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A B S T R A C T   

Herein water contact angles obtained on 3D printed surfaces of polylactic acid, manufactured by 
fused filament fabrication, are measured and collated. Data are contained within the article and 
show that 3D printed parts exhibit considerable water contact angle anisotropy. A series of studies 
are presented whereby the fabricated layer height of the 3D print and the raster width of the print 
are varied. In general, we observe that contact angle anisotropy is greatest for larger z-layer 
heights and wider raster widths. The effect of different build platform surfaces is also studied, 
suggesting that for applications, where 3D prints are to be used in an aqueous environment, 
altering raster width and layer height provides a useful way to tune the wettability of the final 3D 
printed part. Furthermore, our results suggest end users should be cautious when changing the 
print settings of devices in wettable environments, since very different surface behaviors, which 
may impact reproducibility, can result.   

1. Rationale 

In recent years, the affordability of fused filament fabrication (FFF) 3D printers has made it possible to explore the potential of 
additive manufacturing within the chemical and biological sciences. A wide range of applications have been investigated such as FFF 
reactionware [1–4], customized spectroscopic equipment [5–9], biosensors [10–13] and microfluidic devices [14–16]. 

One of the advantages of FFF 3D printing is that these printers can print a range of different materials, which broadens the range of 
potential applications. However, before FFF 3D printing can be routinely incorporated into biological and chemical applications, 
which typically feature fluid interacting interfaces, several challenges remain. For example, the way that FFF prints are constructed, 
through multiple extruded layers, makes it difficult to reproducibly construct leak-free 3D prints. Post-print treatment by immersion in 
organic solvents [5,17] or by coating with epoxy resin [10] has been shown to be an effective way to ensure watertight FFF prints, 
although these approaches can impact the dimensional accuracy of the print. One of the other challenges of FFF 3D printing is that the 
printing process, which utilizes different extrusion speeds, travel speeds, printing patterns, nozzle diameters, print orientations, tool 
paths and layer heights, to construct the 3D print, gives rise to different degrees of surface roughness in the final design [18–20]. 
Surface roughness can impact the utility of 3D prints in a number of different ways, such as through its effect on dimensional accuracy 
[19], the ease of gripping the final 3D printed object [18], and the wettability of surfaces [17], although it should be noted that 
wettability is dependent on the material chemistry but can be modified by surface treatment. 
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Equilibrium contact angle theory was established by Young [21] and refers to a system where a liquid droplet rests on an ideal solid 
(i.e. a perfectly smooth, non-reactive, chemically homogenous, insoluble rigid surface). Contact angles measured on these ideal 
surfaces are termed intrinsic contact angles, whilst actual contact angles are the contact angle of ‘non-ideal’ surfaces and apparent 
contact angles are the angle measured [22]. One of the most difficult aspects of contact angle analysis is the surface roughness, which 
can have a large impact on the apparent contact angle. This occurs because, as the surface roughness increases, the number of favorable 
(or unfavorable) intermolecular interactions increases thus deforming the liquid droplet. However, the size of the surface features also 
impacts the contact angle through the phenomena of full and partial wetting. In full wetting all the surface roughness features are 
accessible to the liquid, the Wenzel model, where the apparent contact angle is a function of the roughness ratio (actual surface area: to 
apparent surface area)[23]. In partial wetting, described by the Cassie-Baxter model, the surface is heterogeneous and the roughness is 
a function of the fraction of the solid surface in contact with the liquid [23]. Depending on whether the surface is hydrophobic or 
hydrophilic and whether full or partial wetting is occurring, a wide range of contact angles can be observed [24]. 

By exploring the relationship between water contact angles and different FFF settings we hope to enable researchers to tune surface 
wettability of 3D prints. We chose to use PLA because this material is probably the most widely accessible filament and basic FFF 
printer models can print it, since a heated build platform is not required for print adhesion. Furthermore, PLA is a biodegradable 
polymer [25] that can be produced from plant derived starting materials [26], making it a sustainable choice with low environmental 
impact [25]. There are several topical areas of 3D printing that may benefit from this knowledge and some previous work in this area 
has been undertaken, such that layer height and raster angle are known to impact the wettability of 3D printed PLA parts [27,28]. In 
this study, we chose to characterize all surfaces of a simple 3D printed cube at a range of layer heights and raster widths greater than 
any currently published. This information is important because surface wettability is a factor in determining cellular [29] and protein 
[30] adhesion to surfaces, which impacts on the efficacy of FFF implants [31] and bioprinting or tissue engineering applications 
[32–35]. Similarly, there is interest in 3D printed solid catalysts [36] or 3D printed supports for catalysts [37] and it is well established 
that surface wettability can impact catalytic activity [38]. Finally, the behavior of microfluidic systems is also impacted by surface 
wettability [39] and there is much interest in 3D printing microfluidic systems, as reviewed [40]. 

