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Kapanol (Faulding, Adelaide, SA, Australia), MS Contin (Purdue Frederick, Conn, USA)
Az Oramorph SR tablets (Roxane Laboratories, Ohio, USA) (Gourlay, et al, 1986;
Brescia et al, 1987; Bloomfield et al, 1993; Forman et al, 1993)
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- Dissolution test apparatus (Pharma test, Type PWT S111)
- Single punch tabletting machine
- Hydraulic press
- HPLC Pump (Perkin Elmer, model 200, US instrument division, Norwalk, USA)
- Injector with 20 LI loop (Rheodyne, model 7125i, California, USA)
- 4.6X250 mm C,, reversed-phase column (Zorbax, 5-lUm, Agilent technology)
- UV-visible detector (Perkin Elmer)
- Integrator (Perkin Elmer, model 1022, US instrument division, Norwalk, USA).
- pH meter (Mettler, Teledo)
- Hot air oven (WTBBinder, Type FE240, Germany)

- Venkel Hardness tester

AsLARNAALY
Morphine sulphate (@ean NBYAILANTRLANAR NILNTINATITUTHY)
Hydroxypropyl methylcellulose (HPMC E4M)
Chitosan (Low (80 kDa) and High molecular weight (400 kDa)
Carbopol 940
Sodium alginate
Sodium carboxymethylcellulose
Tragacanth
Veegum
Microcrystalline cellulose pH 102 (AMC Corperation Ltd, Thailand)
Starch 1500 (Rama Production, Co, Ltd)
Eratab (Erawan pharmaceutical Research and Laboratory Co, Bangkok,
Thailand)
Lactose powder (Praporn Darsuit Ltd)

Magnesium stearate
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Isocratic Pump : Perkin Elmer, LC purmp 200)

RP Column . Zorbax, 5-um, Agiilent technology, USA (C18: 3.9 x 150 mm,

5um)

Mobile phase : methanol: water acetic acid at ratios of 300:700:10

Flow rate : 1.0 ml/min

UV detector 1240 nm

Injection volume : 20 ul

Ime? mobile phase 1 15U pH Wild 4.0 Taelfansazane 1.0 N NaOH anti
nsaslaelfuNunsasaung 0.45 pm mobile phase WU laa N AR sonicator LA

10 wnnauu 114
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51197 Inelindnnas geometric  dilution  saxtaanlElunisuan 15 Wi At
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Wim aalulndaufia rinse Tngavianer AFafing 0.1 N HCI anniiuaainludFusanmséing 0.1
N HCI lu volumetric flash au1m 50 ml wazinlinsasdiaenszanensas Whatman No 1
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Mucoadhesive and drug release study
nnsAnenistnRntiuNiiiesdn lénylaatseendainudnniszes  Chavanpatil
WATAE (2006) UAY Albrecht wazmniz (2006) Teanistidnlfidnaesyungnsaniy
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Water absorption properties

#11N19ANEHY Water absorption  #aseidinlaailscgnsiainisaey Takahashi way
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lENnanennand glass filter FIM@E| 919 measuring pipette N latasY glass filter a1NUUIA
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Mucoadhesive property
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mﬂmiﬁﬂmmmxmﬂmmﬁmm'aﬁ“‘?dum“ﬁ"ﬂuﬁmqmﬁ”m?‘ﬁu 25 - 250 pg/ml ANt
ANUIIMNANNNTANANAUSTondeAdnduLay peak  area Wu9n Ndunng
ANNNANNUTTZUING peak area (Y) ALAMNENTU (X) fall Ineluaniaensauassame

y=10.01X+0.834 uaz y=9.6031X+0.2741 ANNA1AL AIUAAS TUgLN 1

3000 -
2500 4
i = 10.012x + 0.8348

2000 R* =1

1500

Peak area

1000

500
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concentartion pug/mi
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@19 (W/w)

Anssndui (Usunm, mg)

F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15

Morphine sulfate

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

Avicel PH102

60

60

60

60

60

60

60

60

60

60

60

60

60

60

60

Starch 1500

57

57

57

27

27

57

7

77

57

27

57

57

27

Carbopol 940 (30%)

60

Veegum (30%)

60

Tragacanth (30%)

60

Tragacanth (45%)

Chitosan (H) (30%)

90

HPMC/Cabopol
(15/15%)

30/
30

HPMC/Cabopol
(50/5%)

100/
10

HPMC/Cabopol
(45/10%)

90/
20

HPMC E4M (20%)

40

HPMC E4M (30%)

60

HPMC E4M (45%)

90

HPMC E4M (55%)

110

SCMC (30%)

Ethyl cellulose (30%)

Sodium alginate (45%)

Aerosil

Mg.stearate

Total weight (mg)

200

200

200

200

200

200

200

200

200

200

200

ANLDS (Kg)

8.40+
0.56

6.1

I+

0.57

+

0.97

4.3

I+

0.60

79+
0.68

113+
3.01

53+
0.65

8.9+
1.68

9.3+
0.98

79+
0.42

8.8 £
0.56
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e o & a4 o v
AMANUBVINEMWASUE LS aTAs e
gnsASuenNyinagay

[} v
=

A FueEaNe FAUAMUAMINAIN 20 mg sewln laenNnswTENATIaT 150

o o o

1Wia (30 nfw) waldmanlunnaniu fegpaaniulumnsd 1 Inaasdaenldluntsmanms
1614 Avicel PH102 waz Starch 1500 ifluansdaedslfiaannismaasulugnsnaassi’li
propanolol dlusaenegeulnenismeniuwmses semi-automatic single punch tabletting
machine WUIN@1 71989 2 Tiafinslnaresasannandileld Avicel PH 102 waz Eratab
dl 1 v 1 :/j a 3 v ¥ @ Qid < nzllaal 1 =
Fanwudnnsansdaaia 2 alin mldlfedeantauuddandiuazinuudsdsauees
09/ o & dl 4 1 Lﬂl = o o 1 Aﬂl =R
Wminaesedannenlftiesndn waziielinnsdiudndauaesans polymer 7ldAnTunNg
pauANnIsaniaanen (polymer) lhtlfudnaauana starch 1500 avsudndauinuines

o % ]

PRI \ o P = )
polymer WLWN%HT@EE\W’N@@@QM%@\‘] Avicel VLQV’NL@NVIH']VUﬂ 60 mg AMNNIFTANHINLIAN
« Ay vl @ aa @ . P P e w P o o o
LMMEI’WI%MMWNLLWW@Lﬂumuﬁlufy LANAINULANAINNUANANITINN 1 Tmﬂnﬂmmv}f]mﬁ‘

panfazlalnelfiAseq hydraulic press taEALANANALLEINITABNT 20 kgfcm” F19
v v 1 v - 1
1315141981 20 37 19l condition NlFuNNIAINNITMARRIRan 2-3 ANsuluULLaAY e

nagaudAFUlEAnNudsRinawnnzwinle Tesalin 8-10 kg

o

1 o o dld [~1 dl A o dld o ] 2
ANNIINARDLNLINANFUNTAMNLINNINAGAABANTUAN  HPMC Tudndnubatas
55 fuesAdsznay Teafiaonuudedszanns 12 Kg aaedianfuinfaauudsaadanidn
s09MINNARANTUNE Veegum 71 11.9 Kg daumnsuifaanuudstiaaman3uanld Chitosan
ludndiusesay 45 Tadnuudslate 2 Kg uwazmnfuild HPMC/Carbopol Tudndniubesas
.:4' = PRy < e £ o o o a o PRy
15 (A9 1) Fennsidauudesnuanseiy IuiuAuantiRIesaIsfion Bnvianang
150 Starch 1500 ludndauisnaiuluwsiazgas anadsnaseauudelfiduiu atslsd
A WiulEannslusamaniives 20 Kg/f em” Agnunsaliimnuudaunanddaléifuegnem win
y A P A e o = . v @ o o gy
FONAIELIERNTNINNGNTE  Aenalfiannuudsnuindntinon  uaasliiviudignaaniunld

