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A7) AAAE BaFTE 12 ~ 24709 AW AFES 7hXE E29E D2 (phosphatidyl choline), EATE]d
o BF-&-o}wl (phosphat idylethanolamine), F 3+l g A & (phosphat idylserine), g dFgAE
(phosphatidyl glycerol) % X A3}E]do]x=A| % (phosphatidylinositol) o2 o]Fojzl Fo2RE] ML= ]

% o33 TFHE AL SHOE e AUTHE FRATA 2T,

2T% 3
A28l lojA,

7] o1x]2&  HPS(hydrogenated  phosphatidylcholine), DLPC(Dilauroyl  phosphatidylcholine),
DMPC(Dimyristoyl  phosphatidylcholine),  DPPC(Dipalmitoyl  phosphatidylcholine),  DSPC(Distearoyl
phosphatidylcholine),  DOPC(Dioleoyl  phosphatidylcholine),  DEPC(Dierucoyl phosphatidylcholine),
POPC(Palmitoyloleoyl phosphatidylcholine), DMPG(Dimyristoyl phosphatidylglycerol, sodium salt),
DPPG(Dipalmitoyl phosphatidylglycerol, sodium salt), DSPG(Distearoyl phosphatidylglycerol, sodium
salt), DOPG(Dioleoyl phosphatidylglycerol, sodium salt), POPG(Palmitoyloleoyl phosphatidylglycerol,
sodium salt), DMPE(Dimyristoyl phosphatidylethanolamine), DPPE(Dipalmitoyl phosphatidylethanolamine),
DPPE(Dipalmitoyl phosphatidylethanolamine), DSPE(Distearoyl phosphatidylethanolamine), DOPE(Dioleoyl
phosphatidylethanolamine), DMPA(Dimyristoyl phosphatidic acid, sodium salt), DPPA(Dipalmitoyl
phosphatidic acid, sodium salt), DSPA(Distearoyl phosphatidic acid, sodium salt) % DOPS(Dioleoyl
phosphatidylserine, sodium salt) ©& o]Folx Fo2RE Mux 1% oS I3 AL EAo= 3}
= AYFHE FedgA .
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RSl FaHor AR LNEEA-25 Agete], AL 0FES T G5 Aol Egkele] uHE
S AANA AEL g3 5 JuE AAE NSNS EA-22 SdiEs 2P S Be glolu),
vl 4 7] &

At A A Fet Ak ANO), dAEstEA(C0) R OSSEAS)E EFES VARAE AAWAA A==
T AG BAR g gon RS Bk oR Qg FEurol shth. (Ryter SW, Choi AM. Carbon
monoxide: present and future indications for a medical gas. Korean J Intern Med 2013;28:123-40) Y43}
Aol A9 kAR 2504 H& FHEIENY g AFHor AuaFE ol 5402 Q) o2 A
A 7)ol el A7t o] Fo AR &ttt (Piantadosi CA. Biological chemistry of carbon monoxide.
Antioxid Redox Signal 2002;4:259-70.) &1}, AlAWolA A Aor AAEE JrserirsE 3ol
A EANE, T4, ks, EAYAY a8n AExERsEE e gYgd AESH 28-S vEd
t}.(Motterlini R, Otterbein LE. The therapeutic potential of carbon monoxide. Nat Rev Drug Discov
2010;9:728-43, Bauer I, Pannen BH. Bench-to-bedside review: Carbon monoxide-from mitochondrial
poisoning to therapeutic use. Crit Care 2009;13:220.) AlA] uWolAe] Uitslets WAL 3 2 x]Ar}olA
(heme oxygenase, HO)ol| ©]& 3 (heme)?] o]3tz}gol o3 &o] Aakstels, WawE29 (biliverdin) 2 Ho]
o2 gAY A, #@ SAA VoAl E ZETAAEAY @ SAAIYolA-2 o wkgdd od] EAdsE=
FEakred A A A|YolA-102 FEET}. (Abraham NG, Kappas A. Pharmacological and clinical aspects
of heme oxygenase. Pharmacol Rev 2008;60:79-127.) 3 A|A|UolA-1& 38, ArirZ, 5, AFAFEA
3, AbsH/3kd Bty e e AT gd &4 o] Axdl, A7 9 d@UjsS 28] e AadgEd
2 Zgole A e AS AAE Y. (Motterlini R, Mann BE, Foresti R. Therapeutic applications of carbon
monoxide-releasing molecules. Expert Opin Investig Drugs 2005;14:1305-18.) UAFs}elsE= Zokm|A}la}-<F
g, QAAE AN E-18Er, JEF-1HEe} 22 AF APlEFIRIS AAsy] s nEAEd st
71 koAl (MAPKs) B 2E Xdste] ¢35 a3 ephdt