2. Procedure 

2.1. 3D printing protocols 

3D printing was performed on an Ultimaker 2Go 3D printer (Ultimaker, NL), using PLA filament (natural, 2.85 mm, Ultimaker, NL) 
equipped with a 0.4 mm extruder nozzle. The build platform of the 3D printer was levelled according to the standard calibration 
procedure using a metal ‘feeler gauge’ of 0.15 mm to obtain a reproducible height between the build platform and extruder nozzle. 3D 
print designs were prepared in Autodesk 123D Design, sliced using Ultimaker Cura 4.0.0 and printed in the center of the build 
platform. Print settings for PLA were: extruder temperature (200◦C); build platform (ambient); retraction distance (6.5 mm), retraction 
speed (25 mm/s); fan speed (100%), print speed (60 mm/s); infill density (20 %); wall thickness (0.8 mm); top/ bottom thickness (0.8 
mm); build plate adhesion type (brim) and brim width (20 mm). Parameters such as layer height (z-layer height), line width (raster 
width) were varied depending on the experiment. A full list of the print parameters used is provided as Supporting Information. Prior to 
printing, the build platform was covered with blue masking tape (Blue Tape, Eurocel) or polyimide tape (Kapton tape, Aixin). All 
contact angle measurements were performed on a 3D printed cuboid (10 × 10 × 10 mm) using the experimental settings detailed in 
Sections 2.2 to 2.5. 

2.2. Measurement of water contact angles on 3D printed surfaces 

Contact angle measurements were obtained using a contact angle goniometer (OCA15 plus, firmware version SCA20). Before 
measurements were taken, syringes (Hamilton microliter syringes, DS 500/GT, GasTight 500 μl) were rinsed three times with pure 
water (18.2 mΩ water, obtained using a Purelab Option DV25 (ELGA) reverse osmosis system). Experiments were performed using a 
water droplet (5.0 μl, 18.2 mΩ water, Purelab Option DV25 (ELGA) reverse osmosis system), dispensed at a rate of 0.50 μl/s, from the 
microliter syringe fixed to the goniometer, onto the 3D printed surface. 3D prints were stored in an airtight bag after printing and 
surfaces were wiped using Kimwipes (Kimberly Clark) before measurements were made. Images of sessile water droplets were taken 
after 10 seconds at ambient temperature and internal contact angles were calculated as the average of both the right and left sides of 
the drop. The ‘intrinsic’ water contact angle of PLA was determined by collecting extruded filament directly onto glass microscope 
slide, measuring the contact angle on the smooth surface that was in contact with the glass. Data show the mean average ± standard 
deviation of the contact angle of 3 different water drops on 3 separate 3D prints. Statistical analyses were performed in GraphPad Prism 
using one wat ANOVA with a 95% confidence limit. 

2.3. Experiments to determine the effect of z-layer height on water contact angles 

Starting from the standard 3D printing settings described in section 2.1, 3D prints were manufactured at 0.05, 0.10, 0.15, 0.20 and 
0.25 mm z-layer heights, with a raster width of 0.4 mm. Contact angle measurements were performed on three different prints, 
manufactured at each layer height specified and on all surfaces of the cube design. Water drops were placed in the center of the surface 
under study. Data are reported as the mean average plus/ minus the standard deviation of the mean. 
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Fig. 1. Definition of terms used to describe the 3D printed object, 3D printing methodology and contact angles. Fig. 1A defines the surface 
position on the 3D print where the water contact angle was measured and the x, y and z print dimensions relative to this, where z is the build 
direction. Arrows show the direction of the extruder head or ‘tool path’. Fig. 1B the lines printing pattern finish, viewed from above. Fig. 1C shows 
an example contact angle of water on PLA. Fig. 1D overviews the different ways that water contact angles can be affected by ideal and rough 
surfaces [23,24]. 

