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1) BORFIOEYEERFHEICARIIARZISET GO ?

x EMRREERICETHD-ES Y DFEARINE

Products used for _ BA (vs. /.v. solution)
human clinical trial Dose Site
mean (%) CV (%) N
Tablets 50 mg* 100 mg (50 mg x2)  Japan 95 20 6
200 mg (50 mg x 4) Japan 89 22 6
100 mg (50 mg x 2) UK 88 29 12
200 mg (50 mg x 4) UK 78 33 12
400 mg (50 mg x 8) UK 71 49 12
Tablets 250 mg* 500 mg (250 mg x 2) UK 67 V 38 24
Solution, p.o. 400 mg UK 86 21 12
Solution, /v. 400 mg UK 100 24 24

*: Similar components were used in both formulations.

— S

H. Kikuchi, Capsugel Library, Tokyo (2003), pp.63-71.
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H. Kikuchi, Capsugel Library, Tokyo (2003), pp.63-71.
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Criteria: CV Value of AUCpog00mg < 30%
Target: Absolute BA > 80%

=) Improved new formulation had to be
developed as soon as possible!
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1) BORFIOEMPEEFTEICA IR BISE D ZOMN?

Solubility (mcg/mL)

D-1E S DYE

R U ER L o 14
BREOPH FOJ74)L by BREIL—T %
10000 ’g 100 Dose:
s 0.94 mg/kg (rat) to each loop
{ g 80
1000 E e0
S 40
l &
100 g %
T
S o0
- 0 & & N 3
é\{bo & & N OO\O
10 ® 0006 N
4 6 8 10 12
pH Caco-2 Permeability
Dose No.:
(100mg administration) = very high
pH5: ca. 0.4, pH7:ca. 44
(500mg administration) q Class 2 in BCS

pH5: ca.2, pH7:ca. 22
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x* WEHLE (GEH, REFE, HT LA ODE—T IILKIZH T 5H6F ORI
(250 mg/head; n = 6)

*Samples tested AUC g6 nr Cmax Tmax
for dog experiment (mg x hr/mL) (mg/mL) (hr)
Formulation A (Tablets), 250 mg 29.87 £3.90 7.31+1.86 1.58 £ 0.20
(without pentagastrin) (CV 13.1 %) (CV 25.5 %) (CV 12.7 %)
Formulation B (Effervescent Tablets), 250 mg 28.85 £ 1.26 7.25+0.61 3.17+£0.75
(without pentagastrin) (CV 4.4 %) (CV 8.4 %) (CV 23.7 %)
Formulation C (Capsules), 250 mg 20.77 £ 6.34 527+161 1.42 £ 0.58
(without pentagastrin) (CV 30.5 %) (CV 30.6 %) (CV 40.8 %)
Old Formulation (Tablets), 250 mg 15.62 £11.31 3.72+2.58 1.63 £ 1.07
(without pentagastrin) (CV 72.4%) (CV 69.3%) (CV 65.6%)
Old Formulation (Tablets), 250 mg 30.76 £3.70 7.96 +1.43 1.04 £0.51
(with pentagastrin) (CV 12.0%) (CV 18.0%) (CV 49.0%)

*: Formulation A is an organic acid-containing tablet, Formulation B is an organic acid-containing
effervescent tablet, and Formulation C is an organic acid-containing capsule. Old Formulation (Tablets) is
the same product used for human clinical trial in UK which is shown in Table 1. Data are expressed as the
mean + SD of six animals.

=) AUCIE  AA (F&Hl) = WAB (Fiafk) > WAC (hTt/LH)
INTYE(E ABC (hTRILED > WAA (FFK) > WAB (akk)

H. Kikuchi, Capsugel Library, Tokyo (2003), pp.63-71. 10
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Products used for

BA (vs. Z.v. solution)

human clinical trial Dose Site

mean (%) CV (%) N
Formulation A (Tablets), 250 mg 500 mg (250 mg x 2) UK 104 19 9
Formulation C (Capsules), 250 mg 500 mg (250 mg x 2) UK 108 9 9
Solution, p.o. 500 mg UK 93 8 9
Solution, 7v. 500 mg UK 100 10 9
*Old Formulation (Tablets), 250 mg 500 mg (250 mg x 2) UK 67 38 24

*: This data is for reference, which is the same one as shown in Table 1. In this clinical trial, Old

Formulation (Tablets) was not examined.

=) EkT@Bioavailability & LAFA (5% = AC (hTEILHF)
INTYERIE WAHA EEE) > AFC (ATEILEAED

B AXT—FBEHN-S-AEC (hTtILE]) AEFTIE—FEBR AT !

