride, DOTMA), 
3B-[N-(N',N'-4 *11 €4^1 £°11 4)-442-H]ir3l ̂ 31 1l(3B-[N-(N\N'-dimethylamin 
oethane)-carbamoyl]cholesterol, DC-Cholesterol), U1 4 3] _9_ ^ 1 
^^Ef^l-ol H(dioleoyl glutamide), U1 /IEI] O|-^Q] f-f-Hj-n}-o] ] ^(clistcaroy 1 
glutamide), ^3-i;'0] 514 il-^-440] H. (dipalmitoyl glutamide), U1 4 3] J?4l 
4—4—44°] H(dioleoyl aspartamide) ^ ^3 *11 4^4431442-13" 
£LSp}0l H(dimethyldioctadecylammonium bromide, DDAB)isL °1 Jilc3 ?! 

444 44 °144 ̂  eo o_^ ojoll 4^4 4^ 
[30] 
[31] 44 4-44# Sl5#^1 Til44^&(zetapotential, £E4 S444)4 +1 ~ 100 

mV, 44^4314 +30 mV °144 nr §14. 
[32] 
[33] #7] 4°|iL5]H^ 4^#4t4^3l£l ^7} 37] 4 50 ~ 900 ran, 

44^] ̂>711 4 50 ~ 500 ran, 4 44^ 431 4 100 ~ 200 ran 4 4 §14. 44 
4^4^31 S\ 4 3.7] 7} 900 ran °1 44 % 4, 37] 7} 7] 4 s] 4 447} o| ̂  4 

TX]Jf 4447H ^7] 4^4^31 ̂1 <^7} 
37] 71-50 ran °144 ^4, 4^431 314 431 31 4314 °l ^4£]4 ^o} 
44431 431 7} §14 4 §14. 

[34] 
[35] #7] 5}o]t[2]H| 444 4^4^31 ifl^l 4°|44 

4^3 44til(w/w)4 0.001 314 2.5:1, 44^4314 0.001 314 2.3:1, "^14 
44^4314 0.001 314 2.0:1 H 4 §14. ̂ 7] 5.s| 4 447} 4 4°|44 
4^3 44til(w/w)7l- 0.001:1 °144 ̂ 4, 444 4^3:^17> ̂ §4^14 ^4 4 
§14. ̂ 7] STX)^^-O]^51- ^o]^ f^tij(w/w)7l- 2.5:1 °144 
^4,444 4^4^31^ A>o]S7l-?]x\ s]4 ̂ -44^314 ^4447}# 
^4 31S 4447H1 4*1444. 

[36] 
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[37] #7] 60 % 
°R\ 80 % °R\ 7R> 90 % nr 9.M. 

[38] 
[39] #7] 5.s|^IBS]£r°fl*\ T^wfl^ t§ BflS. *fl 

Aj-g-^T] 3^ ^1—§-"sT ^r 
[40] 
[41] £ "^M tL5]H^ 4^# *fl(hybrid multi-lamellar 

nanostructures)"\r 'cF0]^^ ^1-s -o"-^5L^T|°]-2} 
ST^^j-oj^o] r}7}s§ ^^7]^ ^ #:£*)--§-# ^ 

M ^ u}$\- go] 
?!"-! X] V!"-1 ?! T\7]2L^(spontaneous self-assembly) J-'F^ ^ -fr'&TI 

[42] 
[43] £ "^-^5^1 "^r ifl^- "E-^Vo} v)6] 

°W 5]5#^ M £ 
si^lM 

[44] 
[45] £ ̂  $\ "^4 °l ̂  ^ 5#"^ 5] 5# ̂  ^ °fl 4^ 7fl 

-•§-^ -¥1 ^! (non-concentric) "Lfl-r" "r^c! ^§^1# 5^"cr i^lL 
5] ̂ ^(multivesicular liposome; MVL), ~cr°l "H 71] ^tl x] ?-! °l ^^(lipid 
bilayer)SS 41 ^ <?1 5]$\(shell)# 4# ̂ 5. 
S]5#(MVL)cil ^ 91°-^ °l°fl ^ °W4-