Table 1 
Water contact angles on surfaces with lines printing pattern: effect of z-layer height a  

Internal Contact Angle mean ± SD (◦) 
z-layer height 
(mm) 

Parallel to tool path Parallel to build direction 
Top Face Bottom Face (Blu 

Tape) 
Bottom Face (Kapton 
Tape) 

Front Face 
(1) 

Rear Face 
(2) 

Left Face 
(3) 

Right Face 
(4) 

Average 
Sides 

0.05 84.3 ±
3.0 

76.1 ± 11.2 81.3 ± 3.6 78.0 ± 5.5 82.2 ± 2.2 75.9 ± 4.0 76.9 ± 0.4 78.2 ± 3.0 

0.10 75.6 ±
3.8 

73.9 ± 3.1 84.7 ± 0.3 77.7 ± 7.9 74 ± 12.2 75.8 ± 3.5 72 ± 6.3 74.8 ± 1.9 

0.15 72.9 ±
2.5 

80.9 ± 3.4 81.1 ± 0.9 79.6 ± 1.0 80 ± 2.7 76.1 ± 1.2 79.5 ± 2.1 78.8 ± 1.0 

0.20 75.8 ±
3.9 

81.1 ± 6.4 78.3 ± 7.4 76.4 ± 4.9 75.4 ± 2.1 77.0 ± 3.4 76.4 ± 1.7 76.3 ± 2.1 

0.25 71.4 ±
5.6 

86.0 ± 4.7 77.8 ± 1.1 76.0 ± 5.4 73.6 ± 3.2 79.2 ± 4.1 77.3 ± 1.7 76.5 ± 1.3 

z-layer height 
(mm) 

Perpendicular to tool path Perpendicular to build direction 
Top Face Bottom Face (Blu 

Tape) 
Bottom Face 
(Kapton Tape) 

Front Face 
(1) 

Rear Face 
(2) 

Left Face 
(3) 

Right Face 
(4) 

Average 
Sides 

0.05 72.9 ±
6.2 

72.3 ± 0.5 112.6 ± 8.1 88.4 ± 9.7 97.4 ±
13.0 

95.9 ± 0.9 89.7 ± 18.5 92.8 ± 8.8 

0.10 89.4 ±
5.8 

84.8 ± 1.1 106.5 ± 6.3 92.1 ± 12.8 90.0 ± 6.4 91.0 ± 4.9 91.2 ± 9.1 91.1 ± 5.3 

0.15 83.1 ±
2.7 

79.4 ± 3.72 107.5 ± 2.7 102.9 ± 6.8 103.0 ±
11.4 

98.3 ± 5.7 100.1 ± 5.1 101.1 ± 3.0 

0.20 91.9 ±
6.7 

92.1 ± 2.6 100.6 ± 5.7 105.6 ± 4.4 103 ± 2.1 105.6 ±
13.3 

111.5 ± 8.1 106.4 ± 3.6 

0.25 105.8 ±
3.3 

80.3 ± 2.3 91.4 ± 5.3 110.7 ± 5.4 105.6 ±
8.2 

108.5 ±
8.9 

109.2 ± 5.2 108.5 ± 4.0  

a data were obtained on cubes printed at a raster width of 0.4 mm. 
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2.4. Experiments to determine the effect of raster width on water contact angles 

Starting from the standard 3D printing settings described in section 2.1, 3D prints were manufactured at 0.05, 0.10, 0.15, 0.20, 
0.25, 0.30, 0.35, 0.45, 0.50, 0.55 and 0.60 mm raster widths. For each set of raster widths 3D prints with z-layer heights of 0.05, 0.10, 
0.15, 0.20 and 0.25 mm were constructed. Contact angle measurements were performed in the center on the top surface of three 
different prints, manufactured at each raster width and layer height specified. Data are reported as the mean average plus/ minus the 
standard deviation of the mean. 

2.5. Experimental definitions and terminology 

Fig. 1 gives a definition of 3D printing terminology relevant to this study and background information on water contact angles. 

3. Data, value and validation 

3.1. The effect of z-layer height on the wettability of 3D printed surfaces 

Initially we determined the ’intrinsic’ water contact angle of the PLA filament used in this study, by allowing the extruded filament 
to pool on a glass microscope slide. The internal contact angle on the smooth surface that had been in contact with glass was 70.7 ±
2.4◦, which is its value under full wetting. No contact angle anisotropy was observed. The asymmetric nature of 3D printing patterns 
makes the surface roughness of the material direction-dependent [20]. For example, previous work with FFF and polyethylene 
terephthalate glycol (PETG) demonstrated that the surface roughness perpendicular to the lines of the printing pattern is significantly 
higher than surface roughness parallel to the lines of the printing pattern [41]. Similarly, studies have demonstrated anisotropy in the 
water contact angles of 3D prints when measured parallel and perpendicular to the tool path or build direction [20,24]. Table 1 shows 
the different internal contact angles of water we obtained parallel and perpendicular to the tool path, when z-layer height is changed 
using the lines surface pattern (Fig. 1B). Fig. 2 provides example images of 3D printed cubes at different print settings, where clear 
differences in the surface texture can be observed. 

