CHAPTER III

MATERIALS AND METHODS
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w ermany), Lot No. 614 TA176581.

Calcium D-gluconaté’ ( 1 GmbH, Switzerland), Lot No.

Disodium hydrogéf oy 0§phate an \ Pacific Specialty Chemicals
Ethyl alcohol absoiite SIAR ¢ \ allinckrodt Co., Ltd., Mexico),

0. 100K0137.
Eudragit® NE 30 D ( ‘Germany) (donated by JJ-Degussa
(T) Ltd., Thalland), Lot! NG F'"'

Eudragit® RLJ.
(T) Ltd., Thailaat)
Eudragit® RS l,l"tlt (Rohm GmbH & KG, Ger@ny) (donated by JJ-Degussa
(T) Ltd., Thailand)#Let No. 837040803 L.
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Farm, NaKko rnpathom province Thalland)

Gﬂ;ﬂam W Wrﬁ}aﬂcﬂ q‘ﬁTgland), Lot No.

Kenalog® in orabase (Bristrol-Myers Squibb).

Kieselguhr® (Merck Co., Ltd., Germany), Lot No. 28458819.

Kollicoat® SR 30 D (BASF, Germany) (donated by BASF (Thai) Ltd.), Lot No.
92-1632.

Magnesium chloride (Ajax Finechem, Australia), Lot No. AF309081.

H’J y) (donated by JJ-Degussa
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16. Methanol, HPLC grade (Lab Scan Co., Ltd., Thailand).

17. Mucin from porcine stomach, Type III (Sigma Co., Ltd., Singapore), Lot No.
014K7002.

18. Potassium chloride (Ajax Finechem, Australia), Lot No. AF307085.

19. Polyethyleneglycol 6000 (East Asiatic Public Company Ltd, Thailand).

20. Prednisolone base micronized BP (Wyeth Lederle Limited, India) (donated by V
& S Chemi Group Co., Ltd.), Lot Ne. 223.

21. Sodium bicarbonate (Fishe; ,\ \\‘

d.), Lot No. 02474 14.
22. Sodium chloride (Mer¢ "‘wem' d., Gé&mian¥y, Lot No. K28555404049.

23. Sodium hexametaph6sphate (Carlc Eerot No. 368357.

24. Sodium hydroxide (Matliaekrbdt Co.. L 2den), Lot No. 7708.

25. Sodium sulphide i I : \ A E.U.), Lot No. 805867KP.

26. Sorbitol (70 % so ‘ \ United Dispensary Co., Ltd.,
Thailand), Lot N@. 180/9 I _ \x\

27. Tetra-Natriumdiph@sphiat ecqﬂ : Ltd.), Lot No. 636 A174391.

28. Triamcinolone acetoflidg mi ‘=,,i PS ” : - 1acia & Upjohn Co., Ltd., USA)

sip Co \ No. 01HKT.
29. Urea (supplied by S. Ton Ghemice s €o., Ltd., Thailand).

1. Analytical balance ‘Model AX105, Mettler toledo).

j g:::ff;cﬁvﬂ]‘?scomﬁnodﬂﬁﬁrﬂ ;J A03969 Brookfield
4. mﬁmﬁm‘ﬁm NYNY

e Hot air oven (Model B40, Memmert, Germany).

6. High performance liquid chromatography (HPLC) equipped with
- System controller (SCL-10AVP) (Shimadzu Corporation, Japan).
- Liquid chromatography (LC-10ADVP) (Shimadzu Corporation, Japan).
- Degasser (DGU-12A) (Shimadzu Corporation, Japan).
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- UV-visible detector (SPD-10AV) (Shimadzu Corporation, Japan).
- Auto injector (SIL-10ADVP) (Shimadzu Corporation, Japan).
- Column oven (CTO-10ASVP) (Shimadzu Corporation, Japan).
- C 18 column, Inertsil ODS 5 micron 4.6 X 150 mm (GL Science, Japan)
with a guard column, Inertsil ODS 5 micron 4.6 X 10 mm (GL Science,
Japan).
7. Modified Franz diffusion cell.
8. pH meter (Sartorius, Ger man

