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purpose of validating the theoretical

eoach, The expecred paik location and
widdth of the bolus (etroduced 10 cminto
the duodenurm) is indicmed in the figure.
The pesk of the bolus is sxactly 10 om
beyond the disance U % from the
enrance 1o the dundenumm, reflecting the
fars that the bolus was introduced 10 e
into the seall dntestine. &lso, the widihof
the peak covresponds 1o the theoretival

expectation { ~ % .

Theoretical serure concenttalions
wers compared with sxperimentat das in
varions cuses. Figure 2 shows 3
compatison berwess experimental data
and theoretical predictons for the case of
ihuprofee, administered ondly inhugans
{5}, Total predictest absorption is 31%,
nesy the exparimental estimate. The good
match of the data s obtained upon
sxsuming an epithelial permezdility of
78108 s,
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Fig. 2 Comparison of sapeimental (symbols
a0l predicted (solid curve) serum consenisation
profiles  for  ibuprofen f{oflowing  wral
administration w hemans

Figure 3 shows & comparison
herween experimental dits and theareticnl
predictions for the case of OHRE-D,
adminstered ovally in hwmasy 6}
Theoretical absolute Bioavailsbility is
approximately 3%, The theoretical

prediction {5 obizined BPOS RSSUIHING 38
epithelisl promeatility of B30T s,
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Fig. 3 Compuison of exphrimintat (symbol)
andd predicted (olid cuved seruRl CHALEIITELOR
profites for GHRP-1 foliewing ovel
admimistration 1 hsmans.

The proposed thearetival model can
e used 1o predict the shsorbed systemic
concenirations of therapeutics ranging
from small Bphophlic molecules to
mucromoteculas.
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WATER SOGLUBLE FILM FOR ORAL ADMINISTRATION

Jisn-Foa Do und Horst Leehc®

ftraduction

Mucosdbosive dosage forma for
splication 16 the orai gavity which are
gsigned 1o delver thetapautic andior
3ges 10N oha NLC0ss Ars
in the art. Banvordeke: and Leung
‘dascribad & mucoadhesive carter

anent via the mucosal §saus
wpiising an anbydrous but hydratabie
ymar matiy and amaiphous furned

ca. Ar optional watsr-insolutle filty can

o to provide a nonadheting

& a tilaminale
afiveny of an
cavity {23, Ina
iar way, Mizchuchi, 2t al. (3) disclosed 5

in water-soinble snd water-insolutie
and o water-ingoinble camar

0 can athere to he oal mucoss

vaby reieasing an active agent to the omt
vity. A number of attempta have tizen

s the adverss fealing in ths

sibiility 0f $he suppo taver by
uoing soft i supporte{4.6)
evar, thase dovices il leave the
hent with a consideratie amoeunt of

) A2 suppant
ggusing g fasting of

his probiam wes o dovelep
filbms which complataly
s or even complately dizsalve in

i Bieast matar:,

UAqueadon Division, Herceles Ine, S0 Hercules Red., Wilmington, E 10808 (300
YLFS Corp., 21 Hondersos Do, Wast Caldwell, N 57805

pharmaceutically or sosmesizally active
agent, said Him comprsing watar-soluble
poiymers, 2 combination of centain
surfantanis, one or more polyaliochols, and
one of mae phareassuticatly o
coametioally aclve ngredisnis. Optionsily
the formulation may contain coltianls,
swestening agents, flavors, Savor
enhancens, or other excipients commanky
used to medidy the 2ste of Banulation
intended for application to tha oral cavity.
The msulling flm is charactavized by an
instant wattability which causes the film
soften immedialely after agplication to the
mucasal fissue thus preveniing the patien
qom exparencing any prolonged adverse
faaiing i the mouth.

The fim is manufactured using
corvantiona! coating and drying lechniqus
zul into pleces of & shape and size that
meal the requivements of the specific
application, anid packsged into suflable
containers.

Experimental

‘The mucoachsesive film of the prasent
invention Coniaing 35 essential companan
a water-sciuble polymer of & combuation
watar-sohible polymars, 2 cohination of
surfactants, ong or mo polyalochols, and
3 pharmaceutically or cesmetically antive
ingredient. The polymers used f2r the
mucoadhesive film include polymens whis
are hydrophiiic angd water-dispersibis. The
ctunbination of surfactants vsed lor the
rucoadhasive Bimis a mbdute of noniont
sudactanis. The smount of drug te be
incoporated s e il depends on ihe
kind of drug and is usually betwaen .01
and 20% dwiwt, Cosmetizaily active agen

s includs bresth freshening compound
fike me Lo oiher Havers o fragranses
commuandy paad for oral hygiena, andior
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# 5002

activas used for dental and/or oral
cloansing fike quarternary ammonium
bases. The mucoadhesive film according to
the present invention can be prepared as
foliows: The active ingredient, surfactants,
polyalcohal, and possible other ingredients
except the water-dispersible polymer are
dissolved in a sufficient amount of a solvent
which is compatible to them. After a clear
solution has been fommed, the water-
dispersible polymer or mixture of water-
dispersible polymers is slowly added undet
stirring untii a clear and homogeneous
solution has been formed. The soluticn is
coated onte a suitable carrer matenal and
dried 1o form a film. The carrier material
must have a surlacs tension which allows
the polymer solution to be spread avenly
across the intended coating width. The
soating of the soiution onle the carrier
material can be performed using any
conventional coating equipment.

