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10.

11.
12.
13.

Theophylline (anhyrdrous) (Lot.n0.200509052, Labscan asia Co.,Ltd., China)
Microcrystalline cellulose (Avicel®PH102) (Lot.no.7552C, Onimax Co., Ltd., Brazil)
Flowlac® 100 (Lot.no. L0722 A4952, Herstellor/Molkerei MEGGLE Wasserburg
GmbH&Co.KG, Germany)

Magnesium stearate (Batch no. 11012408, The Dow Chemical Company, USA)

Colloidal silicon dioxide (Aerosil® 200, Control no. 0060448, Degussa-Hiils AG, Belgium)
Hydroxypropyl methylcellulose (Anycoat—C® ANI15, Batch no. CFN15-60622, Sumsung,
Korea)

Sodium Bicarbonate (Batch no.0557083 (tag 0437075, Fisher Scientific, UK)

Eudragit” RL 30D (Lot no. G100516088, Rohm GmbH&C0.KG, Germany)

Diethyl phthalate (DEP), 99.5% (Batch no. MKBB5232, Sigma-Aldrich Chemie GmbH,
Germany)

Polyethylene glycol 6000 (PEG 6000, Lot no. 1174834 11405087, Fluka Chemie GmbH,
Germany)

Hydrochloric acid 37% (Batch no. 09 03 0229, RCI Labscan Ltd., Thailand)

Talcum (Batch no. 6020, China Haicheng Doyo Talc Powder Factory, China)

Glyceryl monostearate (Batch no. CG91470001, Cognis Thai, Thailand)
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1. Analytical balance (Model 300A, Precisa, Switzerland)
2. Hot air oven (Model 500, Memmert GmbH, Germany)
3. single punch tabletting machine (Model YH06, Yeo Heng Co., Ltd., Thailand)
4. Perforated pan coater (Model NR-COTA18® , N.R. Industries Co., Ltd, Thailand)
5. Feed pump (Serial no. 5100039, Watson-Marlow Limited, England)
6. Hot air oven (Model 500, Memmert GmbH, Germany)
7. Magnetic stirrer (Model RCT-B, KIKA, Germany)
8. pH meter (Mettler Toledo, FE20 FiveEasy™ pH, USA)
9. UV/Visible Spectrophotometer (Varian, Australia)
10. Thickness Tester, Micrometer Caliper (Model 730, Mitutoyo, Japan)
11. Stroke-Monsanto Hardness Tester (Vankel, U.S.A.)
12. Friabilator (Erweka Abrasion Tester) (Model 45-2200, Vankel, U.S.A.)
13. Laboratory test sieve (Mesh n0.60, Hann, Germany)
14. Dissolution test unit (Model VK-7000, Venkel, U.S.A.)
15. Hand-blender (Moulinex®, France )
16. Laboraory test sieve (Mesh no.60, Haan, Germany)
17. Texture Analyser (TA.XT. plus Texture analyzer, Stable Micro Systems, England)

18. Thickness gauge (Minitest 600, Erichsen, Hemer, Germany)
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gudaunuason 1neIsn150on 1nensd (direct compression) Tagly anhydrous theophylline

L?Jumﬁ’mmu 1% lactose (Flowlac® 100) 1ia¥ microcrystalline cellulose (AVicel® PH 102) rﬂua 15N

® I 1 4 o o 1
Y3110 1% magnesium stearate 1122 Aerosil 200 (Juas¥rvau vidsnanaudeazaudsznoulu
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Y ] J A A 2 Y < P @ A a o A
LﬁuW’]ﬂuﬂﬂaWﬂﬂﬁzN’]ﬂ! 9.53 Uaatuas (VU1A 3/8 UI) 1wlmﬂﬂiuu1ﬁuﬂﬂi$u1m 300 ¥aanNIy UNINY

<3 a o g o < A A a o zil Y
uUsEnm 8-10 ﬂjaﬂﬁll mﬂuummmmmummﬂu"lﬁ"lﬂﬂﬁzmu@mﬁwmmmu

o w < .
FATNITUVDIYUNALNU theophylline

Formula amount/tab working formula (g)
Anhydrous Theophylline 20 mg 66.67
Avicel” PH102 140 mg 466.67
Flowlac” 100 140 mg 466.67
Magnesium stearate 0.50% 5

Aerosil” 200 0.50% 5

total 1010

IEMImseneuTiannY theophylline

1.

