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Background: DA-125 {(7-0-12.6-dioxy-2-fluoro-2-L-talopyranosyl)- adriamycinone-14-b-alani-
nate HCI), is a novel water soluble derivative of fluorinated doxorubicin. Our previous
studies showed that DA-125 is more stable and effective than doxorubicin, especially to
doxorubicin resistant tumor cell lines in vitro and in vive. We initiated phase I clinical
trial to evaluate the toxicities and the pharmacokinetics of DA-125 in advanced cancer pa-

tients.

Method: Advanced cancer patients who were refractory to the standard treatment with
normal hepatic and renal functions were eligible after informed consent. Drug was
administered intravenously for 5 minutes with initial starting dose of 20 mg/m?(10% of mu-
rine LDy). For each dose leve!l, 3 patients were enrolled and the next increased dose was
administered if there were no toxicities greater than WHO grade III. Blood, urine and bile

(if possible) were collected for the pharmacokinetic evaluation.

Result: Twenty three patients were enrolled with 22 evaluable patients (3 at 20 mg/m? 3
at 40mg/m’ 3 at 60mg/m? 6 at 80 mg/m’ and 7 at 100 mg/m? of DA-125). All treated pa-
tients did not suffer from life-threatening side effects. Hematologic alterations especially
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neutropenia were major toxicities. Up to 60 mg/m’® dose, toxicities greater than WHO grade
II were not observed. At 80 mg/m® dose, one heavily pretreated patient developed grade III
neutropenia. At 100 mg/’m dose, one patient developed grade IV thrombocytopenia without
evidence of clinical bleeding and 2 patients showed grade III neutropenia. Grade I and II
nausea and vomiting were observed at 80 mg/m’ and 100 mg/m* dose level. Cardiac toxici-
ties did not occur in any patient. DA-125 was rapidly hydrolized to Ml(active metabolite),
after IV administration. The plasma half life of M1 was 1.1~2.6 hours and that of M2 was
7.8~94 hours. The AUC of both metabolites were dose dependent(MI: 0.154~0.638 ug.hr/ml,
M2: 0.684~3.07 ug.hr.ml). Urinary excretion of M! was less than 1% of administered dose
unti! 96 hours and that of M2 was 10~22%. In one patient with periampullary cancer, 52.3
% of the metabolites were excreted through bile.

Conclusion: The results of the present study demonstrated that DA-125 was well tolera-
ble to the advanced cancer patients and 100 mg/m* was considered as maximally tolerated
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dose. We are planning the phase II trial on the basis of these results.

Key Words: DA-125, Phase 1 clinical trial, MTD, Pharmacokinetics
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o da Agsndnt. o4, 7E, F494, ¥R
2 9 U 59 Rabgo) wARY fRE ey
o a1, A4 wii Nof FodAg 5 s A
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8o aglyconezt w9 A{E AR HYE,
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doxorubicin®t} ¥% FFU+ E7F Hehigle
v Fg-4e) dop g4 sdte] of Y@,

ZA5®2 FT-ADM¢] £44& |71 ¢85t |4
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Fig. 1. Chemical structure of DA-125.

W ofAe] ezl chekdl obv| e Ated E3EA £
S35 HAALE 4T FAEE HENSH, 2 F
B-alanined ¥ 27! DA-125 {(7-0-12.6-dioxy-2-
fluoro-2-L-talopyranosyl) -adriamycinone-14-b-
alaninate HCI}& A4st¢ich(Fig. 1). DA-1259
in vitro, in vivo AY4 A H4 doxorubicina] ¥l
gle] g FEGEHe} G AKAe) FHEAA
-:]_25'-35,51).

olo] MAE-EL WY BAFE dde= DA-125¢
iy # yar4E Hristy, AdudF(maximal-
ly tolerated dose, MTD)§ AA ¢y o5 AF
& A¥st7] s ALY QAdTE A gsidch
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1) H7oid

