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Figure 1-1  Graphical abstract of the research in Chapter 1
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Table 1-1  Particle size of CPs containing different erythritol/porous silica ratios under dry dispersing
conditions.

Particle size(um)

Sample Erythritol / Porous silica
D6 Dso Dss

Untreated erythritol 1/0 9.1+0.5 24.1+27 61.0+9.3
Porous silica 0/1 20+0.0 3.6+£0.0 55+0.0
CP-0.5 1/2 2001 3.6+0.1 55+0.2
CP-1 1/1 2.0+0.0 3701 54+01
CP-2 2/11 23+0.2 39+0.2 57+0.1
CP-3 3/1 32+01 52+0.2 8.0+0.3

Data are expressed as mean = SD (n = 3).
CP, composite particle.
CP-X, X shows the erythritol ratio to porous silica in composite particle.
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Figure 1-2  Representative SEM images of (a) CP-0.5, (b) CP-1, (c) CP-2, (d) CP-3, and (e) porous silica.
The scale bar represents 3.33 pm. CP, composite particle; SEM, scanning electron
microscopy.
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Figure 1-3  Specific surface are of CPs containing different erythritol/porous silica ratios and equivalent
physical mixtures. Data are expressed as mean £ SD (n = 3). CP, composite particle.
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Figure 1-4  Differential scanning calorimetry for CPs containing different erythritol/porous silica ratios.
(a) Untreated erythritol, (b) CP-0.5, (c) CP-1, (d) CP-2, and (e) CP-3. CP, composite particle.
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Figure 1-5  Powder X-ray diffraction data for CPs containing different erythritol/porous silica ratios. (a)
Untreated erythritol, (b) CP-0.5, (c) CP-1, (d) CP-2, (e) CP-3 and (f) porous silica. CP,
composite particle.
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Figure 1-6  Tensile strength of tablets prepared with CPs. Data are expressed as means + SDs (n = 3). CP
(100%) was compressed at a pressure of 60 MPa. CP, composite particle.
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Table 1-2  Tablet formulations containing various CPs with different contents in the tablet

Content of CPs 10% 20% 30% 40%
Untreated erythritol (%) 89 79 69 59
CPs (%) 10 20 30 40
Magnesium stearate (%) 1 1 1 1
Total (%) 100 100 100 100

CP, composite particle.
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Figure 1-8  Tablet tensile strength (A) and the pressure transmission ratio between the upper and lower
punches during compression (B) of erythritol containing various CP contents in the tablet.
Tablet formulations are shown in Table 1-2. The compression pressure was 100 MPa. Data
are expressed as means + SDs (n = 4). CP, composite particle.
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KIFFRICBNTHEBR DA T D EWEATEIC L 0 EER R EA R — RO ) 2
U = BIOREE DN BIR A WAL L i LTl Lz L HER S n =Y, k. MBLRS
WL RICEIT D EENE LD, MBEEZRE T o 2L 52U 2 Y h— L OHMEICE K3
HEEZ LN, BHEIC LY =Y R U h— Lk TR OB I L, RIBARNORES 7153
R L7z LRI,

PLEDORKFHZ LY, BWERLTARIC X D EMERIEHSGE A =X 5 & LT, IR LZmikE o
JEFEMED M B 2 8 RO A P RIZ L0 HYEEENME T T 5 2 & RSz,

Table 1-3  Tablet formulations for analysis of compression behavior

Formula UNT-E CP-1 PM-SD PM-UNT
Untreated erythritol (%) 99 79 79 89
CP-1 (%) — 20 — —
Spray-dried erythritol (%) — — 10 —
Porous silica (%) — — 10 10
Magnesium stearate (%) 1 1 1 1
Total 100 100 100 100

CP, composite particle; UNT-E, untreated erythritol.
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Table 1-4  Compression parameters of erythritol containing 20% of CP-1 or physical mixture

Formula CP-1 PM-SD PM-UNT
Tensile strength (MPa) 1.33+0.14 1.02 £0.05 0.48 £0.19
Mean yield pressure (MPa) 107.8+ 45 139.5+54 1405+ 115
Input energy (IE) (J) 1.82 £0.05 1.90 £ 0.02 1.78 £ 0.06
Expansion energy (EE) (J) 0.12 £ 0.00 0.16 £ 0.01 0.18 +0.04
EE/IE (%) 6.6+0.4 8.6+0.5 10.0+2.0

Applied compression pressure is 100 MPa. Data are expressed as mean £ SD (n = 4).
CP, composite particle.

1.4.3 HBEEHNFOREZEMTM

fEEEDEICSE, RAFH OB FRIRFED R T, —RICHAIOHWER T 25 SR 242

ENRHDHEE, AR THELNEEARTFICB T S, RIS T CRAE T A A
ELTOBRENME T T2 ENBaENS, T2 T, BREBEOEBKFFOZY 2 h—/LD
FERME R ONEAAI L L COMREZ S/ L 7=, Table 1- 21T R38R D 9 b, KEERIT-% 20
WEOOTRIN L 7= 4L )5 % N = ARAFESEIE 40°C/I0%RH & X 40°CI7T5%RH & L7-, 1 » HRER1F%
DEERL T DOREERENGE N (DSC) OF v — k& Figure 1-912~7, 7o, RFEHLZY R
U b=/ U B OEERIF & LT CP-1 OFEROHRZEZR LTz, WTHORMETRF L%
B, HERTFROT Y 2 Y R — L OESMEOZALITERD e o T,

AR % 6 WFRIFR N L TE S =884 0 5| E5R E % Figure 1-10(27779°, CP-0.5,
CP-1 }x O} CP-2 Z W L 72 SEANT W T DIRIFRIFITIB N T H . IRAFATE THIHRIRELIZ EITER
DO T, —TJF, CP-3 ZUSIN L7253 S B D & TERAFIZ T 51 5R IR EE 23 HE K
L7,

PLEORER XY | MBI > GRRE L7ZEER o= XY F—ud, RIBERET
TRIFHZ D, MEEHE L TOBREZMERT 5 Z & 3R S L7z,
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Figure 1-9  Differential scanning calorimetry for CP containing equal amount of erythritol and porous
silica (CP-1). (a) Untreated erythritol, (b) Initial, (c) 40°C and 0% RH for 1 month and (d)
40°C and 75% RH for 1 month. CP, composite particle.
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Figure 1-10  Stability of CPs stored at 40°C and 0% RH or 75% RH for 6 weeks. The tablets prepared
with CPs after storage were compressed at a pressure of 100 MPa. Tablet formulations
contain 20% of CPs shown in Table 1-2. Data are expressed as means + SDs (n = 4). CP,
composite particle; RH, relative humidity.

