CHAPTER 1V

RESULTS AND DISCUSSION
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polymers were investig Q /r ait could easily detached from

\s\ pes and concentrations of

the disc after drying g¥iti Ardkifiies, o 1111ty and no brittleness.
Consequently, nine fg '- - bic “\ polymers using both
single and combined p@lyme \ or the studies. It has been
conceded that a mucoadBesivéwhick €dn be wseful in prolonged oral drug
delivery should ideally be sorbable from the gastro-intestinal

tract, preferably fo#m a stron, s noncovalent bond #ith mucin-epithelial cell
asy corporation of drug and
i

offer no hindrance to ‘}ts release, posses specific sites of attachment, and be
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surfaces, adhere quick]

To evaluate the mucoadhesiveness, the method involved the
measurement of the tensile strength, the vertical component of mucoadhesive
strength, and mucoadhesive patch polymers. The vertical force used in

pulling the test patch attached on the glass plate apart from the surrounding



artificial saliva was read in triplicate studies.
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The mucoadhesive forces for

each patch formulation were calculated from equation 1 (Smart, Kellaway,

and Worthington, 1984) as the percentage adhesive force (table 6).

% Adhesive force =

dhesive force

§'

...-—"'"

Table 6: Percentage :

prepared

Formulation #(Polymer)

1 (sCMC MV)
D *(SCMC MV + CP934)
3 (SCMC HV)
4 (MC 1500) _
5 (MC 1500 + CP934) &
6 (MC 4000)

7 (MC 4000 + CP934)
8 (HPMC)

0 (HPMC +cp934ﬂ '_

Mean SD
030.8246 5.4578
D97.0057 D.1412
315.7989 D.1971
159.6079 1.0902
173.0060 0.1559
171.4774 1.7552
[188.0227 185.6847 D.7686
165.8628 166.9814 165.7225 1.1231
N FIL ‘-: 181.9980 5.3022

- REIRIA THHUATIN YA Y

- The mucoadhesive patches from SCMC HV (formulation #3) showed

the strongest adhesive force.

In formulations using single polymers, it was

found that adhesive forces increased in the ascending order of MC 1500
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(formulation #4) < HPMC (formulation #8) < MC 4000 (formulation #6) <
SCMC MV (formulation #1) < SCMC HV (formulation #3). Table 7 shows
the analysis of variance (ANOVA) of the percentage adhesive forces.
According to the ANOVA table, the F* statistic for testing the equality of
percentage adhesive forces is 1139.8991 controlling the level of significance

at 0.05, the F statistic required, \F 8, 15), is 2.48 in order to conclude

that all preparations show qual 2 ces. Since F'= 1139.899]1 >

Table 7: Analysis o j oI pereentage adhesive forces of miconazole

polymers.

Source Degreefof 44t ‘ : M.sb. Fc
freedom dt).
Among group b8 1 83751172 R J10468.8965 1139.8991
Within group " __‘.1‘ 9.18406

Total ) 26 83916.485

Critical valuﬂ;u ﬂ"] wﬂnjmﬂqu‘zfz = 15.
Sﬁ] W'Tﬂs\?‘f‘l“ﬁ“fﬂ UAIINYIA Y

Mean square

c F* =  Variance ratio




Table 8: Comparison of percentage adhesive forces of miconazole

mucoadhesive patches containing various polymers using

Duncan's new multiple range test.