As shown in Table 1, water contact angles on the top surface range from circa 71.4 ± 5.6 to 84.3 ± 3.0 ◦, when measured parallel to 
the tool path, which is consistent with full wetting of PLA [42]. Internal water contact angles, measured perpendicular to the tool path, 
increase from 72.9 ± 6.2 ◦ at a layer height of 0.05 mm to 105.8 ± 3.3 ◦ at a layer height of 0.25 mm. These values are consistent with 
full wetting of PLA, at small layer heights but demonstrate that as layer height increases, the surface behaves under conditions of 
partial wetting. The intrinsic contact angle we determined as 70.7 ± 2.4◦ is comparable to some of the values we measured on 3D 
printed surfaces although contact angle anisotropy was also observed. This observation is consistent with previous studies that have 
shown that the surface roughness of the FFF print increases with increasing layer height [18,19]. Overall, the data suggest that the 

Fig. 2. Examples of 3D printed surfaces at different layer heights and raster widths. Fig 2A shows 0.05 mm z-layer height and 0.20 mm raster 
width. Fig. 2B shows 0.25 mm z-layer height and 0.60 mm raster width. Fig 2C shows 0.05 mm z-layer height and 0.60 mm raster width. Fig 2D 
shows 0.25 mm z-layer height and 0.20 mm raster width. 
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water contact angle anisotropy (ΔCA) increases as layer height increases up to around 30 ◦ at the largest layer heights. 
Next, we measured water contact angles on the bottom surface of the 3D printed cubes, i.e. the surface that is in contact with the 

build platform. When Blu Tape was used to improve adherence to the glass build plate of the Ultimaker 2Go we observed that, both 
parallel and perpendicular to the tool path, there was no significant variation in the water contact angle. Overall, the values obtained 
were predominantly consistent with full wetting of PLA, and hence broadly similar to those obtained on the top surface. A significant 
amount of variation in these water contact angles was observed, which we attribute to the difficulty of obtaining a consistently smooth 
build surface when the tape is applied. When Kapton Tape was applied to the build platform the water contact angle parallel to the tool 
path was broadly consistent with the values obtained using Blu Tape and again consistent with full wetting of PLA. Perpendicular to the 
tool path a trend was observed such that as the z-layer height decreased the water contact angle increased from 91.4 ± 5.3 ◦ to 112.6 ±
8.1 ◦. These water contact angles are consistent with partial wetting when the PLA is printed on Kapton Tape and overall significant 
contact angle anisotropy (ΔCA is in the region of 10 to 30 ◦) is observed when using Kapton Tape on the build platform. The trend 
observed on the bottom surface is opposite to that observed on the top surface. i.e. as the layer height decreases partial wetting is 
observed, we attribute this to voids left between the extruded filaments, which are likely larger when the layer height is less than the 
distance between the extruder head and build platform (0.15 mm). 

Next, the water contact angles of the outer faces of the sides of the 3D printed cube were evaluated. In principle, build platform 
levelling and the position of the 3D print on the build platform can impact the deposition of individual layers and the surface 
roughness, therefore all four faces of the 3D print were measured separately. Table 1 shows that, within error, decreases in the z-layer 
height do not impact the water contact angle on the side of the print, if measured parallel to the build direction. This trend is observed 
for each printed face and for the average of all faces, which have a typical contact angle of around 76 ◦. This value is consistent with full 
wetting. 

When the water contact angles are measured on the sides of the 3D print and perpendicular to the build direction the data in Table 1 
show that a significant increase in the water contact angle occurs as the layer height increases. The average values observed range from 
92.8 ± 8.8 ◦ at a layer height of 0.05 mm, to 108.5 ± 4.0 ◦ at a layer height of 0.25 mm. These values demonstrate anisotropic water 
contact angle behavior where ΔCA is in the region of 10 to 20 ◦, depending on layer height. This is broadly in line with studies that have 
shown that water contact angles measured parallel and perpendicular to the 3D printed layers are about 72 ◦ and 105 ◦, respectively, 
and the ΔCA > 10 ◦ [24], although the effect of layer height was not reported. 

