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ABSTRACT:

In this paper many types of drug polymers were
prepared .Poly(4-eugenolyl styrene sulfonate) N, was
prepared from reaction of poly(4-styrene sulfonyl chloride) Ny
with Eugenol and poly(Eugenolyl acrylate) Ns was also
prepared from reaction of polyacryloylchloride N, with
Eugenol.

The prepared polymers were characterized and
Identified by IR,UV-spectroscopy .The physical properties and
the intrinsic viscosity were measured .The drug releasing was
studied with different PH media. Eugenol has the ability to
relieve pain of irritated or diseased tooth .

Key words: Poly(Eugenolyl Acrylate)and Poly(p-Styee
Eugenolyl Sulfonate),Controlled

Release Behavior
1.INTRODUCTION

The use of functional Polymer in medicines heeen
considerable  growth during the past two
decades(Jagur,1999). There has been a growingatlite
Pertaining to the use of functional polymers avee/ of
agents for the therapeutic against variety ofeabgs
states(Ottenbrite et al.,1991) .They include dejivef drugs
at sustained rate , targeted delivery of drugsspecific to
minimize toxicity and enhance selectivity for carta
antitumor agents(Ulbrich et al.,1997) ,as well as
macromolecular prodrugs with polymers acting asriear
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molecules(Duncan et al.,1984).More recently polareave
been used as non viral vectors for the deliverygefetic
materials for gene therapy(Desmedt et al.,2000).

The concept of polymeric drug has beesulgject of
considering skeptiscism ,with medicinal chemistanglo
considering synthetic polymers .Biocompatible payim
equestrians represent an ideal class of agents this
purpose .their non absorption through the intektinall
should offer minimal toxicity, while the incorpoiah of
appropriate functional groups and manipulation ofymer
physiochemical characteristics provides oppotiesito
tailor make polymers with high selectivity and aeity
(Langer,1998).

Pimento leaf oil (pimento dioica (Myrtaccga¥ a native
of Jamaica and Central America .Jamaica is thedwedding
supplier of Pimento, the spice, and Pimento lelaf which is
used in foods and as an essential oil in the &rage industry

The main ingredient (95%-96%)in Pimentof led |,
which constitutes 0.8% of the leaves , is Eugenehich the
main principle of a related plant, cloves (Syzygium
aromaticum (Myrtaceae)(Benny et al.,2009).

HO

_ /

Eugenol

A new controlled release compound wapgmed by
the reaction of p-styrene sulfonyl chloride and y8ioxy
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quinoline in the presence of triethylamine as gatalthis
obtained monomer with bioactive agent moiety was
polymerized with benzoyl peroxide as initiator rafflux
condition under nitrogen atmosphere (Khazaei €2G07).
Many acrylate polymers were prepared according e t
modification reation of poly acryloyl chloride oply acrylic
acid with different substituted group (Firyal,2005)

Eugenol possesses analgesic and inflamynatoperties
with ability to relieve pain irritated or disssd tooth pulp,
thus incorporating polymers with Eugenol moretredental
cements is attractive .An acrylic derivative of geool
methacrylate (EY MA) was Copolymerized with acrydicid
(AA) using radical initiator to yield a water solalzopolymer
of acrylic acid and eugenol methacrylate p(AA —CgVIA)
which was then applied in the formation of glassnemer
cements for potential application as dental cements

2MATERIALSAND METHODS
The following instruments were usedhis twork:

Melting points were determined on a Gallanio FB-
600 melting point apparatus .

FT-IR spectra was recoreded using solid Ki&csl by
test scan Shimadzu FTIR 800 series .

UV. spectra was recorded using Shimadzu US-VI
recorder.

All materials were purchased from Merk and Fluka

2.1 Materials:
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All available chemical reagents were used witharther
purification .

2.2 Methods

221 PREPARATION OF POLY (4-STYRENE
SULFONYL CHLORIDE) N;

Chloro sulfonic acid ( 5 ml, 0.0497 molkeas added
drop wise to atirred mixture of Poly styrene (5.17 g, 0.0497
mole ) dissolved in 20ml of chloroform and placediround-
bottomed flask provided with condenser and sepgrétmnel
, the suspension was cooled at 0-6 C at 1h. theeylolymer
was obtained , washed several times with etheeddn a
vacuum oven and characterized .The softening poias
>270 € .The FT-IR spectrum gave absorption at 1170-1374
Cm*for S=O group .

2.2.2REPARATION OF POLY (4-EUGENOLYL
STYRENE SULFONATE) N,

A mixture of Poly (4-styrene sulfonyl chide ) 5
0,0.0246mole and 20 ml of dioxane, and (4 ml,0.024l&) of
eugenol was added to reaction mixture in the psehfew
drops of pyridine as a catalyst, refluxed withrrstg about
1h. by using water bath .Cooled and poured intonb0of
waters .White precipitate was isolated, dried irvaguum
oven.

The yellow —brown product of polymer,Mvas characterized
by FT-IR spectra and C,H,N analysis.

223 FREE RADICAL POLYMERIZATION OF
ACRYLIC ACID N3
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Five grams of the pure monomer was dissolveal 80 ml
of freshly distilled dry THF in a screw-capped
polymerization bottle . An amount equal to 0.02g. o
azobisisobuteronitrile was added .

The bottle was flashed with argon for fewnutes inside
a glove bag The clear solution was maintained a€6h a
constant temperature water bath for 1h. ,the swlutvas
poured into about 50ml of ethanol, milky polymeraswy
isolated and washed with ether for several timegddn a
vacuum oven over night and studied its charactesist

The softening point of the acrylic acid was@s. The IR
spectrum gave absorption at 3500 on -OH carboxylic
acid and at 1720 &or C=0 group .

