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@ 1. Intelligent drug delivery system.

ol&l £§A A5A DDSE AlEsstd g3 ¢,

1.1 X|s4 DDS

1. W& x4 system(Controlled Release System)

2. ®AAE system(Targeted or Site-specific Sys-
tem)

3. AF7HE system(Stimuli-sensitive System)

4, 21%4A system(Self-regulating System)

2.2 £

2.1 2HE XA system(Controlled Release System)

A1Ad) DDS#F E2le 23719 DDSH| #3F A4+
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EHoZ, 03 223 IE S e AlE Mt F
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d], resevoir typeo] 2HE-g ¥ 33 3o] EAjule 9
3 Eeigo 3, nEAEE 53 Fitbo] dEES A
vjgich, ofEo] Bl o w EAHAM A} FET
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noacrylate), poly(glutamic acid) 5%%4|, polyanhyd-
rides, polyacids So] It}

2.2 BXX| & system(Targeted or Site-specific Sys-
tem)
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¥ 1. Polymers for drug carriers

(1) Natural polymers
Proteins (e. g, antibody, albumin)
Polysaccharides (e. g, dextran)
Others (e. g, DNA)

(2) Synthetic polymers
Vinyl polymers (e. g, poly(methacrylic acid))
Polyesters (e. g, poly(malic acid))
Poly(amino acid) (e. g., poly(L-glutamic acid))
Polyethers (e. g., poly(ethylene glycol))
Others (e. g, poly(ethylene glycol)-

poly(aspartic acid) block copolymer)
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2@ 2. Concept of Ehrlich’s magic bullet.

&) steric hindrance 2 3|9} F2¥3}7F dojut A9
grdof oist A o] Fafzict, dwrH o A & £A}
2 1070 o] 4e] XEFE Zh= EAs o i 2%
go| usloz J4HEE & gk A Qloh ol
oA dAE EAHYEL dextran, albumin, poly(L-glu-
tamic acid) 9| intermediate carrier IEAES ]85
L8 SV FUZRE S 29 2 + o,
2 g BRAY)L e SEAY EAH, F GHES} old
A E o) A 9] reticuloendothelial systemol] ] 3F E-3}Hx)
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A 9] e Tzt sjaselof dH_E & US A
ojrt.

i 3hte] vHL lysosomotropic agentE o] &3 Ao
24, k27 U lysosomal FAo] o Bag 4
= Ao AHA) o] EFAE piggyback endocy-
tosisoll 23 RANEE HAFA|A lysosomal FAo 23]
B A e 2kE9] cytotoxic activityS 7)ldhe W
Wolch,® ¥l e]=E daunomycin®] amino7|9}
DNA¢] phosphate”]& o] 2dFAZ] Aoz H4M o
B}&] FAEe] DNA) g A= 32l endocytosisE o] &
gk Zejt}, 121 o] o] FAE v ool A ly-
sosomelEFt oz}t HFAx EIEHE HHol Ut
Trouet 3-& o] HS B317] 3] 371 W=l 470 pe-
ptide spacerg H7}siA EF oA s BA] lysoso-
mal A4o) o)8jAgt 3% albumin-spacer-daunomy-
cin BZAE ol8s) FL PYYAAES AL § AR

19753 Ringsdorfe E&4Q FHATS 9lA A=
£ systeme Aagic 5 System& FA3H= 5 84E
polymer backbone, transport system, solubilizer, spa-
cer, 1g]al ¢FEQlH), transport system< ALt T2 E
7 2 A d43 ZEE 3= homing devices}
v gz o2 EHES £FA7|E enhancer§ X
o} Solubilizer= 8ol wat 84 & 784 A&
A + Aok 29 HEEEE spacers] AF bond,
3}z, Zojd wal ™o rissle( a3 3 Ax).

2.3 X} 22 system(Stimuli-sensitive System)

AF=57-3 hydrogelol gt pH, &%, ionic strength, &%
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polymer backbone

1
(spacer)  (transport system)

2@ 3. Ringsdorf's model fof drug-polymer conjugates.

(electric field), AH(magnetic field), ¥, 23 534}
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ojgRobolr 7h3 488} 7EX7} 1 mEbA] AT Bo)
AP=lo] & pH, &%, AF e systemEE Fu
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2.3.1 pH ZI2 system

pH 7% hydrogel& 2t @A 24 acryl 4, G714
@) 2 4] aminoethyl methacrylate 58 ©]-83] A€
polyelectrolyte gel2# &2 o] 2slofl &gt n¥EA} A}
&7te] v o3& 9-dr), pH e =E oj23s e
719] pKa, gel®] 7lak, i AA gAY L4
Boll oJsfl Ruj€rt.

