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ABSTRACT Packaging in medical instruments is important for maintaining sterility. At the end of a correct sterilization 
process, products inside the sterilizer chamber are sterile. In a hospital or clinic it is important that all medical 

instruments used for treating patients are absolutely safe for use, the chance for spreading of diseases should be kept as small as pos-
sible The air in the room where the sterilizer is installed contains dust particles, which may carry micro-organisms. So when taking 
out the load from the sterilizer, it soon will be contaminated again. In addition usually sterile goods are stored for quite some time 
before they are used, and moreover they are transported through the hospital to the place they are to be used.  when not protected, 
the goods will definitely be decontaminated by the time they are used.  . The proper selection, use, and performance of sterilization 
packaging systems is crucial to achieve sterilization of the package contents, maintain sterility of the contents until the package is 
opened for use, and permit removal of the contents without contamination

An overview: antimicrobial packaging 
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Introduction:
In recent years, materials with antibacterial property are widely 
used in food and pharmaceutical and surgical packaging indus-
tries. The synthesis of antibacterial materials has been studying 
for a long period.In many studies, microorganisms such as bac-
teria have a strong tendency to populate surfaces, giving rise to 
a complex and strongly adhering microbial community named 
‘‘biofilm’’. These microorganisms can colonize a wide variety 
of surfaces including food packaging and medical devices, this 
colonization leading to biofilm formation. Biofilms result from 
the accumulation of organic molecules, microorganisms and 
metabolites and are ubiquitous on surfaces submerged in aque-
ous environments. A reduction of surfaces contamination could 
be obtained through a well adapted choice in the materials to 
use or through modifying them by way of adapted surface treat-
ments. Biofilms are difficult to eradicate using conventional 
cleaning and disinfection treatment. Consequently, prevent-
ing biofilm formation by incorporating antimicrobial products 
onto surface materials would be a better option than treating 
it. Recently, antibacterial polymers have gained an increasing 
attention because they could offer different interesting proper-
ties. They could be bactericidal (to kill bacteria), bacteriostatic 
(to prevent bacterial proliferation) or antiadhesive (to inhibit 
surface bacterial adhesion and biofilm formation). The emerg-
ing infectious diseases and the development of drug resistance 
in the pathogenic bacteria and fungi at analarming rate is a 
matter of serious concern. Despite the increased knowledge of 
microbial pathogenesis and application of modern therapeu-
tics, the morbidity and mortality associated with the microbial 
infections still remains high [1]. Therefore, there is a pressing 
demand to discover novel strategies and identify new antimi-
crobial agents from natural and inorganic substances to devel-
op the next generation of drugs or agents to control microbial 
infections. Prior to the extensive use of chemotherapeutics in 
modern health care system, inorganic antimicrobials such as 
silver and copper were used since ancient times to treat mi-
crobial infections [2]. In the recent times, the advances in the 
field of nanosciences and nanotechnology has brought to fore 
the nanosized inorganic and organic particles which are find-
ing increasing applications as amendments in industrial, medi-
cine and therapeutics, synthetic textiles and food packaging 
products [3]. Nanoparticles usually ranging in dimension from 
1-100 nanometers (nm) have properties unique from their bulk 
equivalent. With the decrease in the dimensions of the materials 
to the atomic level, their properties change. The nanoparticles 
possess unique physico-chemical, optical and biological proper-
ties which can be manipulated suitably for desired applications 
[4]. Moreover, as the biological processes also occur at the na-

noscale and due to their amenability to biological functionali-
zation, the nanoparticles are finding important applications in 
the field of medicine [5]. The nanoparticles are broadly grouped 
into organic and inorganic nanoparticles. The latter have gained 
significant importance due to their ability to withstand adverse 
processing conditions [6]. Currently, the metallic nanoparticles 
are thoroughly being explored and extensively investigated as 
potential antimicrobials. The antimicrobial activity of the nano-
particles is known to be a function of the surface area in contact 
with the microorganisms. The small size and the high surface to 
volume ratio i.e., large surface area of the nanoparticles enhanc-
es their interaction with the microbes to carry out a broad range 
of probable antimicrobial activities. Metal nanoparticles with 
antimicrobial activity when embedded and coated on to surfac-
es can find immense applications in water treatment, synthetic 
textiles, biomedical and surgical devices, food processing and 
packaging [7]. Moreover, the composites prepared using metal 
nanoparticles and polymers can find better utilization due to 
the enhanced antimicrobial activity. main focus on the role of 
various metallic nanoparticles as potential antimicrobials and 
the possible mechanism of their inhibitory actions. The increas-
ing application of nanoparticles as antimicrobials in industries, 
medicine, cosmetics, textiles and food packaging which requires 
the assessment of the toxicity and risks associated with these 
particles will also be reviewed.