[46] 
[47] JEth^r^^: 
[48] (1) O]SO|^JI <y^}H7l7l-^<ilfl Ifl^-7>^1 

5] 5# tJ"TT -§-OJ]^ #7fl; 
[49] (2) 5.^ ̂  U"TT 0J}# *11 S^Br #7fl; ^ 
[50] (3) #7] &A (1)^H <£6]?) 5]5# tJ"rr -g-^4 #7] &A (2)^1 

<£6]# STX]^^-o]^ ̂  O. ^-g-6B.g- T^Tjl 

[51] 1- 5^Br tL5]H^ 4^# ^ ̂°14. 
[52] 
[53] #7] T&A (l)°flA1 

1,2-T^I s:3l]iL<il-sn-s"5] ̂ lS.-3-°1] ^5—5#^l(l,2-dioleoyl-sn-glycero-3-ethylpho 
sphocholine, EDOPC), 
1 - f] £ s -2-s: 3]] jj. 'H - sn- s" 5] S.-3- ^ 5—5 # ̂1 (1 -palmitoyl-2-oleoyl-sn-gl 
ycero-3-ethylphosphocholine, EPOPC), 
1,2-T^Iu] S] ̂ JgL'il-sn-s"5] ̂ lS.-3-°1] ^5—5#^l(l,2-dimyristoyl-sn-glycero-3-eth 
ylphosphocholine, EDMPC), 
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1,2-4 —^14S-4-sn-45] 4S--3-°T| 45—S-il"4(l,2-distearoyl-sn-glycero-3-ethyl 
phosphocholine, SPC), 
1,2-4 H-sn- 44 4S--3-°T| 4 5L—5L a" 4 (1,2-dipalmitoyl-sn-glycero-3-ethyl 
phosphocholine, EDPPC), 
1,2-4 4 ̂1] i?-° 1 -3- — 4 *11 4 45J-4--y£ S4( 1,2-diolcoyl-3-trimethylammonium-prop 
ane, DOTAP), 
N-[l-(2,3-4 4^1 444 )HS|]-N,N,N-B5] *11442-44S 5}'4 H(N-[l-(2,3-dio 
leyloxy)propyl]-N,N,N-trimethylammonium chloride, DOTMA), 
3B-[N-(N',N'-4 *11444 £°11 4)-442-4]4^1 ̂ 11 ||(3B-[N-(N\N'-dimethylamin 
oethane)-carbamoyl]cholesterol, DC-Cholesterol), 4 4 4 i?- 1 

P]-O] H(dioleoyl glutamide), 4 /I E1| O|-^Q] H(distearoyl 
glutamide), 444^4 -H-^444 H.(dipalmitoyl glutamide), 4 4 4J?-4 
4—4—444 H(dioleoyl aspartamide) 4 4 *11 44444442-4 
±LS.p}°l H(dimethyldioctadecylammonium bromide, DDAB)isL °1 44 ?! 
^SS44 444 ̂  eo o_^ ojoll 

[54] 
[55] 44 44 (1)44 4-44# 45#4 45#4 4^44 4^4 

4^11 4^4 4 §14. 44 45# 4^ 4^4 Bangham 4^, 4S 44 
4 4 ̂  (dry lipid hydration), 444;£:S- Y§444 44 4444 444 4^c!4 
4444 4 4-4 4 ̂  (freeze and thawing), 41^4 (extrusion method), 

444(s o n i c a t i o n) 4 Ji14 4 Si4 (mici"oI'luidizer)9- S °1 44 4 5^5-44 
444 4§1°_4 44 4^44 44 444. 

[56] 
[57] #7] 44 (1)4 4"4 4^4 4-44# 4544 44 3-7]^ 100 ~ 300 ran, 

444444 100 ~ 250 ran, 44 44444^- 100 ~ 200 ran 4 4 §14. 
[58] 
[59] #7] 44 (3)444 S444444 ̂ -^H# 4544 rf/H ^4714 4 

4JL444 44 4^4 ̂ 4 ̂ -4^ 4°1 
44# 4^4^41- ̂ §444. S4 444SS, £ 144 44 44, 

45444^44444 #<2] rf7>^ 44714 4 
4^444 4 4 444 4 7}7]2:^(spontaneous self-assembly) 444 44 
*112:44 4s £54 44 4°|tL5]H^ 44# 4^4^41- ̂ §444. 