Formulation# Difference LSR Statistical
between means significance
1VS2 66.19 3.62 S
1VS3 84.98 5.46 S
1Vs4 N
1 VS5 S
1VS6 S
1VS7 S
1Vs38 S
1VsS9 S
2VS 3 S
2VS4 S
2VS5s S
2VS6 S
2 VS.7 S
2 VS8 S
2VS9
3VS4
3 V85 Lll S
3VS6 2144.32
qumwamw A%
3Vs8 150.08 5.90
s ARRINTN AP INeNae
4vss g 13.40 5.62 S
4VS 6 11.87 5.46 S
4VS7 26.07 5.81 S
4VS 8 6.11 3.62 S
4VS9 22.39 532 S

51
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Table 8: Comparison of percentage adhesive forces of miconazole

mucoadhesive patche aining various polymers using
Duncan's new n ang ‘ tinued).
- . _
Formulation # D ' . | Statistical
b; n - N | significance

5VS6 - 95 NS
5VS 7 E 267(1- | S
5Vs8 ‘ 5. S
5VS9 .62 S
6 VS 7 S
6 VS 8 S
6 VS 9 S
7VS 3 S
7VS9 . o i S
8 VS 9 "3 o 1628 @62 S

. AMIANINNNINIAY

NS = not significant at P > 0.05



Duncan's new multiple range test for testing the difference in values of
a pair of percentage adhesive force is shown in table 8. Refering to the
above rank order the least significant ranges (LSR), it was indicated that the

formulations have different percentage

g jadhesive forces.
Z.

Additionally, fot Tiulations @ose derivatives combined

B

with CP934 (SCMC MV ., u&:': #iCR934; MC 4000 + CP934;
and HPMC + CP9 ‘ 52 % cant incredse in the adhesive forces
i 35

£\

t

| thein \.;-. ding single cellulose derivative
polymers ( p < 0.05, s t-esC dmitab \E\ \
ity VAN
A

#

» e F ) ‘ o %
From the studies, it #2i8=6bviot at the mucoadhesives containing

SCMC, with or without+«CP-934 showed dhegive forces than the ones

i 4)_| This may be attributed

containing MC a - HPVIC (Wit

olecules o@CMC and CP 934 which

give greater el ctrostaﬁﬂog s_be CW TS afj ﬁ.lcosa. This agreed

with the stuﬂ)yﬂ g)liicgr! f]S n ELE&[ . ao, Buri, (1989) which
: ¢ o .

conclﬁew a-; ﬁomru wﬁ []lﬂ ﬂfn]tvﬁ)&]thdn neutral

polymers an:]‘egrec oi linding was proportional to the charge density on the

to the ionizable grows (figure 20

polymers.
The mechanisms of attachment of polycarboxylic acids to mucin mainly

involved the polymer underwent swelling in water and this permitted
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Table 9: Comparison of percentage adhesive force of single polymer

patches with combined polymer patches using Student's t-test.

54

Formulation # Pooled Statistical
Variance Significance

1 (SCMC MV) VS 17.1860 S

2 (SCMC MV +CP934)

4 (MC 1500) VS 0.6064 S

5 (MC1500 + CP934)

6 (MC 4000) VS 5.3729 S

7(MC400C +CP934)

8 (HPMC) VS 14.6875 S

9 (HPMC+CP934)

7

I
® df degree of £ edom

: ”‘gﬁﬂﬁ%mwmm
AUMIINYNEY

t-value ffom the table . df *

4.303 2
3.182 ' 3
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Sodium carkoxymethvcellulose

~HULINENTNEINT
TR ING 10

Figure 20: Structure of bioadhesive polymers.
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entanglement of the polymer chains with mucous. The unionized carboxylic

acid groups bonded to the mucin molecules by means of the hydrogen

bonding (Jimenez-Castellanos, et. al., 1993).

Moreover, the mucoadhesives containing polymers of higher viscosity

grades which were SCMC E #3) and MC 4000 (formulation

#6) showed greater adhe: 3 i corresponding polymers of

lower viscosity grades 1 yere CM formulation #1) and MC

et. al., 1993), it se creased as the molecular

As mentione \\\ dy (Jimenez - Castellanos,

weight of an adhesive'p mqi" caséd to 100,000 and beyond this level

17
e
A

there was not much effect. ™% tlcal length of the molecules was

— R )
necessary to produeg 1 nd gmolecular entanglements
“-'c_'
between the muceadl #\#‘ had to consider the

size and conﬁouraticm of the adhesive macromolecﬂes.

