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56361205 : Major (PHARMACEUTICAL SCIENCES)
Keyword : Shellac Pectin Polymer blends Coating
MISS Saranrat ASAMO: Application of polymer blend between shellac and pectin as

film coating material Thesis advisor : Associate Professor Dr. Sontaya Limmatvapirat

The purpose of this research was to study the feasibility to apply polymer blends between
shellac (SHL) and various grades of pectin (PEC) including CU201, CU401 and CU701 as film coating
materials for tablets by evaluation of their solution, film and tableting properties. The solutions containing
SHL, PEC and polymer blends (SHL:PEC) at different ratios were prepared and evaluated for their rheological
properties. The solutions were then casted into films and comparatively evaluated for their film properties. The
results indicated that rheological behavior was-depended on pH, grade of PEC and SHL:PEC ratios. The
viscosity was decreased as increasing pH while the increased viscosity and the pseudoplastic flow were
observed as increasing proportion of PEC. At the same pH, the viscosity of high methoxy PEC (CU201
and CU401) was higher than that of low methoxy PEC (CU701). Films prepared from PEC, especially CU701
and SHL:CU701, indicated the increased crystallinity which might be resulted from shortage of polymeric
chain and salt formation. The interaction between SHL and PEC was not clearly for observed as shown by the
results from DSC and FTIR spectroscopy. With an increasing of PEC content all grades in the blend flims
(SHL:PEC), the tensile strength, water vapor permeability coefficient and swelling were increased while
percent elongation and surface free energy were decreased. Additionally, the solubility of all polymer blend
films in simulated gastric fluid without enzyme pH 1.2 (SGF), water and phosphate buffer pH 6.8 was
increased as increasing PEC ratio although SHL:PEC701 showed less solubility improvement as compared to
that of SHL:CU201 and SHL:CU401. The increment of PEC ratio also revealed the enhancement of film
stability in which the CU201 maximized film stability. Based on the mentioned results, the SHL:CU201 50:50
was selected for coating of aspirin tablets and compared the tableting properties with those coated with SHL,
CU201 and hydroxypropyl methylcellulose. The results indicated that SHL:CU201 50:50 coated tablets
demonstrated improved disintegration in SGF, water and phosphate buffer pH 6.8 as compared with those of
SHL and CU201 coated tablets. Additionally, the SHL:CU201 coated tablets showed completely drug release
within 15 min which was not significantly different from HPMC coated tablets. In summary, the polymer blend

between SHL and PEC demonstrated good feasibility as alternative coating material for tablets.
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wod Insu (aspirin, Lot No. 20150504, Zhejiang Winsun, China)
NIATIAESN (stearic acid, Lot No. 15011003, Stearinerie Dubois, France)

uﬂqw%mmﬁ"lucﬁ (pregelatinized starch, Lot No. IN530751, Colorcon, France)

ins09ieNIFluauIde

QEE

pUaNToU (Hot air oven, Heraeus UT 6200, Germany)

QEE

’t]ﬁJﬂ’JHJ%}’E)uLL‘UUquJJﬂJﬂmﬁ (Vacuum oven, Vaccucell55, MMM, Germany)

£Ee

4
muqnqmwgmmzmm%u (Climatic chamber, KBF 720, Germany)
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m‘%mmum’%mmﬂau (Centrifuge, Hetticth universal 320, Germany)

Lﬂémfmﬁ’ﬂﬁ UNe (Texture analyzer, TA.XT. Plus , UK)

wseiFeinsueesudususamunTns W afines (Fourier transform infrared
spectrophotometer, Nicolet Avatar 360, USA)

m‘%aﬁmswﬁﬁ'ﬂymzmﬁﬁaﬂﬁamawmmm (Drop shape instrument, FTA1000, First
Ten Angstrom, USA)

NADIaNTIAMIBIANATOUIUUADINGIA (Scanning electron microscope, Camscan,
MX500, USA)

ﬁl@%ﬁlﬁ®§ (pH meter, Mettler Toledo seveneasy, Switzerland)

m’%aﬁﬁmi 1 (Analytical balance, Sartorius CP 224s, Germany)

Lﬂ%@ﬁfﬂﬂ’ﬂh%u (Moisture balance, Sartorius, model YTX01L, Germany)