12. Universal tensometg ‘ §1 s olsen Ltd., United Kingdom).
13. UV-Visible spectroplibtometer(Model UV-1601; Shimadzu, Japan).
14. Water bath (Gilseft, Efig|d NS

AU ININTNEINS
PRI TUAMINYAE
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Methods

1. Extraction of PG from Durian-Fruit Hulls

Polysaccharide gel (PG) was extracted by the method modified by Pongsamart and
Panmaung (1998), and Hokputsa et al. (2004). Fresh durian-fruit hulls were collected,
cleaned and ground. One kg of ‘ durian-fruit hull was dried in a hot air
oven at 60 °C for 48 hr,

obtained. The dried fruit

of dried durian-fruit hulls were
vrefrigerator (4 °C) until use. PG
in dried durian-fruit hull 2 \‘L: °C, added hexametaphosphate
and adjusted to pH % xtract was concentrated and
precipitated using acid anol). The precipitate of PG
was dried at 50 °C for B ained.  Theerude PG was further purified
by redissolved in water a ipitatic hl1 / ' \ nanol dried the PG precipitate at

ek

2. Determination of Physnc 0=

; operties of PG
STt -

Physical propertie§ 0f

& fe llowing:

2.1 pH Measurement‘

e BT YR G . o

electrode was irfinersed into the sample The pH value was recorded The pH

RN TAUNRAIINYIA Y

22 Vlscos1ty Measurement
The viscosity of PG in distilled water was determined using the Brookfield® cone
and plate viscometer (cone #41). The determination of the viscosity of samples was

performed by applying about 2 ml of the samples in the lower plate of the viscometer.
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The cone #41 was moved down to touch the sample and rotated at 2.5-50 rpm. The

measurements of samples were performed in triplicate.
3. Selection of Types and Concentrations of Calcium Salts

Calcium salts, calcium chloride and calcium gluconate were used as suitable

added to the PG gel disp

The viscosity of

agnetic stirrer.
Brookfield® cone and plate
viscometer (cone #40). was performed by applying

about 0.5 ml of samples | cometer. The cone #40 was lowered

to touch the sample and 4 easurements of samples were

performed in triplicate.

The calcium salt whichf 1deg‘¢;‘ once tration With optimum viscosity of PG gel
(~ 400-600 cps) was chosen for: 7,,'.1 ‘@ casting’ mixture in preparation of buccal

mucoadhesive films in 4. A7)0 S A

4. Preparation o By [u 7 .’}‘

U

4.1 Preparation of Bu€o&hMucoadhesiv er
sssskmoituiiet 11 4 NV E 1719

Effe of plasticizers was studied by using the following ingredients;
glycerm@%ﬂ(ﬁ@ﬂﬁoﬁﬂ %JF% ’E}é@)ﬂ»ﬁﬂﬁ %)]col 6000 (PEG
6000) (1 ad 2 %w/w based on the PG weight), and sorbitol (20 and 30 %w/w based on
the PG weight). A full factorial design was performed (Table 3). The formulas are shown
in Table 4. The procedures for preparing buccal mucoadhesive films are shown in Figure
14 and described as follows. The 4.00 %ow/w PG was dispersed in distilled water and left

at room temperature for 12 hr in order to remove entrapped air bubbles and allow the PG
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gel to completely hydrate and swell. The calcium gluconate solution which contained
calcium ion at 1.0 %w/w based on the PG weight (selected from 3.) was added gently
into the PG gel dispersion to avoid air entrapment stirred gently until a homogeneous
viscous gel was obtained. The mixture pH was adjusted with 0.5 N NaOH to 5.5. The
plasticizers were added to the mixture. Then, the mixture was stirred gently for 2 hr and
left until air bubbles were removed. A film was cast by pouring the mixture into a hollow
space of a stainless steel box placed on tapyof a silicone paper strip. The gage at left side

5 '
R

after the stainless steel box had"been sthe right side of the silicone paper.

