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Fig. 8 Chemical Structure of PLGA-PEG Block Copolymer
Table 1 Physicochemical Properties of PLGA-PEG Block Copolymer
Polymer Hydrophobic segment H;’g;ﬁg;ltic Hyg;g:gs-(lil_lpfg?ile
PLGA-PEG  PLGA GA LA PEG
(Mw) 21,500 16,500 7,600 8,900 5,000 w2
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Table 2  Materials Used to Prepare PLGA PN-PTX

Oil phase Water phase
Ethyl acetate 4mL Water 8 mL
PLGA-PEG 40mg WPLA-PEG 420 mg
PTX 1mg
Excess

Ultrasound

V. N Centrifugation
irradiation X

and wash

Ethyl Q‘}\\\\\\\\&}: i :

acetate |\‘\§\\\\\\\\\T‘\\ ¥t \ B,

Water ’J PLGA PN-PTX

A"
O/W emulsion
Fig. 9 Preparation of PLGA PN-PTX
1-c PLGAPN-PTX — —
- | & - %1 < - AV Ees —
#Ne| 0/ 1 £ | <V PLGA PNPTX — - LA

i

el <|
| << =V (Table3°
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Table 3 Physicochemical Properties of PLGA PN-PTX

Zeta potential PTX/polymer
(mV) (w/w ( 10?)

Size (nm)

PLGAPN-PTX 855 26 -220 0.67 0.59 0.05

/ —  8PLGAPNPTX— | 8snm @ | omv  #Ne| 1<% |[f%<sof Vo
| —1 < %lks PLGAPNPTX%® EPR 4 =V PTX— Yo= 0 +- 4
<A L A% 14V B

2 PLGAPN-PTX — -

2|le1d3g—- # -V 8 PLA.PEG L < evw' v af (PLA PN-

PTX) < PLGAPNPTX— PTX L AV ks L el << v | & -

] %  #ENef 1<~ a8 L A<z <— % - 4™

e &L o= | 8 PLGAPNPTX (40eg/mLas PTX)< ' e |H oV s

1:1# Pera- -~ oV 8 BSAL 50 oV PBSE < o= 3PC# wmfi 7D )

-8 - —pPx & A<z JVe sPTX |8 [MC]PTXL -7

O>< o= 4=2%0 1 <#S* — L ofigm o0 Tfiowfiuade- | A
< # <V (Fig.10) °

100

Released PTX (%)

0 'l 'l 'l 'l 'l J
0 12 24 36 48 60 72

Time (hr)

Fig. 10 PTX Release Properties from PLGA PN-PTX and PLA PN-PTX Assessed by Dialysis Method
Keys; closed diamond, PLGA PN-PTX; closed circle, PLA PN-PTX. Results are expressed as the mean with the
vertical bar showing S.D. (n = 3-4). *** p< 0.001; ** p< 0.01, compared with PLA PN-PTX.
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K =- In(Cmax_ Ct )_ InCmax (Eq 1)

rel t

Table 4 Apparent Release Rate Constants for PLGA PN-PTX and PLA PN-PTX

PN-PTX k_(hr')
@ PLAPN-PTX 0.083 = 0.026
& PLGA PN-PTX 0.150 = 0.008 ***

Results are expressed at the mean = S.D. (n = 3-4). *** p< 0.001, compared with PLA PN-PTX.

3 C26z ¢i v »er- %t { PLGAPN-PTX - —

—  Y%lke invitor %3™= | 8 PLGA PNPTX% PLAPNPTX |4 L d %~ PTXL A

1<% |[%<ofVe/ 12 ~2vre %F Colon26 (C26)L ™= oV Y-
¢i v »o (C26- ¢i v »®) - PLGAPNPTXZ -8 d - %1 <
PTX— & A1 <#s - %1 4 PTX L afirsd qve | ®
¥ 400 mn? ~of Vv C26: ¢i v @&~ o=8 AL [3H]-cholesteryl hexadecyl ethePK{]-CHE)15®
z 8 PTXL[UCI-PTXZ 8/ 4 - 4 =V PLGAPNPTX (0.5 mg/kg as PTX}L -8 0O
fik' fisa = oV — velke < PTX— L o fimm 3 Thio e
43 - |Ff = A sz Ve |V & Fig. 11~ © & Fig.
12 A° 8 - % ™= 8 [3H]-CHE =V PLGAPNPTXL' ¢ | <1  wmfie® z
dJ eV 8 9 S Ko hOmmi 2t =V 8 95%  — [®H]-CHE % a1t
# t 4 v 1 <%|Fe [*H]-CHE | s L o - 4V ~ Neg @
# 14 VPHCHE| - & A=< a4
(B)
120

