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ZINKL — & — TigfE, %E L 02ml DT
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LI L 7R RS L o hTn
%o FORERTIE, WL R P R
PEICK & 273 o 7275, (RO | 13 [2
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AAERE EH (%) (mL) (mL) BE (%) BE BE

+0.6 15.6 1.19 1.44 1.0 31 14
=2 [BEHAFIKS] (BAL: ppm)

[ [ 1ITFIL BEmE 1YT3IN H70OEE  E/A AB
IFI AVTFI F7Ia—L (B) 4VF73II (E) 7)a—J (A) IF X 100

74 0.1 42 2.6 120 1.6 2.2 2.9
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BCd L@ NAFtrm—2) 3w
Lo THiH & RADFHICH 99 wt% 257K,
1 wt% A5t 0 — ZHEO L K a7 L oIREET
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a—)V) %#EIN L, PEO-b-PCL F
JRTEF v )7 - LTBCYT
WVAIZE A, TIVn s OB %R

~7z,

1l

=

2 KHPICHEIIMMELES S FOECHEBILICL S I €ILIE

& (F /T DK
F/HRTFRETICHEKRENEEREDTES

Ty TFTYN) =T AT L(DDS)DF v ) T —
ELTHEB SN ZLLOMEIRE SN TS,
BITH, RYVZFLYyFFH A FN-b-R) A
71 < 7 b~ (PEO-b-PCL) & PEO #}4) % 4k
Ml D2 PCL #55 & MO IZ L7z F 7 kT
KL, DDSDOF ¥ )7 —& LTHEL D
s s shTns ™, 22T, BCr v
& PEO-b-PCL F / Fi T % A& b THIKME
BRSO DDS OIS % S A7z, BKEAR)
WorE LT, LR T v FI A Dy ZEI
HAnwshTwabLF /=)L (EFZI VAT

3 PEO-b-PCL #/ HFDEBEEFIEMETE
a) keI $1F 3 PEO(5000)-b-PCL(5000), b) K i &
|7 % PEO(5000)-b-PCL(10,000), c) pH 5.2 & & &%+
IZ# 1+ % PEO(5000)-b-PCL(5000), d) pH 5.2 #&EIA &
th(Z#1F B PEO(5000)-b-PCL(10,000)

Reprinted from International Journal of Pharmaceutics,
486, Y. Numata et al., A slow-release system of
bacterial cellulose gel and nanoparticles for hydrophobic
active ingredients, 217-225, Copyright (2015), with
permission from Elsevier

1-1. PEO-b-PCL 7+ / HF D
AMELF/—-ILDEA

PEO & PCL D43 -f &7 5000 &
5000, 5000 & 10,000, 2000 & 11,500 @ 3 Ff
#{? PEO-b-PCL % Hl\», co-solvent evaporation
EW TR T ERB L, BONTF
KA D A X & L5 HUE % B GHEEL (DLS)
T E L 7245 #, PEO(5000)-b-PCL(5000),
PEO (5000)-b-PCL (10,000), PEO(2000)-b-
PCL(11,500) + / K. Zh TH 1 X1
39.7, 71.8, 29.4nm, Z5EUE L 0.245, 0.141,
0215 & 7 o 7z, PEO(2000)-b-PCL(11,500) F
JRFE, BRED/NE W SR TI
PEO (5000)-b-PCL(5000), PEO(5000)-b-PCL
(10,000) Z V5 Z & & L7z, &BEE T3
# (TEM) Bl O E TR 3 ITRT, Kb
WERG AR (pH52) HELLICBWTHIE
PRIFERTH A4 XTI DLS OfEFR E L —FK LT
W7z, LFJ — V& PEO-b-PCL F / K F1Z
7%t N V2 PEO-b-PCL & L F /J — VEERL,
PEO-b-PCL F / R & [FBRICHRE L 720

4 LF/—IEK PEO-b-PCL F ./ HFDEB
AEFIEMETE

a) pH 5.2 SEETEESIC 3 3 PEO(5000)-b-PCL(5000),
b) pH 5.2 #E1&:%5&=hI< $5 1 3 PEO(5000)-b-PCL(10,000)

