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ABSTRACT

Objective. The aim of this study was to investigate the three-body wear of different additively
manufactured temporary materials, one temporary PMMA material for CAD/CAM milling
and one resin-based composite for direct restorations as a control group by using an ACTA
machine.
Methods. Specimens (n=38) of the 3D printing materials 3Delta temp, NextDent C&B, Freep-
rint temp were additively manufactured by DLP 3D printer. Postprocessing was carried out
according to the manufacturer’s specifications. Telio CAD were cut out of blocks, Tetric Evo-
Ceram was applied directly and light cured. Three-body wear was simulated with an ACTA
machine. Data were statistically analysed (ANOVA, post hoc test: Tukey, p <0.05). The worn
surfaces of the specimens were examined with a FE-SEM.
Results. The average mean wear was 50+ 15 um for Tetric EvoCeram <62 +4 pm for 3Delta
temp <236 +31 pm for Telio CAD<255+13 um for NextDent C&B <257 +24 um for Freep-
rint temp. After 200,000 cycles, the wear and wear rates for Tetric EvoCeram and 3Delta
temp were significantly lower than those for the other materials. SEM revealed that 3Delta
temp has a higher filler proportion than the other 3D printing materials but less than Tetric
EvoCeram.
Significance. The filler content influences the wear behaviour of additively manufactured
materials as well as dental restorative composite materials. While most 3D printing mate-
rials have a low inorganic filler load, which qualifies the materials for temporary use only,
one 3D printing material has an optimized composition that would qualify the material for
longer clinical service time if wear is considered as the outcome variable.

© 2019 The Academy of Dental Materials. Published by Elsevier Inc. All rights reserved.

1. Introduction

The application of computer aided design (CAD) and com-
puter aided manufacturing (CAM) in dentistry has developed
significantly over the last two decades. The work sequence

consists of a total of three sub steps: data acquisition by
3D scanning, design of the object in the CAD software and
its manufacturing by the subtractive or additive CAM sys-
tem. In dentistry, CAM systems such as milling machines are
most frequently used. Today more than 25 years have passed
since the introduction of 3D printing technology and most
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patents have expired. This has enabled other companies to
bring numerous new additive systems into market in recent
years, which has encouraged the development of new appli-
cations and new materials for dentistry. 3D printing machines
are now affordable, get smaller and lighter. Nowadays, addi-
tive systems are no longer just a niche product, but are already
superior to subtractive manufacturing in certain areas of den-
tistry [1,2]. Currently the 3D printing technology is mainly
used to build models, implant templates, splints and tempo-
rary restorations [3-6]. Important advantages of 3D printing
are that several objects can be produced per processing oper-
ation, a reproduction of complex geometries is possible and
material gradients can theoretically be generated. With regard
to the material properties it seems like there is still inferior-
ity of printed objects, there is still inferiority to subtractive
materials.

3D printing or additive manufacturing is a generic term for
various processes. The most widely used method in dentistry
is stereolithography (SLA) and the related digital light process-
ing (DLP) technique. The SLA and DLP Technique uses a vat of
curable photopolymer resin, where a build plate descends in
small increments and the liquid polymer is exposed to light
for polymerisation. At the SLA approach the UV laser or laser
diode draws a cross section layer by layer to build up the object.
The DLP approach uses a digital projector screen to trans-
fer a single image of each layer across the entire build plate
at once. Recently, new 3D printing temporary resins for the
indication of onlays, crowns and bridges have been released.
The materials differ in their filler content and can be used
for a medium-term application up to 24 months. They are
therefore particularly suitable for fixed tooth-coloured splints.
Edelhoff et al. have shown previously the benefit of fixed tooth-
coloured splints in the form of individual PMMA restorations
for newly defined occlusal dimension [7,8]. The restorations
are fabricated with conventional restauration material on the
basis of a wax-up or with a CAD/CAM system, closely approxi-
mate the definitive restorations in terms of their function and
aesthetics. Bonded tooth-coloured splints provide a pleasant
aesthetic and functional evaluation of newly occlusal dimen-
sion in terms of a 24-h treatment.

However, little is known about the properties of the 3D print
materials in such a long period of use. An important factor
for midterm use is a high wear resistance of the materials in
order to maintain the vertical dimension. In vitro wear tests
are useful for the fast assessment of the wear resistance of
resin composite materials. The purpose of this study was to
investigate the three body wear resistance of 3D printed resin
materials in comparison to one milled PMMA and one direct
composite materials.

The null hypothesis tested in this study was that there
would be no significant differences in amount of wear between
the materials regardless of their manufacturing technique.

2. Material and methods

Table 1 summarizes the materials investigated and their
main compositions as publicly made available. Five restorative
materials were investigated. Three 3D printed materials for
temporary use: 3Delta temp (Deltamed, Friedberg, Germany),

C&B (NextDent, Soesterberg, Netherlands), Freeprint temp
(Detax, Ettlingen, Germany). As negative control group the
milled PMMA material TelioCAD (Ivoclar Vivadent, Schaan,
Liechtenstein) and as positive control group the direct
resin composite Tetric EvoCerman (Ivoclar Vivadent, Schaan,
Liechtenstein) were tested.