1.5 OFERNBREERET~DEA
INETCORFTHELNTERWEEEEZE T 2 AR 2 DENESE O GHISHT5 2
ExRABT, BARIZ BTSNz OPENARESREOFHE KL N FDA OHA X A2k b &, HilkE
NTWDEL OO FENAEESEITR 30 ULNICHIEET 5 & ShTn a8, ATk, DlEN
RABESE D HAEEIERE O B EME 2 30 LA, BIEMRE O BIEE4 1.0 MPa Ll k& L72%, gt
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SRR THDH=Y) AU b= ZEREAIE LT, ZNETICHBLZY AU b=/ v
U DN RIR DB AR %2 10%, FREEAIE L TZ 2 ARE R & 5%, HRAIE LTATT Y
R~ SRV AR 1%, TRERIRINL, TR AN ERE AR L7 (Table 1-5)
TARRRER L 0 | FTEEE X O PN AR L& S 1IRIREE 2 N L°d70 ) 150 MPa lZR%E Lo, 55
M7= BER O B EERE ] o OV | 358 FE A Figure 1-1110~9, AR FD 5 H, CP-0.5, CP-1 KX
CP-2 ZUSIN L7z MENAREESE DB RIRE X, BIEETH 5 1.0 MPa Ll L& - TR R Th 72,
—J5, CP-3 ZISIN L7457 53R L, 0.93 MPa & R+ Th o7z, ZHUTFigure 1-8/1Z7R
Lz, EARF 2RI Y 2 Y k—/LZ 10%FRIN0 L 72 EERI D5 [BRFRE DR B L Ak, =V %
U b =Lk BICAFAET D CP-3 DRI HN A+ 3707, BIBAENIC 0 7ok Gtk a 59
HZEMTERPSTEREINT, FEARLT 2RI LTz DN AR O fREER L, B
Wiz 2Y b=/ U BHREWIZEENFER L 720 CP-2 LT CP-3 % 20 FVRRE
LRIBRDFERTH T2, HEETH D 30 LN A 7- L7245 1X, CP-1, CP-2 X CP-3 %
WML S ChoTz, UEDOREREID, = U XY h—n /U =2/1 TR LI-ESR T

(CP-2) 23, BEAIDSBRBREE & AR 2 Wi L9~ 5 OPENAEESEDORE S A & L TR bAFE L
FEZE T2 ERHAL NIRRT,

SHRLMETE LT, TR Tl b RFRERP GO CP-2 2 v, KRBT
FNEY L LTT AV U BERA LTAICHT 5 AMENESE DRIEEZ1T - 12%, §EF
WLF A Table 1-512, 15 D AL HEH D B EERF ] o U5 | BRI EE 2 Figure 1-12127~ 4, FIHEHEIT 100,
150 }2T* 200 MPa CZEfifi L7z, SEAIDREERERIZFTEEE 100 & O 150 MPa lZ 3\ T BiEfE (30
FPLAN) %7z U723, FT8EH 200 MPa CIIAREEREE] 23 AE L7z, $EAID 5 iR E ITFT8EE D
BERIZHE-> TR L, WTFROFTEEICB O TH HEEE (1.0 MPa LLE) iz 3R o
oo ULEORERLID ., #EEFE LT CP-2, AAlEAIL LT/ rAKRE FUa v, bl
J£ (100~150 MPa) THEAIZ RS2 Z Lic kv, KBRS 2 &4 25 0 Ve A s 2 3R
WAECTH D Z LRI N,

Table 1-5  Tablet formulations for ODTs containing various CPs + ascorbic acid

Placebo formula API formula

CPs CP-0.5 CP-1 CP-2 CP-3 CP-2
Untreated erythritol (%) 84 84 84 84 79
CP (%) 10 10 10 10 10
Crospovidone (%) 5 5 5 5 5
Ascorbic acid (%) — — — — 5
Magnesium stearate (%) 1 1 1 1 1

Total (%) 100 100 100 100 100

CP, composite particle; ODT, orally disintegrating tablet.
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Figure 1-11  Tensile strength and disintegration time of the placebo tablet containing various CPs. Tablet
formulations are shown in Table 1-5. The compression pressure was 150 MPa. Data are
expressed as means + SDs (n = 3). CP, composite particle.
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Figure 1-12  Tensile strength and disintegration time of tablets containing CP-2 and ascorbic acid at
various compression pressures. Tablet formulations are shown in Table 1-5. Data are
expressed as means + SDs (n = 3). CP, composite particle.

1.6 /ME
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BRI EZ R T Z RN E RS, FRRIC, AR T2 RLBET Y 2 N U — /L ~DR
MUESHEL, =V AU b=/ 2 U B =2/1 OB TR EbEVEIERELZRL, =

URAY b=/ U B HICEREENGET DI ENRH LN o T, HERI 2SI L 72 R AL
B U 2 Y b—/LOJEMEEE A T L7k, MBRA WAL & i LT, EE LT LSO
T, DOEmWRL A I LD %F?&@%ﬁfﬁ@@4b>1&b\ EDR BN T, FTz,
BERIIIERERSMEC 6 WREIRF LS E D, MAaH L L TOBRENERF SN D Z & 03
wmantz,

BAERL T2 AR Y 2 Y b —/ L OHREEA] & SR A . FT8E L COFENAREESE 2 3% L7
LA, ZURY =/ Y BT X > THRERBINRESE R Z LR LN ERoT,
%@$?\iUxU%~w/VUﬁm=ml®@éﬁ%(GQ)ﬁ%%ﬁ%&@ﬁ%ﬁﬁ@ﬁ
H D HENT OPENAREEEE 2 HRIFEE TH D Z E RO E o7, I BIT, KEREHESR
MTHHT AaNVE U REERES LTZAFIZENTH, T 282 H L DH Wﬂﬂb%ﬁm%nﬂ
RIAFETH D Z EAVRENTZ, U EORERL Y KEREE L U7mEE A X0 o /e bR
DEERIF 2 TOR L, YR OFRINAF & HIIRE K OFTEET 5 &) FEFICEE %)
SR 72 BTE TRE C DN B 6 2 R AT RE 7 A A S T,
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21 #%E

i AR ERE ISR 7 r B AR D 720, EATIE S R U CTREEIIHINT 2 b oo, #
TSR O PE UM R 2 B A 35\ C 3D 2 B 2 e Lo U S O I AR
Do DI, FEEBMLTRG B2, AEESMEEHEIE L BE L, WH ORGT B
B RS TIEZ EYNIBIRT & TH 5, WARRRIEAE A O ERL TR TR S DR ERIT—
BHHITE FEF SR BB — R DA TR ST S I 5 75, 2 Otz T 0 s
D372 DUPENAREEME VS 5 R 72 OB B 5

Eudragit® |2k &E S5 7 7 U VRAR Y ~—1d, SERICBERIC 2 —T ¢ v 735 2 LT, I
PE, FEWEE, BREMER Ok~ 2 % L ZHEOR BERSFRETH 0 | 80 E A ORFHIIE <
AVHRTNDE, 4E, —HOT7 7 ULHREY ~— 2 BRSO AA & LCHEAT
LT, BT L — L OBEER R D T LR BT L 2 — L OIERRIE R S TR 5 2 L
PEFHLS TV AE, L, ORNBSEER BT 5701 nBR, 77 U LRARY < —
DB L 45 B 102 B OO B D B 14312 B B 7017 72 > TUN R s T

