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Significance. The chitosan associated with gelatin, microparticulate dentin and genipin has
morphological, physicochemical, biological and antibacterial characteristics suitable for
their potential use as scaffold in regenerative endodontics.

© 2021 The Academy of Dental Materials. Published by Elsevier Inc. All rights reserved.

1. Introduction

The regenerative endodontics proposes to replace damaged
structures of the pulp-dentin complex by means of tissue
engineering. Growth factors signal the cell differentiation
within the scaffold, which in turn should favor the cell activ-
ity [1]. However, the generation of suitable microenvironment
for regeneration of pulp-dentin complex is a challenger due
to the difficult of control stem cell fate, limited blood sup-
ply and, in necrotic tooth a presence of residual bacterial
[2-5].

Chitosan is a natural polymer used for preparation of scaf-
folds due to for ability to form highly biocompatible porous
structures with the ability to regulate the release of bioac-
tive agents [6,7]. However, pure chitosan scaffold limit suitable
adhesion of human dental pulp stem cells [8,9]. Therefore,
the addition of compounds may be necessary to improve cell
behavior [9-11]. Regard to endodontic regeneration, Palma
et al. [12] reported that the addition of chitosan/hyaluronic
acid or chitosan/pectin scaffolds to blood in regenerative pro-
cedures in dogs did not improve the histologic evidence of
the regeneration of a pulp-dentin complex. Additionally, the
supplemented of fibrin scaffold with chitosan did not inhibit
the bacterial grown [13]. Thus, optimization of chitosan-
based scaffolds is clearly required to improved biological and
antibacterial properties.

In this sense, gelatin is a biodegradable, biocompatible,
low-immunogenic material favoring adhesion and migration
of cells [14,15], whereas genipin is a natural cross-linking
agent that promotes odontogenic differentiation [16]. The use
of these compounds in a chitosan-based scaffold has not been
studied yet in regenerative endodontics. Functionalization of
scaffolds is challenging because various growth factors are
involved to control cell fate, and the adequate amount of
them is still unknown [17]. Studies have shown that dentin
has growth factors that favors migration, proliferation and
differentiation of cells [18,19]. Additionally, peptides in the
dentin matrix and peptides derived from HB-EGF, amphireg-
ulin, hepatocyte growth factor, PDGF-A, PDGF-B and FGFs
growth factors have showed antimicrobial activity on gram
positive and negative bacteria [20,21]. Therefore, functional-
ization of scaffolds by using dentin could create a suitable
microenvironment for tissue regeneration avoided the use of
recombinant growth factor and/or chemical substances for
bacteria control.

The objective of this study was to assess the morphological,
physicochemical, biological and antimicrobial characteristics
of a new solid chitosan-based scaffold associated with gelatin,
microparticulate dentin and genipin.

2. Material and methods

Low molecular weight chitosan from shrimp shells (75-85%
deacetylation degree, 50-190 KDa), type B bovine skin gelatin
and the others chemicals used were purchased from Sigma-
Aldrich (Saint-Louis, USA), unless noted otherwise.

2.1. Development of the scaffolds

Scaffolds based on chitosan associated with gelatin and
microparticulate dentin, cross-linked with genipin (ChGDG),
were prepared as follows: dentin particles (0.3-53 pm,
Appendix A) were obtained from crowns of human molars,
added with acetic acid 1% (w/v), ultrasonicated and agitated
for 4 h. Chitosan 1% (w/v) was added and agitated for 24 h, fol-
lowed by addition of gelatin 2% (w/v) and agitation for 2 h, and
cross-linked by addition of genipin 0.15% (w/v) and agitation
for 30 min. The final solution was ultrasonicated for 10 min
and lyophilized. The scaffolds were neutralized in anhydrous
ethyl alcohol for 12 h and lyophilized.

Scaffolds based on chitosan associated with gelatin, cross-
linked with genipin (ChGG), were prepared by using solution
of chitosan 1% (w/v) and gelatin 2% (w/v), both cross-linked
with genipin 0.15% (w/v) in acetic acid 1% (w/v).

Scaffolds based on pure chitosan (Ch) were prepared by
using chitosan 2% (w/v) in acetic acid 1% (w/v).

All the scaffolds were sterilized by gamma radiation.

2.2. Morphological characterization

The scaffolds (n = 4/group) were frozen in liquid nitrogen,
transversally cleaved and sputter coated with a gold layer
for analysis using a scanning electron microscope (JEOL, Mas-
sachusetts, USA). The diameter of the pores was measured in
the scanning electron micrographs using the ImageJ software
(Maryland, USA).

2.3.  Biodegradation assay

Each scaffold (n = 4/group) was weighted (Wo) and immersed
into 2.144 ml of simulated fluid body (SFB) [22], according to
ISO 10993-13 [23] for 2, 8, 16, 24 and 32 days, and 1.5 pg/mL
of lysozyme was added daily before they were lyophilized and
weighed again (Wt). Biodegradation rate (D%) was determined
according to the formula [24]: D% = Wo — Wt/Wo x 100.

The 32-day samples were processed for assessment of the
structure of the scaffolds by SEM.
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Table 1 - Antimicrobial properties of the chitosan-based scaffolds. Median (Q1-Q3) of bacterial grown in presence of the

scaffolds.

Bacteria concentration (CFU/mL)

G Ch ChGG ChGDG
1x10°>2 1 x 10> 2 1 x 10> 2 1 x 1052
ok (0.6 x 10°-2.8 x 10°) (0.6 x 105-2.8 x 10°) (0.6 x 105-2.8 x 10°) (0.6 x 105-2.8 x 10°)
1.8 x 108€:2 1.1 x 105D 3.2 x 107 €:¢ 7.8 x 10%€:¢
Bl (1.6 x 108-2.0 x 108) (7.6 x 10*-1.6 x 10°) (1.6 x 107-3.6 x 107) (2.4 x 10°-1.4 x 107)
3.7 x 10852 1.2 x 107€:2 9.9 x 107€:b 5.5 x 106¢€:b
s (3.1 x 108-3.9 x 108) (7.4 x 10°-1.6 x 107) (3.2 x 107-1,7 x 108) (4.2 x 10°-1.1 x 108)
48h 4.8 x 107€:2 49 x 106€.2 6.2 x 107 &P 4.0 x 10> ¢

(2.5 x 107-1.0 x 108)

(4.0 x 10°-6.2 x 10°)

(2.8 x 107-8.5 x 107)

(3.3 x 10°-9.4 x 10°)

Different symbols indicate intragroup significant differences and different letters indicate intergroup significant differences (p < 0.05). C, control;

Ch, pure chitosan scaffold; ChGG, Chitosan-gelatin-genipin scaffold; ChGDG, Chitosan-gelatin-microparticulate dentin-genipin scaffold.

