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A Feasibility Study of Alcoholic-Alkaline Treated Glutinous Rice Starch for
Film Coating
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Abstract

The objectives of this research were to study the properties of alcoholic-alkaline treated glutinous rice
starch (AGS) and to investigate the properties of AGS free film and AGS coated tablets using propranolol
hydrochloride as a model drug. The film forming properties of AGS were compared with those of hydroxypropyl
methylcellulose E15LV (HPMC). The result showed that starch granule and gelatinization endotherm of AGS
was not appeared. This indicated that AGS was amorphous form, which was confirmed by powder XRD. The
swelling capacity and solubility of AGS in phosphate buffer pH 6.8 (PB 6.8) and 0.1 M HCI were higher than
those in distilled water (PW). The solubility of AGS film in PB 6.8 and 0.1 M HCI, was not different, but higher
than that using PW. The moisture adsorption and moisture permeability of AGS film were similar to HPMC film.
The moisture adsorption, disintegration time and Tso% of the AGS coated tablets were similar to the HPMC
coated tablets. However, the AGS coated tablets showed rougher film surface than the HPMC coated tablets. It

can be concluded that AGS can be used as a film former and it displayed strong feasibility for film coating of

tablets.
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wilsg121mfian (Cho-Heng Company,
Thailand), 95% waanagas (n3d 338 18a, Uszind
nw), Tmdsalansan’lod (Lab-Scan, Ireland),
nia'lalasasa3n (BDH PROLABO, Belgium),
niadasnlululaiasa (Lab-Scan, Ireland), Iwswsn
lusealalasnaalsd (Jiangsu Yabang, China),
lulases asaladioagls Aiaw 102 (Novacel® PH
102, FMC BioPolymer, Ireland), laasadlnsiaiuiia
wagla 8 15 1ead willna (Rama Production,
Thailand), lalaidoulalasiaune Wa (Ajax
Finechem, Australia), Aaananaadanawlaaanloa
(Aerosil® 200, Evonik Industries, Germany),
waunNLLTEN LAuLIe (Fluka Chemika, Switzerland)
Imdsuaaalsa (Ajax Finechem, Australia)

\n3asdie

3asaninasuwfoa wnuilouaaediuns
(DSC 822°, Mettler Toledo, Switzerland), 1589
aanifiarfia "G (EKO, U. wbpauas sana,
drzindlng), wSesiansuaaUsesdisvessnida
(VK-7000/8000, Vankel Technology Group, USA),
m‘%f'aﬁ@mig@ﬂﬁuu 387 (UV-1201, SHIMADZU,
Japan), ta3asiaaaunila (DV-II1,Brookfield®
Engineering, USA), NRITIUNINILAAATOULL
'‘84n319 (JSM-5410LV, JEOL, Japan), \3aam
lass SanEnaas Wi@ﬁﬂgﬂLLuuﬂWiLgﬂaLuu%'fLaﬂsf
(D8 Discover, Bruker AXS, Germany), \3aaians
waAN@IVaILLIA (QC-21, Hanson Research, USA),
n3nsiannuiunsadns (M250, CORNING®,
England), 1a3asiafaueniiia (Thai Coater, FC15”,
Pharmaceutical and Medical Supply, Thailand), 1589
(VK 200, Vankel,
BenchsarerTM Series, USA.), Lﬂéaaﬁum%m%ﬁguﬁ
(Biofuge 28RS, HERAEUS®, Germany), 1917
ANuLTwital sa (Transsonic T 700/H, Elma®,