AULINENIN 12010

Adhesiofil properties Vdned acco

AT A Y e

of hydramon. When the degree of hydration was high, the adhesiveness was

lost probably due to the formation of slippery, nonadhesive mucilage that

apparently occurred in SCMC MV + CP934 (formulation #2). Thus in the

experiment for SCMC MV + CP 934 mucoadhesives, the measurement was

performed after only 3 min of contact with artificial saliva.



2. In Vitro Release of Miconazole from Mucoadhesiv ch

Since the mucoadhesive patches studied had been dried before the

release experiments were run, they were in their glassy states and there were

no drug diffusion through th After they had been immersed in

an artificial saliva not ium penetrated the matrices,
the solvent-free polymers*stasted s 'Were now in their rubbery

states and they allow

Two fronts (integfe f 1aracteris \ this swelling behavior: a

front separating the glass ubbe ry ate (swelling interface) and a

4 ‘2

front separating the rubbery polyiier |
-:',,I’ ..l"’r "”‘""' by

i

m the dissolution medium (polymer

interface). In the @b A

V‘ B ot e s T

estrictions to swellling,

the polymer will

system was therefo

swellmo-corﬁlﬁ Efrenmﬂrﬂansjrwﬁl s]ﬂ;cﬁy controlled by the

swelling phed6menon, namely Py the relduve position dnd velocity of the

i RAR N TUNATNY TN Y

The mechanism of drug diffusion in swelling-controlled polymeric

classiﬁed as a swelldble erodible release system. For

formulations is dependent on the thermodynamic state of the polymer during
release. Fickian or non-Fickian drug diffusion mechanisms may be observed

depending on the dynamics of polymer swelling and on the relative mobility
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of drug and dissolution medium (Roseman and Mansdorf, 1983). Ingeneral,
as swelling of the polymer proceeds, macromolecular relaxations become
important at the glassy/rubbery polymer front. These relaxations may, in
turn, control the mode of diffusion and release of the drug. A comparison of

the velocity of the swelling interface (V) to the diffusion coeffcient of the

drug (D) may be designat "y)elling interface number (Sw) as
Sw = Vé-(t)/ \ \ .eq. 2

The parame ! tie [ \ e ckness of the rubber (gel-

When the rate of solute

f ste “than the rate at which the

" — —
.I

e
glassy/rubbery front advanées: the . ng interface number Sw is much

smaller than 1, and et -

the drug is observed.
Values of Sw >371 e [ l elling front advances

faster than the releam of the drug. In this case, uslon occurs through a

aﬂmﬁﬂ%‘w g1
QW']@\“Iﬂ‘itLJ NM’]’W]EI']& ¢

Drug release rates from a glassy polymeric slab under countercurrent

simultaneous diffusion of a swelling agent may be obtained from:

dMi/dt = AnCdktn-1 ..eq. 3
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where Mi is the total amount of drug release at time t, A is the effective
diffusional area, Cd is the initial loading of drug in the polymer, and n and k
are constants characteristic of the slab/dissolution medium system. This
equation describes the release kinetics of durgs which diffuse by Fickian

mechanisms in non-moving-boundary problems. In this case, n = 0.5 and k

= 4(D1/.77562)1/2: where 5 is W thickness. Moving boundaries and

“‘ﬂrdctenzed by n > 0.5. A case
..-J

ase of non-Fickian transport

non-Fickian (anomalous
of special interest is w
may be called case suassociated with zero-order
release. In this he diffusion coefficient
depends strongly o which the rate of solvent
uptake into a poly nined, by the rate of swelling and
relaxation of the poly tate o axation of the polymer chains