2.4. Swelling assay

Each scaffold (n = 4/group) was weighted (Wd) and incubated
for 4 and 8 h, as described earlier, before being dried and
weighted again (Ws). The swelling rate (S%) was calculated
according to the formula [24]: S% = Ws — Wd/Wd x 100.

2.5. Total protein released assay

Each scaffold (n = 4/group) was immersed into 2.144 mL of
phosphate buffered saline (PBS; pH = 7.4) [25]. and incubated
for 1, 2, 8, 16, 24, and 32 days. Then, 20 pL of supernatant was
collected and stored at - 80 °C, and the amount of total protein
released was assessed by the Lowry method [26]. Scaffold with
no addition of PBS was used as control.

2.6. Isolation and cell characterization

Details of isolation and immunophenotype characterization
of human cells from apical papilla (hCAPs) are described in
Appendix B.

2.7.  Direct cytotoxicity assay

The scaffolds (n = 4/group) were submitted to direct contact
test [27]: the samples were immersed into clonogenic cell cul-
ture medium (alpha-MEM supplemented with 15% of bovine
fetal serum, 100 M of ascorbic acid, 2 mM of L-glutamine, 100
U/mL of penicillin and 100 pL of streptomycin) during 4 h and
then, the hCAPs were plated (1 x 103 cells) on the top of the
scaffolds. The scaffold interface was observed with a phase
inverted microscope (Olympus IX71, Tokyo, Japan) on days 2
and 8. Scaffolds with no hCAPs served as control.

2.8. Indirect cytotoxicity assay

The scaffolds were immersed into clonogenic medium for 24
h for obtaining the conditioned media [25]. These conditioned
media were added to hCAPs (1 x 10° cells, n = 8/group) and
incubated for 24 or 48 h [27]. Then, the cell viability was ana-
lyzed by MTT test. Cells cultured in clonogenic medium served
as control.

2.9. Cell adhesion and proliferation

The scaffolds (n = 20/group) (4 x 4 mm) were individu-
ally adapted to inside polytetrafluorethylene tubes, which
were sealed at the bottom with a cellulose-based membrane
(Merck Millipore, Darmstadt, Germany) before sterilization
with gamma radiation. This setting was made for simulate
a closed environment of the root canal but free of the dentin.
hCAPs of passage 3 were plated on the top of the scaffolds
(5 x 10* cells/scaffold) and after 3 h the scaffold-tube set (n
= 8/group) was transferred to another cell culture plate and
incubated for 4 or 8 days. Next, the scaffold-tube set was trans-
ferred to another plate for the MTT test.

Two scaffolds from each group after 4 and 8 days were pro-
cessed and observed by SEM for analysis of cell morphology
and adhesion.

Cells cultured on polystyrene discs served as positive con-
trol, whereas scaffolds with no cells served as negative control.

2.10. Cell differentiation

Inoculation of hCAPs in the scaffolds (n = 8/group) was
performed as described in Section 2.12 and incubation in
clonogenic medium was done for 7 days. Next, this medium
was replaced by a mineralizing medium (alpha-MEM supple-
mented with 15% of bovine fetal serum, 100 U/mL of penicillin,
100 pL of streptomycin, 2 mM of L-glutamine, 100 pM of
ascorbic acid, 1.8 mM potassium phosphate and 10 pL of
dexamethasone) before incubation for 21 days. Formation of
mineralized nodules was evaluated by using the Alizarin red
test. The scaffolds with no cells were used to eliminate the
background.

Cells cultured on polystyrene discs in mineralizing medium
served as positive controls, whereas those in clonogenic
medium served as negative controls.

2.11. Antimicrobial testing

Cylinder scaffold (4 x 5 mm) were individually adapted to
inside well of 96 culture plaque. Each scaffold (n = 8/group)
and an aliquot of 200 pL of Enterococcus faecalis (ATCC 29212) (1
x 10° CFU/mL) were incubated for 48 h. An aliquot of 10 uL was
collected after 6, 24 and 48 h, diluted (10-fold) and plated on
m-Enterococcus agar in triplicate for CFU counting. Scaffolds
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(n = 2/group) were processed and observed by SEM. Bacteria
cultured on nitrocellulose membrane served as control.

Additionally, the scaffolds (n = 8/group) were incubated in
1 mL of saline solution for 8 h. Next, an aliquot of 100 L was
added to 100 pL of bacterial suspension (1 x 10° CFU/mL),
incubated, plated and assessed as earlier described. The non-
conditioned serum added to the bacterial suspension served
as control.

2.12. Statistical analysis

ANOVA and Tukey’s post hoc test were used to intragroup
analysis of pore size, biodegradation, swelling, protein release,
indirect cytotoxicity, cell proliferation and cell differentiation.
Repeated measurement ANOVA and paired t-test adjusted by
the Bonferroni method were used to intragroup analysis of
the protein release. T test was used to intragroup analysis of
the indirect contact assay and cells proliferation. The inter-
group analysis of the antibacterial activity was assessed by
using Friedman and Nemenyi tests with correction of paired
data, and intragroup by using Kruskal-Wallis and Dunn test.
All statistical analyses were performed at a significant level of
5%.

3. Results
3.1.  Morphological characterization

All the scaffolds exhibited interconnecting pores (Fig. 1F, Hand
J). Microparticulate dentin were homogeneously distributed,
resulting in a rough surface with small pores (Fig. 1A).

3.2.  Biodegradation and swelling

The rates of biodegradation (Fig. 1B) and swelling (Fig. 1C)
in groups ChGG and ChGDG were similar, but lower than
those in group Ch in all experimental times. Scanning electron
micrographs showed that scaffolds in group Ch had structure
collapsed, whereas those in group CGG had no alteration and
those in group ChGDG had greater pore interconnectivity after
biodegradation assay (Figs. 1G, I, and K).

3.3. Total protein released

Groups Ch and ChGDG showed lower and higher release
of proteins, respectively (Fig. 1D). The comparison between
experimental times showed that the group C had maximum
protein release on day 2, with no difference compared to day 1,
whereas those in groups ChGG and ChGDG had an increase up
to day 8 (Fig. 1E). The control group showed absence of protein
in all the experimental times.