ARETIHEFEE DR D ATEOT 7 VVRRY v —%HN T, HEBRFEZITV,. 727 UL
A Y~ — ORFEDSERIREIC RIET A H = 2 L ORI % R 1,

-18 -



2.2 HRERICAW=72VILRKR)I—DYHE

ABFSE Tl O $ 72 % Eudragit® L100, S100, L30D-55 &% OF NE30D @ 4 FE DT 7 U
IWRRY ~v—Z AW, HHLET 7V ARKRY ~—0WiiE#R % Table 2-112759, L100 & X
S100 1 ZWF 4L @V T AR S O AR IEIRE 26 5 523, W7 5E / ~—DHEN
RIp D=0, WS D pH 23872 %, L30D-55 i L100 @ methyl methacrylate 1% V) (2 ethyl
acrylate NEHEG L7ZbDTH Y, pH55 UL ETHEM L, L100 &l L TH T AR A &K O IK
FRBSREE AME LY, NE3OD 130> Eudragit® & i L T H T AHRHERS 15 M UG AR R ARETR B 23 FE
ARV, £, AR UEEZ AT S L100, S100, L30D-55 & #7220 | it ERERAZA L T
BOHT, WTIND pH THARRNETH D, AWFIETIL, EhIHMEAHAIE LT Eudragit Oy ik
WA H L=, L30D-55 &% O NE30D (X il /K 3 ik 2 L. L100 K OF S100 (383K % /K H
(IR L T L T DA LT,

Table 2-1  General information for the different types of poly (meth)acrylates used in chapter 2

Eudragit® grade L100 $100 LL30D-55 NE30D
Chemical name Poly(methacryllc Poly(methacryllc Poly(methacryllc Poly(ethyl
(IUPAC) acid-co-methyl acid-co-methyl acid-co-ethyl acrylate-co-methyl
methacrylate) 1:1 methacrylate) 1:2 acrylate) 1:1 methacrylate) 2:1
Molecular weight 135,000 135,000 250,000 800,000
CH, CH, H CHy CH H
| | | | o
Chemlcal —CH,—C—CH,—C — —CHZ—T—CHZ—T— —CH; C—CH; C—
structure r|:=o r|:oDH c=0 COOH Cc=0 Cc=0
(|JCH, lCZH,, OCH, OCH;
Glass transition
temp. ® (°C) > 150 160 110 8
Solubility® Soluble > pH 6.0 Soluble > pH 7.0 Soluble > pH 5.5 Swellable,
permeable
Minimum film
forming temp. > 85 ~25 ~-8
o)
Density ” (g/cm®) 0.831~0.852 1.062~1.072 1.037~1.047

a) Microcapsules and Nanoparticles in Medicine and Pharmacy, 84, November 12 (1991)*
b) Eudragit®: a technology evaluation, Seema Thakral et, Expert Opin. Drug Deliv. (2013) 10(1)*

23 BHDLZT7VVIVILRKRYI—FRAWN=EREER

23.1 HFE
4 FEHOT 7 VVHRKRY ~—% AT L NSRRI O QL5 % Table 2-2i2, ki 7% % Table
2-3% UfFigure 2-1127~d, 4 FEOT 7 VLV RR Y ~—Z2 AN TH bz iEhi gk, Wih
HEEIRLFEE (Dso) 2% 60~100 pm TH Y | RESAMIE—IEETH > 72, FEHRATH LY
AU F=A R O7 B AR R OFERIFEE (Dso) 1L, ZAEH 31 ym LT 22 pm TH 5 Z
D, FEAAIE LTHER LS T 7 VAVRER Y ~—5Bic L0 . BB R Ok 1 A3 35
E L, ERNEIT L2 2 LR ST,
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Table 2-2  Granule and tablet formulations containing various poly (meth)acrylates as binder
suspensions in wet granulation

Portion Formula L100 S100 L30D-55 NE30D
Erythritol (%) 89 89 89 89
Eudragit® L100 (%) 5 - - -
Granule Eudragit® S100 (%) - 5 - -
Tablet Eudragit® L30D-55 (%) - - 5 -
Eudragit® NE30D (%) - - - 5
Crospovidone (%) 5 5 5 5
Magnesium stearate (%) 1 1 1 1
Total (%) 100 100 100 100

Table 2-3  Particle size of granules with various poly (meth)acrylates under dry dispersing conditions.

Particle size(um)

Sample / fomula

D19 Dsg Dgo
Erythritol 11.0+0.2 309+0.3 102.2+3.9
Crospovidone 10.8+0.1 22.1+0.2 448 +4.0
L100 28.3+0.1 60.0+0.5 109.9+1.7
S100 449+2.1 100.3+2.8 164.3+9.9
L30D-55 424+12 86.9+1.1 160.4 + 3.6
NE30D 40.0+ 0.5 741+1.4 137.4+13.9

Data are expressed as mean = SD (n = 3).
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Figure 2-1  Particle size of granules with various poly (meth)acrylates under dry dispersing
conditions. Formulations for granule are shown in Table 2-2.
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2.3.2 ERFEROSNE

A FERIEHDOT 7V IVFRR Y ~—%& A TE S Uz @&k O M A Figure 2-212R3, 97_XTO
ERIERIIC BN T, =Y A Y b= K7 a ARE KRN T 7 VVRR Y ~—08iRic &
D IERL S VTR RS STz, E7o, JLREMR L V. L100, S100 MUY L30D-55 ALJ5 D i&EHi
BRI, BERIREICA Y ~ — R 703 — kRIS AT LTIRIEDS fERR S 7z, — 7. NE30D L5
DOIERRIIL, FRIREAHEONTH Y | HESEA I LTV, ZhiX, Table 2-1iRr L7
&30 . Eudragit® NE30D |3 AARRIBIE EEA3—8°C LLF LB 7=, ki 7 ot 2 (ByRIRE
25~30°C) |ZHFRIFKMEIZAI3 L2 Eudragit® NE30OD Ok 1R EANEE L, AR L7= 720 & #ff
BINTe, &7 7 VAVRARY ~—IC XD ERERL OB ERRIL, SERILE O 01PN B B IR A 55
(CHET D AREMENE 2 DL,
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e WITE St St

Figure 2-2  Representative SEM images of granules with (a) L100, (b) S100, (c) L30D-55 and (d)
NE30D. The scale bar represents 10.0 um for (-1) and 2.0 um for (-2). Formulations are
shown in Table 2-2. SEM, scanning electron microscopy.
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24 EBERBZTHUILRKR)I—FHU=iEH

2.4.1 OFFERNERRSEEME O

A FEEORI D7 7 U NVRRY v~ —Z @G Al & UTHER LTS b DENRREESED
BERIMEZ M L 7=, Table 2-2IC8EKIL &3 &0, 727 ULRARY v —DOIRMEIX 5%
EL. BREERIE LTI B ARE g 5%l Lz, AT 7 U Uig~ 730 DO ULTT L
A%LML TERIERL E AT T U Uik~ 7 20 LAEIREHR. FISEEITV. OFENAREESE & 5
B 7, OENAREEEE I3 B OMER DT L > THAEET A 7=, S CRIB RN AT 5
%ﬁ@*b%né ARFIETIE, DFENAREERBRERC & 2 BRI 2 €. B KB A BE
FIRRIZIRIBET 2 £ TOREMZ W AKRE & U, 3512 0 RN A EERE I 2 ARt bl 9~ 2 im & L7

o ¥THEE 1% 600~1200 kgf & 254k S H7= & = OSBER O FABERER ., WK K OB | R0 &
F@mzs_rﬁ TR E L TREGHIZ HWT KO AR ZEE L, £ OMIEIFEERD 5715 CTHER