19941 6438 19959 1472 dLdadz ¢z}
ek Augkawl, A ohdEd] g 3t #
& hate 2 s}elr),

AFHY Ve Wy AR R 44 ayudd
Ay, 7|2 Mg Yo B FAF 7|halr] ofslE
A, Mgy £ Aol¢kE sHAl #AE A% 15
~704, ¥ztel s8atel= ECOG(Eastern Coop-
erative Oncology Group) 71& 0~2, & 7|
Hqe B AT FdARE FHi 85 ol4beldith. B o
TFA18 45 ool dchatet g e} WAl HE Al
gute o) ¢lz anthracyclined o] F4AE F
we yekae] glzdcl AR FH0lE (WETF 4000
/mm’ )4, 4% 10%/mm’® o4, B84 10g/
dl °14), 71715 (SGOT, SGPT7F A4 AFgk= ¢
1.54] ¢]#, % bilirubine]l 2mg/dl °13}) % 417
F(BUN/Cre] A4 42 1.59 oiz)g 7lA+,
2} zH4al e ZHAL Aol il A7 5o
Aol A3 FaE ooz et

e Ee FUT EHFe] e 81, 4ty
FTHETA o9, Al T8, FpUAA Ao
Ei ghadbate)] 9ly A$ dreid AelEide

2) Yo Al

£ A7 S 44 A1¥e DA-1258& FolAlef
AfAo A YA PR e s FFbel, 1 vial(50 mg)
& FA-g AP 10 mldl &8F Fojdede] 2
50 ml7} Heg Fal4 Q| goel g3ste gt
Adg F5f B2 10mle £22 5Eztel A AL
Fqistedry, DA-125+ FAAXFo2 A4 #
#gk AE Lold B@sa S8 F ALEH AREw
Ak =AG 3l ¥ r)stdch

3) o3 4y

(1) 28 AN: ¥ d5¢s DA-125¢] B34, Ho
ok (maximally tolerated dose; MTD), A
FEFE W e ¢iAE HrE] A% A
14 A72A d524 AJgez Aot A

¥ fatgaleA £ daddrel gt duign
ool o My AdAH S ME L F AYEia
t},

Fed#-2 moused] W& 10% Al {murine LDw)
2] 17104 #igshs 20 mg/m*Ss 235 ¥ozges
sle} Modified Fibonacci Scalesl 21A3sted 40,
60, 80, 100 mg/m*'E. A Ao B Fak3lgler Fof
o Aol ohE ffors S AYEA Wyt
ot BY Al A3y whE ®IlE Prlsls) o
& o Frlen 22 fako R Rof T oAb
£ #Astdet

7t 85 #a 3de ¥AE dAisides daa)
Y AN gAe A g, el A, e
b, wabAdEE A 52 AlYHAA 27 ol 4]
el gHsldn ARFA HE 8 FE Fo
A 1F ol 9 e £ 45 o} RVGlradio-
nuclide ventriculography)& A|#sisict. 293 4
#14d, SMA-12, &9z, Adxs, PT/PTT &
GEF odd B elF =1F AlYslglil, Complete
Bleod Count ¥ reticulocyte count+ <|& zk3
22 AFsig e wWiy@Tr} 3,000/mm® wjgto 2 7}
A28 4$E= 3,000/mm’ o422 HER oA ¢
d Alasdch. FoF 33 {optional)E A& & 35|
Al s et

DA-125 §¥efo]l whE Xatg sHrbe JadT 712
¢ A Agslgded Hrle WHO X734 9
tled Grade 0o+ IV7ZIAR BFalgda A4 o
HAE Aol 357 FFste Rarge] gl Af o}
o= 299 MY FrhEch 399 g2 25
A Grade III °]4% F4o #2HA) gowd o2
4o 2 Zgtlo] Q7 F ALsgod, 345 194
Metx Grade II1 o}4e] HAe] Rasw 697z
Y %R dFE AFEI o F 29 oA
Grade III o]42] SAe] fd=d ¥ A7 E FE3
o oeojd @#EE Hafg oEAE ALF4d(dose
limiting factor, DLF)¢l2} 32 o] #3& Ao W)
FMTD)e2 Aelsigict. g4k dAxske MTDY
A A geke g o)zlelr},

A7 APt 2 Grade IV ol4te) 42 wrad,
ECOG 947t 42 € 7%, @7 X8 g AL
71E AR Af, Age] FEIA AP At
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£ FERHE 3kl 478 F2asigoh

