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5 ZFoUviH(flufenamic acid, FA)S W3¢k X8 G2 & 5 o), AA AR Al AUl ARz
ofFs WACoR Qe o A8 a3t Witele EAIAS ZaL Stk olfd EAIE adsh] S8 2 AFelxe
core-shell FEJQ] T2 Ve YRS AL 254 core UFol FAS EX|sle] 2 X5 235 Fujs}siaza}l o)
ot 1424 EA}F low molecular weight water-soluble chitosan(LMWSC)ell &5 £34 lauric acid(LAYS 13}
7 7)2S S8 LMWSC-g-LA(LMLA)ZS $HMJ38192, 'H NMR £418 53 $AE0S-S gelslirt. &3, FA7}
EXE LMLA(LMLAF) W={i2k= T4l 93] A 231921, ©|& DLS, UV-vis spectrophotometer, fluorophotometer
Z28)3L TEME o]&ate] tfst &) -38h SAS AT =M M LMLAY} FA oFe ABARA AR 7hs
3o QJ=alqit). w3k LMLA 2 LMLAFSY] AlE =4 2 3koF 792 thdst AlZolA MTT assayS ©]8-31
RIg A3} FA40] glom w2 et a5 RIS ol8g 43S 3 LMLAF WE=ab= Al g
I Aol WEe A8 eSS 5 e I AR ARSe] TFsE A SR AlgEh

Abstract: Flufenamic acid (FA) is well known as a bladder cancer treatment drug, but when used by itself, its therapeutic
effect is halved due to the immune response and drug resistance in the body. To solve this problem, in this study, nanopar-
ticles with a core-shell structure were prepared and FA was encapsulated at the hydrophobic core to maximize the ther-
apeutic effect. LMWSC-g-LA (LMLA) was synthesized by chemical modification of the hydrophobic substance lauric
acid (LA) in the hydrophilic polymer low molecular weight water-soluble chitosan (LMWSC), and it was confirmed that
the synthesis was successful through 'H NMR analysis. In addition, FA-encapsulated LMLA (LMLAF) nanoparticles
were prepared by dialysis method, and utilization of LMLA as FA drug delivery carrier has proven by various phys-
icochemical properties analysis using DLS, UV-vis spectrophotometer, fluorophotometer, and TEM. Moreover, results of
the cytotoxicity and anticancer effects of LMLA and LMLAF using MTT assay in various cells showed non-toxic and
high anticancer effects. These results suggest that LMLAF nanoparticles can be used as an anticancer agent because they
can maximize bladder cancer treatment efficiency while being safe in the body.

Keywords: low molecular weight water-soluble chitosan, flufenamic acid, nanoparticle, drug delivery system, anticancer
effect.
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Kak=s g AL 7|kl A =S 38
< B3l AL, o]E Eell FAIE Al core-shell P EY
=27 8= 25479 core T2l oFE BAIE 5
H8A =] 83t ThselRE HAE-S HAaskehal
= 295 SUskE 7 e Fho] Aok 2 AolA
1578 SAEN AALEA} 71EL K chitosan)ell 274 &
S 3stH o7 7 sle] polymeric micelle FEfS] Y=g
S Az, oo Wt X5 =R 2 Il E59
~H(flufenamic acid, FAYS BA|3t] AR ARE- 7hs
Y3tz skt
EARS AER Q2o o]o] Aol FahA EAlehH, 1t
ZHrolA] LojRl= 78S goplldstete] AlzE= A o
FFZ B-(1,4)-glucosidic 2o =2 AZE D-glucomine?} N-
acetyl-D-glucomine®] 7 TAZ FA4E dA thIFol
o} ol a3, FYZEE A, WYk S 9 gt
A T ohFe AA AgEdS 7Aoo, A A et
I, Aol =40 fle Aol do] sPE, 3 %
ooF T TheFeh wokellA $-&HAA A Uk B AT
e 71ELNS 2o tigh &all=E S7H717] Sl o
gk 715kl =9E 71ELRS Aol AREEl it SRAIRE
712ke] EQ1E 7|EARS: o]okg0 8 ARFE Al HrIMke
2 Qg AYAel] F2He-S S e TS et o]
2 ZARE sidsh] S8l 2 AFolA AR 7| EARS
salt-removal ¥ ol 93] F7]14FS A At NLE free
amine L5< ZHe AEA 784 71E4Hlow molecular
weight water-soluble chitosan, LMWSC)2 <17l AR5}
o2 LMWSCE free amine 152 2t lo] oFE 2 /4
2GR R Bol $-&HAAL Jon, o 3t = &
A B e 5AS 7L Qo] A A o] wie- =
g &xdo] St