Lﬂ%ﬂﬁfﬂﬂ’;1mwu1 (Thickness tester, Minitest 600B, Germany)

Lﬂdi'iﬂx‘mﬂ’e’f 9UN1IaLa18 (Dissolution Testing, Sotax, AT Xtend, Switzerland)

Lﬂdi'i’ﬁlxi‘i/m’c‘f UM IUANA (Disintegration apparatus, Erweka, ZT323, Germany)

1A3037AA NI (Hardness tester, Erweka TBH 225TD, Germany)
A = ard o ua . .
wIounaelUNaNen Iula (Narong machines, Rota cota 18, Thailand)

1ATBInoNIUTA (Mitsuboshi, MPMF 6650, Japan)

ad o A av
1. IsAuHUM IV
1.1 msdsziivaninvauyauansazmnanlugnauiis

1.1.1 manuilunsa (acid value, AV)

[

= 1 I Y ax ~ v o w
Anuiannutunsadlredsnsnaanlasunnndydisulssima
o a < o vy 2 yyy oA o
ansgomsn  (USP 39) Tawazatowauan 3 a5y lwemuea 95 % Juinelddhuau Uiy
Y [ [ ' '
mninaletomueali 1d 39 nsu asazarenla hhduaseslumiessnsnou (Hettich
. . 9 < [ ~A
centrifuge, Universal 320r, Germany) lagl¥naui3amsnyu 7,000 seuaewti una 30
= [ =1 1T W < [y %} o [
i wenasazatediulalulSnarieuminusanan 2 nsu Gihmiinaisazale 26 nSu) 11
v s a s A Y 9 ' o a
Tnmsadas 0.1 Tuars Ta@enlaasonled Ansruanududuutiuou dunansnlasunilag

4 o ) <
A201A309IATIY (Mettler-Toledo GmbH, model SevenEasy, Switzerland) W19oyau1naon



20

asmlszraeamiteyndounlaslddudSa 0.1 Tuard ladeulaasen lod 114 uns
Tnmsauazaiiaaouyaganngalasu (inflection point) g nhwsuaamisnnuiunsa

[ o 1 a 4 % g’/ 4 1 $
NNFAT (L1DEANIDYAUATIEVINT 2 AT Lﬁ@WWﬂ%ﬂaﬂ)

. . V xC x56.11
aanuilunia (AV) =
1//4
v = 155999 0.1 Tuas Isdenleason loe (Haaans)
C = anudutuved 0.1 Tuard luden'laasonlaa (Tua/aas)

(3 1

Y '
W = U ﬂ@]’JE]EJN‘ﬁEl%(ﬂﬁJ)
[ a3 { v A Aa o
Tagamanuiilunsan ldisuminviaansuves Inunaizey'laason
o d' EY a ] 4 a Y ] Iy
loq (KoH) #lFlumsaziiumyarsuenda ludio613 1 05y
o 1 a Y~ = 9 9 1 d' % o
AUTuNnAUL 1$I M IRsULDDI AN dsuaITaza1ene M

Y
woa 1w

1.1.2 Y3mnamznay (insoluble solid, IS)

H 1 d‘ Q'J sOl -
MazaeuUN 1a1nTo 1.1.1 1NTOIHIUNTLATENTOINOVLAZFINIHIID
Y v Y o ¥ A % & ! & L 9w
13udn udnhaznoulounitan 50 esrnwaisea auvnaIn Uszana 12 $2Tua nal
< dy Y @ %} =1 g’/ A o %} o
wuluTaganury nad33IMINDNAsY edaa I IHInAZNo

1.1.3 PSnannuru (loss on drying, LOD)

(%

1 4
11 ’JE]EJ'N'E’)EJ'I\“I‘LT@EJ 1.0 N3y Slﬁiuﬂ?ﬂﬂ]ﬂﬂlﬂ%@ﬁﬂ’lﬂ?nJ%u (Sartorious
o 9°l Y { a 4 g 21/ [
moisture balance, model YTXO01L, Germany) MNIFOVAUUINUNAIN 1ATIEHH 3 A9 Tuua
(4 ' d‘ 1 d' dy
ﬁZGI'J’E]EJ'NLW’E]W']ﬂ'ILﬂﬁ‘(’J“]J%iJ']ﬂ!ﬂ')'lllﬂf‘Ll

