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The Present and Future of Intravesical Therapy in Bladder Cancer
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Intravesical therapy is the gold standard in the treatment of nonmuscle invasive bladder cancer
(NMIBC). Despite the efficacy of intravesical therapies, the best treatment options are not de-
termined yet. Development in research of bladder cancer shows several new intravesical drugs
and its delivery systems. Additionally, the novel knowledge of bladder cancer immune reaction
improves and provides ambitious treatment strategies. The future of NMIBC therapy will be
changed by the development of immunotherapy and new technologies for device-assisted
treatment. This review focuses on recent advances in the intravesical therapy of NMIBC, viral
gene therapy, new technology of intravesical chemotherapy, and drug delivery system.
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7182 3L AT ERe ALE, ARAdYe 5
of wt ZAEct’ 8| xols3 %lixl’él(EurOpean
Association of Urology [EAU] guideline)] w2
A, FABHABAE 0] &3 FF W A& (intravesial
chemotherapy)7t A998+ FFL(low-risk NMIBC)
SHAte] AR g o= QI E A Qi o] wl ARGEE= T
ersleka]| 2 A o= Mitomycin C (MMC), epirubicin,
doxorubicin®} Z-& +EE0] gi#Ao|t}. Harland 5*
= MMC$} epirubicin®] ¥34 ALES Bl +E2
2 Z4A71tka B33k v doxorubicined WEE W
A 7oA A7 Bt H| WA Wl B sk
Bacillus Calmette-Guérin (BCG)E ©o]-&3st WY&
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HE g A AASHAY LA AoE &
HA 9lom, o= 2709 WErEAS B35l $AZ 794
o] &l 9ltt’ FAU guideline:= 0|23t B4 Axj= &
2 I NMIBC E4o4 BCG 33 Wl H9A=
HE #F X582 2H-5}HHLevel of evidence 1A). 5}
A9k, BCGE o83t W x| 5ol 7|&9] tjokst A+ 2
TofA B50] YSEHAAR, X7 ¥HESHA] Y= F¢
7HE H’“’% HlE7} l"“:]'— o] k. oo WF Wi
2|7 9] k- (response rate)S /NAAIZ|1 B2E-S
Zolazt 0}“: L8 dA7HA] AEE L 9lon o] 1y
oA M2 X7 AZ 7idst7] A A7t F+&5] 2
P2 gt A& S0], M2 A9 Fo, T} 2 Ftst
SH A2 ¥, 1 E W (hyperthermia) 5°] W44
o] & a5 AN fEs PHER AFEHUT°
AREZ F U A= EokolA MEA AeE= dAY
A& PHS FAZCE AuE T ofo = o] Hsle}l WA
3ol sl =2Jstarzt 59l

BCGE 0|8t &8 W HAXI=

BCG (Mycobacterium bovis2] AeA)9] A7 a3}
= Y 49X s AHHS Bl AR 4y
Ak AR BCG7E A& 875 e A3 28 7]
AL FITA T SRS SE A A & 9t r,].ql-’ BCG
7k %ol gt d55e= ot AHHIRSS
3Fgto 24 ZhE e M EE AASH: B82S 4ol

= Hojl= & o]Aho] Qitt.’ Sapre®}t Corcoran®o]
29 BCG7} WA WA sKinternalization)® o]%
AEHET AHFLZ2 Ao EFIRI] £H[E =51,
FSHOoE NESA THAE v/iirdE 4o dNEE
AFEAl7IE AR d#HA ok BCG Aol Higk Sr=
+ A%, BCG7F 54 f3A9 ¥dS 245ty s}t
A7l e &9l BBy Ao a9E Yedoe=
01‘7' A3} 9k’ o] A= E4 {38371 BCG X729