3.4. Cell characterization and cytotoxicity assay

The isolated cells expressed mesenchymal stem cell surface
markers with immunophenotypic characteristics of fibroblas-
tic/stem/stromal cells (Fig. 3A).

With regard to the direct contact, the phase photomicro-
graphs showed growth and contact with the scaffolds in all
groups (Fig. 2E-H).

Conditioned medium of the group Ch showed lower cell
growth, without difference between the 24-h and 48-h periods.
However, conditioned medium of the group ChGDG showed
greater cell growth compared to the other groups and experi-
mental times (Fig. 2I).

None of the conditioned media reduced the cell viability at
levels lower than 60%. Cell viability was higher in the group
ChGDG for both experimental times (Fig. 2] and K).

3.5. Cell morphology, adhesion and proliferation

In group Ch, the surface of the scaffolds showed spherical cells
up to day 8. In group ChGDG, these cells were observed on day
4 and some of them spread on day 8. Addition of micropartic-
ulate dentin resulted in cell spreading with filopodia attached
to the scaffolds on day 4 and covering its entire surface on day
8 (Fig. 3E and EF).

In groups ChGG and ChGDG, the scaffolds showed greater
cell viability on day 8 than on day 4, whereas those in group
Ch showed similar cell viability in both experimental times. All
groups differed between them in the fourth day, with scaffolds
in group Ch and control showing lower and higher absorbance,
respectively. The groups ChGDG and control were similar on
day 8, with both showing higher absorbance than the other
groups. Group Ch had the lower value on day 8 (Fig. 20).

3.6. Cell differentiation

The ChGDG scaffold group presented mineralized nodules for-
mation similar to that of control group, which was higher than
the other groups (Fig. 2P and Q).

3.7.  Antibacterial effect

The presence of scaffolds interfered with bacterial growth,
with group Ch presenting lower CFU/mL on day 6. The number
of bacteria was similar between the groups ChGG and ChGDG,
but was greater than that of group Ch and control. In the 24-h
period, scaffolds in groups ChGDG and C had similar antibac-
terial effects, but which were lower than those of ChGG and
control. However, group ChGG and ChGDG had lower CFU/mL
in the 48-h period, which was similar to that measured at the
baseline (Table 1).

All groups were found to be similar regarding the contact
of E. faecalis with leachable substances of scaffolds, since bac-
terial growth was observed up to 24 h. Nevertheless, there was
a growth reduction of bacteria in ChGDG between 24 and 48
h. CFU/mL was lower in groups ChGDG and C after 6 and 24 h.
Only group ChGDG showed a lower value after 48 h (Table 2).

Bacteria were adhered to all scaffolds, but those of group
ChGDG were less likely to have such an adhesion (Fig. 4).

4, Discussion

The regeneration of endodontic tissue is challenging due to
the difficulties in generating a suitable microenvironment
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Fig. 1 - Morphological and physicochemical characterizations of chitosan-based scaffolds. (A) Pore sizes of scaffolds. (B)
Biodegradation ratio of scaffolds. (C) Swelling ratio of scaffolds. (D) Intragroup comparison of the total protein released from
scaffolds. (E) Intergroup comparison of the total protein released from scaffolds. For all assay each point or bar represents
the mean =+ SD (n = 4/group). Different letters or symbols indicate significant differences (P < 0.05). Representative SEM
micrographs of scaffolds of Ch (F, G); ChGG (H, I) and ChGDG (J, K) before and after biodegradation assay. Scale bar 100 pm.
Ch, pure chitosan scaffold; ChGG, Chitosan-gelatin-genipin scaffold; ChGDG, Chitosan-gelatin-microparticulate
dentin-genipin scaffold; C, control.
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Fig. 2 - Biological characterization of chitosan-based scaffolds. Representative phase photomicrographs of direct contact
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viability in contact with leachable substances of scaffolds. (J, K) Relative hCAPs viability at 24 (J) and 48 h (K) in contact with
leachable substances of scaffolds. Representative SEM micrographs of hCAPs cultured on scaffolds for 8-day. Spherical cell

on scaffold of Ch (L), spherical cell and spreading cell (arrow) on scaffold of ChGG (M) and cell spreading on scaffold of

ChGDG (N). Scale bar 1 pm. (O) Proliferation assay of hCAPs on scaffolds. (P) Representative images of scaffolds stained with
alizarin red dye at the 28-day time point. (Q) Differentiation assay of hCAPs on scaffolds. For all assay each bar represents
the mean =+ SD (n = 8/group). Different letters or symbols indicate intergroup significant differences (P < 0.05). (*) indicates
intragroup significant difference (P < 0.05). Ch, pure chitosan scaffold; ChGG, Chitosan-gelatin-genipin scaffold; ChGDG,
Chitosan-gelatin-microparticulate dentin-genipin scaffold; C, control.
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Fig. 3 - (A) Immunoprofile of the surface molecules of isolated cells. Positive for CD105, STRO-1 and CD146 and negative for
CD14. Representative SEM micrographs of hCAPs cultured on polystyrene disc (B, F) or on scaffold of Ch (C, G), ChGG (D, H)

and ChGDG (E, I) for 4 and 8-day. Scale bar 100 pm.

Table 2 - Antimicrobial properties of the chitosan-based scaffolds. Median (Q1-Q3) of bacterial grown in contact with

leachable substances ofscaffolds.

Bacteria concentration (CFU/mL)

@ Ch ChGG ChGDG
1x 1052 1 x 1054 1 x 105a 1 x 10° %2
oh (0.6 x 10°-1.8 x 10°) (0.6 x 10°-1.8 x 10°) (0.6 x 10°-1.8 x 10°) (0.6 x 10°-1.8 x 10°)
1.4 x 107€.2 3.7 x 108%D 1.2 x 10752 2.5 x 106€:b
6h (9.8 x 10°-1.9 x 107) (2.7 x 10°-4.3 x 10°) (7.0 x 10°-3.1 x 107) (1.7 x 105-3.2 x 10°)
2.6 x 108%2 7.6 x 107 €:P 2.0 x 108€.2 1.7 x 107 &P
Zoln (2.2 x 10%-2.1 x 108) (3.4 x 107-1.3 x 108) (1.8 x 108-2,5 x 108) (1.6 x 107-2.2 x 107)
i 2.6 x 108%2 1.6 x 108€.2 1.5 x 108€.2 2.3 x 106€:P

(1.7 x 108-3.3 x 10%)

(1.4 x 108-1.7 x 108)

(1.5 x 108-1.6 x 108)

1.5 x 10°-2.7 x 10°

Different symbols indicate intragroup significant differences and different letters indicate intergroup significant differences (p < 0.05). C, control;

Ch, pure chitosan scaffold; ChGG, Chitosan-gelatin-genipin scaffold; ChGDG, Chitosan-gelatin-microparticulate dentin-genipin scaffold.

for the proliferation of stem cells, for the proper control of
their differentiation, also due to the limited blood supply and,
in necrotic teeth, to a negative impact of bacteria residu-
als [2-5,28]. Therefore, several scaffolds have been proposed
for regenerative endodontics, and the interaction between
their components can interfere with their morphological,
physicochemical and biological properties [29]. The present
study assessed chitosan-based scaffolds and showed that the
addition of gelatin and genipin favored the adhesion, prolifer-
ation and mineralization of hCAPs, as well as the addition of
microparticulate dentin improved these biological character-
istics and promoted antibacterial activity.