in the swelling zone is

Since for mar sioh coefficient of the drug

in the glassy reOionmf the polymer is virtually zerm the drug concentration in
the glassy r y gﬂsﬂ ‘ﬁ 55’“ ﬂ 41 ﬂﬁncentration gradient
develops m@ ed Tegli m r release 1s obtained when the
AW TN ‘TW?J'W\ NG

be caldulate as
dMi/dt = -ADiCio/O (t) eqd

where Mi is the total amount of drug release at time t, A is the effective

diffusional area, Di is the drug diffusion coefficient in the solvated polymer
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and in the vicinity of x = 0 and Cio is the drug concentration at time t and
the distance of x. This equation predicts infinite release rate at the beginning
of the release experiment where 5(t) = 0. This mathematical conclusion is

only a result of the pseudo-steady state approximation.

results are also sha - i .f e.plots and their correlation

coefficients (table

than the plots against's _o y\\\\s

from the mucoad ¢ s.iwere ‘likKely ' to be zero-order release.

time are more correlated
the miconazole release
9) .‘

As stated previously the polymer chains in the

swelling zone would " bef= step in the sorption process.

Consequently, the polymer which possés polymer chains with a faster

i & macroscopic level, a

case the aug faster.

The e;%r]ﬁlﬂlfa Zloﬂn E HEJ;J ﬂ ‘;dted from the slope
of dqa ﬁ%«: d-jml ﬁ%ﬂ ﬁj% Eﬁ’ﬁ} drug release

rate frgm the mucoad esive patches was obtained as follows: SCMC M

relaxation rate wo al

polymer that could Evell aste

SCMC MV + CP 934 > SCMC HV >MC 1500 > MC 1500 + CP 934 > MC
4000 >HPMC > MC 4000 + CP 934 > HPMC + CP 934. Table 12 shows

the one-way analysis of variance (ANOVA) of the release rates.
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- Table 10: Correlation coefficients of plots amount of drug release VS time

and square root of time.

o

////‘l \\i\‘_ sefficient
"\

Formulation # mulative amount

(Polymer) : " 73 p
A . quare root of time

il Ru 1& Run#1|Run#2| Run#3
1(SCMC MV) 10.9976(0.9770{0.9882]0.9727
2(SCMC MV _=' 2034) [ 0.99730.9 572(0.9506|0.9319
3(SCMC HV) 11099441/ 0.9508] 0.9653
4(MC 1500) 0.9858]0.9811]0.9895619930|0.9946{0.9804
5(MC lsﬁﬁﬁ)ﬁ ﬂQﬁ ﬁ : ﬂz ﬁaﬁog%s 0.9901

6(MC 4000) 0. 9920 0.9890 (0. 9946 0.986510.989310.9830

SR RN e

HPMC) 0.9918]0.9975|0. 9907 0.9844{0.9716|0.9872
S(HPMC+CP934) 0.9962{0.995310.9982|0.9795|0.9808{0.9754
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Table 11: Release rates of miconazole from mucoadhesive patches

'Formulation#

(Polymer)

L(sCMC MV)

2(SCMC MV+CP934)

3(SCMC HYV)
4(MC 1500)

S(MC 1500+CP934E 0.3489 | 0.3781

e e Y e
TMC 4000+@914) 3214 | 3241 | 0.3237

9(HPME+CP934) 0.2300 | 0.2513 | 0.2505

Mean SD
n) (mcg/min)

47529 |0.1388
1.1613 | 0.0486
 1.0011 |0.0366
% 03919 | 0.0205
03762 * | 0.0264
610 | 0.0081
03002 | 0.0064
0.0108

0.0121
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According to the ANOVA table, the F* statistics for testing the equality of

release rate is 2311.7117 controlling the level of significance at 0.05. The

F statistics required, F (0.95,8,15), is 2.48 in order to conclude that all

preparations release the drug at equal rates. Since F* = 2311.7117 > 2.48 ;

the hypothesis that at least one of the formulations release the drug at a

different rate is accepted.

