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Theophylline (anhyrdrous) (Lot.no.200509052, Labscan asia Co.,Ltd., China)
Microcrystalline cellulose (Avicel®PH102) (Lot.no0.7552C, Onimax Co., Ltd., Brazil)
Flowlac® 100 (Lot.no. L0722 A4952, Herstellor/Molkerei MEGGLE Wasserburg
GmbH&Co0.KG, Germany)

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

Colloidal silicon dioxide (Aerosi1® 200, Control no. 0060448, Degussa-Hiils AG, Belgium)
Hydroxypropyl methylcellulose (Anycoat-C® AN15, Batch no. CFN15-60622, Sumsung,
Korea)

Sodium Bicarbonate (Batch n0.0557083 11 0437075, Fisher Scientific, UK)

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

Diethyl phthalate (DEP), 99.5% (Batch no. MKBBS5232, 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)

)

single punch tabletting machine (Model YHO6, Yeo Heng Co., Ltd., Thailand)
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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1. m’%ummzﬂszmuﬂmauummmmmmu

sudaunumionlasiimsaonlavase (direct compression) Tan 14 anhydrous theophylline
Lﬂumﬁ'uuuu 14 lactose (Flowlac® 100) 148 microcrystalline cellulose (Avicel® PH 102) Fua mﬁu
1537194 1% magnesium stearate 2% Aerosil®200 Slumsmeau ndwnmaudisuazdiulsynenlu
sfutridaeduuds ildaondusudauan  lumsasnvuiialfinsesnonuuuainiiesiis
durhgudnatadszana 9.53 Tafwas (v11a 3/8 i) Witaetidhmindszana 300 fladnsu fau

o a o ¥ o ] 4 a aa &
uSadszans 8-10 Alaniu nintuthoudaunuison 18 lUlssiliuguanifideady

o d 3
gAIMIUVDIUNALNY 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% S

Aerosil® 200 0.50% 5

total 1010

 I5man3eneusiauny theophylline

1. %3 Anhydrous Theophylline, Avicel® PH102, 11ag Flowlac® 100 M3 99179 60 mash 11
aunimiinYeq working formulation w15

2. hauseneulude 1 MerusIWAUAIY geometric dilution vinuimsweanIfisaiudy
(AU 10 U1

3. %9 magnesium stearate, Aerosil®200 UF4AIUITIVUIA 60 mash nntiudaimtauay
1I'§1niu1"'; A 1d 1y working formula

& v
4. hdmsznouluds 2 uag 3 HausIWAUAIN geometric dilution 91ANUIMIHEu1id

v o =
AUl uaINIug 3-5 W

¥ v d

v :l 1
5. ddunani ldvanuaiinaendlunissnenuuuanel Tasmnualdiimindaen

dsznm 300 Fadndy uasdianuudelszuna 8-10 Alansu



31.]‘71 2-1 1930IA0NIINA Single punch machine
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4 1 o 1 {
- anuuysUsauveainiin (weight variation) M1y USP XXIII ¥hlasmsguiandneudiah
- o w o d 3 ) o ' - a
wisen'ld dsvaz 20 e Fuimiinauasy 20 e maunasuaziesazvesmsideauy
o o 1 o ] 4 a a 0o v o ° o g
, - AN (hardness) ¥ TasguArndneuilanas vulddsvas 10 e shundannuudslae
1917394 Stoke-Monsanto hardness tester idIM1AURABLALS DEAZVOIMSIDOAUVY
' e o ° ' W ' 4 a4 a oo d 3 LY 1y
- ATUNTOU (friability) v Iasdudiotaouiiafiwon Iddsuaz 20 Wia (hminsaulidos
' ) o ' ' A e o Y o o a
A1 6.5 n51) Wnmmanuniou lasldin3eq friabilator A280ATUTI 25 rpm 1WA 4 WIN M
i feundasly udnihundiadssazuesnnunsou
. ° 1 @ ' d A a o w =1 ° [Y
- AUNU (thickness) 1 Taogudteneudannson Iddsua 10 da dundannununlay
1417509 micrometer caliper tMANRABUAZ S DOAZYDIMSITBAULY
- MIUANNTZI18A7 (Disintegration) FINTNAABUMTUANNILIWAD (disintegration study)
1 o [ o o W o Y { o
mu USP Xx11I Tasmsguiietanudiaunudiiuaz 6 iaumaaoy tufinnmneudiauannszany
o ' a a
Mudmaunduuaziovazyeamsideuuy
. " G @ =1 Py [ 4 @
- Dissolution study finy1mstanaseiiesnvinsudaunuinainieg nadeuluniosia

