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(57) Abstract: The present invention relates to a sensitizing composition using electromagnetic waves for the thermal therapy of
cancers, and cancer therapy using same. More particularly, the present invention relates to a sensitizing composition using electro -
magnetic waves to increase sensitivity for cancer treatment, and cancer therapy using same. The sensitizing composition using elec-
tromagnetic waves for the thermal therapy of cancers according to the present invention includes metal ions, a metal ion binding ma -
terial, "apotransferrin to which metal ions are non-covalently bonded" (transferrin), or an apotransterrin inducer to which metal ions
are non-covalently bonded. Since the sensitizing composition for the thermal therapy of cancers according to the present invention
has target selectivity for cancers when administered to the human body, metal ions are selectively delivered to cancer tissue. There -
fore, heat generation in cancer tissue in which the metal ions are accumulated is increased when thermal therapy of cancers using
electromagnetic waves is performed. Thus, it is possible to maximize the cancer treating efficacy of the thermal therapy of cancers
using electromagnetic waves. Further, since it is possible to significantly increase cancer treating efticacy without pain and side ef -
fects, the present invention is expected to be widely used for anticancer treatment. Also, since it is possible to combine other cancer
therapies such as chemotherapy and radiotherapy, the probability of complete recovery from cancer can be increased.
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8
B AR A= TS0l ol A s, w&ol 2o vl H AdH
olXE Y B FEo| 2o T F AT H ol X EH AN F AR A
WO RS AEE 4
o) 9loj A, 4d7] 7 4ol -2 H(iron) ©]<, ¥ ZF(manganese) ©| =,

o} (zinc) ©]<, -] (copper) ©]<=, "} 14| ¥ (magnesium) ©| <

H] 25 E (bismuth) ©| <>, 5 H| H (ruthenium) ©]<>, ] B} (titanium) ©] -,
ZHE (gallium) ©]<2, €1+ (indium) ©]<>-, -} E (vanadyl) ©] <,
A Z 9] % (chromium) ©] <, 51| ¥ (aluminum) ©] <, ¥ ¥ (plutonium) ©| <
o= AN o}, o]l FAP ¥ A= &=

A7) FEol A E-S T4 0]l 92~ E P(dextran), -1 2 Z(sucrose),

F34] o] E(gluconate), 2~ ZH] E(sorbitol), = 2] AF7Fe}o] = (polysaccharide),
E g| o] Ecitrate), 7F Al ' E 22 (carboxymaltose), 3| 15 A] & (ferumoxytol),

2~ E AFo] = (isomaltoside), & E 2~ (maltose), % +-(starch),

A& 7 Q X (cellulose), 2 & &Fo] =(chloride), d 7] ©] E(sulfate),
SFulg o] E (fumurate) el (albumin) E 316} = 7 O 2 HE AE K =
AT v FH ATE A 02N, A Z AME S 5 = AgEelHd
A gkglo] o] &= 4= 9] 9™ iron dextran, iron sucrose, iron gluconate, iron
carboxymaltose, iron isomaltoside, iron ferumoxytol, iron sorbitol, iron
polysaccharide, ferric citrate, ferrous gluconate, ferrous sulfate, ferrous fumurate,
magnesium chloride, gallium citrate, aluminium citrate & | Al & 5= ¢} .1} o] 9]
A X =tk

A7 JEoleE AstE 7 BE FA4], S A=A EWMES 7EX] AL )
A7 3 A g A FAEE o] SEFE o] o] WAsHA H R, 54 A Bk
A7) ahol] ®ZEeRA| wh-g-shi= ZHAAl 54 S 7
A7) A 2 o) s %io}gﬁﬁ% ok ghxfel] o AL 1) F oo

[}

O

g Fgol e dolof] B EA) sl ol E W A} A skl

sl 8 31 2) £ A5 ohAl ol SR gl A9 g A
G E Ao AdH g Bl oF 1 %%@o]%
FAIE A old Ao)a1;3) o 7] oll WAV 95 ol &3 2 AR E

oo 2 ooff Lo {m N
oo o koSt o
N
it
f‘:mm&
o

Eigs! Lol HHE Al Fo A A o] HFTH = dojr
Al T3 S-S HastslHA hA R JF A o2 AVEA Y= S =
t}.
&7 AAAZ FEol o) vl E i A ol Edl A B FEro] 0]
H 3 A3H ol X Ed 2 F A S o $hafol] oA, 1) "5 Eo] 0]
H 3 239 ol X Ed Al (EW LA H)S g wpe} Eo7t ¢hAl E
EEE B gl s Al Foll dEiHor AgHR
Edzd o] o] ¥z 402 s 5T A FA o AolaL;2)
ol 7]ol A9 o] &3 DA R E A Fshd o] o] HAE A F oA
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QA= AHE = A58 B FAA G w50l ¢

