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Objective. To investigate the effect of collagen cross-links on the stability of adhesive prop-

erties, the degree of conversion within the hybrid layer, cytotoxicity and the inhibition

potential of the MMPs’ activity.

Methods. The dentin surfaces of human molars were acid-etched and treated with primers

containing: 6.5 wt% proanthocyanidin, UVA-activated 0.1 wt% riboflavin, 5 wt% glutaralde-

hyde and distilled water for 60 s. Following, dentin was bonded with Adper Single Bond

Plus  and Tetric N-Bond; and restored with resin composite. The samples were sectioned

into  resin–dentin “sticks” and tested for microtensile bond strength (�TBS) after immedi-

ate  (IM) and 18-month (18 M) periods. Bonded sticks at each period were used to evaluate

nanoleakage and the degree of conversion (DC) under micro-Raman spectroscopy. The enzi-

matic activity (P1L10 cross-linkers, P1L22 MMPs’ activities) in the hybrid layer was evaluated
Glutaraldehyde

Dental bonding

under confocal microscopy. The culture cell (NIH 3T3 fibroblast cell line) and MTT  assay were

performed to transdentinal cytotoxicity evaluation. Data from all tests were submitted to

l analysis (  ̨ = 0.05).
appropriate statistica
Results. All cross-linking primers reduced the degradation of �TBS compared with the control

group after 18 M (p > 0.05). The DC was not affected (p > 0.213). The NL increased after 18 M

for  all experimental groups, except for proanthocyanidin with Single Bond Plus (p > 0.05). All
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of the cross-link agents reduced the MMPs’ activity, although this inhibition was more  pro-

nounced by PA. The cytotoxicity assay revealed reduced cell viability only for glutaraldehyde

(p  < 0.001).

Significance. Cross-linking primers used in clinically relevant minimized the time degrada-

tion  of the �TBS without jeopardizing the adhesive polymerization, as well as reduced the

collagenolytic activity of MMPs. Glutaraldeyde reduced cell viability significantly and should

be  avoided for clinical use.
© 2016 Academy of Dental Materials. Published by Elsevier Ltd. All rights reserved.

1

T
o
c
t
t
c
a
t
a
o
e

t
b
c
c
d
m
d
a
l
n
c

p
h
t
i
m
v
e
m
[
t
c
[

h
o
l
c
a
t
p
i
r

2

.  Introduction

he longevity of hybrid layers depends upon the stability
f their components, such as collagen fibrils and polymeric
hains [1]. However, collagen fibrils are not completely infil-
rated by resin monomers when exposed by acid etching [2,3],
hereby impeding optimal protection against denaturation
hallenges. Unprotected collagen is more  prone to creep [4]
nd cyclic fatigue rupture [5] after prolonged function. Addi-
ionally, these resin-sparse collagen fibrils are also filled with
nd surrounded by water, which participates in the hydrolysis
f resin matrices by esterases and collagen by collagenolytic
nzymes [6].

Increasing the collagen’s resistance against the degrada-
ion process may improve the stability of the resin–dentin
onded interface; this was the main purpose of incorporating
ollagen cross-linkers into the bonding process [7–9]. Collagen
ross-linkers are effective in protecting collagen fibrils from
egradation through enhancing the collagen’s chemical and
echanical properties [10–13]. More  recently, their benefits in

entin bonding have been credited to their ability to inhibit the
ctivity of host-derived metalloproteinases [8,14,15]. However,
iterature showing direct evidence of the activity of endoge-
ous dentin MMPs  within the hybrid layer after treatment by
ross-linkers agents is still scarce.

On the other hand, collagen degradation is only one
art of the biodegradation process, and it is not clear
ow collagen cross-linkers can affect the adhesive proper-

ies of the hybrid layer. Collagen cross-linkers showed an
nhibitory polymerization effect on dimethacrylates [16] that

ay impair the achievement of an adequate degree of con-
ersion inside the hybrid layer and jeopardize the bonding
ffectiveness [4]. Incomplete polymerization of the adhesive
onomers has been suggested as one reason for nanoleakage

17–19] due to the formation of a porous hybridoid struc-
ure with reduced sealing ability [20–22]. All of these factors
an also affect the cytotoxicity of an adhesive interface
23,24].

Although several collagen cross-linkers, such as glutaralde-
yde and proanthocyanidins, have shown therapeutic effects
n dentin collagen [25–28]. This requires their use for pro-

onged application times (10 min  to 4 h), which restricts their
linical applicability. The comparison of different, recently
ccredited collagen cross-linkers, applied at clinically relevant
imes, might be useful to select the most effective agent in

reventing collagen degradation, while inducing low cytotox-

city, with low polymerization inhibition yet providing stable
esin–dentin bond interfaces over time.
Thus, the aim of this study was to evaluate the transdenti-
nal cytotoxicity, the stability of the resin-dentin interfaces
by microtensile and nanoleakage tests, the degree of conver-
sion for the adhesive by in situ micro-Raman spectroscopy
and the collagenolytic activity of the adhesive interface using
in situ zymography, both with and without the incorporation
of cross-linkers into the dentin bonding protocol.

2.  Materials  and  methods

2.1.  Tooth  preparation  and  experimental  design

Seventy-six extracted, caries-free human third molars were
used after approval of the Institutional Ethics Committee from
the State University of Ponta Grossa, Paraná, Brazil (protocol
314.563). The teeth were stored in 0.5% chloramine solution
and used within two months after extraction. A flat dentin
surface was exposed after wet-grinding the occlusal enamel
using 180-grit SiC paper and 600-grit SiC paper for 60 s.

The dentin of forty teeth was etched for 15 s with 35% phos-
phoric acid gel (Scotchbond etchant, 3M ESPE, St. Paul, USA,
batch number N261433), rinsed with water (30 s), air-dried (5 s)
and kept slightly moist. The specimens were then randomly
allocated to eight groups according to the combination of
the main factors: (1) collagen cross-linking treatment (6.5 wt%
proanthocyanidin, ultra-violet activated-0.1 wt%  riboflavin,
5 wt% glutaraldehyde and distilled water [control group]) and
(2) two etch-and-rinse adhesive systems (Adper Single Bond
Plus [SB] and Tetric N-Bond [TN], as detailed in Table 1). A total
of five teeth were employed per experimental group.

The acid-etched dentin surfaces were primed according to
the experimental groups (Table 1). For the riboflavin (RB), the
dentin surfaces were further exposed to ultraviolet light for
2 min  with a UV lamp (Philips, Hamburg, Germany; � = 370 nm
at 3 mW/cm2) before air-drying [8]. The light-curing steps were
performed using an LED (Radii Cal, SDI, Bayswater, Victoria,
Australia; 1200 mW/cm2). Resin composite build-ups (Z250,
3M ESPE, Shade A3, batch number N549511) were incremen-
tally constructed, and each portion was light-cured (40 s). The
bonded teeth were then stored for 24 h in distilled water at
37 ◦C.

