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# 5003

purpose of validating the theoretical
approsch. The expeciad paak location and
veiddth of the holus {introduced 15 em into
the dundenum) is indicated in the figure.
The peak of the bolss is exactly 10 em
beyond the distance U *i1 from the
gntrance to the dundenwm, reflecting the
fuct that the bolus was introduced 10 em
into the sanall imestize, Also, the widdh of
the peak corresponds 1o the thecretical

expectation { v/ I *¢ ). )
Theoretical serum concontTalicns
werz compared with experimental dais in
various cases. Figure 2 shows a
comparison betwean experimentsl data
and theoretical predicions for the case of
ibuprofen, administered omily in humans
{33, Total predictest sbsorpiion is 3%,
neay the experimentad estimate. The pood
match of the data is ohtained upon
axsuming an epithelial permesbility of

78106 cmifs.
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Fig. 2 Cump of exy {zymbol}

snst predicted (solid curver serum consenisation
profiles for ihuprofen {oflowing oral
adtministration w hemans

Fipure 3 shows & comparison
hetaeen experimental dats and theoretical
pradictions for the case of GHRP-1.
administered orally in humans (6).
Theoretical absoluie bivevaiisbility 1
approximately 0.1%. The theoretical

grediction s obtzined BPOG ASSROHRE 80
epitheiinl permeability of Bxi0-7 cmis,

g!
|

N s e
-

Fig- 3 Compuivon of experimental (symbol}
and predictad Golid cuve) serum soncensation
profites for GHRP-1  following oral
admmistration 1o humans

The propesed theoretical model can
b used to predict the ahsorbed systemic
concentranons of therapeutics ranging
from smalt fiphophlic moelecules o
macromoleculas.
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Mucosdhesive dosage forms for
asplication 1o the ol cavily which are

At agents (0 e oral Mucoss arg
wi i tha ar. Sanverceke: and Leung
} descerbed & muccadhesiva carter

Aymar matiy and amaephous fumad

a. Ar optienal water-nsoiute film can
added (o grovids a nen-adhering

urtace. They also disclosed a tilaminate
film suttante for prolonges dalivery of ar

tive ingredientin the sl Savity (2). ina
ilar way, Mizobuchi, ot al (3) disclosed a
wel-sheped adhasive preparation

SrEsiNG an achasive layar contaning
gortain walersoiuble ang water-insolutie
mers anad 3 water-ingoiuble caniar

h con aihere 10 the sal mucoss

graby releasing ap active sgent to the ot
Lavity. A number of attempls have baen

causyd by the ngidity and
by o the support fayer by
ducing soft filr supports{4-6),

et with 2 considerable amount of
sidue from the water-insoiublo support
m theraby still causing 3 fesiing of
omifort. The obvicus saiution to
@roome this problam was io dovelop
eonadnesiva films which complataly
sintegrate, of even completely divsalve in
& saliva

Tha present invention contenpistes a
apidly dissobeag film which can be adhered
e orat oavily thetely seieasing a

¥ seap

WATER SGLUBLE FILM FOR ORAL ADMININSTRATION
Jion-twa Gon' and Hosst Zerhe®

"Aqualon Divisios, Herondes Tac, 500 Hercvles Beb., Wilmington, DE 198081500
LES Corpe, 21 Hendewon De,, Wast Caldwell, NJ 57306

pharmaceutically or cosmesically active
agent, said Him comprising wator-soluble
polymers, & combinglion of centain
surfacianis, cne or more polyaicohols, and
one of meie phareasautically or
soamatically active ingradients. Optionaily,
the formulation may contain colutants,
sweatening agents, flavors, Savor
enhancers, of other exc:pients commonly
used in modiy the iaste of formufations
intended for appiication to tha oraf cavity.
The maulling il is characherized by an
insant woltability which causes the film 1
soften immaediately afier agplication to the
muceeal fissue thus praventing the patient
from expariencing any prolonged adverse
fzaling in the mouth,

The film is manufactured psing
conventional coating and drying lechniques,
cit into pieces of & shape and size that
msaf the requirements of the spacific
application, and packaged into suitable
containars.

Experimental

The muccacthssive film of the prasent
ivention conaing 35 essential compaonants
a water-soiuble poiymer of & combination of
water-sohubia polymars, & combinaton of
surfaclants, ang or mora polyaloohols, and
a pharmaceuticatly or cosmetically activa
ingradient. Tha polymers used for the
riucoadhesve film include potymers which
are hydrophilic and water-dispersitie. The
combination of surlactasts used for the
mucoadhasivg fimis 2 mixture of ronionic
sufaclants. The amount of dreg o be
incorporated ints the film depends on the
kinich of drug and is usually batwaen 0.01
and 20% (wiw, Cosmetinaily astive sgents
gy include breath frashening compounds
like menthwi, other favers or fragrances
commonly ysed for oml hygisne, andior

wblie
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stives used for dental and/or orat
pansirg like quarternary ammonium
ases. The mucoadhesive film according 10
/e present invention can be prepared as
Jliows: Tha active ingredient, surfactants,
olyaleohal, and possible other ingredients
xcept the water-dispersibie polymer are
issolved in & sufficient amount of a solvent
hich is compatible to them. After a clear
siution has heen tormed, the water-
ispersible polymer or mixture of water-
ispersitle polymers is slowly added under
liring untii a clear and homogeneous
olution has been formed. The solution is
pated cnin a suitable carrier matenal and
ried 1o form a film. The carrier matenai
wist have a surlace lension which allows
1e polymer solution to be spread avenly
cross the intended coating width. The
cating of the solution onlo the carrier
saterial can be performed using any
cnventional coating equipment.

