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Abstract

This study was suggested for synthesis a new polymers for polyvinyl alcohol reaction with aspirin and paracetamol
as drugs, and these drugs carry carboxylic and amide groups after it's conversation into acid chloride, and all
probable techniques were used for identification the product compounds by FT-IR and 'H-NMR spectrums,
controlled drug release, swelling, viscosity of polymers and solubility were measured. Finally the thermal analysis
and biological activity were studied too.
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The two activity groups were lead to make benzene  Biodegradable polymers are classified as one of an

ring highly reactivity toward electrophilic aromatic
substitution due to their substitutions of both groups on
the benzene ring also the conjugation will reduce the
basicity of both (the oxygen's and nitrogen atoms), and
the hydroxyl group has an acidic characters according
to delocalization of charge on benzene ring®. In
constract to Aspirin, no bleeding time and no platelet
eggregation of normal subjects or hemophilic patients is
affected when paracetamol was introduced as a signal
dose for up to six weeks. ©

Aspirin (acetyl salicylic acid) was a popular and
oldest drug in in medicine, and as anti-inflammatory
drug do main administration route of Aspirin is oral
and has poor bio availability ¢. Moisture is play a key
role for physical and chemical stability of dose form .
Also aspirin is an ester compound and can easily
hydrolysis by presence of moisture to form salicylic
acid and acetic acid. Reye's syndrome was first noticed
in 1963 ®, then this syndrome was followed by viral

important application in medical and industrial fields,
and in decreasing of pollution levels.” Most industry of
polymers were reflected as biological inactive and toxic,
while other polymers were have a wide area of
therapeutic activity”. Paracetamol contain's benzene
ring that substituted by hydroxyl group and nitrogen of
an amide group as para position @
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Figure (1) Paracetamol Structure
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Scheme (1) Synthesis of polymer A1l
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Esterification of polyvinyl alcohol and
succinic anhydride(15):

(0.5 gram) of polyvinyl alcohol (0.011 mole) was
dissolved in distilled water as a small portion and mixed
with (0.5 gram) of succinic anhydride (0.004 mole) also
the dissolution in a small volume distilled water after
that dissolution process all the mixture was heated at
(60°C) (45min) and addition of (1 gram) of Aspirin was
added the product of heating, then the resulting was
filtered and washed many times by diethyl ether for
purification product was left for during in a room
temperature.
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Scheme (2) Synthesis of polymer A2
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Results and Discussion

Fourier-Transform infrared (FT-IR) spectrum of
Al shows: 3011.34-3310.25 cm™?! stretch (NH amide),
2970.82, 2918.33, 2856.94 cm™? strech (CH aldehyde),
(C=0) 1742.85 cm™. But for 'H-NMR spectrum
shows 1.98 ppm for the proton of (OH), 7.58-7.67 ppm

and most influenza ®'%. So Aspirin smell in swelling
was like acetic acid (Vinegar) (14-16)

Chemicals:

All chemicals were purchased from commercial
sources. 1,4 dioxane, p-toluene sulfonic acid, succinic
anhydride company and their purities (98, 99.9, 98,
BDH), acetone, acetonitrile, hexane, polyvinyl alcohol
(98, 98, 98, 99 purity, Merck). Chloroform, diethyl
ether, dimethyl formide (99.8, 98, 98, Chem Lab).
While dimethyl sulfoxide, sulphoric acid and thinoyl
chloride (98, 98, 98, Alfa). Aspirin and paracetamol
were obtained from Samarra company and their
purities (99.9 for each one).

Measurements

The Intrinsic viscosity was carried by using distilled
water as solvent and Ostwald viscometer was used to
complete the measurement. The IR spectrums were
recorded through Fourier trans infrared spectro
photometer-Bruker, while 'H-NMR was taken by
Bruker (400 MHz), Switzerland in DMSO, TMS was
used as a reference. Also physical parameters
measurement (viscosity, swelling, solubility) were
performed in laboratory and finally thermal analysis
and biological activity for polymers were studied too.

Experimental:

Synthesis of New functional amino drug
polymers(14):

The experiment was done by condensing (0.5gm;
0.0011 mole) of polyvinyl alcohol was added to (0.5
gm, 0.003 mole) of phthalic anhydride to make the
mixture, this mixture was refluxed with stirring of one
hour (1 hour), after addition (1 gram) of paracetamol
drug as an example of amine drugs

The product was collected as powder after it's
washing for many times by using di ethyl ether for
recrystallization and the product also dried at room
temperature.
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Figure (4) FT-IR spectrum of polymer A2 Aspirin for the proton (H), 9.71 ppm for the proton (CH

aromatic).