Table 12: Analysis

mucoadh epa S

f miconazole

3 olymers.
) Tres
Source Degree of fr. il oo S M.SP. Fc

d A
Among group 6.2802 23117117
Within group 0.0027
Total 26 50.2901

‘o L2

TSR et

a SS.
b M.S.
c p*

= Sum of square
=  Mean square

= Variance ratio

d




Table 13: Comparison of drug release rates of miconazole mucoadhesive
t=}
- patches containing various polymers using Duncan's new

multiple range test.

Formulation# Difference LSR Statistical
between means significance
1Vs2 3.5916 0.0621 S
1Vs 3 3.7518 0.0936 S
1VS4 3610, S
1VS5 57 S
1VsSe6 S
1VS7 S
1Vs 8 S
1VS9 5
2VS3 8
2 VS 4 S
2VS5 S
2VS6 S
2VS7 S
2Vs 8 S
2VS9 S
3VS4 S
3VS5 m 0.6249 | 0.0936 S
3VS6 ¢ 20,6401 g %ﬂ
e AUETRE LN
3VS8 0.6403 ¢ | 0.0981 S @
v QWTANNEN PR INBAR Y
avss 9 00157 0.0621 NS
4VS6 0.0309 00936 NS
4Vs7 ' 0.0917 0.0981 NS
4VS 38 0.0311 0.0963 NS
4VS9 0.1480 0.0996 S




Table 13: Comparison of drug release rates of miconazole mucoadhesive

Formulation#

5VS6 NS
5VS7 NS
5VS38 NS
5VS9 S
6 VS 7 NS
6 VS8 NS
6 VS 9 S
7VS 8 0.0606 60621 NS
‘WEJ‘VI NENNT
8 VS 9 ﬂ u El ’J 0.096 S

VAN I INIINYAY

NS = not signiﬁcan; at P> 0.05



67

Duncan’s new multiple range test for testing the difference in values of
a pair of release rates is shown in table 13. Refering to the above rank order
the least significant range (LSR) indicate that the following formulations

have different release rates:

formulation #1 (SCMC MV lation #2 (SCMC MV + CP 934 )

9: @ rmulation #3 (SCMC HV)
e ———
fo 1011 (MC1500)

foruulation # 2 (SCMC 1

formulation # 3 (SC

All mucoadh §‘made jof SC ulation # 1, 2, and 3)
showed significant#fas fates | than, other formulations.  The
explanation should o the, tonib. Structure of SCMC. The
structﬁres of SCMC, At @ . edis played in figure 20. While

Y ’ g
S wellmg when. it was

immersed in the artificial saliva. In addition, the ﬂlymer matrix of SCMC

dissolved fasﬁ ﬂﬁ@ejﬂﬁ ﬁ]ﬂﬁ; Wﬁeﬂwﬂyﬁthe faster swelling,
the larger water filled voi spa:es, and the faster dissolution of polymer
=

matri»a:whieag&ﬁuj mhumﬂe% ﬂfﬂféﬁﬂ: patches.

As far as the viscosity was concemed, the release rate of the patch
made of SCMC MV (formulation #1) was faster than that made of SCMC
HV (formulation #3); and the release rate of the patch made of MC 1500

(formulation #4) was faster than that made of MC 4000 (formulation #6). A



lower viscosity would result in a higher diffusion eoefficient of drug and thus

a faster release rate.

The inclusion of CP 934 into the mucoadhesive patches (formulation

#2. 5, 7 and 9) lowered the release rates of their original formula

'# the carboxylic group of CP 934

could aid in its hydration, ght ture might entangle the ring

(formulations # 1, 4, 6 and

. a_tighter matrix structure.

Therefore, after the \\\i\ ed, the polymer matrix

dispersed and disso e he, »\\. lations not containing CP 934.
=g\

Moreover, the fo ations al 4 were more viscous than the

rest. As a result, i\;i se rate by increasing the

viscosity of formulatiofis ¢

> of polymer erosion.