Then, the specimens were longitudinally sectioned in both
the mesiodistal and buccolingual directions across the bonded
interface in a cutting machine (Buehler, Lake Bluff, USA), to

obtain resin–dentin sticks (1 mm ). The number of premature
failures per tooth during specimen preparation was recorded.
The cross-sectional area of each stick was measured with a

dx.doi.org/10.1016/j.dental.2016.03.008
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Table 1 – Description of all experimental groups, composition and application mode.

Product (company) Composition Application mode

Proanthocyanidin (PA) primer
(Mega Natural Gold, Madera, USA)
Batch number 05592502-01

Proanthocyanidin-grape seed extract
6.5% weight, distilled water

After acid etching step, application for 60 s with gentle
agitation using a fully satured applicator. Gently
air-drier for 5 s and kept slightly moist the surface

Riboflavin (RB) primer
(Fisher Scientific GmbH, Schwerte,
Germany)
Batch number 070046

Riboflavin 0.1% weight, distilled water After acid etching step, application for 60 s with gentle
agitation using a fully satured applicator. After that,
irradiation using UVA-light for 2 min. Gently air-drier
for 5 s and kept slightly moist the surface

Glutaraldehyde (GA) primer
(Fisher Scientific GmbH, Schwerte,
Germany)
Batch number 186852

Glutaraldehyde 5% weight, distilled
water

After acid etching step, application for 60 s with gentle
agitation using a fully satured applicator. Gently
air-drier for 5 s and kept slightly moist the surface

Control Group (CT) Distilled water After acid etching step, application for 60 s with gentle
agitation using a fully satured applicator. Gently
air-drier for 5 s and kept slightly moist the surface

Single Bond Plus (SB)
(3M ESPE, St. Paul, USA)
Batch number N531785

Ethyl alcohol, BisGMA, silane treated
silica (nanofiller), HEMA, copolymer of
acrylic and itaconic acids, glycerol
1,3-dimethacrylate, water, UDMA,
diphenyliodonium
hexafluorophosphate, EDMAB

After  treatment according the experimental groups,
application 2 consecutive coats of adhesive for 15 s with
gentle agitation using a fully saturated applicator.
Gently air thin for 5 s to evaporate solvent. Light-cure
for 10 s

Tetric N-Bond (TN)
(Ivoclar Vivadent AG,Schaan,
Liechtenstein)
Batch number L50568

Phosphonic acid acrylate, HEMA,
BisGMA, UDMA, ethanol, nanofiller,
catalysts and stabilizer

After treatment according the experimental groups,
application 2 consecutive coats of adhesive for 15 s with
gentle agitation using a fully saturated applicator.
Gently air thin for 5 s to evaporate solvent. Light-cure
for 10 s

oxyet
BisGMA: bisphenol a diglycidyl ether dimethacrylate; HEMA: 2-hydr
4-dimethyl aminobenzoate.

digital caliper (Absolute Digimatic, Mitutoyo, Tokyo, Japan) to
the nearest 0.01 mm.

2.2.  Resin–dentin  microtensile  bond  strength  (�TBS)

For this test, 40 teeth (n = 5 teeth per group) previously restored
were used. Each bonded stick was attached to a jig for
microtensile testing with cyanoacrylate resin (Super Bonder
Gel, Loctite, São Paulo, Brazil) and subjected to a tensile force
in a universal testing machine (Kratos, São Paulo, SP, Brazil) at
0.5 mm/min. The failure modes were evaluated under stere-
omicroscopy at 40× magnification and classified as cohesive
adhesive or adhesive/mixed.

2.3.  Nanoleakage  evaluation  (NL)

Two resin-bonded sticks from each tooth at each storage
period (not tested in �TBS) were randomly selected. The spec-
imens were immersed in ammoniacal 50 wt% silver nitrate
solution [22] in darkness for 24 h. Then, they were rinsed
thoroughly in distilled water and photo-developed (8 h) under
fluorescent light to reduce the silver ions into metallic silver
grains. The specimens were polished down  until 2500-grit SiC
paper and 1 and 0.25 �m diamond paste (Buehler Ltd., Lake
Bluff, IL, USA). They were ultrasonically cleaned, air-dried,
mounted on stubs and coated with carbon (MED 010, Balzers

Union, Balzers, Liechtenstein). The interfaces were observed
in a scanning electron microscope (SEM), in the backscattered
mode at 12 kV (VEGA 3 TESCAM, Shimadzu, Tokyo, Japan).
Three images were taken of each specimen: the first image
hyl methacrylate; UDMA: diurethane dimethacrylate; EDMAB: ethyl

was in the center of the stick, while the next two  were obtained
0.3 mm left and right from the first picture, respectively [29].

A total of six images were obtained per tooth at each
period (3 images × 2 bonded sticks). A total of 30 images were
obtained per group (6 images × 5 teeth) by a blinded author. We
measured the relative percentages of NL within the adhesive
and hybrid layers with the ImageTool 3.0 software (Univer-
sity of Texas Health Science Center, San Antonio, USA), as
described earlier [19,30].

2.4.  In  situ  degree  of  conversion  (DC)  within
adhesive/hybrid  layers

Two resin–dentin sticks were randomly selected from the
immediate period and used to evaluate the DC immedi-
ately after sectioning. The sticks were wet polished using
1500- and 2000-grit SiC paper. The specimens were ultrason-
ically cleaned for 10 min  and positioned into micro-Raman
equipment (Senterra spectrophotometer Bruker, Ettlingen,
Baden-Württemberg, Germany), which was first calibrated for
zero and then for coefficient values using a silicon sample.
The samples were analyzed using a 20 mW Neon laser with
532 nm wavelength, spatial resolution of 3 �m,  spectral resolu-
tion 5 cm−1, accumulation time of 30 s with 5 co-additions and
100× magnification (Olympus microscope, London, UK) with
a 1-�m beam diameter. Spectra were obtained at the dentin-
adhesive interface, at three random sites (per bonded stick)

within intertubular-infiltrated dentin. Spectra of uncured
adhesives were taken as references. Post-processing of the
spectra was performed using the Opus Spectroscopy Software
version 6.5. The ratio of double-bond content of monomer to

dx.doi.org/10.1016/j.dental.2016.03.008
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olymer in the adhesive was calculated according to the fol-
owing formula: DC (%) = (1 − [R cured/R uncured]) × 100, where
R’ is the ratio of aliphatic and aromatic peak intensities at
639 cm−1 and 1609 cm−1 in cured and uncured adhesives.