TAANNUTIVDILLNA

Germany)
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mInaudlsuietnmisnasailuuaanagas

liss GRS 200 n3u (g) asluuaanagas
ANt 40% Tagiwin (%w/w) 1,800 g A%
Thdnw ia 1sazansladenlaasenloda
WWadu 2.1 luans (M) 400 g dae8as1 20 n3ugdawfl
(g/min) ANTwANuaanages 40 %w/w 1,600 g
aulsfidnmu aniudy 1sazansnsalalasaassnlu
LEaNa=aa 40 %w/w ANNLTNT® 1 M 400 g 86T
20 g/min awldidnu won ul sanudldw
waanadas 40 %w/w 400 g adluaznauuils au
aznanuilsaunszanedl 1@u 1TazansnIadainly
Laanagaa 40 %w/w ANNLTNTY 0.5 M 200 g 80T
20 g/min aulignin wenaznenudlaiasiiangns
Mouaanadas 95 %w/w 800 g uuilel luana
wawia  nazanelidudming euf 50 aseiaaidy
°c) w24 Tlus (hr) wdilduasazuia
AAUWIARIULIINATZIU 100 mesh eidu AGS lu
FUUUURY
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dAnsam wifzvasuilitmitsainaudsy
SN mzNgwanaInils
nmsAnswauszansmzgliveuis
Tunfierdaulss (AGS) lawnislusonsuilaag
U duudafeudional (gold) wnldasiagean
NaBITIUNINBLANATOUULD '8IN310 (Scanning
Electron Microscope; SEM) 1l3autfiny
e lénu GRS
Ak uddenuANNTaUTaINls
ﬁﬂquwqﬁﬁﬁﬂﬁ AGS LAian1s
Wasuudssnnzasudinaoduies (Gelatinization
Temperature; Tg) Tasadasdniafiowmfon unufle
uwasadun3 (DsC) lantuils 3.0-3.5 Fadn3u (mg)
1 lumaesgfifiouawa 40 lulasdas (uL) Nt
duinnaudsanas 7 uL Dawnilndrarogiiiiiow &3
ﬁa"ﬁﬁqmmnﬂﬁﬁauﬂunm 1 hr LRIUIDIAEIDEN
dna auluiades annine au 25-100°C lu
8@31 10°C/min (Laovachirasuwanet al., 2010)
Tufinnawgu widnsgungiivesudls  ldud
qm%qfufﬁ"uﬁu (Onset Temperature; T ) w3 @
(Peak Temperature; T ) aunnil avine (Endset
Temperature; T ) uaziowiiail (Enthalpy;
AH; 3adaniy (J/g)) Wisuilsuny GRS 91w
@18819 n=3
1a3s Pendnvasuils
fnelasy undnaes AGS daniadal
wlass FanEnved ﬁ@ﬁﬂgﬂuuumﬂgmmu%“
1ong (X-ray diffractometer) lagl453™ copper (Cu)
fina n1azfi 40 Alaladn 40 Haduand Y
NINUVBIT~ 20 = 3-40 89N @TINNT UWNH 0.03
psrnde 1oy 71 0.5 3wifide 1o \WSsuifisuiu GRS
aNnuniaaas 19azanauils
Anwanuniaves 1782808 AGS u
sazanpdanae 3 wile laud wanan (PW), n3a
lalasaaasnadnaududu 0.1 M (0.1M HCI) uaz
Wa iatiwines pH 6.8 (PB 6.8) Tautsdadnouils
5.0 g | ‘asluiininasawa 250 Hadaas (mL) 1dw
1382AN8AINAN 30 g NMIBABUIINTZANLAT WAL
W@y 1sazasanld 15azansuils 100 g auld
nsraeen aaneliun 6 hr sl aananiiadae
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1584 Brookfield® Rheometer t3suifinuiu GRS lag
Jaauniiafidnsnisdion (shear rate) a9fi
ﬁqmwgﬁﬁaa 26 °C 1WINA8819 n=3
Anmanuidunia-deves 1azansuile

laesin Tazansuiligaduanumne ey
anwnile lSadanudunsa-as daoedasia
anaudunia -9 WIBusuny GRS 3wne88n9
n=3