et XgEH o R B Aol ARSE FAE N-(3-Trifluoro-
methylphenyl)anthranilic acid 5== 2-(3-Trifluoromethyl-
anilino)benzoic acid 3P, N-5 2t tEZPEAIC R A€
WS opn|iglolth 22 dubd o = S, S, s =
T 58S TR o] 22AA B A 5 B
o e XEA, 294 % 27|l F= AREHAL A
N2 2o| =4 FASAI(NID)E Bo] AREE AL glek»
H AdA g o] NZE XBAZ AFEI e
o, FA2] d-AE FAEALICI(AKRICHS A= &
do= el 54 hAlES] WRadtoll A dohiiAd B o] ¢
Aol thgt a7t AFEHJATE? AR FA oFE A= =
o thet gal/de] TS| ol AL, AARkE Bl oF= WA
o] &%k X5 a7} vtEE EARS Zheth

2 dFodM = FA AA EAH S s 4 staat

ox T
g
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LMWSCel| &4 £221 28 4H(lauric acid, LA)S 313}
Hog 7Ast] LMWSC-g-LA(LMLAYS M8, £4
WS o]23le] LMLAY FAZ}F ©A]E LMLAF Y= AE
Azt B BRI ol8slo] LMLAF®] =23}
sk 5L i, BgAE 2 Ut AlZol MTT
assayS Tl =4 7 B A S ERIFte s 2
Ao e LMLAF WA Weget X182 S35}
g T Ade FY AAILE AAStLA; gt

Al &

Aof R TE. 2 AFolx ARE AT 784 TR
2Hlow molecular water-soluble chitosan, LMWSC, Mw: 10
kDa)yS G971 E2}o] Z(KITTOLIFE Co, Korea)oll Al 7-1j &l
AFE-3FR AL, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride(EDC), lauric acid(LA) 2 &394 (flu-
fenamic acid, FA)2 Sigma-Aldrich(St, Louis, MO, USA)ll
A sl ARRSIATE 2 AelM AE S4B e &
A4S glsl7] 8] A8-%F human embryonic kidney cells
(HEK293) M| 3Z+= american type culture collection(ATCC,
Korea) 22]3Z Human bladder tumor cells(T24) M|2Z= 3
A 3EF23 (KCLB, Seoul, Korea)oll4] z}z} H-okutol A&S
=8 5} t}. Dulbecco’s modified eagle’s medium(DMEM)-
Lonza(USA) 22|32 RPMI-16402 Hyclone(USA)N A 712}
T3} AL, ethylenediamintetetraacetic acid(EDTA)%} fetal
bovine serum(FBS)2 Gibco(USA)NA] 5t A 3Zuf kel
AFR- SR TE 3 dimethylsulfoxideDMSO) 2 3-[4,5-
dimethylthiazol-2-y1]-2,5-diphenyltetrazolium  bromide(MTT)
+ Sigma-Aldrich(St, Louis, MO, USA)°l|A F+435ted A&
stom, 71er AleF 2 8ulE GREHS 7vllste] A8t
] ¥l Ao ARE-EIAAT

LMWSC-g-LA(LMLA)2| &M. LMLA= 7t2A] EDCE
ol-g3led LMWSC?] o}Rl 5ol 254 LAS =93t &
23819t} LMWSC 100 mgS MES buffer 2 mLol] $H43] &
BT =5 AJ2ollA wRslGit) LAS] 71254 155 84
sFsl7] fls LMWSC 3 ti®] = Hl& 20%, 30% 27+
%2 DMSO9 &8f8laL EDC 71AlE LA 5% W] &
W82 o) 217t A7 % 3087 S J2E o
Fol 4sle LA £ LMWSC &9 A3] &5t
N ZE FRt A2l wRbEit Wgo] FAE 8o of
A&l A 7132 33] Al g & MWCO 3500 cellulose
membranes ©|-§3t FFHT ollA 24x7F B FAI6I8]
. FFEE LMLAE 527% | powder2 42 & 4
Aol ARg-sFATE.

