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Initial

\

/\ 15 min
\ 30 min

120 min

20 30 40 50 60 70 80
(°c)

Temperature

gﬂ‘ﬁ 21 DSC curves 184 native shellac L& hydrolyzed shellac
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- o &w(? 30 min

60 °C
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gﬂﬁ 22 Hot-stage photomicrographs 984 native shellac Wa¥ hydrolyzed shellac

{acid)
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initial

15 min
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50 °C 65 °C

gﬂﬂ 23 Hot-stage photomicrographs 184 native shellac Wag hydrolyzed shellac

(ammonium sait)
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5. WaURY hydrolysis AaAMaNLRvasiay
dadlunsinuarnzausssfidusaniniTh e euiersuatiiandesaiian
&8 Wﬁulﬁgnm‘éw%ﬂué’nwmz free film uainlUnagau mechanical properties, water vapor
permeability War pH solubility profile lneFauflaussning native shellac Wag hydrolyzed
shellac
5.1 Mechanical properties
Stress WA strain 184RENTIEHLNAN native shellac W&z hydrolyzed shellac 1duans
lﬂugﬂﬁ 24 native shellac axilA1 stress Uszanau 10 Nem® Seazildnanaemudiduiile g
1unng hydrotysis luniemsady strain ey uaﬁ’lﬁuﬁmﬁqmwa‘euua:mquﬁﬁmeju
saurauiniinani Sladananlunis hydrolysis nnaviunanti hydrolysis faust 30 iyl
Wﬁuﬁ’tﬁfqzdﬂummﬁﬂﬂu.ﬂ:mnwiﬂmsLm?ﬂuiugﬂWﬁ’uimuﬂa’nﬁm’éﬂmﬁn hydrolyzed shellac
s 120 Wi BiaaunsnusFenlugURdauls
Tong tasAnliuaasliiiiuda tensile strength 999 polymethyl methacrylate block

g | & -
copolymers aziuatiy Mw  gawefuwed”

asudanaspnuwiliaresiddirienan
hydroxypropyl methyl cellulose phthalate insefisl MW winfu 33000 azilrnuannanRgnTiieey
QInNgeAE MW winfu 200007 uenaniudadeliseuiadnemisaouiavguresesdilszney
waudn waudnazsznoudaesaniiiy polyesters Wudnilug) (ﬁquamﬂugﬂﬁ 1a) Adnwousuds
uazdqutingdifly single esters (ﬁquam'lugﬂﬁ 20) Hanwaiin™ Fauununs hydrolysis A48
nalun1tMnane backbone 784 polyester chain #anals MW asauinansnazin WiiUsunn

S X . a XL
single ester ANNNTW N1l NEavg uasraLENIRNNINIWILES

5.2 Woater vapor permeability
o e a ‘D’ 74}4‘ unﬂll 1 - i) -'l’o 1 5
wakdnHmNaoiug” salluguaniFndunntestswedne fliativin i
a 1 i L » ¥ «l .
anunsotnlUlseynaldfadnandnenduternantdilumeiudn diassinauaunis hydrolysis
= 1 a cr} A - 5 :‘
Huaslansinane polyester uan/fuunasnnnuanantifesiday lunisfineeitiamsiagey
HATE hydrolysis s water permeability sadRausAqe Tnaszitiuainan water vapor permeability
coefficient (WVPC) fauamslugi 25 anmsmasaewudn WYPC taagauanfiuwaltinansaile
Waanlunng hydrolysis Tneanasraudtetmauludas 15 wiusnaeants hydrolysis uaziinwg
indnazanaudntaeiiainnanlunig hydrolysis 8Nd1 15 WR - wanmaaaudadlifiuin
=y ] < 1 w 4‘ o A’ - 1y - ‘u’ [~ 2
pdauguvTedaufoniniuzastaudnuaninlivininsiuintesaaudinanas  luniemsaion
[ ‘0’ -} A’ 4 [l = L5 v - -3 Y
nsfMuiasaldnfAnInTu fniraresunaldannlasafaniandneeswandn n1s hydrolysis 1ae

- 4 . J C da . .
wrnglutiondauiiin  amorphous Az livRedoufidlu crystaline  MflannuzilWNnNg
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- o X o = o v i a r oo

WNMOUNINTY  Teean1svaaesi Waanafaaiumaauiiny luisuimdenann polyviny!
1 i @ , g v

chloride™ w#a starch’™ dannaufin crystaflinity Suaiilin1stururadauranas uenainiiugn

nnaaane polyester chain Tudaw amorphous fafinavinli mobility 1emadiesunnay Walania

[ R & ' = £ o a ' &
0i#l hydrogen bonding NNTuseninegawafmaiMnlAndnme matrix Auvdusnulé

5.3 pH-solubility profiles

] '
g =l

waniniifeiduiiddyRaduasaneil pH uanndr 7 salimairdeengdrlindd pH
Ynendn 7 faldean enfndeulnnraudnenabiunniaieasaeludTodndausild mevaaes
ennlévanns hydrolysis Wlauin free carboxylic acid TatiganAn acid value ffindn Tunng
nnaeiaznaoseifasAnmAadiugIEwINAY acid value Tis@uiumsazany Tnel4a3
mswRenlugUueifiduuazAnenisazaeluy bufer §i pH v Taevinmsudadly simutated
gastric fluid (SGF) rewtluman 2 Hiluaiedewnnazlunsumazannsieufiasinuns
axantlu buffer

;ﬂﬁ 26 uamd pH solubility profiles PR UTAUENT I ILINN hydrolysis ﬁLqmﬁiwq
t‘nal.i.ﬁnaqno‘ffmti’nﬁwm'amxﬂ::mwum f pH g 7 uananiidadenidamsfisany
A7 hydrolysis Hnant 1w RudnTinnsasanuBnnTueth s pH Andnisawinfy 7.0 andi
athauty 7 pH 7.0 WRLANINsALANEMNAL 22.0, 44.6, 55.5, 61.8 uax 72 % &Y native
shellac k8% hydrolyzed shellac a0 15, 30, 60 WAz 120 WIF ANAISY TaeAn1sazaE AN

& = o o . LA a X . (] . . X v -
FURANFUNUENL free carboxylic acid LWHITNAY V]"II‘HNH’]T ionize N"tﬂ‘ﬂﬂLLﬂtﬂZﬂ’]F.ltlﬂN'm‘ﬂu
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Max stress (N-/mm?')
Strain at max stress (%)

0 15 D 45 &0
hydrolysis time (min)