Ay 1anTalunInesen

Ay 1ansalunIwesaives AGS
lu 198zans@nans 3 vlia (PW, 0.1M HCI uaz PB
6.8) lavl# v_ 1ilusn Tapped volume wa3¢8£19
uils 2.0 g sl ‘dregnauilesinnin 2.0 g aslu
NI2UBNAIUIA 100 mL LGN 1982a18AINANS
80 mL wewn 5 min Walwudlenszanedr UYsu
sinasliasy 100 mL asialy 24 hr udrduen
Tag “sinatulsunasvesuilefinesdn (V) Ausntu
AU 1TazaNaInadlunTEUanae Wisuifisuny
GRS TWIUAIBEN N=3 AUITRIANN 1313010
MINDIA N _AT

Swelling Capacity = V/V (1)

AMN N0 IwN1TATanY

Anmanu 1unTalunsazansves AGS
lu 138za18@nans 3 vlia (PW, 0.1M HCI uaz PB
6.8) (AuLa991N Peerapattana et al., 2010) las
Faudls 0.25 g aslunaoananssnat an vuia
50 mL @y 138zaNsawATUINREN 25 g ta
Hnaaanansd s ldignuin 30 min uonaznan
ﬁaﬂLﬂéaaﬁum%m%ﬁquﬁﬁmwm’%a 5,000 J0U60
wift (rpm) w1w 30 min ¥ WMUNAL snnulne
10 g 1 'adlu Petri-Dish Plate Fouinwmiin 1sazans
nauay mﬁu%auﬁqmu{]ﬁ 110°C % 4 hr A%
NazauEe Fariamiinnasey Snaudsinen
18184 Petri-Dish Plate lévininvasuiled
qunsnazansla (W) sruaualaeng n=3 'l
AMWIURIANN 1110w Tazansvaduilefaiiu
wWadidud 9n_a3

% Solubility = 10xWx 100 (2)
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a a) 6 ¥ a o
msassaananuilsznutaInnunls
lagldsouils 25 g lusinnaw 400 g naw
W% 1 hr L@NHINAUIUATU 500 g NIGaWIH 15
min 0 Wliluiaiaoanu ladu 1sazanaWay AGS
ANMITNTH 5 %w/w I 13AZABWAN 200 g adlu
219IUIA 200x150 Aadiuas (mm) uildeud
aownnd 45°C Liwa 24 hr fanuKuiaNaanaN
= Al e P &
21a  nuusniauln ma:wmuqumm*’nulu
dessicator Nign) %4
= o a Al ¢ v
nisAnsiam NUAvaINanuil?
= >
whaaanls
e =2 . ¥ Al e
aDh WUANITURIU LU UL UARY
dnunstusulavnd uuiuiay  AGS
(Water Vapor Permeability of Films; WVP) (a@auiad
3710 Remunan-Lopez and Bodmeier, 1997) lagld
PIANG BUIWIA 5 mlL Nwﬂ@ﬁglﬂm’umm”um
quﬁnmo 10.5 mm BIvnnnnTaulessuazila
fJufindinninuiana auidan 1 silica gel Wwsn
o & . ¥ o L ¥ o Al Ao &
5 g Tunnawmnnn sswnnnAsunaaiduienan
20 '/ Jufinensinnin  nuHuiaudnnurh
2I0Na dULIINUAI8LaTI Usznaudnnuiena au
Tufindinwin  dndionena avlulaaiuqu
ANNTUN 75£29% RH Nganninas nasaniuin
L ¥ o A ' A
PI0NA auaanNITIMIREALlaaHI Ul A1 30
min,1, 2, 6, 12, 24, 36, 48 8z 60 hr ANWITHAN
¥ R Y T a6 (Y]
PRENANNIUAa N WD LAz AN IR UIVRIRNEN Taan
Water Vapor Transmission Rate (WVTR) waz WVP
Twudmand n = 3 lavls a3

WVTR(g./m?.d) = (G/t)/Area (3)

WVP (g.mm./m’.d.kPa)
=( WVTRxThickness of Film)/(Sx(R -R ) (4)