%9 Anhydrous Theophylline, Avicel” PH102, ttag Flowlac” 100 NE11159U11I9 60 mash 1872
Y 1
AUUIMUNUDY working formulation RITRCTNE)

o 1 9 o . . . S 0 Y Y v I
uTﬁﬁuﬂi%ﬂﬂUiuﬂJﬂ 1 HENTIUNUAIY geometric dilution mﬂuummﬁwaﬂmmﬂmﬂu
(A1 10 WIN

Y ® 1 1 1 glJ Qll Sol %
¥I magnesium stearate, Aerosil 200 BIINIULIIVUIA 60 mash AN UUBIUIUUNUINTY
Pnah mualalu working formula

9
haudsznenlude 2 tag 3 HANIINAUA geometric dilution MAUUTIMTHENIFIH

v 3 ~
Auurau 3-5 win
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gﬂﬁ 2-1 1A509A0NBUNA Single punch machine
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- a5 59Uve31HIIN (weight variation) M1y USP XXIII ¥ agmsguaiegaeuiian
~ Y o w < & 3 o < ' A 9 ~
wsen'la dsuaz 20 Wa FINHTAIUATY 20 1A MIAURABLAS T DEAZYRINTITI B
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- A7 (hardness) 1 Iaegudlog ez on ladiuag 10 e uniannundslag

14105949 Stoke-Monsanto hardness tester HAIMIAURABLALS DEALTYDINTITHAUV
' R o 1w ' A o Yo v < 3 o 19
- AMUNTOU (friability) ¥ Inegudleg e ulaes onlamiuag 20 e (dvingw lidee
] @ o U 1 Y A . . 9 @ < < =
171 6.5 N51) A unsou laeleinseq friabilator A286@31157 25 rpm 1WHIAT 4 WA M
%’ v A ~ Y o o Y J
hminnnlasumlasld udnihnsuiadesazvesnunion
. o T o ' 3 A A VYo o 2 o o

- AUNU (thickness) Y11 Iaggualeg e ulalgson lasmsuag 10 e wiaanumun lag
1417304 micrometer caliper LaIMIAURALAL T DEATYDINTITOAUDY

- MISHANNTEIYN? (Disintegration) MMINAFDUMTHANNTEVNYA (disintegration study)

[ o [ < o o < o { <

A1 USP XXIIT Tagmsquanegneudaunudsuas 6 Waumadon duiinnmiieniauannizag
o 9 ' ~ 9 ~
AN NN DYLAT S 08D UBINTII B

' o < { ' 4 o
- Dissolution study ﬁﬂyTﬂ"lﬁﬂaﬂﬂa'E]fl@')fnﬂ@ﬂ"ﬂWﬂﬂWLNﬂLLﬂUﬁDQWﬁTQ"] Wﬂﬁ@ﬂiulﬂ%ﬂﬂﬂ]ﬂ

N1582a18 (USP paddle dissolution apparatus)
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ANHINITNNITNITIAADUNHUISTY 5]1ﬂuuu1EﬂlllﬂLlﬂu1/]vlﬂll”l‘ﬂWﬂTﬁLﬂa@UﬂfJfJ“]fuLﬂﬁﬂU

9 @ . 2 A o Y a 2] . Y A v < 23
o u(protective layer) Funaoui Iiinaund (gas forming layer) HAEFUIANDUNUNUUNT (gas-

entrapped polymeric membrane) amudey Tagly perforated pan coater

- ¥undovileenu (protective layer) U5 ¥NOUAIY hydroxypropyl methylcellulose (HPMC) a9

Merzasnsdantasedie liliinsdanddesesnunlusnsiiisiasuiu'ly polyethylene glycol

4 2 o o
6000 (PEG 6000) ¥i1miiihu plasticizer wazldiintudhazane

5 A ard o .
gmmmmaﬂuﬂau%u protective layer

HPMC (Anycoat-C* AN15)
PEG 6000

3
U1

Wy A o Ay o
ﬁﬂ]?%m‘ﬂ!ﬂaﬂﬂ‘“u!ﬂﬁﬂﬂﬂﬂﬁﬂu

5% w/w
10% based on HPMC weight

gs. to

y H =\ 1 v
ga3111N 143 solid content 1A 5% wiw

- Preheat (50°C)