8-S 45t A5 4 Q<= vho] 2ut (biomarker)
7]’ 2§ Jdohe= &L 3 AAsHAH. BCGE o
A Aae 4 At Aol ASH] 119F NMIBC 2
9] 1 A mE FA7MA B ’\}'9'5]" ct.? 1t
19138 NMIBC 349t BCGOl ¥H-&o] Eolx|&
(nonresponder)?] ¢+ BCG ‘Ef% A& Al A& 23}
7t SEOHA] B2 A dRHoE FE 4 9k
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BCG2 MEZ 2fH|2] HelQH
BCGYl #£3% 852 /A 5202 BCGS &
9]‘°Lz]ixﬂ‘— A At B&"Z Qo A A7 &
I EAHe AFE0] e BuEH " BCGS &
Aetetx e A o] WaHo] aytyolgl=s 49 =83
A= W33 W B2 (fibronectin)oll 712351 3l
t}. pB2dE L Ax Q] fjEE A(extracellular matrix)
o] 1 EAF G AEA BCGZt g HollA SIAE
o} AgsHe BAEA 3 sttoltt. Solsona §72 119
/391 NMIBC 8452 s ¢ b+t 22
E A7E 53 MMC+BCG ¥ 2% +7 BCG B5A=
9 A7 §7-5 v|wslget. 54 F17]|7Hdisease free
interval)}Z HF 8 FE3 FAL(30.9%)°] BCG &
S 27220.6%)°1 Hl 3 f-2lskHAl E%THp=0.003).
g Wl BCG U2 3o 239 A& +
Lot o] ff JeH 237 Y 8] 83 9T
e AS g EER 71-olnt. ojet WHE A+ #oF
oA 7]-11- LJ}—% W= B2 QA EFI(interleukin, 1)
HAQI o EAE I Ql=11-15
] doju= oA TFFE ST
—7'7} PO 7 o] FE S Fiests S o
Z Qit}.' o] A Alo] 7| 23}o] B3 QIH
A7) = A2 BCGE AMESH A7) A E
A1S Z 9et A7 =&5 9tk Takeuchi 79
3 IL-15 3 A=2F BCGE} IL-158 WS A= 1
H(BCGHIL-15)0] TE2AY &M A=A o]
T= ARXE BCGE A3 #°] &= BCG Foio] H]
o ¥ = AAsk TFY HEZ F7HIXIT
£ 295 B fARE A7 E, BFE o8t &
EAYS o192 o 544 ¥o] IL-15 (ALT 803)2 T
ot A 23} BCG (BCG+ALT 803)7} 8] 271& 46%
FAaA T Ba7} Qitk oA ALT @528 Foi3]
S 1 FL0| 35% £015% 1, BCGE 502 FAHS
o 15% 743t Ao vlsf) 43s] 2 A4&S Hole
A G}h° £3 BCG+ALT 8030] 4% H= 1o e
2§35} g Eo] A (natural killer) A& 9] &7}
T FEsigithal B skl
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BCG A&7} AFjgt A4 od =71 7 &
FARIAE =st7]0l= gty A7 B3 Aol A
Aojt}. Iy F < valrubicin®] BCG X&) Alufjgt
Ao A A7 &7E AA4ol U.S. Food and Drug
Administration (FDA) 591 5024 A4 A&
£ 5408 AL 5 Y= A7 =9 Valrubicin=
doxorubicin®| ¥RHM FAMIZ 33 W) 3¢ BAE &
off ®g9te] Xm0l ARHSEE 4= Q= Aol Valrubicin
+ DNA Z40]43}a 4 1I (topoisomerase 1) A&t
Sk tAEE S BHIE AA SHoE FAA 9 &4
I AZALE o7)E 71-E 283 9tk Dinney 552
A9903 ATolA ¥alxl A7 E 73t A4 2/3 44 A
T 23S TRt BCG B84 WEY Ao} W
A W (carcinoma in situ, CIS) 4 78S tjAto =
657F 800 mg °l49] valrubicing FoI3t & 67/1¥E7t
3 IR 43 18%9 EA7 SATEE 55
AZE TR A A= 10%2] A7 AT E 749
At o] AFE= AEofA BCG A &0 AHE7159 SAF
1 BCG A& Azt 3o B dAeS ARste
IAE AO R valrubicin® AMHE-ES 1HT 5
FsArt.
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R
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Gemcitabine2 4t F-AHl(nucleoside analog)©]
3, DNA9| 4 B8 Wefdo=zx FAads vet

= 542 474 ot Gemcitabine?] W33 A&7
852 W97] 930 gemcitabine?] FEAA] E= ¥
839 JHE Fojst= A7 o 2 A= QU
Gemcitabine¥t I H A5 TN 3 =W F
A/ 9E NMIBC#olA gemcitabined *% ¥
RS A A glo] 25%-87.5%°] BEES H
A3, AA g A9 0.8%-37.5% POl AT =gt
o] XPshe AAE BAPLLY o] =EL2 7|E9] A7}
gemcitabine? 85 ZEU7|ol= AR HolA 1=
S AASHANE, WE W gemcitabine X &7} 9E3<t X
59 3 FYoz IS 4 ot AES P Qi
A, Gemcitabine+MMCY gemcitabine+BCGS} 2
< Hdae] A5 2AE vwshes A1E oy A
o} 20109°] HHE 79 dgA++= BCG A& ¥
$0] Q= IAE Ao 2 1o gemcitabinedt MMC