= ' a
51l 24 marawanlunis hydrolysis s Stress Uag strain RIWAY
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14
% 12 5.76
- .
*E 10
< 8
E 6.50 5.9 5.67
E 5
=
:9 4
g 2
2 9 |

o 15 30 60

hydrolysis time {min)

gﬂﬁ 25 WATBILIATIUNNG hydrolysis sia water vapor permeability coefficient
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100 — ]
o |
S 75,
8 —&— native
% 50 = = 15 min
S —i— 30 min
25 - ~s¢= G0 min
| —¥— 120 min
0 1 T T T - L = T 1
6.6 6.8 7 7.2 7.4 7.6 7.8 8

pH

g‘l.l“f"l 26 pH solubility profiles B89 native WA hydrolyzed shellac
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6. UUIUMTLATHNURAMANTATRILUIAARDL

6.1 AnaNLisuaEinwY (core tablet)
Tlunsisulsistanedaunusaeiiniemeniaumss (direct compression process)
uwumuqum:*ﬁql.m?Harﬁiﬂﬂmumawmummamﬁﬂamﬁmﬁﬁml,ﬁm Tnefidadouresenuazans
dotifumugasiuandliidiide  anuemmaseuRuasEluA N wudediadianasd
dhlumsdadmmualundaan iy Tnefidsunusioend A lugee 98-102% Auudaludae 8-10 kg

WA INITLANATALNTT 5 W WAZAYINNTENERNNGN 0.5 %

= &
6.2 NISIARDUYILUA
=: 1 ™ - , Y .
mL:.ImLLnuﬂm%qnu’lmLﬂﬂﬂuﬂfaTﬂfﬂ'ﬂ native shellac WAz hydrolyzed shellac wax
o at o 4 das ¥ Al ol - o v -
MmsAntFaueusudaadeunldneraeunwranlnasaamauansiae  ethanol  wie
. -!J’ v yg - . 4 ]
ammonia s nnsanwndiasdiulsglfurerfeutes native shellac fiazanelu ethanol wudnas
- i L] 5’ - = JJ I\I lg i z ajn
waaulasfiBunouaudnszAuatnaies 5 mgiom® (Awmanwinaaudniiintusefuita
gAANIVNR) grnnsavn e udaeaautiunimagaun suanfa i SGF wWuian 1 $aluals Aqls
v
(-3 [ o L] -t dl L
T BunoasudnszsuiidwiuniaedeumenFrudisulugngamdniu uazainuanisadeulneld
1 -3 di 1 N Al oa lJ = =l s o
hydrolyzed shellac WUINIAWENARIUMNT hydrolysis Arildnssimiaouasiiuualiiiasimeiu
41t Taeaaudnitinunis hydrolysis Whaaan 30 wwnzaninndraslfundeimttaanziuléidie
P - v v b4 a & a 5 ml e 9
Tneannziiawianiaeld ethanol FuhiRaninaiadeuuaziFaufiaueanizendnfivdauine 14

RUANT hydrolysis wunanladfiv 30 uni

oy & =)
6.2 F!mﬂN‘Uﬁl‘ﬂﬂ*ﬂﬂ']LNﬂLﬂﬂ’ﬂU

gdiawedsugniniyageumsdedouunlu USP 23 & iy disintegration test 144
Amuaneld enteric coated tablet IagiFaInNmsIsaaLNIUANAY Y SGF ANNIIMARILNL
1 - 4 i o A'J 1 . ] ar 1
Fendafirdaudaauaniitnunig hydrolysis 910097 15 wiiiuansaluy SGF luanunzanunga

v 1
1% ndmanivdaieulamfauilimaseuselu simutated intestinal fluid, pH 7.5 (SIF) lAnafs
namslugit 27 e dimadauiisusiae¥gaminenadau ammonia Maatlunsuansatiaunds
Wafeuiuld ethanol atiedaau endatbnaduenuiafndausng native sheliac ugy ethanol 14

. ' o ¥ d

vantunsuandatszann 17 wii lwaeildaadszinn 10 wih dwiuiienlugy ammonia 3
| dl 2 ar s e 1 - | L7 . q 1
WazfisdasriuansuiBnsasaneiandrasldn mswrenlaald ammonia sz lWifie
ammonium salt 1auawdnfiay (Waua 1R TugUf 19 Usznaussiiiu peak 189 ammonium) 98

narazanefAnduilewmaniagld ethanol Taaaudnazelugyl free acid
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uanaNLET M udIINNeRa Ve dinge hydrolyzed shetlac vnlfissiapdauwsn
B : i [% . a0 e a~ 1 1 -1
Fagauiiafieuiy native sheflac uazfimnudusiusiunanlunig hydrolysis Arataguedia
ARABUAIE native shellac, 8 UaY 15 min hydrolyzed shellac lawl¥gmsinauafiey ammonia 14
anlunsusndadssanm 10, 8 ke 6 WIiRINAIAY  HanImaaeR A ANReRAReITLAINTS
c o o [ : 4y a
aratredfduIanAnAwandluzll 26 Wanealuns hydrolysis  MalfiRuun free
o Ll L2 = j -3 L) - - ¥ 3
carboxyl group TRWIALAN dsnan Ifnirazatefundy endiaeasulauansialaiiaau
¥ 1
&5 dissolution test WA mmesaulaeld paracetamol FalludaenAaudraiu
nae  liflanudunsavisadannifuluswfsdiftesswinaflduiusaen dlusunalunag
Anw Tnavinmameaauiy 0.1 N HC! Wunan 2 $alauasinnmamaaausialu phosphate buffer
pH 6.8 leinanimageuduanilugui 28-29
J -3 -
71 28 uaRINTALALYEY paracetamol AMNYUTMARALFILITAOUAN NRIRNMARBY
W 0.1 N HC! haaan 2 daTue euismfisusiae native shellac, 8 Uaz 15 min hydrolyzed sheliac
Mg ammonia fimsuasudessviniy 0.2, 0.29 uar 1.32 % AnAFUkARLAuTR Y
gungolunNMUNTANARAITE AN HATNNT0 LN TENEITeINIA (acid permeability) rluluen
o - v X d a , a & .l o o
Wiaradaudunntudiafunarluns  hydrolysis (804N TIHAMNANAUTTUNITASAETRS
a - & A ou e \ a - & o -l .
WaudnRauRNNTy  wananiiudadanudngdairdeulramaudniiezanlugl ethanol §I acid
- X d A P )
permeability ¥ nTuiaiuiuwisunlugl ammonia
gﬂﬁ 29 w4 dissolution profile 184 paracetamol ananlawmaeylu phosphate
buffer pH 6.8 euimARausioe hydrolyzed shellac 1A dissolution finanntn native sheliac Y14
- L 1] ‘J . 1 »~
nswisanlugt ethanol Wia ammonia  tndpativituiivnen 120 WA FANMsazaBviniu 60 uax
83 % @ native shellac WAz 8-min hydrolyzed shellac Tug1 ammonia AuA16L Tunsiiaes 15
-4 -3 1] A 1 ]
min hydrolyzed shellac ¥nldenimedauiinnslantldasarfidnd i ludasdszann 45 wibiuen idlaq
r d‘n -3 & dl < .\ 3 1 g dl Lo Lr =t L -3 1 9 1
annfduifaedinfiasaensgfisandtuwsadrdsfioafidaildraudraviisafudaon luazldunn
v
agnvianna Mlfidaenuan denegnieluaslasdesenasnindindnludasine dmsu 8-min
hydrolyzed shellac wazdindtludassuslefduiiseensquaasliindoaviuasfduazazans
wganHALHILEING"
o ar =y . . . ] z ) d' | 73
AuiunnaufFeuiiey dissolution profile szmdngmTuieARaLNlE ethanol uax
. =l 13 -~ o < Al < 7] f L
ammonia a¥fnafisenadasiunaniauansazestdiamaey  gasild ammonia azliinislan
. ' e . of
Usanefissndandtetnedaman  8-min hydrolyzed shellac lugy ethanol azlvinisaranetndet