ERELLUIZGA. fTEERICX vy vy BV RRAEL, BIBRESD ZE N TE ot —h,
77)wﬁ$JVWQﬁM%mﬁ%%éﬁkLfﬁwt%ﬁi\?AT%%%%%é;kﬂf
X7, L100, S100 K TR L30D-55 AL DEEH| DO KERERIIE 30 LN L EVME CTh 72, £,
L100 & TF L30D-55 ALAGITFTHEIEDHERIT L > THRKFFHMAER T DM A2~ L2y, £ OFf
X Th o7, —J. NE3OD S5 OWKFEMITFTEEEIZBE DL 68, T X TOF 6
JETHOT 7 UNRARY ~— L bl UCEAE U7z, SR 0 EER R 1T, WK EER & [RIE o fE )
TdH V., L100, S100 K TN L30D-55 AL 13 HALL L7=fE R4 /R L= DIkt LT, NE30D &LJ7 13
SEL ., FRPERFRH & U TRRE L7z 120 ELNIZFERIZHEE L 22 x> 72, L100, S100 K& O
L30D-55 DAABEREH]IL, FTHEEDIERE & HITERIET 2 Th o7z, FEAIOBIRIREIZ DU
T, L100, S100 M O® L30D-55 L5 1X4-FT8EE ClRBk D E W IETRE 2R L, FTHEE DO KIC
o THIRMEE AR L7z, —F . NE3OD 5L X TOFHEHET 1.0 MPa LL | & FEH R4
AREMEZET T2 L2 b o0, ol &bl U CHRME MK < | fTHEICE b & T RO
ThoT~,

PLEOREREL D, 727 VALRKRY ~— @R SR AW iRl omtEix, RN ~—ofE
L TRRLZERHENE ST, ZOHRT, IR UFREA L, BT 5 pH BNFELL
L 7- Eudragit® L100, S100 /% TX L30D-55 % AV /=454, AIERNAREERE & L CaFE LUWVEREN S
LD I N,
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Figure 2-3  Water absorption time (A), Disintegration time (B) and Tensile strength (C) of tablet of
containing various poly (meth)acrylates as binder suspensions in wet granulation. Tablet
formulations are shown in Table 2-2. Data are expressed as means + SDs (n = 4). NE30D
formulation did not disintegrate within 120 s in disintegration test for orally disintegrating
tablet.
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242 T ULRK)I—DHMENGEREFEICRIZTZE
241 APENEESEREORMN ) ITB W T RAFREERIFENGONTT 7 UV RR Y ~—
» 955, Eudragit® L100 ZAWVT, 727 UARK U ~—ORIMEDSEAEEIC M IE T+ 58 % 3
ffi L 7=, Eudragit® L100 D¥RNEZ 3%, 5% U} 8% & 2k & W= 54 DFEAIAL ST % Table 2-4(2,
FIHEI+ 77 600~1200 kof (23517 2 WKIREH] K OV | 958 28 A Figure 2-412777, WINE 3% % OF 5%
IFIZ BN TEERIOWKEERIE, RO Z /R L, FIEEEOHKIZE - ThTNICIER Lz
DO, FTXTOFEEET 30 LN L o7, —J7 . WINE 8%, T~ TOFHEEIIC
BWT, o & i U CWoKRER2VER U7e, SERIO5IIRIRE LT COLT THEEE
FIOHRITES TR L, TR_RTOIEEEN BV TRGRERTHoT-. ZOF T, WINE
8L I THFIZmW S IIRIREZ R LT, £, mfT#Et71 (1000~1200 kgf) (W CITiinE
3% K% U 5%MLTT IXRAR DB EIRIE Th 72, DLEDFER LV, SERMIED S5 Eudragit®
L100 &L (E&PH (3~5%) M FAEL., IIEAWE (8%) (275 &, W/KRFHANLE
RT5Z RN ERST2,

Table 2-4  Tablet formulations containing different amount of Eudragit® L100 as binder suspensions in
wet granulation

Formula 3% 5% 8%
Erythritol (%) 91 89 86
Eudragit® L100 (%) 3 5 8
Crospovidone (%) 5 5 5
Magnesium stearate (%) 1 1 1
Total (%) 100 100 100
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Figure 2-4  Water absorption time (A) and tensile strength (B) of tablet containing different amount of
Eudragit® L100 as binder suspensions in wet granulation. Tablet formulations are shown in
Table 2-4. Data are expressed as means + SDs (n = 4).
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ST, BRENSET L, SEYOEHEENME T T R8N0 H 5, AFEICBN T, R~
HIZEERIR DT 7 U NLVRR Y v —DF 27 U o 70T L, SERIRFENE LT 2 AlREMEDN S 2
bz, £ T, 1241 OFENARESEREOFEAN] 2B W TR 28R FMENSE L L
Eudragit L100, S100 & UF L30D-55 % MV NT., JRITEE Sl T CORMFERE D SEAIFFE 2 34 L 72,
Table 2-2iZ7~ 4L DEEHIZ 40°CIT5%RH  (BHAUL OVKUE) DSMET 1 4 A RAF% OW KR
J OB 5RGREE A Figure 2-51277 3, Z OFER., KB REICKIT DR % OWOKEER-IL, WTho
W5 BRARIE D & DAL Z B Te o To DTk U, BIGEMETlX, W Lo & BRAERED D
FEE L7-, Z£OH T, L30D-55 L5 13 fR-TF% ORI OFER 3 Lov>7-, Ziud L30D-55



DEARFIFIEFE A 25°C LRFRE L VKW D, 27 U o ZICk V ERIERORY ~—
[F-E23EE U, RREERF ORI T OBES G T iz L HEZR ST,

REFIFIZRB T DIRIFHOBIRRE L, WO b BIERED D OZ L ZRBD 72Dy > 72D
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Figure 2-5  Water absorption time (A) and Tensile strength (B) of tablets stored at 40°C and 75%
relative humidity for 1 month. Tablet formulations are shown in Table 2-2 and tablets
prepared at compression force of 1000 kgf. Data are expressed as means + SDs (n = 4).
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25 SEFIDORRRZEHICEY HEET

D B DMERR D I TSR FREEME D R D BV D OPENAREESEIZ & > T, BEAI~ DKM R
BRI ORZEZEN T O PN R ERF RIS ERS T 2 AR & B X bivd, ABFSE CTHRG L7
4 FHEOT 7 VNVHRRY v —IZBWT, AP R OB (LR OEWCEY, Foid
ﬁ%@&*ﬁ%ﬁ%ﬁﬁﬂ@é#%ﬂ%%nfmé ARIETIX, BERI OB 2 58
THRT& LT, iSRRI OBUKME, SEAIEE K OBER| ORAMIE 1 2B O G 21T > 7=,

251 ERFEROFRKEEM

Figure 2-2lZR L7 LB 0 | BRI TREOESAIE L TR L7277 U SRR U ~ — Xk ks

OD%%E T XMITRmMAHE L CT0D 2 EDER I TI Y, Figure 2-312R L7ZRER LD |
PEN R EEEE DKM L OVRREEME I B 2 KT T B2 bbb, £2C, 4 BEOT 7 VLR
R ) ~—Z% TG B T2 BRI R 55 1 O BUK M 2 B K AR KA S X 0 EFl L=, k7%