84

ol {7 A= ¥wsHth* Gemcitabine SAEL
gemcitabine 2,000 mg< 50 mL A 240 &3tst
of g AIZF S B Ui Fdsks WAICE 15 7HEe
2 6F B9 £, MMC S-S 7 Q g2k
AAleS AT A 2 ool 40 mg/50 mLE 42 &
A gk AIZE B FAR O 1 THH 02 45 B F
ofstqict. F& A3 7|7k F9gko] 367090l =
gk AJAof A w3 AEE2 MMC $44to] 38% %,
gemcitabine AEL 29%Z MMC FA2of H]§] &
L AP HYHp-value: AAEHA] &), W4t
APEL gemcitabine TARLO] MMCE R 53 3}
o vls) o ¥ AE BHTH11% vs 18%, p=0.14). ¥
Z-g ZHo|A AT RIS % gemcitabine®] MMCO]|
H|of §2h-8 HAY &E0] A1 A9 &3t =T
Lightfoot 52 gemcitabine®} MMCE W= A&
o] BCG £-84 Sl 93t a3t okl 1
skt IEES] BCG 87 SALolA B
ArE5Ho] 68%9] SATEES B, 193 29 5299
3 [ 717t F FAE AEE0] 4 48%, 38% &
st= 23S B o] =82 gemcitabine¥t MMCE
Hedsto] Fojsh= & HHo| BCG &84 A4 A&
e A5 8IS 7| 4 Aok FASHA
Apaziquone MMCo]| HH EZ & 198740 4
gH2g g4 Aoz g EZo|tt. Apaziquone
< 84 B3 AAE F97](free radica)E st
I DNAY £42 g3le AlxEAY 898 =4 do.”
Hendricksen 5% 199 W49 A= dixtoz 9
% 278 Q75 AP35} Apaziquone®] B5S H7ISHA
tt. 65 &<t apaziquone 4 mg/40 mLS £3t A3},
ArEo] 1270 Aol 34.7%, 1870L Aol 44.9%F 3L
Busiyick A+ tid S § 24 1499 SARto] &
SN FUCE APst= AAE Bk FAE T
= 0O

on o= YA A9 FA-E YEHT W2 £50]
9lt}. Apaziquone2 NMIBCO] X &0 €%t a7tE B
o|Z|gt, A 34 A+ A=} o] HEsto] B4 X' &
B2 598 WRE E39ch B3, Ao engEord
Ale ¥ ¥F W apaziquoned FUsIHS W o=
E49 =0 o|EA AR v E =R o gt 71A
< HelEe ko] 712 gasit”

Imiquimod+ HHREAZA Toll-like receptor
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Table 1. Conservative treatment options currently available for BCG failure patients

Drug(s)

Mechanism of action

Study design

Chemotherapy

Immunotherapy

Combination therapy

VIRUS

Device-assisted therapy

Valrubicin

Gemcitabine
Docetaxel

Pembrolizumab

MCNA

Imiquimod/Vesimune

GemcitabinetMMC

Gemcitabine+Docetaxel

CG0070

CG0070

rAd-IFNa/Syn3

RITE

EMDA

Semisynthetic analog of doxorubicin
Interaction with DNA topoisomerase
Nucleoside that inhibits DNA synthesis
Cytotoxic agent derived from the needles of
Taxus baccata. Stabilizes microtubules
against depolymerization, resulting in
M-phase cell-cycle arrest and cell death
PD-1 inhibitor

Cell wall composition from Mycobacterium
phlei; the exact mechanism of action of
MCWE is unknown

Toll-like receptor agonist; acts via agonism
toward TLR7

A replication-competent oncolytic adeno-
virus that targets bladder tumor cells
through their defective retinoblastoma
pathway

A replication-deficient recombinant ade-
novirus gene transfer vector

Chemo-hyperthermia

Electromotive drug administration

Phase TI/111 trial

Phase 11 trial 47 BCG failure patients

Phase I trial. 18 BCG failure patients; 6 weekly intravesical
docetaxel instillations using a dose-escalation model
terminated at 0.75 mg/ml

