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2.

10.

11.
12.

13.

Theophylline (anhyrdrous) (Lot.no.200509052, Labscan asia Co.,Ltd., China)
Microcrystalline cellulose (Avice1®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&Co0.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 no.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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L‘]dJ‘L!EJW%juLL‘]J‘U 14 lactose (Flowlac® 100) (t81g microcrystalline cellulose (AVicel® PH 102) L‘ﬂuﬁﬁlﬁu

I 1 4 o o 1
Y3112 1% magnesium stearate 1182 Aerosil 200 uas¥reau naananaudlewazaIvdsznonly
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9 ' 4 A A 2 Yy a3 o a a o A
Lﬁumﬁu&ﬂﬁNﬂi$M1ﬂ! 9.53 UaaluAT (VUM 3/8 UI) Gl“ri‘uJﬂEJ13Ju1WUﬂﬂi$3ﬂm 300 UaanNIW UNIY
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gATATUUIUNALNY 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

ad G 1 .
ASMIUAIBNSUNALUNY theophylline

1.

%9 Anhydrous Theophylline, Avicel” PH102, 11ag Flowlac” 100 NE1HLTIUHIA 60 mash 1182

Y H
MNYIMINVYDY working formulation AF11Is 13
o | 9 @ . . . g’/ o Y 9 o <3
mmuﬂizﬂaﬂuma 1 HETNTINNUAIN geometric dilution mnuummmﬂﬂmmmmﬂu
(AU 10 YN
Y ® U ] 1 g’; o %’ LY
Y3 magnesium stearate, Aerosil 200 LIINTULTIVUIA 60 mash INUUBTIUIHUNUIAY
YSanaud Auoaela 1 working formula
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gﬂﬁ 2-1 1AT09RBNELIA Single punch machine
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- anuutlsdsauvestimiin (weight variation) a1y USP XXIII %1 Taomsgualog1aoudai
= Y o w = & 3 o < ' A P A
wseu'ld disuay 20 e ¥AUMTAIUATY 20 1A MIAURABLAL T DIAZYDINTI BT
< ° Vo ' I A o Yo w < ° o <
- AU (hardness) 111 Taoguaedoulamson ladmsuag 10 Wa iannunislag
14173949 Stoke-Monsanto hardness tester LAY 1A NN ABLALS D8R VDINTITIULIY
' . o 1w ' 2 A A Yo v < 1 o 19
- ANUNIOU (friability) ¥1 Taogudleg e uilaimsoy ladiuag 20 e Gimiingaulides
1 [ o 1 1 v A . . Y v 3 I =
A 6.5 NTN) 1A NNAT o Tae1H1AT 04 friabilator A88ATUTI 25 rpm 1WUMAT 4 1T M
%’ o A A Y o o 9 !
iminnalasuudasly udnihandunadosazusinnuniou
. ° 1 @ [ 2 A A Yo v < ) [
- AWK (thickness) 1 Iaagudodveudanaion lddsuaz 10 Wa tniaanunuilae
1415049 micrometer caliper AIMNANRALLAL S DIATVOIMTITBULY
- MSHANNTEYN (Disintegration) MMINAFTDUMTUANNTSIIYA? (disintegration study)
[ % [l <3 o w <3 o { <3
a1 USP XXIIT Tagmsgusiedeendaunudiiuag 6 animageu tufinnaifieudauannszaie
@ Y 1 A Y ~
FudmaundetasesazvoIn ey

T o < { 1 4 Y
- Dissolution study AnyIn13dantlasediesreenaineudaunuiniainie naaeulunsesia

N13a2a18 (USP paddle dissolution apparatus)
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109N protective layer) yunaoum Inaune (gas forming layer) LASFULAABDUNINULNET (gas-

entrapped polymeric membrane) auaey Tagld perforated pan coater

9 v
- Fundovdeany (protective layer) Uszneuale hydroxypropyl methylcellulose (HPMC) a9

Frevzaomivandassdien luliunisiantdeseenunlusasingiasunuly polyethylene glycol

4 Y g o
6000 (PEG 6000) ¥imiiidlu plasticizer waz lniniludaiazae

:’ ard o
gmmmmﬁeuwauw protective layer

HPMC (Anycoat-C® AN15)
PEG 6000

2
1

! Y I~ :’J A k4 U
amazﬁ‘lwmaauwmawﬂmnu

5% wiw
10% based on HPMC weight

gs. to

%J A Y . 1w
Q’Glilﬁﬂwﬂﬁfll solid content (N1NU 5% w/w

- 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 3 A o A YA o o <3 A é’ a I 9 o o
Wheuadeuuimsadeu lasldtiiminvesendamuiuaailudesas 2 veuiminn
<3 a . . @ A < Y A Y 9 A o
HALAN (2% weight gain) ¥AIINATOUIATILAD A pan speed A4LHAD 5 rpm taz 1NN WO
< 1 { o 4 o ¢ & .
Tdiagutene 11 50°C Yszua 30 WA Weymsindae WS uFU protective layer (Fevioanda Tu
¥ o A A ¥ A o qYa o
Fuae lAemsndeusundeuh 1¥inauna