.18 mm of casting mixture thickness

50 °C for 4 hr.

i % ‘provided a film with satisfactory
INN

detachment force and work of
)

.
:
.

mechanical properties (as

adhesion (as determine

Table 3 Plasticizers included

sy

s 8 TR e o e

Film No. glyces ito

-
L ANEAINENINGING

MR TN INA Y

Note: * —and + are 20 and 30 %w/w glycerin based on the PG weight, respectively.
®_and + are 1 and 2 %w/w PEG 6000 based on the PG weight, respectively.
¢ —and + are 20 and 30 %w/w sorbitol (70 %) based on the PG weight,

7
8

respectively.
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4
4 A '
-.;_* ve films.

&) d o L o
P - 4

Figure 14 Preparation schiemg'o

L ] v.-ﬂ]ﬁ A
- o
‘]J.'-"‘.E.‘_.L »

4.1.2 Determination ¢ a;ﬁ_@ble‘ g;ﬂtr ion of PG
Dlspersmns of PG in eﬁ_ﬁlleg w 3' eI at concentrations of 4.00, 5.00, and 6.00

O e

entrapped air bubbles

-

aid allow the PG gel ,
of 1.0 ‘@*v/w based on the PG weight
was added gradually intgf the PG gel dispgrsion with gentle stirring to prevent air

entrapment untlﬂhu &}.’} ‘y.]s(&} %l%w thin "] ﬂ ‘Enxture pH was adjusted

with 0.5 N NaOHito 5.5. The types a2d concentratlons of plastncnzers chosen from 4.1.1

RS N T
continued fo es were removed Im was cast by pouring the

mixture into a hollow space of a stainless steel box placed on top of silicone paper strip.

gluconate solution Whl(g h' contained

The gage at left side of the stainless steel box was adjusted up to allow 2.18 mm of
casting mixture thickness after the stainless steel box had been dragged towards the right
side of the silicone paper. The thin casting mixture was allowed to dry and followed by

drying in a hot air-oven at 50 °C for 4 hr.
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The concentration of PG that provided a film with appropriate mechanical
properties (as determined in 6.2), maximum detachment force, and work of adhesion (as

determined in 7.) was selected.

Table 5 Compositions of mucoadhesive layers with varied concentrations of PG

Ingredients

PG (g)
Calcium gluconate (g)

Glycerin (g)
PEG 6000 (g)

70 % sorbitol (g)
0.5 N NaOH (ml)
Distilled water gs to (2

4.1.3 Selection of Wate

The dispersion of 5.00-% P¢
il S

v Pl

1 distilled water was prepared and left at
apped air bubbles and allow the PG

gel to completely ; —and-swell—The ¢ A r solution which contained

room temperature for-l2 hr

calcium ion at 1.0 %w/W base ght v as@ided gently into the PG gel

dispersion with gentle st1rri;1g to prevent air entrapment until a homogeneous viscous gel

was obtained. The{ mi H ‘Twm 5.5. The plasticizers
chosen from 4.1%‘]2‘&:?:?}] ﬁmng to preverﬁtrapment. The stirring
had been conti for 2 hr the iﬁ ir, eiz I i

a %ﬁé}ﬁ)ﬂ 5T sﬁ/ﬂgjid Tl Elzfd(ahﬂdissolution of

mucoadhesive layer by using Eudragit® RL 100 (12.5-45.5 %w/w based on the PG
weight) or Eudragit® RS 100 (0.1-0.3 %w/w based on the PG weight) or Eudragit® NE
30D (0.2-1.0 %w/w based on the PG weight) or Kollicoat® SR 30 D (0.1-1.0 % w/w
based on the PG weight) (Table 6). Eudragit® RL 100 and Eudragit® RS 100 were

dispersed separately in absolute alcohol at concentration 15.00 %w/w with continuous
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stirring for 4 hr and then used as a stock solution to add to the PG mixture. Eudragit® NE
30D or Kollicoat® SR 30 D dispersions were used as received. The water-insoluble
polymer was added to the PG mixture with gentle stirring for 12 hr until a homogeneous
viscous gel was obtained. A film was cast by pouring the mixture into a hollow space of
a stainless steel box placed on top of silicone paper strip. The gage at left side of the
stainless steel box was adjusted up to allow 2.18 mm of casting mixture thickness after

the stainless steel box had been dragged towa

ds the right side of the silicone paper. The
thin casting mixture was allowed ¢ dry by drying in a hot air-oven at 50 °C
for 4 hr. '