.5.  In  situ  zymography

 dye-quenched MMP  probe based on gelatin was prepared by
eans of a fluorescein isothiocyanate (FITC) hypersaturated

elatin. 5 mg  of FITC was dissolved in 2 ml  0.1M sodium car-
onate/bicarbonate buffer (pH 9.0, Sigma Aldrich, Milwaukee,
SA). This reactant was added dropwise to a 1 mg/ml  gelatin
olution in the dark and was incubated at room tempera-
ure for 2 h. The reacted FITC–gelatin conjugate was isolated
rom unbound FITC by means of a G-25M Sephadex column.
he fluorescein-to-protein ratio of >15 was confirmed from
bsorbance readings at 495 nm and 280 nm,  respectively. This
MP-substrate confocal dye was dissolved (0.3 wt%) in dis-

illed water and actively applied for 60 s onto the phosphoric
cid-etched dentin before the bonding agents and cross-
inking primers were applied.

Three teeth per group (n = 3) were bonded as previously
escribed and cut into resin–dentin slabs; their interfaces were
bserved by confocal laser scanning microscopy (CLSM), sim-

larly to a previous study [31]. The specimens were examined
sing a CLSM (Leica SP5 CLSM, Heidelberg, Germany) equipped
ith a 63×/1.4 NA oil immersion lens using 468-nm laser illu-
ination. The z-stack scans (one at each micrometer up to

0 �m below the surface) were compiled into single projec-
ions. Each resin–dentin interface was entirely characterized,
nd images representing the MMP-activity observed along the
onded interfaces were captured.

.6.  Cytotoxicity  evaluation:  cell  culture  and  MTT
ssay

wenty-four teeth were used in this test. Dentin disks with
 thickness of 0.6 mm were obtained from the mid-coronal
entin of each tooth using a cutting machine (Isomet 1000,
uehler, Lake Bluff, USA). The disks were carefully exam-

ned with a stereomicroscope at 40× to confirm the absence
f enamel and defects resulting from pulp horn projections.
hen, the occlusal sides of the disks were manually finished
ith wet  320-grit silicon carbide paper to reach a final thick-
ess of 0.5 mm (Mitutoyo South Americana Ltd., Suzano, SP,
razil). Afterwards, a smear layer was produced with 600-grit
iC on both sides of the disks and immediately removed by
.5 M EDTA (pH 7.4) for 60 s. After abundant rinsing with deion-
zed water, the dentin’s permeability was measured through

 hydraulic conductance device [32] to permit a homoge-
ous distribution of the dentin disks among the experimental
roups (n = 6 disks per group). The dentin disks were pos-
tioned in metallic devices and autoclaved (20 min/121◦ C). The
cclusal surfaces of the dentin disks were etched with 35%
hosphoric acid (15 s), carefully rinsed with deionized water

10 s) and blot dried with sterile cotton pellets.

The NIH/3T3 fibroblast cell line was cultured in Dulbecco’s

odified Eagle’s medium (DMEM) containing 10% fetal bovine
erum and 1% penicillin/streptomycin (10,000 U/100 �g/ml) at
7 ◦C with 5% CO2 in a humidified atmosphere. Briefly, 4 × 104
( 2 0 1 6 ) 732–741 735

cells were added to each well of a 24-well plate. After 24 h,
the medium was removed; the cells were washed twice with
phosphate buffer solution (PBS). DMEM containing 1% fetal
bovine serum and trans-well chambers were added into each
well. The dentin disks were carefully added, and 10 �l of each
cross-linking primer was applied onto the occlusal surface. For
the riboflavin group, the UVA-light was irradiated by a lamp,
as previously described, using a 10.4 mm tip that completely
covered the culture well (24-well format). This protocol fol-
lowed Bouillaguet et al. [33] to prevent modifications to the
cell mitochondrial activity.

The trans-well was removed and the cells were washed
with phosphate-buffered saline (PBS) 24 h later. MTT  cell
viability was determined using 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT; Sigma Chemical Co.,
St. Louis, USA) according to the method of Tada et al. [34] with
some modifications. MTT solution was added (1.0 mg/ml), and
cell viability was then assessed in a colorimetric assay using
mitochondrial dehydrogenase activity in active mitochondria
to form purple formazan. The absorbance of each well was
read at 570 nm using a plate reader (EL808B, BioTech Instru-
ments Inc., Winooski, VT, USA). Cell viability was expressed as
the percentage of optical values in the treated samples versus
the concurrent control (no treatment), considered as 100%. All
of the experiments were performed in triplicate.

2.7.  Statistical  analysis

The �TBS (MPa) and NL (%) from the same experimental unit
were averaged for statistical purposes at each storage time.
The bonded sticks with premature and cohesive failures were
not included in the tooth mean, due to their low frequency in
the experiment.

The Kolmogorov–Smirnov test was employed to assess
whether the data from each test (�TBS, NL, DC and cyto-
toxicity) followed a normal distribution. Barlett’s test was
performed to determine if the assumption of equal variances
was valid. After observing the data’s normality and equality
of the variances, the data from the �TBS (MPa)  and NL (%) of
each adhesive were subjected to a two-way repeated measure
ANOVA (on solutions and storage time). The data from the DC
(%) and cytotoxicity (%) of each adhesive were subjected to a
one-way ANOVA (on solutions). For all of the test Tukey’s test
was used for pairwise comparisons (  ̨ = 0.05).

3.  Results

3.1.  Microtensile  bond  strength

Approximately 29–37 bonded sticks could be obtained per
tooth, including the pre-test failures. The mean cross-
sectional area was 0.9 ± 0.13 mm2, and no differences among
the groups were detected (data not shown; p > 0.05). Most of
the failures were mixed (data not shown). None of the cross-
linker primers affected the immediate �TBS of either adhesive

(Table 2). For SB, all of the primers except the control group
produced stable �TBS after 18 months of storage. A similar
trend was observed for TN, except that degradation was also
observed in the glutaraldehyde group (Table 2).

dx.doi.org/10.1016/j.dental.2016.03.008
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Table 2 – Means and standard deviations of �TBS (MPa)  for all experimental groups.

Groups SB TN

Immediate 18-month Immediate 18-month

Control 39.5 (7.9) a 13.9  (1.8) b 36.8 (4.7) A 13.9 (1.8) D
Proanthocyanidin 36.2 (5.5) a 31.9 (4.3) a 29.2 (1.2) ABC 27.6 (6.3) BC
UVA-riboflavin 37.1 (9.7) a 31.6 (3.5) a 31.5 (6.9) AB 25.1 (1.3) BC
Glutaraldehyde 38.5 (2.4) a 29.7 (2.6) a 35.7 (1.9) AB 24.2 (1.4) C

Comparisons are only valid within the same adhesive system. Means identified with the same letter are statistically similar (Tukey’s test;
p > 0.05).

Table 3 – Means and standard deviations of nanoleakage (%) for all experimental groups.