Z o a 2] . . . : < o
- Fuaeur 1inaund (gas forming layer) UY52A9UAIY sodium bicarbonate Faua1svild

a %] 9 I~ ' =3 o <
mnauneg Lmﬂ% HPMC WuaswiesanznualaLny

:’ ad g.’l
gmmmmﬁauﬂauw 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
1?15’1 gs. to 1200
amazﬁ“l%mﬁau%’u effervescent layer

- qmﬁwwﬁi%’ﬁ solid content 1110U 10% w/w

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

- Batch size 1 kg

- Panspeed 15 rpm

- Inlet temperature 48 -50°C

- Outlet temperature 39-41°C

- Nozzle diameter 1 mm

- Atomizing air pressure 2.5 bar

- Spray rate 5-10 ml/min

o o = ya ¥ @ <
mmmmima@ﬂﬂElclﬁuumuﬂmmmm

A dy a 3 9 ¥ @ S a
anuyuaausesaz 12 vesvuneulaAy
(2 o a d 3’;
(12% weight gain of protective layer coated tablets) na191ninsaeuNaulugu effervescent layer

kY o A g’; 1 A g’/ A v g (2
ua’mzmmﬁmaaﬂu%um"lﬂ ADYUIAADUNNINULN T
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- FUpde AL (gas-entrapped membrane) Uszneudleneaesezasan 1y Eudragit RL30D

= v A a 24

I a o Yo o A o =) A 1 ' o [
GJNUJuwaamaﬁ‘n”lw\lamnuamgmzummquuqquazmmau:mﬂumﬂﬂmmmﬁmmmmm

Y
=

o 1 (% . 3 .. o o ¥
syupihasenasedl Taeld diethyl phthalate (DEP) (I plasticizer Tuguiiagimsnaen 2 seau¥u

ewe

dofu Ao 5 1Az 10% YeniTnTABTARDUTY effervescent layer (5 and 10% weight gain of
effervescent coated tablets) 11!%1!5%3@11?{1551@@ (Anti-tacking agents) Lﬁ@“ﬁ?ﬂaﬂﬂw)ﬁmﬁmﬁﬂi}
Aasuvesruindeusni UL avesnfinane TaoldasnuAn¥iinnA19e 1¥1 magnesium stearate,
talc, colloidal silicon dioxide 48 glyceryl monostearate (GMS) ”luﬂ‘%mmﬁ@hﬁu A9 510 20 Uy

3 d 2
30% vouhminanNAde U effervescent layer (5, 10, 20 and 30% weight gain of solid polymer)

ga3 enaeulury gas-entrapped membrane

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

annzilinaoy

Y H 1 U
- gasshen 191 solid content (A 15% wiw

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

- Panspeed 15 rpm

- Inlet temperature 48 -50°C

- Outlet temperature 39-41°C

- Nozzle diameter I mm

- Atomizing air pressure 2.5 bar
- Spray rate 5-8 ml/min

o o A Y ¥ o S A X a I 9 5 o 2 a
‘L!”I?JWI”Iﬂ”IiLﬂﬁi’J‘]JTﬂﬂi“l’illl!”lﬁi!ﬂﬁllﬂﬂEJHNﬂLWiJ"’U‘L!ﬂﬂL‘]J‘L!i@8@3 5082 10 YONUIHUNYNNALAN (5 and

10% weight gain of effervescent coated tablets)
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351 2-7 195 0undeUINA (Perforated pan coater)
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m:anzmuﬂmaummmﬂa@ﬂm

1. anuasa N sasedl (floating ability) 134 0.1 N HCI 1aun
Aq ¥ ? ] v v v 2 @ .
- szeznmN 1FAalae FUREAIN199 U5 UABEAT (time to float)
A o ] o . .
- 2gzANNANIEI150A0A0E 1A 1UAINAN (floating time)
o o w | < o 4 o
Tagazimsnadeudisuazedatios 3 e msnadeualensesianisazate  (USP

paddle dissolution apparatus II) Tﬂﬂﬂwsgﬂiiﬂu glass vessel ﬁ‘lﬁii}ﬁl’mmiﬁﬂ 0.1 N HCI (pH 1.2)

=1

A aa a @ < ' v
‘]J?lﬂﬁﬁ 900 Waaang ﬂamﬁﬂuﬂizmm 37.0 OC UAZOATUIINITHYUVUON paddle 1NINY 50 rpm

q U

=

9
ANUUTUNALASVUND time to float LA floating time
1 o < @ 4 o
2. Dissolution study — ﬁﬂﬂ1ﬂ1§‘]_laﬂﬂaﬂﬂﬁﬂlﬂTﬂ@ﬂﬁnﬂﬂTmﬂa@ﬂ@l ﬂﬂﬁﬂﬂiulﬂ%ﬂﬂjﬂﬂTS
@ 3
aza18 (USP paddle dissolution apparatus) Iagld@anarailu 0.1 N HCI