1.1.4 Yi3esnsudvesuduvisusaan)ninsalnil (FTIR spectroscopy)

w3sudegadmsua Tasmsuadiedrasunu Inunamen Tus lua
i luaeniflunsu (dise) §roussnenlszana s du duruiinen 18 lSinnelaslfinToy
SosniudnesudsudsusaarlnIns InIadines (Fourier transform infrared
spectrophotometer, Nicolet Avatar 360, USA) Tﬂaﬁamazmmmﬁmiwﬁﬁqﬁ iﬁlﬂl‘lﬂ%}’wm

9 )
N1INIIANTIV (number of scan) 32 AIY  NI1IUYN (resolution) 4 UANAT ' aUAAY

(wavenumber) 4,000-400 IFUAINAT
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1.1.5 avlilesuvaaaunuiisunae3mn3 (differential scanning
calorimetry, DSC)

F1A1081908199nA09 Yszum 5-8 Haansy lalumwuzdrmsvasa

a

a 4 o | . . o ¥ 1
Inrzrudih linaaeudienies DSC (Perkin Elmer, Sapphire, Japan) Tﬂmﬂmzmqmﬁgu

20-250 perniyastes 1agl¥en51n130I1AATIV (scanning rate) 10 BIFNFAITITADUIN

1.1.6 M3@ENUUTITONHUBING (powder X-ray diffractometry, PXRD)

Y
w3oud0619 Iaoussy luukuudidmiuasteaey nasentiui
A . .. Y @ dy
naaoulunIod PXRD (Rigaku, Miniflex II, Japan) lagl¥aaiizvesnsnsivaeuaail ih
o 1 @ a 4 a A J
(target) Cu @9n304 (filter) Ni A1ug13dng Wi 30 ATaT7ad nszue 15 Nadueuudls uay
< v
AN IUMINITNIIAATIV (Scanning speed) 4 BIFABDUIN

1.2 msidszifivandfveurandnuazmninluglarsazae
o ~ o ' X 3 A ¥
mmawissndednlugdasazale Tasnms Tupauyanannmiumsuaasluin
Yy a = J = 14 A o Y <]
uduauuey Tuiiow laason lad (NH,0H) taz TmRouniiueiua (Na,CO,) oy l¥iauan
[ H ?,’ o 1 I <
aglugilindonazarnild lulfunanfieunu 100% wag 40% vesmanuilunsaveuwanan
o w o X I ] Y & 1 ° X A o w
aua1ay Mmstusnazaneuvailunaieaiies 24 %2139 neuii lduneniiedida
A @ & a a 4 . 4 9 1 = as
71519011 Mas N AN N 1aA Jsises (plasticizer) IALin wodtenau lnanoa 400
901 Y] a 4 Y =K 1Y ’.3 v A
(polyethyleneglycol, PEG 400) Tuif5uas 20% Tagimiinvyesneamues 1al99l5ui1vinon
asaaen IR AN 4 % Tagimin
o @ a 3 g () 1 o [ a ¥
dvFumaaulilainludazaosuaeny Tasaosq Tdsamnauaaluiin
9 ' v a o T 3 adg "y d g o
wieuniunaeanauazUaselimnaunesdlegaauntunaios1sios 2 43 1ug 91nUUIN
[ Y 1w d' v 9 =\
m3dSueyansazareliuinny 7 etlestumsanaznouvesansazarenaualouey Ty
J a a J .. = ad
uleason lsauazidunarad lasaes (plasticizer) woaenau lnanea 400 (polyethyleneglycol,
%’ o a 14 [ %’ Y]
PEG 400) lualSuiat 20% Tasiiviinveanedwes uazisuiinmin i ldanududu 4% Tae
Y
WInin
ANSVANTAZAEHANTENNAUTAUANLASINARY (63 8U91NNTUIETaZ AU

<] A A a 9 Y 9 @ v o 1 ¥ Y < 1 Aa
mfau,aﬂu,azmﬂmmmﬂu%wmwauﬂu Iﬂﬂﬂiﬂi’)ﬁi?ﬁ?uuiﬁuﬂﬂl@\‘ll%ﬁllﬁﬂ@]@LWﬂ@]u