The water-ins lmr ymers that-piovided a homogeneous mixture and a

film with mechanical propg / / \\\\ axlmum detachment force (as
determined in 7.), work of / ‘ \ 7 ), and dissolution time (as

determined in 8.) were selegted £o

:,, :
ﬂ‘lJEJ’JVIEJVI‘ﬁWEJ’]ﬂ'i
ammnmwnwmaa
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4.2 Preparation of Bilayered Buccal Mucoadhesive Films

Bilayered buccal mucoadhesive films consisted of the buccal mucoadhesive layer
prepared in 4.1 and a backing layer. Ethylcellulose film was used as the backing layer.
Ethylcellulose (45 cps) was accurately weighed, gradually dispersed in absolute ethanol,
and adjusted to give a final concentration of 5.00 and 10.00 %w/v. This dispersion was

stirred until a clear solution was obtaine

The film of backing layer was produced by
casting the 5.00 or 10.00 ;‘ et | ose solution on top of the dried
mucoadhesive layer laying on @silico &e gage at left side of the stainless
steel box was adjusted up 6 allow-0.05 m f e ethylcellulose solution thickness after
the stainless steel box had bee ‘ .~: ->"’."- eright side of the silicone paper. It
was then allowed to dry I8 rface \ \ r-oven at 50 °C for 15 min. The

ed container. The concentration

0D -..\.w thess was chosen for further

Jucoadhesive Film Containing

of ethylcellulose soluti

studies.

J;ﬁj{f:‘ "
S. Preparation of Bil e

Triamcinolone Acetomdg*'—; i
“‘" ,,-, -‘i"w

. » X .l" = \-‘ . ‘ s

Bilayered buccal mticoadt ZoW/w triamcinolone acetonide

was prepared. Triamcinmme acetonide (9.3 mg) was dis ed in 3 ml absolute ethanol.

The solution was added tothesmixture of mudéddhesive }zﬁyer in 4.1.3 with gentle stirring

or 12 e it rbond G ad 4] o Wdika] ke e was cast by e

same procedure &scrlbed previously with the mi Xture thickness f 2.18 mm and the
mlxture‘a W%M F})ﬁmu%&@‘lw& f}a 8 50 °C for 4 hr.
The ethylcgllulose film was also cast on top of the dry mucoadhesive layer as described
previously with the thickness of 0.05 mm and was allowed to dry on a leveled surface in
a hot air-oven at 50 °C for 15 min. Then the completely dry bilayered film was kept in a

tightly-closed container.
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6. Physical Evaluation of the Buccal Mucoadhesive Films

6.1 Appearance of Buccal Mucoadhesive Film Products

Color, transparency and integrity of all film products were visually observed. The

film flexibility was roughly determined by hand stretching and bending. The thickness of

studied included the t o1G ‘, 13210 : break, work of failure, and

9

Young’s modulus; five r he procedure employed was based

on the guideline of the : : ;, for ‘Testing and Material (1995). A film

2-cm distance using a mjcrometer.

using flat-faced grips
follows:

A uBANYN N IR

chi@ according to conditions as

Gauge |

AN TN IS
ARININIUNRINGIQE

Relative humidity = 45+5%

Five specimens were used for the study of each film formulation. After the specimen

was ruptured, the breaking force and the change in length at the moment of rupture were

recorded by the QMAT 4.10 S-Series-5K program. Only the data obtained from the strips
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ruptured at the bilateral section were accepted. The following equations were used to

calculate the mechanical properties of the films:

Tensile strength(MPa) = maximum load (5)

original minimum cross - sectional area of the specimen

% elongation = extension at the moment of rupture of the sample x 100
(6)

ﬁh of the specimen

ress (7)

tension

een force and extension (8)

The experiment was : > in vitros method of assessment of the
maximum detachment force ,_,_‘f_.,. adh deseribed by Eouani et al. (2001); Kok,
and Choy (1999); and Repka Pro and Stodghill (2003). The apparatus employed
in this study is depictes e 15 p