- Batch size

- Pan speed

- Inlet temperature

- Outlet temperature

- Nozzle diameter

- Atomizing air pressure

- Spray rate

30 min (pan speed 5 rpm)
1 kg
15 rpm
48 -50°C
39-410°C
1 mm
2.5 bar

5-10 ml/min

12

Working formula (g)
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o ¥ A o A YA o o < A da! a J 9 ¥ o
Wnhenndeuuiimsnaey Taeldlivinvessudamviuaailuiovaz 2 veaimiine
2 a . . o A 3 v A v ) A o
HIALAY (2% weight gain) HA391NAABVIAT A A pan speed AUHAD 5 rpm taz 1HANNTPUNDIN
< 1 § o d o oo & .
Tidaeiane 117 50°C Yszanm 30 Wi 1ileviinsindeuNausu protective layer i5ou5oauda 1u
g A A g A o qQYa o
Fuae lAemsnasurunaeusi lvinauna

2 A o qYa ® . ) . . £ g o q ¥
- Funae Uy Inauna (gas forming layer) 1/52n0UA28 sodium bicarbonate Fuuarsmlv

a 5] 9 I 1 =2 % <
nauneg Lm%l‘]f HPMC Wuasweganiznua LAY

> A ard o
gmmmmaﬂuﬂamu effervescent layer

Working formula (g)
NaHCO, 80% w/w of solid content 96
HPMC 20% w/w of solid content 24
PEG 6000 10% w/w of HPMC 2.4
1217’1 gs. to 1200
ﬁnnzm%maﬂﬂ%u effervescent layer

- gastheR 14 solid content 1Y 10% wiw

- Preheat (50°C) 30 min (pan speed 5 rpm)

- Batch size 1 kg

- Pan speed 15 rpm

- Inlet temperature 48 - 50°C

- Outlet temperature 39-41°C

- Nozzle diameter I mm

- Atomizing air pressure 2.5 bar

- Spray rate 5-10 ml/min
0 o A v Y Y < A 2 a4 g 9 3 o IS a
nimsnaey laslviivinvessudamiuiuaatuiesas 12 veaimingulaal
@ o a d 2
(12% weight gain of protective layer coated tablets) ¥a3910N1N1T indouTanluyy effervescent layer

Y o A y a g A o @
L!ajﬁlzﬂﬂlﬂqﬁlﬂaaﬂ‘lu%uﬁ@qﬂ ADBULAADUNNINULLNE
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g v g % a J aa ' ®
- YupdeUAMIN LA (gas-entrapped membrane) UszneudieneamesezaIan Eudragitij RL30D

= J a sAq YA d AA o = A ' ' v A a o ° o
GHQHJTJWE]'GLll@TVI(IWT\Iﬁll‘ﬂllﬁﬂymguﬂjwuﬂﬂwqu'L:I:Qllaz‘V]u@]'ﬁ]lljQﬂumlﬂﬂﬁ]TﬂL!ﬂﬁ!ﬂﬂJTgﬁTWjﬂ

S
=) v

o 1 @ I o %
syuniasenanedl 1asly diethyl phthalate (DEP) 11U plasticizer Tusuilazinmsiadon 2 seausy

(43
e

Fotu A9 5 1Az 10% YeMIniANRIAGUTY effervescent layer (5 and 10% weight gain of
effervescent coated tablets) AT Iz IANANT AR (Anti-tacking agents) iftomvaatlyimamiles
Fafuroarnde U AU T YA e Tasl¥asiuAasiinfI1e9 19U magnesium stearate,
talc, colloidal silicon dioxide tta¢ glyceryl monostearate (GMS) 1uﬂ§u1mﬁ¢inﬁ’u A9 510 20 uaL

30% venMIinNANNARBUFY effervescent layer (5, 10, 20 and 30% weight gain of solid polymer)

gasingunaeu] sy gas-entrapped membrane

Working formula (g)
Eudragit’ RL30D 15% wiw 166.67
Diethyl phthalate 20% based on Eudragit® weight 10
Anti-tacking agent 051020 ttae 30% based on Eudragit® weight
1?1 166.67

