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Abstract

In this study, different weight percent of poly{yl alcohol) (PVA)/ poly(vinyl pyrrolidone)
(PVP)/ Cellulose (CELL) blend solutions were pnegabby solution blending followed by preparing of
polymer metal complexes with Ag (1), Cu (ll), Ni)and Co(ll). Antibacterial properties were
evaluated by dilute method against five pathogbauteria Escherichia coli, Klebsiella pneumonae,
Pseudomonaaeruginasa,, Saphylococcus aureus , Saphylococcus Albus) . Polymer metal complexes
showed different activities against the variousrotal isolates. The polymer blend metal complexes
showed higher activity than the free polymer blends
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Introduction

Blending of two or more polymers to abtanaterials with new and unique properties has
become one of the most important research in #id &f polymers. The main purpose of blending the
polymers is to obtain materials of additional pntigs with minimum sacrifice of their original
properties. Polymer blends are prepared by vamoeitiods and among them solution blending is very
simple and rapid because it requires simple equiprsiech as glass plates only and not involved any
complicated process. Poly (vinyl alcohol), PVA,drads to the group of polymers which can be used in
combination with other non-biodegradable polymenstéining the required properties in the resultant
composite blend. It is one of the synthetic, bioddgble, biocompatible, water-soluble polymers
utilized in medical applications such as wound siregartificial skin, coatings/? Transdermal
patches, 3 Icardiovascular devices 4% and drug delivery systems. Moreover, it has goodidra
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properties against scents, oils, and fats. The ipdlysharacteristics of PVA are dependent on its
method of preparation by hydrolysis or partial lofgsis of Poly (vinyl acetatey!.

Poly (vinyl pyrrolidone) (PVP) is an amorphous wipolymer which has wide applications in
biomedical field because of its properties inclgdauhesion, excellent physiological compatibilloxy
toxicity and reasonable solubility in water and magjanic solvents®, When these two polymers are
mixed, the interaction between poly (vinyl alcohai)d poly (vinyl pyrrolidone) are expected to take
place through intermolecular hydrogen bonding betwéhe hydroxyl group of PVA and carbonyl
group of PVP.

Cellulose is a polyl,4-d-glucopyranose and it iedbgradable, nontoxic, biocompatible,
hydrophilic, safe, has high moistureretentivity aital. Therefore, making use of cellulose to sl
various products not only can protect the enviromnfeom pollution but also can save limited oil
resources because of its biodegradability and paten substitute for some petrochemicals; alsbas
many uses as emulsifier, stabilizer, dispersingiadbickener, and gelling agent for the preparabd
textiles. However, cellulose has not reached itemtal application in many areas because of its
infusibility and insolubility®].

Material and Methods
Poly Vinyl Alcohol (PVA) (Mw = 72000), Poly vinyl yyrolidone (PVP) (Mw=40000) and
Cellulose (10000) was purchased from Aldrich anadide
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Preparation of blend polymers:

Poly (vinyl alcohol) (PVA) andPoly (vinyl pyrrolidone) (PVP$olutions were prepared
separately by dissolving the required amount of RWA PVP in doubly distilled water and Cellulose
solutions were prepared by dissolving the defiaitd exact quantity of Cellulose in 2% acetic acid
solution at ambient temperature with constantisgrovernight. Then the two same concentration
(wt%) of Poly (vinyl alcohol) (PVA) angyrrolidone) (PVP}solutions were mixed and stirred till the
solution become homogenous. Then, the requiredtidyain Cellulose solutions in different
concentrations ( 2%, 4%, 6% and 8 wt %) was addé¢ke equal quantity binary polymer blend
solution. The mixture was stirred till the solutibecomes homogenous.

Preparation of polymer blend metal complexes

The metal agent's solutions were prepared by takingb.2H-O 0.05 gm., AQN®@0.0676 gm.,
NiCl2. 2H0 0.0884 gm., (Co@IH20) 0.082 gm.) with 20 ml of deionized water .weasbéed four
standard solutions (Cu), (Ag), (Ni), (Co).

The general procedure for preparation of metal dexipy preparing 5% from polymer blend
solution and mixed with equal ratios of metal solntCu, Co, Ni, Ag ) (10 mmol), mixture was stilre
for 1 hr.

Evaluation testing of antimicrobial activity
Antimicrobial susceptibility test measures the iapibf an antimicrobial agent to inhibit or kill
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bacterial growth in vitro. This ability may be estted by either the dilution method or the diffusio
method. In this work we followed the broth dilutionethod.Certain bacteria isolates were chosen,
Escherichia-Coli, KlebsiellaPeneumoniae and Pseudomonas aeruginasa were representing gm-ve

isolates,Saphylococcusaureus and Staphylococcus albeus were representing gm+ve isolates.
Those Isolates were taken from about 50 patient€RHL (Central Public Health Laboratory in
Baghdad).
The broth dilution method: Serial twofold dilut®rof an antimicrobial agent are incorporated into
broth containing tubes that are then inoculatedh &itstandard number of organisms usuall3 1@
colony-forming units (CFU) per milliliter. After thculture has been incubated at 87@ 18 hr. The
lowest concentration that prevents growth afterright incubation is known as the minimum
inhibitory concentration (MIC) of the agent,The MIG defined as the lowest concentration of
antimicrobial agent at which there is no visiblewth 111

Results& Discussion:

The antibacterial behavior PVA/PVP blendsfillwith different weight % of Cellulose and its
metal complexes were studied against three Grarativeg bacterial straingEscherichia coli,
Pseudomonas aeruginasa, KlebsiellaPneumoniae), two Gram—positive bacterial strair@gphyl ococcus
aureus and Staphylococcus albus).