For producing the 3D printed samples, a computer-assisted
STL file was created in Fusion360 (Autodesk, Mill Valley, USA)
and imported into the CAMbridge software (3shape, Copen-
hagen, Denmark), where the samples were positioned parallel
to the building platform. Subsequently, this file was imported
into the software Netfabb (Autodesk, Mill Valley, CA, USA)
for final preparation of the 3D printing process. All 3D print
materials were manufactured by using the bottom up 3D
printer D20II (Rapidshape, Heimsheim, Germany) with the
corresponding material settings. Postprocessing was carried
out according to the manufacturers’ specification, e.g. sam-
ples of Freeprint temp and Nextdent C&B were cleaned for
5min in an ultrasonic activated bath of 96% ethanol. Delta
temp was cleaned by centrifugal force for 3min (Allegra X-
15R, Beckmann-Coulter Life Science, Indianapolis, IN, USA).
Subsequently all samples were post-cured for 2 x 2000 flashes
under nitrogen atmosphere (Otoflash G171, NK Optik, Baier-
brunn, Germany). PMMA samples were cut out of TelioCAD
blocks. Specimens (n=8 per material) were fixed adhesively
with in an ACTA sample-holder-wheel, Tetric EvoCeram was
applied directly and light cured (Elipar Freelight 2, 3M-ESPE,
Seefeld, Germany) for 20s. ACTA wear testing was carried out
as previously published [9]. For testing three-body wear in
the ACTA machine a sample wheel and an opposing metal
wheel were rotated against each other in a bowl containing
a third-body medium [10]. In order to simulate the sliding
movements and physiological forces appearing during chew-
ing, the antagonist wheel rotated 15% slower than the sample
wheel and was pressed against it with a spring force of 15N.
Two sample wheels, with 16 specimens in each have been
prepared. The sample wheels were stored in distilled water
for 24h and wet ground with diamond wheels to obtain a
perfect cylindrical surface. Subsequently the materials were
abraded during 200,000 cycles in a standardized aqueous sus-
pension of ground millet seeds, which was renewed every
50,000 cycles. The wear track was scanned (LaserScan3D,
Willytec, Munich, Germany)at 50,000/100,000/150,000/200,000
cycles perpendicular to the running direction of the sam-
ple wheel with 1600 line scan measurements per wheel and
compared to the two unworn reference planes flanking the
abraded area. The average depth of the worn surface rel-
ative to the reference planes represented the wear in pm
which was evaluated with the computer program MATCH3D
(Gloger, Weilheim, Germany). The wear rate was calculated by
the upward gradient m plotting a straight line through the
measuring points 50,000/100,000/150,000/200,000. Mean val-
ues and standard deviations were calculated by the Programm
R. Data were statistically analysed using ANOVA and Tukey’s
test as post hoc test. Differences with p <0-05 were considered
to be significant. For the qualitative analysis of the worn sur-
face, one specimen from each material was examined at 5000 x
and 10,000x magnification with a scanning electron FE-SEM
(DSM 982, Zeiss, Oberkochen, Germany)
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Table 1 - Brand names, manufacturers, composition (according to manufacturer), and batch numbers of materials tested.

Material Manufacturer Lot Number Matrix Filler Filler
Deltamed, Friedberg, Siliziumsdioxid, 50wt%
3Delta temp Germany ; 174909 Methacrylate Dental glass 30vol%
Nextdent C&B Nextdent, XK134N01 Methacrylic
Soesterberg, oligomers,
Netherlands Phosphine oxides
Freeprint temp Detax, Ettlingen, 200703 45 - <60 wt% Iso-
Germany propylidenediphenol
Peg-2 Dimethacrylat,
1-<5wt% 2 Hydrox-
yethylmethacrylat, 1
-<5wt%
Diphenyl(2,4,6
trimethylbenzoyl)
phosphinoxid, 1 -
<5wt% Hydrox-
ypropylmethacrylat,
<1wt%
Phenyl-bis(2,4,6-
trimethylbenzoyl)-
phosphinoxid
) Ivoclar Vivadent, Polymethylmethacrylat,
Telio CAD Schaan, X37975 Pigments
Liechtenstein Bis-GMA, Urethane Barium glass filler, ~ 82.5
Tetric EvoCeram Ylvadent, Sshaan, X26790 dimethacrylate, Ytterbiumtrifluoride, Inorganic filler
Liechtenstein

Ethoxylated Bis-EMA Mixed oxide 75-76 Wt%, 53-55vol%

Table 2 - Mean wear loss (nm) after 50,000, 100,000, 150,000, 200,000 cycles, sd, homogenous subgroups («=0.05) and

wear rate (nm/cycle).