S 5 1001

29 8 3

83 527

& = 20

e T %0 6 12 18 24
Time (hr) Time (hr)

Fig. 11 Plasma Concentration-time Profiles of (A) PLGA PN-PTX and (B) PLA PN-PTX after
Intravenous Injection into C26-bearing Mice
Keys; closed diamond, PLGA PN; open diamond, PTX (PLGA PN); closed circle, PLA PN; open circle,
PTX (PLA PN). Dose of PTX was 0.5 mg/kg. Results are expressed as the mean with the vertical bar
showing S.D. (n = 3).
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Table 5 Pharmacokinetic Parameters of PLGA PN-PTX and PLA PN-PTX after
Intravenous Injection into C26-bearing Mice

PLGA PN-PTX PLA PN-PTX
@ PrLGA & PTX ®rLa OPTX
AUCY,.... (% of dose/mL hr) 1406 273 2170 990
AUC}2" (% of dose/mL hr) 1160 265 1160 710
CL(mL/hr) 0.07 0.37 0.05 0.10
V, (mL) 0.90 0.95 1.04 1.57
k, (hr-) 0.08 0.38 0.04 0.06
AUC~/AUCen 0.228 0.612
/= 8 = AUCs< PTX— AUC—  (AUC,,, / AUC,,) %°®PLAPN-PTX | 0.612
#NoJ Vv —r <=8 PLGAPNPTX— | 0228< t 28 PLGAPNPTX% PLAPNPTX|f{ L 4
Yor PTX ca™| 1<% td Ve
m=s L]V — 8 - %1 & <& PLAPNPTX— -~ |8
< PTX— % 24 3 # + - A ¥% LV # 8 PLGA
PNPTX—  ~ | 8 | 24 3 # + - 0 L A—- o=8PTX
e 38 3| aflt-—e/— | Bsm™ecs <[ of E =veq
Vv 8 PLGAPNPTX— | @ 8 < ™[ Y (Reticuloendothelial system, RES) 4 <
- -8/ — | PLAPNPTX |4 L ™ <% |f%<saf Ve & PLGAPNPTXZ
-V — PTX]| 8 < 8 3 3#]| A e/ — | A % E
|4 v o PTXL - - # Nof| PLAPNPTX— 8 PTX— ab— %
d %N 1 <& A{ <8 PLGAPNPTX# EJLd Ve PTX — 4 %o | &
PLGA PNPTX % + -V 8 # 4 %~ PTXL s=m™] <d A
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Fig. 12 Tissue Distribution-time Profiles of (A) PLGA PN-PTX and (B) PLA PN-PTX after Intravenous
Injection into C26-bearing Mice
Keys; closed diamond, PLGA PN; open diamond, PTX (PLGA PN); closed circle, PLAPN; open circle, PTX (PLA PN).
Dose of PTX was 0.5 mg/kg. Results are expressed as the mean with the vertical bar showing S.D. (n = 3).
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Fig. 13 In Vivo Anti-tumor Effect of PLGA PN-PTX after Intravenous Injection into C26-bearing Mice
Keys; open circle, Control (saline); closed circle, PTX solution; closed diamond, PLGA PN-PTX. Dose of PTX was
1.5 mg/kg. Results are expressed as the mean with the vertical bar showing S.D. (n = 4). ** p< 0.01; * p< 0.05,
compared with salinet r eat ed group. AA p< ithOPTX soldtiongreate@grais, compar ed

Table 6 Tumor Growth Rates in C26-bearing Mice Treated with PLGA PN-PTX
Growth rate (mm?3/day) T/C (%)

@ Control 262.7 + 552 -

(O PTX solution 236.2 + 30.0 89.9 + 167

@ PLGA PN-PTX 142.0 + 322 7% 54.0 + 123}
PLA PN-PTX 78.3 £ 147

A slope of tumor volume-time curve, representing the growth rate of each tumor in treatment

group, was obtained from days 6 to 20 after injection. Results are expressed as the mean *

S.D. (n = 4). ** p< 0.01, compared with salinet r eat ed group. AA p< 0.01, compar
solution-treated group. § p< 0.05, compared with PLA PN-PTX.
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Table 7 Physicochemical Properties of 3:1 PLGA-PEG

Hydrophilic

Polymer Hydrophobic segment segment HLB
3:1 PLGA-PEG PLGA GA LA PEG
---------------------------------------------------- 4.93
(Mw) 20,300 15,300 3,400 11,900 5,000
4 -

