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The most popular route to process polymer semiconductors for organic electronic devices is currently through 

solution processing with techniques such as spin- or solution-casting, doctor blade coating, inkjet printing, electro-

spinning and so on. However, most conjugated polymers require organic ligands to make them soluble in organic 

solvents and hence solution processable. Such chemical attachments usually have some detrimental effect on the 

electronic properties of the molecule and, in addition, the resulting molecule forms a very different solid state 

morphology. This effect is perhaps most noticeable in terms of crystallinity and crystal structure changes. 

By comparison, in the commodity plastics industry solventless processing is ubiquitous, for mixing and shaping of 

polymers and blends. To date, these approaches have not been adopted for the manufacture of organic electronics, 

but they offer unique opportunities for both mixing and forming of organic materials that cannot be processed either 

by solution or in vapour phase. 

In this work, we have explored the solventless processing of polymer semiconductors [1]. We have previously shown 

that pure poly(3-hexylthiophene) (P3HT) can be processed into fibres [2] and ribbons [3] in its solid state at 

temperatures more than 100ºC below its melting temperature. We have also demonstrated (still unpublished) that 

P3HT, when blended with low-melting temperature thermoplastics (such as polycaprolactone and polyethylene), 

can be extruded and drawn into fibres at temperatures as low as 70 ºC. In another recent work (still unpublished) 

we have developed an equipment which allows us to produce P3HT thin films (thickness < 100 nm) in the solid 

state by a process known as “friction transfer”. 

The results of all these studies show that the application of solventless processing methods are promising and could 

in the future replace some of the solution processing steps currently used for device manufacture. 
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