Vk
7.1 Preparation of

Fresh porcine bucc‘ql tissue, cut into g}eces (approxnmately 2 X 2 cm?), of 6-7
months old pig rom a slaughterhouse.
The tissue was sﬂﬂﬂ?salme aﬂc upon ;ﬁectlon ?was rapidly frozen in a
freezer ﬁ ﬁ: in a bath of
artiﬁc1alaiwr] QQﬁtjmﬂmﬁ ﬂg ’T Ef , 2000). Its

eplthehum with a thickness of 1000-1200 um was separated from the underlying
connective tissues using surgical scissors and clamped on top of a support platform.
During the force of adhesion measurements, the tissue surface was damped periodically

using artificial saliva to maintain moist tissue throughout the experiments.
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The formula of the artificial saliva was modified from Fusayama, Katayori, and

Nomoto (1963) and composed of the following ingredients:

Artificial Saliva with Mucin

NasP,0, 1.91 mg
Na,HPO, 600.00 mg
NaCl 398.32 mg
KCLEN ”#/ 400.00 mg
' .37 mg

, . ..1.60 mg

N U0:00 mg
14000.00 mg
6.2

ml

P ;
A tensiometer (Tinius olsén=-MaodeEHSKS 1509) with a 10 N load cell and a

was used in tensile

software-controlled progra IMAT + 4. ies-5

mucoadhesive experifh r - '- were set at 30 and 100
mm/min, respectively. A’prob nm cylinder having a diameter of 2.5

cm. The experiments were dqarrled out at 37 °C by using circulating bath.

A film ium probe fixed to the
mobile arm ofﬂuﬂg‘ nﬁm gﬂﬂﬂ Ma (2 x 2 cm) was then
mounted la m mntalnlng 50 ml
artlﬁmal Wﬁh& ﬁﬁﬁ ﬁﬁa‘ﬁ?ﬂaﬁl osa was spread
with 0.1 ml of artificial saliva started at the center. The film was brought into contact
with the mucous membrane with a constant force of 0.5 N for 10 s. The maximum
detachment force (N) and work of adhesion (mJ) were obtained by measuring the

resistance to withdrawal of the probe indicating the mucoadhesive character of the film to

the mucous membrane. The backing film was used as a negative control in this study.
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Five replications were performed. A new porcine buccal mucosa was replaced for each

run.

The reproducibility of the measurement was determined by using the new porcine

buccal mucosa from three different pigs. Five replications were performed for each

mucosa and the coefficients of variation were calculated.

DT mm BEID s

H5KS 1509).

oY AN TN INYINY
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8. Determination of Dissolution Time of Buccal Mucoadhesive Films

The dissolution time of the buccal mucoadhesive films was determined using a
disintegrator (Model ZT31, Erweka). The apparatus consisted of a basket-rack assembly,
1000-ml beaker containing immersion fluid, a heating unit equipped with a thermostat

controlling the temperature at 37 + 2 °C, and a device for raising and lowering the basket

buccal mucoadhesive film w in the basket, and immersed in

the fluid. The raising-lo and the dissolution time was

recorded.

9. Quantitative A
Mucoadhesive Fil

9.1 HPLC Conditions

Therefore, the analysi v Fiamcinolont ~ﬁ' ed at 239 nm.

‘__
H

7

LR <82

2500 3500 4000

3000
Wavelength (nm )

Figure 16 A UV spectrum of triamcinolone acetonide in methanol.
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Prednisolone base (10.00 pg/ml) was used as an internal standard due to its
appropriate retention time and optimal resolution from the triamcinolone acetonide peak.

The HPLC conditions for the analysis of triamcinolone acetonide were as follows:

Column : Inertsil ODS C 18, 5 micron, 4.6 X 150 mm
Mobile phase : 60:40 methanol : water