Material Mean wear loss Wear rate
50,000 100,000 150,000 200,000

3D Delta temp 16(2)a 32(1,4)a 48(3)b 62(4)a 0.30

Nextdent C&B 66(5)b 134(4,6)b 200(7)c 255 (13)b 1.3

Freeprint temp 57(5)c 125(2,8)bc 191(6)c 257(24)b 1.3

Telio CAD 56(5)c 111(210)c 178(10)d 236(31)b 1.2

Tetric EvoCeram 13(5)a 23(2,3)a 35(9)a 50(15)a 0.24

3. Results
The mean wear values, standard deviation, homogenous sub-
groups and wear rate of the evaluated materials are shown
in Table 2 and graphically depicted in Fig. 1. The wear values
after 200,000 cycles ranged from 50+ 15 um for Tetric EvoCe-
ram to 257 &+ 24 pm for Freeprint temp. Wear rate ranged from
0.24 um/cycle for Tetric EvoCeram to 1.3 pm/cycle for Freeprint
temp and Nextdent C&B. Statistical analysis by ANOVA and
Tukey’s post hoc test revealed a significant difference (P <0.05)
between the test materials in terms of wear and wear rate.
After 200,000 cycles, two significantly different groups
can be observed. The conventional direct composite Tetric
EvoCeram showed the highest wear resistance in the ACTA
wear simulation. 3Delta temp revealed the lowest wear in
the group of 3D printed materials and was in one subgroup
with Tetric EvoCeram. The CAD/CAM material Telio CAD was
in the subgroup of Freeprint temp and Nextdent C&B. The
wear rate revealed also two significantly different groups
after testing the materials for 200,000 wear cycles. The com-
posite Tetric EvoCeram showed the lowest wear rate with
0.24 um/cycles. The printed resin 3Delta temp revealed a wear

rate of 0.30 pm/cycles with no significant difference to Tetric
EvoCeram.

SEM pictures displayed differences in the worn surface. The
hybrid composite Tetric EvoCeram showed different kind of
inorganic fillers with a diameter of <2 wm and hybrid prepoly-
mers of up to 15 wum. The matrix is partially eroded and plucked
out fillers appear as voids. Scratches caused by wear particles
can be seen on the surface of the material (Fig. 1a).

Shell-shaped cracks indicate a brittle fracture of the mate-
rial. 3Delta showed homogeneously distributed irregular glass
fillers with a diameter of <1 um. Defects that appeared to be
caused by filler exfoliations were observed (Fig. 1b). The mate-
rials Nextdent C&B, Telio Cad and Freeprint print revealed
smooth surfaces, fragments of prepolymers, individual areas
of plastic deformation with polymer stretching of the matrix
and delamination. No larger quantity of inorganic fillers could
be detected (Fig. 1c-d).

4. Discussion

The wear resistance is one of the most important factors for
the functionality of long-term temporaryrestorations in the
oral cavity. In contrast to material properties like for example


https://doi.org/10.1016/j.dental.2019.10.005

1808

DENTAL MATERIALS 35 (2019) 1805-1812

Material

—o- Tetric EvoCeram
200 — -o- 3Delta temp

~o- NextDent c&b

-o- Freeprint temp

—o- Telio CAD

100 ~

/0/7/4%

—_—

50000 100000 150000 200000

Fig. 1 - Variation of mean wear [jxm] with standard
deviation as a function of slicing cycles for evaluated
materials. Two significant groups were formed after
200,000 cycles.

elastic modulus, hardness or flexural strength, wear is not a
material property but system property resulting from the com-
plex interaction of various factors of the tribosystem used of
the wear tests.

A distinction is made between masticatory simulators, in
which the crushing of food is simulated, and masticatory
simulators, which simulate direct tooth-to-tooth contact. The
so-called two-body wear simulators, which do not simulate
food slurry, have a number of limitations. One of the limita-
tions is the control of the touchdown impulse, which does
not exist in the mouth, in two-body wear simulators. Fur-
thermore the simulation of cyclic temperature loads can be
a challenge because of the thermal hysteresis of the piping
system and the sample chamber [11]. The material, shape
and surface treatment of the antagonist also have a consid-
erable influence on the amount of wear of two-body wear
simulators: enamel antagonists allow realistic contact simu-
lation. The large variation range of the tooth shape, however,
results in a considerable variation of the results. Although
the hardness of steatite, is similar to the hardness of enamel,
relatively large wear particles are created in the wear simula-
tion, which turns two-body wear into three-body wear [11,12].
The choice of hard antagonists (Empress or Degussit) does not
change the shape of the antagonist during the experiments.
However, it is only possible to compare materials with simi-
lar properties. The reason for this is the non-linear geometry
of the spherical antagonist. As long as the tested materials
show similar wear behaviour, the contact surface is of the
same order of magnitude and even small differences in wear
behaviour between the materials can be detected. But as soon
as a material shows more wear, filler trapping occurs in the
wider contact area and the interpretation of the wear results
is no longer straightforward [13]. In the two-body wear simu-
lator one can also observe material transfer to the opposing
tooth [14], plastic deformation by creep [13] and the forma-
tion of a tribofilm [15]. Under clinical conditions, no material
transfer takes place due to the lubrication with saliva and no
tribofilm is formed due to the additional food wear. The geom-

etry of the cylindrical antagonist causes a linear increase in the
wear rate in the steady state [16]. De Gee and Pallav have very
well investigated and documented the wear mechanisms of
the ACTA machine [10,17-20]. Giigel et al. identified phytoliths
as an abrasive component of the food slurry in the ACTA wear
simulation, which prevent the formation of a tribofilm [21].
Thus, the dominant wear mechanism of the ACTA machine
is abrasive removal of the matrix between the fillers, which
consequently leads to filler-plucking [22]. The linear wear rate
and the absence of artifacts such as tribofilm, material trans-
fer and creep qualify the ACTA machine for the comparison
of materials with very variable composition and very different
mechanical properties as the materials in our study.