The fiims with desired thickness were
ut or punched out for the disintegration
nd tensile streagth tests. The tensile
trength of the films was assessed using
‘richsen {Model 474, A M. Erichsen
sinbH, Germany) and was expressed ag
1e maximum torce (N) (Figura 1). A 25-cov
Im was placed in the peri dish which was
lled with deionized water, and the time for
ne fitm to totally disintegrate was recorded
Figure 2). The decrease of integration time
it tormulations A to E was accompanied by
he decrease of tensile force of the
armulations. This correlation indicated that
he eholce of the most optimal formulation
Joutd bedecided by using either the tensile
itrength or the disintegration test.

sonclusion

A composition containing therapautic
rgents andior breath lreshiening agents for
e in the oral cavity is disclosed. The
sarrier comptises water-soluble polymers in
combiriation with certain ingredients and
wavides a therapeutic and/or cosmetic
sffect. The film is coaled and dried utilizing
aisting coating technology and exhibits
nstant wettability foilowad by rapid

Rroteed. Tos']
. tenlrolisd defsase Society Inc

Swsp.Control fel 3isacl Mater, 74(}941}

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].
cially available ion exchange resms are
on highly cross-linked poly(styrene/divinyl
¢) (sulfonated and quatemized) or cross-linked
ic acid). Highly cross-linked gel type
(negligible swelling) significantly sustain the
¢ of a drug in the gel matrix, which vields
¢ kinetics with a tailing.

Recently, swellable polyelectrolyte gl
have been extensively investigated as drug
. By varying the ionic pendant
and the degres of cross-linking of the polymer
the degree of swellng of charged

310 actolytes may be tailorad Several mvestigators
D 8 cationic and anionic hydrophobic polymers
28 sting of terbary amine and methacrylic acid or
24} ¢ acid groups, respectively, for the releass of
Iff a2l 2-4]. However, due to the pH dependent
o characteristics of charged polymers

8 C g tertiary amine or carboxylic acid pendant

Formulations it was not feasible for these ionic gels to be

5 od as omal delivery systems, because the pH

Figure 1: The tensile strength ion changes as 2 dosage form travels along the

of polymer films. pantestinal (G} tract. Nujoma and Kim [5]
@‘azo rated a (pseudo) Imear release of water
G200 | drugs from erodible, drg/resin complex, gel
e using  noncross-linked  poly{sulfopropyl
£ 160 late potasstam ~co- methyl methacrylate)
Zaeo [N R BER ... MMA). Drug release from drug-PSPME/
Siog | A, which has a drug loading of greater than 40
ol . maintaing zero-order release kmetics for a long
g"ee d of time because the drug in the matrices is
z = tnthnpolymua‘ssdedlamumdthcmaqzleﬂs
;%40 ed by incoming counter ions: It was found

ig release was independent of the pH of the
ution medium as long as the lonic strength was
t than 0.1 M which is commonly observed in the
i1d [6]. In addition, tablets, which are a common
d release dosage form were successfully
red from these drup/resin complexes

Procaes, Iat’]
toatroiled delouse

A 8 c ] €
Formulations

Figure 2: The disintegration time
of polymer films.
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‘Water Soluble Polycations for Coutrolled 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, dug/polycationic, matrices (tablets) using
polyitrimethylaminoethyl methacrylate chloride -co-
methacrylate) (PTMAEMC/MMA):

H-
'Is: [-CH; L

[CH} ;
é\] -

Experimental Methods
Synthesis of PTMAEMCMMA and Preparation of
Drug Resinate Tablets

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

The drug release kmetics from drug-resinate
tablets were camed out in 001 M phosphate buffer
containing different amounts of NaCl at 37°C by the
USP basket method at 100 pm, unless otherwise
noted Drug releass was monitored on a HP84524
diode-array spectrophotomeser at 250 nm and 290 am
for diclofenac Na and sulfathnmzole Na as model
drugs, respectively.

Results and Discussion

The effect of ionic strength on diclofenac Na
release  from  diug-PTMAEMC/MMA  complex
tablots at pH 7 s shown in Fipure 1. Tables of
200mg weight were formulated with 20 % dextrose
as a tablet bindasr. The buffer comtained GO1 M
phosphate and Na€l ranging from 0.05 Mo G2 M
P 2
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