(2) DA-125 of&& AT GFs AF= 2 &%
dAME Mg 3y #xE ez HAsge
=, DA-125 F< A1, 2, 3, 4474 A13sigct
g4 FoH2} 4 0, 5 15, 30, 60, 2, 4, 8,
12, 24, 48, 72, 96A|Zko] vi& 5mle] ¥4& hepa-
rinized tubee] HYs G LHS FE FoAH, ¥
odF 0~2, 2~4, 4~8, 8~12, 12~24, 24~48, 48
~72, T2~96A10e AHFHgct e A¥ F 30
+ olilel AAEe)sled HA HYTAAL, 2He
WAdge 7Estz Fd AEbde Ade ¥ 2R
¥ Y4%E% 30~40mlY e —-20°Ce B3
itk 7Hsd A%, 23S oHd e el HAs)
A, dEdd 7|55y Y4¥Ed S5mle) GFe
—20°Cell 2ga} gt

4, »= 9 gHue A (M1, M2, M3, M4)
o $% R k¢ HPLCHLEZ 2asie Husx
{Cmax), #5=472HTmax), Area under the
curve(AUC, 8% wx3 54 =4) W37 UT I/
2), A3 A& (renal clearance) 54 parameter®
FEH et

- | 4
1) chaaixte) X2d %y

Al 2342 2240l Hr SMEdlged |
d& FE59 23 F 33 <= W) AheE
A5 224 3 vl 12:10 o)glm APREE 24
~69A 7k A 2 Fofedzd e 5241%cH(Table 1) =4
AP wgke] 7, A 9 diAete] 3, w7}
o 44, ot4 FA4E 9 sigtel 4 24, fupat, 7
ol 9 dwel, dekdAddrFe] 1«4 4egr).
T34dlE ECOGZ 1202 0] 3o, 1] 134, 27}
6 Qct, HARAES 19 ool o) detalitg
& 8wl glglen & FAE NERE A
7} gle R4 FAE A 25 anthracycline#] 2
PYAE Folh2 7|gHE gl o) F g
fighg w9 64, Pt a fs Al Az
2 ke Ag 76, gobsttay, uwabd Awst e
B A %A 44, Pt a s e AY
uhe- gz} 26, et Al @37} 3ol ginh

A4 9 134

Table 1. o] &=} 2] 24

Ak 223
A 123
o 104
o3 24~694)
(Foda: 524)
+EFEH(ECOG)
] 34
1 139
2 69
At
A sHZ 3, A 34
At 29
# 5} 7
H] gl S q} 44
XN E 2%
f-ubsh 14
st 1
Fret 14
Aepd Bk 14
I}z 89
geisgay 64
et a g+ Aday 74
FdHg g+ FE 29
FE+RdHGay+A A8 47
rE 33

2) DA-1252| N=t§

ANaF A Fo ¥ALe oA FE g WYy
A, 40 g4 g AE S F5 oAatgeldd
(Table 2).

Yolghs Jaipe duiro g $39 Frle §hA
Frbete A%E Bysd WEF gade] 144, 2
AT FaFel 114, a2 F4aFe] 59, WHo) B
oot FAEUR o]F 2 A 454748 A 1ol 2
Grade II19] YT 242 9 Grade IV 247
Fpage] Fa=e] oA 340 BAE dabo 2 A 4
A8 (80 mg/m*)e 2 S7E Agste o o4k
Grade III ol4ke] Rxbgol fA=Rggel 53AQL
100 mg/m*2. 2 ZaFdlgde}. o] 524 748 #x}
i WHY zh4-%S Grade Io] 14, Grade II7F
lst, Grade III7} 2e¢olA dat=Elsls, @49 FH4
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Table 2. Side effects of DA-125 Administration(lst cycle)

WHO toxicity Criteria(grade)
/MY VIV VIAy VAV /Iy

Dose of DA-125(mg/m?)