W 100:0, 75:25, 50:50, 25:75 wag 0:100
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1.2.1 Wer¥vesasazaly

v A

mwmmlaqmsazmﬂﬁaﬂﬁm%ﬁma% (Mettler-Toledo GmbH, model
Y Y ' H
SevenEasy, Switzerland) 111157A%1 3 A3 HAIMIAURDY

1.2.2 ﬂ?1Nﬁﬁﬂ‘U®Qﬁ1’iﬁ$ﬁ1ﬂ (viscosity)

Fannuniiavesdiedalaslfiniestannunilia (Kinexus pro,
Malvern, UK) Iag¥iinisiadietieaisazaiosauan a15azaiomnau uazaisnzaloneaa
szuhurandniumndu edrates 3 adede 1 Feere TaeduasasISou (shear rate) 0
114974 0.001-1000 s [30]

dJ
1.3 msmsanmazlssdiunailan

o <3 a ' 3 o
Masazaeyandn a15azalgnnAN Haza1TazagNTNIEHIUYALANA
a o 1 1 @ 3 I s 1
mnauludadiuai q nuundugiiluilan Tasussyaisazarsuaazlszianasluniaml
A Y A A Aa v A a a I %;/ Y]
ADUNIBDIAUNINAADUHINUAA (VUIA 15 x 15 M51auamas) Tudsunanaduimin

o 1 1 [ g o { a < ) o
Llfl/si}\i 6 NTUADLUNY ﬁﬁﬂﬂ?ﬂﬂﬂﬂ?qﬂﬂﬂﬁﬂmﬁﬁﬂ 50 eepriyaed 1Hunal 7-9 ¥ 1u9 s

Q

a =

v ad AN Y o 3 A A o o @ I
a’f]ﬂl,l,N‘LlV\lﬁiJ‘l/'lhlﬂ uﬂﬂm’umqm“ﬂﬂn 25 ONAUSALKIT AINUBUTUNND 75% Lﬂu!ﬂﬁ’l 12

U

9 1

9 Tua Aewii Il semumailanlugigig o 1dun

1.3.1 ANNKHY (film thickness)

o @ a o 1 9 9 A @
Mmnsdannunvesdavedieios s ga lagldnseaianunun
(Minitest, model Plus, UK) AU INHIAURDIUDIAINUH U

1.3.2 aulMBINa (mechanical properties)
a wa A a o as v a2 Jd ~
UsziuauniaFnaveslanaleisn13aa (tensile test) lasaandu13a

a ' o =2 A k) 9 1 ald A
UYUIA 0.6 X 3 IFUALUNT ﬂauuw"lﬂmqmﬂmﬂmuuuuammmq (“U‘Lﬂﬂﬂﬁll%@jﬂ“ﬂﬂﬁ@ﬂ 0.6

%

a 4 a 4 ¥ o
x 2.5 1yuaas) laeldnseadins1eiiloduia (Texture analyzer, TA.XTplus, Stable Micro
Y A R ad Y o 3 A a ] A o o
System, UK) Tﬂ&iﬂﬁ’;%ﬂﬁauma@umﬂaumﬂamnia 0.4 UAAUNTADUIN ﬂuﬂﬁg‘ﬂ\ﬁ/\lau
o ' 9 = . s 3 J A . o
V1A AUIUMIAAIVATUNIULTIAN (tensile strength) taziossuansen (% elongation) N1

9
NTINATDU 10 ATINDAIDYI
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1.3.3 dulszansmsdueinuleri (water vapor permeability coefficient,
WVPC)

v a d YA A o ) v =R

@ﬂ‘V\IﬂiJ{l‘I’T1]"’IJ‘MW]L‘VI§J1$’LT3JVIi]%‘lﬂllﬂﬂi@‘]JiJLlﬂﬂfugfd'l‘ﬂi‘]Jﬂﬂkﬂﬂ'li
= 1 %’ A 9 ] 4 A A
Furuloh (water vapor permeable cell) 1/1mmmaumug{uﬂﬂmaﬂizmm 30 - 40 WaalNAT