Tumor volume (x 10° mm?3)
N

0 4 8 12 16
Day after treatment

Fig. 14 Anti-tumor Effect of 3:1 PLGA PN-PTX after Intravenous Injection into C26-bearing Mice
Keys; open circle, Control (saline); closed circle, PTX solution; closed diamond, 3:1 PLGA PN-PTX. Dose of
PTX was 1.5 mg/kg. Results are expressed as the mean with the vertical bar showing S.D. (n = 4).
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Fig. 15 Tumor Disposition Amount of PEG Liposomes within B16 or C26 Tumor Tissues
Tumor disposition amount of PEG liposomes was assessed at 24 hr after injection. Results are
expressed as the mean with the vertical bar showing S.D. (n = 7-13). ** p< 0.01.
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Fig. 16 Difference of Microenvironment between Normal and Intractable Tumor Tissues
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Fig. 18 Tumor Disposition Amount of Subsequently Injected [®H]-PLA PN after Photodynamic Treatment
for B16-bearing Mice
Time schedule for photodynamic treatment and injection of [3H]-PLA PN (A).Tumor disposition amount of subsequently
injected [3H]-PLA PN after light irradiation for 5 min (B) or 3 min (C). Results are expressed as the mean with the vertical
bar showing S.D. (n = 3-4). ** p< 0.01; * p< 0.05, compared with Control group.
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Fig. 21 In Vivo Anti-tumor Activity of PL-PTX with or without PVT in B16-bearing Mice
For monotherapy group, saline, PL-PTX or PVT was treated on day 0. For combination therapy
group, PL-PTX was injected on day 0 immediately after PVT. Keys: open circle, Control (saline);
open diamond, PL-PTX; gray diamond, PVT; closed circle, PL-PTX with PVT. Each point
represents the mean tumor volume with the vertical bar showing S.D. (h = 3-5). ** p< 0.01; * p<
0.05, compared with Control. ~ A<A  Op. 0<.0.05, Bompared with PVT alone.

Table 8 Growth Rates of B16 Tumors after Treatment
Growth rate (mm?3/day) T/C (%)

O Control 205.7 + 26.9 -
& PL-PTX 184.5 + 208 90
O PVT 181.5 + 218 88
@® PVT +PL-PTX 104.8 + 24177 % 51

The growth rate, representing the slope of tumor volume-time curve, was

obtained from days O to 7 after treatment. Results are expressed as the

mean + S.D. (n = 3-5). ** p< 0.01, compared with Cont rol . AA p< 0.01,
compared with PVT alone. 88 p< 0.01, compared with PL-PTX.
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Fig. 22 In Vivo Anti-tumor Activity of PL-PTX with or without PVT in C26-bearing Mice
For monotherapy group, saline, PL-PTX or PVT was treated on day 0. For combination therapy group,
PL-PTX was injected on day 0 immediately after PVT. Keys: open circle, Control (saline); open diamond,
PL-PTX; gray diamond, PVT; closed circle, PL-PTX with PVT. Each point represents the mean tumor
volume with the vertical bar showing S.D. (n = 3-5). ** p< 0.01; * p< 0.05, compared with Control.

Table 9 Growth Rates of C26 Tumors after Treatment
Growth rate (mm®day) T/C (%)

O Control 173.3 + 416 -
& PL-PTX 94.0 + 36.2* 54
O PVT 58.2 + 213* 34
@ PVT + PL-PTX 40.7 + 14.8* 24

The growth rate, representing the slope of tumor volume-time curve, was
obtained from days 4 to 16 after treatment. Results are expressed as the
mean = S.D. (n = 3-5). ** p< 0.01; * p< 0.05, compared with Control.
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Fig. 23 Effect of PVT on C26 Tumor Disposition of Subsequently Injected [3H]-PLA PN
Results are expressed as the mean with the vertical bar showing S.D. (n = 4).
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Fig. 24 Effect of PVT on B16 Tumor Disposition of Subsequently Injected PEG Liposomes at 24 hr

after Injection
Results are expressed as the mean with the vertical bar showing S.D. (n = 8-13). * p< 0.05.
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Fig. 25 Effect of PVT on Extravasation of Subsequently Injected Dil-PL within B16 Tumors
at 15 min after Injection
(A) Representative images of intratumoral distribution pattern of Dil-PL within Control tumor and tumor
excised at 15 min after PVT. Fluorescence immunostaining was performed for CD31. Extravasated Dil-PL,
red; vascular endothelial cells (CD31), green; sc al e b ar s, B) Doaftitativemevalugtion of
extravasated Dil-positive area (red) within tumor tissues. Results are expressed as the mean with the
vertical bar showing S.D. (n = 12-14). *** p< 0.001.
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