Toy G/t Ao anutudiidug “wassvasnsm
seming minfiasuudas (@) fiin (t) 24 hr

Area fia snfuiiviindana auvasurnilgy -
92.242 mm?

s fia sanusuletdudfi 25°C = 23.76
dadwastsan (mmHg) (0.1333x103 11 a1a (Pa)
WinNu 1 mmHg)

R fia At “winslulona ey = 75%RH

R Ao AN “Winsluziana ey = 0%RH

N uﬁmumsgwﬁ'umm%umaoﬂﬁu
Anmqm uddlunsgaanuTuesusuilay
AGS (Water Uptake of Films; WU) (dauiadain
Bourtoom, 2008) ynlautswnnnuiwisunaa
\uwanansmia 1/2 W Tufindsnin (W) 19
. Aae PN v a o 2 ., % v
weindauluriana audarhlw din Jufindrvinniin
AV o o A A
Tl vviana suniladlean na avlula
& o - . ¥
MILANANNTY 75%RH Ngnnlivies nasaniu
° A '
PIVIANA auaaﬂmﬂinmuqmuanmmu"l,ﬂ 30
min,1, 2, 6, 12, 24, 36, 48 L8 60 hr %Uﬁﬂﬁ]’llﬁ
fin W lgsininmsnwsnaasudsisy (W) las
o ¥ v ° ¥ o A a X
FNAVUIAUNVIONG 8L AIWIWAIUIRBNNL AN
AONUNLAZANMUAUIVBILEUARN  ITWIUAIBEN
n = 3 lavld a3

BWU =((W-W_)/W )x100 (5)
= | A .

MIANBININZA1VDIUNBARY (Solubiity of
films)

=S 1 a6

AnsnsarasvesnHuiay AGS T 13azane
@Ina19 3 via (PW, 0.1MPHCI uaz PB 6.8)
lasdaiaulidiouia 25x25 mm TuiniIninway
dauna au (T ) uszswingana auwd (udw
@zuN3IUas 100 mesh IU1A 60x60 mm nTaY I

& Ao \ Aale °
5 mm v19”0NW) MNUHRRENURTANG B W luna

auludnines 1,000 mL 71 13aza1u@Inans
800 mL luansmzusiusasaganaslulu 1azans
50 mm Ngmnnded 1aMa aulINAULIETA
N0 0L WK 1IRTAIUAINGN IINUWINTANG DU
28NN 1sazauIaEIwly 5, 10, 15, 30 wa
60 min sildavlugdevanian 71 80°C illuia 30
min LTI ARNRAINITAL ANALIRUNTANG Bl
v, ¥ v Ale A A ' o =, % o A o

"mem%unﬂammaaag (T) UufinAuininile
Murmnrvnnndaunazatelaiduiasnaznnsg
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aza8uaINaN WIsuiauny HPMC 31wIua1a8ing
n = 3 lavld a3

%Solubility =((T ~T_)/T )x100 (6)

7N [ A Al 6
msdnmam wiGvasslaadauilan
MILAILNLNTAWNY
ldIwswaluaealalasaaalsd (propranolol