= J o [ o a = Y ] [ A )

uaxmﬂﬁlumﬁmmm«mmaa%ﬂ 1UIU 30 NIV mmiﬂﬂwuﬂmmimmu ANNINN 4 uTlliJ
<] 9 aa = dy @ v J I s & 3 v A
Lﬂﬂiﬂ@ﬂ?ﬂﬂﬂ@ﬂ!‘ﬂ{]%ﬂ 40.0 DIAUYAFIT AIMUBUTUNNTG 75.0 wWoesua wahming
A 49! o ° ° 1w a £ = 1 K
INHYUNNIU mmmmmmmﬁuﬂszammiwmu%m (water vapor permeability

v
coefficient , WVPC) Tagyinsnaaed 5 ATINDANIDYN

14 L
WVPC =— X ——
t AP X A
W @ ~ 1 Y o a4 A X o
7 = ANNFUUINT I NNaDATEHNINHEN AN (W) AULIAT (1)
(N33 119)
A a d
L = ANnUIRagveIay (Wag)
o %’ 1 1 Aq ¥
Apr = anusulethuanmasgninamelunazmeusnmauzin 14
P~ | 1 %
nageuNANNINY 7381.41 (thama)
XA 9 o A
A = WuNnaavedlayr (MT1NNaT)

Film

= — 3 s
e ——
| P y cacl, cacl cacl,

| —1 == e -

d‘ g’l ~ % ' d‘ = 1 w a Q‘{ = ) g
MAN 4 61]Llﬂf)ufﬂimiEJllG]’JfJEﬂQLW@ﬁﬂH1ﬂ1ﬁMﬂi$ﬁﬂ‘ﬁﬂ1§cﬁMPﬂuulf]lﬂ



24

134 anuannsalumsidlan (wettability) HazwaINUdaIZNUAL
(surface free energy)

Usziiiuanuansolumsilenvesildy TaslHasesinieanyus

MSNIAAIVDIVDNUHAI (Drop Shape Instrument, FTA 1000, USA) 1o IayuaduNe (contact

VY
a ax

¥ 1
angle) UAZAUIUMINAINUDATLANUAD M1UITYDI Wu harmonic mean 191 2 F2917a1
] a @ a a v Y
1&un 0 Ju1d 7o 30 Tufi [31] Taeldveuraimiasgiu 2 vila aun 11 uazla'leToTafimu

v Y

MUIUNATIVYDINGINUDATENNUND AIAUMS
T D P
Vs Ys + Vs

(14 cosO)ys = 4S8y ((vs +vD) +4svE)/vé + vi)

v Y
=1

A T A 2 a A A
o ]/S A0 NATINVOINAINIUBATSNNUND

9
C%

v Y
P iaz v2  de eadlszneudosludiuiiivauas i
S S

¥ W

0 Ao yudud

1.3.5 ANNEIN30lHNITNOIA (swelling capacity)

J

Y v
ANUTINITaluUNITNOIAL (SW)  Anwiaimiiviinveadaun
4 » \ ) 4 . . y 4
nlasuulaslvduluaisazats 3 wila ldun veauralsiassiiges lunszmiznlsigan
P 3 )
tou lasa] (simulated gastric fluid without enzyme, SGF) Moy 1.2 W1nau uazalsazaly

o & = v ¥ Al ' o ax . A
UV\'LV\I@?WL@‘D’ 6.8 LﬁﬂULWﬂUﬂUHTﬁUﬂﬂQULL% Iﬂﬂﬂﬂllﬂﬁ?‘ﬁﬂ?ﬂ Li-Fang Fan [32] (34910

a 9y

4 3 o a a A A =
DITVIUINUNTUAU (MO) ﬂlﬁlﬁﬂamlﬁjwum 2 X 2 BUALUAT NHTIUNTITOUN 40 DIA UK ALY &

2 Y A 4 o & Ay Y A @ .. .
IUUINUNAIN ﬂ1ﬂuuuTWfl1]‘1/]]1551]’l‘]J‘VIﬂﬁﬂ‘UElulﬂiﬂﬂ‘ﬂﬂﬁﬂﬂﬂWSLMﬂ@I’J (disintegration

a =

A R v a2 o
apparatus, Erweka, ZT323, Germany) NgUNNY 37 AU ALY Iﬂﬂqn@ﬁ@ﬂ']\iwail%um']%\i