Starch 1500 39U Avicel PH102 # lugnssniung arunsoseniudalinuazianoy

[<3 dl o % 4
LLmQW@’WN’W?ﬂﬂﬁ“UVL@ﬁl’mﬁl‘ﬂ\‘iﬂ’]ﬁ‘

Content uniformity
HANSANEINIIMLENN Mg Atyresnfuasinge Taeldis HPLC lHaunis
?J@\‘m'a“’mlmmg]uﬁ@ y = 10.247X + 40.963 R® = 0.9993 y= Area under the graph,

X=concentration (pg/ml) Taafinn1ImMAgaLANTLA 10 1A LENANITNARRIAIAITINN 2
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winlfannisaszimBunumenddytl yngmssniuetludosienas  94-98

fatianallladunannnid  Aan19sanannanalidannnnaiasaataanuianmagn L Aianne

UNAFL UISIANLINNN1INEITBLEAEN [UA1FUAR HPMC way Carbopol @47 bnanig
. 1 5| dl 1 v o oo ¥

sonicate Lazivenilunatuiadialunsaiasngnasiu Wazataaanunluaisazans

fennanarn liedenliunsdoulfimuiv wasannagluaniazwindeniniilunsaiiu

1 ca aa o dg/ Y o a e [~1 ol Qf uI/
IATUTU ‘ﬂﬁl’]\‘]bl,ﬁ‘ﬂﬁ Qﬁﬂ’]?@ﬂﬂuLﬂEl‘ﬁﬂUﬂ’]ﬁ"JLﬂﬁ‘W%MﬂqLllﬂfkl‘ﬂﬁ“l/\lu‘ﬂ‘ﬂﬂf]%ﬁu']u 12 dalug

P2
a K

¥ % a ¥ a 16 Y A ! dl 1 o a o
HILLAA LL@ZI@N@@W\@H%W\?@ W Meranazatsdae ludsuimnuanseiulunimaeil d9ena

Al ENanuanF1aiula

A19799 2 Content uniformity 1asFFUeLiinNas WY (n=5)

A ERbT % Tisaaiaszwld (Meants.D.)
F1 94.013.5
F2 95.313.2
F3 98.911.4
F4 94.515.6
F5 92.913 .4
F6 98.113.2
F7 95.513.6
F8 96.912.6
F9 945116
F10 98.513.6
F12 97.514.6
F13 97.012.2
F14 96.912.6
F15 95.514.6
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a [~ [y o o o o $ . .
NSNARALNITINSAANALN ALK LAY A9ELATEY Dissolution
A o = @ PRy = o o o Uy
WHeninmaaasiaanistindasnaesgnaniannauisnlunistininiziuniiian 14
va = 1 dld % dl . . ] 1
wyliRuazainislanilaasen uaznaaaufaaLeAses dissolution test apparatus daulny
1 (=1 o o ndl a va @ a [ o O w v 1 oI/ ]
wudnenvesgnIsnsunncin i fasfatuniiianl&lARuazunuuinngt 6 dalue dou
(=3 dl ] =K a o %4 o v v [~3 1 a M v :; 1
Winennliamnsntiafaiumisanl8ls Aazliaunsamneglfinasiwsinimaaeuszazioan
< AP ' < PPy & = < = = a
WINT wazugaeanAdusiuan fisiinud Waenld HPMC Wuanstinnig Weanlinistngn
Aumieanl&linngn wazwiundn 12 daludlunndadouininisinen aneiaiunldans
dl @ a val 1 o % | . . ! 5
NARBLAU ARnlEa L lEun sodium alginate Wa¥ tragacanth WRAAZNNITUINNDIUAN
[~ 1 a 1 (=3 1 v v 1
WABNNINGT HPMC uaziinsnsauaaaildanuinndd wiayadneang
TunnsAneddeafail  iWesiuninimadeunisnizinteaineiuanld Inanis
nageuliidaenizinnanldn basket Taadelinagenlu dissolution apparatus ¥4%
0 o < dl 1 a ¥R o . . 1
AFuedaRNLINa I Nnsanzin it ldnagey 1w dissolution test apparatus WuU11
Wald Low waz High chitosan 1lu polymer lunnswsisassniuanida Wnwasuazyaiu
v v 1
daian warliinazidluds aflenaillumez Chitosan lalARnsU5uAeulnsaas9rea
. di o v al LY = dltzldsj o 1 a o =
chitosan e liilAantFuNSEANIENRTN - ALUeIUASRIaY  Marschitz  and
] 1 1 v
Bernkop-Schnirch (2002) Nfn1stlasulasea’raily thiolated chitosan @aluanudqeil ¢4
TlEAnHnstiAanan anseiiiiald Carbopol 940 Wluanstiainig wuddneneuazy
unuiu Weld sodium CMC wudndinenes Weeele Tiifhudn agldlfivinnimasay
n1sElANIzAag dissolution test apparatus fiU polymer A9NaN? Unueilanagauiuidngn
i Tragacanth, HPMC waz sodium alginate wudn aenlines gsaailudamiauiin
Annmageuly  dissolution apparatus salll  man1IMAReUNIINLRALIABNTE
. = o A g , @«
polymer 597 seazREAAILAATIUANTINN 3 (Muewe: neideenldasan wilude
& naneaasazgnugn [WlAMn1smases v 12 vise 24 491u9)
n137  Polymer waneiialdanunsnarupunisasglaaadeenlfity  atafinain
AaNURTEsaNTazaneilfin W SCMC, Veegum 1fluwin  luaneiinigld
A s a P o o = P e Wyalo gv
Ethylcellulose 7 ldazatatinaaiinainnisiluanfuiansnanuisaneasialfnni lidinen
wanaanvire ldpsan n MAuA Avicel uay Starch 1500 agnelsna winlidinisldansan
16un HPMC, sodium alginate waz Tragacanth siugixnsnmauANnIsiantlaesldnuay

o %

Winenuilidasgt] Annswesdauseatininieiunisan 1§55
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= = [ o a 1 [ o o Y = = [
A1919N 3 HANITEUALNIZENALIURIAITURA s]ﬂUNUQﬂ']VL'N“E LNAB LN@HL“]I 30%HPMC

WAL 45%HPMC nagaumag dissolution test apparatus

AR 30%HPMC 45% HPMC

Thr | WinEn 30% HPMC nessausnnndn 45% HPMC wrifaAagiInsaealnenl3la
azfinanzAnfianldls liflnzneusasnsenly vessel

2hr | iREHPMC 30% wassaduannndingn 45% HPMC finzneunseniilsiazans
nsvanelu vessel @4 HPMC 30% finznausnnndningn 45% HPMC

4hr | 30% HPMC wassaRzuawiniudingn 45% HPMC whidepsglsteadnenl3la
ﬂﬁ'\uﬁmm 45% HPMC 1autasdipendaiumaen daudingn 30% HPMC in
ANaNNY Uay NsBianiziuanlédansag