H. Kikuchi, Capsugel Library, Tokyo (2003), pp.63-71. 11
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Fig. 1 Counted numbers of rabbit hemocytes after intravenous administration

of the liposomes composed of hydrogenated egg PC (phosphatidylcholine).
Dose: 40 umol phospholipids/1.0 mL/kg (0.1 mL/sec; n = 3)

—iBEDIMEARE LF OREIE, —1B D m/ sk
(M/MRERA) THAHIEAHIBALT =,

WARRE, BERE HHE, UKV —LOMBREDEDEEERICET HHE (F1H)

DY FM/MRICRESTVRY—LAFDFHZE”, E11EBADDSER(LE, FR7ETR). 15



€ -4 Monkeys
= —-Rats

= .

= —a— Rabbits
# -®-Dogs

> g

Time (min)

Fig. 2 Counted numbers of platelets after intravenous administration of the

liposomes composed of hydrogenated egg PC to various animals.
Dose: 40 umol phospholipids/1.0mL/kg (0.1 mL/sec, n = 3)

CoMm/MMuEEF. QLA DEEZZITEHE(T—F4EER) . QFENHY.
AXP X TREEPTL, FYMOHILTIEESGEN I E NHIBALE-,

$BARRIE EEEE, GithE, ‘YORY—LOMBRSEDHEERIZETAIHE (E15R)
DY FXMM/PMMRICRIZTIURY—LALADFEE”, £11EBADDSER (LS, FHR7E7H). 16
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Fig. 3 Counted numbers of platelets after intravenous administration of the

commercialized fat emulsions to various animals.
Dose: 15 umol phospholipids/1.0 mL/kg (0.1 mL/sec, n = 3)

B+ L, BRR GRS TEIEELH (KSR F2 OIS aV BH) T
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DY FM/IMRICKRETIRY—LALADOEZE”, F11BAARDDSER (LS, FH7ETA). 17
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3) PEGEERIRY—LTELNSHABC (Accelerated
Blood Clearance) IRZRIXEFTEEZLHDMN ?

: 4 : 4

15t administration f/ 2rd administration f/;
PEGylated liposomes PEGylated liposomes
Several days

:',
100 100
¥

g <
10 10
= =
Q L[] -
E . = Lose long-circulating
2 Q characteristic
o o
G b
5 0.1 o 01
o 2
°© N
0.01 0.01
8 16 24 8 16 24
Hours after administration Hours after administration

KRB EDPEGEEMR)RY—LZE20IKR 5T HE. 2EIHHSRICNIRET VLT
ABCEEMNZEHOLN, FOERD—DIZ IgM OESENTREEINh TLV =,

20



3) PEG{&&n!)RYV—LTENSABC (Accelerated
Blood Clearance) IRR IELTEREZLHD M ?

7 L= sl

- BHETCHITEDEFHT CROONAPEGESIMAIFDABC

INZRIE. DO EYTH
- —7%.Doxil (FFVILEL 3t APEGIEER
FRAICELT. ABCRZIXIHEINTLVEMST=,
- PEGIEERRY —LZHARTHREESHIZE-T, ABCIHR (5
[CFEZEICEHELT) DEFMDAZRR I AT -2T=,

iz

L HDMEIMNALIFIMAEL o=,
R —L) T, ER

@ R ASEEFEEED LS

AR RIEREIZHT5Doxil 5= 20 DOX mg/m? (BLIEAE
[& 50 DOX mg/m2) THAHZEMNS, VIR, TU AX T2 4
JUIZ 3FEFEDE5E (0.2, 2, 20 DOX mg/m?2) T3

[ing=

URE. IgMiiAMEHERSZRIEL THI =,

A

AFRESTZATLN.

1) T. Suzuki, T. Ishida, H. Kiwada, H. Kikuchi, et al., Int. J. Pharm., 436, 636-643 (2012).
2) T. Suzuki, T. Ishida, H. Kiwada, H. Kikuchi, et al., Int. J. Pharm., 476, 205-212 (2014).
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LFEESE0ODoxX ZE—7 JLXIZ 3B EE:E (3BRER) BED

DoxorubicinIfl &7 ;& E &lgM I iR il D #2 Fr O HEFZ

ABC phenomenon was observed | —@=DXR

== Anti-PEG IgM

g - 5.0
2 Under 0.025pg/mL - 4.0
.g - 0.25 l/ \ L 30
5 £ L 2.0
8 E; ééé’é < P B 1.0
< _ > —Seaa
o) 0.025 r ' r ' r ' r - e 0.0
A 0 5 10 15 20 25 30 35 40 45 50
Days after 1st administration
ABC phenomenon was observed _
B —a—DXR =i Anti-PEG IgM - 5.0
2 —= |
kS 4.0
o = - 2.0
£ 2 N
gE: 0.25 ‘.Er _ i x L 1.0
S ORI s e ST — A e am—
A 0 5 10 15 20 25 30 35 40 45 50
Days after 1st administration
ABC phenomenon was NOT observed
w R.-DXR —8~Anti-PEG IgM 50
=
2 25 E 4.0
[SHN I
‘E‘: 'é 2‘5 3.0
SR - 2.0
=Rl
g2 0 - 1.0
é 0.025 HEEEEH HE = S - 0.0
A 0 5 10 15 20 25 30 35 40 45 50