The regeneration of pulp-dentin complex comprises the
combination and interplay of stem cells and/or progenitor
cells, growth factors, and scaffolds [1]. These cells could

be transplanted or mobilized by inducting their migration
(cell homing) to the area to be regenerated or by estab-
lishing the bleeding of surrounding tissues, such the apical
papilla [1,30-33]. The use endogenous cells is a clinical fea-
sible approach, safer, less laborious and less expensive than
transplanted cells approach [30,34]. Apical papilla is rich of
resident cells of different degrees of differentiation in both
vital and necrotic immature teeth [35,36]. We have worked
with a pool of cells isolated from the apical papilla (hCAPs)
most of them with stem cells markers, as observed by flow
cytometry, to be closest as possible to a clinical situation
of homing-based regenerative endodontics. In fact, hCAPs
are widely used in endogenous cells strategy research for
endodontic regeneration [34,37]. Additionally, the growth fac-
tors have a pivotal role to induced chemotaxis, proliferation
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Fig. 4 — Representative SEM micrographs showing adhesion and proliferation of E. Faecalis cultured on cellulose membrane
(C), or pure chitosan scaffold (Ch); or Chitosan-gelatin-genipin scaffold (ChGG); or Chitosan-gelatin-microparticulate

dentin-genipin scaffold (ChGDG). Scale bar 10 pm.

and differentiation of dental stem cells [1,2,34]. The clinical
use of recombinant growth factors is controversial because
of the multiple morphogenic factors involved in the regener-
ation process, unknown ideal concentrations and possibility
of adverse effects [2]. Therefore, endogenous acid soluble
dentin proteins during endodontic treatment or incorpo-
rated into the scaffolds were proposed as an alternative to
recombinant growth factors [18,19,34,37,38]. The combina-
tion of soluble endogenous dentin-derived growth factors has
induced the chemotaxis, proliferation and differentiation of
cells [37,38]. Moreover, Smith et al. [39] reported that insol-
uble dentin matrix improved the dentinogenesis activity of
soluble dentin-derived growth factors. Thus, the regeneration
of the pulp-dentin complex could be improved in response
to microparticulate dentine in scaffold, which would provide
both soluble and insoluble endogenous dentin proteins. Nev-
ertheless, in vivo studies are necessary to elucidate the effect
of soluble and insoluble dentin protein combination in regen-
erative endodontic therapy.

Release of total proteins showed that, except for Ch, all the
scaffolds studied had released significant amounts of proteins
from the 1st to the 32nd day. The addition of microparticu-
late dentin promoted a greater release of proteins, suggesting
that a fraction of these proteins are from the dentin [40].
These findings are in accordance with Aubeux et al. [18],
who observed that addition of dentin powder to the scaffold
resulted in proteins release.

Besides the possibility to liberate growth factors, the mor-
phology the scaffolds, like pores characteristics and superficial
topography, is also of importance. In the present study, the
scaffolds have pores ranging from 150 to 240 um, which are the
ideal size for penetration, adhesion and proliferation of cells
[41,42]. Additionally, the addition of microparticulate dentin
resulted in rough surfaces, and it is known that the increased
of roughness surface improves cell adhesion and behavior [16].

Among the physicochemical characteristics, an adequate
degradation allows the scaffold to be replaced by the newly-
formed tissues [29]. In the present study, genipin was used
as a cross-linking agent in order to limit the negative effect of
rapid degradation of the scaffold made of chitosan and gelatin
(data not shown). According to Kwon et al. [16], genipin has
a higher biocompatibility than that of synthetic cross-linking
agents, including ability to induce odontogenic differentiation
of dental pulp stem cells. The biodegradation in group ChGDG
was lower than in group Ch. On the other hand, cross-linked
scaffolds had lower swelling rate compared to Ch scaffold. In
this sense, one can infer that cross-linking limited the liquids
absorption. Several authors have supported the use of hydro-
gels due to their adaptation to the root canal [43]. The swelling
by ChGDG solid scaffolds would be favorable, since hygro-
scopic expansion might allow the scaffold to better adapt to
the root canal. Therefore, in vivo studies are needed to assess
whether the biodegradation and swelling rate reported here is
adequate for endodontic regeneration.
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Along with the physicochemical characteristics of the scaf-
fold, their overall composition must be biocompatible. In the
present study, the leachable substances of all scaffolds pro-
moted cell viabilities higher than 60%. However, the medium
conditioned by ChGDG scaffolds elevated the cell viabilities
up to 100%. This finding could be resultant of induction by the
proteins released from dentin.

Cell adhesion to the substrate is important to allow prolif-
eration and differentiation of cells [44]. In the present study,
no cell adhesion was observed in group Ch, a fact evidenced
by the absence of spread cells on the surface of this scaffold,
and this finding is in accordance to Kim et al. [8] and Asghari-
Sana et al. [9]. This can be explained by the low hydrophilicity
of chitosan [8] and the degree of deacetylation of chitosan
[45,46]. It has been reported that low degree of deacetylation
(<68%) of chitosan membranes limits the attachment and pro-
liferation of cells [45], but a degree of deacetylation higher
than 85% results in a great attachment and proliferation of
cells [45,46]. In fact, the absence of adhesion in the present
study could be due to the fact that a commercial chitosan
was employed that presented the degree of deacetylation of
75-85%. Cell spreading was observed in groups containing pro-
teins and cross-linking. The cross-linking of scaffolds may also
have contributed to cell adhesion by improving their physico-
chemical characteristics and surface roughness [14,16]. In the
ChGG it could be explained by the presence of gelatin, which
is composed of a sequence of peptides involved in modulation
of cell adhesion [9,15]. In ChGDG, cell spreading was improved
by presence of gelatin and microparticulate dentin, which
increased surface roughness and enhances cell adhesion.