KA BOBE I, MAXHEE 10~40%RH O#HHZ -, %%%nt%ffﬁiﬁirﬁc:iaﬁé%f

BEHINZEE) A Figure 2-61C, WSR2 S BET 711w MM X0 HH L7z KZRGWL S & % Table
2-5127 7, BAHXHREEIZIS 1T 5 L100, S100 KUY L30D-55 4L D I&EKIfERL D 7K 73 W 2 w13 HE
LTHY, HRED A& L HITH R L, —F. NE3OD % M\ 7o @b kL D K 53 W 4 &
VR D IERIFERL & bl LT L < EVWMETH - 72, BET KB HEH L2k &t NE30D
AT DERIFERIIT L100, S100 KUY L30D-55 ALJ7 & ki L T/ SV ME % 7k L, Eudragit NE30D
ZRAWERL 7 a2, R OBAKEMET LEEZ EBBH LN o7,

PLEORER I D . BIF7e8ER| 0 BREERE 2345 5172 L100, S100 & OY L30D-55 A7 ik i
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Figure 2-6  Representative water vapor adsorption isotherm of granules containing various poly
(meth)acrylates. Formulations are shown in Table 2-2.
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Table 2-5  Water vapor adsorption amount of granules containing various poly (meth)acrylates by
Brunauer-Emmett-Teller (BET) method

Water vapor adsorption Water vapor adsorption

. 2
Formula amount (mg/g) Specific surface area(m/g) amount per unit (mg/m?)
L100 7.48 0.866 8.64
S100 6.68 0.804 8.31
L30D-55 6.58 0.733 8.97
NE30D 0.238 0.169 1.41

25.2 FEHRIEE DT

BER DZEBRAZRIE O PENAAESE D REIC R E B AL KT T2 RO TR Y | BERDZER
FEWRIEDLZLIZL T, mOVBENA TG U AENAREESE ORGHFIENRE S Tn
58, E7m. BB O BPEE TN IIE MR % O BRI O 22 RICEE 2 KE T RN D B,
[2.4.1 OFENFREESERFEDOFEN) (23U T, NE30D AL Ao by & b L C W /K IR J2 OF
HA BRI R 2N IEE L 7= 5K & L C. Eudragit® NE30D 73 2\ Al MIPEIC L 0 | BERI D22
PMET L7 alRetEnE 2 biviz, R TIL, SERIOZEREZ I L7 5 5EA| O 2 WK IR &
ORAEERF NI R TR AT T 272, SERIRm OB, 220 K ORIFLAE /A Ol 217
277,

4 FEREDOT 7V NVFHRRY ~—%& FAWTHE D = 5EAI# i O 4L % Figure 2-712779, L100,
S100 J¢ Y L30D-55 A5 DFEMIZR I OIMBUTIALI L TRV | JEE L S UKL Z2 B3 i AT
LTz, —J . NE30D M5 Tk, SEAIZEME ORI 23 @E L, R EER R Th - 72,
WERZ [, NE30D AL J7 |3k 35 i (T /7A/E % Eudragit® NE30D O rJ¥AMEA @ N 26D, FTEERRIC
TERLRE LA L7 g STz,

IRERIE BT K 2 BERI D 22 [ 36 K O FLES & Table 2-6127~k3, FPARIZK L, NE30D 4LJ5 D
FlDZER =1L L100, S100 MUY L30D-55 A5 Lt L ChTMCmVMETH -7, F7o.
NE30D %L OFEH| OFMFLAE L L100, S100 }2 OY L30D-55 4L 5 & b L TR E R2fETH - 7=,

LIEORER LY . w0 &V Eudragit® NE3OD Z W -34S, AR S AU/ 885 o 22 2
DI T RLAAL DB ZITFRD SR> T2, —F5, BEAIFImOBEL L V. Eudragit® NE3OD (2
BT D EEAIR I OPRLOFAE DGR BV, B RO T 6 s Z 2k b, WKL,
FREERIE D—[R & 72 2 ATREMEIN B 2 BTz,
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Figure 2-7  Representative SEM images of tablet surface with (a) L100, (b) S100, (c) L30D-55 and (d)
NE30D. The scale bar represents 10.0 um. Formulations are shown in Table 2-2. SEM,
scanning electron microscopy. The compression force was 800 kgf.

Table 2-6  Porosity and pore size of tablet containing different poly (meth)acrylates by mercury intrusion

method
Formula Porosity (%) Median diameter (um) Mode diameter (um)
L100 12.37 0.362 0.436
S100 13.63 0.379 0.457
L30D-55 13.72 0.309 0.454
NE30D 15.10 0.691 0.855

Data are expressed as mean of three tablets(n = 1)
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Figure 2-8  Pore diameter profile of tablet prepared with L100, S100, L30D-55 and NE30D. The

compression force was 800 kgf.
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Figure 2-9  Schematic representation of swelling force measurement of tablet
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Table 2-2\2/~ 7 4 RO R D7 7 VL RAE Y ~—% HW AT OEER| O R 158 %
Figure 2-1012, A J1Z$@h 0 SR L7237 A —% % Table 2-7127~7, I I IE I XFTHEE T
800 kgf T.ﬁ% LT8R 2 W TAIT o 7o, M) DR RE% Fmax (gf) . &K IZET S
F COWfM %A Tmax (s) . Fmax % Tmax TKx L72ME% Vmean (gffs) . & KA T2 2E~i R
W THREE COAB I O&/ME GEREIET) % RSF (gf) . Fmax & RSF @7 Fmax- RSF

(gf) & L7z,

241 OPENREEEERFEORM ) 1B W T, BAF2EERIRHED S H 72 L100, S100 f Y
L30D-55 AL71%, #RBRBHARE 4 IZIAM A S BR- L. Bids 16~22 BTG/ (Fmax)
W LT, D%, BUBIRDRREE H:W%&% WA MK L, HERER (180s) H. Ak L
TIKT Lz, 2D 3 DOUERNC, 137 A — X ICEBERETBO LN hoT-, —F,
NE30D #LJ5 x5 & bk L CTHE {Fﬁﬁ@tﬁékwﬁ‘%bxf&)@ Tmax (% 46 L BWFER T
Hotz, Fl2. NE3OD 4L F D Fmax - RSF IO WLs & il U CTIRVME L 72 > 72, LA EORER
£ U, L100, S100 MO} L30D-55 AL 1T AKIZAE: D MM ) D EAHENELS | & HIZEHRKIZHE
TN LT RRITEHE T E MR T L2 2 &b, SERI~OW AN ELS | EHIC=Y R Y h—
VOV 7 m AR R OAMIZ X D IBERDRENBZ RS AL L Z LW LN oTo, —
J5 . AR IR EE MRV Y Eudragit® NE30D % VN T B L= BRI, WK% OIAR 1 DK T 2
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Figure 2-10  Swelling force profiles of tablet prepared with various poly (meth)acrylates during water
absorption. Tablet formulations are shown in Table 2-2 and tablets prepared at compression
force of 800 kgf. Data are expressed as means (n = 4).
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Table 2-7  Swelling force parameters of tablet containing different poly (meth)acrylates

Formula Fmax (gf) Tmax(s) Vmean (gf/s) RSF (gf) Fmaé];)RSF
L100 89.5+15.3 156+24 58+13 20184 87.5+10.8
S100 142.6 + 26.2 16.4+0.6 8716 8.6+10.9 134.0+214

L30D-55 112.6 +56.1 215140 52+22 -3.8+9.3 116.5+48.6

NE30D 716+ 11.0 45.8 + 4.8** 1.6 +£0.2% 16.4+2.2 55.3+8.8*

Fmax, Maximum swelling force to radial direction during water absorption to tablet. Tmax, Time to Fmax
from starting the test, Vmean, Fmax / Tmax. RSF, Minimum residual swelling force after Tmax in the
measurement time (180 s). Fmax - RSF, The differential value between Fmax and RSF. **P < 0.01, * P <
0.05 compared with all the other formulations. Tablet formulations are shown in Table 2-2. Compression
force was 800 kgf. Data are expressed as means + SDs (n = 4).