& H o] A ¥4 3} = (carbohydrate) H== W A 9} -2

FH ot} FErol 21k A ¥ = f e 2= A B o] Ecitrate),

ﬁia}o] = (chloride), A4 3] ©] E(sulfate), F 7} o] E(fumurate) ‘&g o Al 2 5
o o] 2 Qlek A3tE 2 = 3H4kA| U A (ferrous sulfate),

TH} 2 A4 A A (ferrous fumurate), =7 34| ] EA| A H (ferrous gluconate) &<
A 5 3

S &o) o3} A 6LQT‘:_ Bl E 2 = w9l = F 34| ) E(gluconate),
ol T3l 71 2 Z(sucrose), & E Z(maltose), T} <!

o] A E A}o] = (isomaltoside), 712 35 Al W E 22 (carboxymaltose),
d) ~ E @(dextran), Z~E}F X] (starch), A& & 2 X (cellulose) ‘&2
AL7belo] = (saccharides) 7t QA 3L, s &0 -3 A E = Wl A 2 =
E @ 2~ 7| H (transferrin), &% (albumin) 52 Al & = 9)

= Ao A= FEol 23 ¢ A3E < ferrous sulfate & % E} 3} ol
Falshol BAV) e AN ¥ LES SATFoLH Bhole AP

w58 G5t} el FEo] -1 v glE A E2Q iron gluconate,
magnesium sucrose, iron sucrose, iron isomaltoside, iron carboxymaltose, iron dextran,
iron starch complex 8- -& t} &2} o] &H|slo] HAA71 3 E At & &5
=4l o 2R FLole A E o W =L 30l5 9 o)

ferrous sulfate & <4-2 FeSO,7H,0 1g % = 10mlol] ¥ a1 305 o] 4F A o] A
Q1 2 0.22um BE & THAA A28 v, B SHTE 348t
A&

iron gluconate 894 (sodium ferric gluconate complex)<> SanofiA} ] Ferrlecit
A FE it SRR A eto] AHREHT

magnesium sucrose 8-+ MgClLH,O 83.6mg %} sucrose 150mg-&
931 308 o 4 Ao] A 50 F 0.22m RE  Fubal A A2 8
o)-8-5h] 34 5fo] ALgaholct

iron sucrose & 9 (ferric hydroxide sucrose complex)<= ¥ #] A& 100mg s T H T
50mlel] €31 90°Cel A =<1 3 A< # 2 H A 5SM NaOH 1mlS A 7}38}¢] sucrose

T8 Mg A2 o5, FeCl, 0.9g2 575 50mlol a1 203 o] A o] A] =<1

0.01M FeCl, 78 & 90°C¢] sucrose & o]l F 7}k ¥, 5M NaOH & &
WA ol pH 128 248 HE vhar O &, 80°Col A 2] 1 &<t
HE-S- A1 71 25,000 rpm 2.2 5+-7F A4 78] 319 ferric hydroxide sucrose
complexE Pyl SR Al M5t A XA 7] 5 ARS8

iron isomaltoside complex, iron carboxymaltose complex ¢} iron starch complex
o Al iron sucrose S A Z3F HEH o A B3l 5wk ulAt o] A &) Z6Fe] =48] 613 T}

A7) FEo] A ES F550] 10 mg/ml T 52 F18]3 T 0.1mlS
96-well plate®l] 3 well? -3} T} oW, 27 S 2= T/ 0.1ml<

Z_
» O TT

ZHF 10miol
£

E
TT=
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[91]

[92]
[93]

[94]
[95]
[96]

[97]

[98]