Siegel 5& 44 n-alkyl methacrylate®} N, N-dime-
thylaminoethyl methacrylate 2%-8] pH Z+-8- hydrogel &
FAJ=rl, A v &7 alkyl chaing WH3IA]AH 4
*& 28T F YA, caffeind} 22 FE-S FHAH S
A9, %74 pHX= FEo] W& =1 pH 3 WA 59
HelolA 02 e uEo] P BEYch® pH 28
hydrogel®] W& Fd-& 493l7] #3] moving front 7]
ol AAHAAT. 2719] glassydt JefolA] gelo] Ba-2
Azt o2} sigmoidal HefE VA Hed, Be =
7]oll= Casedl, non-Fickian 7)ol o3 #e-d. ¥Ha
glassygt <& 8o} K7} dojutar, Alzto] gl wha}
solvent front7} o] F47A =234 =HA HAF gla-
ssy 3t F-5-of AlERAAl So] AA| gele] Bgol §H3) F
7VetA drt.

T & systemo 2% poly(methacrylic acid) 3-&
poly(acrylic acid)7} poly(acrylamide) 32 poly(ethy- -
lene oxide) ¢} Az 93] BYAE ojF= HAL
0|85 Ao2H, e pHolN= carboxyl”l7} o] 2381s |
A @gow HYF BYAE o2t} pHA FHoE Z
7Vtol upz} o] 23t o8] F=AAF o] B A gel
o] -Fo] F7tsA 8- A g3 Eo] FE-g W3}
Al =e systemolth. o] F$ $AAFE pHE7} B

ohiet xS M= Faslnz Jds] B o)
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system pH$} 29 F-A|7FS- systemolzt & 4= Stk

o}# pH 7§ hydrogel2 778 DDS 7ol §o &
£50lA] gted, e e YA g A4 &
Zo) o) B2 S FEF AFE acryl 4}, me-
thacryl 4}, £2 olg9 EFE=Z TE0IR 1F¥AHEud-
ragit) 2 dure JIH YoM A pHelxe FHE
g Ak, A F4 pHeA Hfo] 4
ob2g 2RE BEET 2T HEAZ F ek’
ErE S-fd 2 A 7]9) bacterias] 218 £l P53
azoaromatic A%-S zZr= hydrogel2 ©] &3t colono. Z o]
A 2T Re pHE olgd sirzel A
A7 & F .20

232 2 ZI2 system

2L 7% aEAE A F FFE RS F ded,
g BHe 237l A8 gele] Bio] Fiske ¢
L2782 % (positive thermosensitivity) & YeEh = ZHo)
3(dE Eo], poly(acrylamide), poly(acrylamide) 2}
poly(acrylic acid) 9] interpenetrating network 5%5), th
& YHe ol v exFvld wet Bio] Fgadke
S4 LE7H8-Z(negative thermosensitivity) & Yehle
ZoltH o & S0, poly(N-alkyl acrylamide), poly(eth-
ylene oxide), poly(vinyl methyl ether), poly(vinyl al-
cohol), hydroxypropyl (methyl)cellulose, poly(metha-
crylic acid), ethylene oxide-propylene oxide triblock
copolymers 5%).

S e T e 48N LCST(Z, Lower Criti-
cal Solution Temperature) & vehis= 1E2zlA #=

€, old nEA= AN, AF4 718 BF 21 9}
on #FE o]Fo] e 2xdMe IAFA 77 B9
FaAgoR gAY 7tud gelo] F9- F&H AH)
olti7t %7} LCST ojde g Z7ishd £A4Ajto] ofst
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2)7F dofuiAY, 7l gelo] ¢ collapses]o] WET},
ol ¥} Alze] ZaE AFT L entropys TLEA}
o] A 7] FHo 2fE o] W EF-zle] W& 23
BZEE X1, e} system A 2] entropyy Z713HA
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=4 SEUEEE ZIE aEAE v uzgsla,
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PAAmM) & 71202 § gelo] 7H3 Bo] A-Fso] =),
o] ¥AY 2% #ASE(F, LCST &2 AR &= AFA
2L A5 dEAee FFH, FEEAY alkyl 79
dolgt flexibility, £-& 8F2] 7l Soll s 3}
E % 9lth. %3 interpenetrating network2 HAjgto 2
M poly(NiPAAm) ¢] LCSTell= #iglgle] networke] =
& ZHPoEN GEo &S 2FY 4 Yok Ni-
PAAm gel deswelling £=7} W& $x8th g4 =

DX JlE A5 65 19949 12¢
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218] 4. On-off release profile of indomethacin from poly(NiPAAm-
co-BMA) gel.
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skinZ9] Pl o3 o2 WEo] FHAoff ) (2
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e Aolo] ojaln 2T 1o wje} g WE 70|
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eFEo] A&H o2 WEEY, YA 2% o7} e

= F ol TS oo AT skin & PA3=
FHxAE 7]Ad o8l LCST ool A k& w&o] &
dsjo] AEH O onoff 2 WEE 2AE 4 Yo I