2.6 /IME
RETIE, ALFHEEO R 5 40T 7 Y VAR Y ~— (Eudragit® L100, S100, L30D-55 }
Y NE30D) % W TG 21TV, 77 VLSRR Y ~—ORMEDS DN A e R eI JIE
RN L7, MSONTHRALOBELZLUTICE LD D,

o W T AHERBIREE K O AR AR EE AMEU Y Eudragit® NE30D 13, IEKIERIFE H 23R U ~—IC
FUORIEENZZ2 s, 77 IUNARKY ~—0OH T AEE A M O EAREIRE X, RV
~ — R DIERLERI R 1 O UK BB R 2 KFE T 2 LR STz,

o MIVKRUEEEAR L, WIET D pH 28Rl (pH5.5~7) L7zR Y ~—%2 W E, EhiE
BUTHERI R OBKIENFE -T2 0, 77 UARKRY ~—DOBEREDE WIS LN
B IERIERL O BUKMEIC B A KT T 2 L RS T,

o H T AR M O AR R ER EE MW7 7 U LR AR U ~— (Eudragit® NE30D) % >
TGN FERNE, BRI m OERLOFAE 238D Hiv, WAKEZOE N O TR/ SN
EMD | WIKTE DFERI T ORLA DOBER LT Bl Z L DR E Tz,

o SARRRIEIREE DMEVN T 7 U LR Y = — (Eudragit® L30D-55) % MV T3 & 7= 82411,
TR S CIRIFRR ISR BIE L2 2 0D, RY ~—BNREEFOF 27V 7
L OREE L., BERITORL T OBER BT Bz Z LR ST,

UEORETL D, 727 U ARKRY ~— ORI A ENARESERFEIC R E S B2 KIF L, #

KEEF L. U7 AR R ORAERRBERE N &SV Y ~— 2325 2 & T, BRIkt z
A5 ABENREEARGITRETH L Z ENHLN L RoT,
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FIZEN AR EEBE 1T M EN THPNTHREE T 2 Z &b, milind CRLsh VA5 wle T N2 BE ~
ORGP EREE LTHIE S, RET Fe 7 7 2A0m b, REBREICEIT 55Tk
~DOEMAFEOHAMENRBDOENTE TS, = U AU b —/WIERRNE TN S,
BEREOHLHWAA L, o, Buhnol — EREOSHTE, AENRESEORAIE LT
FRMNZ DD BRI IEDMES | $TEEREEN AL LS WEOMENR 5, 1R AEEEE DR
AT, mERE (K= 2 Me) CMEEFHORS S BRI 5 & FRR i & T,
VUTNBRERETRENEEND, INDOMEE IR D700IC, ARBFFETIE, ZHES VD
ZHARE L, =AY b= b= U DEERF ORGZITV, ABENARESE ORI ~ISH L
oo BT, WKV AF U IRGEMEa—T 4 T EME LTSNS T 7 UVERRY v —
D HENRESERR A L L COAMMELRHE L, #rizie QN ARgEERGHE 2R LT,

1. =V RY h—)v— U BEERAZH T B TEEEIC K 5 O VEN s

EHFEEIC LV =) R N == U WEERTORG Z1TV, DN ~0
L7z, FlEx OEARA %2, UM « AEMEOBEVOKRIBEE)N S OMEGRIC L VR L, &
BRTIE, = URY b= U BIZ K EERLFHO=Y XY ~—/L Ok Ok
WIEDR R D | FEEHE L TOMRBIZRE BT L2 2 LMoL ot JEMEE O
MR LV EERTF ORI L D EMBIEED YT, WIRE OEBIEAEIT LT, 2o
RS G I L0 SRR OBIERIERMET L2 2 SICRERT 2 2 EARB I, S
HIZ, KM CTH DT Aav e U iEET AEY L U CHR L7z O AREERE I BV
TYRY b=/ U B E B L EAR . = U A Y b=, BREERIOIREG &) e E
MEIE ) CHEBETEET 5 2 & T OVENAREENE K OB ETRE O 2> b FF T 2852 F Lz 0
ENAREESER 1S5 Z L ER LT,

2. 77 VIVHRR Y ~—% 72 1 SR E AR K D DN AR g

bR ED R D 4 D7 7 )V HAKRY ~— (Eudragit® L100, S100, L30D-55 & (°
NE30D) #Z MW THERF 21T\, 77 UARAR Y = —ORpMEDS DN B EESEREIZ T35
Ba TG L=, O, DARCEREA L, M5 pH 23818 L7 Eudragit® L100, S100
Je O L30D-55 % - ihilE, R OBIKMEDR E < SERIRE & WK% ORI 288 <0 A s
PIE, OPENAEESEE L CHFE LWREZ AT 52 b EoTc, TON, 7 AR
55 K O RIFR FE MWW AR U = —  (L30D-55) 1. il i B Seith i Xk A ARAF% (AR 2
SEORIESZA L, ZEMOB A TIZL 100, S100 D FAENL TS Z EEH LML,

VL EDRERNG . ARBFZE TIEETH 2 WINA 2 DT o PNV RBUE TR B D . L
MYED @ AN HREESER T 22 BHSE L7z, EROBIN TIX, BHEARRIE TR/ 2 2 i
o REIHEHTD2FORENH ST, RBICh ket sz 2 Y b= —ZHE Y
NEERAZMND 2 &ICd Y, FHE =V XY b—/b BB L OEBFTHEIC L B
J& & AR A NS 5 DIENBREEBE N RS TRE & Te o 72, F£72. 727 UARAR Y ~—ig Uk
JEMBEICBI U Cid, AMENAREESERRGHCHE L 7o AR Y ~ — ORFUSE 28R L, 2 b OM%E
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4 ZEERDER

41 E1EDEER

411 H#

HRMENE, IR T L a— L Th DY R Y h—)UIMpE 7 — KA = A4t
FOBALTELOZEFEH Lz, BERroMEE LTHEHALEZAMES Y DIXE LY 7k
SRR L VA L7 Sylysia®350 # M L=, EF LAY TH DT X 3/ b v iidifiiE(t
FHRASHEI VAL DOEMH L7z, BEEAITH S 7 1 AR E R4 BASF ¥ v S Uk
4L VA L7z Kollidon® CL 2 L=, WRAITHHATT U v~ 22T AMFF &
RSN BIA LT b O ZEH LT,

4.1.2 RAEDHH

4121 ITYRYYbF—=L—=)HESHTF
=Y AU h—/L% 05, 1.0, 2.0 X% 3.0 g Z A S 7o kK 100 mL FICZAL%ES YU 7 1.0
gEBESE, =V RY b= U H=05:1, 1:1, 2:1 I3 : 1 DEEKZRR L=, *
NENIA T L— RT A% —(GS31, ¥~ MIFEHRASH)ZHWT, U T OSRMCEERELY
TV, =V R b= = U BEGR T2 LT, SOoNTEERHIEHFa Y DT LVOA
STeT U= —IZAFL, BIET 24 K] LA ERGE LRl 72,