Reprinted from International Journal of Pharmaceutics,
486, Y. Numata et al., A slow-release system of
bacterial cellulose gel and nanoparticles for hydrophobic
active ingredients, 217-225, Copyright (2015), with
permission from Elsevier
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BTN AT N oz LF /) — ViR
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MFTRPWODOLF /) — )/ aRK) < —EEL
(mg/mg) 7230.15 B L7030 D & X134 85%,
0.75 T3 67% T&H 5 DI L T, PEO(5000)
-b-PCL(10,000) &/ ki - CTlE L F/ — )b/ TR
) v —E&I (mg/mg) 270158 X075 D
LE, LHITHBO% THolze DO LMD,
LF /= VORREAZIL 80 ~ 85% TH D Z
EATRENTz, BEEERE AW (pH 5.2) HICH
F5LVF ) —VEHT /RO TEM BHE %X
41T, T2, INHEKF /RTOV A XL
250 H% % DLS T L7-RER, LI/ —

BAMBTHA X, E9HELHELL BT
LR 572,

Kz, 37 CEEMEARAER (pHS.2) HizBir 5
FIORTNA T ML LIV F S — VDR EN
RN, LT - VIEIERICALERWE
ThY, BHWmiLshTLEd ™Y, oh
FTOMIT, AEELCWHTHL IV IV
% PEO-b-PCL F / K T-\2 1 T2 WAL L 72854,
REWESHEINT 52 EAME STV P,
FD7z8, LFJ — )b PEO-b-PCL F / ¥ ¥
ANDH T ENMEIZ & o TEEMWDEINT 5 &%
720 7V —DLF ) — VITBEERPIZB W
T 45 51287 30% T L, 1 HEEICIEMm
HWTERLRDLD, F/7RTICH TEMELT:

5 PEO-b-PCLF/HT4EALABCHTIDOEERETFENEETE
a) BC 4 L DORTE , b) &£ U ¢) PEO(5000)-b-PCL(10,000) + / ¥ F# E A X BCH I DREAMIE, d) L UWe)
PEO(5000)-b-PCL(5000) 7 / #iF % & A 75 BC #ILOURE , f) # & U g) PEO(5000)-b-PCL(10,000) + / KF 2B AT
BC 4 ILOWTE

Reprinted from International Journal of Pharmaceutics, 486, Y. Numata et al., A slow-release system of bacterial
cellulose gel and nanoparticles for hydrophobic active ingredients, 217-225, Copyright (2015), with permission from

Elsevier
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D EMS, FIRF~NDOH TENVIZE - T
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12, NIFY7ELMOA=ZFNADF )
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HS ¥4 7 C Gluconacetobacter xylinus ATCC
12733 #h % 3 EMEEHIEEL, BOoNTESH
2mm D BC 4 7V &AL 72, H#E%E D BC
Tk RTRBREEIEL, SVRIZH
RTZEALT, 7/ HT-DBC T IVA~DEA
SR BAER B L2 > Lo 7 — ) T48
FIV IR (FT-IR) A2 bVIZ PCL ©
C=O ICHRTAMNAHRT L&, BLY
BRI AR E T HEMEE (FEG-SEM) 12
THY TNV EBIESTHZ L TIT-72, K5
|2 FEG-SEM BH % /R ¥, #iH¥e7Z BC 77V DI
I 2 A TR S T 2 DS T
&% (Kb5a), —h, F/HWTxEALLYT
JVCIE 7 )V ER 12 PEO-b-PCL 2554E LA 75 L
TWLONHERTE (K5b, ¢), WMIZH A
TW5Ee4E L TR & { % o> 72 PEO-b-PCL X/
KT DR TE7 (R5d-g)o 2O END,
PEO-b-PCL 7 VNIZEA SN2 EHHS
M o7,