1582018 (USP paddle dissolution apparatus)
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A A ¥ o o a o A ¥ A
ﬁﬂ‘]&l']ﬂ']ﬁﬂ‘l'lzﬂ'\ﬁlﬂaﬂﬂﬂlﬁ”’]zﬂﬂ ﬂ'lﬂuuu’]ﬂ‘]!1]ﬂllﬂu'ﬂvlﬁ‘ll']ﬂ']ﬂ'lilﬂﬁﬂ'ﬂﬁ']ﬂ‘ﬁulﬂﬁﬂﬁ

o . T cqya_ o ! ¥ a4 o d o
{]mﬂu(protectlve layer) Funfouv lAnauna (gas forming layer) LUASFUIAADUNNIAULANT (gas-

entrapped polymeric membrane) muaday Taold perforated pan coater

) o &
- suindovilosdu (protective layer) Usznoudae hydroxypropyl methylcellulose (HPMC) %

[} 1 o ] 1 @ { g a
¥vyzaomstantdseiin lildtimsanlaesesnunlusasifsiasuiuly polyethylene glycol

6000 (PEG 6000) iy plasticizer uazlfindudviazaw

° ard U e
gastheunaeuWausu protective layer

HPMC (Anycoat-C® AN15)
PEG 6000
iy

L

amaznndeuvunaevieany

5% wiw
10% based on HPMC weight

gs. to

g d' 9t = [ %
g3 193 solid content 1N1AY 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
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d a . . Y o 4 o
ARy (2% weight gain) ¥1A991NAADVIATIAT AR pan speed AAUNHD 5 pm HazIHANuTowINET

4 s ¥ .

g 1 { o
Tillaoustaae 11U 50°C Yszunm 30 w1i WemsiadeuNdusu protective layer Foudosuds Tu
y ' gl o a
wuso lAsmaindousuindouvh ifaude

g/ o a . - h & o
- ¥uipdou I iAAuUAT (gas forming layer) Usenoud18 sodium bicarbonate Fudua1svi i

Aaufa uazld HPMc Huassedamefusudaunu

5 ard o
gmmmmﬁauﬂnuw 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 24
1.,7‘1 gs. to 1200

a1z HindoUTH effervescent layer

- g 197 solid content (AL 10% w/w

- 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 5-10 ml/min

Yt

o o A 3 @ o 4 X a 4 2 Y d a
mmmmsmaﬂﬂﬂuiwnumuﬂﬂmmmmwmuﬂmﬂu%'%m 12 Y93HIMUNYUNAIAN
v
(12% weight gain of protective layer coated tablets) M imsndouNau Uy effervescent layer

o A ¥ and A v & o
ué’nsmﬂﬁmaau“lu‘mmvlﬂ ADYUIAADUNNNVLNE

AN NUANZ AT TUNIT INUUHINA

i 1 ﬂFJ ?555’ ..........
L0 B e

RUNSDEU o 2 DRV YL
o TE1 118 L 11 T
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- Fundeusnifuufa (gas-entrapped membrane) UsenoudIenodine302aASan 1494 Eudragit® RL30D

h.

Y a 43

& 4 a sq Yy & A a A ' ' o Y
clfqn.]uwaalnaiﬂiﬁﬂanﬂnaﬂﬂszﬂ']'u]Uﬂﬁquqqua:ﬂuﬂguiqﬂuﬂlﬂﬂ%']ﬂ“ﬂﬁlﬁu‘]zﬁ'lﬂ51]

y 1 A

1 % g‘ o o a’l
szuuihasenaousa Tauld diethyl phthalate (DEP) (UM plasticizer TuauHazyinisiadon 2 seusu

2t A0 5 1Az 10% YeuhMinISAniARoUTY effervescent layer (5 and 10% weight gain of
effervescent coated tablets) TuFuTxiANa13TUAA (Anti-tacking agents) 0¥ rwaaTgmimsiniies
Fafuvessundousnifuudavessuiinasems Tasldars fufasinn1eq 19U magnesium stearate,
talc, colloidal silicon dioxide (48% glyceryl monostearate (GMS) 'luﬂ?mmﬁﬁhqﬁu 19 510 20 way