Groups SB TN

Immediate 18-month Immediate 18-month

Control 7.2 (4.5) Aa 20.3 (4.6) Bb 19.5 (3.8) Ff 25.9 (3.5) Eg
Proanthocyanidin 4.6 (2.1) Aa 8.0 (0.9) Aa 13.2  (4.8) Df 15.7  (1.9) Cg
UVA-riboflavin 4.5 (2.6) Aa 11.6 (1.6) Ab 13.9  (1.9) Df 20.0  (2.1) Dg
Glutaraldehyde 6.1 (2.3) Aa 14.7 (2.4) Bb 17.6 (7.2) Ef 24.2 (2.3) Eg

Comparisons are only valid within the same adhesive system. In each colu
similar. In each row (for each adhesive), means identified with the same lo

Table 4 – Means and standard deviations of the degree of
conversion (%) for all experimental groups.

Groups SB TN

Control 79.4 (7.2) A 77.6 (6.8) a
Proanthocyanidin 79.7 (6.0) A 77.7 (7.8) a
UVA-riboflavin 73.7 (5.8) A 71.9 (7.4) a
Glutaraldehyde 77.5 (9.0) A 72.7 (8.8) a

Comparisons are only valid within the same adhesive system. No

The aldehyde group is able to interact chemically with the
significant difference was observed among groups (Tukey’s test;
p > 0.05).

3.2.  Nanoleakage

For SB, reduced nanoleakage was observed at the immediate
period for all of the primers (Table 3). This increased signifi-
cantly after 18 months for all of the primers (p < 0.001), except
proanthocyanidin. For TN, a more  pronounced nanoleakage
was observed at the immediate period for the control and
glutaraldehyde groups (p < 0.001). This increased significantly
after 18 months of water storage for all of the groups (p < 0.001)
(Table 3). Representative SEM images of the resin-dentin inter-
faces for the different experimental groups are depicted in
Fig. 1.

3.3.  Degree  of  conversion

No statistically significant differences (p > 0.213) were
observed among the experimental groups for both of the
adhesive systems (Table 4).

3.4.  In  situ  zymography

In the control groups of both of the adhesive systems, the

in situ zymography revealed an intense green fluorescence at
the hybrid layer, indicating strong activity of MMPs (Fig. 2). The
MMP  activity for both adhesives was completely eliminated
mn, means identified with the same uppercase letter are statistically
wercase letters are statistically similar (Tukey’s test; p > 0.05).

with the preliminary application of the proanthocyanidin
primer. In the UVA-riboflavin and glutaraldehyde groups, an
expressive reduction of MMP  activity was also observed for
both adhesives, although not to the same extent as that
achieved with proanthocyanidin (Fig. 2).

3.5.  Cell  viability

The treatment with glutaraldehyde reduced 81.1 ± 4% of cell
viability in which was statistically different than the other
groups (p < 0.001). UVA-riboflavin (0.1%) and proanthocyanidin
(6.5%) did not alter the cell viability, compared with the control
group (Fig. 3).

4.  Discussion

This study evaluated the use of aqueous primers contain-
ing different collagen cross-links in the bonding protocol
applied on demineralized dentin under clinically relevant
time periods. Although some studies have had the same aim
[8,12,35], they did not compare the most effective agents in a
single experimental design. We observed that all of the cross-
linking agents employed produced stable bond strength after
18 months of water storage for both adhesives, which is in
agreement with previous studies [8,27].

The chemical and structural characteristics of each cross-
linking agent determine its ability to interact and modify the
dentin matrix and the consequent impact on the stability of
the collagen, the vulnerability of the adhesive interfaces to
degradation and its cytotoxic potential [36,37]. For instance,
glutaraldehyde has a five-carbon aliphatic molecule with an
aldehyde at each end of the chain, rendering it bifunctional.
amino groups of collagen [38], thus increasing the strength of
the collagen [39] and minimizing the degradation of the adhe-
sive interface [28]. The disadvantage of this agent is that it

dx.doi.org/10.1016/j.dental.2016.03.008
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Fig. 1 – Representative backscattered SEM images of the resin–dentin interfaces bonded for different experimental groups.
Silver nitrate uptake (white hands) occurred practically within the hybrid layer in all groups. When control groups was
performed significantly increase of silver nitrate deposition occurred within the HL, as well as, adhesive layer and inside the
dentinal tubules in comparison with the different MMP-inhibitors applied, mainly after 18-month of water storage. CR:
c
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omposite-resin; HL: hybrid layer; DE: dentin.

romotes rapid surface cross-linking of the tissue, generating
 barrier that impedes its further diffusion into the tissue bulk,
eopardizing the fixation of the tissue as the depth of the tis-
ue increases [37,40]. This might be one of the reasons why this
gent was not capable of completely inhibiting the activity of
MPs  in the deeper region of the hybrid layer (Fig. 2).

Riboflavin (vitamin B2) was also shown to reduce the degra-
ation of the adhesive interface in both the present and
arlier studies [8,35]. The high energy of UVA-light (365 nm)
reaks down weak and intrinsic cross-links among collagen
brils and generates free oxygen radicals. The reactive oxygen
pecies can induce the formation of new covalent and strong
ross-links within collagen [41]. This occurs through the bind-
ng of the functional hydroxyl groups in riboflavin to proline

nd/or lysine in the collagen [42].

Proanthocyanidins are natural polyphenolic compounds
hat are widely used as food supplements. Due to their
free-radical scavenging capacity, high affinity to protein
and antioxidant potential, these materials have been exten-
sively studied for enhancing dentin bonds [36,43,44]. The
stabilization of the dentin bonding after water storage can
be explained by four interaction mechanisms between the
proanthocyanidin and proteins, including covalent, ionic
and hydrogen bonding, as well as hydrophobic interac-
tions [36,44,45]. Proline-rich proteins like collagen have an
extremely high affinity to proantocyandin [46], yielding strong
bonds. This interaction primarily occurs through hydrogen
bonding between the protein amide carbonyl group of the col-
lagen and the phenolic hydroxyl group of the cross-linking
agent [47].

Riboflavin and proanthocyanidin are very safe agents, as

they did not reduce cell viability in the cytotoxicity test,
thus overcoming some of the drawbacks that are typically
encountered with synthetic cross-linking agents such as
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Fig. 2 – The confocal micrographs of the in situ MMP-activity at the dentin-adhesive interface after incubation for 24 h. The
figures SBCT and TNCT represent the control groups and show the intense activity of MMPs  (green staining) at the hybrid
layer (black hand) and beneath it. The figures SBGA and TNGA represent the glutaraldehyde groups and exhibit the
considerable reduction of the intensity of the active MMP-binding fluorescent dye. However, there is still moderate green
staining (enzymatic activity) at the top of the hybrid layer. In contrast, the cross-link treatment using proanthocyanidin
(Figure PA) eliminated almost entirely the MMP-activity represented by the lack of green staining at the thick hybrid layer. In
the case of UVA-activated riboflavin the green staining was somewhat between the control group and the treatment with
glutaraldehyde. The pre-treatment using riboflavin reduced the MMP  activity but not in a greater extent as

.
proanthocyanidin. CR: composite-resin and HL: hybrid layer

glutaraldehyde. The high cytotoxicity of glutaraldehyde might
be because this agent suffers from depolymerization [40,48].
The residues from this depolymerization along with uncured
molecules render it very cytotoxic, as reported based on
the MTT  assay of the present investigation and in previ-
ous investigations [36,49,50]. These two disadvantages make
glutaraldehyde the least adequate cross-linking agent for
incorporation into the bonding protocol.