§ Y A
annzilinaey

y H 1 %
- ga51e 193] solid content IR 15% wiw

- Preheat (50°C) 30 min (pan speed 5 rpm)
- Batch size 1 kg

- Pan speed 15 rpm

- Inlet temperature 48 - 50°C

- Outlet temperature 39-41°C

- Nozzle diameter 1 mm

- Atomizing air pressure 2.5 bar

- Spray rate 5-8 ml/min

H <

o o = YA o @ A da! a I 9 ’.3 @ < a
u’liJ'Wl'lﬂTﬁlﬂﬁ@UI@EIGIfVﬂJu’l'ﬁuﬂGU’fNEJ']LlJ@LWiJ"UHﬂ@L‘]JHi@EJﬁ% 5002 10 VBIUTHUNYUNAAY (5 and

10% weight gain of effervescent coated tablets)
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g‘ﬂﬁ 2-7 1A309AADVLULA (Perforated pan coater)

a un < @
ﬂ15ﬂ5$&ﬂﬂﬂmﬁﬂﬂﬁ81luﬂaﬂﬂﬁ')

1. Anuausalumsaned’ (floating ability) 11 0.1 N HCI 1aun
{ g’l [ v v W A %
- szgznmn 1¥auaiae dURaAIN 19915 UABEA7 (time to float)
A g @ ' (J . .
- szgznMNaeaIna0ea10g 14 1uAINA14 (floating time)
o o o 1 < o 4 [
Tagazimsnageudsuazedatios 3 e asnadeusenIesiamsazats  (USP

paddle dissolution apparatus II) Tmmﬂzgﬂ“ld“lu glass vessel ﬁUiiﬂﬁ’JﬂaNﬁ’ﬂ 0.1 N HCI (pH 1.2)

]
=

Y31nas 900 Hadans Hguugldszina 37.0 °C 1azdATISIMIHYUVRY paddle MY 50 rpm
NnMTuFunauazIfudin time to float L1ag floating time

2. Dissolution study — An¥1M3tantdessiroreeniineniinases nagenlunsosians
2¢a18 (USP paddle dissolution apparatus) Taelddnarudlu 0.1 N HCI

= 1 @ < o A [ d’l
ﬂ']iﬁﬂ‘lel'lﬂ']iﬂﬁﬂﬂﬁf)ﬂﬂ’w'l"llf)\iEl'llllﬂﬁf)ﬂﬂ'J muﬂaumﬂallﬂu

2. MSIA3YN standard curve VYDIEN theophylline 134 0.1 N HCI solution (pH 1.2)

1.1 99381 theophylline 91U 250 mg larad 1y volumetric flask YU19 250 ml azaeouaz sy
YSasliasuale 0.1 N HCI solution (pH 1.2) Wary 1y a15azane theophylline 114

(stock solution) FaNuEuaY 1000 mcg/ml
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1.2 tnleansazats lude 1 1151mIU 0.25, 0.5, 1.0, 1.5, 2.0, 2.5 1Az 3 ml 1AUIDINNAIY
@1382810 0.1 N HCl solution (pH 1.2) 94A31 100 ml 92 I@ensazaeiifiandud 2.5, s,
10, 15, 20, 25 118 30 meg/ml AUAIAL

1.3 ensazawiiIdlude 2 Tiiamimsgandunag (absorbance) fiA1MWB1IAAU 270.00 nm
Tael% 0.1 N HCI solution (pH 1.2) deu blank 18z 1% cuvette YA 1 cm.

14 wadtlfinadn  stndard  curve  szuwdnammaganauusstuanudutuvesn
theophylline (mcg/ml) @WTOAUIUNIUTUINUET  theophylline ‘ﬁgﬂﬂaﬂﬂﬁ@ﬂqﬁg{iﬂﬂ

4
=
standard curve

U

= \ U )
msanymsianilasadiendinw

o

4 3 v ! ' o w o o w <3 o v o
GINumummmﬁm‘%ﬂﬂﬁ}mmmazmi‘u mmﬁﬁﬂmmﬁ‘uaz 3 A HIWINDATINIG

YaailasedelnelHin3eq dissolution test MUUDMANUA USP Apparatus I (paddle) Taeld 0.1 N HCI

a

I { o 3 1w
900 ml (IJu dissolution medium NQmwgil 37+ 5 °C 8A5 U0 paddle 1IN 50 rpm IHIATIUNS

QU

Y ' o Y o

INUI0E13 8 FITHA AD 15, 30, 45, 60, 90, 120, 150, 180, 240, 300, 360, 420, 480 WA UAINITVA

< Y] . Yy A Y a A . . 1A ~ Y] 3

WAYIAIY hand homogenizer Tazi0en 1AUAUIATON dissolution test @DDN 15 U Tasldn1uE)
' 4 o a { ' 3 o ' [