20 40 60 80 100 incidence Total(%)
No. of administered cycles 3 3 3 6 7 22
Leukopenia 16006 0200 L1160 13140 4120 1/7/3/0 17(77)
Neutropenia 0000 1100 1000 1201 2120 5/4/2/1 12(55)
Thrombocytopenia 0000 0000 1000 1000 1101 3/1/0/1 5(23)
Anemia 0000 0100 0000 2100 2200  4/4/0/0 8(36)
Nausea & vomiting 0000 0200 1100 2300 3000 6/6/0/0 12(85)
Mucositis 0000 0000 0000 0000 o000  0/0/0/0 0
Diarrhea 0000 0000 00040 0000 oo00 0/0/0/0 0
AST/ALT elevation 0000 0000 0000 0000 0000 0/0/0/0 0
Bilrubin elevation 0000 00Q0 1000 0000 6000 1/0/0/0 10 5)
Alopecia 0000 gcooo 1000 2100 2000 5/1/0/0 6(27)
Fever 0000 0000 0000 oooo 00090 0/0/0/0 0

& Grade 1 19, Grade II 1dloly fF2= ¢,
14 Grade IVE] ¥-ahge] A=} Grade
IV €43 234 29l lde 14,000/mmi7t 2] 7+
2Hge) ez 849 YL FREHA 4o}
th o]Ael e} whaldA g E el gk #aAl
EollM, =% DA-1252]) &3] S/ nje} W@y
T FaFe s 9 A} Frlete AL gl
o}, ETF F2E3E Bl A deM e Gy
9 e FAE 99led, colony stimulating
factor 52 AH&4le] oF Fodf 10d4] 142 el
Ao 2 HEHE & 2 F Ak oA F
EE A 22+1% 55%4 12¢ll4 gA=gz, o)F
Grade I¢] 64, Grade II7} 6<llcjgict. Grade I
2] TR 23 24, 3bAAA 14, 45t oA
3ol A FaEGoy FAEA Fodgle] 2UelM 34
F F44o] 2439z, A1 =A(20 mg/m?)e ALe
dae T deM= FFEA] garch o9 st
Foja] FEZ] AUY #a o ko] Friidate}
245 TR SN T ARt Frkehe oY
vehiigled 55 S99 2xjge] ayHHew A
B AFE FAE gyt

g2 &2 3ghAlel A Grade 1 14, 42414 Grade

124, Grade II 14, 553As 4 Grade [¢] 24 of
A gl

AST, ALT 59 7 2435 37 lddAz
FAHA] W32 bilirubinZEr?t A 3 2460 mg/
m®)2] Idel 4 Grade 14 FAjnte] FA =g e}
98 2759 cldgel, BdEgt zAgle]l A=<
anthracycline# #Ae F4 B89 3t 7}
40 AL ¥ ¢ dgrie 2 A

Anthracycline] ¥<¢A8] Fg8 ¥ah-89] sl
AAEAE BCG, RVGE A4=ql AaAdsn 59
A (100 mg/m* )72 & edjMx FE=HA) oksh
o} B3 Al 4 2A(B0 mg/m?) F Pl HAjell M A&
e FURAAGE el W Fo M ARRHAE
H A gsly £ 838 Feoi7} 7hyaterl. 4 640 mg
/mPe] FeEgler} ECG, RVG 9 d4xez 4
A 7159 ol4e wAE Aot

2 dhell Amsl Y B, TG, A, AFA,
AAASAH 9 Gga o] 5 DA-1259 &
o Rabge FAFHA] gtond, DA-125 Fool
Aqg Aol A9 HHd € 4 sle Fog %
22 ool $B=HA g,
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Table 3, 2i#= 4 DA-1259 <& ¥+ ZA3}{Each value is mean of 3~6 patients)
Dose of DA-125(mg/m?)