[60] 
[61] 47l 4°1 44# 4^2^^ 
[62] (a) 4444 44 4444^s ̂ 44 4471- 4 4-44# 5]5#; 
[63] (b) 471 4-44# 5]544 5444 4444 44 444 4^s ̂ 44 

44 444 44# 5]5#; 4 
[64] (c)S44444 
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[65] 1- 544^., #7] 5.^ 4 4444 471 444 5] 5# 4°l oil 3 4 44. 
[66] 
[67] #7] s}o|ti_5]c^ 444 <^4 3-7]^ 50 ~ 900 ran, 

44^] ̂>711 ̂  50 ~ 500 ran, c] 4 44^] ̂ -TII ^ 100 ~ 200 ran 4 4 §14. 
[68] 
[69] #7] s}o|ti_5]c^ 4^4 4^4^*11 ifl^l 4°|44 44 

4^1 44til(w/w)4 0.001 44 2.5:1, 44^47114 0.001 44 2.3:1, "^4 
0.001 44 2.0:1 H 4 §14. 

[70] 
[71] #7] s}o|ti_5]c^ 4^4 4^4^*11 4^1 S^4444^1 %-<$44 60 % 

°14, 44^47114 80 % °14, 7R> 44^47114 90 % °144 nr §14-
[72] 
[73] 44^1 4 S] 5# *11 4^ °11 44- *11S 4^ 4 441°fl 

4^44H7l°l 44 4-^5*11(4-444 Si5#)# TllS^^oil ^5]#^ 
444 44471 ̂ ^-°11 ^44 444 S^44447l-5]54 4S 
4^ 4^1 ^4, ̂ 4 44 44 44 40JH1 t#£l^r 4^ °1 ^4^SS4 
5.^ 4 444^1 *$ S] 44 4 44 4 Z] ^ Ol ^ O] 6J4. 

[74] 
[75] ath 4 4^4 47l 4°l 444 4^4^*111- 4444 44S 

S44°11 44 4°I4. 
[76] 
[77] #7] 4°l 444 4^4^*114 ̂ 1 «- o] ^TX]^ 444 4 §| o_TJ] 

°H1 4^4 44 4^4. 
[78] 

[79] 4 4^ 44SS444ZL 4471" 44^1 4^4 44 4^*4 
4S4^4 41H1 44 4^°| 444 7]^ 44°114 44^1 SS 
44^1 4 44S ̂ 4 4 WH ^ ̂  ̂  ^ ol ̂  ^ o] ^ s 
S444 444, 44 °J4a^, 4, ̂ 1-g-^, °114^ 4^1 4^ss 4^4 4 
§1 °J4 4s4^4 44 4^°11 44 471-s 44, 4, *114444, S44, 
*1 444, 4^4,4 31 °1 — *11, AJ1 :£, 444, 4s 44 44*M flll 4 ̂  *1-4 ^ 
§14. 
ig^o] ^41-^^^Ell 

[80] °14,44i, 4^i 4 41H11- 44°i 4 4^4 S44*1Hss 
4^4^-4 44.471^1 44i,4^i 4 41H1444 44^^1 i4^4 
74114 ^1444i,4^i 4 4^i°ll 
44^14 44 4^4. 

[81] 44 ̂ 1 1. EGF-DOTAP 4°lS5]H-^ 444 4£^S^1^1 *113: 
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[82] 1.1 DOTAP# a^^l-Tr 5] A3z 
[83] <£<>1 ^ *1 ̂  <?1 DOTAP(20.96 mg, Avanti Polar Lipid, Inc.)# tSSSf 1 

mH ^91 ̂  #5}^3 #5] -g-7] iX\ 
(rotary evaporator)0)]^ i=.^I --J1 LIS. ^l's -o^0!] -s^i 7]-;i# 

#SS5## 7ll7^1-JI *1*1 €#^# 
*1*1 €#^# 12 ^ #6) #SS5## 

^^1 Q6]# *1*1 €f-^Hl ^*11^ 1 m£# 37 °C°1H 2 
*1^ 1- *HS^4. *1^ iMi3L*)l#pore 

3.7] 7} 100 ran'?] -fc^1 7}i-i] °1 Jl11 ]'(polycarbonate membrane)(Avanti Polar Lipid, 
Inc.)# 4-g-^M ^ w>4 ¥4^1 ̂  w1 *} 3.7] 7} DOTAP# 
5^Br ̂ l^ 5] 5## 711^^1-^4. 