The literature about the cytotoxic potential of riboflavin is

controversial [33,37,42,51]. We used the transdentinal method
in the present study’s MTT  assay to better simulate the clin-
ical situation. In this case, the product is applied onto the

Fig. 3 – Graphic representation of the effect of on 3T3 cells
after 24 h of exposure in the MTT  assay. ***Statistical
difference compared to the other groups (Tukey’s test;
p < 0.001).
dentin surface, where it is capable of protecting the underlying
cells. The other studies reporting that riboflavin is cytotoxic
applied the product directly onto the cell culture [33,37]. On
the other hand, proanthocyanidin’s lack of cytotoxicity is in
agreement with other studies [36,48,52]. The high affinity of
proanthocyanidin to the organic matrix of collagen may lead
to effective cross-linking without the production of cytotoxic
residual molecules, rendering it a safe product for use in
dentin bonding.

A high degree of conversion for the adhesive is critical to
produce a high cross-linked polymer within the hybrid layer
and also yield adhesive interfaces that is less prone to degra-
dation [17–19]. Faithfully, the use of the cross-linking agents
did not significantly affect the degree of conversion within the
hybrid layer, which suggests that none of the agents jeopar-
dized the polymerization of adhesive system when applied
like primers.

Although proanthocyanidins were reported to have the
potential to reduce the polymerization efficacy of resins, this
seems to depend on the concentration of the agent [9,53]
as well as how this cross-linking is incorporated into the
bonding process. For instance, the incorporation of proan-
thocyanidin into a simplified etch-and-rinse adhesive system
in concentrations equal to or higher than 2% resulted in
inadequate polymerization of the adhesive and the forma-

tion of microvoids within the adhesive layer. [53,54] In the
present study, the polymerization of the adhesive was not
jeopardized, even when applying proanthocyanidin at higher
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was effective in minimizing the degradation of the �TBS of
d e n t a l m a t e r i a l s 

oncentrations (6.5 wt%). Perhaps the only substrate that the
roanthocyanidin has for bonding is collagen when applied as
n aqueous primer, before applying the adhesive [36,37,44,47].
herefore, by the time the adhesive is applied, there is no

onger proanthocyanidin available to compete for binding with
he free radicals generated during the adhesive’s polymeriza-
ion.

It is quite difficult to produce nanoleakage-free inter-
aces. Nanoleakage reveals the locations of defects at the
esin–dentin interface that could work as the pathway for
he resin–dentin bonds’ degradation over time. These defects
esult in areas in which resin failed to infiltrate, residual
ater/solvent had not been displaced by adhesive resin [55]
r fluid transudation occurred through the dentin to the adhe-
ive layer [21,56–60]. Although these nanometer-sized spaces
re too small to allow for bacterial penetration, they are large
nough to work as channels for water sorption [18,20,61]
nd leaching of uncured water-soluble monomers. A low pH
reated by uncured acidic monomers, water and bacterial
ral fluids absorbed for gradient, can lead to the cleavage of
he prodomain of MMP  molecules and thus facilitate their
unctional activity [62,63]. The neutralization this acidic envi-
onment by the dentinal buffering mechanisms or through
he salivary buffer systems, allows the pH-activated MMPs
o cleave matrix components [62,64]. The insoluble collagen
brils are slowly broken down into gelatin peptides that are

n turn broken down by gelatinases to smaller peptides and
mino acids that elute from the hybrid layers. This mass is
eplaced by water. Thus, higher silver nitrate uptake equates
ith the increase in water uptake that follows loss of collagen

nd resin stability [65]. The increase in nanoleakage is consis-
ent with the reported degradation of collagen fibrils in hybrid
ayers [66,67].

We cannot expect the application of aqueous solutions of
ross-linkers to produce nanoleakage-free interfaces, since
he protocols tested herein cannot alter the hydrophilic nature
f the adhesive, improve water/solvent evaporation or pro-
uce less permeable adhesive interfaces. Thus, the similar
anoleakage among the experimental and control groups,
oth immediately and at 18 months, can be seen with enthu-
iasm. This is evidence that the infiltration of monomers,
olvent evaporation and polymerization of the adhesive were
ot jeopardized by the preliminary step of collagen cross-

inking. If this had occurred, a more  pronounced and intense
anoleakage, like those observed in the poorly polymerized
onditions of the adhesive interfaces [17,19,68], would have
een observed.

Interestingly, the application of proanthocyanidin and
iboflavin produced interfaces that were less prone to
anoleakage over time for both adhesives. For SB system, the
roanthocyanidin group did not show a significant increase
f nanoleakage over time. The exogenous cross-link of the
entin matrix by proanthocyanidin leads to dehydration on
he collagen fibrils, which decreases the swelling ratio and
he water absorption [6,12,45]. This suggests that the appli-
ation of proanthocyanidin can minimize the risk of collagen
etwork collapse resulting from air drying and therefore min-
mize the technique sensitivity of the wet bonding [6,43].
All previous attempts to inhibit MMPs  with different chem-

cals required that these inhibitors bind to MMPs irreversibly;
( 2 0 1 6 ) 732–741 739

however, there is no evidence of such long-term binding. As
riboflavin—the unique cross-linking that is applied—is associ-
ated with high energy of UVA light, we speculate that, despite
an immediate limited effect in terms of MMP  inhibition, this
effect could be maintained for a long time.

Obviously, we cannot rule out the fact that the biodegra-
dation of the resin–dentin interface is quite complex and
involves a cascade of events, starting with the extraction of
resins that have infiltrated the dentin matrix, followed by an
enzymatic attack on exposed collagen fibrils [69,70]. Proteases
such as metalloproteinases (MMPs) and cysteine cathepsins
are thought to be responsible for enzymatic degradation of
the collagen fibrils via hydrolysis [71].

All of the cross-linking agents reduced or eliminated the
MMPs’ activity in the dentin-bonding interface [8,15,35]. This
is the first laboratory study that demonstrated such inhibi-
tion potential in situ for these tested agents. On  the dentin
collagen, the triple-helical conformation makes the intersti-
tial collagens resistant to most proteinases; however, when
collagenases bind to collagen, they unwind the triple-helix,
allowing single peptides to enter the substrate binding and
catalytic domains [72]. Cross-linking agents produce cross-
links in collagen that stiffen it enough that it cannot unwind
its structure. In addition, cross-linking agents can cross-
link proteases, which directly interferes with their molecular
mobility [73]. They can inactivate C-terminal telopeptidases,
thereby maintaining the telopeptides’ ability to sterically block
collagenase binding to the critical peptide bond [73,74]. Hence,
it is reasonable to expect that cross-linking agents are capable
of inhibiting the MMP  activity. This is in agreement with pre-
vious findings reporting that cross-linked collagen exhibited
reduced digestibility by collagenase [8,12,15,28,75]. It worth to
mention that, in situ zymography used in the present study
was recently validated by Almaydi et al. [76]. The technique
was used because it provides the localization of MMP  activ-
ity within the tissue without the need for MMP  isolation and
separation [77,78].