Phase II trial; 103 BCG unresponsive patients; Pembro-
lizumab 200 mg q3 week up to 24 months

Phase I/II trial; 55 patients with CIS unresponsive to
BCG

Phase Il trial; 12 patients with CIS (6 were BCG naive);
6 weekly intravesical administrations of 200 mg/50 mL
TMX101 0.4%

Phase I/II trial; 47 patients; 6 weekly treatments with
sequential intravesical gemcitabine (1 g) and MMC
(40 mg)

41 BCG failure patients (4 were BCG naive); 6 weekly
instillations with 1 g of gemcitabine in 50 mL of
sterile water followed immediately by docetaxel 37.5
mg of docetaxel in 50 mL of saline

Phase I trial; 35 BCG refractory patients; single IVE
infusion of CG0070 was administered at 1 of 4 dose
levels (1 1012,3 1012, 1 1013, or 3 1013 vp)

Phase 11 trial; 45 BCG refractory patients; intravesical
CG0070 immediately following an intravesical rinse
with 100-mL normal saline, pretreatment with 75 mL
0.1% dodecyl maltoside (DDM), and another saline
rinse

Phase II trial; 43 patients with HG BCG refractory
or relapsed NMIBC: intravesical rAd—IFNa/Syn3
(randomly assigned 1 : 1 to 1 1011 viral particles (vp)/
mL or 3 1011 vp/mL)

Phase II trial comparing 1-yr CHT (6 weekly treatments
and six maintenance treatments) and l-yr BCG
immunotherapy (6 weekly treatments and 3 weekly
maintenance treatments at months 3, 6, and 12); 190
patients with high-risk NMIBC

RCT; 212 T1 patients; 81-mg BCG infused over 120
min once a week for 6 weeks (n % 105); or to 81-
mg BCG infused over 120 min once a week for 2
weeks, followed by 40-mg electromotive mitomycin
(intravesical electric current 20 mA for 30 min) once a
week as 1 cycle for 3 cycles

BCG: bacillus Calmette-Guérin, PD-1: programmed cell death protein 1, CIS: carcinoma in situ, MCNA: Mycobacterium Phlei cell wall-nucleic acid
complex, MCWE: Mycobacterial cell wall extract, TLR7: Toll-like receptor 7, MMC: mitomycin C, NMIBC: non-muscle invasive bladder cancer, RITE:
radiofrequency-induced thermo-chemotherapeutic effect, CHT: chemo-hyperthermia, EMDA: electromotive drug administration, RCT: randomized

controlled trial.
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(TLRAE Z-gst=t, ol= FAG AE7F THIZNA &
A2 AL off AGsh= o2 7HA] ADS/ AelE7IRL
9] ¥t o) Fofstrt. TMX-101 (Vesimune)2 W=g W 5
Qo] 7158t AA| Fef 9] imiquimode]tt. 9] Donin
52 QA 24 AFE APsto] Ars dHIY e,
BCG Et W3 Y Ssixaays w2 1239 CIS &
A7} @Fto] o5t ole% LR 657 TMX-
101 0.4% (200 mg/50 mL)E Fostgict. v 3
= AR o]Fof &AM Rt Ao]EFII(IL-6, IL-8,
IL-1B)o] S716l3ith= Aoln, & 9 &A= X587t &
b AR A Aol EEetith 7P St RAg
FH(50%)9} Ml B(33%)01tEY FE o83t TEA
¥ A7t B 1E9drh Camargo 570 AP 55 A
3ol W2H BCGY} imiquimod?] B Qo] Ws3ehA|
x P& 74713 BCGY A&7 &3k /HAAI AT g
t}. o] 52 o] Z2 §7= W imiquimod®] ZH& 7|H 0
2 TLR7/49] %3 #A(upregulation)@} P70S6K1 T4
9] 33k #Al(downregulation)= A A5}t

Taxane A¥E %52 11918 NMIBC &4 9lo] &5
g oA A AR E83 7Hs/dol At w2 =40l
o] FE2 AZEFES JAF = Fo 2IE TF5}
W XEH 07 QM| ZE APEA]T]= FE-Z 2tk Robins
572 BCG §o] % W3ggo] Adst NMIBC 34 28
BE W2 E paclitaxeld U4 24 A5 X5k
t}. Paclitaxels 3¢ W 3% (500 mg/100 mg of nab-
paclitaxeD) 3t S 4170€7F 323 23} 18%9] &
A7 54 Aol ZEetal 36%2] SR )
£ I3 A EAleS AlggokA] ¥ &R B9t
61%%a, 59 A5 FE&2 91% ) E3t.

