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Abstract
Copaiba essential oil (CEO) is the volatile part of copaiba oil

(balsam), which is very rich in sesquiterpenes, mainly β-

caryophyllene. Copaiba, has been widely used as folk medicine to

treat various medical conditions, especially inflammatory ones. Self-

emulsifying carriers are very effective as systems for oral

administration of compounds with low water solubility as CEO.

Therefore, they should improve the anti-inflammatory activity of

the orally given CEO and have low toxicity in the effective dose. A

self-nanoemulsifying drug delivery system (SNEDDS) containing CEO

was prepared and morphological and rheological analysis showed

that the formulation were spherical droplets with an average size of

68 nm. In vitro, the FSNEDDS was predominantly less toxic than the

copaiba essential oil. The formulation showed a superior anti-

inflammatory activity (+11%) and the beneficial concentration

either for CEO or FSNEDDS was achieved with an amount that was

non-toxic to normal cell lines (PLP2 and VERO).

Introduction
The health aid properties of copaiba oil have already been

widely described [1]. The balsam, and more recently the essential

oil, are used topically for a variety of painful and inflammatory

conditions, including rashes, dermatitis, and psoriasis in addition to

joint pain [2]. Even though, there are some concerns about the oil

safety to oral use to treat severe diseases like rheumatoid arthritis

[3] Copaiba oil changed the hepatic morphology and metabolism in

normal rats [3]. The lipophilic character of the CEO makes it difficult

to interact with the gastrointestinal aqueous environment [3]. Self-

emulsifying carriers are isotropic mixtures of oils, co-solvents, and

surfactants, very effective as systems for oral administration of

active compounds with low water solubility [4]. Therefore, they

should improve the anti-inflammatory activity of the orally

administered CEO and have low toxicity in the effective dose.

To test these hypotheses, a lipid-based self-nanoemulsifying

drug delivery system (SNEDDS) containing CEO was prepared

(FSNEDDS) and morphological & rheological analysis of the

formulation was done The in vitro anti-inflammatory effect was

evaluated by means of the inhibition of nitric oxide production on

macrophages. In addition, to prove that the effective dose was not

harmful, we did cytotoxicity test.

Materials and methods
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Results
The rheological characteristics obtained were temperature

dependent. The flow behavior of the self-emulsion was dependent

on the increase in temperature, that is, the increase of

temperature decreases the shear stress of the self-emulsion

(Figure 1). This phenomenon occurs as a result of a modification in

the structure from fluid at high temperature (37°C) to gel at low

temperature (25°C). The particle size and PDI of the SNEDDS

containing CEO were determined by DLS at 37°C. The FSNEDDS

were spherical droplets with an average size of 68 nm. The

polydispersion index was low and remained close to 0.2.

Fig. 1. Flow rheograms of the FSNEDDS containing copaiba essential oil. The
closed symbols represent up-curve and open symbols represent down-curve.
Error bars have been omitted for clarity, and each rheogram represents the
average of at least three replicates with variation coefficient 10%.

The concentration of the FSNEDDS required to cause 50% cell

growth inhibition on PLP2, AGS and NCI-H460 cells was significantly

higher than of the CEO. So, the formulation was 37% less toxic than

the essential oil to normal liver cells, and the antitumor activity of

the oil was extremely reduced by the formulation. Even though, in

all cytotoxicity tests, the formulation showed a tendency to be less

toxic. The essential oil anti-inflammatory activity was potentiated

by the formulation, as the concentration required to reduce the

nitric oxide production by macrophages cells was significantly

reduced, the anti-inflammatory activity was 11% elevated by the

self-nanoemulsifying drug delivery system (table 1).
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In vitro analysis: anti-inflammatory and cytotoxic activities

cells

Concentration (ug/ml)

Determination of:
• GI50  for cytotoxicity
• IC50 anti-inflammatory

As evidenced by the results, the self-nanoemulsifying
drug delivery system containing copaiba essential oil
(FSNEDDS) reduced the cytotoxicity of the CEO and
improved its anti-inflammatory activity. So, the
beneficial concentration either for CEO or FSNEDDS was
achieved with an amount that was non-toxic neither to
hepatic (PLP2) nor to renal cell lines (VERO)
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