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

gmﬁwunﬁau‘lu%’u gas-entrapped membrane

Working formula (g)
Eudragit® RL30D 15% wiw 166.67
Diethyl phthalate 20% based on Eudragit® weight 10

Anti-tacking agent 051020 1a¥ 30% based on Eudragit® weight

¥
11 166.67

annznldindeu

3 a Yt ” " @
- g3 1% solid content 1AL 15% wi/w

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

° o A ya ¥ o 4 2 X a 4 ¥ o 4 a
u’]ll’]ﬂ’]ﬂ’]ilﬂﬂﬂlliﬂﬂ1'ﬁ111JTﬂuﬂ‘llﬂ\w'lmmwn%luﬂﬂlﬂugﬂﬂﬂz 518 10 Y99HIHUNYUUAAN (5 and

10% weight gain of effervescent coated tablets)
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1N 2-7 IS ounADUEULA (Perforated pan coater)
p

a wa o o
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1. anuanso lumMsaosna (floating ability) 1 0.1 N HC1 1&un
dq v ¥ (- v W W 2 o ;.
- szoznan I FRAla N FURTAINA1NIUITUABYAT (time to float)
A d v o ; .
- szeznaidian a5 0aeA20g 14 1UAINA (floating time)
o o o ' o o 4 Y
Tagagymsnaaoumsvazedatios 3 e msnageumenToatamsazals (USP
paddle dissolution apparatus II) Tﬂﬂﬂ‘l%:gﬂjﬂu glass vessel ﬁUiiﬂﬁ"JﬂaNﬁB 0.1 N HCI (pH 1.2)
a aa { a [ o [ Y
51195 900 Naddas Ngangiyszuna 37.0 °C uazdnsuUTINMINYUYDL paddle IMIAY 50 rpm
NNHUTUNAUAZTUTN time to float 1AL floating time
' Y =1 Y 4 @
2. Dissolution study — finyINsantaosieeanninuiinaseni naadeuluniesianms
. (Y o
2¢a18 (USP paddle dissolution apparatus) Taglddnarailu 0.1 N Hel

' (Y o v ad @ 1 &
ﬂ']iﬁﬂ}ﬂﬂ'lﬂJﬁﬂﬂaﬂﬂﬂ'w"l‘llﬂiﬂﬂllﬂﬂﬂﬂﬂj wumaumm"lﬂu

2. M3IATLY standard curve VYOIEN theophylline 1% 0.1 N HCI solution (pH 1.2)

1.1 HIH381 theophylline $11% 250 mg laaalu volumetric flask Y119 250 ml azateazyy
Y5uns1¥asudae 0.1 N HCI solution (pH 1.2) waru1iid1du a15a¢a1e theophylline 7114

(stock solution) Sanududu 1000 mcg/ml
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1.2 deensazats Tude 1 11smau 0.25, 0.5, 1.0, 1.5, 2.0, 2.5 uaz 3 ml UAATPINRIY
5aza1w 0.1 N HCl solution (pH 1.2) 3ATY 100 ml vz 1da1sazaefifanududy 2.5, s,
10, 15, 20, 25 1A% 30 mcg/ml MUAIAY

1.3 thansazaeii 18 1ude 2 T Sammsganiuias (absorbance) AAI1IAAY 270.00 nm
Tao 1% 0.1 N HCI solution (pH 1.2) 13 blank 10214 cuvette ¥u1A 1 cm.

14 dwoflfunadn  sandard  curve  sEmAmImsgandunaesuauuduvesn
theophylline (mcg/ml) A WNIOMUIUMIUTIIUN theophylline ﬁgnﬂawﬂdau"lﬁmn