LMLAS| T 4. LMLA®] 4 fr7e ] 3384
] ("H NMR, 400 MHz, Bruker, Germany)Z ©]-&3}o] £-4]
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3Tt LMWSC % LMLAE D,0 2832 LA= DMSO?|
Z}z} 2355k 0-9 ppm HY oA 54T 2 chemical shift
2 BAEle] 3 972 301819

FAZ} & X8l LMLA(LMLAF)] M= 3 =X S8 Eol.
FA7} ©4]%¥l LMLA(LMLAF)== evaporation 7]"H< ©]-8-3}
of Az e, 2 AFEL vt 2tk LMLA 30 mg
S 574 7mLel| 833t T tetrahydrofuran(THF) 35 mL
£ LMLA 80 A7lsle] 1027F wnksict, FA*‘E LMLA
& Y] 5% S ¥]S&-=Z THF 1 mLol| &3l & LMLA &
Aof] xd8] AA st 1AZF FF sl o] &S 3
57N ol83le] THFE AAskl MWCO 3500 cellulose
membrane® & 2447 FRF FAG § T4 xsl] HETE
2 LMLAFZ €31t}

LMLAFZHE FAS] 4] &2 224 EFA(UV-vis
spectrometer, UV-1601, Shimadzu, Japan)E ©|-8-3f A4kt

Sor, 1 A% whHe the) 2t LMLAFS 2mgs 0.1%
trifluoroacetic acid(TFA) 200 pLell €3] &3)igk & DMSO
1.8 mLE #H7Fste] 244]7F &<t shakingdlitt. o] &4
ultra filtration membraneE- ©|-83f] FA §& Ao, o]
£ A BEAE B A S g 289 nm°ﬂ/~1 3
FEE FgRlst] 4] &S5 v A (1), ) 93] ALr
skt

Drug content(DC)% =
Total weight of the FA from LMLAF

1 1
Weight of the feeding LMLA and FA |00 M
Encapsulation efficiency(EE)% =
Total weight of the FA from LMLAF 100 @)

Weight of the feeding FA

LMLA ¥ LMLAF LEc@IX} M= & S4 24 LMLA
2 LMLAF Y=UAR= MWCO 3500 cellulose membranes-
o] &3t FAHo 93] A|zsIP oM, AZH LMLA &
LMLAF W=izke] Ak =7], YA-S-F 5 S (critical aggre-
gation concentration, CAC) ¥ JEje}4 o]n|z] B A2
ofzfj e} o] s8It

LMLAE= LAl J3k 24 5733 LMWSCel oJgh X
73 55 2L lo] ggeloll A7t §-xdoll 23t core-shell
YA FAdsA |k w@r"i PAGGo] 7heE Ha =
CACE tho o= 74313t} PyreneS ofAl=ol
6x10° Me] E=5 BajAZl & S/RTE Hrield HASEse
7F 1.2x10° Mo] Fi gt} o] 89S 40°ColM 243 5
QF 3 slolA o lES AAT Foll pyrene &4} THH
= Y=dAte %9'14(3.0“0 2mg/mL)E st
yrene-J AF F=7F 6.0x107 Me] U= 39t} o] &9
S 60°ColA 3AIZF FF A wt - FEH AFS

ZaH, Al454 A5%, 2021

g4A= ﬁ](RF 5301PC, Shimadzu, Japan)& ©]&3 }04 o
350-460 nm HEIoNAM g EAS A Fo 2
58 3P LyelA e H](L/I3)—— o]g3l] CACE 2
A3l

LMLA ¥ LMLAF?] A=71= 5434 dynamic light
scattering, DLS) JH|E o|-&3l|Ax 43193, DLS= ELS-
8000 electro phoretic LS spectrophotometer(Otsuka Electronics
Co., Japan)& ATt F2BARPEX|E o83t YAfe]
27) 8 $EE ZYsG0n, oln) AxHol7 LMLA 2
LMLAFE 717} 2 mg/mLe] &=2] 84 o= A3t}
E3h, LMLASH LMLAF®] A BP9+ 1.5 mg/mLe] F5]
S0z Axstel Y7 E30 AHEE 91 FAT
A0E olg-ste] ZAstel FsIALt.