Except froff the others had rapid

initial release ratcsddIn oth Fotle initial portion of the
release rate proﬁlem steeper than the last portions The reason is that the

e I

diffusive path@ength is short. At a longer time period, this diffusive loss rate
. ¢ o e/

e R TSPy TV 8 T B o

very lobse structure and its very fast swelling, the polymer matrix almost

does not impede the progress of drug penetration. Therefore, the penetation

of drug occur throughout the polymer matrix with no difference in their

diffusion coefficient even at the surface of matrix.
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3. ili tudi f Miconazol ive Patches.

Triplicate samples of nine miconazole mucoadhesive formulations
were stored at 40 ©C, 75-100% RH in amber glass vials for three months
(Carstensen,1990). The amount of miconazole containing in mucoadhesive

patches before and after exposare | Wage condition were analysed by
the HPLC method as previously descri Me in vitro drug release studies

—

(appendixIl). The per led : miconazole mucoadhesive

patches were calc 14. In addition, the

percentage loss of heat and high humidity

for three months w in table 14.

MV, SCMC MV +/.CP 934 CP.934 (formulation #1, 2

and 5, respectivelyEdegaded a greater extermthan other formulations.
£ o

The results ﬂrut L)?qurl E\J:ﬂl.%{ Oﬁiﬂf MC and CP 934,

which potentiglly affected the énteratlon with miconazole molecules. As
£ g
RPN FRUIPYINY T g
degradt&ion of miconazole. Durin'g the degradation of miconazole, not only
hydroxy radicals but also some other radicals (alkoxy radical, peroxy radical,
etc.) were probably formed.It was, however, still unknown how these radicals

were involved in the degradation of miconzaole. Consequently, the
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Table 14: Percentage labelled amount of miconazole mucoadhesive patches

’r and after storage at 40 °C and 75-100%RH.

%

Formulation# Time Sample#1
(Polymer) (month)
1.(SCMC MYV) 0 100.0571

3 92.7810
2.(SCMC MV+ 0 102.1130
CP934) 3 86.4005
3. (SCMC HV) 0 96.9867

3 95.9632
4. (MC 1500) 0 99.0896

3 97.4463
5. (MC 1500 + 0 101.5643
CP934) 3 85.4407

SD % Loss of
miconazole*

1.3071

3.0406 93519
2.0938

4.2598 11.5813
1.4924

2.4089 5.0953
1.1883

2.4353 1.9533
1.8523

4.1209 9.9828

* 05 Loss of miconzaole =

0L



Table 14: Percentage labelled amount of miconazole mucoadhesive patches jb

Wﬂd after storage at 40 °C and 75-100%RH.

(continued).
%

Formulation# Time Sample#! SD % Loss of
(Polymer) (month) miconazole*
6. (MC 4000) « 0 100.4959 1.4517

3 99.6559 3.4605 1.6194
7. (MC 4000 + 0 99.0857 - 2.9461
CP934) 3 88.9135 98.5337 & & 986250 -, 2% 5.5808 5.0659
8. (HPMC) 0 99.4367 102.0507 -". 2% 2.3900

3 97.6184 o8 | 1001307 : 12607 2.9529
9. (HPMC+ 0 99.7179 83 | 2.6414
CP934) 3 98.6695 2.0143 3.3456

* % Loss of miconzaole =

)
»
4 ~d

Initial % labelled amount ¢

IRIAIUNRINYIAY




generation of these free radicals might be increased by SCMC and CP 934
and affected the stability of miconazole. Furthermore, according to the
hygroscopic property of SCMC and CP 934, they might adsorb the
surrounding moisture  so that the weight of preparations increased

(Reynodlds,1993). Thus, the storage of preparations in tightly closed

.

Finally, it was at mucoadhesives

containers was necessarily.

containing MC 1500, MC

4000 and HPMC ¢( /#4, -\\ ively) showed very little
losses of miconazo hus Te uu\ cd as'very stable formulations.