3D printing resins have specific viscosity requirements
which distinguish them from conventional composites. 3D
printer manufacturers face certain challenges: After each
exposure cycle, the build platform is raised to ensure that the
resin can flow between the gap between the platform and vat.
When the viscosity is increased by amount of fillers, gravity
and surface tension will no longer be capable to produce a
smooth surface, causing the object to be printed incompletely
[23-25]. From a procedural point of view, a resin with low vis-
cosity is therefore required, while at the same time fillers must
be incorporated in order to improve the mechanical properties
and achieve radiopacity. By integrating a volume fraction of
large fillers into the 3D printing resin, the total surface area of
the fillers can be reduced. The viscosity can thus be kept low
and the mechanical properties constant. Compared to con-
ventional composites, the total volume fraction of fillers must
be much smaller to keep the materials flowable. 3D printing
resins are often stored for longer time in bottles or printing
reservoir which contains up to one litre, consequently the mix-
ture of exclusively large fillers would lead to sedimentation
and thus irregular distribution of filler. The curing depth is
influenced by the amount of photo initiators, the irradiation
conditions of the printer (wavelength, power and exposure
time), the temperature of the monomer and absorbent ingre-
dients, such as the pigments and fillers. While the first factors
can be kept constant, the irregular distribution of fillers can
lead to considerable effects on the printing accuracy. The cur-
ing depth influenced by the light scatter within the material
is described by the law of Beer Lambert [26].

where z, is the penetration depth in the z direction, t, is the
time it takes to reach the critical dose for polymerization at
depth zp, Tc is the time it takes to reach the critical dose for cur-
ing at depth zp, and §;, is the characteristic penetration depth,
which is also expressed as 8, =1/«

_ 4k
Y

o

where 1 is the wavelength of the laser and k is the extinction
coefficient.

The extinction coefficient k depends on the intrinsic prop-
erties of the resin, which includes the loading of fillers, the
surface of the fillers and the refractive index of both the fillers
and resin. If agglomeration or sedimentation of fillers causes
a change in the refractive index between fillers and resin, the
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laser light is scattered more strongly, resulting in a reduced
polymerization depth. On the one hand, this can lead to the
previous layer not being joined to the next, and on the other
hand, the light scattering cures more resin around the laser
beam, resulting in reduced resolution [23]. Both can result
in reduced mechanical properties due to anisotropy. In worst
case the lacking connection between the layers can entail in
a termination of the printing process. If, on the other hand,
the filler load is too low, the light can spread further and the
resin volume to be cured increases, leading to polymerisation
of layers that are too thick. A homogeneous distribution of
the fillers has therefore high priority for the manufacturers.
Another possibility to solve this problem is the surface mod-
ification of the large fillers. An increased roughness depth is
achieved, which prevents the fillers from sinking. Additional
smaller fillers can be used to slow down the sinking of the large
fillers. However, small fillers have a large total surface, absorb-
ing a lot of resin and resulting finally in increased viscosity of
the material. By using round fillers the effect of the viscosity
increase can partly compensated. The simplest way to obtain
a printable resin, however, is to dispense with larger quanti-
ties of fillers at the expense of mechanical properties and to
mix only the necessary rheology modifiers and pigments into
the resin.

The fact that manufacturers recommend various mixing
processes such as shaking, stirring or special roller/tilt mix-
ers up to one hour before using the resins in order to ensure
homogeneous distribution of the material shows that homo-
geneous distribution continues to be a major challenge for
manufacturers. In this study, a 3D printing material (3Delta
temp) was used which, according to the manufacturer, con-
tains 30% fillers by volume; no comparable information are
available for the other two 3D printing materials. The materi-
als Freeprint temp, Nextdent C&B and Telio CAD, which can be
found in a homogeneous subgroup, showed the highest abso-
lute wear and wear rate after 200,000 cycles. Therefor the null
hypothesis that there is no significant different value of wear
between the materials has to be rejected. In contrast to two-
body wear testing where compressive and tensile stresses are
built up on the filler matrix interface in large dimensions, in
three body wear, the inorganic fillers are not loaded directly
to a large extend. The abrasive particles mainly wear out the
weaker matrix until the fillers are pluck out finally. According
to the principle of the matrix protection theory formulated
by Jorgensen [27-29] and further explored by Bayne et al. [30],
there is a significant influence of the fillers if they are in the
scale of the abrasive. Past studies have therefore reported a
protective effect of filler incorporation in relation to three body
abrasion wear [31-37]. The filler size, shape and the filler vol-
ume are shown of particular importance [36]. When the fillers
are homogenously dispersed in the matrix and much smaller
than the abrasive, they are removed by the abrasive together
with the matrix. Wear protection therefore only occurs if the
filling material has a size comparable to that of abrasive par-
ticles. Previous studies have shown that the presence of small
filler particles is beneficial for wear resistance [30,38], espe-
cially fillers under 2 um and particles between 9 and 20 um
play a major role in wear inhibition [39]. The small parti-
cles can be packed denser, thus the inter-particle distance is
decreased and the filler can work as a microscopic protection