Physiologically, all mammalian cells, except blood cells, are
attached to a surface. Thus, proliferation will mostly occur
in cells that were able to attach to the scaffold surface. This
can explain why in the Ch group the proliferation of cells was
smaller than those of the other groups, especially the ChGDG.
Moreover, growth factors can be extracted from the dentin by
the action of acetic acid used for dissolution of chitosan, which
might explain the higher values found in scaffolds containing
dentin. Corroborating our findings, Galler et al. [38] demon-
strated that dentin proteins can promote proliferation of cells
inoculated into the scaffold and favor new formation of tis-
sue. Moreover, these authors highlighted that these proteins
need to be immobilized in the scaffold. In this sense, chitosan
is known to have the endogenous capacity to bind to growth
factors [47,48]. Therefore, dentin proteins can be attached to
chitosan during the scaffold preparation.

Clinically, the controlled apposition of hard tissue is desir-
able to outcome of regenerative endodontic treatment in
immature teeth because it results in a uniform stress dis-
tribution and to increase the mechanical resistance of these
teeth [49]. Thus for regenerative endodontics, the cells in the
scaffolds must be able to differentiate in cells capable of pro-
ducing mineralized extracellular matrix. One important assay
to observe this capability is the Alizarin red, which allows the
observation and measurement of such mineralized extracel-
lular matrix. The Ch and the addition of gelatin and genepin
to Ch somehow impaired the formation of mineralized matrix,
however; the capability of the hCAPs to form such matrix was
restored in the ChGDG group. Thus, one can infer that dentin
was responsible for such finding. The osteoinductive effect of

dentin, which occurs due to the presence of growth factors, is
well known [19,50,51]. The addition of these factors to the scaf-
fold and later release might explain the results. Genipin has
also the capacity to promote formation of mineralized tissues
[16], this could justify why in the ChGG the number of min-
eralized nodules were greater than in the plain Ch scaffold.
Although such capability is of importance for regenerative
endodontics, clinically the excess formation of such miner-
alization could be deleterious. If the reinvention is necessary,
the complete obliteration of the root canal could complicate
the endodontic retreatment.

Residual bacteria negatively impact the success of regen-
erative endodontic therapies [5]. Functionalized scaffold with
antibacterial activity and suitable biological characteristics is
a strategy little explored. The antibacterial activity of chitosan
solutions has been reported elsewhere [52], but this effect is
influenced by some factor such as pH, degree of deacetylation
and the association with other chemicals [53]. In this sense,
the greatest antibacterial activity of chitosan was reported at
low pH [54] and high degree of deacetylation (e.g. > 75%) [55,56].
In addition, Sarasam et al. [57] observed that the antibacterial
effect of chitosan is contact-dependent. In the present study,
low molecular weight chitosan was used at 75-85% degree of
deacetylation and neutralized pH by using multiple washes
and lyonization process for obtaining solid scaffold. There-
fore, the antimicrobial activity in group Ch within the first 6 h
might be explained by the high rate of swelling in this exper-
imental time, which may have resulted in a greater contact
area between scaffold and bacterial suspension. Nevertheless,
it was demonstrated that cross-linked chitosan has a lower
antibacterial effect compared to pure chitosan, which might
be related to a low rate of swelling. Low rates of degradation
in the cross-linked scaffolds may have limited the availabil-
ity of chitosan, thus meaning that the antibacterial effect
may be contact-dependent. These results are in accordance to
Sarasam et al. [57], Ducret et al. [13] and Radhika-Rajasree et al.
[58] who reported bacterial grown in presence of chitosan-
based scaffolds. In the 48-h, the ChGDG scaffold reduced the
bacterial growth and limited the bacterial adhesion. The con-
tact between leachable substances of ChGDG confirmed this
antibacterial action from 24-h. This suggests that peptides
can be released into the medium, which extends the antimi-
crobial activity. The result observed in groups Ch and ChGG
might be explained by the degradation rate, and consequently,
by the low availability of leachable substances of solid chi-
tosan for inhibition of bacterial growth. In this sense, Smith
et al. [20] observed that the organic fraction of the human
dentin has antimicrobial peptides with bacteriostatic activity
against Streptococcus mutans, Streptococcus oralis and Enterococ-
cus faecalis. Additionally, Malmsten et al. [21] reported that
that peptides derived from HB-EGF, amphiregulin, hepatocyte
growth factor, PDGF-A and PDGF-B, and FGFs growth factors
showed antimicrobial activity, causing membrane disruption
of gram positive and negative bacteria, as well as fungi. This
growth factors are present in the dentin matrix and could be
extracted by acids [18-20,43,59] and ultrasonic activation [60].
Thus, the antimicrobial effects in ChGDG scaffold against E.
faecalis might be explained by the extraction and immobi-
lization of bioactive molecules from microparticulate dentin
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during the scaffold elaboration process (e.g. ultrasonicated in
acetic acid) and posterior release.

The characteristics of the ChGDG scaffold were those
mostly expected of an ideal scaffold for regenerative endodon-
tics. However, although the presence of dentin in this scaffold
was pointed as the component that responded for the positive
findings of the present study, clinically, the use of allogenic
microparticulate dentin could be a limitation of the ChGDG
scaffold. The immunogenic potential of collagen exposed in
microparticulate dentin by acetic acid is not clear. Bakhtiar
et al. [61] reported that atelopeptidization is necessary to
decrease the immune reaction of EDTA treated dentin matrix
xenograft. On the other hands, Chang et al. [62] demonstrated
that EDTA treated sterilized allogenous dentin matrix pro-
motes the stem cells differentiation without immunogenicity
activity in in vivo assay. Nevertheless, in vivo studies are nec-
essary to elucidate the immunogenic potential of the new
scaffold developed in this study.