olelgh Wl datsterae] Asta sEo] waAn dasterh 8-S B Asaydd s dFEo] o
FolAgT. FHS S gAtsietre] HgoR AF, ¥, # ¢ IS, HEF 2 o AHARRNE T
2o FERdAM 3 ddF adrvt dE5H At (Otterbein LE, Mantell LL, Choi AM. Carbon monoxide

provides protection against hyperoxic lung injury. Am J Physiol 1999;276:0L688-94, Fujita T, Toda K,

i

Karimova A, Yan SF, Naka Y, Yet SF, et al. Paradoxical rescue from ischemic lung injury by inhaled
carbon monoxide driven by derepression of fibrinolysis. Nat Med 2001;7:598-604, Foresti R, Bani-Hani
MG, Motterlini R. Use of carbon monoxide as a therapeutic agent: promises and challenges. Intensive
Care Med 2008:34:649-58.) Z1&fu} A=l dibsieba o0& dvh Foi7h AuAd 5 7] wie] d4A4%

g¥z43 =58 guzl desg o] 9tk (Romdo CC, Bldttler WA, Seixas JD, Bernardes GJL.

e
A glal Qastead PEste] ks QYT S At ANFHBLTBEA} FAHAG. Ause
oFo YasLT WE & Yt AolFE A=ud

]
2WEF A1 (CORM-1, [Mny(CO)ypandFe(CO)s]1), LAks}et
2EEA-2 (CORM-2, [Ru(C0):Clzls), YAFSIERAWZEEA-3 (CORM-3, [Ru(C0):Cl-glycinate]) R dAitsieba

HFE B ab-A1 (CORM—Al[Nag(HgBCOZ)]M)O] At} (Garca-Gallego S, Bernardes GJ. Carbon-monoxide-releasing

molecules for the delivery of therapeutic CO in vivo. Angew Chem 2014;53:9712-21.) LAF3letirt&E%
+ Y(CORM-1) H=+ FHIF=X3HHE-3-(CORM-2, CORM-3)ol 93] ditstetig W&, thdkst sERdA dat
3letre] XNBaHES JE8AUTh. (Ismailova A, Kuter D, Bohle DS, Butler IS. An overview of the
potential therapeutic applications of CO-releasing molecules. Bioinorg Chem Appl 2018;2018:8547364.)
st A EEA -2 AP R o] 8Ubset ke dATFelA dPFEHTE Y5 HAT. (Takagi T, Naito

Y, Uchiyama K, Suzuki T, Hirata I, Mizushima K, et al. Carbon monoxide liberated from carbon monoxide-

-

releasing molecule exerts an anti-inflammatory effect on dextran sulfate sodium-induced colitis in
mice. Dig Dis Sci 2011;56:1663-71) 12iv} DAbstebadtE& R 2-29] dabsiebs W& whzbr]= 18 yejoln
A&2gol7] wiite] AR ol&drlde o wAle]l Ark.(Motterlini R, Mann BE, Foresti R.
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Therapeutic applications of carbon monoxide-releasing molecules. Expert Opin Investig Drugs
2005;14:1305-18.) LAbstebikEitab-29] Yierls 7k dde #e dakstea el 9dS si4dsh] 9
g 22 dEAHRL & U Ay Aol e GAERANEREA-2E TR UxdRE i gkt s
o] HEE Aol st AnadNsE ATt ARSI R ANEREA-2E T3 2HA-2A 5EA A
< F dFE RdelA datsteatEia-2 ®Ho Y 2ARSENE BT (Yin H, Fang J, Liao L,
Nakamura H, Maeda H. Styrene-maleic acid copolymer—encapsulated CORM2, a water-soluble carbon monoxide
(CO) donor with a constant CO-releasing property, exhibits therapeutic potential for inflammatory
bowel disease. J Control Release 2014;187:14-21.) YAtStebAt&E4-25 high ALY xe= A&
Al dAksters: WES FI Yo RE fuE FHY W dF RdoA I IdF madE B
t}. (Qureshi 0S, Zeb A, Akram M, Kim M-S, Kang J-H, Kim H-S, et al. Enhanced acute anti-inflammatory
effects of CORM-2-loaded nanoparticles via sustained carbon monoxide delivery. Eur J Pharm Biopharm
2016:108:187-95.) & WHolA = I T oA iGN EEA-2E T HewtAle] avte] o