M P LR SR

Nozzle diameter : 406 pm

Inlet air temperature : 150°C

Outlet air temperature : 80°C

Feed rate of suspension : 10 mL/min

Atomizing pressure :0.12-0.15 MPa
4122 fEF

T T AL T VA FANWT 5~30 g A7 —/LTHIRA LIZAUTHE 200 mg % FHALE 12
MICE v T ¢ > 7 LIEFIFIC TR U, B v AT E (TabAll, [ VR T) & OVEA% 8
mm OFFZ W TEME L=, EfMiEIL 100~200 MPa, E#i# 1L 10 strokes/min(1 45 I SE5#
Z 10 ERLTE) DS CTHEME LT, EMERIER O LA E TSI 28 O R &2 28k L, U
TR TRE Y EFFD D FHA~DIEFMEZEHR(PTR ; Pressure transmission ratio) 5 L7, &5
NIEERIIHF ATV BTSN DAST=T VI =0 AOLET T 24 R UL ERIFHIZEHm 21T -
72

PTR (%) = FHHRKIES (kgf) | EFFRARIES (kgf) * 100
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4.1.3 EEHFRUEEHROYETM

4.1.3.1 HFFE
8 A (PD-10S,  HBESEMR ) & IV TZ2RE 3.0 kgflem? TEUBH K % K 4 ik &
. L—P—ELIE(LDSA-2400A,  [F] ) CIEEIEUED R 1-28(D1s. Dso 2 O Dgg) & HIE L 72,

4132 BoOW
RAEEAEEETH(DSC6200, A a—EF LERKNSH)ZHNTHIE Lz, T/ =0 AN
> (PINSSCO00E032, A = —%E ¥ L3¥)FTalkt 24 2~5 mg FEHE L, 20~200°C D#iPH % F-
JEHE 10°C /min O THRIE L7z,

4.1.3.3 ¥R X #REIAIE
R X BRElPrEEE (X pert Pro, PANalytical B.V) & FWTCHIE Lz, ¥ —7% v MNEE 45 kV &
OVEEIT 40 mA D ST 5~40° O#FPH 2 HIE LT-,

4134 HBENFOHRER
W7 — 728 0T T ABRICREBI R E S, A A ANy X —(MSP-1S, HR&
FEEZET NA R W TREHC&ZAS 25 L, EAME 7 HMBI(VE-8800, F—= » AKX
242 O TR EE 2~10 KV O 5T E i L=,

4135 HEEHNTFOLLEREE
FREHBEL A A % [ (Floprep060, St SU/EAN 2 AW CTH 7 A vV NEEHREBER L, EELZ T
L7z, —TEOREAZT T A /VICHE L, 40°C OFEBET CHEL., HFOEEZHIEL T
REPEEZRMN L, 20k, €50 AWAEEGemini, FEHERERT) 2 AW CRIEEE 20
mmHg/min O THRIE Lz, FxHE(P/Pe=0.04~0.3)I2 BT 26, BET R k- Tk
Bl LR mfE & HH L7,

4.1.3.6 HEHFI5IREE
BEORLARE 5 BB (GRANO,  [if] RS ) &2 N T, MW 50 umis D it CTHEA 2 B 7 AT
JEZMEIT U, 2 OIS B LA E) S L PR TR & AW CEEAIO S HERE 25 H Lz,

5| HEFRE(MPa) = 2F / = DT
F; ilrifE(kg). D ; SEFIOELmMM), T ; HEAIDE 7 (mm)

4.1.4 [THEZEENDHEN

4141 FHERKE
FI(EAE 8 mm)IZiEl 200mg 2 FFH L, FHhes | EEME R (AUTOGRAPH® AG-5000G,
EEERERT) 2 VT, JEMEE 100 MPa, JEMEEE 10 mm/min OS54 THEAM Lz, 3oz %
N—fETO 77 AL L0, fETOKBKEDOZLERE ¢ 25 H L, LA T Heckel 2 X 0 E#E £
30~70 MPa O#IPHO FEIREIRIE Py 2R LTz, 7eds. BEEOZERE ¢ ORHIZHW DA
WADEREE L, ~V 7 ALY ) A—%(Ultrapycnometer 1000, # > X 7 a—UL5 « 4 AV )L
ALY - D R ERIE)EHWTHE L,
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Heckel =
In(l/e) =P /Py + A

e KB D22 (-)

P ; JEAEE /1(MPa)

Py ;R BEAR T 7] (MPa)

4.1.4.2 EEEEE
[4.1.4.1 SEHIBERIE ] & FRERO FIEZ X VB ONTEM —FE T 7 7 7 A )V O KIEMREE
TOWMR FHEfEZ Input energy(J) & L. S RJEMRE D HIRENTE T T2 £ COMBE T HfE %
Expansion energy(J) & L7z, & 512, Expansion energy(J)® Input energy ()IZxf3 5 H 3%
EE/IE(%) & L., WMEREEMEORIE L LT,

4.15 FRIEAER
PP G I AR R (ODT-101, B ILIFE bR A & T 7T 20 g, Il
FE 75 min™ J OBREBRIG IR B 37+2°C D4k CHIE L 7=,

42 F2EDEE

421 =#

AR, RO T L a— L ThH =Y AU = LI T — R A = ARtk
FOBALEZLOEFEH L, fEAIE L TR LT 2 UV LRA Y ~—I% Evonik Industries
AG # X v i A L 7= Eudragit® L100, S100. L30D-55 &% U} NE30D A1 L7=, HERITH 5 2
o ARE K3 ISP L v A L 7= Polyplasdone® XL-10 Z 4 ] L 7=, #IRHITHHATT U v
e~ 7" %7 ME AN 7 B 4E X 0 N L7 Parteck® LUB MST % /] L 7=,

4.2.2 RAEDHH

4221 #HERSBR

LAITFIORT 1L TRETE IR EE 10 wiwv D5 &k 2 Fi8d L 7=,

Eudragit® L100 % &4 3 2 fi Ak O FH%LZ. Eudragit® L100 55.0 g & K5k 442.3 g 124k &
. 10 LA ERER L%, 1%wiw AR L7 7 ' =T K GREERRR) 55.0 g Z4#% AL 60
L ERER L7,

Eudragit® S100 Z &4 3 2 k& O F%4% . Eudragit® S100 55.0 g Z k58K 447.4 g 1245 S,
10 45 R R U724, 1%wWIW ICATIR L7277 5 =T 7K 47.6 g ZH A L 60 2y LA Bd#R LT,

Eudragit® L30D-55 % & A 4 A& ORI, IBIECIRRED Eudragit® L30D-55 183.3 g %
Hd7K 366.7 g IS, 60 ArfHLL BHEEE LTz,

Eudragit® NE30D % &4 4 A5 A O TR, MREWKAED Eudragit® NE30D 183.3 g % kil
7K 366.7 g I/ S, 60 4y MILL BB LT,

4222 ERIFEA
T 2 h—/1 890.0 g X7 1 AR E K 50.0 g % fshEhi iz @ (MP-01, MRSt iy
Ly ZNCHEA L TIRA L. Eudragit® D& A BSLT 3.0 wiwde & 72 % £ Tl A 7145 Bk % v
FLUCHERI L, HRtg . ERIER A5, ARG ELTIORLE,
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MR S