BCGOl H-33HA] b= SAtollA A= 7t A &2
Table 1°] 89F=|o] QJct.

HIO|Z{A S 0|83 SHALXIZ i} oF el

BCG A &89 ¥F-§51A] o= SAE g A A gH&
str] s M2 2ofollA okt A7t 218) Fo]
ot ol& A=Y F FAA A5 vH7 st 43
5] WAl A7 ALY shtolw, ojn] 2E A=
I W onco-virus YR ¢ a3 AFotal Ut
201290f 2z29] A i WF Wl HiolFA A=W
APEQIt® o] A4 14 Aol Wold TIAZF]

86

A(oncolytic) otd|vlo]H A7} AFEEATHGC0070).
5 o] "o]Z A7} IS T1= olf+= 3 JAIsH
£ o] YHEAZFY 7| FeAgiitte A o
Zolth. BCG £33 03¢ 24 359 0A dYd 32
13/ o2 offiHto| HAE HF Yo Foistgitt. A
A Holle(Z2TA AARRE FHSHA HBHAIZ A A
o] gl A2 48.6%0l 231, 53] A £FS F
olgt LA o L AHE Kol EFo] it
< EE CG00709] 94 24 |A+7F O B3E X arst
At 4579 BCG -84 1191¥ NMIBC &S of
FL 2 CG00709) g W FULHES AP, Fo
T LA AEEL 47%E B} 11 5 CIS $A42el
A 3 AES 50% FEST

IFN o}t i-Hlo]H A HWE (rAD-IFNw/Syn3)= NMIBC
Ag AFolA Ads] 8 I 235 v
Instiladrin®]2tal E&A = o] FE2 A% Qe
£ o1 ohiilo] dFo s Wsgot dRpe W Y £ 8
Hol 2|5 Bato] ot A47F Eds| 2 FA 240]
o} H dad 7R 94 24 Aol mEd, BCG A
Fof Asfet gk Ap|A o] HEE o] &3 A =7t &
ARYFEAA S dAT BE9 7HX]7F Aokl H1sHG
th? 4379 15 F(high-grade, HG) BCG 34 34}
o} A NMIBC 345 t 2 & rAD-IFNa/Syn3
HE et 75 mL £33 d W= Aotk 1278
4 59t 34 JEsh= R NA FAL BEES 35% 4
T3, 9 o] At AU A7 d” AlzE
9] ¥ 6.571€0lATHI0% CI, 3.52-12.78704).
AA Al 717t Bt skt o)) HA S T4s A
£ 39902 tha Eou, o 22% (AA A 19%)°]l
A grade 39] S5 &= AH50] Ut AASL rAD-
IFNo/Syn37F HG NMIBC &Atoj|lA4 BCG A& & AME
St9S o A& 8&% +S%7 2ot v A& A=
Zgikg Zol2kal 45kt

& vicinium®] NMIBC A4 f2& HE4 A7
A2 F29r7 Qlth Viniciume BUARE F-AFAE
B 2Hepithelial cell adhesion molecule, EpCAM) &A|
24, Pseudomonas?] %4 (exotoxin) A9 A 29
9} g3t Fej 9] E4o|t}t*? ViniciumS £3] EpCAM
¥R XS HHOE sfo] Tl AP0 R AAte
EX AlZAAANapoptosis)s FERH L FEA Sl
BCG A&l ¥33sHA ¢¢AY BCG A8E & & fle
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CIS 8 239 tAC 2 viniciume 15 S92 637
Folstdey 3709 ¥ 238 F 99(40%)2] A7 44
Falo] =Gt o] AFE ARHoz EojrtH,
TR A9 NMIBC $AFollA] 553 o ofg v}
ojlfA T2 HEZHO|HA w7 AR X587 ¥ 2
8299t f 52 £358 HQltke AL & 4+ ot wEt
A o] oFE-2 A 9|F NMIBC 3H19] x50 283 o ¢
ES AR ATES 70T & = 3ol it