RESEARCH RALATED TO ANTIMICROBIAL PACKAGING
Among various metal particles, copper nanoparticles have at-
tracted more attention because of their catalytic, optical, elec-
trical and antifungal/antibacterial applications [8,9]. Copper 
nanoparticles have been prepared using the methods such as 
thermal reduction [10], vacuum vapor deposition [11], micro-
wave irradiation methods [12], chemical reduction [13], and 
laser ablation [14]. The above methods use oxygen-free atmos-
phere to synthesize copper nanoparticles because it easily oxi-
dizes. But the polyol method is used to synthesize highly mono-
dispersive copper nanoparticles in air atmosphere. The polyol 
itself acts as a reducing agent for nanoparticle preparation. In 
addition, it acts as a stabilizer, limiting particle growth, and pro-
hibiting agglomeration. The polyolmethod is a low temperature 
method and it is also used to prepare metal oxides and metal 
chalcogenides [15]. The synthesis of copper nanoparticles by 
polyol method was reported by Park et al. [16]. Zhao et al. [12 
reported the synthesis of microwave induced polyolprocess 
synthesis of copper nanoparticles with controlled morphology. 
The metal nanoparticles such as Ag, Cu etc., are found to have 
antibacterial activity [17]. The bactericidal effect of metal nano-
particles has been attributed to their small size, and high sur-
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face to volume ratio, which allow them to interact closely with 
microbial membranes and it is not merely due to the release of 
metal ions in solutions [18]. The antibacterial properties of the 
metal nanoparticles find applications in various fields such as 
medical instrument, and devices, water treatment and food pro-
cessing. The antibacterial effect of copper nanoparticles was re-
ported by Yoon et al . [19]. Cioffi et al. [20] have reported the an-
tifungal and bacteriostatic properties of copper nanoparticles 
[21]To prepare antimicrobial films, different synthetic antimi-
crobial chemicals have been incorporated into packaging mate-
rials including organic or inorganic acids, metals, alcohols, am-
monium compounds or amines [20][21] The US Environmental 
Protection Agency (EPA) has approved registration of copper as 
an antimicrobial agent which is able to reduce specific harmful 
bacteria linked to potentially deadly microbial infections (Eu-
ropean Copper Institute, 2008). The emergence of nanoscience 
and nanotechnology in the last decade presents opportunities 
for exploring the bactericidal effect of metal nanoparticles. The 
bactericidal effect of metal nanoparticles has been attributed 
to their small size and high surface to volume ratio, which al-
lows them to interact closely with microbial membranes and 
is not merely due to the release of metal ions in solution. The 
introduction of antimicrobial agents into food packaging mate-
rial helps to prolong the shelf life of food products by inhibiting 
the growth of microorganism. AM polymers can be used in sev-
eral food related applications including packaging (Hotchkiss, 
1997). It can extend the shelf life and promote safety by reduc-

ing the rate of growth of specific microorganism by direct con-
tact of the package with the surface of solid foods (e.g. meats, 
cheese, etc.) or in the bulk of liquids (e.g. milk or meat exudates) 
The effectiveness of AM film to inhibit the microbial growth had 
been proved by a lot of researchers. The application of AM agent 
into food packaging could effectively used in not only in the form 
of film but also as containers and utensil (Han, 2000). The main 
aim of active packaging is to change the condition of packaged 
food in order to extend the shelf-life (Ahvenainen, 2003). This 
practice can improve food safety and sensory properties, while 
maintaining the quality of packaged food. Antimicrobial agents 
have a specific inhibition activity against particular microorgan-
isms. The selection of an AM agent therefore depends primarily 
on its activity against the target microorganisms (Ahvenainen, 
2003). Many other factors, however, need to be considered 
when designing AM packaging systems. Specific gravity, water 
solubility, organoleptic properties, toxicity and resistance to 
microorganisms are important characteristic properties of the 
AM agent (Han, 2003). Antimicrobial activity can be achieved 
by adding AM agents to a packaging system during manufactur-
ing or by using AM polymeric materials (Hotchkiss 1997). There 
are three typical systems of AM agent activity: (i) absorption; 
(ii) immobilisation; and (iii) release systems. The selection of an 
AM agent therefore depends primarily on its activity against the 
target microorganisms (Ahvenainen, 2003). In food packaging, 
migration is used to describe the transfer of a substance from 
the packaging material into a food (Choudhry et al., 1998). 
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