19A7 120 W iy 29% Weneiilug ammonium azlinislamldantia 83 %
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18
15
€
E
@
E
s 8
e
o
)
=
3 O -
[} B
3 i
0 1 - 1
native, 8 min, native, 8 min, 15 min,
ethanol ethanol ammaoia ammaonia ammonia

= o -4 a ' @
5171 27 maraIRT hydrolysis uartiinranienafaudansnIsuanaaly SIF
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2 ! - S
e
2 15 . ) o .
o)
2]
0
o 1 - _— -
€ :
g :
g 05 —F
&
0 a I 1 I ——

Native, 8 min, Native, 8 min, 15 min,

ethanol ethanol ammonia ammonia ammonia

U#l 28 1331t paracetamol iasanaudnagavlu 0.1 N HCI 2 T2l

2al)
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100 -
- -0 - Native, ethanol

90 -
80 - =4 = B min, ethanol

70 -

—ep— Native, ammonia
60 4
—i— 8 min, ammonia

% Released
oy

40 —o— 15 min, ammonia
30 -
20 -
10 | A” Lo
0 = -O 1 1 1 L]
0 50 100 150 200 250

Time (min)

gﬂﬂ 29 Dissolution profile \1 buffer pH 6.8 #@4 paracetamol AMneLNALARAY

(enlawpRaugNYAAeY dissoluiton T4 0.1 N HCI Aieuilunan 2 dalua)
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6. NITANHIAIMNAIA]

, ' y o v o
native shellac Wax hydrolyzed shellac Vsigtisawialugtes Ady sauviseudniafauiiedoy

]

MNIALANAINET vialugt acid waz ammonium salt gnvAsBUATNAMIREUTBUSLATIE

-

& o o - v
U 40°C RoWIURIINE 75 % uasinniaguasatuszaznietuioan 3 Bew dnaduans
pa i

be =

6.1 Acid value uar ester value

A7 2 LARSAN AV AT EV 189 native sheflac ua hydrolyzed shellac 'ﬁﬂgj'lugﬂ
acid  wammasaawLdY AV Sunliussadlutosd BV SAnanntudledfinsrazinantunniu
{mtl hydrolyzed shellac finsnffsuulannnnindladiouiu native shellac uazmswdeulas
FAntuatinaradanelunan 15 u lumniaanlunis hydrolysis

IR 3 UARYAN AV UAZ EV 189 native shellac uaz hydrolyzed sheltac ﬁ;ﬂgi'lugﬂ
ammonium salt AMNHANNINARBMLINAR AV uar EV BideuAenuulsstmmuiiefoumisaudn
gt acid

AV lupnfiuanafiaiunn free carboxyl group Waned EV uamede3unm ester
group TWauin A1 AV fansauazen BV Ruanntusassliiudeuun Wunnsaanedaann
esterification $vwiN4 free carboxyl group W&z hydroxyl group WBATAUAN N7 esterification 'ﬁ'ti’l
auntulmassumldamarnsssringeweame M e fime filaraira deuulady
anﬁuLLa:ﬁamauﬁﬁLﬂﬁﬂuuﬂm‘lﬂ Y NNFATANE crystallinity faznsnsiell) nsdinnanlu
N9 hydrolysis ﬁ']'l,ﬁrnauﬁ'mﬁwm:umﬁﬂﬁmmﬁamnﬁuﬁimﬂmm:ﬁmauﬁnaﬂmgﬂ acid usiii
waudneglugl ammonium salt azinldirrmasianniy dalunsdingall carboxyl group ax

wasuulauflu carboxylate Tufanas esterification 17U hydroxyl group enn

6.2 Alcohol insoluble substance
. R o
#1397 4 Ay 5 usAadiinnd alcohol insoluble substance (AIS) ARNIUNAIRNLA
a » -] P . . LI

Lwﬂﬁm:r'lﬂfJ’mﬂﬂﬁfi‘ﬂmt‘ﬂﬂl.mnmmmulugﬂ acid UW&r ammonium salt ANRNAY  hydrolyzed
- o X . s . , '
shellac Moglugd acid H1funns AIS WnauatnsmTRINNdIRaWeLfy native shellac  aef

. & - 1% - X " ' -~ ' , A o v » .
1981 hydrolysis WnnnTuiinualtiuniniutvaes AlS deand andaatradwdaniuld 15 du én
AIS TlAwinfu 33.8, 10.0 uax 0.2 @ mFU 15, 30 was 60-min hydrolyzed shellac AMNAIAL UeN
antlufallafinussudtraasudnlugl acid uas ammonium salt Wudinaswizelugl ammonium

salt arilAn AlS Annddmau



m:‘ﬁmuﬂmﬂué‘m1numv'm"mqﬁuﬁﬁ?ud:‘=mn1‘nmﬁfﬂIfxﬂummﬁﬂud’wiumrﬁﬂﬂ'dmgdﬂd’ wi 45
AN5WH 2 A7 AV uax EV raasauanlugil acid vaavatauanamaia
native 15 min 30 min 60 min
Time{month) AV EV AV EV AV EvV AV £v
0 771 122.7 98.5 101.5 106.1 94.6 1151 84.8
0.5 814 118.4 4.7 125.4 96 104.7 81.9 118.0
1 77.9 121.9 56.0 144.3 62.8 137.8 100.3 99.5
2 757 1241 50.4 148.6 58.1 142.6 88.5 111.4
3 74.8 125.0 35.8 164.1 39.2 161.4 53.9 146.2

% CV is less than 10% in all samples

= ' . ar ar
A1579% 3 A1 AV uag EV eaagaudnlugy ammonium salt MAIMARALAITINALY

native 15 min 30 min 60 min
Timel{month) AV EV AV EV AV EV AV EV
0 76.3 123.5 999 100.1 106.2 94.5 119.5 80.4
0.5 76.8 123.3 97.6 102.4 104.7 96.0 111.7 88.2
1 BO.7 119.5 99.9 100.15 105.2 956 113.9 86.0
2 81.6 118.4 97.9 102.1 108.5 92.4 114.0 B85.9
3 80.6 119.2 91.1 108.9 113.3 87.4 121.6 78.3