AL-8-31 ST}, 96-well plate S 317322 - X] &= 7|(EHY-2000, Oncothermia) il A
100W <] energy dose® 5 =E A 71 & 5+ & 255 A 3}7H 2h(E60,
shardle, e R S 5taL, A ab Al A o] 2% W apol & i 19

LR AT
it 1
[Table 1]
delta Temp. (°C)

control 0.5
ferrous sulfates 3.3
magnesium sucrose 5.2
iron sucrose 4.7
iron gluconate 5.7
iron isomaltoside 3.2
iron carboxymaltose 5.8
iron dextran 6.4
iron starch 4.5

FIRRFE, FE0 & B E 2P o) 1598 Aead e FHE
Al R} 57} 3-6°C o) 35k 2l B S Al

A 2. 5502 ol EWAXHH A5 F7}

:Lﬁ:o]&,] ol E U ANH AL HUE] Yl A O]Q(ferric iron,
Felll+)9] & %kof wpet Ed A= 2
UIBC)< ths-1} &o] S48t

wA A oli TEdE eV 9 oH FeCl3(Slgma Aldrich, USA) 3.6g2 &
400ml°l ¥ 3L 204 o] A o] A =21 2 5SM NaOH £ 9 -8- &4 o]y

u:?i‘ 1

5 (Unsaturated Iron-Binding Capacity,

Alg: A 0 AA pH 9R SEE Tk Az A o] 3 Bo] Beol 90°Coll A 24 7F &<
Ao} F 5,000rpm S & 5%-7F A g 8he] 217 4 ferric hydroxide & ¢ o W] 3L
ZzEsg "l T A Z/\]ﬁE} w4 H 9] ferric hydroxide g ¢l = 1,

10, 50, 200, 500g/dL -5 A o] 8 N(ferric hydroxide solution)&-
ZH) 6t ZF Eo ,] A o] & =8 Nl apotransferrin(Sigma Aldrich, USA)S-
200mg/dLo] ¥ =5 3 7}8}AL vortex 2 1+-7F 412 3 37°Coll A 3087+
apotransferrin@} & o] & WH-&A| Z T}

ol E W A3l 9] A o] A%t 5(Unsaturated Iron-binding capacity) &
=243} 7] 93l Ferrozine colorimetric methodZ ©] 83} T} iron standard = +=
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[103]
[104]

[105]
[106]
[107]

[108]
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Ferrous chloride & Hydroxylamine hydrochloride®l] 500 g/dL & 5 & =H] 3}l
2] 7ol = apotransferrin g} A o] 2] Wh-§- NS =] 3FSI T A 0.5M 2] Tris
buffer(pH8) 2mle 2.& A1 g Tl #5515 T T3 blank A & ¥l = 575 1ml,
standard A] €] ol = Z57 < 0.5ml¥} iron standard 0.5ml, “22] 31 test A & ol =
apotransferrinfﬂr Z o] £ 2] "k-&- M 0 5ml#} iron standard 0.5mlS €&  vortex &
HZF A AT
560nm°ﬂ ] spectrophotometer 44-& A| 22 3+ & FF 5%
16.6mM -& 52| Ferrozine Hydroxylamine hydrochloride 8§ 9%-& 5014 W& &
vortex & 132 7H 41 9ok B8 Al & 37°Col A 10%-3F il 25 & 2, 560nmel] A1
i%E A2E 543} 560nmoll A 2] FHE Ay SHE A0 A S
18 W glo = Aebar, 5 200 LRSI E}.
Unsaturated Iron-binding capacity (UIBC):= Uh& 2] 2.2 7| 4F= Sl o},
UIBC = [standard conc.]-[standard conc.] x Test Ass/Standard Asg
%2

[Table 2]

iron 0 10 50 200 500

conc.(ug/dL)

UIBC (rg/dL)  |500 498 481 332 119
2004 ¢} o), A o] &3} o} LE AL &S] EFG o)M= d o] 20

ol E Yl A~ #| H 1} A 33l monoferric 2 diferric E@iﬂ]‘jﬂgfﬁ F A A
o] 2-3}2] A 3}5(Unsaturated Iron-Binding Capacity, UIBC)©] 500ug/dL el A]
119ug/dL O & A dhi= AL e 5= g