[84] 
[85] 1.2 EGF-DOTAP 5>ol:g.gjH^ 14^3:^1^ *H3i 
[86] i l.H*1 *11^ DOTAP# 5^Br ̂ l^ s]5# 

-g- ^ (500 frt)2\- EGF -g- ^ (500 id, Celltrion, Inc.)# ^°ll *\ ^ *11 *\ 
EGF-DOTAP *11^2] 

A>-g-^|-7l 4°C°1H 

[87] 
[88] 1. EGF-DOTAP r]-^# i4£^^l ̂  ̂7l-
[89] 1.1 ^o]^ g]5# ^ ̂-91 
[90] i l.H*1 *11^21 ^l^ 5]5#^ dynamic light 

scattering(DLS, ELSZ-1000, Otsuka Electronics)# °] -§-sf °:1 7} 37] S>]-
*11^^# TlZl ^tf.%0_Tq,ZLg3H-9 ^>Hfl SH q-Eflfl^rl-.^ 
^*} 37] 7} 200 nm°l JL 5.^ ^^>7> <5CM^-<?1 5] 5## 
S]^§f4. 

[91] [SI] 
s]5# 

s]5# ^7} 37] (nm) *1^^1^(mV) 
DOTAP 197.7 ± 4.9 56.5 + 2.5 

1.2 EGF-DOTAP ^-°] «sl 5J-91 
[94] i 1.2°1H *115^! EGF-DOTAP tL5]H^ 4^# ^7} 

37]$]- 7HEf^^^DLSl- °l-§-*M ^S# 
^rr^^r:^! 7] (spectrophotometer, Jasco-815, Jasco. Inc.)# °1 Jo~ <^F°i 500 nm °l] 7] 
#^}Sf4. ̂ ^4#5L2^ 5L3i q-Ej-ifl&tl-. 

[95] £ 2°1] *i ^ ^°!, EGF/DOTAP^l f^l ̂§r°l 2 °1 ̂ -<?1 ^ ̂  °fl *\ ̂  
EGF-DOTAP S 5] H^j 4^# ̂ -ic^^Sl ^7} 37]^ DOTAP 
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5] 5# S\ <^1-3.71^1 ̂ 200 ran ^£^1 H71# 4444 44, 
EGF-DOTAP 4°|S5] 444 4£4S*1l£l 4-444 
5] 54^1 4# 4 4 §14. °]4 444# ̂ 4 EGF7]- 4°|44 
4-444 ̂ 544 4JL44°11 ^ 444SS4 4S# 

^*>7] ^4 4SS i444-
[96] £ 3°114 S^- 44 4°l, EGF/DOTAP^l 44til 4°l 2 o] £|.o] ^ °] ̂ ^ -

44S7]- H^ 4 Til 44 ̂ 14 44, °1 4^1 ^ ̂  °fl 4 4 ̂ 4^7} 4^44 
4# 4 4 §14. °14 EGF^l ^£.7> 44^H1 44 4°|44 4-444 
5}544 2)444 ^}J1 4^4EGF£l 4°l 4 7]- 4 7 ] ^44 4SS 
i444. 

[97] 
[98] ^1^)2. EGF-DOTAP 4^1 Jig]444 4£^S^£l 4^1 S4 ̂ 7\ 
[99] EGF-DOTAP 4°l S5]H^f 444 4£4S*11 ifl 4^ 4 EGF^l 4# 

4^471 1.2°114 4^£] EGF-DOTAP 4°|S5] 444 
4ic^-2:^l(l m^)# J^44 ̂ 5] 7] (200,000 x g, 24 4, 4 °C, Beckman)# 444^1 
4^ £] 4 44 free EGF# 4 5} 4^4. 4°l HS BCA ^ 44^! (micro BCA 
assay)4 ELISA 44 (ELISA assay)# °1 44°i 4514 free EGF^l 4# 
4^4514. n44#£4i 44484. 