Among all of the cross-linking agents, proanthocyanidin
was the most effective agent in reducing the MMP  activity.
Again, the very effective chemical interaction of proantho-
cyanidin and high reticulation ability throughout the whole
collagen length [36] make it very effective. It is speculated
that proanthocyanidin has stronger interaction ability with
collagen than glutaraldehyde and riboflavin do. Also, the dehy-
dration of the collagen fibrils and the hydrophobic effect (as
previously discussed) produced by proanthocyanidin result in
less water and fluid sorption, better adhesive infiltration and
consequently fewer denuded fibrils within the hybrid layer.
Altogether, these factors result in a hybrid layer that is less
prone to the MMPs’ activity [4,62].

5.  Conclusions

Under a standardized application time of 60 s, the use of
all of the cross-linking primers before applying the adhesive
both adhesives, without jeopardizing the polymerization of
the resin monomers. The stable �TBS of the adhesives can
be attributed to the reduced in situ collagenolytic activity of
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the MMPs, which was much more  pronounced with the use of
proanthocyanidin. Glutaraldeyde reduced cell viability signif-
icantly and should be avoided for clinical use.

 e  f  e  r  e  n  c  e  s

[1] Nakabayashi N. Bonding mechanism of resins and the tooth.
Kokubyo Gakkai Zasshi 1982;409:410.

[2] Spencer P, Swafford JR. Unprotected protein at the
dentin-adhesive interface. Quintessence Int 1999;30:501–7.

[3] Wang Y, Spencer P, Yao X. Micro-Raman imaging analysis of
monomer/mineral distribution in intertubular region of
adhesive/dentin interfaces. J Biomed Opt 2006;11:024005.

[4] Pashley DH, Tay FR, Yiu C, Hashimoto M, Breschi L, Carvalho
RM, et al. Collagen degradation by host-derived enzymes
during aging. J Dent Res 2004;83:216–21.

[5] Fung DT, Wang VM, Laudier DM, Shine JH, Basta-Pljakic J,
Jepsen KJ, et al. Subrupture tendon fatigue damage. J Orthop
Res 2009;27:264–73.

[6] Liu R, Fang M, Xiao Y, Li F, Yu L, Zhao S, et al. The effect of
transient proanthocyanidins preconditioning on the
cross-linking and mechanical properties of demineralized
dentin. J Mater Sci Mater Med 2011;22:2403–11.

[7] Bedran-Russo AK, Vidal CM, Dos Santos PH, Castellan CS.
Long-term effect of carbodiimide on dentin matrix and
resin–dentin bonds. J Biomed Mater Res B Appl Biomater
2010;94:250–5.

[8] Cova A, Breschi L, Nato F, Ruggeri Jr A, Carrilho M,
Tjaderhane L, et al. Effect of UVA-activated riboflavin on
dentin bonding. J Dent Res 2011;90:1439–45.

[9] Green B, Yao X, Ganguly A, Xu C, Dusevich V, Walker MP,
et al. Grape seed proanthocyanidins increase collagen
biodegradation resistance in the dentin/adhesive interface
when included in an adhesive. J Dent 2010;38:908–15.

[10] Bedran-Russo AK, Pereira PN, Duarte WR, Drummond JL,
Yamauchi M. Application of crosslinkers to dentin collagen
enhances the ultimate tensile strength. J Biomed Mater Res
B  Appl Biomater 2007;80:268–72.

[11] Castellan CS, Pereira PN, Grande RH, Bedran-Russo AK.
Mechanical characterization of proanthocyanidin-dentin
matrix interaction. Dent Mater 2010;26:968–73.

[12] Liu Y, Chen M, Yao X, Xu C, Zhang Y, Wang Y. Enhancement
in dentin collagen’s biological stability after
proanthocyanidins treatment in clinically relevant time
periods. Dent Mater 2013;29:485–92.

[13] Xu C, Wang Y. Cross-linked demineralized dentin maintains
its  mechanical stability when challenged by bacterial
collagenase. J Biomed Mater Res B Appl Biomater
2011;96:242–8.

[14] Mazzoni A, Angeloni V, Apolonio FM, Scotti N, Tjaderhane L,
Tezvergil-Mutluay A, et al. Effect of carbodiimide (EDC) on
the  bond stability of etch-and-rinse adhesive systems. Dent
Mater 2013;29:1040–7.

[15] Scheffel DL, Hebling J, Scheffel RH, Agee KA, Cadenaro M,
Turco G, et al. Stabilization of dentin matrix after
cross-linking treatments, in vitro. Dent Mater
2014;30:227–33.

[16] Liu Y, Wang Y. Effect of proanthocyanidins and
photo-initiators on photo-polymerization of a dental
adhesive. J Dent 2013;41:71–9.

[17] Cadenaro M, Antoniolli F, Sauro S, Tay FR, Di Lenarda R, Prati
C, et al. Degree of conversion and permeability of dental

adhesives. Eur J Oral Sci 2005;113:525–30.

[18] Hashimoto M, Ohno H, Sano H, Tay FR, Kaga M, Kudou Y,
et  al. Micromorphological changes in resin-dentin bonds
2 ( 2 0 1 6 ) 732–741

after 1 year of water storage. J Biomed Mater Res
2002;63:306–11.

[19] Hass V, Luque-Martinez I, Sabino NB, Loguercio AD, Reis A.
Prolonged exposure times of one-step self-etch adhesives on
adhesive properties and durability of dentine bonds. J Dent
2012;40:1090–102.

[20] Hashimoto M, Tay FR, Ohno H, Sano H, Kaga M, Yiu C, et al.
SEM and TEM analysis of water degradation of human
dentinal collagen. J Biomed Mater Res B Appl Biomater
2003;66:287–98.

[21] Tay FR, Pashley DH, Suh BI, Carvalho RM, Itthagarun A.
Single-step adhesives are permeable membranes. J Dent
2002;30:371–82.

[22] Tay FR, Pashley DH, Yoshiyama M. Two modes of
nanoleakage expression in single-step adhesives. J Dent Res
2002;81:472–6.

[23] Knezevic A, Tarle Z, Meniga A, Sutalo J, Pichler G, Ristic M.
Degree of conversion and temperature rise during
polymerization of composite resin samples with blue
diodes. J Oral Rehabil 2001;28:586–91.