5. Conclusions

The new solid chitosan-based scaffold associated with
gelatin, microparticulate dentin and genipin (ChGDG) has
morphological, physicochemical, biological and antibacterial
characteristics suitable for their potential use in regenerative
endodontics. In this sense, the addition of microparticulate
dentin improves the biological characteristics and promoted
antibacterial activity of this scaffold that could act on residual
bacteria in infected root canals besides controlling the stem
cells differentiation for endodontic tissue regeneration.
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Appendix A. Preparation of microparticulate
dentin

Nineteen crowns of human impacted third molars freshly
extracted were used. The dental crown was separated from
the root and the enamel was removed both using a diamond
burs conical trunk in high rotation under refrigeration. The
pulp tissue was removed from the pulp chamber using peri-
odontal curettes, and the crowns were placed in sterile saline
solution for a maximum period of 30 days at —80 °C. Next, the
crowns were thawed and sectioned into 0.8 mm thick slices.
Six grams of dentin slices were frozen in liquid nitrogen and
crushed in an automatic ball mill for 6 cycles of 2 min each,
at 30 Hz. The obtained powder was sieved using a 400-mesh
sieve and stored at —80 °C.

The size distribution of the dentin particles was deter-
mined on the granulometer by laser diffraction (Helos) with
a detection range of 0.1-350 um: 0.15 g of the dentin powder
was added at the 50 ml of distillated water and agitated at
1000 rpm for 1 min. The suspension was transferred to the
analysis reservoir and ultrasonicated for 2 min, and then the
evaluation started. This step was carried out on three samples
in different mills in order to validate the reproducibility of the
method.

The granulometric analysis demonstrated particles
between 0.3 and 53 pm by showing a normal distribution
characteristic curve (Appendix Fig. Al).

Appendix B. Isolation and immunophenotype
Cell Characterization

Human immature impacted caries—free third molars with
open apices (n = 4) were collected from the oral surgery clin-
ics of the School of Dentistry, under local human research
ethics committee approval (#3.612.573) and informed consent
of the patients. Explants of the apical papilla are obtained from
minced tissue fragments placed in clonogenic culture (alpha-
MEM supplemented with 15% of bovine fetal serum, 100 uM of
ascorbic acid, 2 mM of L-glutamine, 100 U/mL of penicillin and
100 pl of streptomycin). The cells were trypsinized and plated
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Fig. A1l - (A) Electronmicrograph and (B) granulometric distribution of microparticulate dentin.
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after reaching subconfluence. This procedure was repeated
until the cells were at the third passage. The cells (1 x 106
cells/per antibody) were washed and resuspended in PBS con-
taining saturating concentrations of MSC-associated markers
(CD105, STRO-1 and CD146) and non-MSC-associated markers
(CD14) (Santa Cruz Biotechnology). The cells were sorted in a
flow cytometer (BD Biosciences) and a total of 50,000 events
were analyzed by using the FlowJo Software (Tree Star)

REFERENCES

(1

(2]
(3]

4

[5

6

7

(8]

[9

(10]

(11]

(12]

(23]

(14]

(15]

Murray PE, Garcia-Godoy F, Hargreaves KM. Regenerative
endodontics: a review of current status and a call for action.
J Endod 2007;33(April (4)):377-90.

Piva E, Silva AF, Nor JE. Functionalized scaffolds to control
dental pulp stem cell fate. ] Endod 2014;40(4 Suppl):S33-40.
Srisuwan T, Tilkorn DJ, Al-Benna S, Abberton K, Messer HH,
Thompson EW. Revascularization and tissue regeneration of
an empty root canal space is enhanced by a direct blood
supply and stem cells. Dent Traumatol 2013;29(2):84-91.
Nagata JY, Soares AJ, Souza-Filho FJ, Zaia AA, Ferraz CC,
Almeida JF, et al. Microbial evaluation of traumatized teeth
treated with triple antibiotic paste or calcium hydroxide
with 2% chlorhexidine gel in pulp revascularization. ] Endod
2014;40:778-83.

Verma P, Nosrat A, Kim JR, Price JB, Wang P, Bair E, et al.
Effect of residual bacteria on the outcome of pulp
regeneration in vivo. ] Dent Res 2017;96(1):100-6.

Madihally SV, Matthew HW. Porous chitosan scaffolds for
tissue engineering. Biomaterials 1999;20(12):1133-42.

Park YJ, Lee YM, Park SN, Sheen SY, Chung CP, Lee SJ. Platelet
derived growth factor releasing chitosan sponge for
periodontal bone regeneration. Biomaterials
2000;21(2):153-9.

Kim NR, Lee DH, Chung PH, Yang HC. Distinct differentiation
properties of human dental pulp cells on collagen, gelatin,
and chitosan scaffolds. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2009;108(5):e94-100.

Asghari-Sana F, Capkin Yurtsever M, Kaynak Bayrak G,
Tuncay EO, Kiremit¢i AS, Gimtsderelioglu M. Spreading,
proliferation and differentiation of human dental pulp stem
cells on chitosan scaffolds immobilized with RGD or
fibronectin. Cytotechnology 2017;69(4):617-30.

Varoni EM, Vijayakumar S, Canciani E, Cochis A, De Nardo L,
Lodi G, et al. Chitosan-based trilayer scaffold for multitissue
periodontal regeneration. ] Dent Res 2018;97(3):303-11.
Bordini EAF, Cassiano FB, Silva ISP, Usberti FR, Anovazzi G,
Pacheco LE, et al. Synergistic potential of
1a,25-dihydroxyvitamin D3 and
calcium-aluminate-chitosan scaffolds with dental pulp
cells. Clin Oral Investig 2020;24(2):663-74.

Palma PJ, Ramos JC, Martins JB, Diogenes A, Figueiredo MH,
Ferreira P, et al. Histologic evaluation of regenerative
endodontic procedures with the use of chitosan scaffolds in
immature dog teeth with apical periodontitis. ] Endod
2017;43(8):1279-87.

Ducret M, Montembault A, Josse ], Pasdeloup M, Celle A,
Benchrih R, et al. Design and characterization of a
chitosan-enriched fibrin hydrogel for human dental pulp
regeneration. Dent Mater 2018;35(4):523-33.

Qu T, JingJ, Ren Y, Ma C, Feng JQ, Yu Q, et al. Complete
pulpodentin complex regeneration by modulating the
stiffness of biomimetic matrix. Acta Biomater 2015;16:60-70.
Sangkert S, Kamolmatyakul S, Meesane J. Mimicked
scaffolds based on coated silk woven fabric with gelatin and

[16]

(17]

(18]

(29]

(20]

(21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

[29]

3]

(31]

(32]

(33]

chitosan for soft tissue defect in oral maxillofacial area. Int ]
Artif Organs 2020;43(3):189-202.

Kwon YS, Lim ES, Kim HM, Hwang YC, Lee KW, Min KS.
Genipin, a cross-linking agent, promotes odontogenic
differentiation of human dental pulp cells. ] Endod
2015;41(4):501-7.