£l

]
v A

¥ A = [ = ] A 1
umuﬂmﬂaﬂullﬂiqﬂc] 1 4N lemﬁ 10 UINLLTD HLAINBDYE) me’gaﬂumiqmuﬂiu 3

v 1 < ) @ U a ar d 9 A Y o
GI)"JIIN (ﬂ@u‘]ﬁnﬂﬂiﬁ@]ﬂﬂ“ﬁﬂﬁ'ﬁa3ﬁ’lflﬂ')ulﬂu'f]'f]ﬂﬁ]']fW‘Iﬁlﬂﬂlﬂﬂﬂq@@?ﬂﬂﬁ%@’lﬁﬂﬁﬂﬁ) w1

Y] [

? < 4 ddyy 4 0 o &
UM ﬂ‘ifliﬂﬂﬂﬁﬂﬂﬂf\i"lﬂmaﬂ M) tazmuInANNEIso lunsnesal lngauns all
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1.3.6 M3azagvasTlannneyaIaiy

¥ v o A o o & o
asrvaeumMIazatsnnninidunmeldIasmsihdduunda iy
a d ¥ o Vo Ay Y 1 A @
VIR 2 x 2 uaes vavinuruian laudrlaaalumssanaaounsuandd (Erweka,
a 1 o 50} 1 H
ZT323, Germany) tennaaeuluasazate 3 ¥iia laun veamadnasuigeslunszmzh
¢ A ¥ < o A I < 0o A o
Usrerneu ol Moy 1.2 1hnau tazansazareivimesies 6.8 Humar 2 9Ty sy
~ A Y d‘ U o v o %’ v A o %’ o [} d‘
vae leuuruiewiiin anuviiminivie il insnaasss 6 @reg1aWen
1 A AAn o < Y o =K Any o
AuRae Junsaaavazateruanelunal 2 ¥ lue IHiunanainiavazaierve uag
o %l v A A Aa o ax 9 Y
i ldvnihminnme lvSenandduazaisnuanuismsiedu

(Y] X a ard
1.3.7 dnyazuRIvesTlax (surface morphology)
= @ di} a a1 d 9 ‘a o a 1
ﬁﬂHWﬁﬂHm&’WHN’JﬂJQQWQN Iﬂﬂﬂﬁﬁ]\ii}ﬁ%iiﬁuﬁ]mﬂ@]i’ﬂu‘]ﬁlﬂ’dﬂﬂ
. y v Al & S A
1319 (scanning electron microscope, SEM, Camscan, MX500, USA) Iﬂﬂﬁﬂ‘l/\lamﬂug Uawmasw
£ < a ] @ 1 ) voAa d o A 4 A
FULANS) AAAIUULNUINAIDYNTINTUUATIEN ﬂﬁ]HHWVI,‘]JLﬂﬁ’OU@’JEJTI’OQWﬂ’J'IiJWu1
A R o o o a o & £ < Y a 1
“]Jiﬁﬂill 10-20 uﬂumm Eluﬂimﬁﬂ‘]el'lﬂTWG]ﬂﬂJ’JN 1/]1ﬂ151’fﬂ1/\|ﬁ$JL“]JH"]5HLﬁﬂ LA UULNU
@ ] o v % ] d' ] @ 9 o w ] ald ] 9 4 1
FANAIDYN mmumamm”lnmmsaﬁﬂ”lmm ‘Ll”I@]’JE)?JN‘V\'@?JMTﬁ@ﬂ’JﬂV\'i@ﬂmlﬁSﬂMﬁﬁiu

TuTasmumaneuiirllvin tazih lindounesaslal

d
1.3.8 manuilunsavesilan
= J I Y an A o [ o w
Anmiainuiunsadreisnisnaandasuinniadydisy
ansgenisnm (USP39) aaeatsnosuieliudalude 1.1.1
aad a o 3 a 2 o ]
lunsailduwodmenauIraLANIAZINAAY 3UINAZA1VAIDE1IAIY
F4 v v 9 1 ' 1 ' o
1 s Bihwau mmivhasazaien 18 lllumlsawenduvesasazatenunz nouoen
1 v vy J ’
nnnu hazneui I lazawasmeseniuea Tune l3dwan vaziharsazate lilwmies
9 f [ %l
uenALRIULATEITAZA1 aTazaenIdIufazaeiazazatealoeniuea l lnmsa
v o d g’} ) 1 1 H
arensiadng Il andwhdeyasinnisinmsaliwaeansilsznineaiios
A o 4 2 7 Aq Y
naeunlaslfudSum 0.1 Tuas Tm@ey leason lad aldluns Inmsauazasiaadona
a = Y o ° ' & ' 0 y 3 4
ganinganlasuudninndunammanuiunsa lugiuvesaznowi liazaredreinau