Fourier-Transform infrared (FT-IR) spectrum of
A2 shows: 3310.18 cm™! stretch (OH alcohol) of
carboxylic group, 3010.56 cm™! strech (H aromatic),
(C=0) 1650.11 cm™?, (C-0) 1162.04 cm™*. While for
J 'H-NMR spectrum shows 1.43-1.33 ppm for the

proton of (OH), (7.72-7.61) ppm for the proton of (H
‘ aromatic).
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Figure (5) TH-NMR spectrum of polymer A2 Aspirin
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The viscosity measurement of prodrug polymers
(Al, A2) was carried in a room temperature (25°C) by
using Ostwald Viscometer, also the swelling percentage o -
of same polymers were measured for (24 hours) by

20

using distilled water in the same temperature of room
as shown in the table:

Table (1) Values of viscosity and swelling percentage
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Figure (2) FT-IR spectrum of polymer A1

Paracetamol
Polymers Intrinsic viscosity Swelling %
n di/g o,
Al 0.88 12 g ok deve
A2 0.89 14.6
Controlled Drug Release |
The controlled drug release for synthesized

polymers (Al, A2) was done in three different pH
functions (2, 7, 8) as shown in the table:

Table (2) Drug release of polymers A1-A2 at pH

/

(2,7,8) in 37°C
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Figure (3) TH-NMR spectrum of polymer A1

Paracetamol
Al A2
Time/Day| pH oH [T
2 7 8 2 7 8 . d \

1 0.131 | 0.28 | 1.494 | 0.83 | 1.57 | 1.556 ZS 1 ;’f..

2 0.171 | 0.277 | 0.106 | 2.930 | 1.36 |2.6651 E a 'H"' ‘ ) f,f'””

3 0.192 | 0.281 | 4.243 | 1.751 | 1.66 | 2.657 g L w0

4 0.188 | 0.291 | 0.1595 | 2.508 | 1.45 |2.6574 o

T
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Thermal analysis of polymers (A1-A2)

Differential scanning calorimetric and thermo
gravimetric analysis for synthesized polymers Al-A2
were explained the softening temperature for polymers
and the storage ability in suitable temperature (153.64
°C, 113.56°C) respectively and 95.38 J/g, 32.77 J/g)
heat capacity for each polymer.
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Figure (9) Differential scanning calorimetry and
thermo gravity analysis for A1 polymer
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Figure (10) Differential scanning calorimetry and
thermo gravity analysis for A2 polymer

Biological Activity

Through biological activity results of polymers (Al,
A2) as powdered samples against bacterium types.
(9(Escherichia Coli and Staphylococlus aureus)
definitely indicate to constant inhibition zones for (A))
polymer and seemed to be different somewhat for (A,)
polymer according to this table (4):
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Figure (6) drug release of polymers A1-A2 at pH= 2
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Figure (7) drug release of polymers A1-A2 at pH=7

==Al
=fll=A2

o /\
AV A

Time

Absorbance
O L N W & U
1

Figure (8) drug release of polymers A1-A2 at pH= 8

Solubility of prodrug polymers in

different organic solvent:

The test of solubility for synthesized polymers (Al-
A2) was done by taking polar and nonpolar solvents for
checking solubility of those polymers.

Table (3) Solubility of A1-A2 polymers

Prodrug
polymer nr E e
5 |=

L |0 125 |e |8 |6 |8
s|2(8|212 5|8 |=|% |8
a E T|g|2 (2|8 |5 |52
<|s |[§ |T | | |0

< a (@)
Al |+ |+ |+ |+ + |+ |+ |+
A2 |+ |+ |+ |+ |+ |+ ]+ +
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Table: (4) diameter of inhibition zones (mm) of powdered polymers against different bacteria.

Paracetamol Inhibition zone= mm
Isolation (10-DM (10-2)M (10-3)M (10-4)M
Staphylococlus aureus 0 0 0 0
Escherichia Coli 0 0 0 0
Aspirin Inhibition zone= mm
Isolation (100HM (10HM (10)M (109M
Staphylococlus aureus 6 0 0 0
Escherichia Coli 18 0 0 0

Figure (12) Biological Activity for Aspirin Prodrug polymer

Conclusion

New prodrug polymers were prepared through two by different techniques: FT-IR, 'H-NMR, So viscosity,
different lines reaction (polyvinyl alcohol with phathalic  swelling ratio and solubility of polymers, and controlled
anhydride) with amine drug (paracetamol) , and (polyvinyl  drug release were measured. Lastly thermal analysis and
alcohol with succinic anhydride) with carboxylic group  biological activity analysis were carried too.

(aspirin) characterization of these polymers were obtained
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