8hr | AN TWANIUNEY 4 hr

12 | Wawessaannaulagfingn 30% HPMC wadunnndn

24 hr | faflanmidhusinenld uinesunniundndnnnn

A15199 4 wan1sdanizidnen e Funie gAunisan lduy (lald 30% Chitosan

1wag 30% Carbopol NARAUALE dissolution test apparatus

L19Q1 30% Chitosan 30% Carbopol 940

omin | TdRnsulasuutlag WiAENNaIFaNana basket WHaNAL
1aag insoluble particles aanunlu
medium LAy AANTLNAY basket

10 min | WPENRANAW basket Tunad N9EINNIZANELAN basket TdAsan1WiTlL

[~3 v
iAuAn
) A Y
20min | Bulnesnldazaraeanuinly vessel | -
60 min | eENNgzaneyia vessel lapsaniwiily | -

LM LAN
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= = < o @ 1 9 v o [ = [
MATITINN 5 HANTITEALNISLHALTIURIAITURNN ‘]ﬂUNuﬂﬂﬁiﬂﬂE LNﬂdl"ﬁ 30% SCMC uag

20% HPMC NAdauAe dissolution test apparatus

12QaN 30% SCMC 20% HPMC
1hr | S ldazarunnnznauni Winen ldAsunlas
vessel
2hr | Aenildazansnnaznauniv Weenlainlasuulas fapsgianaii
(=3 A a
vessel LHALUNAULAN
¢l basket lidpsan nifhiugdnngn
52
Ahr |- IIALNNAIAININTU
6 hr - WIALNAIFININTU Uszinnd 2 1Wnann
M d Ay
YUNAFIAY LATHALNAUUDIENEIN AR
[~3 v
vessel L anuag
T 7
12hr | - AN NNTUANNIANIAN IR

v

= = | o
uasiinznauniiu vessel tdwuanlu

LIAEINLAD

3 [ o @ 1 o o o [ 4 o
A5 6 WANITEAMSAALNRINFUANG JRUNEIALduY WHald 30% Sodium

alginate waz 45% Sodium alginate NAgaLAa8 dissolution test apparatus

L13]}1 45% Sodium Alginate 30% Sodium alginate
1hr | Wesnnasdntias WA BuuANeeN ARTNEUN
enagfiu vessel lantias
2hr | fnsenithiazananszanslu vessel Waenupnaan vinHiaznauatine
vessel
anr | dinemesilundulszanni 2.5 win | Wiaenuanesnyna finyneu danwas
anawaian Fudu \wiu Tu vessel nungn1nilingn
6hr | Winemessaliifiuarnifnanmin &
nrneudniiaanszaneeslu vessel
12hr | nznaunszansaglu vessel Wagn

waa ldpsan wiilugde
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Y =2 [ o o 1 o o o 4
RSN 7 HANITEALNISIAALNIURIANITUANG JAUNTINARN LAY Llald 30% Tragacanth

Wag 45% Tragacanth NARaAUALE dissolution test apparatus

L19A1 30% Tragacanth 45%Tragacanth
Thr | WAt WeRANTRENIN WATNLEN Weenlainlaeuiilas fapsgiaaii
=3 v (=3 A a I
nszanelu vessel lantiae Wawilawmn ldnueinszanalu
vessel laniiag
(=3 o/ QI d’j (=3 1 dl 4 1 |
2hr | WAsIWeIAYIWNTY uazwuenszans | Weenlinlasuulas Samsglanadi
1u vessel @niies Wawilawdn ldnueinszanely
vessel Laniiag
4hr | WAEITWAINANTW NINNGT 2 19 Weenlainlaswulas Gamggianadi
[~ A a 1
Wamdeudn ldnuannszaelu
< 2
vessel lanias
[~ d” 1 A [~ 491 1= [~3 1
6hr | WAEIWRININTY JUPNALNAN WU | WIALINEITU WANTUIALINANNAN
gnszanelu vessel lantiag 30% Targacanth wugngzaa i
vessel 41NN91 40% Targacanth
24 hr | WALWaFILIENNL 2 WinTe9Tung | WALNTWANFILIENN0L 2 WiNTe9 TN e

4
o v o

fesin famggiaailudnes dnaen
zﬂy =
n3vansluiialas uay HRzNautesng

e
2NNNU vessel

:// 2 o ' [ (=3 oA
pasii famsztsnailudneg Aeen
dgj 1=l A
nezangluiialas willAdnumuiin
' = Sy
NINNTT UAT AZNBUTBINIENNY

vessel
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= = < o a 1 9 v o [ =& o
AN91N 8 NANITEALNISLNALNUARIATITUANS ﬂﬂuwudaﬁ‘l’dﬁs& LN’PJOqu 50% HPMC + 5%

Carbopol Lag 55% HPMC NAEAUAQE dissolution test apparatus

LA 50% HPMC + 5 %Carbopol 55% HPMC

1hr | Wimenlunag WIASINWNAIFATU 0.5 WiN

2hr | WAL WasFau 0.5 W I8 UINAN | WAtNWadFndil 0.5 WiN TasifNUa N AN
sUelingnu U v109line AN uANseHNATINANS

4hr | 1At Weegaaung AN Tuuuasd ANAULEIALIANAINITIN9AT vessel Lip
ANULUIALIALNARE LA SNNAGF 0.5 N
=~ R < o = o & o ,

6 hr | NRZNAUANNTAL vessel LALNNAIA UAZNAWANNNIU vessel WALINAIAQ LG
aranns 1 1N lainay

& o Ao o < @ v o o <

12 hr | Wineneas Inelansuzg1uning Wasnugunessiainay
1aneAULIUNY

24 hr | Wnenessiniuiulu basket Inenden | Wnsdujunessnanuuzadig wWn

anadnantlsyiins 4 wih Wasnmtan | uatlga auianestsean 3 win Winen

Hegenszangafiiuluieg witleaNnnT Heennszangagfnuluag

A15199 9 wan1sdanzIineN TR FuA1e JAuNTIR lduy WHald 45% HPMC +

10% Carbopol NAEaUAQE dissolution test apparatus

L19Q1 45% HPMC + 10 %Carbopol
1hr | Wisenlunassn uainsaldeuudaadntias
2hr | Wegnessiaa WasiuanmNgliereadngms
4hr | ALINAININTUNILAN 1IALNARNE L1Aa
6 hr | WAENNAIAILszadNnd 1 W1 HRZNaUANTINL vessel TALaL
[~3 | dlaz o d”
12 hr | WRENNA9F2 ARznaunnNiu vessel TRLAUNNNT
24 hr | Wnanessianiluiulu basket Inendnennes anwossiaaul fusennszanset

o g Ay o o
m’]uiulﬂ@ BATHNAZNAUANNNU vessel Tatald ﬂﬁ‘z@ﬁlﬁlblﬂwq
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= ) [ o a1 [ o o Y = 2
A1519N 10 HANTIFEAALNIZLNALNURIAITURAN ‘]ﬂUNu@ﬂq‘lﬂﬂﬂ LN’ﬂdl‘ﬁ 15% HPMC +

15%Carbopol NAEaUAQE dissolution test apparatus

19N 15% HPMC + 15%Carbopol
1 hr. WIAENNBILAN AL
~ A Ay
2 hr. Anennldazatannaznauniu vessel
4 hr H9EINNIZANELAN basket Neen ldazanamnmznauinu vessel
6 hr HALNAIRNIWANAUNNAT 4 FaTHg
12hr | Weeaneadwiu idudauie uaziinenszanaluiliefuiy anvidinzneu
Qll 1 Q‘IQJ 1 [~ =3
a9u9eN llazaNaANALNaUnAU vessel tdmsan wiluigina