% CV is less than 10% in all samples
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-
FN§19% 4 Alcohol insoluble solid TauaiauLANUgY acid

Percent solid

Time (month) Native 15 min 30 min 60 min
0 0.6 39 1.3 0.8
0.5 0.4 33.8 10.0 02

1 1.6 50.7 45.1 6.4

2 3.9 57.2 53.4 238

3 7.9 69.2 66.7 54.1

% CV is |less than 10% in all samples

Py , , .
M54 5 Alcohol insoluble solid m'aqwml,gn'lugﬂ ammonium salt

Percent solid

Tirne (month) Native 15 min 30 min 60 min
0 0.1 0.6 1.0 20.5
0.5 0.3 0.5 0.9 1.0

1 0.3 0.5 0.9 1.0

2 0.6 1.0 1.4 2.1

3 22 42.5 7.0 1.3

% CV is less than 10% in ail samples
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=3 J - i -, | 1 ¢ 1 .Y
waudnianuasdiadaldaslfansiiinuaniBliazansly alcohol Fairaziinan
Ufjfisen esterification $¥win free carboxy! group it hydroxyl group FILARIRINAN AV Tianaa
} ﬁ' z ' A 4 = + - .o
uaz EV ffinnnaudanlanananiuds  Teaannziuianig cross linking seMinananafiuaiin

Wlmrsa¥rflaualvniussnisazartanas

6.3 Powder X-ray diffractometry
ol o < o = )
WaTUN1IRTAABLANHZNINANTEY AIS LAY AnwiANALFALL T e TYIg4
maessaauinlugl acid uar ammonium salt Sannamsaaaeudiog PXRD Iinaduasnslugi
30-32
UM 30 uamAd PXRD pattern 989 AIS Aiddn®oE halo pattern uaxlainwy diffraction
peak AL3ons 21.4° Fanu'ldlu native shellac wax hydrolyzed shellac (Fauanalugih 18) uanalk
-3 - ) L § -ll“ 1 o 1 -Ii o - -
\IANMIUY amorphous ataNYTRlIed AIS  HamIAResT Iiudulawaudniiansaanusa
1 . pr . :'r -l o 2 3 -3 =
Faeauqunng  esterification  wnluannWaanuduadnudivesssandnuunll  Teenaniis
. . :’ - : dl -y [ 32 B . N ] i
esterification UuAnfintuludiundy crystal 1aanedafing nadfia cross linking agalaifu
1 - -y A 1 H L]
suilonsswineantrsanefmeflusFnndounidy crystal Wsvdiuanwaivinlinnudun@nuus
Tl
A L]
71 31-32 usmanlFuudiny PXRD patterns 483 15-min hydrolyzed shellac #sizeia:
Tug acid uaz ammonium salt #&sRINANEAMHATEWAAY 3 ey ANAWL HANmMARDY
W1 diffraction peak 1 21.4° Hanansetinunifiawizunlug acid Tnaseatatinedaaunielu
1981 1 Hau WeAsy 3 1Aau  PXRD pattern aslidneaisInfiAsaiuiuees AIS  wsiilafleuiugy
R ] (K] - A -J o - - . . 1
ammonium salt wudnbirasdniaulfuuwlas Weawiuasy 3 reudawy diffraction peak 8¢ uan
v
anHduiusiaatne native shellac, 30 WAz 60 min hydrolyzed shellac fAnURATUNUBRRITY
- i A L 1 A N [l 1 - .
Aatlawy diffraction peak ﬁ‘ﬁmﬁulumﬂmﬂmm?ﬂ:ﬂugﬂ ammonium salt ustldwy diffraction peak
H o o ] i [ J
wiefl intensity aass ndanifiuasy 3 weu (Wlduansgdnm)  anusiildaanrdesiunails

39N AV, EV uaz AlS udunaniaiinanuasireatawanlaamzunlugyd ammonium salt
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w48

10 20 30
2 theta (degree)

31.[17'1 30 PXRD pattern 284 alcohol insoluble substance
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0 month

1 month

2 month

2 theta (deqree)

gﬂﬁ 31 PXRD patterns 404 15-min hydrolyzed shellac 1ug acid
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nsmnsaudnanuwasingALRd s ineie idumandavd wiunnitdengdnld wi1 50

3 month

10 20 30
2 theta (degree)

gllﬁ 32 PXRD patterns 484 15-min hydrolyzed shellac lugil ammonium salt
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6.4 IR spectroscopy

gﬂ?‘i 33 uaritffuuifia IR spectra 284 alcohol insoluble matter, 15 min hydrolyzed
shellac lugl acid reuuazudauduitlungn 3 wew nanimmnaaumudnlifinnuunnsnafuatineds
1A% Dauaidn ﬁoﬂﬁﬂqﬁmm@mfauﬁqna’wﬁﬂmﬂmﬁﬁu WU AV, EV, AIS ka¥ PXRD patterns WANAIY

=

My SedlEdud IR spectroscopy WanansnldiihitifianageumnuasinBeudinufeting
waudnld Faiasfsaenn carbonyl stretching 47N ester group WA carboxyl group Aadulu
FrmisilnglAest i overlap iy broad peak ffunie 1700 cm”® Srenadestunanis
Anwnanlunag hydrolysis #ie IR spectra 284SAUAN (gﬂﬁ 19) uazn1sAnilae Specht uaugiion

o s 73

d = L 1 A 1 (-1
348" Seuamnaliidiug IR ldanisoliauenAuuenfaatanan s

6.5 Hot stage microscopy
wadumsfneuBauidiaurnuasiarssasudnlugy acid waz ammonium salt 4
- 4 o a o o a o [ v
Fasyavsanvarviadaurenssudnfi@ouulas  Reinnismssaaulnanistfmanuieuuay
theguiiuszacingld hot stage microscopy WiuuWitshagwfiulidiuszasinansineg Inads
wanalugils 34-36
\WaGusiAnmAinaasa native shellac unt hydrolyzed shellac ugd acid axiEw
waanwmaafgangiisennn 53°C (U 21) uazvaauwuateu 70 °C udvdsanifiuliaudingd
1" | q' d' - 4’ =l d' 1 'd ar - 1 q‘
wwalindnarBunsanwarigungigeauiazinisvaenmacibianysol  Aanahetinalugi

34-35 U7 34 uamsAaatnuilanivly 2 Waunwin native shellac Fuilnmsvaenmaciigamgiigs
& ‘ R ' ,
sz 70 °C uazvaanvuaigruugiszuans 80 °C luaneW 15 uar 30 min hydrolyzed

shellac Guvaandl 70 °C  wrazbifianiswasmvanativany rolullingnmgiinints 100 °C
i« . ; . e o
wazifiaivifiuas 3 ey azhinunmaasvanfianysalluynsetrafouanslugii 35
amumsudniieglugt ammonium salt wudnHAYNLANGNTBIAMARIIMATAN

tasszwinugaudnneunaiy (FUR 23) wassudniiafiudlungn 3 weu (319 36) undaeting

i 15, 30, 60 LAY 120 min hydrolyzed shellac aziFunaaufigmmnii 72 °C, 62 °C, 53 °C uaz

b ']