39UV paddle 111171 200 rpm_ tHOINIMIHIITINAERNanldeseani 100% TumsinudIeg1inss

Y Y
gahe iniwhdedaninua lUdamganauuds udad I % drug released Tngrhnisfuim

9 =y ~ 1 = Y] ~ 1
%1ﬂi@ﬂﬁ$ﬂlmﬂiiﬂmﬂﬁﬂl’)ﬁKﬂN il L‘VIﬂﬂﬂﬂlﬁu1m81ﬂﬂaﬂﬂﬁﬁ)ﬂﬁ)ﬁ)ﬂu1 100%

v
1 W

= v AA 1 L
3. msanmdadenunanenaaniinveseiinassd?
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%

ANMNENUITNA0EA taz MItanalassen daualsnAnm
- ¥UAVDIAITNUAA
-5IuveId1snuan

g A v 3 )
- ANUHUIBULAIDUNNINULNE

16



a v A o (Y] A A ard a d
4. ﬂ1ﬁﬁﬂiel1W!’;]‘Uﬂ\‘1ﬂ15!ﬂ3~l’Gﬂ5ﬂi!ﬂGﬂ‘l—!‘lﬁ1!!ﬂaﬂ']Jﬂﬂ!ﬁTJ!!ﬁ,ﬁﬁiﬂfi]ﬂ!’dllﬂﬂ!‘ﬁﬁﬂﬁﬂlﬂﬁ!!ﬁjuwﬁuv‘lﬂﬁmﬂi

"o d a 4 o . ® .
w3 NN aNwoaes Iagiin Eudraglt® RL 30D Wetl DEP (plasticizer) (20% w/w Y94
2 @ a J . . 1 a v A @ . .
I UNWDANDT) VW magnetic stirrer ?JEJN‘LSJ}EJEJ 30 W mumsﬂumm"lﬂwemﬂu polymer dispersion
= 9 [ .. 9 9 9 [ 1 I = 2’,
“INl'lﬂWﬁiJﬂ‘U plasticizer "laﬂauum NIDUNUAUNTULL ao1llual 30 uIn mﬂuumaﬂﬂﬁlu
X A ] { J 1o d { a
Teflon sheet HanpgUUManfizoy Yass nunuilauuds (TaomsouNgumngil 40 + 1°C) udaune
1o d o 1 o ' . ° wa A
URUlaNeen IAANNKU (f)fJ'l\‘]“I:lI@t’J 5 mtmmﬁﬁﬂ thickness gauge) Lmzuﬂﬂmﬁw@mﬁumwaﬂa
v
(mechanical properties) ¥ puncture strength (MPa), elongation (%), energy at break (MJ/m3) nalu
[ D @ H H ' Y
an1zuielag141n309 Texture Analyser” aanaaslugii 2-1 uag Ui 2-2 wagldgasae 1t lums

AU

Puncture strength = F

S

1o F 710 load required for puncture
A f® cross-sectional area of the edge of the dry film located in the path of cylindrical opening
of the film holder
A, =2r0
= A
1o r 19 the radius of the hole

6 ‘ﬁi’) the thickness of the film

/2
% Elongation = {(rz i D:)l —r} x 100

1o r A1® radius of the film exposed in the cylindrical hole of the film holder

D f® displacement of the probe from point of contact to point of film puncture

Energy at break = %

c

1o AUC 710 area under the force-displacement curve
Ve A9 the volume of the film sample within the film holder

Ve = ’ErZS
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gﬂﬁ 2-8 LAY diagram YD puncture test device F¥91/5znoUMIY puncture probe L& film holder
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v ) 1 o
g‘ﬂﬁ 2-9 AN puncture test device F91/5znaUMY puncture probe L01& film holder
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Tagl4iAse9Texture Analyzer  1MINATBVDENNTI0Y 4 AIDE19UAIIMIMIAURAY

H . " d a 14 "‘ ) [
51N 2-10 110 Peeling test ¥91)5z U0 HHUTaUWOAWDINsZNUN 1A tensile grips

d
6. Mmauazrlasl¥ann

1% Student T-test 11a%/¥3® One-way ANOVA lumsifSeuieuanuainnsalunisaossi
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Lla$ﬂ1§ﬂaﬂﬂaﬂﬂﬁ’381m@\1f_l’]luﬂa@ﬂﬁj 53“1/]\11/“’]511]&@@551!6] ﬁigﬂﬂﬂq']ill%ﬂilu 95%
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1. NMIFANHIVIHAIVBINY wazmstassnuruilannednes