4. In Vivo Resident

Six mucoadhesive" fofpitilations ulation # 3, 4, 6, 7, 8 and 9),

which were evaluated «t6™ Have -appropr ability of miconazole, were

selected for the UT/VIVO The resident times of the

avities of mineen healthy volunteers
are recorded ] ﬂﬁnﬁﬂwme - ﬁaﬁanalysis of variance
(ANOVA) of.th dgt imes! "Acéordi ﬂ:ﬁl ANOVA table, the F*
_— e g Bz o T e
statis sting ﬂ mﬁﬁ?‘l%ﬂ Eifﬁlfa Er statistic
'a,ﬁ(;jsﬁ,s!ég E7 in or ‘

requir . A% in order to conclude that all preparations

patches that could @aintain 1n b

maintain in buccal cavity at equal time period. Since F*= 2.6441 > 2.37, the
hypothesis that at least one of the formulations shows a different resident
time is accepted. Despite of attempts to control homogeniety of subjects and
test conditions, the results obtained still varied individually. This is showed

by standard deviations in table 15. The high standard deviations should
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Table 15: Resident times on buccal mucosa of miconazole mucoadhesive

patches.

F#8 F#9

Volunteer ( B 0 (Sl N0 (%] (HPMC) (HPMC+
# CP 934)
1 140 300
2 105 180
3 120 180
LS 110 180
5 60 150
6 180 180
s 50 140
8 20 300
9 300 120
10 60 105
11 60 ) 250
12 170 120
13 150 240
Mean 117.31 ) 188.08
SDb 74.01 65.69
cve . ; I 0.631 0.349

a F # = Formulation #

b SD = Standard deviation

¢ CV = Coefficient of variation



Table 16: Analyéis of variance of resident times of miconazole

mucoadhesive patches containing various polymers.

74

Source Msb F'e
Among group 14083.590 2.6441
Within group 5326.389
Total
Critical value (F) =23% @*=0088df; =5 and dfy = 60
48S. = Sum of square

bMS. =Mean.sk

s Yy
g o = VarijariCe

AUYANYNTNYNS

result from uni€ontrollable fdctori, concemmg the habits regﬂmg saliva flow,

co. QA HATVTLRAE S ) B,

Bottenberg, et. al, 1992). A rank order of mean resident times on buccal

mucosa was as follows: HPMC + CP 934 (formulation #9) > MC 4000 + CP

934 (formualation #7) > HPMC (formulation #8) = MC 4000 (formulation

#6) > MC 1500 (formulation #4) > SCMC HV (formulation #3).




Table 17: Comparison of resident times of miconazole mucoadhesive
patches containing various polymers using Duncan'’s new

multiple range test.

Formulation # Diffesence | Lk | sutistical
: | significance*
3VS4 NS
3VS 6 NS
3VS7 NS
3 VS8 NS
3VS 9 s
4VS 6 NS
4VsS 7 NS
4VS 8 NS
4VS9 S
6 VS 7 NS
6 VS 8 NS
6 VS 9 3 ‘ 70.77 62.34 - s
o AUBINENERYINT.
7VS9 g : 5728 NS
8VS9 , , 7047 6032em | Sas
— AR TAITI AN TINE TR
9
e = significant at P < 0.05
NS = not significant at P > 0.05
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Duncan's new multiple range test for testing the difference in values of a pair
of resident times is shown in table 17. Refering to the above rank order, the
least significant ranges (LSR) indicate that the formulations do not have

different resident times.