shield against wear of the soft matrix. Bayne reported about
an interparticle space of under 0,1 pm working sufficient as
wear protection [30]. However, it should be noted, that a direct
comparison of the effect of small and large filler is difficult,
because the filler volume is not equal. The evaluation of the
filler shape with identical particle size showed that irregularly
shaped filler particle was more resistant against wear than
spherically shaped fillers due to the higher specific surface
area for adhesion. Accordingly porous fillers showed a better
bonding to the matrix and consequently reduced abrasion of
the composite [37,40]. 3Delta temp, which exhibits the lowest
total wear and wear rate within the group of 3D printing mate-
rials, showed in the SEM images homogeneously distributed
irregular glass fillers. The average size of the fillers is less than
1 pm. Detached fillers can be seen through pores, which indi-
cates loss of fillers due to abrasion. The significantly more
worn materials Freeprint temp and Nextdent C&B showed a
smooth surface with widely distributed fillers and prepoly-
mers. The SEM observations of the materials with regard to
wear behaviour are therefore in line with the studies described
above.

Concerning the filler volume content, one has to consider
that the amount of the different filler fractions is not disclosed
by all manufactures. According to the manufacturer 3Delta
temp contains 50 wt% and 30vol% of silanized siliziumdioxid
and dental glass filler. The conventional direct composite Tet-
ric EvoCeram is in the same homogeneous group as 3Delta
temp. The manufacturer specifies a total content of inorganic
filler of 75-76 wt% and 53-55 Vol%. The same amount of abra-
sion of the two materials cannot therefore be explained by the
filler content alone. In addition to the filler volume content
their adhesion to the matrix by silan coupling agent, the type
of matrix and conversion of the matrix plays also a decisive
role in the discussion of wear [41-47].

The main matrix component of 3Delta temp is UDMA while
Tetric EvoCeram contains Bis-GMA, UDMA and Bis-EMA. The
advantages of UDMA is a lower viscosity due to a highly flexible
urethane linkage aliphatic core. UDMA has a smaller size and
a therefore higher concentration of double bonds in contrast
to Bis-GMA and Bis-EMA [48]. Resulting in higher conversion
rate and hardness which can be correlated with higher wear
resistance [49,50]. This assumption is supported by Sekiya
et al. and Kawai et al. who report increased wear resistance of
experimental resin-based UDAM composites compared to Bis-
GMA-based composites, although these composites contained
the same amount of fillers [51,52]. Considering these factors
the type and conversion rate of the matrix could be a signif-
icant factor for the wear resistance of 3Delta temp although
lower filler volume is applied in comparison to Tetric EvoCe-
ram. However, their singular significance for the total wear of
a material cannot be deciphered due to the lack of knowledge
about the commercial materials.

The SEM images of the materials showed surface defects
that allow conclusions to be drawn about local failure mech-
anism. Deep erosion of the matrix has exposed the glass
fillers at the surface due to abrasive wear in Tetric EvoCe-
ram and 3Delta Temp, to a large extend still integrated into
the matrix due to their shape and also their adhesive pre-
treatment with silane. Compared to the filled materials the
wear rate is four to five time higher for the materials Freep-
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e) Freeprint temp

d) Nextdent C&B

Fig. 2 - SEM micrographs of the wear surfaces inside the wear scars after three-body wear with 200,000 wear cycles show
(Magnification1000x or 5000x). Individual filler particles of different size and distribution can detected on the worn surface
(a and b) (white arrows), there are defects caused by detached fillers (a and b) (dotted arrow); c), d) and e), the worn surface
on the specimens were homogenously, in the direction of abrasion individual areas of plastic deformation (white lines) with
polymer stretching of the matrix (white circle), prepolymers (dotted circle) and delamination (white arrows) were observed.