A15199 11 ansilFauigunagaunisinizinaild et ldnagauslaLAsag

Dissolution test apparatus

Polymer

[ = [
ANHUENATIANU LA

Chitosan (L ,H WM)

k4 T
{ o 1

Winenugage AusiLIn Wenaasyl

q

Sodium CMC

Winenldanunsntiamaiuniiaan 14 1Gae)

Veegum

Wimenldpsaniniluign aBunaaauni128ANZAUNTR

a4

Carbopol 940

Tnantieandn 1 4alus feugaeanainanld Tlsvianas

NAXDIBID

Ethylcellulose

Waenasdn nluanrazangnsaumkaneaen luauIunube

nagauluansazaeng

Sodium alginate

e 4 99T Weamgeeanuiuazilests uanaan
LANTIag Nnan 6 Talue gnszangaanlu vessel Wluunegdnu

anEzARWARNinIINIe Y

@ o < A o \ G \ oA
LHAYNNANAININIU L HRNARAL ﬂﬂﬂﬂgﬂ?q\TLﬂuLNﬁ@ﬂm HAN

Tragacanth
g & = o
£11n72a 8 AL AR AN AIND LS
HPMC wgaananl&suaugaiing Waanfnanl&manan Inawudn

Q

'
a

a1 daluaingnBunaanidntiaaiuznuIaLLEs LA

a

gUiaAn 6 dalue Waenuanawaniien uazLaNEEY
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AMNUANITNARBINTTEANIZANLE WUNTTATeY polymer HNAR@NITEAN1ZAN L&
aginetaan Inenwudn tragacanth, sodium alginate way HPMC @nunsagiminizanlélén
Ineenny HPMC NanunsndanizaiiaanlElAannn nasnssazinaNANET waznudWen
enelapsan g ininlaenaen deiiaziiunannain HPMC Hpuaniinnessialanlu
Fana1e pH 6.8 1tuEi polymer 817 Tudauaes Chitosan yntiminluiana wudnieduda
o °g, o 1 [~3 1 L) =X o o ezdl dl
AUt polymer azwadsnagnemaEe auliannninlinegeunisdanieiuanlénmees
dissolution test apparatus & @91 polymer %w] Alugunradaniglé

Hluvauladn nnsdsannzaeadnenld HPMC auiu carbopol WuluAaefnin
WaweuAunsld HPMC hens usiaguanisdanilasaen Tinanimeaasiivhaulauin
_— ! Ly = PR QU ° o
91 dnsdantaeseaninvesenesdnedne dnsaitiilumianla wazanadnnsatin lddsu

1 1 b2 ¥ ]
dadouinawane  Weliidesinglintuiazdandassenaanundain  delfandsele
Fdannslanilansendon  dissolution test apparatus nIsAaedNeNmdel  Water

. . & Ao = o o o Ny o -
absorption properties 1aseNlAgAINNANNA N0 U sEiaNzTUMTsa &y lFAuaz
nsdantasena wudnlenaasullld 30 wimin Ana N lunsgaiivedagn
gResinee] AnNImAaes luiANLANFNeiW nsgatitieaxinlungn 30 wh taalinieg
wdinnnann pipette Mitiaand 0.1 mi luynnismeasuazNgRRITL uaIHeINNNAN
{2 daTaannsgaunfiinsawinasdniion iatlanadlull1sn nameaassitliaiunsndanis

Aarraalnenlin (nanuwan 13) agldanisndnaauuansngszdnagaeaniuls

Mucoadhesive property study using texture analysis

d”a = =X dl =3 o ° Y A
mimmmuummmﬂmmmmmmlummmmummmmLmnumim a4

1
=

o = o Y ¥ 1 a ¥ o Y ¥ ¥
Texture analyzer ‘1/]’1ﬂ’]?L[ﬂ?EIN@’]i@MNV]i@N’ﬂﬁN“] W@ﬂﬂ’]uiu‘ll@ﬂ@’]i@‘ﬂ@ﬂll’] A NAIE

a
v v

normal saline solution pH 6.8 lun1a anuiulinsslnsspudsdudauaasan l&1fidaw alvny
N91911AT84 block 1a9AIas ANt lUnagayu adnesion Mn1s wet &11dH2a normal
saline solution 131173 20 pl a1ntiuldusaneasuuan i@ liivnudunan 1 win aaniudes’)
= da/ 1 v dl [~3 tdl [ % = dl = 1
ANUNUAIUBENIEN NANEIAT TauseBinumtianFauiauluwsiazgns
ANNINARALNLANULANFY 1BIANNAIN170 TunTs8 a1z A uNTsan [§aa9
ANFLENFN) AIA9 12 uazgl 2 annismaaesnudNmAnFun e 45% Tragacanth
d o oy 4 a
area under the curve AMNNIINARKBLANINGAYN 110 g.mm WU force N lun1shadaen
Tingreaniargegandszuns 53 g Wald HPMC WuanstianizTulsunnngean azli

usannuludndouniu wudn 1Weld 45% HPMC luansrauaunislantaesen dusetin
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nnetlaengn anueh Weld 45% HPMC+10%Carbopol W Wud fiasldusainnnndinasld
HPMC 1heia7 Tnaipniantifiaes Carbopol Haaudqeinliinstanizatn (U9 2 uanua
nmedautield 55% HPMC  ugnstianig) aasznuaannisid 50% HPMC+5%
Carbopol faslfussunigalunisinlidiaamgaainuiisanl&nilsyunn 60 g force an
= v @ . a ooy | = @ :
nanaaastuangliiviugg aiauaziEuinimes polymer AldinasanisEinnizaegingise
Hiiaa9a 1 Beldouninliinnsaquaunislaniaassniulllfaudasnis lnaande
WANN13289 mucoadhesive property fadunmanlfnamiugnisalunistianiznliannua
dg/ | a [ ¥ . . dI a
nsnaaesil ulduuannadeaiunimeaeulaeld dissolution test apparatus GNTIUALAY
o oyl : = @ o quy s = o o S
dndanaas polymer NliRnasanstianizaendngn Mnliidecldussaennnluanduiga
melFR wazianinimagaudayanieadinsoalilsunst ANOVA test waz pair two
sample for mean A1MFLNNINAADL t test TuusiazAa9a1 5L TWAN919T 12 wudn deyateq
area waz force Nl#lun1smaaas mucoadhesion 184A1FUENNNINTANH HAINUANGIN

1 a o o o aa

o ~ o ~ ~
AUBLNNNULATIATUNINADAN P>0.05 AILEANINTANTINT 16 WAL 17



k) Farce (a1

X=-2.640,Y=709

H
0

F
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None

-0 i}

1
n

Distance (mmj

gﬂ‘ﬁ2 Mucoadhesive behavior of morphine sulfate tablets using 45% HPMC as

bioadhesive polymer using texture analyzer

A9199% 12 HANNSNARAL work of adhesion AUANFUELEIANLE polymer Ana <)