1-3. in vitro TOEK

37 CHEBRFRIE . (pH 5.2) BT A BC T
V75 @ PEO-b-PCL D ZEE) 2K 6 1275,
6 FERI R IS ZIT IR K & 4 D 4 60% fitH &
N, 24FEMZD BB E I T o7, S
i, X5 ® FEG-SEM 5. E |2 B\ T PEO-b-
PCL 2564 L)L 10— RfkHEICEZE LT\ b
ZER, FVNTREGKT AR LTS Z
&5, A L7z PEO-b-PCL R T ATFLH &
NGWiedThHbLEEZL, T/, B S
F/RT-% TEM CTEZEL7-& 25, EARID
IR ZRITFL TWD DS NI 572,
LF /) —VERF I RT%BCT IVIZEA
L, 37 CHERRMEMEE (pH 5.2) HicBIF 57V
PoD LT — VI EE) AT R 2R T

1007\\\\

Released copolymer [%]

OCJ\\\\\\\\\\\\\\\\\\\\\\\\
0 5 10 15 20 25

Time [h]

6 37C,pH52&EBRPICHNTBC T IV
» 5 & h /= PEO-b-PCL

O : PEO(5000)-b-PCL(5000) ; O PEO(5000)-b-PCL(10,000)
FERIFFHE SD (n=3) &£ LTRT,

Reprinted from International Journal of Pharmaceutics,
486, Y. Numata et al., A slow-release system of
bacterial cellulose gel and nanoparticles for hydrophobic
active ingredients, 217-225, Copyright (2015), with
permission from Elsevier

10 —————F—
I : l l PEO(5000)-6-PCL(10,000)
Sl an ]
°\3 L i
g o4
I Al
5 PEO(5000)-5-PCL(5000) 1
(2] 4 L a
(]
o
(0]
e
oL :
0 7\ oo b e e b e e e b e b
0 5 10 15 20 25

Time [h]

7 37C,pH52BEBRPICHVNTBC T IV
Po5F/RFEEDHICHEEINALF/ -

[l : PEO(5000)-b-PCL(5000) ; A : PEO(5000)-b-PCL(10,000)
FERIEFHE SD (n=3) & L TRT,

Reprinted from International Journal of Pharmaceutics,
486, Y. Numata et al., A slow-release system of
bacterial cellulose gel and nanoparticles for hydrophobic
active ingredients, 217-225, Copyright (2015), with
permission from Elsevier
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WIS SN LT — VAR E & b2
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THEXILF = EshTLEWY, 7
WVTHALE G L, 7V osbicith sh
WP EZ L,

1-4. SEOREE

BC 7"V & PEO-b-PCL F / W T Z A E D
52 LT BC T UDLDOBKMAERRD L F
J =)V ®DDS DK L7, LarL, 2
DRIZEHLTZES R IUEDLETH D, #
=12, F/RTIZEAT S LT — &z
LIERE T2 2 e 3B 5N b, RIFFET
Hw /- L F /) — )V&A PEO-b-PCL F / fi ¥t
NI TOHE Y LHREWESTH S L
F )= VBABNE o7, FRFHNDOER)
WA BN WIEE, T/ RT-ORERG H A RD
B LR 3, 2E0F 2 HT95
WHESNRT b, ZORD, LF/ —)LE
ABETBA LN EZHIH T2 2 EFEFE L,
FEAZ, LT =S EIIZ L 045 EO
RICEALBIER 2 mNs 5 2 & TF /R TD 5
DO EOEIMS AT NS,

PEO-b-PCL F / ¥ T~ T & 2 BiAKMEH
IR H % L MEENT WD, RIFFETHW
LF 2 — v X0 KGR CTRE % BRI % 5k
WRyaZeT, SRS OBEEENT
5T EDNIRIEEND, SHREHFERFE TS
&T, BCr e+ /T % MaebE7z DDS
DELLDLFERPMIFEIND,