[24] Knezevic A, Tarle Z, Meniga A, Sutalo J, Pichler G, Ristic M.
Photopolymerization of composite resins with plasma light.
J  Oral Rehabil 2002;29:782–6.

[25] Al-Ammar A, Drummond JL, Bedran-Russo AK. The use of
collagen cross-linking agents to enhance dentin bond
strength. J Biomed Mater Res B Appl Biomater
2009;91:419–24.

[26] Bedran-Russo AK, Pashley DH, Agee K, Drummond JL,
Miescke KJ. Changes in stiffness of demineralized dentin
following application of collagen crosslinkers. J Biomed
Mater Res B Appl Biomater 2008;86:330–4.

[27] Castellan CS, Bedran-Russo AK, Karol S, Pereira PN.
Long-term stability of dentin matrix following treatment
with various natural collagen cross-linkers. J Mech  Behav
Biomed Mater 2011;4:1343–50.

[28] Macedo GV, Yamauchi M, Bedran-Russo AK. Effects of
chemical cross-linkers on caries-affected dentin bonding. J
Dent Res 2009;88:1096–100.

[29] Reis A, Grande RH, Oliveira GM, Lopes GC, Loguercio AD. A
2-year evaluation of moisture on microtensile bond strength
and nanoleakage. Dent Mater 2007;23:862–70.

[30] Munoz MA, Luque I, Hass V, Reis A, Loguercio AD, Bombarda
NH. Immediate bonding properties of universal adhesives to
dentine. J Dent 2013;41:404–11.

[31] Feitosa VP, Sauro S, Ogliari FA, Ogliari AO, Yoshihara K,
Zanchi CH, et al. Impact of hydrophilicity and length of
spacer chains on the bonding of functional monomers. Dent
Mater 2014;30:e317–23.

[32] Mena-Serrano A, Costa TR, Patzlaff RT, Loguercio AD, Reis A.
Effect of sonic application mode on the resin-dentin bond
strength and dentin permeability of self-etching systems. J
Adhes Dent 2014;16:435–40.

[33] Bouillaguet S, Owen B, Wataha JC, Campo MA, Lange N,
Schrenzel J. Intracellular reactive oxygen species in
monocytes generated by photosensitive chromophores
activated with blue light. Dent Mater 2008;24:1070–6.

[34] Tada H, Shiho O, Kuroshima K, Koyama M, Tsukamoto K. An
improved colorimetric assay for interleukin 2. J Immunol
Methods 1986;93:157–65.

[35] Chiang YS, Chen YL, Chuang SF, Wu CM, Wei  PJ, Han CF,
et al. Riboflavin-ultraviolet-A-induced collagen cross-linking
treatments in improving dentin bonding. Dent Mater
2013;29:682–92.

[36] Han B, Jaurequi J, Tang BW, Nimni ME. Proanthocyanidin: a
natural crosslinking reagent for stabilizing collagen

matrices. J Biomed Mater Res A 2003;65:118–24.

[37] Sato K, Tagushi H, Tomoko M, Minami H, Asada Y, Watanabe
Y,  et al. The primary cytotoxicity in ultraviolet-A-irradiated

dx.doi.org/10.1016/j.dental.2016.03.008
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0395
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0400
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0405
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0410
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0415
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0420
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0425
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0430
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0435
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0440
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0445
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0450
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0455
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0460
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0465
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0470
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0475
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0480
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0485
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0490
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0495
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0500
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0505
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0510
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0515
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0520
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0525
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0530
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0535
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0540
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0545
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0550
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0555
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0560
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0565
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0570
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575


3 2 

2010;61:205–9.
d e n t a l m a t e r i a l s 

riboflavin solution is derived from hydrogen peroxide. J
Invest Dermatol 1995;105:608–12.

[38] Bowes JH, Cater CW. The interaction of aldehydes with
collagen. Biochim Biophys Acta 1968;168:341–52.

[39] Sung HW, Chang Y, Chiu CT, Chen CN, Liang HC.
Crosslinking characteristics and mechanical properties of a
bovine pericardium fixed with a naturally occurring
crosslinking agent. J Biomed Mater Res 1999;47:116–26.

[40] Khor E. Methods for the treatment of collagenous tissues for
bioprostheses. Biomaterials 1997;18:95–105.

[41] Sionkowska A. Flash photolysis and pulse radiolysis studies
on collagen Type I in acetic acid solution. J Photochem
Photobiol B 2006;84:38–45.

[42] Wollensak G, Aurich H, Pham DT, Wirbelauer C. Hydration
behavior of porcine cornea crosslinked with riboflavin and
ultraviolet A. J Cataract Refract Surg 2007;33:516–21.

[43] Bedran-Russo AK, Castellan CS, Shinohara MS, Hassan L,
Antunes A. Characterization of biomodified dentin matrices
for  potential preventive and reparative therapies. Acta
Biomater 2011;7:1735–41.

[44] He L, Mu C, Shi J, Zhang Q, Shi B, Lin W.  Modification of
collagen with a natural cross-linker, procyanidin. Int J Biol
Macromol 2011;48:354–9.

[45] Miles CA, Avery NC, Rodin VV, Bailey AJ. The increase in
denaturation temperature following cross-linking of
collagen is caused by dehydration of the fibres. J Mol Biol
2005;346:551–6.

[46] Hagerman AE, Butler LG. The specificity of
proanthocyanidin–protein interactions. J Biol Chem
1981;256:4494–7.

[47] Hagerman AE, Klucher KM. Tannin-protein interactions.
Prog Clin Biol Res 1986;213:67–76.

[48] Gendler E, Gendler S, Nimni ME. Toxic reactions evoked by
glutaraldehyde-fixed pericardium and cardiac valve tissue
bioprosthesis. J Biomed Mater Res 1984;18:727–36.

[49] van Wachem PB, van Luyn MJ, Olde Damink LH, Dijkstra PJ,
Feijen J, Nieuwenhuis P. Biocompatibility and tissue
regenerating capacity of crosslinked dermal sheep collagen.
J  Biomed Mater Res 1994;28:353–63.

[50] Xu Y, Li L, Wang H, Yu X, Gu Z, Huang C, et al. In vitro
cytocompatibility evaluation of alginate dialdehyde for
biological tissue fixation. Carbohydr Polym 2013;92:448–54.

[51] Spoerl E, Hoyer A, Pillunat LE, Raiskup F. Corneal
cross-linking and safety issues. Open Ophthalmol J
2011;5:14–6.

[52] Yamakoshi J, Saito M, Kataoka S, Kikuchi M. Safety
evaluation of proanthocyanidin-rich extract from grape
seeds. Food Chem Toxicol 2002;40:599–607.

[53] Epasinghe DJ, Yiu CK, Burrow MF, Tay FR, King NM. Effect of
proanthocyanidin incorporation into dental adhesive resin
on  resin-dentine bond strength. J Dent 2012;40:173–80.