A 3: FEo) 2o N T AT ol X EAMLNA S 22 T T Ho}
A ohEE AL A (EULA ) T 5L
A%E 0] A S opE E AW B o] AgE o
2 o AA71AE A F LEE S,
o] o] A7 E o] QA %-& o} L E e v| #(Sigma Aldrich, USA) -8 92 0,
0.04,0.2, 1, Smg/ml T2 g4t & 7w E 2 0.1mlS 96-well plate©l]
1:]

ﬂﬂgﬂﬁﬂHMJE@*ﬂ 18 Fu|oh] el kgt ol A o] 2

SN} ol EW AU S S A T FeCh(Sigma Aldrich, USA) 3.6g-2

=97 400mlell AL 203 o]/ A oA =]l F- 5M NaOH & & &4
Hojro gl m A4 2] 0 H A pH9fﬁ§<—7‘|“9'] LA ZE A o] 2K Eoo| Kol
90°C°ﬂ/\1 2A1ZE - Ao A nl ;} 5,000 rpm &= 531 9 Nl‘i«ﬂl 8o
A9 ferric hydroxideE Ao ar FHFE A X3 T AZA A} Hdd el 9

3
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ferric hydroxide-& % 5=l #¢] 100ug/dL 552 4 o] 2 8 J(ferric hydroxide

solution)= 8] 8t} A lg g Mo] o} X E gl 27 & 500mg/dLo| B %=

%718kl vortex 2 138-3F A1 3 37°Co)| A 308 ol LE W Aw A} A ol%%

wh-3A Zl Tk A o] o] 75% ¥ ol XENHH £450,0.04,02, 1, 5Smg/ml

FLE A 7 R 0.1mlE 96-well plate®l] ¥-55Fo] FH| ST
[109] o]_EE @/\gﬂa /\_Q_oﬂ plate 2 =i o]&o] ﬁsL_tq

SIXE AT H(ENALAA) =8 plate 5 31732 %] £ 7](EHY-2000,

Oncothermia)®ll 4] 100W 2] energy dose = 3+-{F = A 7| 7] A o] £ 5

oA s} 7 e} (B60, 3Hal e, a2 24551, 71 5 W3} 2}o] & I [~49]]

R A
[110] % 1~4°l] =A]H vfe} ﬂol olfX ERl A &N HA 9 A e 52
SEW S B A w50 3°C Ul‘ﬂof’a%ﬂlﬂ RE, Fol o] AghE o

Uiz ol EENEA - (EN2R) =& o9 A7 9 A e] A9 5w s=
Img/mlol A 4.4°C 4}<58+aL Smg/mlell A = 10.9°C 453 AL gel st o= g1t}
[111]
[112] A4 4 g&o| 2o v 2&E ot X ER2H - 9 invitro YA E 2=

[113] %éol%ol ‘ﬂ] %T"r ke %Lfﬂ ol E 2] o3 25 455 E in vitro

NCI-H460 (Cahfer Life SClences) Wl &F3F 3 1x103 cells/ml &
0.1ml-& 96-well plate®l] &-==3}aL 37°C CO, Wl F7] el A 124 7+ HH et
2T 02 A7 A M A stromal cell & 1l ¥ 6}o] 3x103 cells/ml &5 0.1ml=
96-well plate®l] -5} 37°C CO, Bl 7] A 12A] ZF 0l &F&} S T
[114] T]:]]E] 744/\1/(1] —erlate-‘ﬂr obq] —rplate oﬂ = o]go] 736L1:4
ol E iﬂj*ﬂlﬂ(E W) =892 0,0.04,0.2, 1 == Smg/mlo] ¥ =&
A7FeE 3 37°C CO, M 71l A 4x[2E vl Fsl itk Edl 2w 1 Al 32 v 9=
2+ 3t plateE DMEM Wl X 2 A & 5} o] M| LH?-— FTHEA & EALAHS
AABG T Th& 0= 7} plateE 5L Aok 7Y ](EHY 2000,
Oncothermia)®ll 4| 100W <] energy dose @ 3%t P EE2AIZ & 2 Wt E
A3 7h eHE60, S A, St A 8kal, T1 2 S & 5~80)) YER At
[115] = 5~89] ‘:7\]-?:] ule} o], M T A A 719 M ] o] P skE
7‘1‘1] V‘i 7°C e = A ¥ ‘?l‘?i, dhAl| 0] 73 -g- A A7) B A g