'gm'iﬁ'l%(‘u Area (g.mm) Force (g)
45% HPMC 52.3619.80 31.81%6.48
55% HPMC 64.84128.83 42.64115.52
45% Sodium alginate 85.99112.28 33.6618.05
45% Tragacanth 110.71148.22 52.27113.63
45% HPMC+10%Carbopol 87.26122.69 57.88113.89
50% HPMC+5% Carbopol 64.2414.95 60.51112.66

HANNINARDLADA NIANUINT 16-17
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N9NARALANNEINITa lUN1Tlanlaasen

annmagaunnslantaasan InaliAeas dissolution test apparatus W11 AN
14 polymer AfpnzaFLER anansnpsuAumnandsasenFuumnniy ang 2-3
Wiulfan nasld HPMC u“]uma‘ﬂfm@umiﬂ@mﬂ@'@ﬂfu aunsamaLAnnsUantlaas i
a4 el Bunnmnnay guithunn HPMC dadauienas 55 amldateneaanun Saaas
80 M9an 18 dlus anuy Ailald HPMC %aaaz 45 finvstlaniaasanaanu-saeas 80 7
nantlszans 9 Falu (g‘ﬂ‘ﬁ 3) nnsandaesenileld HPMC %eeay 30 AruANEN I
aranteanindnduielfbenar 20 lualBunadiulEdunnsinatu (gﬂ‘ﬁ' 4) N9l
Tragacanth ug1sarupnnsdantlasslulzainiesas 45 wudinistanlaeseaniiig
yalugnsazanansauazene Taafenazanteanan Ussannfesas 60 Wenasiull 4
Falu uariiuuniunsfiauianan 8 daluq wazree’) Uantaeseanuietnedn aununly
nalszinn 24 dalue Tnedenedestunsfinudnsaendinis annefuaddn 15157
auzinudnild  sodium  alginate 1 Aninlandsestteaniniialune e
Tragacanth uazianilageaanidn’] Tuansazaeniiusing (g‘ﬂ‘?‘i 5) FatnazeSatinng
WOSFALNT WA sodium alginate avanelEtinsluansazaneiiflusing sinliuasiuazane
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Mucoadhesive and drug release study
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NARNUIN 1 morphine Standard curve lugngazane acid and basic media

HCI pH 2 Phosphate buffer pH 6.8

Concentration Area under Concentration Area under
(ug/ml) the curve (ug/ml) the curve

1 10.175 1 10.775

2 19.864 2 20.816
10 96.851 10 100.579
50 477.788 50 496.162
100 957.148 100 1006.72
150 1443.088 150 1510.866
200 1917.523 200 1995.942
250 2402.552 250 2503.802
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NMARNUIN 2 Dissolution profile m@QﬂﬁLﬁﬂN’a%Wum% 45% HPMC + 10% Carbopol

37

45% HPMC + 10% Carbopol

Laa(hr) Area S1 Area S2 AreaS3 | % S1 | % S2 | % S3 | %mean | SD
0.5 81.52 76.36 80.51 28.16 | 23.41 | 24.15 25.24 2.56
1 82.93 85.82 82.52 39.16 | 40.37 | 38.84 39.46 0.81
15 83.43 78.89 84.38 39.40 | 37.14 | 39.71 38.75 1.40
2 85.58 77.65 82.14 40.40 | 36.55 | 38.67 38.54 1.93
3 32.04 32.46 33.78 55.18 | 51.76 | 54.50 53.81 1.81
4 32.67 32.82 34.46 55.53 | 52.00 | 54.88 54.14 1.88
6 34.12 32.99 34.95 56.18 | 52.08 | 55.11 54.46 213
8 31.21 37.29 32.02 54.88 | 54.10 | 53.74 54.24 0.58
10 35.55 40.44 33.44 56.82 | 55.58 | 54.40 55.60 1.21
12 36.80 44.66 35.78 57.39 | 57.56 | 55.50 56.82 1.14
24 40.70 50.66 39.78 59.15 | 60.38 | 57.38 58.97 1.51
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N1AKNUIN 3 Dissolution profile %Iﬂail'll,sajﬂuﬂ%?\lum% 45 % Sodium alginate

45 % Sodium alginate

taan(hr.) Area S1 Area S2 AreaS3 | % S1 | % S2 | % S3 | %mean | SD
0.5 76.75 79.14 83.22 28.16 | 23.41 | 24.15 2524 | 2.56
1 85.33 82.15 86.08 40.27 | 38.66 | 40.51 39.81 1.01
1.5 87.22 80.34 84.30 41.18 | 37.82 | 39.68 39.56 | 1.68
2 87.63 83.79 84.65 41.37 | 3943 | 39.84 | 4022 |1.02
3 36.15 33.57 35.70 58.00 | 55.16 | 56.58 56.58 | 1.42
4 31.32 34.38 35.31 55.90 | 55.61 | 56.46 55.99 | 0.44
6 32.70 35.03 33.29 56.51 | 55.92 | 55.52 55.98 | 0.50
8 32.99 36.82 38.09 56.64 | 56.76 | 57.76 57.05 | 0.62
10 33.45 38.88 40.44 56.85 | 57.73 | 58.87 57.82 | 1.01
12 35.50 40.60 43.56 57.77 | 58.54 | 60.34 58.88 | 1.32
24 37.70 44.44 47.88 58.77 | 60.34 | 62.37 60.49 1.81
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NMARNUIN 5 Dissolution profile mﬂaﬂﬁLﬁﬂNﬂgJWum% 50%HPMC+5% Carbopol

50%HPMC+5% Carbopol

tAe(hr.) | Area S1 | Area S2 | Area S3 % S1 % S2 % S3 | %mean | SD
0.5 41.22 43.60 45.62 28.16 | 23.41 24.15 25.24 | 2.56
1 52.70 51.31 60.02 24.91 2413 | 28.22 25.75 | 217
1.5 67.52 64.93 75.30 31.88 | 30.53 | 35.41 3261 |2.52
2 81.80 75.25 87.32 38.60 | 3540 | 41.07 38.36 |2.85
3 21.75 20.38 23.21 48.75 44.95 51.95 48.55 | 3.51
4 29.16 2717 29.86 52.13 4817 55.11 51.80 | 3.48
6 47.40 48.00 53.60 60.34 | 57.95 | 66.25 61.51 | 4.28
8 65.03 69.04 71.88 68.30 | 67.85 | 74.87 70.34 | 3.93
10 80.51 97.03 94.38 75.29 | 81.01 85.45 80.58 |5.09
12 76.30 81.61 82.28 73.43 73.84 79.83 75.70 | 3.58
24 148.14 153.35 148.76 | 105.72 | 107.42 | 110.95 | 108.03 | 2.67




NIANUIN 6 Dissolution profile mﬂaﬂﬁLﬁﬂNﬂgJWum% 45 % Tragacanth

40

45 % Tragacanth

taa(hr.) Area S1 Area S2 Area S3 % S1 % S2 % S3 %mean | SD
0.5 47.98 47.59 45.94 28.16 | 23.41 | 24.15 2524 | 2.56
1 65.74 62.62 61.16 31.03 | 29.44 | 28.76 29.74 | 117
1.5 83.73 78.20 77.68 39.50 | 36.78 | 36.53 37.60 | 1.65
2 96.78 90.45 93.46 4565 | 42.55 | 43.96 44.05 | 1.56
3 29.94 28.26 28.93 59.49 | 55.79 | 57.51 57.60 | 1.85
4 40.31 37.91 40.83 64.21 60.37 63.15 62.57 1.98
6 67.16 63.36 66.47 76.29 72.31 75.19 74.60 2.06
8 82.68 88.15 92.46 83.33 | 83.99 | 87.42 84.91 |2.20
10 94.31 98.20 105.13 88.58 88.74 93.41 90.25 2.74
12 101.88 108.77 114.27 92.01 93.72 97.72 94.48 2.93
24 115.70 122.54 136.97 98.23 | 100.20 | 108.38 | 102.27 |5.38