2.3.3 M%E (electric field) Z}2 system

AYUSH TEAE SRR Aago) olgale Wy
o Asd gelo] 7] FARH W wEA| LEAle)
718 5445 ol &3t Urk AT Bo A ratEe] IR
A 322 geloll A71H 232 71819-S o) LAl Eapy
W] et ATE gl ol electro-diffusion
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813 71 9 o)z Qg DA gele] BEo) wslol ol
oo}z,
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2] 5. On-off release profile of edrophonium chloride from poly
(AMPS/BMA) gel.

o] pH @3l we ohe] BEx Wl QIFTkn Bl
3lych. =3 Sawahatat A7)1A=3 oA pilocarpine,
glucose, insulin 5¢] poly(acrylic acid), poly(methacr-
ylic acid), poly(N, N-dimethyl aminopropyl acryla-
mide) ol thgt Tz W3le] tis] BEINFY e YukS
A7) 223}l 249 calcium alginate/poly (acrylic acid) gel
matrix2 FE]9] hydrocortisone o] tidle] K3y
t}.

Kwon =2o Ax7beA 3122191 poly(2-acrylamido-
2-methyl propane sulfonic acid-co-n-butylmethacrylate)
2 Az £439] oF2<l hydrocortisone 42] H3lE
u edrophonium chlorideE =3 °FHE2 3oy A7) A=
Bloj| Aol 8 W2 HPE BEPeH FAHUA FEE I
Bz} Ao & ostd At WEH D2 A7) =l oE
o= Agton) kAl R Ar|AFBlA AdEE
hydronium o] &3} geltioll A o] 2nlghol| 93] o] W
Zx)o] ¢AE on-off FElY WE&S #AY F AT
Bystgo g 5 #3).

2.4 X}7}=H system(Self-regulating System)

2.4.1 Con AE O|2F system

Rayele] A9 #7304 £ =+ insuling] 2Hg-o) o3|
70~110mg/dle] @FF=r} FREch o] qtsle
Fud B A9 AT A SRz 2HY FAR in-
sulino] FF & ojo} sh=tl], BTl HPFFo] Yot
AL deizh i AYLETS Ui YA d9E
=2 fAAN77 Y3l 3o s #AA insuling
3= A9 % 72 insulin AY system(glucose-respo-
nsive insulin delivery system)o] &3} £H-& A7} 7
Wt FAde A Haso] gk

Jeong, Kim 5& %3} Fo] x#H insulin(G-insulin)
o] concanavalin A(Con A)dl ths] A 43S 3=
system< WARTHY 6 22).131 Poly(hydroxye-
thyl methacrylate) (PHEMA) &2 cellulose acetate®
vrEo] A o] 9ol G-insulin-Con A 2&A)E Y11 pe-
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8] 6. Self-regulating insulin delivery system.

ritonial cavityQtoll F3A B9 FE F7il wE 39
4902 G-insulino) W&o el ¥}t FaHE, 4
29 39| 35 G-insulin®] H&& o 7H9 A d%
£ Ag 4 g, 23y o] EA HEL 540] B
Con AZ #2271z, #¢dsle ol ot X@=ojA
G-insulin®] 1}2=4) lag timeo] Azl @@Ee] AUth
Sepharose 7ol Con AZ 3177w, Con A vIH
716 50 gligomer!” £& o|43] Con A9 /&S At
sh= A%t glot $en, Makino B2 454 nylon mi-
crocapsule 2 o] 43 lag timed Fol system$& Hug
u} glck. 18

Con AE 0]23% system2 AW AL Y27 Con
Aol §52 uojol 31, AX FAEY YFEEHANA
G-insulino] Q173 ZgHoz F3 X§xo] 243
W& s)ojol 31, system zA|e] BAFGA] Fotol &
t}. olf FAHE ] A oJoF Con A systemo] /33
& 7Fsetelet Atz dh

2.4.2 SALEE A (Glucose oxidase, GOD)E 0|28t

system

Heller & GODE ¥¥3l= pH 784 bioerodable
hydrogel& o] &3} 2IF insulin Ag system 703y},
19 9}30] o] hydrogel ¢to.2 S0l W o] GODo)
2}8) gluconic acid® A}, T Ay 4 pHrl Hol
A3, 3182} erosiono] 7H&E3}1E]E systemo]th, Insulin
&  3,9-bis(ethylidene-2, 4, 8, 10-tetraoxaspiro  [5,5]
undecane) ¥} N-methyldiethanolamine 2 2 7HgE-o|A li-
near iLFZ} kel XFAPA Y FEE, pH Hidle) &
insulin ¥&& ¥ 3§< o, $£4 pHolA< insulino] W
Z <t=)al, pH 5.0004] erosion 7149 2}8ll insuline}
wEo| F7HE S #E3%h