{
=l az

49 °C muAFUEaGENAY wazudlRInnafiuthuiean 3 wenazBuuaenfanmnil 70 °C, 65 °C,

L] u

O o] o g v oA o d'd 1 . ﬂﬂ. -l - .
50 °C uaz 50 °C ANAIAY LAALIITUDIAITHAIAMRANINY8Y ammonium salt LUeWEURY acid
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15 min hydrolyzed shellac. 0 month J

15 min hydrolyzed shellac, 3 m

alcohol insoluble matter

40{)0 3600 3200

2800 2400 2000 1600 1200 800 4&0

Wave number (cm™)

gﬂﬁ 33 IR spectra ‘nml.'ﬂﬂugnqugﬂ acid Wz alcohol insoluble matter
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wel o, :
= &~ 0 min

= "™ 15 min

o & L] ‘ . ' 5 B”j_ b {lﬁ
T G' 2 m L & A 30 min

, - 60 mi
- CA’%’ ¥ :Q(D min

3 v 2 @

50 °C 100 °C
8 g @ o
® @
%‘? g 5 - % @, 120 min

% 1 % ¢
50 °C 70°C

gﬂﬁ 34 HSM photomicrographs 2atsgauaniugyl acid wRALNY 2 \Rau



- P o v v a
msiRTAuRnInuasIngAURT hattsna ineie Midusnafa udiwiunanignaganld wiin 54

0 min
15 min
" 30 min
A B60min
120 min

0 @

50 °C 100 °C

51lfl 35 HSM photomicrographs aasauanlugil acid udatiiu 3 (Fau
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B oy
:@w ,_ ) | d‘r | 0 min

15 min

30 min

60 min

120 min

40 °C 60 °C

ar B =
‘iﬂﬁ 36 HSM photomicrographs 'nml'iiau.aniugﬂ ammonium salt ¥ealnu 3 iAau
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6.5 Mechanical properties 1aINAN
- ) r oo =
Avinasuulaeed stress WA strain 104WANRWITENAIN native shellac uas
hydrolyzed shellac #asanifiuidalilugeu gnamaseuiusreslinadaanalugyi 37-38
nnelly 15 94 wan stress vaanniettiutinaaaslugausn wdsanmiuariluug
1 ﬂ: &’ n‘ o [ ar = ﬂll d‘ tr o L -3 4’ dll o
Tndinuniuiaa Gudiuinsundwingsui 1 sauandlituinRanude (tough) ¥andu diafu
- ‘1 1 1 L]
Whanannuduandlupl? 37 - Juilagaindayaniaiuseiildfedduaunnn uazanumnes
Adudrrnaunuduni i RaRdnaunnniiranaudnias lutsusnuasliAa i fewulatnn an
flaatinaiu 30 min hydrolyzed shellac fAvinriu 3.3, 2.2, 2.4, 2.0, 2.5 Tuamsidlaununiluug
: 7 ﬂl A’ L3 - 1 1 -
Wiadsiudnies ldaawsnuazaaaandasnn 1 1paw lnelawindu 152, 178, 170, 72, uae 68
| -3 - a - Y L3 -J
uaseu Wafuluman 0, 15, 30, 60, 90 TUATNAIAL 11189310 stress ANIMINAAIN WeaR 1E A
Adumsdasauu e umniANUAuulasRefinann 1o stress SAUAaumlainiusin
L u . a e . o ; Ca
taudidnusen iR slaaunaslinnnfny avdunandsuudssluFesmumininaziiaen
- T d‘ -X sﬂl “ e & 1 -t ::' 1 " 4' -3 -!u’ L
Adunvanunruiadudaiuautuludswsnuandaniuas sz unsaaudaiuingdiunu
UINNGT 1 haw
.} = R o & ] r 1 .
51¥1 38 wamnswReuutad strain w&aanifiu Taswudmniaeeng strain fwualiy
1 ar li‘ R - 1 nd‘p 4¥ ‘l a !rdi‘ 1 = v
ansatinsdaeuiouanatisnauiiavtuitssasussulmzunawdiaiuly daiheseiunedanivena
o o ﬂ: 5 d‘ - - - L 2 A’ o LT3 o 1 c’i‘ |
Fenry stress AnntuRRranRduuadias whannauinl¥aonstiaueuanad wananilugads
1 - 1 - ﬂll 1 o o Lo & ] 1 d’ =
vnazaiuneliann plasticizer Aisswaliluszuinsniafiui duanautaveuadaiiseey

AUFURALTATENAIN CAP vita CAT™

. = a
6.6 Water vapor permeability aa9Way
Henrausauinnniaetiteil WwPC anasluteq 15 Suusnuariiuualrindaudramed
ar [y - o . 1 ] '

w&IaN 15 Tu Aauanslugu® 39 e native shellac 31A1 WVPC Aaudnagands hydrolyzed
shellac uaza1 N7 hydrolysis lildasfiuaunmin ynAaat1aae4 hydrolyzed shellac 1A1 WVPC
atfludaq 3.1-3.4 g*h *min *mmHg " Weifiudiad1aasy 3 1Reu A1 WYPC fissasiuiianny
frtusiuandanturssfdanulfauad Aduiiuituuactinueuiat aaliasanilduvasia

- ] n‘ A/ L3 L %‘ ol ] J = g =R A‘
awazilarumnuhiisawin e uaninsnsedlan unsgueudlaRdnisennauntun sy

3
ALl
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~—— 0 min
~—— 15 min

J- —&— 30 min

Strain at max stress{%)

— 7~ 60 min
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Storage time (month)
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=) min === 15 min
—d— 30 min v e GOMAN
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WVPC (g*h-1*mm-1*mmHg-1)