Days after 1st administration

AX(2=T4%) TIX0.2, 2mg/m2(DoxilDEER 5 EM1/100, 1/10%%
5 &) TABCIHEZEMZEDOLNT=HY, 20mg/m2TIXEBDH NEHI-T=,

OD sample / OD p - (490nm)

OD sample / OD p - (490nm)

OD sample / OD P.C. (490nm)
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LS EDDoxl H=04H)LIZ 3E1E%:E (3B MBRHR) D

DXR conc. in plasma

DXR conc. in plasma

DRX conc. in plasma

Doxorubicinifl & ;& E &lgMEr iR il D #2 F O HEFZ

ABC phenomenon was observed

(ng/mL)

Days after 1st administration

HIL(IXDIR., Tvbt) TIX0.2mg/m2(Doxil DER KR IR 52D 1/100#% &5
=) CABCIEZMZEOHLNI=N, 2, 20mg/m2TIEEDHSNE AT,

&"‘ DXR —6—Anti-PEG IgM r 20
Under 0.025ug/mL r 16
l/ \1 - 1.2
- 0.8
l T T - 04
. ! \ A= S . DD S@ @SS | () ()
0 5 10 15 20 25 30 35 40 45 50
ABC phenomenon was NOT observed Days after Ist administration 90
== XR == Anti-PEG IgM )
25 A - 1.6
2.5 M r 1.2
- 0.8
0.25 A - 04
0,025 Arrhrre e e A 0.0
0 5 10 15 20 25 30 35 40 45 50
Days after 1st administration
ABC phenomenon was NOT observed
-@—DXR =&=Anti-PEG IgM
- 2.0
25 “"".’.. L 1.6
25 - 1.2
- 0.8
0.25 - o4
0.025 -0~ S Sau S-S+ =Dt =D DB 0.0
0 5 10 15 20 25 30 35 40 45 50
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3) PEG{&&n!)RYV—LTENSABC (Accelerated
Blood Clearance) IRR IELTEREZLHD M ?

AXEZZTATIX 0.2, 2 mgim?2ik 5 = (EMERIR % 5 = D 1/100,
1/10$Hé|>'CliABCIE%7b\ BHOLNLEMN, ENRERIRSEHET

LYY (RAGAN Y
itﬁﬁ?% vk, Y ILTIX 0.2 mg/m2ix 52 (EFERIR 5
=MN1/1004838) TIXFABCIHEEZMNEHNHH, 2 mo/m2ix 5=
(E11/104Y) LEMERIR EEMH TR H o NG o1,

U

ABCIRZIZIITEEMNZEHON, A XEZZTATITIER S = (EF
FRRIR S ED1/1048Y) TROHOND L. -, BIERRERER (&
éliﬁ%ﬁ%’)l BWTAX IZTIZRANBBEICIE. BIBEEE
{8 (e ~EG k%gﬁé@mowf@mﬁmﬂ( . ABCIH%
DEHEIZEETIVLENHBHZELRESINT-,

1) T. Suzuki, T. Ishida, H. Kiwada, H. Kikuchi, et al., Int. J. Pharm., 436, 636-643 (2012).
2) T. Suzuki, T. Ishida, H. Kiwada, H. Kikuchi, et al., Int. J. Pharm., 476, 205-212 (2014).

24



Afe HUMAN HEALTH CARE - »,’?' S -.Qif-‘,"
FAHVEEERLUT= in vivoBI ¥ RERFT (M (FRZEREE) DHLS...

1) #EOHERFNOBPESRFTMICARIIARZITEIEDN?

2) JRY—LHEHFIRERICVOY X -AXTROONDTEIRER
RDEEARXEFTEHIEEESHDMN?

3) PEGEfn)RY—LTELNSHABC (Accelerated Blood
Clearance) IR (IEFTEREEHDMN ?

4) HEX—FIDRIZETIBEEIERERE LET GNP




4) HEX—
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Tumor volume (mm3)
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—*-FaDu: head and neck squamous cell carcinoma

A-549: non-small cell lung cancer
—*=WiDr: colon carcinoma
- MDA-MB-231: breast carcinoma

—®- Caki-1: renal carcinoma
—#-786-0: renal carcinoma
~®H460: non-small cell lung caneéer
—*— ACHN: renal carcinoma
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