LMLA % LMLAF®] @ejgt2] 42 Fad=dv 7
(transmission electron microscope, TEM, Hitachi, H-7500,
Japan)& ©]-&ste] v o] &5t LMLA %
LMLAF 7}7} 10 mg/mLe] FE& A|Z3k ol °o]& copper
carbon gridell 2|3 204 3] AZSISIT) o5 3%
uranyl acetate®l] 15%-7F FASH & 24X 7F F<9F A X3
TEME 53l 47t o|n|x| S AZeit.

LMLAFZFE FAS| H&E HSE =l LMLAFZ7H FA
o] W& AsE A BEFA(UV-Vis spectrometer, UV-
1601, Shimadzu, Japan)& ©]-8-3F¢] 215t th LMLAF 4
mgS 2mLe] pHS5.5 ¥ 7.4 PBS buffere] 7HzF §-3)] 51
MWCO 1000 cellulose membrane®] -2 3 37°Col|A] 140
pmOE WRFEIITH A7k wHE(0.5-96A 7 WEE &
747} 2 mLE FHste] 2pe)Ad BEA1E Bl 289 nmellA 53
£2 Zsle] A WSS ML AN,

LMLA % LMLAFS| M= =A 3 stet &M ol A1z
¥ LMLAS} LMLAFS| =4 9 3kt &4 a3+ HEK293
AR A EoF gt AE T24oﬂA1 MTT assayS 43§ 5}
FRlsI3T. HEK293 AN3Z+= FBS 10%7} 3++¥ DMEM i
A 223 T24 AEE 10% SHE RPMI HiA] Aol Co,
FEI} 5%01H & 7} 37°C mcubatotoﬂfﬂ pazAy ‘:‘H Fat3irt.
A3 seeding 96 well plate®l] 5x10° cell/well -5 3t
S 59t incubatorol A ¥l SFE S| vl FEl HEK293 A|
X 1, 0.5, 025 0.13, 0.063, 0.031 mg/mL F=Z A=
H LMLA €95 H7sk AL, T244 Zo = 0.25, 0.125,
0.063, 0.031, 0.016, 0.008 mg/mL =2 A|ZF LMLAF £
As 7}t A7tste] 48A17F &<t incubatorol| A oA Bl St
AT}, 48417k0] Ak Fol MTTE Helsha 4417F oHd wl
Felom, HFHoE MTTE A|A3$H 3 DMSO 200 uLE
A2Jste] 560 nmet 670 nmellM FE =5 S s5IATH 34
H FRE S ol8st] AE AEES T 4 (3), D)

ofal] Ak At
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OD value = (OD 560 nm — OD 670 nm) 3) EARE A xE7] sl 2 LMWSCol A4 B2l

OD sample—OD blank

Cell viability(%) =

OD control-OD blank

LAE 7}uA] EDCE ©]&-3ste] s13h 7S 53l skl
x 100 “) t}. LA®] carboxyl group(-COOH)S 7t Al EDCE ©|-8-3}
o] &Aslslar, o]E LMWSC] amine group(-NH,)oll =<
sle] HFHOoE LMWSC-g-LALLMLA)S A3t

=l = (Figure 1).

rh

LMLAS] 34§52 57%al7] 98] 847 29 4= ('H

LMLAS| &M & =X EM —E—’S.' wlatol X gA =2 2+ NMR, 400 MHz, Bruker, Germany)S ©|-8-3}] 34

O

LR FA o] A AR HRES oFs o= <l < A8k LAE 0.7-0.9 ppmellA -CH;9| 2~ 9=

3l A5 ZA7 RkEE A 8 ZJ%EP. = Aol ol 1.5-23 ppmell X -CH2| 4 T=g 77 oQle

){1

28k EAAL )23 Yl core-shell FEfe] A7} & 1t ™, LMWSC= 1 g4 91X 4 9 3+= 4.9 ppm, 29
EARE AT & e FE A E dele] FAS W e f1x19] 4 I 3= 2.9 ppm, 3H-6W T4 91X]9]
B X8 2HE Fisketarat ekt core-shell FES] 1t 2 ¥3E 3539 ppm, 283 7| EA 72 9] 7]Ele] o}

CH,0H CH;OH CH,OH CH,0H CH,0H

’ﬁ \ s /m \ /\ﬁ : EDC/ MES Buffer o ° ° of\ti Ob i
NHCOCH, NHCOCH, i NH;
LMWSC

[+]