Flow rate : 1 ml/min

Run time

Detector

Wavelength

Temperature “S——
Internal stan /

A stock solutig / \ d by accurately weighing of
10.00 mg prednisolone b RY me ask, The drug was dissolved and
adjusted to volume with meghar l 15 S Solution was transferred to a 100-

ml volumetric flask and ad -:‘ 1 60 %v/v methanol. The final

9.3 Preparatlon 0

An accurate wei ’t 0 ne acgtonide was placed in a 10-ml

volumetric flask. The drug was dissolved and adjusted to volume with methanol. Then,
1.0 ml of the so nd adjusted to volume
with 60 %v/v uﬂuﬂlﬂﬂnwlﬂ mTtlon of 100.00 pg/ml.
Certain volumes of 60.0, 100.0, 140%0 the drug stock
solutlon dW) la}inﬁ ﬂﬁ’iﬁ)ﬂrﬂﬁ é: ed into 10-ml

volumetrlc flasks. They were adjusted to volume with 60 %v/v methanol and final
concentrations of 0.60, 1.00, 1.40, 1.80, 2.20, and 2.60 pg/ml triamcinolone acetonide,

respectively, and 1.00 pg/ml prednisolone base were obtained. A calibration curve of

triamcinolone acetonide was plotted between its concentrations and peak area ratios.
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9.4 Validation of the HPLC Method
Analytical parameters validated were specificity, precision, accuracy, and

linearity.

9.4.1 Specificity
Triamcinolone acetonide standard solutions were prepared as previously

’ve HPLC column using the chromatographic

9.4.2 Precision / ‘

9.4.2.1 Within on

described in 9.3. They were injected i

conditions inferred in 9.1. The re s then calculated.

etermined by analyzing five
: ,’ 1.50, 1.90, and 2.30 pg/ml

tions per concentration were

]

_prec
concentrations of stan ‘ htail i
triamcinolone acetonid
performed. The percent ¢ Jatiation (° . \:\ of the estimated concentration of
triamcinolone acetonide atjea it -1 as then calculated. The within run

precision was concluded if th % QUSP 27, 2004).

determined by comparing the
same estimated conceffi r 0.70, 1.10, 1.50, 1.90, and
2.30 pg/ml of triamcinatone @ , prepared and injected in different

three days. Three detem}inations per con;zntration were performed. The percent
coefficients of variatio famigi e|aCetanide;concentration analyzed
in different thre@MinﬂngjﬂHﬁcould be concluded if
the %CV was less than 2 % (USP 2 4). e _ o/
TSI Anenay

9.4.q3 Accuracy
Five sets of 0.70, 1.10, 1.50, 1.90, and 2.30 pg/ml of triamcinolone
acetonide solutions were prepared and injected into the HPLC column for analysis of
triamcinolone acetonide in terms of percent recovery. The percent recovery of each

concentration was calculated from the ratio of inversely estimated concentration to
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known concentration of triamcinolone acetonide multiplied by 100. Three determinations
per concentration were performed. The percent recovery should be within 2 % of each
nominal concentration (USP 27, 2004).

9.4.4 Linearity
Five standard solutions (0.70, 1.10, 1.50, 1.90, and 2.30 pg/ml,

respectively) were prepared and analy, od e linear regression analysis of the peak area

ratios versus their concentration /as | .“ ,' J v.the method of least square.
9.5 Content Uniformity of Triamcinolone Acefo Q_‘-]_Q e in Mucoadhesive Films
The film sample (n= f ‘».J all'pieges (1 X 1 cm %). A small piece of

L

‘ I
Ho
1

the film was placed in a ; 0 ml of methanol was pipetted
into the flask, and allowed

The stock internal stangd

w on a magnetic stirrer for 6 hr.
\\\ irring was continued for 2 hr
tai \ ‘solution was filtered through a

‘ the HPLC method described

Siem (60:40 methanol:water, 0-12 min)

until the 10-ml homogengbus 8o
0.45 pm nylon membrang a
previously. Ten replications wé - ned:

In a preliminary study,il =
could be used to analyze ncinolone ace i€ s. However, due to large
differences in polarit ;m_!:d tem was employed to elute
the other components i for : enmne length of study time. The

gradient system is shown m Table i

ﬂ‘HEVJVlEJVI‘ﬁWEJ\’]ﬂ’i
’Q‘W']Mﬂ‘im UA1AINYAY
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Table 7 Time program and ratios of mobile phase for analyzing triamcinolone acetonide

in films

Time (min) Methanol : Water

12.0 60:40
12.1 80:20
12.5 100:0

35.0
36.0
37.0
47.0

10. Stability Stud in Acetonide Buccal Mucoadhesive

Films

The stability testing he film preparations that have been

stored according to two conditions: Fit -, ¥ sreparations (1 X 1 cm?) were stored
g B ALY/ p