[16] =,

[117]
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5: 30129 invivo ¢x3 &3 H7}

& FoA AR Ao HA4H=A S invivo FEAET LR
H7Esl7] sl WA & o] 2 (tumor xenograft) &= 2 A& T3} 20|
Al 2FsF A T #| ¢ A 35 NCI-H460-luc2(Califer Life Sciences)S W g+ 3, 5x106
ol Al EZ 6~8F% 2] 9F7 BALB/c T84 = vh-$-2(athymic nude
mouse)(FHEAFO] 91 22) 9] 5| afel] F=AFH Uh5-, 109 5 7]-9-HA] oF 24 o]
100mm? ©]7 A2t 5 3Fo] &F o] 2] (tumor xenograft) &= 52 -S A 213815t

3+ ¥ tumor xenograft BALB/c &4 1= vp-g-220)] A&l of 104 Az
magnesium sucrose, iron sucrose, iron dextran 7 27 ©] 2 T84 -& 0.2mg/ml 5%
8] A% T Img/kg 8] ¥ =5 0.1ml G F=AL8}SI T 2447 4 2 £ ICP-MS
24 N 4 2AL 1gwol o] Ag oM 27 P2 B F
T4 1 ml& -60°C, 7pmHg A& el & 24X (bEQF A2 Azt A2y Fdol
2mle] 6N HCIS H7Heh 5 E o | Fre kg7 kel ¥t 55°C nl 7] ol A
A AT 124 2F o] A et 3 ZF AR E vortex 3L, 1,000rpm O & 15%-3F
QAR A, AE NS A kA2 A% 7] a1, THA] 0.01IN HCL Iml<
vortex 3t ¢ 1,000rpm 2.2 15 A &85t s 348 & A A
Z2 3} oF 22 of| A o] F4:0]2-2] 5% & Inductively coupled plasma mass
spectrometry (ICP-MS; Varian 800-MS, Palo Alto, US)Z =4 3} T

3 3+ magnesium sucroseE o] F-5 % w92 (Tumor xenograft mouse)©]|

dr
o~
o,
nz
A

Fol gk 5, A 2 A I o 2 F ol H4E 5029 F5 5 ICP-MS®
=43 Avtolnh

i3
[Table 3]

Saline Mg-Sucrose Fold increase

Tumor 58.5+24.8 137.7+£74.1 2.4
Liver 195.4+12.6 145.1+£98.5 0.7
Muscle 193.5£7.9 378.4+212.3 2.0
Spleen 200.5+2.1 419.2+115.2 2.1
Brain 126.8+8.7 113.9+11.6 0.9

3% 39l YeRd v}e} o], magnesium sucrose F-1A] @b 2% 2] magnesium ion
F57F 244 o]/ F7tsl St

3£ 45 iron sucrose s ol -5 ¥ vh-§-22(Tumor xenograft mouse)©ll o] g 5
)5
o T

48 22 o 22 FHol HA48E FE50]29] FEEICP-MSE 5

Afol}.

it 4
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[128]
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[Table 4]
Saline Fe-Sucrose Fold increase

Tumor 13.5+£1.34 44.4+3.9 3.29
Liver 74.5£7.5 168.2+37.3 2.26
Kidney 56.9+£7.5 59.844.1 1.05
Heart 32.2+1.8 99.2+2.8 3.08
Muscle 29.544.2 28.9+22.1 0.98
Stomach 27.8+£3.8 83.1+27.7 2.99
Brain 22.5%3.7 46.2+8.6 2.05

3% 49]) Ve vl 2-9], iron sucrose -1 A
ol STtk o, o] = F Al Ak, 9,

o}
=
=

o

9] iron ion &% 7} 3.3}
A7 R} =9kt

¥ 5i= iron dextranS ¢Fo] -5 ¥ wh-$-22(Tumor xenograft mouse)©ll ¢ 3t 3

Qo 273 oF 24 29lo] A H Fol L o] R E ICP-MS® %4 3
Aol ).