7148 & &8 FEFY FHH(electromotive drug
administration, EMDA)3} 1F 3}stQ ¥ (chemo-
hyperthermia, C-HT)2 443 oS AL}
g UE FUEE dA9 A5 535 Eol= HHol
t}. EMDAS} C-HT= MMCY %33 23] 482 571
Al BAHo g 3QbH 7]&o|th. EMDAE HiE & 7|5t
o= A4k 0-30 mA/0-55VY] ARARE o]-&sto] A
AA kg T4 TV o] AR dH9 AH7]-
A A2 A RH7| =YW, 74T, A7HSTH)E #
oto] Mzua 515 2208 ofFo] & HEEHLEE &
S 716= gttt EMDAE U Wl oFE U A9
T o ARE S8 FoEH AYAE FES AT
L 28 "¥olt}, 29 Cochrane reviewo] w29
672789 NMIBC 45 iAoz oh= 3719 729t
2 A7t EMDAY] 252 F7Fst7] s A= Qi
olF A9 ZIE AHNY FR RSP EAE Al
Ao AFE S8 MMCFYHE A3 A3 BCG
e 9SS Al¥st7] Aol EMDA 7|9t & MMCE 5
AT SALONA B AR A= AlZo] Eofut
L AL QIS 4 913thhazard ratio [HR], 0.47; 95%
confidence interval [CI], 0.32-0.69 and HR, 0.40;
95% CI, 0.28-0.57). SHAIYF o]2|3t A+ 2= 2 714
AdE 21 Qlry. 79 dixT Aol Z3E AA
A= AW Zg7ER| 9] A7t Higt o] o] £t
3, ZF A9 Agtat FPEgto 2 QI Azt 2ak-go
gt F7P7F £YsHA SEAA] g2 HAE 2=t
1 g SEAELL ¢ ¥ B2 S
S5t MES/ A =o|H, o2t FAlo HY A
felste] | ¥H-Z Fsh & gt Ed F
225 ASAA 9 2 oplst, olE &
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o MMCe] Ad5< FIAI7I= AUA 23E E8Yde
7t} o] A7 HFEX 7| ¥HS5HA] g BAENA
28 5 JE AAEHeR AFEHT o> C-HT
utol A 23t 7S AMGSiA g o] 2A1H A0 @
Adst= A5 HACE A8 &Y F4652 =9
835 Wit} Synergo SB-TS 101 system (Medical
Enterprises, Amsterdam, the Netherlands) FDAZ]
59AS T2 FAZHA, C-HT A= 7 gz o] &=+
2 & A o]t} Synergot safety-cooling system&
7% 8% FHEE o838l 915-MHz9| 1535 U4
AA C-HT A=RE F3tt. 135 o83t C-HT A
2O AAY £ 1o =2 gt ALES 59%=
MMC ©= 3leta R ] @¥ekom, C-HT o|¥ W3
o] HEEL 87.6%At” ¢ th7|F v A o] 2,
C-HT7} &34 BCGS} HIAT F=2 HoltA|,
2 T 7170o] Aok stoll Ad7A 9 A7k A A
PEo| tigt ou] = AHE =EAE EohAt” ut
Hoj| CIS sh9] 1H(@HY &2 F&4)oIA+= C-HT A
57} BCG AFoig} Bla S o o ¥ A £
Holok o]3 A& v o ®, AA=2 C-HTE BCG
7t A3k 2o non-CIS AT SAFo|A 22 A 5He
2 AAEIG?® 19 oy o2 XS &8¢ C-HTS
MMC H3 Fo9] &4 &3 H A4 AFE A
B, o] 7 9L 3 £3%7t ¢33t 7ol o
29| BAEo] 1-2 dA(ES, B34 9, )0l HE
Hotx Bustgch? Bargo] #et B ARSS A
(Synergo, Combat BRS, or UniThermia)°ll w2t Hx}
7t 2 EAS RYGrt C-HT &4 MMC 95 3¢
Hip v 3PS o 72489 SV el%len, BCGC 958
3t MW o SAE okt

fr wo e

SO X290 M7 Y%: of

g =r2e F4E 2] 918 Hold 44 58L A
zAo% 74=0] gt} o] BE44L Xz ok
$42 Hasly, 2ndoe Bl A& Ave 57
82 BF Z2A7E A%L Wk ol=s Aok A
ok FusHT, okEo] kE ARKE HelT 24 W §4
22 297 93 ARe 71eS0l A% AT ek