[100] £ 4°T|4 S^- 44 4°1, EGF^I ^ 4 4^ °fl 44 44^ 4°14 S°| 4 4 
tfl44^1 EGF/DOTAP 44ti14°114 60 % °|4^ 44 4^ J4r# S^4. 
44^4 B!54 4^1 4^ s4°l 10 ~ 20 %°11 ZL44 4i 4 4^°11 44 

%.<$ J:44 444# 444 4 §14. 
[101] 
[102] 4 •$ afl 3. EGF-DOTAP 444 4£^S^£l 4444 ̂ S 

®?Al SJ-O] 
_U O -1 1 

[103] EGF-DOTAP 4°l S5]H^ 444 4£4S*Hs] 4444 4S ̂ 4# 
5J-<y^7l 440J1 4°11 4*1144 <^44 44# 4^ ntfls 444 4 
§1TI1 ^44 °l] 4 4444 w (plunge-dipping method)# °| 44°:1 
44444^1 ̂ (Cryo-TEM)SS 44444. 44 °H i.2°114 4s4 
EGF-DOTAP 4°|S5]H^ 444 4£4S^1 4 iii% 44 ̂ 1S] H(lacey grid) 
OT"4 ^4 444°1 ̂ 4s]£4 4*1444. t^4 44^4^ 4444 4*141-
44 3 4 &£4 3 ̂  4£4 97-99 % 4£7l- 44 s] 7ll 4 ̂ , 44£S ̂  ̂ 1 
°114(4-i70oC)oll 444^1 444^1 44 4s# 4444. °11- 4^11 
44^4 44 4s# 71-444(300kv) 4°114 4447}4T3R(JEM-30ii, 
JEOL Ltd.)—S 444-2., Gatan Digital Micrograph programJ5-S t]l °1 E-) #-
44444. 

[104] s 5°ll 4 44 4°1, EGF4 DOTAP^I ^ 47I ̂  4 # 4^11 EGF-DOTAP 
4°1S5]H^ 444 4£4S^ 4444 4^ ̂ 4# 44444. 
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[105] 
[106] 4. EGF-DOTAP jO-p] 
[107] EGF-DOTAP £|-°1^—^ 4HH EGF^l «!£]-# 

^jr^^c!# S}"<?]^l-7] -rl'sfl, °] ^(Circular Dichroism, 
CD)# 180~260nm V1! °1 °l] A] Jasco-815 CD -Jv -cMi -cl" 7-11 (spectropolari meter, 
Jasco-815, Jasco. Inc.)S QX\ ofl 1.2^1^ A]}^ EGF-DOTAP 
^-o] tLe|H^ 4^# 0.5 mm €(path length cell)°fl ^ 

^freeEGFl-^-g-^l-^JI, 
45} 100H ^ EGF W# ti] CD 31 °] E] 6°fl 

[108] 
[109] £ 6°1H ^ ^°1, tfl2:5(EGF)2l- ^ JE5J# ^fl, 4°C°11 JS-M 

EGF-DOTAP tLe|H^ 4^# (EGF-DOTAP, 4°C)^i 
JiM EGF-DOTAP tLe|H^ 4^# (EGF-DOTAP, #£) 
4HH EGF^r #5H^-SH7ll ^SfSl^l ^^4-

[110] 
[111] °fl 5. EGF-DOTAP g]Jf 3=3). jO-ql 
[112] EGF-DOTAP tL5]H^ 4^# ̂ -ic^^lS] s] 

^Sfl, ^-3. 4#^(SKH-1 Hairless, 5^r, Orientbio, Korea)# °l-§-^4. PDMS 
0.8 cm, ^o) 0.5 cm)# 4#^ ̂  *1?1 JL, ^ # #^(FITC)2l-

EGF, DOTAP £E~ i 1.2°1H EGF-DOTAP tL5]H^ 4^# 
#-§-*l?I 50 m£# PDMS tHofl 

1*1 #-§-*1^4. ^5]^s]Jf# ^S^^7l(Leica 
CM1850, Leica Microsystems)S ^ 7fl ^ ̂ ^ ̂  ̂ t^l ̂  (Leica DMI 3000 B, Leica 
Microsystems)S 4. 

[113] £7a°H*1 w^^-ol;EGF^-DOTAP# ^5lft S^l# 
^4^*1 ̂ Kn. sl «- S.^_o\] Ji°lM-, EGF-DOTAP 

tL5]H^ 4^# ^ #0} §1*1 
[114] £Efh £ 7b°fl*1 ^°1, 4°lHSf-(Microtome)# ^ 

^4, EGF-DOTAP tL5]H^ 4^# 
*1^A1 ̂ -^JL §1## 

[115] 
[116] ^4# ̂  s. £ ̂ ^1 EGF-DOTAP 5] H^j 

4^# 5R>S. 2:^ #^1 *11 *$ # *11 *1 W. ̂  4 £ 
^ $] ^ oj ^>7l $\ All ^ i All ^ ^ 4. 