in glass vials, which

nd-aluminium caps, and stored

in a chamber control V d: b humidity at 75 £ 5 % RH
| : - -

for three months (Carsten, 1990). Secondly, the stability of the same preparations was

also studied at ambient condition for three months. The temperature and relative humidity

v comins B A VRIFE TR G rpain v

randomly taken afifime intervals of 0, b 2, and 3 months. The % amwt of triamcinolone

acetonid@ﬁﬂy@jﬁﬁgm%miﬁ ﬁ m a;eti amount of test

preparations was also determin time.
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11. In Vitro Release Study of Triamcinolone Acetonide from Buccal

Mucoadhesive Films and Kenalog® in Orabase

A buccal mucoadhesive film or Kenalog® in orabase was adhered on a cellophane
membrane, which were placed on a 14-ml receiving chamber of a modified Franz

diffusion cell. A donor chamber was then placed on top of the membrane and securely

Ol P
ALl
| U
o

circulating water jacket, w yas nstant temperature water bath.

al clamp. The receiving compartment

was maintained at 37 °C by a

y a magnetic stirrer at 500 rpm

throughout the time of & . ed under the preparation had

necessarily been removed befdrethc .‘e .-.. ;\\ Ve d. Each of film preparation

r

Samples of 4 ml wergffakei 5 \ m at certain time intervals (0,

. in) via the side arm sampling

g ° tlort as removed using a syringe fitted

with a piece of flexible tubing a q,_‘;‘f.'-x -:vt.,- dmpartment was immediately replaced
with the same amount of medim."' the fun IS continued.

All receiving,- ..... ans taken werelaiil vzed by #dsing the HPLC method as

1)

previously described T

i aS then calculated from the
calibration curve. The a.m)

Iv ted by multiplying the drug

unt of drug released was calc

concentration with the receiving volum

AUEINININYINS

12. Clinical Eyicacy of BuccalyMucoadhesive Films with and without

raifekadfasl dNINEA E

The protocol of this study was approved by the Ethics Committee of the Faculty

of Pharmaceutical Sciences, Chulalongkorn University.



48

12.1 Criteria for Selection of Subjects
Seventy-two subjects showing a sign of aphthous stomatitis were recruited
according to the following criteria:
Inclusion criteria:
1. Men or women showing a sign of aphthous stomatitis for not more than

2 days; the ulcer must be located either on the buccal mucosa or on the upper or lower

7? easily applied and the ulcer size could be

S
AN

labial mucosa where the preparations cc

easily measured.

, ;_ s\\\ rmational letter of consent.
their medic \ -\ at could pose a potential risk
A rt 2 study personnel.

8. Having poténti ‘participation through the study.

1. Not being able t the inclusion criteria.

- B —
D

A questii yisgaire-usec ~tO-TNGqUil , > :J is shown in Appendix VI.

y
12.2 Co i $ i i £ Mucoadhesive Films
with and witho iuﬂno mmx]ﬁm rabase
To investigate the fﬁfai af p epa cal a ive films with and
without alama(a Q;mni / ﬁ ﬁﬁnﬁﬂﬁﬁiﬁ triamcinolone

acetonide 111 oral paste (Kenalog® in orabase) was used as a positive control. The seventy-

The subjects were allowﬁ toq

two recruited subjects were randomized into 4 groups (Cohen, 1977): group No. 1, 2, 3,

and 4, respectively. The test preparations as shown in Table 8.
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Table 8 Preparations given to subjects of four groups

Group No. Preparations
1 Control
2 Kenalog® in orabase
3 Buccal mucoadhesive film from PG
4 Triamcinolone acetonide | | mucoadhesive film from PG

d into group No. 1, which was

assigned to be a control g jects were n ermitted to use any medications.

The subjects had to observ i “Symproms such m and irritation, and measure
the size of the lesions ith 4. atedgpaper sfrip‘once every morning until the
lesions disappeared or u . da _7 g \ esion was cured, which was
indicated by the disappear. : ore \J The curing rate (mm/day) was

calculated from the dlffere e , between : esion sizes under initial and final

observations divided by number of (day: 1.in Equation (9).