3k
[Table 5]

Saline Fe-Dextran Fold increase

Tumor 13.5+1.34 46.846.6 3.47
Liver 74.5+£7.5 115.5+17.3 1.55
Kidney 56.9+£7.5 59.8%15.6 1.05
Heart 32.2+41.8 92.1+£5.8 2.86
Muscle 29.544.2 65.7+30.4 2.23
Stomach 27.8+3.8 54.1£12.8 1.95
Brain 22.543.7 36.44+3.4 1.62

% 59 YeEF vle} 7o) iron dextran o] A @F Z A o] & o] 29] 5 E7]—

theestoll vlsl 3.40 o] F7Fskl e, oli= 1k, A,
71 M 9 S7HE R A A 3

=%t

= =
}\]XO]_9O9}E] C)T

Add 6: g&ol2o] H| T/ AFE ol T EWH2H AL inviveo F2F F4F

37}

A
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17
3} g 2ol o] ol 0] 5B S 4t @ o) o] At
ol X ENAHH(EWR L) F8NE dmg/mlE FH| FF - 16mg/kg &HF R
0.1ml =) FAFSF T 2441 3F 3 1 5 Aol 59f sd o R 7 245

=) = 3} 3510] 9] 5% & Inductively coupled plasma mass spectrometry
(ICP—MS' Varian 800-MS, Palo Alto, US)Z =74 3} 31 1}
62 "H o] 20| Aty oL E @/\Jﬂa"(E B 13| )0 olo] G-l
1}~ 2+(Tumor xenograft mouse)®ll & ¢+ 3, A4 322 7} bx2] 9o F2 ¥

A o] -9 FEE ICP-MS®E 4% 7540];}‘

6
[Table 6]
Saline Transferrin Fold increase

Tumor 13.5+1.34 43.949.7 3.25
Liver 74.5+7.5 94.748.1 1.27
Lung 28.316.1 43.9£17.9 1.55
Kidney 56.9+7.5 41.2+1.7 0.72
Heart 32.2+41.8 70.1+£12.3 2.18
Muscle 29.5+4.2 25.74£5.2 0.87
Stomach 27.8+3.8 46.4+14.9 1.67
Brain 22.543.7 28.4£3.5 1.26
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LAA =AY a5 7t S el

o] & 8l #H ¢ Al 35 NCI-H460-luc2(Califer Life Sciences)S ] &g 2, 5x106
ol Al EZ 6~8F% 2] 9F7 BALB/c T84 = vh-$-2(athymic nude
mouse)(FHEAFO] 91 22) 9] 5| afel] F=AFH Uh5-, 109 5 7]-9-HA] oF 24 o]
100mm? o] At =5 slo] o] X8 &35S Ad5-317] gk & o] A (tumor
xenograft) & & 5 22 A 2ok

T o8 LA 58 7HAA 244 &2 iron sucroses Ao 18] o ®
18+ ¥ & ¥ ¥ tumor xenograft "F--2=9] Img/kg &% °| ¥ =5 0.2mg/ml
5= 2] jron sucrose -84 & 0.1ml 4 ¥ F=ALSEA T
Lot A X858 2424 24 =91 "H o]o] A3td
FEA2A-ENLA ) Ao 39 i o=r #4135 F Y4 wmor
xenograft VF-9-22¢f 20mg/kg -8 %F°] ¥ =5 5 mg/ml -5 5= 9] transferrin -8 9 -
0.1ml A= F=A}F3E AT

o= A A 5 FoAsith T8t 4x[ 1t 3 3
31532 A X 5 71(EHY-2000, Oncothermia)©ll A 100W 2] energy dose & 333k
ZAMS o8 g 22 1 & 224 o] 225 g 2lE60, sl e
hohE #Zgstal, 1 ARE = 9~110] YER AT

5 9~110l) =AE vle) o], th o] A9 AA7 9 e AS g2 3
drAol M 257 B 1C A% Fed o= Ao 7 gtk e,
iron sucrose o] 2] A5~ HA 79k A 2] A2 2 E T g A 1°C,
YA 1.9°CE 2ol 7F glgl o, A o] o] AgH
ol XEWRAAMERLARY) FoA7-9] A5 A A7 A 2] H2-9
LS gL 100, G2 A& 2°CE 2ol 7F AT T & 9~ 112 F-E]

jud
o

off HN

o
o

i

LANRE AAAE Fol @ 719 ¢ 2Ho) ARV THE AP A4S & 2ol
AL d ol ol Wdel met PPz AR FaAo)H 5 Fo] F71E 2
Fo% 5 Aink