hydrochloride; PPNL HCI) Lduenauiuy 1@3guaas

J5aanlauasy (direct compression) lageudauns

' I3 ¥ o = [y
udaztiaiuinnn 300 mg T9UsEnauaIs PPNL HCI

40 mg Novacel® PH 102 256.4 mg colloidal

silicone dioxide 0.6 mg W&z magnesium stearate

3 mg W laendadiuiaIesnensnilaria 1nLELL

lagmvruauwiaals -1 mum”umguﬁﬂma

3/8 fn At lad uazidasnianuuds 17-19 kg

) a6 =3
mMItafauWaueia
W38N TARaUNN 1snaaNaN AGS AN

VINTU 5 %w/w Iﬂﬂﬁna;mﬂ%ﬁmﬁmu fla HPMC N

ANLTNTY 5%w/w
LPRALBLNARIY 1TLARBUNTZAUVEY 1578

Aawdauiln 3 % vasumnnidasiuni (3 % weight

increased) $R8LATBILATAY Thai Coater® 157 A1z
=) (=3 = =3 =1

lunsiafeusniia fie e unu 1,500, 15wAcaU

900 g qmﬂgﬁamﬂ"ﬂm:uu = 85%2 °C uazaan

MUY = 58%2 °C ANNTIMYUnTaIARaL = 10

IPMUTIABEIMARINUAZEEY 15AREY = 550 kPa

uazaaIMItan 13weRey = 6.5 g/min
mMsanaNnuLdsvassianfau ey
Anmanuudszasondeinioy lag UL

wasu'lune sudisiaIestaanuudsvaisia

o = Ao o o o '

Tufindniald 91uIua18819 n =10
MSANEINSHANGIVRILNLTALAREL
Ansiany wnTalunITandlzaIsnLlia

A ' =& A o = o

LARDL Imqumm@maau"lﬂm AUAILLATEING

MILANAIVBILNAA ITrInawdu 15aza8aInand

o = Ao o o o '

Jufindnialad 91 uIuaI88g19n = 6
mafinwMstaatsasaisn ayvassuda

\ARaL

=1 ! ' s
ANEAh W@ lwnsUaaddasalsn PPNL
HCl annalatafauiay na auaI8LAIadIanIs
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daadasssnaneia na aulu 15azansnia
lalasaaasn anududu 1 da 100 YSunas 1,000
mL ﬁwms;u Nazanene aufimruly 2, 5, 8,
12, 20, 30, 45 uaz 60 min 11 lhiadNIganiu
W afiauenanin 289 wiluauas (nm) wieTag
sx09U50men PPNL HCI 71 "wnsndaadses
& 30 min audariiwualu USP 31, NF 26,
2008 2898Lia PPNL HCI
lunsdaaddasdrsnanedanievldsasas 50

LAZATWITHATALIAN

(T.,%) Wisuiisuivoudanfouilay HPMC
UINAIBE1I N = 6

msg@%’ummfﬁmaamLﬁ@Lﬂﬁauﬂéu

= o & = A A&

AnmINIQaTUANNTH VaIs AL RaLAAN
(Moisture Absorption of film coated tablets; MA) a4
2I0NA 8UIUIA 5 mL Y lausIvinineliena au
tufindswin (7)) F9umminiana euian
wione Tuiindrvnninnosle nssndaluaia
na aufilladiean sudina sululnaiuqu

& 4 A A v o & o

ANNTUN 75%RH NAINDNHBI NAINNUWINIA
na ausananlnaingy Wanadwly 30 min,1,
2,6, 12, 24, 36, 48 uaz 60 hr SuTlanld iin vin
ldssmuninvessdainfevdsy (T) lagvnay
¥ o ° ¥ e A A &
PIMUNTIaNa 8y AwdradnunUfow Tuidu
o o A 4 =
F90A2209N179ATUANNTUALAT 60 hr LT
a o & AN v v A & A A 9
Wwisunuonden bildiefey wazsdaniafaudls
HPMC duwaudatnd n = 3 lagls a3

WA = (((T-T)/T)x100)_ - (((T-T) /T x100) _ (7)

sample
a & v AaaAa

mMsaneRzayany 46

MFAATTRAIBEN

a

f@ATINIIW (Descriptive Statistics) %N

uwalduid | qunans (ALade; mean) waznng

N
n3zansdeya (mLﬁmLuummgm; Standard
Deviation; SD)

Aanzidayany 1a

mylienzitayanis fadalusuniuspss,
V17.0, KKU License, ID: 5068054, Serial:
5068054 9 WNAFIUUUY 89N19 (two-sided test)

Un WA H D ul = u2 - we., H: H_ is false
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fwua Ol = 0.05 14 multiple comparisons: e e,
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