= ~ 1T A d . ® ~ F) v Aa a 1 ]
ANHINAROIUANTBULHUN AL Eudragit RL 30D Vlﬂizﬂﬁlﬁllﬂﬂiﬂfﬂiﬂu@ﬂﬂfuﬂﬁﬁﬂ U (talc,
. . ® ' a 4 a = < 1o o 9 '
GMS, magnesium stearate 1Q¢ Aerosil ~ 200) W‘]JQTWEJﬁLiJ?Ji‘l@ﬂGb‘lmﬁimiﬂlﬁiﬂmﬂuLmuWaNUlﬂ 139
Yy Aaa o [ a =Y v a A a = [ [
larauniizevuaaenueen ldausiatazUsnuvesarsnuaai@uas 11 F91nmanina11019
1 1 A A 1T Jd a = ~ a A A 1T J
fT\‘IWﬁﬁ@ﬂmﬁuﬂﬁl%ﬁﬂﬁﬂ]@ﬁutﬂuﬂﬁMW@'@L?JE]? fl]\?ﬁ@\“lllﬂ'liﬂﬁglhuﬂmﬁﬂ\l‘]JV’IL“H\“IﬂaGUﬁ]QLLWHWﬁiJ T@ﬂ

" ad d‘ = d’ o = A A ] 1
ﬂ’J']iJﬁuTLLNuWﬁNVIL@]SfJiJLWE]u']UhJﬁﬂHWQmﬁNU@]L%QﬂaGQSZﬁ’JN 180-220 uliJIﬂiLiJ@]i

=< wvAa Aa . . " a(d a c’d' G Y
2. MIANHINVANVAYINA (mechanical properties) "ll@)Q!!NHW\I@NW@@W@)%TI!WSEJNUlﬂ
o A A A 9}& =% :) [ = A A
muwu%laummﬂu”lﬂcmuamgmzﬂ'mmum:uuﬁmllﬂ’mmmwumazﬁnymmﬁumwmﬂa
" o d . . [ . 9 4
RN Y (mechanical properties) Taen1599 force at break (N) ttae displacement (mm) A8IAT04
® Y o 1 A o I . =
Texture Analyser L@ hanla lduoauilu puncture strength % clongation L& energy at break %3

wan lauaadnaluaisngm 3-1
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q‘ wa A " ad Y a d a 1 = 9y .
M1319N 3-1 ﬂiLlE‘TllUﬁl%ﬂﬂﬁ%@ﬂllﬂﬂﬂﬂﬂiﬂﬁﬂ”ﬂ%Llﬂﬂﬂlﬂﬂwaﬂ%uﬂﬁﬁﬂ 9% diethyl phthalate

(DEP) udJu plasticizer (20%w/w) (S.D. in parentheses; n = 5) (film thickness 180-220 Llm)

Anti-tacking agents

Mechanical properties

(% based on solid polymer) Talc GMS Mg stearate Aerosil 200

Puncture Strength (MPa)
0 6.09 (0.19) 6.09 (0.19) 6.09 (0.19) 6.09 (0.19)
5 6.34 (0.09) 4.55(0.43) 5.07 (0.12) 4,96 (0.11)
10 6.52(0.21) 4.20(0.13) 4.25(0.20) 5.12(0.12)
20 5.41(0.15) 2.34(0.13) 3.40 (0.06)
30 4.97(0.13) 1.93 (0.07)

Elongation (%)

0 109.16 (6.18) 109.16 (6.18) 109.16 (6.18) 109.16 (6.18)
5 101.71 (9.35) 54.02 (7.40) 95.57 (4.52) 55.23 (4.09)
10 87.21 (4.67) 52.91 (4.18) 79.05 (7.53) 29.55 (1.71)
20 75.28 (7.02) 33.80 (5.01) 39.01 (1.26)
30 62.81 (5.65) 29.67 (1.82)

Energy at break (MJ/mS)
0 4.03(0.21) 4.03(0.21) 4.03(0.21) 4.03(0.21)
5 3.90 (0.25) 1.69 (0.29) 2.90(0.14) 1.84 (0.13)
10 3.56 (0.22) 1.52 (0.10) 2.32(0.23) 1.17 (0.05)
20 2.70 (0.23) 0.69 (0.07) 1.09 (0.04)
30 2.18 (0.17) 0.50 (0.05)