2. FYIFLJ)Va-NTWHEL L
N7FY)7EO-XFIEREE
[pY:-F=3v XA

BC 7 VX G - AR AT S AR
GT RO TIEIOWHEEET 700, B [E
B, ALMEML 7 & D5 E T L WESREMEA R & L
TOFBEPEHREER TS >, LaL, ¥
MR L TR 212138280 M - 5IE D 12
Lo TR TV E LTHREL R &
BT ENREN LD, —FE, KBTI TL
F 572 BC % B UKIZIEE L T bR 125
HSLTLEV, TOXVOEMNEF CHET S
ZhkiEhv, 2T, FAGAERESETE
J5K)TFL 7)) a—) (PEG) TBCH
WEBHET LI LT L Z\VBC 7V (BC/
PEG 7 )V) %AI# L 7", Z ® BC/PEG 7 )V
WEHW % PEG DG TEZ EINT 522 LT, K
mCIEEEBEE, SR CIEW S VISR
ZALT HIREILEEE AT AT EOHLNITL
7o L2 L %25, PEG &tk — A0
HHEREAIZL > THBEIIHEEG SN TR W
», BC 7V E Kk, HEHMilZ X > T PEG A%
WIRIFIETENTLE Do £2°C, HEMISHT
LIRERWHET B 729, PEG DY K LIk
EHOR)TFL 7 )a—= VI T L—h
(PEGDA) THAMILT 52 & T, EMIIHTT
B I L7 2,

Z DA MKAL L7z 7 v (BC/PEG-PEGDA %
V) EEMG A L CldEsREAL L 7245, PEGDA
BT 212720 TREL, FIBED ICH L
TS % Y, PEGOENHRITAHI LD
I AL b, 22T, BIED X
TEMERET B D, FVETMARED A
% PEGDA CTHAMLLBIEY Ioxd s %
75776

2-1. REAMEESEHFLDOF EE FIVAEE
HS 5#1 '7 T Gluconacetobacter xylinus ATCC
53582 ¥k % 3 HIHEHEE L, 156 NIESH
3mm D BC T VEAEH Lz, 2T TOHZE
TR VEREZEEHRILL TW/zdY, Kt
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40%F/z(3:80% PEGDA

PEG200& 100051 T p
(FgLE11) PEG200-1000
[ ] sk [ ] DEEY)
35°C
N . 2,4, Fz@ 24 h
BCt ROSIL BC/PEGZ/L
UVERS] Mg
&N LBICEDHR

—_—

ERDHY(CPEGDAZZE S BT

BC/PEG &)L

228 UTZPEGDAIC K o TREAHAA
BEKEENTZBC/PEGH /L

X8 EEFENFEEMEILS 7= BC/PEG FILDRAE A E

Surface: photos a, b, ¢, and d
Surface region
cross-linked by
PEGDA

Vertical section: photo e

Vertical section: photo f

Cutting plane of a sample

9 BC/PEG #')V$ & U BC/PEG-PEGDA 7V DEZEREFHEMEETE

a) BC/PEG 7 )L D & @& , b) BC/PEG-40% PEGDA_2 h ® k& , c) BC/PEG-80%
PEGDA 2 h ® % & , d) BC/PEG-40% PEGDA_24 h ® % & , e) BC/PEG-40%
PEGDA_2 h OF@E i, f) BC/PEG-40% PEGDA_2 h D##E (T
WY > TR TF—2 % 70° B TR L 7=,

Reproduced from Polymer Journal, Y. Numata et al., Mechanical properties of a
bacterial cellulose/polyethylene glycol gel with a peripheral region crosslinked by

polyethylene glycol diacrylate, doi:10.1038/pj.2015.104, Copyright (2015), with
permission
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I E ) ERThy
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REXA SN S (X 9Db,
C)o T — ZiHED % v
FT - HESTEAEC
PEGDA THEb N TW 5,
¥ 72, PEGDA EF T 7213
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Reproduced from Polymer Journal, Y. Numata et al., Mechanical properties of a bacterial cellulose/polyethylene glycol
gel with a peripheral region crosslinked by polyethylene glycol diacrylate, doi:10.1038/pj.2015.104, Copyright (2015),

with permission
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