[117] 
[118] All^Hl 1. 
[119] ^>7l 5- 2i £°] ^^1 yoVl^ °fl 45} -fr^Sl-^# *HS^4. 
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[120] [S. 2] 

^ (f^) 
EGF-DOTAP iL5] H^§ 4^# 0.5 

1.3-^1^1^5]# 6.0 

at 5] *\] 4.0 

-£^<£<£3.4: 0.1 

l-5]#yHo]H20 0.5 

15.0 

fesflfe-9 0.05 

IK yo>Jf *11 4^ 
^ *11 to 100 

[121] 
[122] A ̂  ̂ 1 2. ^ ̂  3.S.#) 
[123] ^>7] 5. 3°fl £°] yoV^ °fl 45} °J ^sR^# 
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[124] [S. 3] 

EGF-DOTAP iL5] H^§ 4^# 1.0 

6.0 

Is S] *]} 4.0 

1.2 

£35)1 ̂ 0} 4 31°|H 3.0 

5.0 

3.0 

47]-40l ̂ l-M — s 2.0 

1-5]#W1HH60 1.5 

1.0 

4=4^1^ 1- s] 4 1.0 

ti] ofl B] 0] 0.01 

EDTA-2Na 0.01 

IK yo>Jf *11 4^ 
^ *11 to 100 

[125] 
[126] 3. 
[127] ^}7] S. 4°T| H>sq- ^O] :g-#<2] yoV w °fl 45} °fl *HS^4. 



14 

WO 2016/108634 PCT/KR2015/014504 

[128] [S. 4] 

^ (f^) 
EGF-DOTAP 4°1 iL5] H^§ 4^# 2.0 

-AlS^lS 1.7 

1.5 

^144°1 — 0.7 

^1144^1 ̂ -4 1.2 

4^1°]B 0.4 

•o'sS] *\) 4 0.5 

4 = 44441-514 0.2 

44^ 0.2 

U=, yo>Jf *11 4^ 
^ *11 to 100 

[129] 
[130] *H^Hl4.^HgJ 
[131] ^>7l 5. 5°fl 44 ̂ °1 ^"4 yoVl^ 45} °J 7)1^4^4. 
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[132] [3L5] 

^ (^4) 
EGF-DOTAP iL5] H^§ 4^# 2.0 

2.0 

1.5 

5.0 

1-5] #^0]^ 60 1.2 

0.5 

5.0 

3.0 

*}°}^tS-V)]x\^ 3.0 

ti] Oj] o] x\ E] o] 0.05 

0.2 

-o"s2] -*11 4.0 

1,3-41^ = 5]# 2.0 

0.1 

EDTA-2Na 0.05 

U=, yo>Jf *11 *1^ 
^ *11 to 100 

[133] 
[134] *H ^ <4 5. ^ 
[135] *>7] 5. 6°fl ^°l ^ 45} 
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[136] [S. 6] 

^ (f^) 
EGF-DOTAP iL5] 4^# 1.0 

2.0 

at s] *\] 4.0 

71-5 4^1^1^ l-Sl^ 0.3 

°lm# 7.0 

5J\ o] X) -40 §]HS711 Ml o] E] H 
O 

0.8 

0.3 

ti] O]] %\ E] o] 0.01 

EDTA-2Na 0.01 

U=, yo>Jf *11 *1^ 
^ *11 to 100 
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[137] 
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[^u- 1] (a) *1*1 °lf^ 31^1- 3 5= 
(b)^-7l 5l5##5^RM ^1^ *1*1 °lf^^i 

^>4 0R^ 5]^ "nl 

(c) 
1- 5^M , #7l 5.^ ̂  5] 5# A>o] o]] ^ ̂ 7] ̂  
#Jl*)"§-^RBr mi°-S- ^Br, 
5l 5^-S] sf°| J=Li3 I :.%1 x\^-^=- L)-1T\:['\2 *1] (hybrid multi-lamellar 
nanostructure). 