The fitms with desired thickness were
cut or punched out for the disinlegration
and tensile strength tests. The tensile
strength of the films was assessed using
Erichsen (Madef 474, A. M. Erichsen
GirabH, Germany} and was expressed as
the maximum force (N} {Figure 1). A 25-cnv
fitm was placed in the peri dish which was
fitled with deionized water, and the time for
the: film to tofally disintegrate was recorded
(Figure 2}. The decrease of integration time
of formulations A to E was accompanied by
the decrease of tensile force of the
formulations.  This correlation indicated that
the choice ol the mosgt optimal formulation
could be decided by using either the tensile
strength or the disintegration test.

Conclusion

A composition containing therapsutic
agents antlor breath freshening agents for
use in the ol cavity is disclosed. Thg
cafrier comprises water-soluble polymers in
combination with certain ingredients and
provides a therapeutic and/or cosmetic
effect. The fifm is coated and dried utilizing
existing coating technology and exhibits
instant wettability followad by rapid

frytand

~278- izntraliad Aeisase Society Inc

‘1. Svmp.Contral fel. Yioacl Nater Zei19%1)

dissolution/digintegration upon
administration in the oral cavity.
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Drug delivery systems using ion exchange
are one of the oldest processes (1]
ially available ion exchange resins are
‘on highly cross-linked poly(styrene/divinyt
ie} {sulfonated and quatemized) or cross-linked
acrylic acid). Highly cross-linked gel type
{neghigible swelling) significantly sustain the
of a drug in the gel matrix, which yields /7
kinetics with a tailing.

Recently, swellable - polyelectrolyte gel

1B tices have been extensively investigated as drug
?’15 vety systems. By varying the ionic pendant
a4 ] d the degres of cross-linking of the polymer
D1z | the degree of swellmg of charged
@ 1p olytes may be tailorsd. Several investigators
h g tontc and anionic hydrophobic  polymers
2 g g of terttary amine. and methacrylic acid or
% 4 acid groups, respectively, for the releass of
e -4]. However, due to the pH dependent
s} . characteristics of charged  polymers

H C D ting tertiary amine or carboxylic acid pendant

Eormulations it was not feasible for these ionic gels to be

as oral delivery systems, because the pH

Figure 1: The tensile strergth on changes as & dosage form travels along the

of polymer films. intestinal {GI tract. ‘Nujoma and Kim [$]
‘gzzo rated a (pseudo) lmear release of water
B drugs from erodible, drug/resin complex, gel
"-:*, g0 {8 using  noncross-linked  polvisulfopropyl
Eﬂ,g & Aate potassum -¢o- methyl methacrylate)
- =N B & S /MMA). Drug release from drug-PSPMK/
Siz0  which has a drug loading of greater than 40
B.q maintaing zero-order release knetics for a long
B time because the drug in the matrices is
€ o 10 the polyner side chain until the complex is
}% K ated by incoming counter ions. It was found

release was independent of the pH of the
ton mediumn as long as the ionic strength was
than 0.1 M which is commonly observed in the
6}. In addition, tablets, which are a common
ed release dosage form were succassfully
ed from these drup/resin omuplﬂas

m

A B £ ]
Formulations

-;Fighr;a 2: The diéinlegration time
of polymer films.

# 5003
Water Soluble Polycations for Controlled Delivery Systems

Nandini Konar and Cherng-ju Kim

School of Pharmacy, Temple University, Philadelphia, PA 19140

In this study, we present the zero-order
release kinetics of water soluble anionic drugs from
eradible, drag/polyeationic, matrices (tablets) wsing
polyitrimethylaminoethy] methacrylate chloride -co-
methacrylate) (PTMAEMC/MMA):

Ha H;
~[CH-C-1e [-CH-C-)y-

=0 3:0
-CH;  O«CH)N (CH):
cr

Experimental Methods
Syntkesis of PTMAEMC/MMA and Preparation of
Drug Resinate Tablets

PTMAEMC/MMA  was prepared by the
free-radical solution polymerization of PTMAEMC
{40%} and MMA (60%) as reported eartier [7]. The
polymer was dissolved in de-ionized water, and a
drug solution was added to the polymer solution. The
complexes precipitated n water were recovered and
washed scveral times before being dried. The dried
drug-resinates were crushed in a mortar and pestle to
obtain powders. Tablets with drug-resinates and
dextrose were fabricated n 9.0 mm diameter die and
a flat surface punch with a Carver press
Drug Release Kinetics Tests

The drug refease kwnetics from drug-resinate
tablets were camed out w 001 M phosphaie buffer
contaiming different amounts of NaCl at 37°C by the
USP basket method at 100 rpm, unless otherwise
noted. Drug release was monitored on a HP8452A
diode-array spectrophotometer at 250 nm and 290 am
for diclofenac Na and sulfathiazole Na as model
drugs, respectively.

Results and Discussion

The effect of ionic strength on diclofenac Na
release  from  drug-PTMAEMC/MMA  complex
tablets at pH 7 s shown in Figure 1. Tablets of
200my weight were formulated with 20 % dextrose
as a tablet binder. The buffer comained GO1 M
phosphatc and NaCl rangiong from 005 M G2 M
14 L2
-z2¢-
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