NIANUIN 7 Dissolution profile mﬂaﬂﬁLﬁﬂNﬂgJWum% 30% Tragacanth
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30% Tragacanth

taan(hr.) | Area S1 Area S2 Area S3 %S1 | %S2 | %S3 | %mean | SD
0.5 57.97 62.62 55.90 28.16 | 23.41 24.15 25.24 2.56
1 84.17 81.30 73.13 39.69 | 38.23 | 34.38 3743 | 2.74
1.5 86.88 94.29 88.24 41.02 | 44.35 | 41.50 42.29 1.80
2 100.69 109.82 102.57 47.49 | 5166 | 48.25 49.13 2.22
3 30.81 32.76 27.05 61.71 | 67.01 60.92 63.22 3.31
4 36.18 40.10 36.04 64.19 | 70.52 | 65.19 66.63 | 3.40
6 58.80 63.59 57.18 74.37 | 81.54 | 7512 77.01 | 3.94
8 75.95 78.24 68.66 82.12 | 88.45 | 80.54 83.71 | 4.19
10 89.49 90.89 80.27 88.24 | 94.41 | 86.00 89.55 |4.35
12 100.54 99.43 91.00 93.23 | 98.44 | 91.06 94.24 | 3.79
24 115.75 112.58 101.25 100.10 | 104.62 | 95.88 | 100.20 | 4.37




NMARNUIN 8 Dissolution profile mﬂaﬂﬁLﬁﬂNﬂgJWum% 30% HPMC
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30% HPMC

L3a(hr.) Area S1 AreaS2 | AreaS3 | % S1 | % S2 | % S3 %mean SD
0.5 37.91 41.04 39.45 28.16 | 23.41 | 24.15 25.24 2.56
1 42.48 43.74 45.88 20.11 | 20.58 | 21.58 20.76 0.75
1.5 53.58 56.42 56.63 25.33 | 26.53 | 26.63 26.16 0.73
2 66.79 068.57 69.87 31.54 | 32.25 | 32.86 32.22 0.66
3 32.94 29.50 32.57 46.72 | 46.07 | 48.12 46.97 1.05
4 45.60 42.96 42.52 52.48 | 52.44 | 52.85 52.59 0.23
6 74.16 71.04 71.23 65.34 | 65.63 | 66.33 65.76 0.51
8 89.31 85.92 87.37 7221 | 72.66 | 73.95 72.94 0.90
10 103.67 99.57 101.80 | 78.69 | 79.08 | 80.74 79.51 1.09
12 78.31 63.54 73.81 67.32 | 62.23 | 67.66 65.74 3.04
24 147.37 139.99 143.33 | 98.31 | 97.98 | 100.18 98.82 1.18




NARNUIN 9 Dissolution profile mﬂaﬂﬁLﬁﬂNﬂgJWum% 45% HPMC

43

45% HPMC

taan(hr.) | Area S1 Area S2 | Area S3 | % S1 % S2 % S3 %mean | SD
0.5 44.74 48.47 43.22 28.16 | 23.41 24.15 25.24 | 2.56
1 60.61 59.97 53.85 28.62 | 28.20 | 25.33 27.38 |1.80
1.5 70.74 7413 68.74 33.41 | 34.86 | 32.32 3353 |1.27
2 87.98 89.82 82.63 4150 | 42.25 | 38.87 40.87 | 1.78
3 30.12 30.67 28.79 55.42 | 56.62 | 52.36 54.80 | 2.20
4 39.90 38.91 39.35 59.87 | 60.54 | 57.36 59.26 | 1.68
6 68.68 63.05 68.48 72.83 | 71.87 | 71.04 71.91 | 0.90
8 82.09 80.61 79.64 78.91 | 80.15 | 76.33 78.46 | 1.95
10 99.79 94.82 92.26 86.90 | 86.85 | 82.27 85.34 | 2.66
12 100.71 103.03 92.09 87.35 | 90.72 82.21 86.76 | 4.29
24 127.02 130.27 130.18 99.17 | 103.50 | 100.06 | 100.91 | 2.29




NMARNUIN 4 Dissolution profile mﬂaﬂﬁLﬁﬂmﬁ' 55 % HPMC

44

55 % HPMC

tAe(hr.) | Area S1 | Area S2 | Area S3 % S1 % S2 % S3 | %mean | SD
0.5 31.99 30.29 31.66 28.16 | 23.41 24.15 25.24 | 2.56
1 43.77 4518 45.08 20.71 2124 | 21.19 21.04 |0.29
1.5 58.56 58.28 57.34 27.66 | 27.40 | 26.96 27.34 |0.35
2 67.53 68.90 68.89 31.89 | 32.41 32.40 32.24 {0.30
3 2717 23.61 20.91 44.48 43.47 42.20 43.38 1.14
4 38.82 37.37 33.27 49.77 49.97 48.04 49.26 1.06
6 ©65.45 65.94 61.35 61.77 63.39 61.22 62.13 1.13
8 84.99 81.20 79.07 70.60 | 70.60 | 69.58 70.26 | 0.59
10 107.99 76.88 63.16 80.98 | 68.60 | 62.17 70.58 |9.56
12 92.50 92.36 96.05 74.06 75.85 77.54 75.82 1.74
24 150.45 146.26 149.83 | 100.08 | 101.14 | 102.81 | 101.34 | 1.38
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MARUIN 10 Metssana lduyginaldlunisnagay
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MANUIN 11 NSNAKAL adhesion ARILIALIAILLATAY texture analyzer
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NANUIN 14 N1sNARBL Mucoadhesive and drug release study AR ANDINY



NIANUIN 15 HAaN1TNAAaU work of adhesion

Test ID AreaF-D 1:2 Force 1
g.mm g
Area F-D 1.2 Force 1
Start Batch testsample
testsample_1 76.38 36.355
End Batch testsample
Start Batch 45%HPMC_Lowchi_
45%HPMC_Lowchi_1 40.169 34.9
45%HPMC_Lowchi_2 60.929 29.632
45%HPMC_Lowchi_3 43.212 23.203
45%HPMC_Lowchi_4 58.892 30.648
45%HPMC_ Lowchi 5 58.599 40.664
avearge 52.3602 31.8094
sd 9.840 6.483
End Batch 45%HPMC_Lowchi_
Start Batch 45%sodiumalginate_
45%sodiumalginate_1 99.013 46.62
45%sodiumalginate_2 66.521 31.347
45%sodiumalginate_3 92.895 35.667
45%sodiumalginate_4 83.914 26.406
45%sodiumalginate_5 87.587 28.268
45%sodiumalginate_6 85.581
45%sodiumalginate 7
average 85.986 33.6616
sd 12.28 8.05
End Batch 45%sodiumalginate
Start Batch 45%HPMC_Chi_
45%HPMC_Chi_6 40.419 24.5
45%HPMC_Chi_7 48.061 36.445
End Batch 45%HPMC_Chi_
Start Batch 45%HPMC_10%Carbopol_
45%HPMC_10%Carbopol_1 108.077 43.022
45%HPMC_10%Carbopol_2 76.606 56.467
45%HPMC_10%Carbopol_3 76.913 62.592
45%HPMC_10%Carbopol_4 60.846 48.504
45%HPMC 10%Carbopol 5 113.884 78.835
average 87.2652 57.884
sd 22.696 13.892
End Batch 45%HPMC_10%Carbopol _
Start Batch 45%HPMC _
45%HPMC_1 130.734 39.547
45%HPMC_2 68.885 63.1
45%HPMC_3 68.738 57.054
45%HPMC_4 66.484
45%HPMC 5 48.399 48.165
45%HPMC_6 28.704 16.886
45%HPMC _7 20.205 17.89
45%HPMC 9 129.452 45,086
average 70.731 44,2765
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sd 44.486 18.881
End Batch 45%HPMC_