[^^J-2] *11 llMl &<>H, 
<#°1^ ^l^o] 

1,2-T^I #31-SLU-sn- is5l -3lS--3-°11 15—51r^I(l,2-dioleoyl-sn-glycero-3-e 
thylphosphocholine, EDOPC), 
l-l;^ £ s-2-#3l J^s-sn-isSl -3lS--3-°11 15—51r^l(l-palmitoyl-2-oleo 
yl-sn-glycero-3-ethylphosphocholine, EPOPC), 
1,2-tf U1 Si ^JlH-sn- s"Sl -3lS--3-°11 15^51-^(1,2-dimyristoyl-sn-glycer 
o-3-ethylphosphocholine, EDMPC), 
1,2-tf —310l-S-s-sn- s"Sl -3lS--3-°11 15—51r^I(l,2-distearoyl-sn-glycero 
-3-ethylphosphocholine, SPC), 
1,2-^ 1;^ Ss-sn-isSl -3lS--3-°11 15—51r^l(l,2-dipalmitoyl-sn-glycero-
3-ethylphosphocholine, EDPPC), 
1,2-tf # 3] _9_^ 1 -3 - —^1 "111 r|j-iJ-Tr-i£ ^¥l'( 1,2-dioleoyl-3-trimethylammoniu 
m-propane, DOTAP), 
N-[l-(2,3-^l #31 H #^1 )5S€]-N,N,N-B5l pfl l^SL^S-SH H(N-[1-
(2,3-dioleyloxy)propyl]-N,N,N-trimethylammonium chloride, DOTMA), 
3B-[N-(N,,N,-4 *111°M ic°fl ^:)-7l-wl-2.<il]l-^l^Bfl#(3B-[N-(N,,N,-dimet 
hylaminoethane)-carbamoyl]cholesterol, DC-Cholesterol), U1 # 3] _9_ ^ 1 
^-^Ef^l-o] H(dioleoyl glutamide), ^l /iEl] o|-^Q] f-'^'^Efnj-o] ] ̂ (clistcaroy 1 
glutamide), 131:'D1 -51 & -H^Ef^!-0] H.(dipalmitoyl glutamide), 13#3l-$-s 
<3-^I5)-;ELE1-T3-0] H(dioleoyl aspartamide) ^ *11 l^^Ef^l-s^S-TT 
jzi ^nj-o) H(dimethyldioctadecylammonium bromide, DDAB)S -S 
^o_SJfBl i^2f ol^-o] ^ ^ 

[^^J-3] 31 llMl 
tL5lH^ 4^# M-£^^l^l t! *} 37} 7} 50 ~ 500 nm?] 3l# 

[^IM] 31 llMl &<>H, 
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5l5#^l +1 ~ lOOmV^I ^G-S-

[^U-5] *11 llMl 
<£o]^ f^l(w/w)7> 0.001 31*1 2.5 : 

IS! ^ 
[^^J-6] 711 llMl 9X°]*\, 

tL5lH^ 4^# 31 ^^l 60% 
°1^-SI ^°-S- ̂  

[^^•^-7] (1) ^l^ *1^S <y^}H7l7l-^<il^ 3147} 
5] 5# tJ"TT -§-OJl# 711 ^711; 
(2) *k-fr n^-g-^# 711 ^711; ^ 
(3) ^7)1 (1)°1H Q6]# sl5# *k-fr -g-^4 ̂ 7] ^7)1 
(2)oll X\ <£ o| ̂ 1 s TX] ^ ̂ l-o]^ o. ̂  6B .g. ^; 

1- 5^}^ 711 1%> 31^1 *11 6U- ^ ^r tg-s] ^-o] tLElH^ 4^# 

[^U-8] 711 7%H1 $x°]*\, 
^711(1)011 45} Sl5#^l ^7}H7l7l-100-300 

nm^I ^G-S. ̂ Br *ll^HI. 
[^ ̂  9] 711 ID- 31 *1 711 6U" ^ ̂  £ & «J-Sl ^-o] W?) # 

-fr JL^4 5^Br 5R>S. 
[^ ̂  10] 711 9%H1 9X°]*\, 

tL5]H^ 4^# M-£^^7l-si4^1 ̂ 1^*1 %-BL 
^ 5R>s. 