rint temp, Nextdent C&B and Telio CAD. In the SEM images
individual areas of polymer stretching of the matrix can be
detected (Fig. 2c). Substructures which may be prepolymers
can be recognized in Fig. 2c. Subcritical crack growth arrest
line may be caused by the production of splinter prepolymers
or by fractures. Plastic Deformation which poses as crescent-
shaped waves can be seen in the wear area which has been
described by Shu in the delamination theory [53]. The pres-
sure in the contact zone of the counter surfaces compresses
the millet suspension to a very thin film and causing increas-
ing shear stresses below the material surfaces. Through these
forces, acting on the matrix, local plastic deformations struc-

tural changes and finally crack formation are initiated. By
printing the materials horizontally to the building platform
shear stress can even result in accelerated delamination by
3D printed materials because of weaker inter-layer than intra-
layer bonding [54,55]. Factors that could affect anisotropy of
the parts include post-curing, printing temperatures [56,57]
and axis resolution/layer thickness [57,58]. In the SEM pic-
tures a predominantly fatigue caused material removal of the
materials Nextdent C&B, Freeprint temp and Telio CAD can be
recognized. An abrasive component caused by sharp-edged
phytoliths, would be more clearly represented by scratches in
running direction on the surface and cannot be recognized.
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This observation may be explained by the relatively low E
modulus of the material Freeprint temp, Nextdent C&B and
Telio CAD [59]. Leading to shallow penetration depths of the
abrasive phytoliths.

Most DLP printers work with LED light sources whose
wavelength has an emission maximum at 385nm. Classi-
cal activators such as camphor quinone are no longer useful
because their absorption spectrum does not match the emis-
sion spectrum of the LED. Individually customized properties
such as rapid polymerization and high activity at room tem-
perature are required. A class of photoinitiators that meets the
above requirements are phosphine oxide derivatives with an
absorption spectrum in the violet and UV ranges. Accordingly,
TPO and BAPO with an absorption spectrum of Amax380 nm
and 370 nm respectively were used in the Freeprint Temp.

Even though Telio CAD is manufactured under industrial
conditions with high degree of cure it did not differ with
regards to the amount of wear after 200,000 and wear rate to
the materials Nextdent C&B and Freeprint temp. This find-
ing and the fact that the hybrid-filled materials showed lower
wear suggests that the amount of inorganic filler provides the
best wear protection and is more important than the choice
of manufacturing process, matrix and degree of cure.

5. Conclusion

Within the limits of this study, it can be concluded that
3D printed temporary resin materials has comparative wear
resistance to already established materials for temporary use.
The knowledge of the properties seems essential for clinical
material selection, as the differences between the individ-
ual materials were more pronounced than the differences
between the manufacturing techniques. There is a signifi-
cant difference between the 3D printed temporary materials.
One 3D printed material preformed comparatively to the well-
established conventional composite. The addition of filler to
the resins increases the wear resistance significantly and is
assigned the highest role. Therefore a material with high filler
content is recommended for long term provisional use.

REFERENCES

[1] Patzelt SB, Bishti S, Stampf S, Att W. Accuracy of
computer-aided design/computer-aided
manufacturing-generated dental casts based on intraoral
scanner data. ] Am Dent Assoc 2014;145:1133-40.

[2] Fathi HM, Al-Masoody AH, El-Ghezawi N, Johnson A. The
accuracy of fit of crowns made from wax patterns produced
conventionally (Hand formed) and via CAD/CAM technology.
Eur ] Prosthodont Restor Dent 2016;24:10-7.

[3] Sarment DP, Sukovic P, Clinthorne N. Accuracy of implant
placement with a stereolithographic surgical guide. Int J Oral
Maxillofac Implants 2003;18:571-7.

[4] Hazeveld A, Huddleston Slater JJ, Ren Y. Accuracy and
reproducibility of dental replica models reconstructed by
different rapid prototyping techniques. Am J Orthod
Dentofacial Orthop 2014;145:108-15.

[S] Reyes-Sevilla M, Kuijs RH, Werner A, Kleverlaan CJ, Lobbezoo
F. Comparison of wear between occlusal splint materials and
resin composite materials. ] Oral Rehabil 2018;45:539-44.

[6] Tahayeri A, Morgan M, Fugolin AP, Bompolaki D, Athirasala

A, Pfeifer CS, et al. 3D printed versus conventionally cured

provisional crown and bridge dental materials. Dent Mater

2018;34:192-200.

Edelhoff D, Schweiger J, Prandtner O, Trimpl J, Stimmelmayr

M, Guth JF. CAD/CAM splints for the functional and esthetic

evaluation of newly defined occlusal dimensions.

Quintessence Int 2017;48:181-91.

Edelhoff D, Beuer F, Schweiger J, Brix O, Stimmelmayr M,

Guth JF. CAD/CAM-generated high-density polymer

restorations for the pretreatment of complex cases: a case

report. Quintessence Int 2012;43:457-67.

Nihei T, Dabanoglu A, Teranaka T, Kurata S, Ohashi K, Kondo

Y, et al. Three-body-wear resistance of the experimental

composites containing filler treated with hydrophobic silane

coupling agents. Dent Mater 2008;24:760—4.

[10] Pallav P, Davidson CL, de Gee AJ. Wear rates of composites,
an amalgam, and enamel under stress-bearing conditions. J
Prosthet Dent 1988;59:426-9.

[11] Fang H. Optimization and standardization of the Erlangen
system for simulation of contact wear of direct restorations.
In: Doctoral dissertation (in German). Munich, Ger:
Ludwig-Maximilians-University; 1993.

