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Abstract 

Textile and garment industry has experienced the most intense global competition 

and that sector exists in the developing and developed countries. Textile and 

garment industry is the leader sector in our country in terms of exports and 

employment. Companies are forced to renew according to the needs of the market 

such as cost, due time, environmental and sustainable production, design and 

fashion, research & development and functional products to be successful in global 

competition. Consumers' habits are changing and they want the functionality of the 

products beside design and fashion. R&D activities are becoming increasingly 

important in this case. Functional products resulting from R&D activities are not 

sufficient alone. In addition, these products should be presented to the garment 

industry with a good design and concept. 

Capsulation technology seems unbeatable in conferring functional properties to 

textile products, especially prompted controlled release. Active substances that have 

different properties can be encapsulated and applied to the fabric so that many 

functions are imparted to the fabric. 

Microencapsulation can be defined as a technique that allows an active substance to 

be entrapped by a suitable polymer wall on a very small scale, typically in the size 

range of 1–1000 lm in diameter [1]. Aromatic oils, as susceptible materials from the 

outer phase, are protected by microencapsulation to increase their stability [2]. 

Spray drying is a popular microencapsulation method of forming microparticles 

because it is easy to perform at an industrial level and allows continuous production 

[3]. Recently, a number of articles have been published describing the preparation 

of microspheres by such spray drying methods. The particle size of the microspheres 

prepared by spray drying method ranged from a few microns to several tens of 

microns, and had a relatively narrow distribution [4]. 

Hypericum perforatum L. is a perennial herb that is commonly known as St. John’s 

Wort [5]. The leaves of Hypericum perforatum L. are 10-35 mm long, elliptical and 

almost sessile and the plant commonly grows wild in Europe and Turkey [6]. St. 

John’s Wort contains a phloroglucinol (hyperforin, adhyperforin), naphtodianthrone 

(hypericin, pseudohypericin, protohypericin, protopseudohypericin), phenolic acids 

and a large number of flavonoids such as rutin and quercetin [7]. There are many 



 

 

researches about the plant. Antitumor [8], antiviral [9], antidepressant [10], 

antibacterial [11], anti-inflammatory [12], analgesic [13] and hepatoprotective [14] 

effect was determined to be due to many active ingredients. Hypericum perforatum 

L. is used as a natural treatment for relief of pain, soothing, parasite reduction and 

ulcer healing [15]. 

Santalum album L. (Santalaceae) is a tropical evergreen tree that grows in India, 

Indonesia, Malaysia and Australia [16]. The East Indian sandalwood tree is identified 

as one of the most important medicinal trees in the world [17]. It is an economically 

important tree because of its heartwood and essential oil which are used in 

perfumery, medicine, cosmetics, and also in agarbathi (incense sticks) industries. 

Consequently, it is known as “Green Gold” [18]. 

Sandalwood has been used for millenia for a variety of perfumery, medicinal and 

ceremonial purposes. It is also a precious material for carving objects, with a great 

cultural significance in many parts of the world [19]. Sandalwood oil is used in Indian 

traditional medicine system Ayurveda, as an antiseptic, antipyretic, antiscabietic, 

diuretic, expectorant, stimulant and for the treatment of bronchitis, dysuria, urinary 

infection, gonorrhoeal recovery owing to its antibacterial and antifungal properties. 

The hydrolysed exhausted sandalwood powder demonstrated antiremorogenic, 

anti-inflammatory, antimitotic, antiviral, anticancerous, anti-hypertensive, 

antipyretic and sedative properties in pharmacological screening. The oil also 

possesses antiviral activity against certain herpes simplex virus types [17]. 

The main constituents of S. album essential oil are santalols [17,20]. S. album has 

been reported to contain a variety of aromatic compounds and sesquiterpenes, 

among which a-santalol, a tricyclic sesquiterpene with the a-santalane skeleton, is a 

major volatile compound with various biological activities [16]. 

In this study, Hypericum perforatum L. and Santalum album L. oils were mixed at 

different ratios to form the core material. Ethyl cellulose was chosen as wall material. 

Encapsulation studies were performed at different core/wall material ratios using 

spray drying.  Optimum capsule formulation was defined by instrumental and 

analytic methods (SEM, FT-IR, thermal analysis, GC/MS, particle size and distribution, 

etc.). Capsules, which were produced at optimum core/wall ratio, were transfered 

to knitted fabrics using a binder. Capsule loaded fabrics were evaluated by SEM, FT-

IR and GC/MS analysis. Durability to washing and abrasion was also evaluated. 
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