a A<Sskarzk ot

Ed~E (transfersomes), Z7PAEE]¥FE (ultradeformable liposomes, UDLs), 7FH3 2] XF (elastic or
deformable liposomes) &2 U#R AAlt) 2 EFL oFE o] MREEINES /A ¢+ e LAz 2 Hsi4S
7FA1aL Jut.(Zeb A, Arif ST, Malik M, Shah FA, Din FU, Qureshi OS, et al. Potential of nanoparticulate
carriers for improved drug delivery via skin. J Pharm Investig 2019;49:485-517.) Z7IWHEZ XL QA
AolFs I 7PEAE @ASAR FHE T vxeAr]e oY ~"olth (Elsayed MMA, Abdallah OY,
Naggar VF, Khalafallah NM. Lipid vesicles for skin delivery of drugs: Reviewing three decades of
research. Int J Pharm 2007;332:1-16.) IA[& o|FTol 7HdAel2dstA7E =9dd 7Py s 7
< 7KW, 23E Ay IJF Zgo] F3E 4 vh.(Ceve G, Blume G. Lipid vesicles penetrate into
intact skin owing to the transdermal osmotic gradients and hydration force. Biochim Biophys Acta
1992;1104:226-32.)
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(phosphat idyl choline), E el ol gF2-o}7 (phosphat idylethanolamine) , X3 E P A
(phosphatidylserine), X2 391E]d = 2] Al & (phosphat idyl glycerol) = et RS =0 RPN
(phosphatidylinositol) 2.2 o]Fojx FoBHE AElxi= 1% o[4S ¥&d 4= 9},

2 oddgo & FaAO2A, A7) AdXZELS  HPS(hydrogenated phosphatidylcholine), DLPC(Dilauroyl
phosphatidylcholine), DMPC(Dimyristoyl phosphatidylcholine), DPPC(Dipalmitoyl phosphatidylcholine),
DSPC(Distearoyl phosphatidylcholine), DOPC(Dioleoyl phosphatidylcholine), DEPC(Dierucoyl
phosphatidylcholine), POPC(Palmitoyloleoyl phosphatidylcholine), DMPG(Dimyristoyl
phosphat idylglycerol, sodium  salt),  DPPG(Dipalmitoyl  phosphatidylglycerol, sodium  salt),
DSPG(Distearoyl phosphatidylglycerol, sodium salt), DOPG(Dioleoyl phosphatidylglycerol, sodium salt),
POPG(Palmitoyloleoyl phosphatidylglycerol, sodium salt), DMPE(Dimyristoyl phosphatidylethanolamine),
DPPE(Dipalmitoyl phosphat idylethanolamine), DPPE(Dipalmitoyl phosphat idylethanolamine),
DSPE(Distearoyl phosphatidylethanolamine), DOPE(Dioleoyl phosphatidylethanolamine), DMPA(Dimyristoyl
phosphatidic acid, sodium salt), DPPA(Dipalmitoyl phosphatidic acid, sodium salt), DSPA(Distearoyl
phosphatidic acid, sodium salt) % DOPS(Dioleoyl phosphatidylserine, sodium salt) &2 o]Fox o7

B HEEE 1% o4 £3F F duh

2 oyl E tE FEARA, A7 3R @43 ZESAdd A2 g AHAE o ~HE(EY,
Tweens) WAZHEL A uPAb o ~H 2 (AP, spans) 0.2 o]Fo]jx FOZHE MU= 1F oS %3 4

2 o]  oE FEdEA, 47 ZESAdEdLZn g A A AE2(EQ, Tweens)v ZH A
(20) 2=2r)g Exo}9-# ol E (Polyoxyethylene (20) sorbitan monolaurate, Tween 20), Zg2Aloezl (4)
221gk Bxg-#©]E(Polyoxyethylene (4) sorbitan monolaurate, Tween 21), Z&]SAlol€&l (20) AL~EH]|
el 2= o] E (Polyoxyethylene (20) sorbitan monopalmitate, Tween 40), Z#]SAlolda&d (20) AEH|&
R Hole o] E (Polyoxyethylene (20) sorbitan monostearate, Tween 60), Ze|SAld€dl (4) AEH|E &
=gl olg| o] E (Polyoxyethylene (4) sorbitan monostearate, Tween 61), ZZ|SAJoEd (20) A~EHE Ef]
ol o] E (Polyoxyethylene (20) sorbitan tristearate, Tween 65), ® Zg|ZAldgd (4) L2EHg B
Z2]of| o] E (Polyoxyethylene (20) sorbitan monooleate, Tween 80) ©.& o]Fo]x FoBHE ABE = 15 o

e =T 5 Atk

2 O B O FddEA, A7 REHE AWML o 2 E(A%, spans)v AEH|E Hx-gpp-#olE
(sorbitan monolaurate, Span 20), AZH|g =1 o] E(sorbitan monopalmitate, Span 40), AZH|E &
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