[12] Sobota M. In-vitro wear of experimental composites with
variation of the filler content, the filler size and the
antagonist size and shape. In: Doctoral dissertation (in
German). Munich, Ger: Ludwig-Maximilians-University;
2001.

[13] Scheufele P. Influence of parameter variations on the in vitro
wear of dental composites. In: Doctoral dissertation (in
German). Munich, Ger: Ludwig-Maximilians-University;
2000.

[14] DeLlong R, Sakaguchi RL, Douglas WH, Pintado MR. The wear
of dental amalgam in an artificial mouth: a clinical
correlation. Dent Mater 1985;1:238-42.

[15] Dupriez ND, von Koeckritz AK, Kunzelmann KH. A
comparative study of sliding wear of nonmetallic dental
restorative materials with emphasis on micromechanical
wear mechanisms. ] Biomed Mater Res B Appl Biomater
2015;103:925-34.

[16] Biittinghaus F. Dreikorperverschleifs und
oberflaichenermiidung von kompositfiillungswerkstoffen. In:
Doctoral dissertation (in German). Munich, Ger:
Ludwig-Maximilians-University; 2004.

[17] De Gee AJ, Pallav P, Davidson CL. Effect of abrasion medium
on wear of stress-bearing composites and amalgam in vitro.
] Dent Res 1986;65:654-8.

[18] De Gee AJ, Pallav P, Werner A, Davidson C. Influence of
sliding action of food on wear of stress-bearing composites.
J Dent Res 1989;68:114.

[19] De Gee AJ, Pallav P. Occlusal wear simulation with the ACTA
wear machine. ] Dent 1994;22(Suppl 1):521-7.

[20] Pallav P, de Gee AJ, Werner A, Davidson CL. Influence of
shearing action of food on contact stress and subsequent
wear of stress-bearing composites. ] Dent Res 1993;72:56-61.

[21] Gugel IL, Grupe G, Kunzelmann KH. Simulation of dental
microwear: characteristic traces by opal phytoliths give
clues to ancient human dietary behavior. Am J Phys
Anthropol 2001;114:124-38.

[22] Kunzelmann KH. Verschleissanalyse und-quantifizierung
von Fillungsmaterialien in vivo und in vitro. Aachen:
Shaker; 1998.

[23] Manapat JZ, Chen Q, Ye P, Advincula RC. 3D printing of
polymer nanocomposites via stereolithography. Macromol
Mater Eng 2017;302:1600553.

[24] Ligon SC, Liska R, Stampfl Jr, Gurr M, Miilhaupt R. Polymers
for 3D printing and customized additive manufacturing.
Chem Rev 2017;117:10212-90.

%

8

El


https://doi.org/10.1016/j.dental.2019.10.005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0010
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0015
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0020
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0025
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0030
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0035
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0040
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0045
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0050
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0055
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0060
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0065
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0070
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0075
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0080
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0085
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0090
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0095
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0100
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0105
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0110
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0115
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0120

1812

DENTAL MATERIALS 35 (2019) 1805-1812

(23]

[26]

Weng Z, Zhou Y, Lin W, Senthil T, Wu L. Structure-property
relationship of nano enhanced stereolithography resin for
desktop SLA 3D printer. Composites A Appl Sci
Manufacturing 2016;88:234-42.

Gong H, Beauchamp M, Perry S, Woolley AT, Nordin GP.
Optical approach to resin formulation for 3D printed
microfluidics. RSC Adv 2015;5:106621-32.

[27] Jorgensen KD, Asmussen E. Occlusal abrasion of a composite

restorative resin with ultra-fine filler-an initial study.
Quintessence Int Dent Dig 1978;9:73-8.

[28] Jorgensen KD, Horsted P, Janum O, Krogh J, Schultz J.

Abrasion of class 1 restorative resins. Scand ] Dent Res
1979;87:140-5.

[29] Jorgensen KD. In vitro wear tests on macro-filled composite

(30]

(31]

(32]

(33]

(34]

(35]

36]

(371

(38]

restorative materials. Aust Dent ] 1982;27:153-8.

Bayne SC, Taylor DF, Heymann HO. Protection hypothesis for
composite wear. Dent Mater 1992;8:305-9.

LiY, Swartz ML, Phillips RW, Moore BK, Roberts TA. Effect of
filler content and size on properties of composites. ] Dent
Res 1985;64:1396-401.

Braem M, Finger W, Van Doren VE, Lambrechts P, Vanherle G.
Mechanical properties and filler fraction of dental
composites. Dent Mater 1989;5:346-8.

Chung KH. The relationship between composition and
properties of posterior resin composites. ] Dent Res
1990;69:852-6.

Lutz F, Phillips RW. A classification and evaluation of
composite resin systems. J Prosthet Dent 1983;50:480-8.
Venhoven BA, de Gee AJ, Werner A, Davidson CL. Influence
of filler parameters on the mechanical coherence of dental
restorative resin composites. Biomaterials 1996;17:

735-40.

Condon JR, Ferracane JL. In vitro wear of composite with
varied cure, filler level, and filler treatment. ] Dent Res
1997,76:1405-11.