¥
=
standard curve U

o

= 1 % [
msfnvmstandasaiendiney

o o

Fohmindeniwdonldvnudazdin  msiouiuar 3 e sdundasasms
anddeuiaenTau1$is304 dissolution test Mutoimua USP Apparatus II (paddle) Tae1% 0.1 N HCI
900 ml i}y dissolution medium figungid 37+ 5 °C $n5139989 paddle 1AL 50 rpm MHiaarlums
fufaee1a 8 F2Tue fle 15, 30, 45, 60, 90, 120, 150, 180, 240, 300, 360, 420, 480 ¥ H&hATLA
971876 hand homogenizer 1¥aziBun 1 NAIATOY dissolution test AOBA 15 WT TasldAnuEa
58UVD4 paddle 1M1 200 rpm tNIMsMYSINmTianidosesnui 100% lumsiiumetiense
gavhe nintiiwetatanualamganduiids 1d2MuIM % drug released Tagvhmssiu

4 ' o { '
nndovazvosSinaninaae q fsusudsunuenilaataseesnun 100%

=< [y d'd 1 wa o Y
3. mmnm*ﬂmu‘nuwamqmmwmmqmmmaum

Anuledering Tasmmeznavesmadumstudaiifinaeguauifvesudnassda 14ud
AMuIIaREI uar madaatdosn dusfidnu vy
- ¥HAvRIMIAUAR
- ISnavesmsfuna

¥ A v o 4
- ANUNUITUIADDUNALNULNE
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= a v a v ) [V ] o 1 wa a 1 agd a ¢
4, mﬁﬁnmwmmmsmum1nunﬂ"lmmmnaunmmmnfmaqmﬂuvmmnnmmuwuﬂnuwamum

wisnunuAdunedined 1ae1 Eudragit® RL 30D wary DEP (plasticizer) (20% w/w 499
ﬁmﬁ’nwaﬁmas') UY magnetic stirrer 9619%08 30 W17 IRNAsAUARA T waruAy polymer dispersion
H'lawaud plasticizer 13neuud wioufuaunauiug aeduna 30 wif wimiumaslyly
Teflon sheet FeAnegummaniiaoy Ydeelurduiduuds Tasmsoufigamgd 40 £ 1 °c) udaung
uHuAdueDN TARNUNUT (BE1arT08 5 MuNLaAIY thickness gauge) nazih lunaaeunuauiidiFing
(mechanical properties) (U puncture strength (MPa), elongation (%), energy at break (MJ/m3) *ﬁ'ﬂu
anmztaTag19ind0s Texture Analyser® Sauaaalugud 2-1 uaz 3UR 22 uasdgmsde Tl ums

AMUIN

F
Puncture strength = —

cs

o F fi0 load required for puncture
A A9 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 .
1 r AD the radius of the hole
O 0 the thickness of the film

{2+ 02} -1} %100
g

% Elongation =

e r A1 radius of the film exposed in the cylindrical hole of the film holder

D fio displacement of the probe from point of contact to point of film puncture

AUC

Energy at break =

c

A ;
U AUC 0 area under the force-displacement curve

Ve 10 the volume of the film sample within the film holder

Ve = 7'Cr25

17



Load Cell

Probe
SO Oolo.os . Holder with Holes
HE S oo o
o X e W e RO <> { o (i L Film
Holder
/ coo ocooo /
( -—— Water Bath

y &
31.]’71 2-8 LI diagram YD puncture test device Fasenoudiy puncture probe (& film holder
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1 &
31]‘?1 2-9 LB/ puncture test device Farsznouday puncture probe Q¥ film holder
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5. MIfnyINaveIMIANTITuRaReMImIEIAaf Ve IHLHANNE AN

WkuAduims oy 1dundavua 2.0x7.0 Mauruaues udnhuduiduaoarunaiy
[Y 3 @ Y ' ° g { a @& [ ) [l
fudoimin 1000 n5u nowssai lhifu 13gamgi 40°c Wunar1 1 Tue ndanniudesldt
(] v '
AduBuasfigungiios (27:2 °c) minduhms fausei 1 lumsuenildueenaindu (peeling force)

Y

4 ® -] {1 LY L) ] U {
Tnul91n509Texture Analyzer  YMIsNAgOUBLNTBY 4 Mps1ud M uRdY

: g =8 ; = P » aF .
51 2-10 11@(A3 Peeling test Ha1/szneudae unufdunedimesNsznuniu Lag tensile grips

6. myuanznlasld¥ada

19 Student T-test 1AL/130 One-way ANOVA lumsifSeuiiisunnuainisaolunisaossd?

1 o o Doy ) a 4 { o 4 &
uazmsvanildosiisvessuiinased saunanninesdug Nszaunnudety 95%
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