= g A ' 4 o Ay v Y A
DNATILALNIDUNDUINTIUUDITITASANYLUASASNOU mﬂuummﬂauﬂ”l@”lﬂammw

a 3 o 4 ¥ o i
UNHY 50 i’)\‘iﬂ”ll%ﬁl%flﬁ Wunan 12 511?]111\‘1 u,azmmwum%mmmmﬂ?mmmﬂau
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1.3.9 ﬂ1§ﬁﬂﬂ1ﬂ31ﬂﬂﬁﬁ)ﬂli’)ﬁ?‘léﬂ

@ a d a I'd 1 I a
NATOUANUAIAIVDINANNBAWBSNANTEHIUFaLaAnLazINnAY I

a =

v 9
80351821 100:0, 50:50, 1Az 0:100 Ngavgil 40 orusaHod ANNFUTUWNNT 75 loTud
3/ o a A a o y 4 1 1 < ar d =Y
ni lddsgduauiaveslaunuasunilaaly wu aranuilunsavesildy 1Usua
1 wa A I 9 1 < I < [
aznou MMsazals aularIna Wuau lasgquinuiusze: aaoanaINsny 90 Ju

G a A
1.4 mamssuazlssdiunasunaey
G < A
1.4.1 MAsguguNatpuazNsinaol

<
RTINS AUNUAIIATZUIUMTABN 1ABATY  (direct compression
process) 1agldgasd1sunisznoudioe1dunuy (model drug) Moudatslddie laun

a 1 4 Q U 1 9 1]
LLE]’ﬁUl‘Wi‘Ll uazﬁmimﬂﬁuﬂizﬂaumqmmaawmuma

o o [~}
FATANTUIUNAUNY
= %’ v
uoe lnsu (aspirin) 72.22 % Iagtviiin
= a 4 y 4 3 o
uafansieand b (pregelatinize starch) 6.44 % lagi1niin

a (Y 4 %1 o
luTasnsaaalatiag laa (microcrystalline cellulose)  19.33 % lagi1wiin
Y
NIAAIAYTN (stearic acid) 1%  Taginiin
Y
o Tswa (Aerosil®) 1%  Taginiin
9 P o A a e @
aonlaalFanvinaduruguinaid 9.5 Nadwas Tasaruau Uiniin
Aa Aa w [ 1 a o
450 £ 5 Haansy uazAuuad K9 90-130 HIAY
° A < ~ v 3 A ~ v
Mnsnasvenia las/Feumeunislsiienadsunilsenounie

[

< a [ ' 1 =) ¥ 1
lﬂfﬁL!aﬂlla$LWﬂﬁu1Uﬁﬂﬁ3uﬁ10ﬂu T@ﬂngmmﬂuﬂﬁemmzﬁmaﬂumimﬁeu Qﬁ



Y
gasmsuiheuadon

< a
IFALANHIONNAY (shellac or pectin)

wedenau lnanea (polyethylene glycol, PEG 400)

v W

Nany (talcum)

~ 4 . .
uouTautienleasenlad (ammonium hydroxide)

4
T@euasuotua

[ 9 %I
U5usuiasaletinouasy

A
anzlumsmaen

90’ o <3 a I
Wninenlaunu (d lansy)
a 9 =
QUNYUANAT (DIAUBALTD)
@ g A an 1 =1
89310131101 (Nadansaeuii)
@ o 9 I s
anuanannsmlmiluazens (119)

< 1 =
AN (FDUNDUIN)
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y
40% Taginiin
Y
20% laguinin
y
20% lagiiniin
Ysunaanyany
[ I
ANV UNTAVD
I
LBALAN
40 % ve915u10
ANYANUAININ
I <3
Wunsavouyauan

v,
100 % Taeniiniin

4.0
45
12-13
1.0

10

9 4 ald o o g .
TaalHnseunaeuilanonluaia (Narong machines, Rota cota 18, Thailand)

14.2 msﬂizaﬁuwamsﬁﬂmﬁau

1.4.2.1 %D (weight)

