Physical properties of hydrocolloid patches incorporating essential oils of Pinus sylvestris (pine) or Rosmarinus officinalis (rosemary) 
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Essential oils are a mixture of terpenes and terpenoids extracted by steam-distillation from vegetative botanical sources. The use of essential oils for traditional medicinal purposes, hygiene and religious rituals has been recognized for many years. It is therefore not surprising that today, essential oils are commercially important and used for many applications. Aromatherapy is a form of alternative medicine that uses essential oils, among other aromatic compounds, for the purpose of altering a person's mind, mood, cognitive function or health. An alternative, presumably less costly means of introducing essential oils into the human body is via application of patches (either synthetic or produced from natural materials)1 that convey a high proportion of entrapped essential oil to the surface skin. Currently, only one such product is commercially available, and except for a few publications, not much is known about essential oil patches and their properties. The objectives of this study were to examine the physical properties of patches into which we incorporated the popular pine (Pinus sylvestris) and rosemary (Rosmarinus officinalis) essential oils to pave the way for an efficient alternative to aromatherapy. Essential oils of pine and rosemary were included at 5% w/w in patches based upon gum karaya, glycerol, propylene glycol and emulsifier. The mechanical properties of these patches (strength, deformability modulus and degree of elasticity2) were studied by an Instron Universal Testing Machine (UTM). Colorimetric values of the parameters L* (lightness-darkness), a* (green-red), and b* (blue-yellow) were recorded for the patches using an X-Rite spectrophotometer. Their adhesive properties were evaluated by peeling test using a custom-made apparatus. In general, the inclusion of either essential oil reduced the strength and deformability modulus of the patches. For example, at an engineering strain of 0.6, the stress for a blank, rosemary and pine essential oil patches was 20.0, 13.6 and 13.9 kPa, respectively. Inclusion of the essential oil within the patch reduced its stiffness from 9.5 kPa to 7.5 and 7.6 kPa for pine and rosemary patches, respectively. Inclusion of the essential oil reduced the patch's degree of elasticity to a lesser extent. Entrapment of rosemary essential oil in the patch reduced its L* value, but the essential-oil-containing patches were not dark and retained an aesthetic appearance. In addition, essential oil inclusions reduced the peeling forces of the patch, but it remained tacky and exhibited sufficient adhesiveness to support the future use of such commodities. 
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