L /\/\/\/\/\)\m LMWSC-g-Lauric acid (LMLA)

Lauric acid (LA)

Figure 1. Synthetic scheme of LMWSC-g-LA (LMLA) using coupling agent EDC.

i CH,OH CH,OH CH,0H
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Figure 2. '"H NMR spectra of LMLA: (a) LMWSC; (b) LA; (c) LMLA 20%; (d) LMLA 30%.
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Table 1. Physicochemical Characteristic Analysis of LMLA and LMLAF

Sample Particle size (nm) Zeta potential (mV) (mcg/?rr?L) DC* EE’
LMLA 20% 320.1+£10.8 - 0.22 - -
LMLA 30% 279.6+12.8 - 0.13 - -
LMLAF 20% 273.949.1 32.840.5 - 3.8% 66.12%
LMLAF 30% 247.8+4.2 27.8+£0.7 - 4.5% 80.46%

“DC: Drug content. “EE: Encapsulaion efficiency.
(a) . (b)
25 1 l 1.8 \ CAC
9 ' L6 ~___ ._—’_‘ v _';\‘?‘_'/__ —_—
. - - ._-.‘._
15 A / -‘\'
z 14 1 g .
é i E: CAC »:\\
= 1.2 1
5 1 "-\o
.
1.0 - \
01 s LMLA20% \
+ LMLA30% o\
. . . . : ' ) 0.8 . . . . . —_
340 360 380 400 420 440 460 480 7 46 5 4 3 2 A 0

Wavelength (nm)

LogC (mg/mL)

Figure 3. (a) Pyrene emission ([Py]=6.0x107 M) spectra in aqueous solutions (excitation wavelength 339 nm) of LMLA 30%; (b) intensity
ratio (I,/I;) from pyrene emission spectra as a function of LMLA concentration in distilled water (DW).

AE gl 93 B4 93E 2.1 ppmollA] 242 18 4=
AN TH(Figure 2). #HE T EZ LMLAYIA LMWSCS}
LAl 54 ¥3E 5 82lgta} A9 ¥=2] chemical
shiftell 2J3l] &H oz AU ElstdiTt

LMLA ¥ LMLAF Lt=iXtel S4 24 LMLA %
LMLAF Y= Rl= FAH o8] AzE Ao, Y=,
AEFAS], CAC ¥ FEshy] #£48 T3l L U=dae] &
L AT LMLA Y=z = 21531 LMWSCell
25490 LAZE AgEe] e R 25 YEhiH, o]
= 8 AellA] A7t 2ol 28k core-shell FEHQ] Ui
PAE FAsHA "ok B Aol ol5d LAZT v
of w2 LMLA 20%, 30% 2H2F & 579 o IxAE
dste] g3 EFAE 58] CACE ATt 1 A
LMWSCel LA2] Z3t v]&o] 20% 74-%l= 0.22 mg/mL,
30% 739-olE 0.13 mg/mLe] CAC #& UeRioH, o=
LAS] A vl&o] 30%2] 7ol o] 32 F%2] CAC &2
grelgt & AATH(Table 1, Figure 3). 3+, LMLA %
LMLAF®] 42K Al 2 Feje 2715 ERIs7] €18 TEM
7} DLSS #3813 23 LMLA ¥ LMLAF 2% F39] 1
=2 Figure 4(B))2} That YAF EEE RIT F UYL
o, LMLA 20%2] 73-%- 320.1+10.8 nm, LMLA 30%%] 73-$%-