Inlet air temperature : 60~80°C

Inlet air flow rate :0.6~0.9 m*/min
Feed rate of binder suspension : 10 g/min

Spray air flow rate : 50 L/min

HLIR S

Inlet air temperature : 80~90°C

Inlet air flow rate :0.6~0.9 m*/min

End point of drying temperature : 40~45°C

4223 f&H
[4.2.2.2 ¥ERIFERL ) CTEON-HERLZ HER X 710 um O Tt L7-t5. 405 BH 1 wiwde &
WMAHBATT N U~ 2 L ERML T, AU oF Lol =— 48N T 100 [FHEA LT,
BonRAEZo—2 ) —T(= v 2 b 12, FKEERN K ONEE 8 mm O AT %
W, B 200 mg DERI A FREL Lo, FTEESE 30 minT e OMTEEE /) 600~1200 kgf DT
Fhii L 7=,

423 HTFE
w7V = M (Aero S, Malvern instruments) & F VT Z245&UE 0.10 MPa Tkl & &
oS, L—%—[EldriE(Mastersizer 3000, MAZ3000, [A] ) CIEBEEHE DKL T8 (D1o. Dso
O Dgo) 2 HIIZE L7z,

424 EREARUOER DMK
W7 — 7280 T e TV BICRE 2 S S, A A ANy X —(MSP-1S, #RA&
FEZET N )W TRENC &S 2 L, EBME 7 HMBI(VE-8800, F—= 1 AR
241 & WV CIEEE 5 KV O T3 L=,

425 IKHRERER
B 1 7K 47 W 75 W T %5 1 (Surface Measurement Systems EKJCAH_)%FHM\“C FE T 0~
100%RH(10%RH f#)(Z351F 5, iimjjﬂg%ﬁ”m L7z, FAXHIEE 0~40%RH (2817 2 & &8
BOMMND, LLTFIORT BETRWIC LV . Bl K % E E Wm %aﬁﬂﬁbto

1 C—1 P 1
WI(FPaiP)—1] W C Py W C
P/ Py: DS RLTAES
W: BARRHE I 1T ' BN E
Wm: KW A B
C: EARFm & WAEE & OMAEHORE SIZEET 5 EE, BET B4
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426 HLR@E
(4135 AR ORI & RO FIETERLZ,

4.2.7 WRKERER
EFE 55 mm O I AH EIZ 10 mg/mL O3 5 SRR Z 2 mLiE T L7z, Z oS-
AR LBEZFHE L, SEAIRE 2 CICBRKANRZET 5 £ CICE LR 251 L7,

4.2.8 BRIEER
4.1.5 FREEakBR ) & RIERD H1ETER L7,

429 GElREE
FEAIMEEGH(PTB-311E, ¥ ¥ /X~ U —#AESm) & T, S8 & B2 5 AN 240 hr
L. TOBIEEICIE LW ENS L FIORTRE AW CEER D5 3RS 25 H Lz,

51 5E TR (MPa) = (2F/9.8) / = DT
F: Wi i E(N). D : $ERIDOELE(mm), T : SE4|DJE FH(mm)

4.2.10 EHEEZESHOFE
R ) 268 O FHM X Figure 2-912 77 & O (CHERLAE E3ABRA% (GRANO, [HFET) ZIGH L
TiTo 70, MBEOR/VNICEERZeE L, SEA EEICEEi 2 3@ Lo, BT G EEH
IR SETH D, SEAIER TR OIEE 1% 3 RIFREANCIE L, UTOERH L, #
SHEEAOIEMTIE Tukey-Kramer {12 L 0 1T - 72,

Fmax(gf) : W 7K BR G 1% D B KB )

Tmax(s) : KA N EES 2 F TORFH

Vmean(gfis) 1 I RIAM )% e REEAM D712 25 % & C ORI CRR L 72 S IR
RSF(gf) : B RIEAE I BIEM (BRI A AR USRI N Tl M 72 5 7R BRI 4

Fmax- RSF(gf) :  SEAIDARERIC K D I 1 D2k &

42.11 #FD%H
BERIOMIFLARRIL, 2B BMIL oA ELRE  (Pore Master 60-GT, Quanta Chrome) % HV T,
LN ORESMETITo 72,

VNS % 38E (%70.6~0.89)

P TRV EAE 10 mm X 30 mm

T A HIFLIEAE 0.0036~400 um
KERF RS 480 dyn/cm

VIS e 140 deg
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4.2.12 FHIDZERE
BEA D ZE R 134 B B Lo AR E & (Pore Master 60-GT., Quanta Chrome) % F\\CT{T -
7o BZERIASHE (20 mTorr LAT) 2. BRIKD A>T VINIZKERZ TEAL, BV R ORBEDOE
BEWE L, UTORICEY, ZREFELRM L, 7ok, KEDFEZ LM T 2B OHEIX
1ThlehoT,

ZEf AR =LA S A X100

MIFLARE = ARALAR (mUg) XAURVEE (9)
MERH=Er2FE (mL) —dE2R<EANER (mL)
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5

B

PTP
CP
CP-0.5
CP-1
CP-2
CP-3
SEM
DSC
PM

Py

an

UNT-E
PM-SD
PM-UNT
IE

EE

PTR
L100
S100
L30D-55
NE30D
Po

BET
Fmax
Tmax
Vmean
RSF

&5

Press through package

Composite particle (#&ki+)

Composite particle with erythritol : porous silica ratios of 0.5 : 1
Composite particle with erythritol : porous silica ratios of 1: 1
Composite particle with erythritol : porous silica ratios of 2 : 1
Composite particle with erythritol : porous silica ratios of 3: 1
Scanning electron microscopy (=27 - BAM%EE)

Differential scanning calorimetry (=75 4= 2 208 )

Physical mixture (#ERRA )

Yield pressure (CEEIBERTEFT)

Pressure

Porosity of powder bed (K3 A& D22 =R)

Untreated erythritol.

Physical mixture with spray-dried erythritol/untreated porous silica
Physical mixture with UNT-E/porous silica

Input energy

Expansion energy

pressure transmission ratio between the upper and lower punches during compression
Poly(methacrylic acid-co-methyl methacrylate) 1:1
Poly(methacrylic acid-co-methyl methacrylate) 1:2
Poly(methacrylic acid-co-ethyl acrylate) 1:1

Poly(ethyl acrylate-co-methyl methacrylate) 2:1

Saturated vapor pressure

Brunauer-Emmett-Teller method for adsorption

Maximum swelling force to radial direction during water absorption
Time to Fmax from starting the test

Velosity of swelling to maximum swelling force (Fmax / Tmax)
Minimum residual swelling force after Tmax

-42 -



HEE

AWFTEICER L, RAREIRE 2 D2 WEIEE, HEiELZ B £ Lo, R RZRF Z IR
NFE SRR DB 2R L ET,

AWIEDOBATICE 720 | HIEE, WHisEZ B £ Lo, BRIERRFRAZIIE=E B
FMEHIRICIRIE R DHE AR LET,

AWFFENZ R LG D 2 THE & U7 BB R P RA AR /N <)+ B B ORI 22
2 BFRA ITTR B L £

P8 = TR R S O BRI LA B A0 TH & 5 L7 o] PR AR U Ao PR R L £ 97

KbFe % s Rz 5 2 TIHE £ L2 BmsEnEs U stk AZpEAES CMC it
Z— KAty 2 —Rk, HBEANZ V—7K, KEGEHERENERICER EHEL £,
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