Parameters

20 40 60 80 100
Mi
ti/2(hr) 1.12 0,923 2.56 £0.223 2,19 142 264 £0.603 1.74£0.111
AUC(ug.hr/ml) 0.154 £0.030 0.317 £0.663 0.401 £0.043 0.504 +£0.050 638+0.119
AUM(ug.hr/ml) 0.236+0.178 0.680+0.221 0.874 £0.586 1.48 +£0.526 0.929+0.187
MRT hr) 141 £1.03 2.12 0405 2.14 +£1.31 2.90 +0.842 1.46 +0.170
CL(ml/hr/kg} 3136 550 3140 £502 3488 +843 3509 =516 3637 £926
Vdss(ml/kg) 4518 +2470 6596 £1134 6277 +£3756 10415 +3063 5343 +1833
Xu(0~96hr)(%) 047 *0.236 0.70 +0.243 0.405+0.101 0.753+0.233 0517+0.110
M2
tl/2(he) 851 +6.00 9.73 £2.05 9.37 +£1.76 7.79 £1.38 8.05 +0.804
AUC(ug.hr/ml) 0.681 +0.50 119 +0.068 1.82 +1.21 307 141 2.76 £0.794
Xu(0-96hr)(%) 154 +4.39 223 +4.92 10.1 +3.17 18.1 +£551 146 t2.04
3) =i ot 10—, M1
£ A4 AQelHE AL AN A5 DA o} §
AgFg 78k AL 420 mg/m?)o 4 A 3 E Dosage{mg/m?)
2Aql 60 mg/m*7 A= Grade II1 o|44o] ¥.x}8-0 ® - - 18%0
] - =
TR GGl A3IAL @A, sy § -mos- gg
WHO Grade 14 A% bilirubin 2717} »#<sl & Tt %
I ldels EE nausea, vomitingE WHO :
gradinge 2%+ Grade IIo %3 o] chA|d] n] _
&) Fz=rt Aldted, Ag4 toxicity H7HE $)# o2 ) T 1

AL 100mg/m* Hef § SAE F7istod Hyra
712 skt A 43Ad 80 mg/midlA g 399
fabE § FollA Grade 1119 YT Farzpe] &
WEle] Ae] B2lE R} Yl ol Y =
Fei4l Grade III o|48 Ratgo] vieh}xglo} o}
4+ dded 100mg/m'es Jay $ 93ic)
100 mg/m*e} A Halol M sl de £ Yoyt
Grade IV ¥ 33430 BAH <4 399
#Abe 39€ Frhste] DA-125S 5o £ lakag
At} F71 2 F )T g oHgk e
4 Grade III°] W97 tigo] H&=of o oy
2 F#& sA%T 100mg/m?o] DA-1259 3
o Wgez A=l 2 9G] A 2
periampullary cancer(Zrd¥ st)iet)2 t.tube

Tirme (hr)

Fig. 2. Mean plasmal levels of M1 & M2 after IV
administration of DA-125.

7b A" 874 17 dgdew, #EA8S &)
FAUX W& AWM A B I Hd5r)E
¥dy, =9 £ oFAr AN AF A4 ¢
A ®he} zke] biliary excretion ®Hex gt 4
A Aol A A 5A Frisled B ofale bil-
iary excretiong 1§k ¥ £ Q73 Egsigo)
€ 14 9429 2=t DA-1252] £ Ag F4
(dose limiting factor)& F4 o7 x&o]glu}.
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Cosage({mg/m?)
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= Aatatll B e Ci 80
5
[w]
3
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o I e ———- 40
g
w 20
72 96
(hr}

Time
Fig. 3. Mean cumulative amount of metabolites of
DA-125 excreted in urine.
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o
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Fig. 4. Comparison of plasma concentration, urinary
and biliary excretion of DA-125.

4) %4 =&

7t gatel A #E DA-1259] fArEe] 83 5
5, & WAd8ES Table 3o #elgsicl. da)
oo BEol DA-125%& QAlsla AHEFAL F 2 o
AL AbE-el M1 M2E2 F%3 7}Ed(rapid
hydrolysis)sl®l 438 <FF-e(linear pharmaco-
kinetics)E Holy A& #FH + sldcHFig. 2).
M19) bzl 7l LiAlgbel 4 2.6A17 e, M29] wiat
71e 7.8A17 ek 9,7A17be 2 ko] Frlgtel ot}
Z7lsbe okAre Horh ®F RSt IFARHe

Table 4. ¥t
o4t 229
il 0%
$ead 19
¥ o4 1473(63.6%)
a9 79 (31.8%)

