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INTRODUCTION 

A wound infection is defined as a 
homeostatic imbalance between the host tissue 
and the presence of microorganisms at a 
concentration that exceeds 105 organisms per 
gram of tissue (Sussman & Bates-Jensen, 2001). 
An infection can be associated with a large 
variety of occurrences, from traumatic event and 
burns to chronic ulcers and complications 
derived by surgery or device implantations 
(Baranoski & Ayello, 2008). The main goal of 
treating the various types of wound infections is 
to reduce the bacterial charge in the wound in 
order to ease the healing processes of the 
organism. 

Antibiotics delivered by oral route suffer 
from the drawbacks of general systemic toxicity 
and of poor penetration into ischemic and 
necrotic tissue typical of posttraumatic events 
(Campton Johnston & Wilson, 2001) 

Topical delivery of antibiotics by topical 
administration can solve most of the 
disadvantages of systemic administration, 
maintaining an high local concentration for 
prolonged time, without exceeding systemic 
toxicity (Stigter et al, 2004). 

Different biodegradable carriers from both 
natural and synthetic polymers have been 
proposed as delivery systems for antibiotics 
carriers. Among the natural polymers, dextran 
such as alginate and pectin are largely used in 
preparation of microspheres for systemic as well 
as locally drug sustained release. In fact, they 
have received wide attention, as ideal drug 
carriers, because of their biocompatibility, 
biodegradability and the ability of some 
dextrans to enhance the healing process by 
inducing cytokine production by human 

monocytes, resulting in the increase of the 
autogenic wound healing. Microparticles loaded 
with antibiotics have been produced by different 
micro-encapsulation techniques in order to 
achieve tailored drug release. 

Supercritical assisted atomization (SAA) 
technology has been proposed as an alternative 
to conventional spray drying technology for the 
production of microparticles and microspheres, 
particularly, using supercritical carbon dioxide 
(SC-CO2). The SAA process has already been 
successfully tested for the micronization of 
some pharmaceutical compounds obtaining 
particle in the range of 1–3 μm with narrow size 
distribution (Della Porta et al, 2010). Recently, 
the SAA technique has been also applied to the 
production of biopolymer based microparticles 
for controlled drug delivery. 

In this study, the SAA technique is proposed 
for the production of dextrans based 
microspheres loaded with gentamicin sulfate 
(GS) for topical application, in order to obtain a 
sustained release of the drug. GS has been 
selected as model antibiotic because of its action 
against both gram-positive and gram-negative 
bacteria and could be very useful in the cure of 
bacterial induced infections. Moreover, the 
carrier diameter, in the range of 1–3μm, may be 
useful for charging the formulation in specific 
fibers, or foams, or gels for wound dressing. 
Morphological, size distribution, solid state and 
drug release analyses have been conducted on 
dextrans/GS microparticles with the aim to 
investigate the processability by SAA of the 
drug-polymer blend and to establish the 
distribution of the drug inside the produced 
particles. Moreover, the effect of the 
polymer/drug ratio on drug release profiles is 
evaluated. 
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All microparticles batches exhibited good 
content and very high encapsulation efficiency 
(about 100%). Moreover, encapsulation process 
prevented water uptake by gentamicin that in 
normal conditions is very hygroscopic and able 
to attract moisture from air till to melt. 

Drug release profiles showed a prolonged 
release of GS leading to a complete release of 
the drug between 3 and 6 days depending on the 
drug/polymers ratio. In fact, a higher amount of 
polymer materials in the microspheres produced 
a slower release of the drug, since alginate and 
pectin blend acts as a barrier to the fast diffusion 
of GS. Moreover, SAA microparticles showed 
an initial burst effect (till 6 hours) suitable to 
prevent infection spreading very important at 
the beginning of an antibiotic therapy. 
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Figure 2: Release profiles of GS/alginate/pectin microparticles 
manufactured by SAA with different GS/polymer ratio: (-▲-) 
1:3:1, (--) 1:1:1, (--) pure GS. 

 

Preliminary microbiological studies 
conducted in vitro against different gram 
positive bacteria indicate that the activity of 
gentamicin is stronger for SAA formulations 
with higher polymer blend concentration that 
are able to guarantee an appropriate burst effect 
and a prolonged release of the drug able to 
maintain good antibiotic concentration over 
time, in accordance to permeation release 
profiles. 

CONCLUSIONS 

SAA technique was able to produce 
microparticulate carriers based on dextrans for 
the controlled release of gentamicin sulfate. 
Microparticles were obtained with mean 

diameter ranging between 1-3 μm with narrow 
size distribution. Mean diameters was correlated 
with polymer blend concentration used to 
manufacture the microparticles. In fact, the 
higher was the polymer concentration the 
smaller was the particle diameters. 

Permeation profiles demonstrated that SAA 
microparticles were able to prolong gentamicin 
antibiotic effect compared to pure drug. 
Moreover, drug permeation profiles resulted 
dependent on GS/alginate/pectin ratio used to 
prepare feed solutions. In fact, microparticles 
produced with 1:3:1 ratio were able to prolong 
the release rate of the drug till 5 days while 
1:1:1 microparticles achieved total release of the 
gentamicin in 3 days. Thus, formulations with 
GS/alginate/pectin ratio of 1:3:1 would be very 
useful for treatment of wound infections 
because they could be able to maintain the 
antibiotic concentration over the minimal 
inhibition concentration for various pathogens 
for more than a week of treatment. 
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