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1. INTRODUCTION  
 
Today, we are exposed to several thousands of chemicals via e.g. our living environment, 
cosmetics, textiles and clothing, drugs, and food [1-3]. Most of the chemicals used in textile 
and clothing production are harmful or dangerous to humans and nature [2-3]. Harmful 
synthetic chemicals are applied in textiles especially during the finishing procedures e.g. to 
prevent mold growth in textiles [2-3]. Therefore, natural non-toxic substances are needed in 
textile production.  
 
The Future Bio-Arctic Design (F.BAD) research is an innovative combination of natural 
sciences, technology and textile design of the arctic Finnish Lapland area. The F.BAD 
research idea is to create smart, natural, non-toxic and protective textile material by using 
arctic tree- and plant-derived raw materials to substitute synthetic chemicals used in textiles. 
The arctic raw materials have been selected based on their chemical quality and antimicrobial, 
antifungal and insect repellency properties. The textile materials selected are natural fibres 
(linen, hemp, nettle etc.) and wool. After extraction by non-toxic and recyclable solvents the 
functional properties, stability and applicability of tree- and plant-derived bioactive 
compounds and fibres will be tested including antimicrobial activity, especially antifungal 
activity, insect repellent properties, and UV-shielding and/or color anti-fading properties. In 
addition, the use of tree- and plant-based dyes and fibres for textile production (before and 
after extractions) will be tested. Based on the results, the most potent natural bioactive 
compounds will be selected and combined with textile production and design. 
 
2. MATERIALS AND METHODS  
 
In the first phase of this study, the aromatic oils of the Arctic Finnish marsh Labrador tea 
(Rhododendron tomentosum) and Bog-myrtle (Myrica gale) collected from wild populations 
in Finland in Northern Ostrobothnia Ylikiiminki and Siikajoki, respectively, were extracted 
and characterized by the combination of gas chromatography and mass spectrometry (GC-
MS). The extraction methods used were steam distillation and supercritical carbon dioxide 
(scCO2) extraction.  
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2.1 Steam distillation 

 
Approximately 40-50 g freezed (-20oC) fresh leaves and stems with leaves of Labrador tea 
(Rhododendron tomentosum) and Bog-myrtle (Myrica gale) were distilled by steam 
distillation apparatus for 5 hours. The yields of the aromatic oils obtained are presented in 
Table 1. The oils were stored in the dark in a freezer (-20 oC) until analyzed by GC-MS. 
 
Table 1. The yields of steam distilled aromatic oils of Finnish marsh Labrador tea (Rhododendron tomentosum) 
and Bog-myrtle (Myrica gale). 
 

Plant sample Aromatic oils 

% v/w 

Aromatic 

oils  w/w 

Labrador tea (stems with leaves) 1,58 1,44 

Labrador tea (leaves) 2,00 1,83 

Bog-myrtle (stems with leaves) 0,10 0,09 

 
 

2.2 Supercritical carbon dioxide (scCO2) extraction 

 
Air-dried, pulverized and freezed (-20oC) leaves and stems with leaves of Labrador tea 
(Rhododendron tomentosum) and Bog-myrtle (Myrica gale) were placed in scCO2 extraction 
apparatus for 1 hour extraction program. The temperature of the oven was 60oC, CO2 flow 
was 2 ml/min and the input pressure 182 bar while the output pressure was approximately 200 
bar. The yields of the aromatic oils are presented in Table 2. The oils were stored in the dark 
in a refrigerator (+5 oC) until analyzed by GC-MS. 
 
Table 2. The yields of scCO2 extracted aromatic oils of Finnish marsh Labrador tea (Rhododendron 

tomentosum) and Bog-myrtle (Myrica gale). 

 
Plant sample Aromatic oils  

w/w dry matter 

Labrador tea (stems with leaves) 13,60 

Labrador tea (leaves) 11,01 

Bog-myrtle (stems with leaves) 14,15 

 
 
3. RESULTS AND DISCUSSION  
 
The scCO2 extraction method is better method to produce more essential oil quantities of the 
Finnish marsh Labrador tea (Rhododendron tomentosum) and Bog-myrtle (Myrica gale) than 
traditional steam distillation method. Steam distillation of the two species resulted in less 
removed material compared to supercritical carbon dioxide (scCO2) extraction. Then again, 
volatile organic compounds were initially lost in the scCO2 extraction due to the receiver 
construction. A column packed with absorbable material, for instance ion-exchange resin, 
needed to be installed.  
 
Thereafter GC-MS analyses indicated similar composition of essential oil compounds which 
have been reported earlier [4,5]. The next step is to test antimicrobial activity, especially 
antifungal activity, insect repellent properties, and UV-shielding and/or color anti-fading 
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properties of the essential oils and microencapsulate the functional compounds so they can be 
added to the textile fibres. 
 
 
4. CONCLUSION  

 
In summary, chemistry and the properties of the aromatic oil substances of Labrador tea 
(Rhododendron tomentosum) and Bog-myrtle (Myrica gale) and the development of the 
potential non-toxic mosquito repellent and antimicrobial textile finished by 
microencapsulated essential oils will be introduced. 
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