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ABSTRACT

Natural polymers are widely used in pharmaceutical formulations. They are biodegradable and generally nontoxic in nature. In this
review pharmaceutical application of rosin is characterized. Rosin is a natural non-volatile resinous mass obtained from Pinus palustris.
Physico-chemical characteristics and ease of availability of rosin provide a platform to use it as a polymer for different drug delivery
systems. It can be concluded from the article that this polymer may be used to formulate various controlled and targeted drug delivery

system.

Keywords: Rosin, Drug delivery, Pinus palustris, Biodegradable, Natural polymer

INTRODUCTION

Various natural gums and mucilages have been examined
as polymers for control and sustained drug release, in the
last few decades 2. Natural polymers remain attractive
primarily because they are commercial, readily available,
capable of multitude of chemical modifications and
potentially degradable and compatible due to their origin.
Biodegradable polymers have been used widely as drug
delivery systems because of their biocompatibility and
biodegradability. Biodegradable polymer particles (e.g.,
microspheres, microcapsules, and nanoparticles) are
highly useful because they can be administered to a variety
of locations in-vivo through a syringe needle® *. Rosin is a
natural non-volatile resinous mass obtained from Pinus
palustris Miller and other species such as Pinus linnae.
Some rosin biopolymers are reported to have excellent
biocompatibility and biodegradation features®. It primarily
contains resin tricyclic diterpene carboxylic acids (abietic
and pimaric) and a few amounts of nonacidic components.

Pimaric acid

Abietic acid

Rosin contains approximately 90% rosin acids. The rosin
acids are monocarboxylic acids and have a typical
molecular formula C20H3002. The prominent ones include

abietic acid with conjugated double bonds and pimaric
acid with non-conjugated double bonds. The rosin acid
molecules possess two chemically reactive centres, the
double bonds and the carboxyl group. Rosin and its
derivatives are widely used in paints, varnishes, cosmetics,
printing inks, and chewing gums. The importance

traditional applications of rosin and its derivatives
includes, as paper sizing agents, adhesives, printing inks
and chewing gum has declined due to escalating
production labour costs. However rosin remains an
attractive renewable source of chemicals useful for
polymer synthesis or in the pharmaceutical industry.

Esters of rosin are reported to have good film forming
properties and can be used for enteric coating and delayed
release of drugs. Rosin and rosin-based polymers have
drug delivery applications achieving sustained/controlled
release profiles® ’. One of the good inherent properties
exhibited by rosin biomaterials is their film forming
ability, utilise in the development of film based drug
delivery systems and dosage forms, therefore rosins can be
used in the development of transdermal drug delivery
systems. Rosin and its derivatives have been used in the
formulation of different pharmaceutical preparations®.
Rosin a natural biomass, is used as a matrix forming
polymer for tablet formulations®. Rosin has been
pharmaceutically evaluated for its encapsulating
properties™. Different investigations have been done to
prepare microspheres using rosin as microencapsulating
polymer. Rosin-glycerol esters have been reported as
micro-encapsulating materials for controlled drug
delivery*. Drug release rate are physicochemical
properties of drugs, which depend on degradation rate of
polymers, and the morphology and size of microparticles.
A variety of drugs, regardless of their molecular weights
and water solubility, can be loaded into the rosin based
microparticles using different manufacturing
techniques**3'*1%% |n different research, rosin has been
evaluated for its binding properties as an anhydrous
binding agent'” *®. The biodegradable property of rosin
makes it possible to implant them into the body without
the need of subsequent removal by the surgical operation.
Drug formulated with these polymers can be released in a
controlled manner, by which the drug concentration in the
target site is maintained within the therapeutic range. The
release rates of the drugs from biodegradable polymers
can be controlled by a number of factors, such as
biodegradation ~ kinetics of the  polymers*®®?#
physicochemical properties of the polymers and drugs®*
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thermodynamic compatibility between the polymers and
drugs®, and the shape of the devices. Thus it can be
concluded that rosin and rosin-based polymers have drug
delivery applications achieving sustained/controlled
release profiles.

Specific properties of rosin: Besides the polymer activity
it also act as a active ingredients, such as derivatives of
dehydroabietic acid the major component of
disproportionated rosin have been reported as anti-tumour
compounds®. Studies have been shown that rosin films
shown inflammatory reactions similar to PLGA?. Rosin
has good emulsifying properties®” and rosin based creams
show good spreadability and homogeneity’®. Rosin has
good quality to enhance skin permeability so the future of
transdermal drug delivery looks brighter®. Polymer form
of rosin derivative shows the nonlinear thermal stability™.

Application of rosin in pharmaceutical and medical
fields: Rosin has been used to prepared spherical
microcapsules by a method based on phase separation by
solvent evaporation®’. Rosin based polymer has been used
as film coating materials; coated pellets were prepared
using diclofenac sodium as a model drug and sustained
release of the drug was achieved®. Rosin polymer has
used as the transdermal drug delivery system. Rosin
combination with polyvinyl pyrrolidone and dibutyl
phthalate (30 % w/w) produces smooth film with
improved elongation and tensile strength. It have been
reported in many studies, that rosin can be used in the
design of matrix type transdermal drug delivery system to
prolong the drug release. Transdermal patches containing
rosin polymer: polyvinyl pyrrolidone (7:3) has prominent
pharmacokinetic and pharmacodynamic performance,
when evaluated using suitable animal model®*. Rosin has
appropriate hydrophobic properties that can be utilized as
matrix forming agent of water soluble drug such as
dilitiazem hydrochloride to prolong the release. The drug
release followed first order kinetics and the Higuchi
model, thus indicate that there was no erosion of the
matrix and the tablet maintained its shape and surface
area®. Rosin has been used to prepare aceclofenac
sustained release  microspheres (as encapsulating
polymer). Study easily predict the fact that drug: polymer
ratio significantly affect the drug entrapment efficiency of
prepared microspheres. The release rate of drug from the
microspheres can be controlled for about 24h. It can be
concluded that appropriate variation in the stabilizer and
proportions of drug: polymer can lead to a product with
desired controlled release features®. Derivatives of rosin
polymer (RD-1 and RD-2) had been synthesized in the
laboratory and evaluated for physicochemical properties,
polydispersity (My/M,), molecular weight (M,,), and glass
transition temperature (Tg). The derivatives of rosin were
further evaluated for pharmaceutical film coating by
characterizing the release of a model drug (diclofenac
sodium) from pellets coated with the derivatives. It has
been found that Pellet film coating could be achieved
without agglomeration of the pellets within a reasonable
operation time and drug release was sustained up to 10 h
with the two rosin derivatives. These results suggest the
application of rosin derivatives (RD-1 and RD-2) for film
coating®. Rosin is detected in all diapers, in these more
rosin was found on top layer and close contact with the

skin. Despite of these have minimal risk of induction of
sensitization to rosin allergens in diapers. These materials
are not only used for infant diapers but also for feminine
hygiene product®. Hydrogenated rosin has prominent
film-forming properties and utilised as moisture-protective
hydrophobic film-coating materials®.

CONCLUSION

It can be concluded from the whole discussion that rosin
obtained from Pinus palustris, has good potential as a
pharmaceutical excipients in term of biodegradability, ease
of availability, matrix forming agent, coating agent,
microencapsulating agent and binding agent. It had been
found anti-inflammatory and antitumor activity. Its
semisolid preparation such as skin cream shows good
homogeneity and spreadibility. It has prominent property
for the sustained release drug system with most of the drug
and dosage form. Beside these activities it has many
traditional uses.
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