[54] Kalachandra S, Turner DT. Water sorption of plasticized
denture acrylic lining materials. Dent Mater 1989;5:161–4.

[55] Sano H, Takatsu T, Ciucchi B, Horner JA, Matthews WG,
Pashley DH. Nanoleakage: leakage within the hybrid layer.
Oper Dent 1995;20:18–25.

[56] Fabre HS, Fabre S, Cefaly DF, de Oliveira Carrilho MR, Garcia
FC, Wang L. Water sorption and solubility of dentin bonding
agents light-cured with different light sources. J Dent
2007;35:253–8.

[57] Ito S, Hoshino T, Iijima M, Tsukamoto N, Pashley DH, Saito T.
Water  sorption/solubility of self-etching dentin bonding
agents. Dent Mater 2010;26:617–26.

[58] Malacarne J, Carvalho RM, de Goes MF, Svizero N, Pashley
DH, Carrilho MR, et al. Water sorption/solubility of dental

adhesive resins. Dent Mater 2006;22:973–80.

[59] Reis AF, Giannini M, Pereira PN. Influence of water-storage
time on the sorption and solubility behavior of current
( 2 0 1 6 ) 732–741 741

adhesives and primer/adhesive mixtures. Oper Dent
2007;32:53–9.

[60] Tay FR, Pashley DH. Have dentin adhesives become too
hydrophilic. J Can Dent Assoc 2003;69:726–31.

[61] Takahashi A, Inoue S, Kawamoto C, Ominato R, Tanaka T,
Sato Y, et al. In vivo long-term durability of the bond to
dentin using two adhesive systems. J Adhes Dent
2002;4:151–9.

[62] Tjäderhane L, Larjava H, Sorsa T, Uitto VJ, Larmas M, Salo T.
The activation and function of host matrix
metalloproteinases in dentin matrix breakdown in caries
lesions. J Dent Res 1998;77:1622–9.

[63] Sulkala M, Wahlgren J, Larmas M,  Sorsa T, Teronen O, Salo T,
et al. The effects of MMP inhibitors on human salivary MMP
activity and caries progression in rats. J Dent Res
2001;80:1545–9.

[64] Mazzoni A, Tjäderhane L, Checchi V, Di Lenarda R, Salo T,
Tay FR, et al. Role of dentin MMPs in caries progression and
bond stability. J Dent Res 2015;94:241–51.

[65] Breschi L, Martin P, Mazzoni A, Nato F, Carrilho M,
Tjäderhane L, et al. Use of a specific MMP-inhibitor (galardin)
for preservation of hybrid layer. Dent Mater 2010;26:571–8.

[66] Carrilho MR, Geraldeli S, Tay F, de Goes MF,  Carvalho RM,
Tjäderhane L, et al. In vivo preservation of the hybrid layer
by chlorhexidine. J Dent Res 2007;86:529–33.

[67] Hebling J, Pashley DH, Tjäderhane L, Tay FR. Chlorhexidine
arrests subclinical degradation of dentin hybrid layers in
vivo. J Dent Res 2005;84:741–6.

[68] Breschi L, Mazzoni A, Ruggeri A, Cadenaro M, Di  Lenarda R,
De  Stefano Dorigo E. Dental adhesion review: aging and
stability of the bonded interface. Dent Mater 2008;24:90–101.

[69] Reis A, Carrilho M, Breschi L, Loguercio AD. Overview of
clinical alternatives to minimize the degradation of the
resin-dentin bonds. Oper Dent 2013;38:e1–25.

[70] Sano H. Microtensile testing, nanoleakage, and
biodegradation of resin–dentin bonds. J Dent Res
2006;85:11–4.

[71] Tjaderhane L, Mehtala P, Scaffa P, Vidal C, Paakkonen V,
Breschi L, et al. The effect of dimethyl sulfoxide (DMSO) on
dentin bonding and nanoleakage of etch-and-rinse
adhesives. Dent Mater 2013;29:1055–62.

[72] Chung L, Dinakarpandian D, Yoshida N, Lauer-Fields JL,
Fields GB, Visse R, et al. Collagenase unwinds triple-helical
collagen prior to peptide bond hydrolysis. EMBO J
2004;23:3020–30.

[73] Perumal S, Antipova O, Orgel JP. Collagen fibril architecture,
domain organization, and triple-helical conformation
govern its proteolysis. Proc Natl Acad Sci U S A
2008;105:2824–9.

[74] Sabatini C, Pashley DH. Mechanisms regulating the
degradation of dentin matrices by endogenous dentin
proteases and their role in dental adhesion: a review. Am J
Dent 2014;27:203–14.

[75] Calero P, Jorge-Herrero E, Turnay J, Olmo N, Lopez de Silanes
I,  Lizarbe MA, et al. Gelatinases in soft tissue biomaterials.
Analysis of different crosslinking agents. Biomaterials
2002;23:3473–8.

[76] Almahdy A, Koller G, Festy F, Bartsch JW,  Watson TF,
Banerjee A. An MMP-inhibitor modified adhesive primer
enhances bond durability to carious dentin. Dent Mater
2015;31:594–602.

[77] Kupai K, Szucs G, Cseh S, Hajdu I, Csonka C, Csont T,
Ferdinandy P. Matrix metalloproteinase activity assays:
importance of zymography. J Pharmacol Toxicol Methods
[78] Snoek-van Beurden PA, Von den Hoff JW.  Zymographic
techniques for the analysis of matrix metalloproteinases
and their inhibitors. Biotechniques 2005;38:73–83.

dx.doi.org/10.1016/j.dental.2016.03.008
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0575
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0580
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0585
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0590
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0595
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0600
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0605
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0610
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0615
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0620
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0625
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0630
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0635
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0640
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0645
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0650
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0655
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0660
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0665
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0670
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0675
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0680
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0685
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0690
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0695
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0700
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0705
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0710
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0715
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0720
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0725
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0730
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0735
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0740
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0745
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0750
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0755
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0760
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0765
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0770
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0775
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780
http://refhub.elsevier.com/S0109-5641(16)30002-1/sbref0780

	Collagen cross-linkers on dentin bonding: Stability of the adhesive interfaces, degree of conversion of the adhesive, cyto...
	1 Introduction
	2 Materials and methods
	2.1 Tooth preparation and experimental design
	2.2 Resin–dentin microtensile bond strength (μTBS)
	2.3 Nanoleakage evaluation (NL)
	2.4 In situ degree of conversion (DC) within adhesive/hybrid layers
	2.5 In situ zymography
	2.6 Cytotoxicity evaluation: cell culture and MTT assay
	2.7 Statistical analysis

	3 Results
	3.1 Microtensile bond strength
	3.2 Nanoleakage
	3.3 Degree of conversion
	3.4 In situ zymography
	3.5 Cell viability

	4 Discussion
	5 Conclusions
	References