= ! @ < o [ 2
msfnyIMsantassaigrveseuinassn mu@mumm"lﬂu

2. MSIA38N standard curve VI theophylline 134 0.1 N HCI solution (pH 1.2)

1.1 HIK981 theophylline 311U 250 mg Jdadlu volumetric flask VU9 250 ml azaeaz sy
Y31103511A5UA8 0.1 N HCI solution (pH 1.2) mau1¥iinnu a15azas theophylline 0l

(stock solution) A udu 1000 mcg/ml
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1.2 Unleansazats lude 1 1119U 0.25, 0.5, 1.0, 1.5, 2.0, 2.5 4az 3 ml UAUIDINIAIY
@1582819 0.1 N HCl solution (pH 1.2) a5 100 ml 92 Idensazaeiifianndud 2.5, 5,
10, 15, 20, 25 t1ag 30 meg/ml MIUAIAY

1.3 thasazarei 18lude 2 Tilarinsganaunas (absorbance) finnue1IARY 270.00 nm
Taeld 0.1 N HCI solution (pH 1.2) LidJLl blank 8z 1% cuvette Y11A 1 cm.

14 dhwaildinadn  sandard  curve  szwdnAnsgandunassuanututuvesn
theophylline (mcg/ml) @1WNTOMUIUKWIUTUIUGT  theophylline ﬁgﬂﬂaﬂﬂdaa"lﬁ’mﬂ

E4
standard curve 1

(v

= \ U o
msanyimsianilasaniendney

o

< %I =1 { 1 o w o o w <3 o [
Wumummmﬁm’z‘%mflﬁ}mmmazmm ‘Vl'lﬂ'l‘iﬁﬂ‘]sl'lﬁ'l‘i‘ﬂﬁ$ 3 A HINIABAITINITG
YantlasedienlaelHa3eq dissolution test MNYBAMUA USP Apparatus I (paddle) Tagld 0.1 N HCI
< . . . ] a [e) @ < Y 9
900 ml nJu dissolution medium NYUNHY 37+ 5 TC 95 137U04 paddle N1HU 50 rpm GlGHL'Jﬁ'IGI,uﬂ'Ii
3 o ' o °
INUAIDYN 8 "lf'JIMQ ﬁ'é] 15, 30, 45, 60, 90, 120, 150, 180, 240, 300, 360, 420, 480 lﬂ‘ﬁ LLE%I'JTI'Iﬂ'Ii‘U@
< Y . Y = Yy a A . . 1A = Y <
WAYINIY hand homogenizer TWazi0on uauAUATN dissolution test ADDN 15 WIN Tas A5
1w 4 o = . J < o ] g
J9UVDN paddle 1N1NUY 200 rpm L‘I/d\l’ﬂ‘ﬂ”IﬂTi“ViT]JSMTmfﬂﬁﬂﬁﬂﬂﬁ@ﬂ@@ﬂiﬂ 100% GluﬂTiLﬂ"Ll@]’J@fJNﬂﬁ\i
9 9
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9 =3 d‘ 1 i) [ d' J
1nIvgazvelsueNnaIng 9 meunudsunaenilanlassesnui 100%

=< v d'd ' wA < U
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Fnulasennen Taemmenavesmsfuassufaiiinaseaaautinvesudinaosds 1&un
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4. mﬁﬁnmwmmmﬁmuminumﬂwﬁmﬂSﬁmnmﬁuuﬁada@m’smummnmmuw'uwauwaamai

wienuruNauneames 1agi1 Eudragit® RL 30D Mery DEP (plasticizer) (20% wi/w Y04

@ a

rd v a v Aa U
TMUNNDANDT) VY magnetic stirrer 28191108 30 W17 ANEsHUARas 1 naudy polymer dispersion

R o

Fa'I W ey plasticizer 13L& NEpuRUAUNEUILIY AofiunaT 30 1A Mmumaslllu
Teflon sheet éqaﬂaéumwawﬁﬁw aoeliuru g (T@ﬂmiauﬁqmwgﬁ 40 + 1 °C) AN
uruildueen Jannunun (ee1edon 5 dwmiiade thickness gauge) tazth linageuqaauiiazana
(mechanical properties) 15U puncture strength (MPa), elongation (%), energy at break (MJ/m3) ‘V?ijﬂu
annzifalaglfintes Texture Analyser” Sananalugulit 2-1 uaz U# 22 uazldgasde Uil lunis

AU

Puncture strength = £

S

1o F A9 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 A .
149 r A1® the radius of the hole

8 ﬁf) the thickness of the film

12
% Elongation = <(r2 il D:)l —r} x 100

il r A1© radius of the film exposed in the cylindrical hole of the film holder

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

Energy at break = %

c

il AUC 70 area under the force-displacement curve
Ve A9 the volume of the film sample within the film holder

Ve = TCr28
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gﬂﬁ 2-9 1A puncture test device F91l5znouaie puncture probe 418% film holder
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Anti-tacking agents
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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)
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Energy at break (MJ/m3)
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y = 0.0546x + 0.0055
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