3.2. The effect of raster width on the wettability of 3D printed surfaces 

Table 2 shows the water contact angles on the top surface of the 3D printed cubes measured at raster width intervals of 0.05 mm, 
from 0.05 to 0.60 mm. It is anticipated that as the raster width exceeds the nozzle diameter (0.4 mm), voids will occur in the 3D printed 
surface, which will drive reentrant behavior in the water droplet. 

In Table 2 a clear trend emerges whereby the water contact angle measured perpendicular to the tool path increases from circa 70 ◦
through > 110 ◦, as the raster width is increased. This is consistent with full wetting at low raster widths and partial wetting at higher 
raster widths. This trend of increasing water contact angle occurs at all the z-layer heights measured, although there is quite a lot of 
variation in the measurements, which is attributed to the variance in the roughness of the surfaces. When water contact angles are 
measured parallel to the tool path there is no variation in water contact angle within error and all values are consistent with full 
wetting circa 70 to 85 ◦. Overall, as the raster width is increased the contact angle anisotropy increases up to a value of ΔCA in the 

Table 2 
Water contact angles on surfaces with lines printing pattern: effect of raster width  

Raster width (mm) Perpendicular to tool path 
z-layer height (mm) 0.05 0.1 0.15 0.20 0.25 

0.2 73.9 ± 2.9 77.5 ± 7.5 72.4 ± 1.6 84.9 ± 3.2 82.0 ± 1.6 
0.25 78.6 ± 2.3 75.9 ± 4.5 77.3 ± 1.9 89.0 ± 3.0 88.9 ± 6.3 
0.30 75.8 ± 2.5 76.6 ± 4.2 75.6 ± 3.0 78.2 ± 5.0 89.6 ± 7.7 
0.35 72.4 ± 2.3 82.2 ± 0.9 90.0 ± 4.2 89.9 ± 2.9 97.7 ± 2.2 
0.4 72.9 ± 6.2 89.3 ± 5.8 83.1 ± 2.7 91.9 ± 6.8 105.8 ± 3.3 
0.45 90.0 ± 2.2 93.5 ± 3.7 90.3 ± 4.0 95.1 ± 3.1 109.4 ± 6.9 
0.50 102.7 ± 2.6 90.7 ± 5.0 92.1 ± 4.9 99.1 ± 5.0 105.8 ± 5.1 
0.55 106.7 ± 2.8 94.4 ± 2.2 109.1 ± 5.8 111.1 ± 2.4 113.4 ± 6.8 
0.6 122.0 ± 5.2 103.5 ± 4.0 103.8 ± 7.7 111.0 ± 4.1 108.3 ± 2.0 
Raster width (mm) Parallel to tool path 
z-layer height (mm) 0.05 0.1 0.15 0.20 0.25 
0.2 68.3 ± 7.0 72.2 ± 2.5 75.3 ± 3.3 76.1 ± 4.5 63.3 ± 0.6 
0.25 72.3 ± 1.8 70.6 ± 1.5 74.8 ± 7.1 76.3 ± 2.1 75.8 ±5.0 
0.30 70.9 ± 0.7 74.4 ± 7.0 73.6 ± 2.4 84.4 ± 3.1 72.5 ± 1.0 
0.35 74.2 ± 4.6 79.0 ± 2.3 75.8 ± 1.9 79.2 ± 1.5 84.8 ± 7.7 
0.40 84.3 ± 3.0 75.6 ± 3.8 72.9 ± 2.5 75.2 ± 5.3 71.4 ± 5.6 
0.45 77.4 ± 6.2 81.8 ± 2.3 74.2 ± 2.3 76.8 ± 11.2 81.2 ± 4.5 
0.50 71.3 ± 1.4 74.2 ± 6.4 75.6 ± 2.4 84.8 ± 13.1 81.2 ± 5.5 
0.55 76.6 ±4.4 78.2 ± 5.6 75.9 ± 4.1 72.1 ± 5.9 75.0 ± 5.2 
0.60 72.1 ± 5.4 76.9 ± 3.4 76.9 ± 1.7 69.3 ± 7.9 77.1 ± 1.8  
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region of > 30 ◦. Fig. 3 provides example contact angle images, which clearly demonstrate contact angle anisotropy increases as raster 
width increases. Example data are graphed in Figure 4, which shows the statistical significance of these trends.  