ZaH, Al454 A5%, 2021

279.6+12.8 nm= LA7} 30% AA=] US 5ol YA=7]
7 22 ZE SRIE 4 AUATH(Table 1, Figure 4(A)). ©]
3 CACS} YA=7] A5 HoF+= o= LMLA 30%
Q1 7ol LA7F 1 Bo] A= Ao core W7ol Zgh &
79 Ao Q) A dert T Wil ses
AbEET B3 LMLAFS] 759 LMLART Y=t=7]7¢
A o2 Fhshs 21ES ER1E 5 U=t (Table 1, Figure
4(A)) ©l+= FA 2FE°] LMLAS] core F-i-ol] ©x]gol uje}
LMLA W core$t 225/ F& FA Abolo] 2 Fezt
8o 7kl Hrh 22 YAE FAS Z o= AlsE &
3k, LMLAF 20%%} LMLAF 30%% AetdYE 7zt
32.8+0.5mV @ 27.8+0.7 mVE 7}st FHEE YEPAOH
(Table 1), o] YAHIE] ¥4 Mt Sk 2S 133
S W =2 st dszrgo] fiEe] E8H0Z A Y=
P2 FHE AT F S A o= AlEEh B3, LMLAF
30%7F LMLAF 20%E.T} @2 AP 9 E Hole ol f&
LMWSC9] ©}¥I(-NH,) 2ol LAZ}F T o] =s|o] o}l
gl AR TAagr] Wil 2O AlsHr) o]y
& LMLA W=iAke] bt 54 242 &8l FAQ] 94
A2 &8 7Fsd R oflgl o Yoy} e]ofe}t Fofe] of
= AHAZE &8 7S gl



ERo o] AR FEA LhesiAle] A2 9 8 A3 685

(A)
i

m

320.1+10.8 *1(b) 279.6+12.8

£

&

Ls int. distribution
g &

Ls int. distribution
58

w

=

247.814.2

1© 273.949.1 "1(d)

Ls int. distribution
Ls int. distribution

1] 0o 000 1000 0 w0 100 10000

Diameter (nm) Diameter {nm)

(d) LMLAF 30%.

LMLAFZRE] FAS| BX| 58 X W& 7S
A BAZ AMEEE FAS] TS st

s

<

Ao &l ZXITE A LAY A vlgol weEl FA
A 82 Table 19 896199t} 2 A3} LMLAF 1 mgd
FAS] 9A &892 DCE 38%LMLAF 20%)9t 4.5%
(LMLAF 30%)= 7}7t Yo ™, & FA §A] 88921 EE
£ 66.12%(LMLAF 20%), 80.46%(LMLAF 30%)% %2 &
A &S I8t LMLA 20% Xt} LMLA 30%7} FA
o] &x] §80] ¥ olfE &FA LAV U Bo] A%H
LMLA 30%2] 739 core W&ol 74t 254 2§02 <1t
E2 a4 Uxrt F4EY AFA FA e AEARgol
Z71I7] W&ol Aoz AlgH . F=8, LMLAFZY-E FA
o] oHE WE %S pH WSl wEt ERIgH A3} pH 7.49
749 LMLAF 20%= °F 96717 5<t FA & 74 W& o]
29.5%, LMLAF 30%+= 23.4%2] W& 32 7tz 2ojsh
pH 5.59] 7% LMLAF 20%%] FA & 74 W& 39.7%,
LMLAF 30%+v= 28.0%2] W& 7H2t el th(Figure 5).
LMLAF 30%2] 7%l LMLAF 20% Xt} WEako] A3
o7 ¢ A g I F AUed, ole 274 LAV
LMLAF 30%°ll & %] Zg=o] o] core WH-2] 7gh &
T3 IEE QI3 FA o=l & U MM WEHE slow
AlgEt). =8, pH 7.4 B} pH 5.5004 FA &) ¢ 2
2 AL ZAT F =, ol LMWSCY pKaZl 5.5-6.4
2 o Y S 71EAF oFRI(-NH,) 259l F47t
protonation®=©] -NH;'2 H$t=|HA A3} vhdeo] frx
o] ¥ Be %2 FA7} HEH Ao g Algdn) oyd &
A& e As 44E &3 LMLAFE W3¢ 254

70 -
—@— LMLAF 20% 7.4
—— LMLAF 30% 7.4
60 1 —¥%— LMLAF 20% 5.5
—w— LMLAF 30% 5.5

50 A

40 r*_*’_'_d'__'
. B

30 B /v/r'_*__’__’_ :___::::3-_—3_—1

Cumulative drug release (%)

20 1 r-".';’ - R S
= o =
fer S
10 - /'

051 23 4 6 81224 36 48 6072 8496
Time (h)

Figure 5. Cumulative release profile of FA from LMLAF according
to pH at each time point (0.5-96 h).
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Figure 6. Evaluation of cytotoxicity and anticancer activity of LMLA and LMLAF using MTT assay: (a) HEK293 cell line; (b) T24 cell line.
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