0 1 2 3
Storage time (month)

gﬂﬁ 39 Water vapor permeability coefficient 180 HAURNHANWAUAL
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6.7 FlNﬂNUﬂ‘IIiNEﬂLNﬂLﬁﬂ’ElU
- a = . =
WeAnEA AR TeLFaULaTed hydrolysis uarna e8I gsTN g
ammonium salt FaAmuaNTRYlARReY  WLLAReURFTENATN native shellac WRY 8 min
1 v
hydrotyzed shellac ¥iwsizeavialugl acid el ethanol uwaz ammonium salt Taeld ammonia
. a < v a o i
solution gnldlunswwdeuenisuasinnisdneimussiauFuudausdisefounld uaflswy
1 disintegration U8 dissolution Hn1sasuudasdmau Inenumaldauutlasnielu 1 ey &
uamalugLln 40-42
o ) aof o n‘ g 1 -~ d‘ n. o
gudapiouiioalunauandmnavadtetmauly SIF dWamnsseznanluniaiy
o 1 -] A o L A o 1 J
Tngmuluyndedrautauanivinnimegaudsuanddugli 40 ensedradu WaAulfiduaan 1
wew endinflpAauding native shellac (ethanol), 8 min hydrolyzed shellac (ethanol}, native
. . . . 2 X
shellac (ammonia), 8 min hydrolyzed shellac (ammania) aimsuansaintudly 51.2, 38.6,
50.0, WA 34.6 WA PNaPY WaWauiuaewusdadldiuanlunsupnsdamintu 16.4, 14.0, 0.8,
1 v
78w WesuFuudinuszudnnisld ethanol uss ammonia wudauAnazlalmsa 2 natl
uiatelsAniunasld ammonia azlfefiamdavilduatlunisurnsdundn wazilswTauiey
R
NAUEINNT hydrolysis BawUdn hydrolyzed shetiac fal#liarlumsusndfdundretratman
2l 41 uaraiunng paracetamol fiazauaineulsafattiianagaunisasaialy
0.1 N HCI psu 2 49l mamisvmsaswudinisdamldetenainyninedniiAtiesndy 1.5 %
4 o e c d a b u . o . . .
WaGuiy endiaieaeusay hydrolyzed shellac dnistastasaeBuinndn native shellac wél
] o ar & 1 sl L7 d' 1 o [BR] - ] n‘
atialsfmuudaannifunudniunliniaeslanddessennmiosssuasldimsafiannuunnstai
o | oo . - H A
darRuTEUIN native WA hydrolyzed shellac udasliiiiufia acid permeability Atiasaadiafiuuny
g4 v e .4
ANINTSNA s RNANTUSTY WVPC fianassat
>
duFunrazanaaessniu phosphate buffer pH 6.8 MUNLHATEIN TS AN AN
FuWusiunaresmsuandaly SIF naore Watfinnarluniafiu enaziinnslsataesiasainting
danaunmelunan 1 @Wew  1aw hydrolyzed shellac TWimsUaatldseanfininndn native shellac
L7 1 1
wananiludanigld ammonia azlfitnidlamdauiivamsesanléiuinndtfuanialugli 42
dl o 1 [ dl i . . | » .J 5 dl 1/
auvavn WigauAnTet]lugammonium salt faflmauasaiansaliarasisnda
o - !ﬂl d‘ o “I’ v at J 1 1 2 [
funssuunisiunisiia salt wazniaduundastes satt Wafiuiald  Aedldndraniudaaudn
. , - . X 4 o e
@qlugﬂ ammanium salt  NAMHAIRININTULUEINTISIN carboxyl group L']ﬂl.ﬂﬂﬂul‘lﬂﬂ?ﬂua‘ﬂ
o L% - e . n = g 1 1 [l -] -
carboxylate N AR esterification 7 hydroxyl group Waaulienn weatinalsfimunasiie
v e X . 4 -
salt Yhadlullgnacldinntuetnsanymnl lanatadl free carboxyl group UndsufiLNABN A
i - . y , i X o
salt Anfeagadaamnsaiiin esterification 1 wananiluda ammonium salt Nifinaudsetlusuga

. ' - . 4 . ,
ffu ammonia \iaanmRgaaudssnauduiiainiuigadulylddn ammonium salt uedaueta
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waaszmeaanvinlifie free carboxyl group Andanasinlffifendaly Teasnadasiumesud
AnwniU ammonium salt 189 CAP  faudmelfidiuieniadaewidadann ammonium  1flu
. 18)
ammonia
dll a =l [ o oy o o = dl
Wenmaureueunaarmasinradaaudnlugl we Rdy uay endarden e
wiztlugd ammonia  wudnnneFesilugdandiawdauiu Annasbitszansatamaiiinme
a1 waulsadunmainuailunisuanduasnisazaneedsn weafsuiuaaiiawsen
, o e S = v v = P -
pglugtviteRdudsiiuualifvitaueianinlaudienitasy 3 1ReW wanmadey AV, EV,
AlS, powder x-ray diffractometry $9N%9 hot stage microscopy Wudngeluiinaalasunasdman
wandliiiudnausunisefaumnisgnsinfuriaatsildalulneadeuinasiidausaimsiday

(-3 3 d ] |
aartdtaaandnlfidauanaudor  WaRensantiauiunirivniseaasuwudninis aanfaulu

MIARALINANNGT 40 °C kaslurmzauwienaannndt 50 °C Whasamatedalie Feanadiunis
v liRannsaaeda lutusnuasdenasamuaialunnfiusserenold  uenaaniludaanston
#1 19U plasticizer @elinsdnfieAnluan e TulltoroamaniRrensaudn Wy n1sen
/9984 glass transition temperature (Tg)  anfIatNaTu N9RY glycery! triacetate aalugaudng

' : o adl
" \fa Tg fiansuaviiassngamgRnidlunisdinm

nan W Tg amaeann 59 °C iflu 30 °c
w o=f g . 1 L4 L9 = o=l o ‘\’ -g ar :"r all - o
ANAIMTIAINANG AT Tg aevinlineaRiuadil mobility WuNINAL  Avdulantafaviayfjizen

g J as b3 i i 1 !
azflululfunnuilafisusuEauim@eaiiel Tg gandn
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Disintegration time (min)

[10 month
50.00 0.5 month
25.00 B 1 month
0.00
native, 8 min, Native, 8 min,
ethanol ethanol ammonia ammonia

= . . . o ar y
g1l#i 40 Disintegration time amsznilmaRaLly SIF uasnuTuaasing
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(10 month

1 0.5 month

% Released

B8 1 month

native, 8 min, Native, 8 min,

ethanol ethanol ammonia ammonia

g1 41 % released a4 paracetamol waanaaaylu 0.1 N HCI 2 dalug
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120.00 . o
T 90.00 ' [10 month
2]
S 60.00 0.5 month
:\é 30.00 ~ — Bl 1 month
0.00

native, 8 min, Native, 8 min,

ethanol ethanol ammonia ammonia

gﬂﬁ 42 % dissolution U84 paracetamol wdaagavlu buffer pH 6.8 1Tuaa 4 Falng
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A7luarlialauauLus