, A ES 2EA 58 AR ol &ate] =LA =X
A A8 7HeA S A5Gt # o Al 3 NCI-H460-1uc2 (Califer Life
Sciences) = W] %3 3 5x1002] M EE 6~8F8 2] ¢+ BALB/e F+F 4 7=
1}-$-2x(athymic nude mouse)(Fh=Alo] A 22) 2] 5] el FAFSH U5, 10 A %=
71514 ok 22 o] 100mm? o] et a5 slo] ol X i a5 S A8
? gt ¢k o] 2] (tumor xenograft) & &= % 2-& A| 28} ST},

o SdXng B 2B Fhol e A

)
2
—

EE 9
HhH o 22 =gk & 29 ¥ tumor xenograft MR- 20 £ 0]
A 3= (iron gluconate), 7 27 0]+ o] & A& (iron sucrose), 7 0] & a1 d
A gh= (iron isomaltoside), ¥ <+ °] > Y4+ A §=-(iron carboxymaltose, iron
dextran, iron starch)S Img/kg -8 %F°] ¥ =% 0.1ml ¥ FA}5F3 T

L edx g8 73A Al A o] o] A%H

S A3
=

rL oo
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ol X EUAFHHEANHH)S Ao 32 W o 7 =43t 3 2 ¥ tumor
xenograft 7}-9-2=¢] 20mg/kg & o] ¥ == 0.1ml A9 FAFSHSI T}

AX 7 A3 - a1 E 9 X] & 7 (EHY-2000, Oncothermia)oll 4 100W 2]
energy dose = 104 2 A =28h= HG & F 33] 471 A A3l o] ),
A Ay A A atg 2wt 02 25t v 9 ol oF 24
A71E 43571 A A = vlo] 2.8 3 o] 1] A (bioluminescence imaging) &
808 o, FA 7 @ho} Al (luciferase) 23 9F Al 3 <1 NCI-H460-1uc2 &
kg A 7] 7] 9138l D-luciferin(Xenogen, USA)& 150mg luciferin/kg/d 2] &5 =2 F <]
B3 e AL, o] A F Q) 7F A (isoflurane gas)9F AHAE E gt S UwkH A7)
<, Xenogen imager(IVIS 200) = 34 A X & 53 &% 35HaL, Igor Pro imaging
analysis software & 0|83l ¥-418}31, 71 AHE = 120 YERH AT

T 125 E by o] A Ao 1of] e ¢Fo] -5 % vE-$-23(Tumor xenograft mouse
model animal)?l] 53 €] (A), A 2] 2 &4 (B), iron gluconate (©), iron sucrose (D),
iron carboxymaltose (E), iron dextran (F), iron starch (G) 2 transferrin (H)S-
Folshi o £AH 5 F ke wale] ol 2v1E vol o o
wala Astoleh,

% 1200 A9 el ol A RA) B A A A el 2By )

wEol2 AdE Fol(C~-H)2 4 = EA 8 F o 37_7]7} H3l Fol=+=
AL gls 4= Q1) 53] iron sucrose (D), iron dextran (F) X transferrin (H)
Aol e X EE S & A8 a7 7 S-Skl T

lloi QOﬂ;‘q = 7L7<l;<ﬂ§_ /\]__Q_/\] z‘sc}%ll-

a
iron sucrose, iron dextran 'Z transferring < & X &

&7
A7 95 o] 3 2 DA EA| ¢o] 2hA] 7Hs A o H-E FRlEt i) o] & 9@
tumor xenograft BALB/c &4 7= v}-9-2~9of] A 2] 4] ¢34 iron dextran, iron
sucrose, 2 Z o] 0] A3}y o] E E Wl A3 ¢ (transferrin) -8 NS AU 2 = 33]
Al E=ALS AL 4A AT T - Ak X 7] (EHY—2000 Oncothermia)l] 4|
100W 9] energy dose @ 30+ O] = DX 53h= A S 473 N3 AA 157Y
Ao g oF A o] 7|5 XY E HSS T} iron dextranljr iron sucrose
F-of ol = Z+7} 0.2mg/ml 5 5 9] iron dextran H5=5= iron sucrose -8 22 0.1ml
Al FALSESL AL, transferrin §-¢] 70l = Smg/ml 5 5-9] transferrin -84 &
0.1ml A= AL o) uf, FA) 2]t e Al FoAur & v o=
zl18) 5ot

oF 22 A71& FA3817] &A= vlo] 2.8 33 o] 1] % (bioluminescence
imaging) & 17 {F4 &2 4~383} 31, Igor Pro imaging analysis software S ©|-8-3l]
WS o, T AR E 1 130 YER L