Condon JR, Ferracane JL. Factors effecting dental composite
wear in vitro. ] Biomed Mater Res 1997;38:303-13.

Turssi CP, Ferracane JL, Vogel K. Filler features and their
effects on wear and degree of conversion of particulate
dental resin composites. Biomaterials 2005;26:

4932-7.

[39] Jaarda MJ, Wang RF, Lang BR. A regression analysis of filler

(40]

(41]

(42]

(43]

particle content to predict composite wear. ] Prosthet Dent
1997,77:57-67.

Hu X, Shortall AC, Marquis PM. Wear of three dental
composites under different testing conditions. ] Oral Rehabil
2002;29:756-64.

Montes-G GM, Draughn R. In vitro surface degradation of
composites by water and thermal cycling. Dent Mater
1986;2:193-7.

Frazier KB, Sarrett DC. Wear resistance of dual-cured resin
luting agents. Am ] Dent 1995;8:161-4.

Venhoven B, De Gee A, Werner A, Davidson C. Influence of
filler parameters on the mechanical coherence of dental
restorative resin composites. Biomaterials 1996;17:735-40.

(44]

(45]

[46]

(47]

(48]

[49]

(0]

(51]

(52]

(53]

(>4]

(53]

[56]

[57]

(58]

(591

Séderholm K, Richards N. Wear resistance of composites: a
solved problem? Gen Dent 1998;46:256-63, quiz 64-5.

Lim BS, Ferracane JL, Condon JR, Adey JD. Effect of filler
fraction and filler surface treatment on wear of microfilled
composites. Dent Mater 2002;18:1-11.

Reich SM, Petschelt A, Wichmann M, Frankenberger R.
Mechanical properties and three-body wear of veneering
composites and their matrices. ] Blomed Mater Res A
2004;69:65-9.

Schwartz JI, Soderholm KJ. Effects of filler size, water, and
alcohol on hardness and laboratory wear of dental
composites. Acta Odontol Scand 2004;62:102-6.

Sideridou I, Tserki V, Papanastasiou G. Effect of chemical
structure on degree of conversion in light-cured
dimethacrylate-based dental resins. Biomaterials
2002;23:1819-29.

Barszczewska-Rybarek IM. Structure-property relationships
in dimethacrylate networks based on Bis-GMA, UDMA and
TEGDMA. Dent Mater 2009;25:1082-9.

Musanje L, Ferracane JL, Ferracane LL. Effects of resin
formulation and nanofiller surface treatment on in vitro
wear of experimental hybrid resin composite. ] Biomed
Mater Res B Appl Biomater 2006;77:120-5.

Kawai K, Iwami Y, Ebisu S. Effect of resin monomer
composition on toothbrush wear resistance. J Oral Rehabil
1998;25:264-8.

Sekiya K, Okamoto A, Fukushima M, Iwaku M. In vivo wear
pattern of experimental composite resins based on different
resin monomers. Dent Mater ] 1993;12:145-58.

Suh NP. Tribophysics. Englewood Cliffs, New Jersey 07632,
USA: Pretice-Hall; 1986, 1986.

Es-Said O, Foyos J, Noorani R, Mendelson M, Marloth R,
Pregger B. Effect of layer orientation on mechanical
properties of rapid prototyped samples. Mater
Manufacturing Processes 2000;15:107-22.

Kulkarni P, Marsan A, Dutta D. A review of process planning
techniques in layered manufacturing. Rapid Prototyping J
2000;6:18-35.

Manapat JZ, Mangadlao JD, Tiu BDB, Tritchler GC, Advincula
RC. High-strength stereolithographic 3D printed
nanocomposites: graphene oxide metastability. ACS Appl
Mater Interfaces 2017;9:10085-93.

Chockalingam K, Jawahar N, Chandrasekhar U. Influence of
layer thickness on mechanical properties in
stereolithography. Rapid Prototyping J 2006;12:106-13.
Chockalingam K, Jawahar N, Chandrasekar U, Ramanathan
K. Establishment of process model for part strength in
stereolithography. ] Mater Process Technol 2008;208:
348-65.

Kessler A, Ilie N. Impact of printing orientations, aging and
fracture origins in 3D-printed resin composites. In: Poster
presentation at the 97nd general session and exhibition of
the IADR; 2019. Jun 19-22, 2019, Abstract No 0657.


https://doi.org/10.1016/j.dental.2019.10.005
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0125
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0130
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0135
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0140
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0145
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0150
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0155
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0160
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0165
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0170
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0175
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0180
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0185
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0190
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0195
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0200
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0205
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0210
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0215
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0220
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0225
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0230
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0235
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0240
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0245
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0250
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0255
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0260
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0265
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0270
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0275
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0280
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0285
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0290
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295
http://refhub.elsevier.com/S0109-5641(19)30878-4/sbref0295

	Three-body wear of 3D printed temporary materials
	1 Introduction
	2 Material and methods
	3 Results
	4 Discussion
	5 Conclusion
	References