Start Batch 55%HPMC _

55%HPMC_1 63.499 62.784
55%HPMC_2 48.089 28.155
55%HPMC_3 44.29 25.786
55%HPMC_4 54.817 49.203
55%HPMC_5 113.491 47.263
55%HPMC_6 74.401 70.533
55%HPMC_7 151.993 44.026
average 78.6543 46.8214
sd 39.8399 16.4400
End Batch 55%HPMC _

Start Batch 50%HPMC_5%Carbopol_
50%HPMC_5%Carbopol_1 69.855 57.798
50%HPMC_5%Carbopol_2 60.53 53.422
50%HPMC_5%Carbopol_3 57.772 55.847
50%HPMC_5%Carbopol_4 67.015 52.632
50%HPMC_5%Carbopol_5 82.874
50%HPMC_5%Carbopol 6 42.548
average 63.793 54.92475
sd 5.598 2.354
End Batch 50%HPMC_5%Carbopol_

Start Batch 45%Targacanth_

45%Targacanth_1 42.334
45%Targacanth_4 72.643 33.253
45%Targacanth_3 158.671 63.258
45%Targacanth_2 108.352 61.78
45%Targacanth_5 159.452 60.731
45%Targacanth_6 54.394 45.041
45%Targacanth 7 138.399 56.625
average 115.3185 53.448
sd 44.590 11.894
End Batch 45%Targacanth_

Start Batch 50%HPMC_5%carbopol_
50%HPMC_5%carbopol_6 36.118

End Batch 50%HPMC_5%carbopol
End of Test Data
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NAKWIN 16 HANISNARBUADA mucoadhesive analysis (Area)

45%HPMC
45%alginate
t-Test: Paired Two Sample for Means

Variable 1 Variable 2
Mean 52.3602 85.986
Variance 96.83157 150.7949
Observations 5 5
Pearson Correlation -0.81174
Hypothesized Mean
Difference 0
df 4
t Stat -3.56912
P(T<=t) one-tail 0.011697
t Critical one-tail 2.131847
P(T<=t) two-tail 0.023394
t Critical two-tail 2.776445
45%HPMC_10%Carbopol_1
45HPMC
t-Test: Paired Two Sample for Means
45%HPMC
45%HPMC+10%carbopol

Variable 1 Variable 2
Mean 52.3602 87.2652
Variance 96.83157 515.1131
Observations 5 5
Pearson Correlation -0.28751
Hypothesized Mean
Difference 0
df 4
t Stat -2.86846
P(T<=t) one-tail 0.02277
t Critical one-tail 2.131847
P(T<=t) two-tall 0.045539
t Critical two-tail 2.776445




45%HPMC
55%HPMC

t-Test: Paired Two Sample for Means

53

Variable 1 Variable 2
Mean 52.3602 64.8372
Variance 96.83157 793.0193
Observations 5 5
Pearson Correlation 0.269627
Hypothesized Mean
Difference 0
df 4
t Stat -1.02531
P(T<=t) one-tail 0.18159
t Critical one-tail 2.131847
P(T<=t) two-tail 0.363171
t Critical two-tall 2.776445
45%HPMC
50%HPMC+5%carbopol
t-Test: Paired Two Sample for Means

Variable 1 Variable 2
Mean 52.3602 64.2374
Variance 96.83157 24.49464
Observations 5 5
Pearson Correlation -0.06095
Hypothesized Mean
Difference 0
df 4
t Stat -2.35422
P(T<=t) one-tail 0.039077
t Critical one-tail 2.131847
P(T<=t) two-tall 0.078154
t Critical two-tail 2.776445




45%HPMC
45%tragacanth
t-Test: Paired Two Sample for Means

Variable 1 Variable 2
Mean 52.3602 110.7024
Variance 96.83157 2325.547
Observations 5 5
Pearson Correlation 0.454996
Hypothesized Mean
Difference 0
df 4
t Stat -2.92402
P(T<=t) one-tail 0.021535
t Critical one-tail 2.131847
P(T<=t) two-tall 0.04307
t Critical two-tail 2.776445
45%alginate
45%HPMC+10%carbopol
t-Test: Paired Two Sample for Means

Variable 1  Variable 2
Mean 85.986 87.2652
Variance 150.7949 515.1131
Observations 5 5
Pearson Correlation 0.452477
Hypothesized Mean
Difference 0
df 4
t Stat -0.14063
P(T<=t) one-tail 0.447479
t Critical one-tail 2.131847
P(T<=t) two-tail 0.894958
t Critical two-tail 2.776445
45%alginate
55%HPMC
t-Test: Paired Two Sample for Means

Variable 1  Variable 2
Mean 85.986 64.8372
Variance 150.7949  793.0193
Observations 5 5
Pearson Correlation 0.191773
Hypothesized Mean
Difference 0
df 4
t Stat 1.660397
P(T<=t) one-tall 0.086086

t Critical one-tail 2.131847



P(T<=t) two-tail 0.172172
t Critical two-tail 2.776445

45%alginate
50%HPMC+5%carbopol
t-Test: Paired Two Sample for Means

Variable 1  Variable 2
Mean 85.986 64.2374
Variance 150.7949  24.49464
Observations 5 5
Pearson Correlation 0.402161
Hypothesized Mean
Difference 0
df 4
t Stat 4.325455
P(T<=t) one-tail 0.006197
t Critical one-tail 2.131847
P(T<=t) two-tall 0.012394
t Critical two-tail 2.776445
45%alginate
45%tragacanth
t-Test: Paired Two Sample for Means

Variable 1  Variable 2
Mean 85.986 110.7024
Variance 150.7949  2325.547
Observations 5 5
Pearson Correlation -0.69105
Hypothesized Mean
Difference 0
df 4
t Stat -0.96284
P(T<=t) one-talil 0.195075
t Critical one-tail 2.131847
P(T<=t) two-tall 0.390151

t Critical two-tail 2.776445




45%HPMC+10%carbopol
55%HPMC

t-Test: Paired Two Sample for Means
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Variable  Variable
1 2
Mean 64.8372 64.2374
Variance 793.0193 24.49464
Observations 5 5
Pearson Correlation 0.441399
Hypothesized Mean
Difference 0
df 4
t Stat 0.050894
P(T<=t) one-tail 0.480925
t Critical one-tail 2.131847
P(T<=t) two-tail 0.96185
t Critical two-tall 2.776445
45%HPMC+10%carbopol
50%HPMC+5%carbopol
Variable  Variable
1 2
Mean 64.8372 110.7024
Variance 793.0193 2325.547
Observations 5 5
Pearson Correlation -0.7239
Hypothesized Mean
Difference 0
df 4
t Stat -1.43825
P(T<=t) one-talil 0.111874
t Critical one-tail 2.131847
P(T<=t) two-tall 0.223748
t Critical two-tall 2.776445
50%HPMC+5%carbopol
45%tragacanth
Variable  Variable
1 2
Mean 64.2374 110.7024
Variance 24.49464 2325.547
Observations 5 5
Pearson Correlation -0.35733
Hypothesized Mean
Difference 0
df 4
t Stat -2.06947
P(T<=t) one-tall 0.053648
t Critical one-tail 2.131847
P(T<=t) two-tall 0.107295
t Critical two-tall 2.776445