Erosion 7]#0o] obd system®. 2+ poly(2-hydroxye-
thyl methacrylate) ¢} GOD7} Zg¥ N, N'-dimethylami-
noethyl methacrylate® TA4¥® 3182 o 2 X amine
group$ 2zt a1E-zle] A ZA A H-fo] E7tEE 7]
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AL o4 Holch X

71 o)9)e) Wi o 2= IFkskrAd] 2§ nicotinamide
o] 0] 23} o)4% Ao 2 A, GODE 313471 polyac-
rylamide$} nicotinamide”] & zte ASIAA LEAR
gh=0]7l composite 2ol 4] GODol| 9j3] Fo2FE 44
o R4} nicotinamide S AN A Fol 3 Al
o2W AZ 45840] F7}50] insulin WEo] F/IEE
7R & ol&% whe] Uk 2

2.4.3 Phenylboronic acid®E 0|25t system

Tetrahedral 7oA} borate o]&0] cis-diol *+Z& %
= EH TREFAE o|F= A4RS ol8F AeEA,
Okano -2 N-vinyl-2-pyrrolidone®} m-aminophenyl-bo-
ronic acid2 F2§A S NE1, o]E poly(vinyl alcohol)
9] cis-diol? BEAE wHEo] capsule FEHAZ A2F 5,
9ol Yex vl WE insuling W& FFS FAFE)
2tk 2 Borateo] th3 @g= o] poly(vinyl alcohol) Btk
ol o ZAstng, el §¢ol ulel capsule2 FE poly
(viny! alcohol) o] Xj@so] f2js, 216) we} capsule
wko] 7w} okabE I insulin W&e] S/}, o sys-
tem 9% FEx Walo] wE 714 A< insulin ¥E¥
4% JehiAT

2.4.4 9= (inflammation) Z}'S system

o] system 9% F-9jolA AMEES A o) 4
A=) hydroxyl radicalo] hyaluronic 4+ YAIF SR
A 7)e 718E 018§ Aolth

Az 2 7)ol G589 EAshe ZAER B3
7t 274 mAdRe 2R Mae neutrophilew}
o7 ANESo] o] BEFAE o]Fn ojuf HIAEFH
zo 43S {EAY)e 315HEe] #odsiAl hydroxyl ra-
dicale] o] AA=A ¥}, Hydroxyl radicalo] w43
o2 ANH AFEAAE e BFo g AdE Ae
Z7 B3], #de] AAA 2 $8F 48L& F< hya-
luronic Ah EAA 55 2 A% 224 23t
A "t} N-acetyl-D-glucosamine® D-glucuronicito 2
A8 ZFHEe hyaluronic A2 AWolA hyaluroni-
dasel} hydroxyl radicaloll o}sf &3j7} =} ¥ 3}
Z A o)A hyaluronidase?] #4do] wll$ Y11 =g]2 2 hy-
droxyl radicalel] ]§ ¥-8j7} s e]t}. Hydroxyl radi-
cal& D-glucuronic 4+ carboxyl”]s] Q3 ©iojA
F42E 2384 hyaluronicihe EalAZIk gHA )

o

oldl Mol ALLHAM Yui S ol TER} system@
st 2 NaOHE 2wz, 7lwal2A polyglycerol
polyglycidylether2] 47} epoxide”}¢} hyaluronic 4o}
hydroxyl7] A}o]ol ether 23A1A AAZHA gel & Az
39l H,0,9 FeSO, Aloje] Fenton ¥h3-of o]3f 47
+ hydroxyl radicalol]l 2}3F 7} gel?] in vitro F-l%¥

nExnEn vig A 54 63 19943 12€9

S BEEge o, MAH radicale] EAFH: Ftdle
A Aol W a7t Yo, radicalo] 2HHW 3
7} 2aEs 719, pulsitile Eajobgo] &
aeLt o] systeme EA &S o4 in vivo A7}
B u gl7] W&o o} Z7] ddAe] AUx, IF
Aol 7sta B-go] 2 hydrogelol steroid9} -2 LA
o] 7% oFE-g oJZA HASHA ARelge] glol XY
2= 9)x], hydroxyl radicalel] th3d Fslg=rt drkt

Rz eERo.s ot dlek.

3.4 £

Zo] $138 7o) oJ8) A== peptidedd oFE2]
7 ST BEES Fol7] A, AlAY
2z DDSs} FHlo| = A2 7Ndel DDS7F $7}
o 9tk 7iEe) kEwE2A 71 d system¥ FEE
ke FAR-Jlg AT T system, 1
3 1 Boje B wE ety S8 BSEA
7tgH o GBS W& A7, A7kEE system
52 B@Fog olgdks 54 DDSE DDSEIA
o]Fofol & &9loln], FF FEXgae] §7]7 A
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