]
2

g o <
IWATUIU 20 1A

1.4.2.2 ANNYH (thickness)

< ' < 4 U aa a
GINmmmmammTﬂfJLﬂ?iawmwaamma:@ﬂﬂﬂﬂuw 4

9 H '
CRIIYAIN (Sartorious, CP224S, Germany) 1’7EN%1ﬂuu°ﬁ1ﬂ1!,%?1EJLLﬁ$ﬂ1L‘]JEJ\1L‘]JLl1HG]ij§1uﬂ1ﬂEﬂ

4 v < aa
14193097AANUH UV IALUVATADA (Sylvac, S229,

o ' 3 o < 4 { oA
Switzerland) 1NAIDYWNIUUAVIUIU 10 LUA Lﬁaw1mammzmgﬁmmummgm
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1.4.2.3 ANV (hardness)
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1.3 PSunamnuru (loss on drying, LOD)
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AN 6 AVTAIMNITUAVRITITATABINAAUATA CU201, CU401 uag CU701 laslds

TumanaaeuL Power law

Grade pH K n R’
CU201 2.9 16.640 0.519 0.964
4.1 5.908 0.688 0.988
5.0 4.877 0.687 0.988
6.1 4.786 0.680 0.987
7.2 4.761 0.694 0.988
CU401 2.9 8.413 0.651 0.987
4.1 4.137 0.743 0.991
5.1 3.136 0.766 0.992
6.1 3.081 0.764 0.991
7.4 1.933 0.801 0.994
2.9 4.744 0.535 0.985
4.0 0.087 0.984 0.999
Cu701 5.0 0.075 0.985 0.999
6.0 0.070 0.993 0.999
7.0 0.067 0.995 0.999
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1SN 7 ANUAINGINTTUAVOIEITALAIINANTTHIN SHL:CU201, SHL:CU401 uag

SHL:CU701 Tao1¥ Tumanaaouiuy Power law (Foyaluiuduuaasar D)

SHL:CU201 K n R’
100:0 0.001 (0.000) 1.005 (0.028) 0.997 (0.000)
75:25 0.008 (0.000) 0.973 (0.003) 1.000 (0.000)
50:50 0.016 (0.001) 0.967 (0.006) 1.000 (0.000)
25:75 0.030 (0.001) 0.925 (0.009) 1.000 (0.000)
0:100 4.761 (0.000) 0.694 (0.000) 0.999 (0.000)

SHL:CU401 K n R’
100:0 0.001 (0.000) 1.005 (0.028) 0.997 (0.000)
75:25 0.041 (0.005) 0.997 (0.006) 1.000 (0.000)
50:50 0.041 (0.026) 0.952 (0.009) 1.000 (0.000)
2575 0.057(0.024) 0.950(0.001) 1.000 (0.000)
0:100 1.933.(0.001) 0.801 (0.000) 0.994 (0.000)
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nal (1)
SHL:CU201
H,O Buffer pH 6.8 SGF pH 1.2
100:0 > 120 > 120 > 120
75:25 > 120 > 120 > 120
50:50 6.11 (3.26) 12.08 (5.99) 29.22 (1.55)
25:75 1.60 (0.42) 3.18(0.89) 12.75 (1.43)
0:100 1.30 (0.15) 2.95(1.21) 12.06 (5.38)
A ()
SHL:CU401
H,0 Buffer pH 6.8 SGF pH 1.2
100:0 > 120 > 120 > 120
75:25 >120 > 120 > 120
50:50 11.99 (4.15) 13.03.(0.00) 90.86 (6.90)
25:75 3.09.(0.72) 6.00(0.83) 20.35(2.18)
0:100 1.76(0.46) 2.05(0.78) 13.02 (4.88)
nan (1)
SHL:CU701
H,0 Buffer pH 6.8 SGF pH 1.2
100:0 > 120 > 120 > 120
75:25 > 120 > 120 > 120
50:50 33.67 (5.25) 24.85 (3.44) > 120
25:75 4.84 (1.51) 3.64 (0.93) > 120
0:100 2.50 (0.54) 1.35(0.10) > 120
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3.3.4 NAINUDATTINUAD (surface free energy)
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4.2.2 MHUN (weight) ANTIUT (thickness) HATANNIUY (hardness)
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