2.24 MODIFICATION OF POLY ACRYLIC ACID TO
POLY ACRYLOYL CHLORIDE N4

In a round —bottom flask provided with condensed
reparatory funnel containing thionylchloride (5nD® mole
)was added gradually to poly acrylic acid whichsdised in
20 ml of Dioxane ,the conteints were stirred witlgmnatic
bar at room temperature .

The excess of thionyl chloride was distillaedahe poly
acryloyl chloride was isolated and dried .

225 PREPARATION OF POLY (EUGENOLYL
ACRYLATE) Ns

In a round bottom flask provided with condemsvas
placed 2g. of poly acryloyl chloride dissolved 1 ml of
dioxane , then added (2ml,0.01mole ) of Eugenbl,tbe
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mixture was stirred with magnetic bar ,heated @atndin.,
cooled and poured into 25ml of ether. Yellowxano
polymer was formed and dried in a vacuum oven reefo
weighing . Intrinsic viscosity was calculated ampials to 0.2
dl/g.

2.2.6 ANALYSISAND RELEASE STUDY

0.1g. of polymer Nvas kept in a flask containing 50 ml
buffer ,at 30 €,50C ,and 60€ without stirring. A sample
from the release medium was periodically withdravamd
analyzed by UV spectra at 350 nm determined theuain of
the released eugenol. Every sample was replacdd rveiv
buffer for 1dye .The release study was carriedooudifferent
medium with different PH,(5,7 and ¥)'®. The same
controlled release study of polymers Mras determined in
different media and different temperatures .

3.RESULT AND DISCUSSION

IR-spectra of polymer ,N, Fig.(1) shows the
characteristic S=0O group has resulted in strobgoigption at
1374 cm' as asymmetrical stretching absorption . The
symmetrical vibration absorbs strongly near 1176cRig
(3)of IR-spectra of polymer N\shows the absorptions at 3060
cm® for v(C-H),and at 1690cth indicatedv(C=0) and at
1330cnt due tov(C-0),andv(C-H) revealed absorption at
3060cnt .Fig(4),UV spectra for polymer Ngave £max at
250,360 nm due to (n) and -n*)electron transition for
Eugenol sulfate group substitution and Eugenolylats
respectively .
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Elemental analysis values for polymers Ahd N
showed the experimental and theoretical resultseeagquite
well for the proposed structures .

The preparation of poly(4-Eugenolyl styresidfonate)
N, was illustrated in mechanism as in scheme (1).

Tore—cnt + AOH ——> —['CH2—CH<]—

SRS

C'/S\\_LS o C'/\\ \;{—CHZ—CH-]_

Ar = Aro/\\=O

Scheme(1)

Decomposition temperature of polymer, ldppeared at
225C this was because of high polarity of sulfonateug
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and aromatic groups which exist in polystyrene and
eugenol .

Scheme(2) shows the effects of temperaturéP&hdffect
on the rate of release and the ratio of the mdiesigenol at
neutral , acidic and alkaline.
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The mechanism of hydrolysis of sulfonatioup in

different media .

Hydrolysis of the polymer Jhdicates the acidic media™H
Is bonded to oxygen atom of sulfonate which eased the

positive charge of the sulfur
nucleophilic attack of water .

atom. It promotes the

Due to the presence of Okh alkaline media which is a
stronger nucleophile with respect to water ,thee raif
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hydrolysis of sulfonate takes place faster thamgrdic and
neutral media .

In this study, for the first time eugenol isn&ll known
(syzygrum aromaticum (Myrtaceae) which used in elesit
applications . The Eugenolis as medical devicesdamdistry
uses when substituted with polymeric material to be
significant advancements for delivery of therapygiagent.
These benefits may include lower toxicity ,greafeecificity
of action and enhanced activity due to multiplesiattions
and used for long considering time .

Also polymer Nwhich substituted the acrylate polymer
by eugenol moiety was prepared as in scheme (3).

—[—CHZ—TH-}— +S0C2 — » _[_CHZ_TH_]_
n

n

cocl
COOH \ Eugenol

+Pyridine

n
C—0

/

L

N

—PCHz—TH-]—

Polymer N1
Scheme (3)

Themodification of poly acryloyl chloride withugenol is
illustrated in a mechanism as in scheme (4).
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+

%CHZ_CH; ArOH —>%CH2—CH+
o~ ST

0]

i H(/‘@) " -HCI
ot
|

n

Oo——=cC
OAr = Eugenol
OAr

Scheme (4)

Decomposition and loss of weight staréddve 250
C°, this thermal stability attributed to the presentaromatic
ring as a pendant group through the linear chais the
intrinsic viscosity §)=0.75 dl/g for polymer B which
enhanced the using the polymeya$ a dentistry drug which
suitable for hydrolysis in different media suchpagymer N
,and the release Eugenol from hydrolysis of polyidemwas
illustrated as in scheme (5).
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«PCHZ—CH+ + H20 — —PCHZ_CH+ —»—PCHZ—E:H+
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Scheme(5)
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Fig.1:IR Spectrum of Poly (4- Styrene Sulfonyl Qide)
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Fig(2) [IR-spectrum for poly (4-Eugenolyl styrene

sulfonate)
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Fig(3) IR — Spectrum for poly (Eugenolyl acrylai¢)
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Fig(4) UV-Spectra for polymer N1
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Fig(5) UV — Spectra for polymer N5
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