Kim JY, Xin X, Moioli EK, Chung J, Lee CH, Chen M, et al.
Regeneration of dental-pulp-like tissue by
chemotaxis-induced cell homing. Tissue Eng A
2010;16(10):3023-31.

Aubeux D, Beck L, Weiss P, Guicheux J, Enkel B, Pérez F, et al.
Assessment and quantification of noncollagenic matrix
proteins released from human dentin powder incorporated
into a silated hydroxypropylmethylcellulose biomedical
hydrogel. ] Endod 2016;42(9):1371-6.

Widbiller M, Eidt A, Lindner SR, Hiller KA, Schweikl H,
Buchalla W, et al. Dentine matrix proteins: isolation and
effects on human pulp cells. Int Endod J 2018;51(Suppl.
4):278-90.

Smith JG, Smith AJ, Shelton RM, Cooper PR. Antibacterial
activity of dentine and pulp extracellular matrix extracts.
Int Endod J 2012;45(8):749-55.

Malmsten M, Davoudi M, Walse B, Rydengard V, Pasupuleti
M, Morgelin M, et al. Antimicrobial peptides derived from
growth factors. Growth Factors 2007;25(1):60-70.

Oyane A, Kim HM, Furuya T, Kokubo T, Miyazaki T,
Nakamura T. Preparation and assessment of revised
simulated body fluids. ] Biomed Mater Res A
2003;65(2):188-95.

International Organization for Standardization. ISO
10993-13: biological evaluation of medical devices — part 13:
identification and quantification of degradation products
from polymeric medical devices. Geneva (Switzerland): ISO;
2010.

Nieto-Suarez M, Lopez-Quintela MA, Lazzari M. Preparation
and characterization of crosslinked chitosan/gelatin
scaffolds by ice segregation induced self-assembly.
Carbohydr Polym 2016;141:175-83.

International Organization for Standardization. ISO
10993-12: biological evaluation of medical devices — part 12:
sample preparation and reference materials. Geneva
(Switzerland): ISO; 2012.

Lowry OH, Rosebrough NJ, Farr AL, Randall RJ. Protein
measurement with the folin phenol reagent. ] Biol Chem
1951;193(1):265-75.

International Organization for Standardization. ISO 10993-5:
biological evaluation of medical devices — part 5: tests for
in vitro cytotoxicity. Geneva (Switzerland): ISO; 2009.
Almutairi W, Yassen GH, Aminoshariae A, Williams KA,
Mickel A. Regenerative endodontics: a systematic analysis of
the failed cases. ] Endod 2019;45(5):567-77.

Galler KM, D’Souza RN, Hartgerink JD, Schmalz G. Scaffolds
for dental pulp tissue engineering. Adv Dent Res
2011;23(3):333-9.

Kim SG, Zheng Y, Zhou J, Chen M, Embree MC, SongX, et al.
Dentin and dental pulp regeneration by the patient’s
endogenous cells. Endod Topics 2013;28(1):106-17.

Lovelace TW, Henry MA, Hargreaves KM, Diogenes A.
Evaluation of the delivery of mesenchymal stem cells into
the root canal space of necrotic immature teeth after clinical
regenerative endodontic procedure. ] Endod 2011;37(2):133-8.
Moreira MS, Diniz IM, Rodrigues MF, de Carvalho RA, de
Almeida Carrer FC, Neves I, et al. In vivo experimental
model of orthotopic dental pulp regeneration under the
influence of photobiomodulation therapy. ] Photochem
Photobiol B 2017;166:180-6.

Nabeshima CK, Valdivia JE, Caballero-Flores H,
Arana-Chavez VE, Machado MEL. Immunohistological study


https://doi.org/10.1016/j.dental.2021.03.016
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0005
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0010
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0015
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0020
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0025
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0030
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0035
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0040
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0045
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0050
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0055
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0060
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0065
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0070
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0075
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0080
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0085
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0090
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0095
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0100
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0105
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0110
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0115
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0120
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0125
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0130
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0135
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0140
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0145
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0150
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0155
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0160
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165

DENTAL MATERIALS 37 (2021) e4I4—e425

e425

(34]

(33]

(36]

(37]

(38]

(39]

(40]

(41]

(42]

(43]

[44

(4]

[46]

(47]

of the effect of vascular endothelial growth factor on the
angiogenesis of mature root canals in rat molars. ] Appl Oral
Sci 2018;26:€20170437.

Galler KM, Widbiller M. Perspectives for cell-homing
approaches to engineer dental pulp. ] Endod
2017;43(9S):S40-5.

Sonoyama W, Liu Y, Yamaza T, Tuan RS, Wang S, Shi S, et al.
Characterization of the apical papilla and its residing stem
cells from human immature permanent teeth: a pilot study.
J Endod 2008;34(2):166-71.

Chrepa V, Pitcher B, Henry MA, Diogenes A. Survival of the
apical papilla and its resident stem cells in a case of
advanced pulpal necrosis and apical periodontitis. ] Endod
2017;43(4):561-7.

Widbiller M, Driesen RB, Eidt A, Lambrichts I, Hiller KA,
Buchalla W, et al. Cell homing for pulp tissue engineering
with endogenous dentin matrix proteins. ] Endod 2018;44(6),
956-962.e2.

Galler KM, Brandl FP, Kirchhof S, Widbiller M, Eidt A,
Buchalla W, et al. Suitability of different natural and
synthetic biomaterials for dental pulp tissue engineering.
Tissue Eng A 2018;24(3-4):234—44.

Smith AJ, Tobias RS, Cassidy N, Bégue-Kirn C, Ruch ]V, Lesot
H. Influence of substrate nature and immobilization of
implanted dentin matrix components during induction of
reparative dentinogenesis. Connect Tissue Res
1995;32(1-4):291-6.

Smith AJ, Duncan HF, Diogenes A, Simon S, Cooper PR.
Exploiting the bioactive properties of the dentin-pulp
complex in regenerative endodontics. ] Endod
2016;42(1):47-56.

Conde CM, Demarco FF, Casagrande L, Alcazar JC, Nor JE,
Tarquinio SB. Influence of poly-L-lactic acid scaffold’s pore
size on the proliferation and differentiation of dental pulp
stem cells. Braz Dent J 2015;26(2):93-8.

Guan Z, Shi S, Samruajbenjakun B, Kamolmatyakul S.
Fabrication, characterization and cell cultures on a novel
chitosan scaffold. Biomed Mater Eng 2015;25(1
Suppl):121-35.