J.PJ

where /, was the longest 519;‘, (mm) of the lesion mmally, [ was the longest side (mm) of

the leston at the ﬁﬂ?‘ﬁ “P’I"Ei“i‘]ﬁ"ﬁﬂﬂﬂﬁ*‘e IR
i spective

to cure the lesion,

0 FSEBAUMIANG28Y . .

control group The subjects were not allowed to eat, drink, and talk during the test. Prior
to application of this preparation, the subjects had to rinse their mouths and use cotton
buds to absorb excess saliva on the lesions. They were instructed to apply a small dab of
Kenalog® in orabase (about Y inches) with a cotton bud to the lesions before bedtime

once daily until the lesions disappeared. They were asked to observe symptoms such as
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pain and irritation, and measure the size of the lesions (mm) with a calibrated paper strip
once every morning until the lesions disappeared or up to seven days. The resident time
of mucosal adhesion of the preparation was the time span between time at initial adhesion
and when the paste completely lost its adhesive contact with the mucosa. How long the
lesion was cured, which was indicated by the disappearance of lesion, was also recorded.
The curing rate (mm/day) was calculated from the difference between the lesion sizes

under initial and final observations divi y number of days as shown in Equation (9).

group. The subjects were ' talk during the test. Prior to
application of buccal muco : 3 Withou -u nolone acetonide, the subjects

absorb excess saliva. Then the 1x1 cm?

¢ ‘ \ ex

by the disappearance «af-fesic SO TeCOIt o' quring rate (mm/day) was
calculated from the izes under initial and final
observations divided by number of days as shown in Equatlon (9). At the end of the study,

S W“Fﬁm’ﬁ PP EITFge peoeon oo

preparation.

9 ﬁz'm RAAUNNAINUNA L ecuns

group. The subjects were not allowed to eat, drink, and talk during the test. Prior to
application of buccal mucoadhesive films containing triamcinolone acetonide, the
subjects had to rinse their mouths, and use cotton buds to absorb excess saliva. Then the
Ix1 cm? film was peeled off from the silicone paper and applied the silicone contacted

side to the lesion before bedtime once daily until the lesion disappeared. The subjects had
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to observe symptoms such as pain and irritation, and measure the size of the lesions (mm)
with a calibrated paper strip once every morning until the lesions disappeared or up to
seven days. The resident time of mucosal adhesion of the preparation was the time span
between the time at the initial adhesion and the time when the film completely lost its
adhesive contact with the mucosa. How long the lesion was cured, which was indicated

by the disappearance of lesion, was also recorded. The curing rate (mm/day) was

calculated from the difference betwgen, the lesion sizes under initial and final
observations divided by number ofidays as sk Equation (9). At the end of the study,

the subjects were asked to filluin ¢ informing their perception of the

The curin . , it ) » ating the lesion disappearance
» iance (ANOVA) with equal
en groups. Significant difference
between groups was ass ' p-value -'_ S lessi t j, 0.05. The Least significance

difference (LSD) was used to identify-which : gave different clinical efficacy.

AU ININTNEINS
RINNIUNNINYAE



	Chapter III Materials and Methods
	1.Extraction of Pg from Durian-Fruit Hulls
	2. Determination of Physico-chemical Properties of PG
	3. Selection of Types and Concentrations of Calcium Salts
	4. Preparation of Buccal Mucoadesive Film Base
	5. Preparation of Bilayered Buccal Mucoadhesive Film Containing Triamcinolone Acetonide
	6. Physical Evaluation of the Buccal Mucoadhesive Films
	7. In Vitro Mucoadhesion Study
	8.Determination of Dissolution Time of Buccal Mucoadhesive Films
	9. Quantitative Analysis of Triamcinolone Acetonide in Buccal Mucoadhesive Films
	10. Stability Study of Triamcinolone Acetonide Buccal Mucoadhesive Films
	11. In Vitro Release Study of Triamcinolone Acetonede from Bu;ccal Mucoadhesive Films and Kenalog in Orabase
	12. Clinical Efficacy of Buccal Mucoadhesive Films with and without Triamcinolone Acetonide