(AUC) = <Az M1 0.2, 0.3, 04, 0.5 0.6
(ug.hr/ml), M2= 0.7, 1.2, 1.8, 3.1, 2.8(ug.hr/
ml)i g-ako} Erlgolube} Ana Z0) okt e By
}H{Table 3). Ao 2o widg2 4847 o1& pla-
teaud] clgol M1g 0.4~0.8%, M2+ 10~22%7}
2o 2 wjd¥E werk(Table 3, Fig. 3). 5¢4
(100 mg/m?) B2} F periampullary cancer %
Ztel 4] T-Tube 4% Aeols DA-1258] A4
Y #5559 oW dF e didEe AsE
3¢ Uk ML, M2e] @F55E o E 100
mg/m* #AFEA F2 LXE KL & F 9w
2 ejabsbEe] 129% e R, 52.3%F @FoR
Wi ge #asled b2 anthracycline A A2} §4)
72X 3 Ade #2% 5+ dchFig. 4)

5) #er &xf

BF 227 833 17-04 B33 (partial res-
ponse }& vhel gl o o 147 (63.6%)e 4 29 (stable
disease), 72(31.8% )l 4] YA W {progressive
disease)& 2 %cHTable 4). 13ANM= 22 ¥
W, 1] 23 widg astgon, IdAd4lE 3
B OREE e ol 3t e 29 B, 1Y
o] Alg WwHE BAsigen], 4dAd M 55 B
W, 132 3% whdg DRl st 39
of & B, 3udelld A%y Wle] B AR
zA Aol U ot FAE I ARgP=a
o] Yarde B} CT scandt 6xdcmofjr 2x2.5
emoe 2 Fasie) a4 E Jehilsiel(Fig. 5).

i} -]

Adriamycing #AAAHcR g& 42 b
2 ge) AHEEE kel AtAlel AT Y Ao FeA
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Fig. 5. Neck CT scan of malignant melanoma patient with PR. Left: pre-treatment, Right: post-treatment

with DA-125 100 mg/m?

& AAEAL FedA 2 fAWde g Age] &
gsarglend it o)5g FEE7] 7 g AT
At gargeles DA-125= o]2{§ 7|2 Adria-
mycin®] ¥2&& Fe)7] Hake] FolAG(F) T
Aoh4 7hutE Anthracyelines] &sb4d $4EF3 9
JFo R, JAEP 9 AYPFEL] od Fofoll chE
o] AA3 gebatgol slem, 23 F41A4l adria-
mycinell Bste] AFEAY, FaaFH W FpeiA
59 EAe] #clal gch DA-125% o} & anthra-
cycline#dl %23 olab7tx| 2 DNA] #hgato] 10
o E g JAE fge 2y 2 oabee el
o}l

DA-125% oi#iB5el Uile AxFel oishol
Adriamycinel] ®jgle] [~5ulel $PF in vitro
HAZEANE vehlgden, 53 vlebai g A E5o)
e e 40067kl 8] =& A4E Jehdigic s
In wvive =iyl deisdz= L1210 % P388DI
mouse W&o tlale] Adriamycinel vls| $-5
g @Fef mael W AEYdE veliglen, =
Aol obuje} ARl Aol ge A7)

ghal s eict®, =3 mice 2%FI nude mice
of o] agE olalg(frubel, #Hak, WAkl daAL
A T edol| ola]l Adriamycin®u} e gZerrdt
E vehiislew, &5 MX-1 olAfuskd adeld=
Bl 2] 9k (3/6)00 4 AH-E Agsialct

g, kAol gleldye AT mice, ratel
g LD, LD. %] Adriamycinef H]&}e] 4~5
o =, dogell slelM= =S el AS fehlisd
o, ol F Fgl 42 Wi kAo, Ham-
ster®} AT vHE 4%, ratd] AHE, HEA
F 7le 2 Azl v R sk, el rate] 4
x| Mg 2| 2atibsiel] w2 <8k Sl it 4
P e vigte 2 H71e o DA-1258) AAE4H2
Adriamycinel] vl# 7 He o2 &gyl
12 A

¥ oA M E# anthracyclined FEUA
ggdlel dEql DA-1259] A 14 glakAgez A
718 Zad A7 S3E of ofAl2] QAW M WY
S (MTDYs A o|F A4 =v A3Y o
Aol A ALE " kA2l gabE HAstd dddch
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—t}A Fo} gixlol4] sEE Anthracycline £=3); DA-1252] A1 4 Y Fa odF~
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