NAKNWIN 17 HANISNARAURAD A

muoadhesive analysis (Force)

45%HPMC
45%alginate

t-Test: Paired Two Sample for Means

57

Variable  Variable
1 2

Mean 31.8094 33.6616
Variance 42.02895 64.75845
Observations 5 5
Pearson Correlation -0.05512
Hypothesized Mean
Difference 0
df 4
t Stat -0.39041
P(T<=t) one-tail 0.358066
t Critical one-tail 2.131847
P(T<=t) two-tall 0.716132
t Critical two-tail 2.776445
45%HPMC_10%Carbopol_1
45HPMC
t-Test: Paired Two Sample for Means

Variable  Variable

1 2

Mean 31.8094 57.884
Variance 42.02895 192.9952
Observations 5 5
Pearson Correlation 0.313781
Hypothesized Mean
Difference 0
df 4
t Stat -4.36394
P(T<=t) one-tail 0.006012
t Critical one-tail 2.131847
P(T<=t) two-tall 0.012025
t Critical two-tall 2.776445
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45%HPMC
45%HPMC+10%carbopol
t-Test: Paired Two Sample for Means

Variable  Variable

1 2
Mean 31.8094 42.6382
Variance 42.02895 241.0246
Observations 5 5
Pearson Correlation 0.676023
Hypothesized Mean
Difference 0
df 4
t Stat -1.99732
P(T<=t) one-tail 0.058236
t Critical one-tail 2.131847
P(T<=t) two-tall 0.116473
t Critical two-tall 2.776445
45%HPMC
55%HPMC

t-Test: Paired Two Sample for Means

Variable  Variable

1 2
Mean 31.8094 60.5146
Variance 42.02895 160.3874
Observations 5 5
Pearson Correlation 0.774506
Hypothesized Mean
Difference 0
df 4
t Stat -7.39993
P(T<=t) one-tail 0.000889
t Critical one-tail 2.131847
P(T<=t) two-tail 0.001779
t Critical two-tail 2.776445
45%HPMC

50%HPMC+5%carbopol

Variable  Variable

1 2

Mean 31.8094 52.2712
Variance 42.02895 185.7838
Observations 5 5
Pearson Correlation -0.05657
Hypothesized Mean

Difference 0

df 4

t Stat -2.96698

P(T<=t) one-talil 0.020634

t Critical one-tail 2.131847

P(T<=t) two-tail 0.041268



t Critical two-tail

2.776445

45%alginate

45%HPMC+10%carbopol

t-Test: Paired Two Sample for Means

Variable  Variable
1 2
Mean 33.6616 57.884
Variance 64.75845 192.9952
Observations 5 5
Pearson Correlation -0.50273
Hypothesized Mean
Difference 0
df 4
t Stat -2.81519
P(T<=t) one-tail 0.024031
t Critical one-tail 2.131847
P(T<=t) two-tall 0.048062
t Critical two-tail 2.776445
45%alginate
55%HPMC
Variable  Variable
1 2
Mean 33.6616  42.6382
Variance 64.75845 241.0246
Observations 5 5
Pearson Correlation 0.376618
Hypothesized Mean
Difference 0
df 4
t Stat -1.37962
P(T<=t) one-talil 0.119905
t Critical one-tail 2.131847
P(T<=t) two-tall 0.23981
t Critical two-tall 2.776445
45%alginate
50%HPMC+5%carbopol
Variable  Variable
1 2
Mean 33.6616 60.5146
Variance 64.75845 160.3874
Observations 5 5
Pearson Correlation -0.22458
Hypothesized Mean
Difference 0
df 4
t Stat -3.64801
P(T<=t) one-tail 0.010905
t Critical one-tail 2.131847
P(T<=t) two-tail 0.02181
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t Critical two-tail

2.776445

45%alginate
45%tragacanth

t-Test: Paired Two Sample for Means

Variable  Variable
1 2

Mean

Variance
Observations
Pearson Correlation
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-talil

t Critical one-tail
P(T<=t) two-tail

t Critical two-tail

33.6616  52.2712
64.75845 185.7838
5 5

-0.4042

0

4
-2.25937
0.043371
2.131847
0.086741
2.776445

45%HPMC+10%carbopol
55%HPMC

t-Test: Paired Two Sample for Means

Variable 1 Variable 2

Mean

Variance
Observations
Pearson Correlation
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-talil

t Critical one-tail
P(T<=t) two-tail

t Critical two-tall

57.884 42.6382
192.9952  241.0246
5 5

-0.3743

0

4
1.397024
0.117463
2.131847
0.234926
2.776445

45%HPMC+10%carbopol
50%HPMC+5%carbopol

Variable 1  Variable 2

Mean

Variance
Observations
Pearson Correlation
Hypothesized Mean
Difference

df

t Stat

P(T<=t) one-tall

t Critical one-tail
P(T<=t) two-tail

57.884 60.5146

192.9952 160.3874

5 5
0.81114

0

4
-0.71352
0.257473
2.131847
0.514946
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t Critical two-tail

2.776445

45%HPMC+10%carbopol

45%tragacanth

t-Test: Paired Two Sample for Means

Variable 1  Variable 2
Mean 57.884 52.2712
Variance 192.9952 185.7838
Observations 5 5
Pearson Correlation 0.415106
Hypothesized Mean
Difference 0
df 4
t Stat 0.843151
P(T<=t) one-tail 0.223306
t Critical one-tail 2.131847
P(T<=t) two-tall 0.446612
t Critical two-tail 2.776445
55%HPMC
50%HPMC+5%carbopol
t-Test: Paired Two Sample for Means

Variable  Variable

1 2

Mean 42.6382 52.2712
Variance 241.0246 185.7838
Observations 5 5
Pearson Correlation -0.00987
Hypothesized Mean
Difference 0
df 4
t Stat -1.03757
P(T<=t) one-tail 0.179037
t Critical one-tail 2.131847
P(T<=t) two-tall 0.358074
t Critical two-tail 2.776445
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50%HPMC
45%tragacanth

t-Test: Paired Two Sample for Means

62

Variable  Variable
1 2

Mean 60.5146 52.2712
Variance 160.3874 185.7838
Observations 5 5
Pearson Correlation 0.325578
Hypothesized Mean
Difference 0
df 4
t Stat 1.205585
P(T<=t) one-tail 0.147208
t Critical one-tail 2.131847
P(T<=t) two-tail 0.294416
t Critical two-tail 2.776445
50%HPMC+5%carbopol
45%tragacanth
t-Test: Paired Two Sample for Means

Variable  Variable

1 2

Mean 42.6382 60.5146
Variance 241.0246 160.3874
Observations 5 5
Pearson Correlation 0.226731
Hypothesized Mean
Difference 0
df 4
t Stat -2.26209
P(T<=t) one-tail 0.04324
t Critical one-tail 2.131847
P(T<=t) two-tall 0.08648
t Critical two-tall 2.776445




63