The table shows that the antibacterial activityhaf polymers was PVP> PVA> Cell and for the
blends the antibacterial activity was decreasedhbseasing the percentage amount of Cellulose, also
the polymer metal complexes showed higher actitign the polymer blends itself and the order of
increasing activities was polymer polymer-€golymer-Ni< polymer-Cu< polymer-Ag. This may
due to the metal ion break or pass through thensethbrane and bound to the —SH group of cellular
enzymes, that's to say the ultimate critically é&wenzymatic activity causes microorganism’s
metabolism change and stops their developmerty the cell’'s death. The metal ions also cataljze t
generation of oxygen radicals that oxidize molecsataucture of bacteria. Metal ions can lead takre
down of proteins and cell death because of theaictren with nucleophilic amino acid residues in
proteins, and attach to sulfhydryl, amino, imidazghosphate and carboxyl groups of membrane or
enzyme proteins. Respiration blocking and killiigell may be the result of forming R-S-S-R bonds.

More over the polymer metal complexes have higlusitive charge density which promotes
initial adsorption onto the negatively charged beat surfaces and disruption of cellular membranes
resulting in significantly enhanced antibacteriativty 2 3],

Therefore it can be concluded from the presentystodt these polymer metal complex blends
are suitable as natural materials for food pacigqgand also for controlled release of various
pharmaceutical antimicrobial drugs.
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Table (1): Minimum Inhibitory Concentratioru@/ml) of polymer metal complexes
against solated Bacteria gm-ve and gm +ve

Isolates
No. Il\,lloa:‘t/;':gl Escherichia Klebsiella Pseudomonas | Staphylococcu Staphylococcus
Coli Pneumoniae aeruginasa. saureus albus
1 PVA 1150 1050 1050 1200 1250
2 PVP 1000 900 1000 1100 1150
3 Cellulose 1150 1200 1150 1200 1250
4 PVA+PVP+ 2% Cell 1000 1000 1050 1100 1150
5 PVA+PVP+ 4% Cell 1050 1050 1100 1150 1150
6 PVA+PVP+ 6% Cell 1050 1050 1100 1150 1200
7 PVA+PVP+ 8% Cell 1100 1100 1150 1200 1200
8 PVA + Ag 650 650 700 800 800
9 PVP + Ag 600 600 650 700 800
10 Cell +Ag 800 850 850 900 900
11 PVA+PVP+ 2% Cell + Ag 700 750 800 750 850
12 PVA+PVP+ 4% Cell + Ag 700 800 800 850 850
13 PVA+PVP+ 6% Cell + Ag 750 800 850 850 900
14 PVA+PVP+ 8% Cell + Ag 1000 900 850 1000 1000
15 PVA + Cu 800 800 850 900 1000
16 PVP + Cu 700 750 800 850 900
17 Cell + Cu 850 850 850 900 1000
18 PVA+PVP+ 2% Cell + Cu 1000 850 900 900 1000
19 PVA+PVP+ 4% Cell + Cu 850 900 1000 1050 1050
20 PVA+PVP+ 6% Cell + Cu 900 900 1000 1000 1050
21 PVA+PVP+ 8% Cell + Cu 1050 1000 1000 1050 1100
22 PVA + Ni 900 1000 1000 1000 1100
23 PVP + Ni 800 900 850 1000 1000
24 Cell + Ni 1000 1000 1050 1050 1100
25 PVA+PVP+ 2% Cell + Ni 1100 1000 1000 1050 1150
26 PVA+PVP+ 4% Cell + Ni 1050 1050 1000 1100 1150
27 PVA+PVP+ 6% Cell + Ni 1000 1000 1050 1100 1100
28 PVA+PVP+ 8% Cell + Ni 1050 1050 1050 1100 1100
29 PVA + Co 900 1050 900 1000 1150
30 PVP + Co 900 1000 850 1050 1000
31 Cell + Co 1050 1050 1050 1000 1050
32 PVA+PVP+ 2% Cell + Co 1100 1000 850 1050 1100
33 PVA+PVP+ 4% Cell + Co 1000 1050 1000 1050 1200
34 PVA+PVP+ 6% Cell + Co 1050 1050 1050 1100 1050
35 PVA+PVP+ 8% Cell + Co 1100 1000 1050 1050 1050
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