7
=l o o

neiduaNiidngUsrasdifenseanauitaudnuasimuniananiifloglu lsumalneduiu
Wl lunisiedevidaladeenganldlnanengndaulatsquanifaaesudndonsuaunig
[ 7] ] £
partial hydrolysis WAAINUUANNIIAMAsaLiReAnyuATasTLuNsilianuamTRYausaudn
e Galedeaglaeil
i . -] -, A’ 1 -3 1 1 H
1. UQUN"7 partial hydrolysis saagaudnaziiniuatnazamia lutawsnuasAaudnamed
lugnanasiann Inafimnuduiusiuaudundnuiduasagsudn  Tugasusn nag hydrolysis
aufialAatnaramiiludan amomphous wazastindiaaludan crystaline finsFeaiTeanad
- .
WafMldusNnNgn
AR, g { L et
2. Hydrolyzed shellac  Hananumnisazanumuudaiiannduiusiufbana  free
[ X a X
carboxyl group AitRaAu M lfanunsaifie ionization uazazaneliunnau Tne free carboxyl group
a o & Ha aly | alal e .
NIWHIUUNA pKa Plsiuansnaiy free carboxyl group NHEAN U84 native shellac
- oo e o was - , A P o
3. WeéuhsiTunan hydrolyzed shellac Hamantmnaauuaziiavguuntuilafieaui
. 4 [ g i . i - & i - ;
native shellac S4UNAzANWUSAL MW NanauaziFunnieas single ester ANNINTW Tafiaiias
v
NIRNTUIUNNT hydrolysis HuafaaNn polyester chain Wduaaziunedruiafiy single ester
el o - ' X
nilanwusiangunnay
. o AI ] i .
4. Water vapor permeability 1e9RANAFTENAN hydrolyzed shellac fiAntiaundn native
sheliac  FeflAruiFanlaaiuauauiBnandneeaaaudn  hydrolyzed shellac  Hdmdauras
, . . . ¥l .
crystalline #nnduazdenasantstuttuteslaifind s Reuiu native shellac
o o ¥ ol . | Py v o
5. gdiAARRLAIY hydrolyzed shellac MEUNTT hydrolysis 37nN97 15 wiidiuua Iviun
- v & < = o 1 v . P .
aupdavldonunniy  dfiawnwiisasasilanamindudenlddaunnduliaideudiy  native
shellac Imensldunemdaunwdasiseld ethanol azlsiendaedaviimilaquasinnztiudauld
N o ¥ & A oa v .
winndnlafeuiusieeiaudistaniae 1 ammonia
6. aufiaARaudag hydrolyzed shellac Hwurltiunuranisuandialu SGF Taiesasiie
| [ . u'ﬂ’ P a 1 . t a
Weuiu native shellac Tnennsldvnenmdeuszaniagld ammonia snasonusanisuansalu
nraldRuanndn deaanndasiunailfainnis@nelanlasnenlu 0.1 N HCI
. ¥ .
7. swdswmAaudag hydrolyzed shellac umnfalu SIF 1Mdqau ussdastdessnly
phosphate buffer pH 6.8 ldn1nndn audarfausng native shellac
8.  ANAFATEY hydrolyzed shellac Yaundilafiauiy native shellac usiasinalsfinu
q‘ - N < -‘
aunraina A lilaanswFe gl ammonium salt inl¥ carboxyl 2asianinaeuilly

| o o 5
71 carboxylate AAALIUNNT esterification HENNNINTW
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&, =i = oG = o .
faldnasisanunimeasadiuaadliivinissiasgananlugl ammonium salt
o [V S =l ar ; -1 ] = el ::- :ll ] ] .
arlfiandniaosmsionInaufnig uARInnfaduefitinudaniasirasiugl ammonium salt
o 1 o ] -~ [~ AI g [ 1/ i =
galiamsoiiiaruasiteasaundnifininntuetnufeswelaeanizin ldanas gy fiuay
n&‘ P ] =4 =i ae = = ‘J o ar n.:u:’i‘
AanaEuRigeattanzlulszinais dsaasiinsdnyAduindsiieiinisnsyFud pennamanddii
Wi nswBuasudnluglindashay waiinislesemainnedusssifiady Iaensysulged
hydroxyl group Wi L A" esterification U acid Ay 18U aceitc, phthalic acid, succinic acid
vide trimelletic acid iflunisumia hydroxyl group TWiinUfRzeniu free carboxyl group 24
o -=‘A’ [ o o [ . , =2 L | Jd; ] !
|auAn wananiiudlsaudniitinuauaunis partial hydrolysis Tauddnitnisasaruingu uretils
Anrunafiaieanluntg nydrolysis wiusnnifultazdsualdiguiantiRuafdu M stress dauiiu
J .J o -, ] k1 - i ]
1léiilasan backbone Milusne polyester gnaiaunifiuly Telunsdifimafinnisasaefiands
Aanisaman pKa 1edaaudnaslaanisin esterification #ael di WA tri-carboxylic acid NHAY pka

Yinaduiu phthalic acid, succinic acid 78 trimelletic acid 14U hydroxyl group Uua"e polymer
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A1ANUIN 1

Abstract

The purpose of this study is to characterize an alkall-treated sheflac
and to evaluate it as an altemative enteric polymer. The shellac was
treated with 2% w/w sodium hydroxide at varlous times. The
alkall-treated shellac was then evaluated for physicochemical properties
and film praperties. The results demanstrated that the acid value was
Increased whereas the ester value was decreased with an increase of
time, Indicating the hydralysis of ester bond. The higher hydralysis rate
was observed In the initial peried, suggesting the presence of dense
and loose region of shellac polymer. Powder X-ray diffractometry
demenstrated the amarphous and crystalline parts of shellac, It Is
expected that hydralysis was Inltially occutred in the amosphous region
which |s lonse and more easily hydralyzed.  Alkali-treated shellac
demonstrated an increase of film flexibility and a decrease of film
strength, that might be related with a lesser degree of polymerlzation
of polyester chain. The solubllity of alkaf-treated shellac was greatly
increased, especialfy in the range of small Intastinal pH. Therefare, it
could be concluded that alkaki-treated shellac possessed a patential
polymer for the development of appropriate enteric properties.

Experimental

Introduction

Alkali-treated process

Shellac (finely ground)
~dissalve in 2% w/w NaDH
~keep at 30 °C at various time
Shellac solution
! - neutralize with 20 H,50,

- dry at 25-30 °C
Alkali-treated shellac

Characterization

Shellac is a natural polymer of animal origin secrated by the
lac insect Kerria lacca, which parasiticaily grows on soma
type of trees, found in Thailand. It consists mainky of a
mixture of polyesters which chemical structure is shown in
Figure, Despite, the advantage that water permeabllity was
vary low, the application of shellac as an enterlc polymer was
declined due to less stability and low solubility at intestinal
pH. Recently, Specht et at has minimized the problem of
stability with the application of aquegus salution of alkali sait.
However, the solubility problem is not yet solved. Shellac
does not dissolve below pH 7. Since the pH In small intestine
Is between 3.B-6.9, fallure of shellac coated tablet to
disintegrate at pH values below 7 is & major problem, The
purpase of this study was to Increase the solubility of shellac,
especially at pH below 7, by treated shellac with aikali salts,
The alkall treated shellac was then evaluated for pH salubitity
profile and other physicochemical properties.