{ A 1" ad
NNANITNAAIIUMTNN 3-1 WM puncture strength maququauiuﬁﬂwazggﬁdmaa
. ® 1 1 9 A =~ [ 1 d Ao a v A = Y o dy | v
Eudragit RL 30D ﬂ1?]’6]u"UNQ\‘llllle,ﬂEJUﬂULLWHV\IﬁNVIMﬂWiLﬁll?ﬂiﬂuﬁﬂ Taafuu Tuuaaid V\'ﬁiJ‘ﬂUliJ
a v A . . ® o w = . =2
WUTITNUAR > Talc > Magnesium stearate LL81E Aerosil 200 > GMS AMUATAY VUEN % elongation K

1 A 1 "o o < d oA = o ~Aq Y o Y
UQUfJﬂﬂ’NNEIWHEJuGUENLLNuWaM DY energy at break cmuJum‘ﬂ°uwaﬂmwmamﬂﬂummﬂw
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. ®
Magnesium stearate > Aerosil 200 > GMS
S A @
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N . o 13 A ] o '
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A I & = wa = A o "o a ' o
UNIN 40 °C Lﬂunm 1 ‘I)”JT?N "lﬂﬁﬂms«gmaummsmummﬂﬂum’eNuWW\Iauwaamm Tﬂﬂmiﬁﬂ
{q Y a o [ . 9 4 ® X {9 ¥ [
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Tua13199 3-2

d‘ o ~ a [ 1T a 14 A A 9 v A a
M1319N 3-2 ﬂmﬁ'uﬂﬁﬂ’lil'ﬂuﬂ?ﬁﬂﬂuﬂ]QQL!WHV\IQNW@ﬁlll@fl"’]]'0\°|V\Iﬁuﬂﬂﬁﬂﬂﬂﬂqﬂﬂﬂﬂﬁ'ﬁﬂu@ﬂ%u@

a9 B9 1S navesensnuAaNLANA19/Y (S.D. in parentheses; n = 4) (film thickness

180-220 Lbm)

Anti-tacking agents Peeling force (mN)

(% based on solid polymer) Talc GMS Mg stearate Aerosil 200
0 769.6 (49.5)  769.6 (49.5) 769.6 (49.5) 769.6 (49.5)
5 79.7 (41.9) 116.2 (48.4) 174.4 (59.6) 183.4 (75.5)
10 42.9(27.3) 97.7 (15.4) 52.5(35.9) 72.8 (11.7)
20 21.9(1.8) 85.5(5.8) 458 (7.7)
30 15.5(9.6) 39.3(12.1)
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5. P31A38 standard curve V9IAIEN theophylline

910N13 scan UV absorption spectrum U94¢1381 theophylline 1w 0.1 N HCI (pH 1.2) WU U
A = A = v o ' ) o
@ﬂﬂaullﬁ\‘quq@] (7\, max) 11 270.00 uﬂumm (nm) WAANHIANUFTUNUTIZHINANUINUUUDIND
1 Y
81 theophylline ﬂ‘]Jﬂ'lﬂ@ﬂﬁullﬁﬁﬁ 270.00 uﬂummi Gl,uf’mqmmmgfwﬁlummmsnmgm 0-30 mcg/ml
) 1% A A o 9 o v J 1 Yy 9

”lﬂwamsmam ﬂ\illﬁ'ﬂ\iclu@Tﬁ"I\WI 3-3 ezl IVIAINNTIUNANUAUNUTTEHINANWTNTUUDY
v . v 1 A P~ ' 9 <3|
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ANUTNTY (meg/ml)  AINTHANAULAIUDIATS

0 0.0000
2.5 0.1394
5 0.286
10 0.5446
15 0.8236
20 1.0962
25 1.3707
30 1.6422
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1.8 =«
y = 0.0546x + 0.0055

15 » R? =0.9999

Absorbance
o
((e]

0.6 o
0.3
0 r r r r r ]
0 5 10 15 20 25 30

Concentration (mcg/ml)

51 3-3 nsnlanuduiusseniannududuYeaie1 theophylline 11 0.1 N HCI (pH 1.2) fis

A A
{g}@ﬂammm 270.00 nm

Slope =0.0546
Y-intercept =0.0055
R =0.9999

2
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