The mucoadhesives conta 1 ,ﬂ C HV (formulation #3) were
observed to have the sha .S‘\\ é mucosa; approximately up to
100 minutes. They showed-quite rapi n.and swelled to form a clear
gel. After the hyd mucilage was formed.
An adhesive joint hesive failure and rapid

dissolution of the gg

PMC and CP 934, showed the
. B :
longest mean adhesive duration-on bt mucosa. It was noted that the

mixture of CP 934

(formulation #7) ‘?“1 1
mst CP 934 was a good

bioadhesive ﬁjj m&l\ﬂ %‘" qu«irﬁhﬁc matrix (Jimenez-
Castellanos, egjal., 1 ‘3). 34 in rhucload esives was shown to contribute
¢ o o/
the a 3 il 1 ate and form
TRTRAMT I RHATINYINE

thick-viscous gel. As previously mentioned, the formation of viscous gel and

agreed with manym)revious published reports

the physical or mechanical bonding between the viscous gel and the mucosal
‘membrane were the fundamental mechanisms of attachment of mucoadhesive

patches (Deasy, and O'Neill, 1989).
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Table 18: Comments of subjects about mucoadhesive patches.

eataPe of comment
Comments Formulation #3 Formulation # . nulation #7 Formulation #8 Formulation #9
(SCMC HV) (MC1500) (HPMC) (HPMC+CP934
)
Mild bitter 20.00 29.41 21.43 20.00
Sour 6.67 - 6.67
Salty 20.00 = =
Taste Other 20.00 23.53 42.86 20.00
No taste 33.33 47.06 35.71 53.33
Total 100.00 100.00 100.00 100.00
Discomfor 53.33 42.86 42.86 14.29
t 7' —
Feeling Comfort 46.67 57.14 V 57.14 85.71
Total 100.00 100.00 W 100.00 100.00 100.00
No 100.00 100.00 100.00 100.00
Irritation yes - Huﬂq 7 Emsw ﬁﬂi = -
Total 100.00 0 00 100:00 100 00 100.00 100.00
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Comments about taste, feeling, and in*itatipn of volunteers are shown in
table 18. From the studies, it might be concluded that miconazole
mucoadhesive patches were physiologically accepted by the volunteers.
There were no local or systemic adverse effects during the test or

: l/ er the detachment of patches,

ent sites did not distinguish

subsequently occured in
observation of the bucc:

from the surrounding agreed with previous studies

(Deasy, and O'Nei \ owever, there were a few

complaints about and increased salivary

viscosity. It was d \ urface whereby polymer

particles spreaded i 3 al., 1992). The taste of

. i o A% N ’ 3
mucoadhesive patches're itom ‘thesmild bitter taste of miconazole and

probably the sourness and saltytaste
N

934 and SCMC, respectively.

_— 3
Although forul OW ’Q the highest adhesive

x formulations but the shortést resident time whereas

formulation ﬁ ﬁﬁmﬁ)ﬂﬁ;ﬂmﬂﬁ adhesive force and

the longest r&ident time. Thgse results were due to the swelling and

QARG UGB B

From the results of the in vitro drug release and the in vivo resident

force among these

time on buccal mucosa studies, it was found that, among six formulations
(excluding the three relatively unstable formulations), the mucoadhesives
containing SCMC HV (formulation #3) had the highest release rate and

shortest resident time on mucosa, whereas the mucoadhesives containing
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HPMC + CP 934 (formulation #9) had the lowest release rate and most
prolonged resident time. It was interesting that the experime;ntal periods of
the in vitro release studies which extended over 6-7 h were longer than the
résident times observed in the in vivo studies. This might be the effects of

the movement of jaw and tongue in subjects that interfered adhesiveness on

mucosa more intensively than that 'w by the in vitro test condition. As
ids & 1983b), the study periods of
_j

the in vivo drug release in. ized golden hamsters could be extended to

reported in previous studie
over 6 h that were ‘ a§ observed inthis study.

However, for es on buccal mucosa of
longer than 3-4 h ¢ ! “be. of no practical interest. Since the
adhesiveness of patc ted ith common eating intervals.
Thus, a very prolonge ucoadhesive patches on buccal
mucosa appears tosbe practical for onl e administration.

—— X

] G
AULINENINYINS
RINNTUUNIN Y
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