g AW AR 7s B B, g HHE
=g
S h
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WGA-PGA-Doxoe A& F2HGA 279 sht
2, AMujo}-3 A A (wheat germ agglutinin, WGA)E
H A A (targeter)Z oFal &S FHAH(poly-glutamic
acid, PGA)JE F9¥(backbone)2Z 3} Doxorubicin
2 Fa4E (active pharmaceutical ingredient) .2 3}
o] wrSojZr}. o] Apfelthaler S0 93] M=l
o o]&L in vitro 7oA WGA-PGA-Doxo’} &
2N EA WA 4 9o, SFAE BE Y
= 99%7HA A 4= AATL FFstnk. ATt o]
OFE AY AAE B AEAATA R Hl5 SFA 2
o 2 3 S Boon, A254 535 fdsto] 3
Z U 3etae 252 =9 4 Aot AAEEA v
AT A (Bioadhesive microspheres)y= F= AE A A
9] 3t FEHE ohd’t A7t AFY FA Fofo|t}. FZoj
gemcitabine?| k& A AA R AFE 9oy, F=
oF&o] Hgo ARk Ak 591 11 89E STHA
7= WFo s AEA WFY BP9 FE ol 5
EAE 9std, o] mlA&A7F NMIBC 33 Wi A=
435 aAola ko= JRt A X =7t 2 4 e
ATE HolFrh.?

Urle2 33dY A8 853 ¥4 &
o] mjg &gl Hof F shuoltt. Y7l
&, i A, SEAYL 22 Oget $5A (trans-
porter)7t ZfEE A} B E&(liposome)S &2 X
= QAR E TrEolA F3 9 A (vesicle) 2= T #A Y
A9 g FHoltt. BEES AWl Y EA5H= T
Folgts 5% S04 A& E9 P Lo
< 37171 HEFe R A7t X189 = Qo). GuhaSarkar
S92 At fx2E&S W= AAH(LP-Gel System)
o tigt 2a= ERFch A = 34T O R
T8S 771 B 22 R AlE U el =&
= &t o] A& ol85}19 paclitaxel& BF Woll <
SHH ko] 4 79 S 3 ol ZkEsHA drt. o]
£ 259 & FY ol vlgf 433 w2 2= 7|3t
ojt}. X3t oFE FY Fox EH Y & =7 S5t
A A= @S Hof okE PEAE EHE 4= 9t Hu
542 2L paclitaxel $4A 24 lumbrokinas/
paclitaxel He5EAE /oy, 5339 58 2do
A 533 A49E =& ol5o] AR YkeEAlE
W33 S AAlsks 2 YE AN, g kE9 8
= B3] Ak ol B 4 U= 7Fe S Bk

wojE gujze 47 dYoat Puna Riny
(mucoadhesive molecules)¥} Y= (nanogel)°] !
o}, AuEaF 234 (mucoadhesive polymer)s §A1%
QUi 329 okE AT AA R FEASH] A+ L=
1 9+ AR, AR AE 7129 4= AF AA
o} v P o B2 o]F L /HAES E3] oFE FAE
EH B F4FH o= oFE T FAA
24 4 913, A9 #HA FE FiHdE MAAATL &
Alel] 3 FRofA k=0 &Sk AlhS 58 £ vl
£ £0]2 A £3EE EolE Aol Ak Guo
592 10-hydroxycampothecin AGA| A0 & 0|32
3} poly(l-lysine)-poly(I-phenylalanine-co-l-cystine)
Ui SAE R o] A2 g AlE U=
FE3 HEA AL 5 U= BEE, in vitro AHNA
AT HFAAN ] FAS AA|oh= AE H A E3,
e Bdo] Ui AE 39 Al 2] Fzlo] 31
=3, g Fabgo] SRt A3 B alskgi)

BCG2 MMCE NMIBCO] A& 3lo] o3| & A
7 5 AT 9t Gemcitabined} taxane AlE
°F=2 BCGS MMCE o83t £& A =o] Aufish &4
So1A EFHQ ABAE FoE nesf & 4 Ut A

< 71&9] 72 NMIBC Aol A w33 Yof] Fojst
= ARAY A o] &&= MAAAZIL F aE FT
A7 o] ml$ F83 d3¢S F A0 7| g W
At FZolle A X 52k e WAl ido] gt A
ToA 7P 2 24 AR w23 QAT AR 4]
AGol7|7H A = S8 Al legjo] B dk Aot
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