5130 S=A[E vpe} gho], H & oF 22 9] AV]et45 5 F 22 AV E
vlo] @7 o u| A & vl L g A ¥, - 2] o Zarell vl e e A A el
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T84
82 1] A7 55 o) 48 g LA w g 7
%73 2] A1l o)A, 7] A= Tl e
1=

e | T
Fro]&o] BT Ak o} ZE U~

7973} 3] A2gel] oA, 7] 40l H(iron) ©]<, Y {F(manganese)
o] 2, o} (zinc) ©]<=, -l (copper) ©]<, 7} 14| 45 (magnesium)
o] ¥, ¥] 225 E(bismuth) ©]+-, F ¥ (ruthenium) ]+,
E| B} (titanium) ©| <, ZF (gallium) ©]+>, 91 H(indium) ©| <,
v (vanadyl) ©] <, A 27| 2(chromium) ©]<,

1] F (aluminum) ©] = 2 EFE F (plutonium) ©| = 2 2 1A ¥
O RPE AEE = AL EFOR = oF REA 5L 7HAHA
2=

[T 4] A2l LM, 47 wdole AdE S wéoleol

gl 2 E @h(dextran), 571 2 Z(sucrose), & 72 U| ©] E(gluconate),
> 2] E(sorbitol), = 2] AF7}FE}o] = (polysaccharide),

FHE A B 2 (carboxymaltose), 3| 55-A] & (ferumoxytol),

o] A E ALo| = (isomaltoside), A] E 2] ©] E (citrate),

£ 2 g} o] =(chloride), 2 #| o] E (sulfate), 7} 2| ©] E (fumurate),
W A (maltose), 2] #-(starch), A& 2 2 2~(cellulose) 2

-l (albumin) S E3H3H= O R EEH A ¥ = A3 E o

v A AgtEo] = AL SH R e & £dA 58 A

2]
25

[’ 73} 5] A28tel] oA, 7] ol EE N AT Eiz ol X E A
FEAE A B X E Fu A o) Ay A 23
Sl e 5RO G X RS A 2 E

[ 74 6] A1kl oA, 471 ZH2HA = 0.01~100mg/ml & =) A1
EX 0 R 3= o 2R 58 A 2=

[ 7] A1l oA, oFst A o & 5§ 7hs st HAE SR EFeh=
AL EAHOR 3= DA B& AA 2=

[%d 73} 8] A1) AA719E o] §ot & SAA 8 & 2A =24 E F
A2 795 A AX B 23t A RS T E

7873 9] (@) 1ZE2 AL gk &l A1gke] ¢ 2AAE§ A 2A=ZE
Folate] oF A gof tigt S T = Al B
(b) D279 A= dA S EekehE o AUy
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[%d -8 10] Aogtell AofA, 7] & AR 2§ A 2 Eo] gl
EE wEol AE<] A 9-o= 0.1~50mg/kg SHFO =,
FEol ol v FH Aty ol X EW AW Y L= 11 F 59
73%-0]3= 0.1~200mg/kg &30 & Foldli= A& ER o7 dhi= o
A 5.

87 11] Aogtel] Qo A, A7 AR =z Zvba, XA, AF2) A, 7FA 3 A,
A e, mpolARdeolB E ] HuE A H o2 E
AEEE AL EH o2 &= o X 84

[7d -3} 12] Aogtel] 9oy A, 818} X] & (chemotherapy), WAL X] 3 (radiation

therapy), A & 8} %] X] & (biological therapy),
H & %] & (immunotherapy) & 39 & *| & (photodynamic therapy)=
PR Fe e M E s sh ol ko] NS W A

AL 5o s o AR,

e
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[Fig. 3]
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[Fig. 5]

[Fig. 6]
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[Fig. 7]
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[Fig. 11]
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[Fig. 13]
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