Fukushima KA, Marques MM, Tedesco TK, Carvalho GL,
Gongalves F, Caballero-Flores H, et al. Screening of
hydrogel-based scaffolds for dental pulp regeneration-A
systematic review. Arch Oral Biol 2019;98:182-94.

Garg T, Singh O, Arora S, Murthy R. Scaffold: a novel carrier
for cell and drug delivery. Crit Rev Ther Drug Carrier Syst
2012;29(1):1-63.

Lieder R, Darai M, Thor MB, Ng CH, Einarsson JM,
Gudmundsson S, et al. In vitro bioactivity of different degree
of deacetylation chitosan, a potential coating material for
titanium implants. ] Blomed Mater Res A
2012;100(12):3392-9.

Seda Tigli R, Karakecili A, Glimiigderelioglu M. In vitro
characterization of chitosan scaffolds: influence of
composition and deacetylation degree. ] Mater Sci Mater
Med 2007;18(9):1665-74.

Bellamy C, Shrestha S, Torneck C, Kishen A. Effects of a
bioactive scaffold containing a sustained transforming
growth factor-pl-releasing nanoparticle system on the
migration and differentiation of stem cells from the apical
papilla. ] Endod 2016;42(9):1385-92.

(48]

(49]

[50]

(51]

[52]

(53]

(54]

(53]

(56l

(571

(58]

(59]

(60]

(61]

(62]

De-Witte TM, Wagner AM, Fratila-Apachitei LE, Zadpoor AA,
Peppas NA. Immobilization of nanocarriers within a porous
chitosan scaffold for the sustained delivery of growth
factors in bone tissue engineering applications. ] Biomed
Mater Res A 2020;23.

Bucchi C, Marcé-Nogué ], Galler KM, Widbiller M.
Biomechanical performance of an immature maxillary
central incisor after revitalization: a finite element analysis.
Int Endod ] 2019;52(10):1508-18.

Smith AJ, Tobias RS, Plant CG, Browne RM, Lesot H, Ruch JV.
In vivo morphogenetic activity of dentine matrix proteins. J
Biol Buccale 1990;18(2):123-9.

Machado ME, Souza AS, Aratjo VC. Histological evaluation
of the osteoinduction capability of human dentine. Int
Endod ] 2006;39(11):855-9.

Kim CH, Choi JW, Chun HJ, Choi KS. Synthesis of chitosan
derivatives with quaternary ammonium salt and their
antibacterial activity. Polym Bull 1997;38(4):387-93.
Hosseinnejad M, Jafari SM. Evaluation of different factors
affecting antimicrobial properties of chitosan. Int J Biol
Macromol 2016;85:467-75.

No HK, Park NY, Lee SH, Meyers SP. Antibacterial activity of
chitosans and chitosan oligomers with different molecular
weights. Int ] Food Microbiol 2002;74(1-2):65-72.

Byun SM, No HK, Hong JH, Lee SI, Prinyawiwatkul W.
Comparison ofphysicochemical, binding, antioxidant and
antibacterial properties ofchitosans prepared from ground
and entire crab leg shells. Int ] Food Sci Technol
2013;48:136-42.

Park PJ, Je JY, Byun HG, Moon SH, Kim SK. Antimicrobial
activity ofhetero-chitosans and their oligosaccharides with
different molecularweights. ] Microbiol Biotechnol
2004;14:317-23.

Sarasam AR, Brown P, Khajotia SS, Dmytryk JJ, Madihally SV.
Antibacterial activity of chitosan-based matrices on oral
pathogens. ] Mater Sci Mater Med 2008;19(3):1083-90.
Radhika-Rajasree SR, Gobalakrishnan M, Aranganathan L,
Karthih MG. Fabrication and characterization of chitosan
based collagen/ gelatin composite scaffolds from big eye
snapper Priacanthus hamrur skin for antimicrobial and
anti-oxidant applications. Mater Sci Eng C Mater Biol Appl
2020;107:110270.

Duncan HF, Smith AJ, Fleming GJ, Reid C, Smith G, Cooper
PR. Release of bio-active dentine extracellular matrix
components by histone deacetylase inhibitors (HDACI). Int
Endod ] 2017;50(1):24-38.

Widbiller M, Eidt A, Hiller KA, Buchalla W, Schmalz G, Galler
KM. Ultrasonic activation of irrigants increases growth
factor release from human dentine. Clin Oral Investig
2017;21(3):879-88.

Bakhtiar H, Mazidi A, Mohammadi-Asl S, Hasannia S, Ellini
MR, Pezeshki-Modaress M, et al. Potential of treated dentin
matrix xenograft for dentin-pulp tissue engineering. ] Endod
2020;46(1), 57-64.e1.

Chang CC, Lin TA, Wu SY, Lin CP, Chang HH. Regeneration of
tooth with allogenous, autoclaved treated dentin matrix
with dental pulpal stem cells: an in vivo study. ] Endod
2020;46(9):1256-64.


https://doi.org/10.1016/j.dental.2021.03.016
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0165
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0170
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0175
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0180
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0185
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0190
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0195
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0200
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0205
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0210
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0215
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0220
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0225
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0230
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0235
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0240
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0245
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0250
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0255
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0260
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0265
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0270
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0275
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0280
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0285
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0290
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0295
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0300
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0305
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310
http://refhub.elsevier.com/S0109-5641(21)00119-6/sbref0310

	Development and characterization of a new chitosan-based scaffold associated with gelatin, microparticulate dentin and gen...
	1 Introduction
	2 Material and methods
	2.1 Development of the scaffolds
	2.2 Morphological characterization
	2.3 Biodegradation assay
	2.4 Swelling assay
	2.5 Total protein released assay
	2.6 Isolation and cell characterization
	2.7 Direct cytotoxicity assay
	2.8 Indirect cytotoxicity assay
	2.9 Cell adhesion and proliferation
	2.10 Cell differentiation
	2.11 Antimicrobial testing
	2.12 Statistical analysis

	3 Results
	3.1 Morphological characterization
	3.2 Biodegradation and swelling
	3.3 Total protein released
	3.4 Cell characterization and cytotoxicity assay
	3.5 Cell morphology, adhesion and proliferation
	3.6 Cell differentiation
	3.7 Antibacterial effect

	4 Discussion
	5 Conclusions
	Acknowledgments
	Appendix A Preparation of microparticulate dentin
	Appendix B Isolation and immunophenotype Cell Characterization
	References