Stick lac

Shellac

Characterization method
1. Physicochemical characterization
- pH solubility profile
- acid value, ester value, saponification value
- crystal property (powder X-ray diffractometry)
- differential scanning calorimetry
- IR spectroscopy
2. Film characterization
- stress and strain of film
- water permeability
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Stress  Strain  Permeability coefficient
(min)  (N/mm?) (%)

Initial ~ 10.3 11.
6.7 19,
3.7 2Q.
1.2

®
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e
o
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®
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L J
*
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Y

1. Conclusion

Wolght increased {g)

Tima (day}

crystalline region

lower rate of hydrolysis

higher rate of hydralysis

1 hydrotysis time
!
{ degree of polyrerization

= possibile sites of hydrodysis | stress fstrain of film
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® Tha increase of alkali treated time resulted In an Increase of acid value and
@ 2 decrease of ester value, indicating a hydrolysls of polyester chains of
shellac.
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® The increase of hydrolysls time affected only on the volume of KOH required
B to reach end paint, but not the respective pH values at the midpoint of
® Htration curves, |.e., no effect on apparent pi,
i @ The hydrolysis process should be occusred Initially at amarphous region with
higher rate, comparing with the orystalline region.

B @ The film strength was decreased with a0 norease of hydrolysis time, which
B .n\avrelah:dwlﬁ\adeu'easeofdegmofpotvmeﬂ:auonnfpolmer

& The solubliity of hydrolyzed sheilac was Increased, especially at smatf
Totestinal pH. Therefore, It should be more sultable to apply as an enterlc
polymer, comparing with untreated shellac,
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NMMANUIN 2

Abstract

Shellac has long been used as a film coating due to its very low
water parmeability, However, an organic solvent is neeged in the
coating process, Its stability, which Is one of its drawbacks, resulted in a
tess Interesting application of this material. Therefore the purpase of this
study was to Increase shellac’s solubility, by means of alkali-treatment,
Shellac obtained from the Northern part of Thatland was used in this
study, The ground shellac was hydrolyzed with sodium hydroxide for
various tirmes, The treated shellac was then characterised and its stabitity
was assessed ¢ver a § month period. The alkali-treatment caused a
hydralysis of the ester chains, hence an increase In the add value and its
strain and a reductlon of strength and water vapour permeability
coefficlent were obtained. The storage time alsa had an Impact on the
stability of shellac due to palymerization. This effect was of less extent
for sheliac In an aqueous form;an effect noticeable from 3 shight change
In Its undissolved solid, Therefore, alkall treated shellac could prove to be
a potential polymer In an agueous form.

Introduction

An attempt to utilize one of Thailand’s natural resources
with the alm of minimizing the Importation of & high value
commodity, shellac has been investigated for this purpose.
Shellac, the second most abundant supply In the world, has been
widely used as a palymer for coating In pharmaceutical processes.
It possesses a very low water permeability.(Y) The disadvantages
of this natural polymer are lts non-aqueous solubility and
palymerization due to the aging effect.f2) An approach to solve
these defects has been done by the modification of shellac with
an alkall treatment for various times. The films were then
prepared and kept in a stability cabinet at 40°C, 75%RH for 6
maonths, The characterisation of shellac film was carried out for
the effects of hydrolysis ime and aging.

Experiment

1) Alkali-treatment process
o 2%w/w NaOH at 30°C for §,15,30,60 mins.
+ neutralized with sulfuric acid
o dried at 25-30°C
2) Film preparation
» cast on teflon plate, dried at 50°C for 12 hrs,
»  kept in stability chamber, 40°C, 75% RH for 6 months

3) Characterisation
1. Acid value {AV)
2. undissolved solid
3. Water vapour permeabifity coefficient {AC,.,)
4. Tensile strength and strain

Results and discussion

» Effect of alkall treatment caused a hydralysis of polyester
chain resuiting In (Fig.1, Table 1)34
1, add value T
2. tenslle strength 3, strain®
3. water vapour permeability coefficient-§.

e Effect of storage time on stability of shellac (55
1. add value B (Table 2)
2 undissolved sofid ¥ (Table 3)
3 strength , strain, water permeabitity coefficient |-
at 15 days but with less effect on further storage (Fig.2)

* Aging effect was less when film was In an aqueous form
(Table 3)%

"
Lehahehe kEM
Snlnric 4 id

Flg. 1 Chemical structure of potyester chain of shellac

Table 1 Hydrolysis time on AY, tenslie strength (N mm? ) strain (%) and A Gy

{ghr! mm mmd mm.Hg)
Time W sirength straln At 107
{rin}
[ 79.53 £ 0.08 10.M + 2.60 6193 1.90 9.76 4 .00
15 85.20 + 6.29 5.84 1 1.80 16.72 + 6.60 568 1 0.6
0 90.15 £ 666 1.6 4 .40 20.16 + 4.30 591+ 120
] 107.07 £ 0.L0 1.23 + 003 UHA T4 567 + 0.60

‘Table 2 Effedt of storage time on add vajue

Time Ackd value
[manth} T ¢ ] [4]

[ 79.53+0.06 85.2046.29 99,15+0.66 107.07:0.10
[ 81401130 74.7040.74 95.96:0.74 8193324
1 77924228 56.01+0.40 62,750 00 100424543
2 75674069 50.4140.66 58,1410.28 B8.45£1.32
3 76.27+1.90 45.8142.42 53,6940.00 73.9810.63
5 74.8040,39 35.79£129 1.1940.19 53.6841.76

Tahle 3 Storage time on undissolved solid of shellac In alcohol and aqueous

Time undisschved solld
(month} T [41]

£ ™. 0. . £33 ]
Q 055 11 386 0.55 131 4y 1.60 0.52
0.5 035 041 3 .67 9.98 0497 014 115
i
2

1.5% 6.30 50.720 D47 48.08 [:F: -] 644 098
385 051 S7.15 105 5341 14 2382 213
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Results & Discussion
1. Effect of alkall treated time on pH titration curves of shellac

-+-acld value
-&-estor value

T

60
time {min}

L olTime —  {av, |ev — [nydrolysis of potyester chains
&

: f acid val i e of
shellac after bivdrolysis for various time

time EV SV pKa . 55 Diffraction peak at 2 theta = 1.4

initial 6.7 : .
15 6.8 ° L et Partially crystalline samples
30 6.7 - .
60 6.5 ) T T

120 85 ‘o ] //"""M "“'*a-..l?.fﬂ‘_“_-

hY
Stz

25 35
2 theta

hydrolysis time

I....“O.‘

% dissolved

pH

% dissotved was calculated after soaking sample in simulated gastric
fluld for 2 h and cssolving at hdicated pH for 3 h
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ﬂ —m, kR C I =
E onciusions
L]
‘ ]‘ i () + An attempt to modify shellac to improve its solubility
2 |t v 3 could be achieved by alkali treatment.
o v T v . M « The stability was reduced due to polymerization, less impact
t Beoradd thma (mouth} was avident when shellac was in an aqueous form,
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