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INTRODUCTION: Fused deposition modelling 

(FDM) is a widespread 3D printing technique that 

relies on extrusion of a thermoplastic 

monofilament [1]. Due to the growing attention in 

FDM, the fabrication of filament becomes a study 

of interest in several research areas. Filaments used 

for FDM generally is produced through a hot-melt 

extrusion (HME) [2]. The combination of FDM 

and HME processing are preferred due to its 

versatile method, easy, low-cost and conceivable to 

be used for industrial-scale production [2,3]. In this 

study, two types of polylactide (PLA) 

stereoisomers, poly(l-lactide) (PLLA) and poly(d-

lactide) (PDLA), were blended to produce a 

PLLA/PDLA polymer filament. This article 

investigated the effects of different compositions 

of PLLA and PDLA in extruding filaments using 

HME technique. The chemical functionality and 

diameter of the extruded filaments were assessed 

in identifying the relation of parameters. 

METHODS: A HME method was used to 

fabricate five different compositions of 

PLLA/PDLA filaments (PLLA100%, PLLA90%, 

PLLA80% and PLLA70%). The chemical 

functionality of each filament was evaluated 

through an attenuated total reflectance-Fourier 

transform infrared (ATR-FTIR). The diameter of 

the filaments was then measured using a bright-

field mode microscope by post-analyzing the 

cross-section filament using ImageJ software. 

RESULTS: The ATR-FTIR results showed the 

presence of spectrum bands between 1050 cm-1 to 

1205 cm-1 corresponded to stretching C–O, 

carboxylic acid group. While C=O stretching 

vibration was noticed at 1748 cm-1. The peaks at 

2956 cm-1 and 2995 cm-1 were attributed to 

stretching vibrations of C–H alkane and O–H. Fig. 

1 shows the cross-section and side-view images of 

filaments for the PLLA100% and PLLA70%. The 

extruded PLLA/PDLA filaments showed a 

consistent size, approximately, 1.46 mm diameter. 

 

Fig. 1: Cross-section and side-view images of 

PLLA100% (a) and PLLA70% (b) filaments under 

bright-field mode microscope. 

DISCUSSION & CONCLUSIONS:  

The PLLA and PDLA are aliphatic polyesters with 

similar chemical structure, which projected from 

the derivation of PLA. All PLLA/PDLA filaments 

were verified with similar functional groups of 

carboxylic acid, O=C–OH and alkyl CH3. Other 

than that, the variation of PLLA and PDLA 

composition did not affect the diameter size of the 

filament. The HME technique did not change the 

chemical state of the PLLA/PDLA filaments, thus 

would be easy to tailor the composition of both 
materials in achieving desired filament properties.  
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