Finally, it should be noted that measurement of contact angles enables surface free energy calculations to be performed [43]. The 
most robust methods make contact angle measurements using multiple different liquids, however a few one liquid probe methods such 
as the Neumann method have been published [44]. These equation of state methods utilize an empirically derived constant that gives 
good agreement with other surface free energy calculations, as discussed [43], for low energy surfaces. Given the range of water 
contact angles we report for the surfaces of 3D prints, and the likely mixture of full wetting and partial wetting at different print 
settings, we are cautious to report surface free energy values based on these equation of state methods. However the methodology and 
assumptions are available for the interested reader [44]. 

4. Conclusions 

We have presented measurements of the internal contact angles of water on the surfaces of FFF 3D printed parts. Our data show that 

Fig. 3. Example images of the water contact angle on 3D printed surfaces. Fig. 3A and 3B show data obtained at 0.05 mm z-layer height and 
0.2 mm raster width, parallel (3A) and perpendicular (3B) orientations. Fig. 3C and 3D show data obtained at 0.10 mm z-layer height and 0.4 mm 
raster width, parallel (3C) and perpendicular (3D) orientations. Fig. 3E and 3F show data obtained at 0.25 mm z-layer height and 0.6 mm raster 
width, parallel (3E) and perpendicular (3F) orientations. 

Fig. 4. Variation of internal contact angle of water on the top surface of PLA 3D prints at different raster widths. Fig 4A show data obtained 
perpendicular to the tool path, where filled circles and empty squares are recorded at z-layer heights of 0.25 and 0.1 mm respectively. Fig. 4B shows 
data obtained at a z-layer height of 0.15 mm, where crosses and filled triangles are internal contact angles measured perpendicular and parallel to 
the tool path, respectively. Data are the mean arithmetic average plus or minus the standard deviation of the mean. Data labels show statistical 
significance defined as ns (not significant), * (p < 0.05), ** (p < 0.01), *** (p < 0.001), **** (p < 0.0001). Pairwise comparison, between samples at 
identical raster widths, were made using a one-way ANOVA analysis with 95% confidence interval. Fig S1 shows the data graphed in an alter
native format. 
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a range of different water contact angles can be achieved by adjusting z-layer height and raster width. Varying these different features 
results in parallel voids on the 3D printed surface, which gives rise to different degrees of contact angle anisotropy. It should be noted 
that the rough surfaces and the nature of fused filament fabrication resulted in significant variance between prints. We measured all 
contact angles in the center of the 3D printed surface, however it may be that one reason for the inter-print variance is an overall 
variance in surface wettability across the entire print surface. A full study, using a surface area greater than the 1 cm2 we used will be 
required to determine this. The high contact angle anisotropies might also account for some of these errors, however we suspect that 
microscopic variation in the extrusion rates or extrusion volumes/ coupled with errors in the z-axis zero position are the most sig
nificant source of these errors. Nonetheless, in general we observed that small z-layer heights (circa 0.05 mm) and small raster widths 
(circa 0.2 mm), gave an isotropic contact angle consistent with full wetting of PLA, whilst larger z-layer heights (circa 0.25 mm) and 
larger raster width (circa 0.6 mm) resulted in contact angle anisotropy and partial wetting. Furthermore, these contact angle an
isotropies were statistically significant, as show in Fig. 4. 

These data demonstrate that experimenting with z-layer height and raster width are strategies worth considering for applications 
where the wettability of the FFF 3D printed part is important. A few examples of relevant applications in the literature are bone tissue 
engineering [34], and other biomedical applications [34], which build on previous work showing that water contact angle is important 
for biocompatibility [45]. However, there is growing interest in a wide range of 3D printing applications, such 3D printed electro
chemical sensors, produced from conductive filaments [46]. Since the performance of electrochemical sensors and electrochemical 
storage devices are contact angle dependent [47], FFF might also offer a convenient way to optimize electrode surfaces. Our results 
might have applications in 3D printed solid catalysis [36] or 3D printed catalytic supports [37] where surface wettability can impact 
catalytic activity [38] and might be enhanced by different fabrication settings. Finally, these data emphasize the importance of 
reporting full 3D print settings in scientific publications and suggest that end users should give due consideration to whether, or not, 3D 
print settings will impact wettability, reproducibility and performance in their chosen application. 

Specifications Table  

Subject area Physical chemistry, biomaterials characterization 
Compounds Polylactic acid 
Data category Water contact angles 
Data acquisition format Image analysis 
Data type Analyzed 
Procedure Contact angles goniometry 
Data accessibility Data in article  
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