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Author

Garcia et al. (18)

Cytotoxicity/biocompatibility

assays

Cytotoxicity: Sulforhodamine B colorimetric

assay

Cells used

Human gingival fibroblasts (HGEs)

Main outcome of cytotoxicity/
biocompatibility assays
No statistical effects compared to control group.

Pourhajibagher t al.

19

Cytotoxicity: MTT assay

Human gingival fibroblasts (HGEs)

No statistical effects compared to control group.

Liang et al. (20)

Cytotoxicity: MTT assay
Biocompatibility/hemocompatibility:
Hemolysis assay

‘Human immortalized liver cell line
(L0-2)
Rat red blood cells (RBCs)

No statistical effects compared to control group up to 100 pg/ml.

Yang et al. (21)

Cytotoxicity: CK-8 assay

Stem cells from human exfoliated
deciduous teeth (SHEDs)

No statistical effects compared to control group up to 50 pg/ml.

Huetal. 22)

Cytotoxicity: CCK-8 assay

Cell live/dead staining (Calcein-AM/PI)

Periodontal ligament fibroblasts
(PDLEs)

Periodontal ligament stem cells
(PDLSCs)

No statistical effects compared to control group up o 800 ppm.

Yan et al. (23)

Cytotoxicity: CCK-8 assay
Cell live/dead staining (Calcein-AM/PI)
i tissue

Human gingival fibroblasts (HGEs)

cells

contact test

No statistical effects compared to control group.

Lu etal, (24)

Cytotoxicity: Cell live/dead staining
(Caleein-AM/PT)
MTT assay

Osteoblasts

Statistical reduction compared to control group from 0.5~
1.0 wt.% GQD.

Cao et al. (25)

Cytotoxicity: CCK-8 assay
Cell live/dead staining (Calcein-AM/PI)

Human gingival fibroblasts (HGEs)

No statistical effects compared to control group.

Liang et al. (26)

Cytotoxicity: CCK-8 assay

Periodontal ligament stem cells
(PDLSCs)

No statistical effects compared to control group.

Hosseinpour-Nader
etal. (27)

Cytotoxicity: Neutral red assay

Human gingival fibroblasts (HGEs)

No statistical effects compared to control group.

Lin et al. (28)

Cytotoxicity: CCK-8 assay

Dental pulp cells (DPSCs)

No statistical effects compared to control group until
concentration reached 50 ug/ml.

Xue et al. (29)

Cytotoxicity: CCK-8 assay
Cell live/dead staining (Calcein-AM/PI)

Hepatocyte growth factor (HGF)

No statistical effects compared to control group.

Zhang et al. (41)

Biocompatibility: Immunofluorescence
staining assay

Bone marrow mesenchymal stem
cells (BMSCs)

No statistical effects compared to control group.

An et al. (30)

Cytotoxicity: CCK-8 assay

Human periodontal ligament stem
cells (hPDLSCs)

No statistical effects compared to control group up to 5 pg/ml of
Y-GOQds and up to 50 pg/ml of B-GOQDs.

Josephraj et al. (31)

Cytotoxicity: MTT assay

Human dental pulp stem cells
(hDPSCs)

No statistical effects compared to control group up to 0.125 mg
e .

Jiang et al. (11)

Cytotoxicity: CCK-8 assay Cel live/dead
staining (Calcein-AM/PI)
Biocompatibility/hemocompatib-lity:
Hemolysis assay

Macrophages

Rat red blood cells (RBCs)

No statistical effects compared to control group.
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Other reasons (n =)

Studies screened (n = 606)

Studies excluded (n = 535)

)

Studies sought for retrieval (n = 71)

Studies not retrieved (n = 0)

v

Studies assessed for eligibility (n = 71)

Studies excluded (n = 49)
Study type was not relevant (n = 31)
Material type was not relevant (n = 9)
Full text could not be retrieved (n = 9)

Studies included in review (n = 22)
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= Sol-gel
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EIEET

PRF preparation

protocol

Type of
incorporation

The effect of
adding PRF to
biomaterial

Ref.

Ex vivo | Mucograft’, Bio-Gide", | Liquid-PRF (10 mL, 600 rpm, = Mucograft” + PREvs. | Impregnated No PRF penetration into | Al-Maawi et al.
Mucoderm”, 44 x g for 8 min) Bio-Gide” + PRF vs. the membrane: (2019)
Collprotect’, BEGO® vs. Collprotect™+ PRE - BEGO" + PRE

vs. BEGO" + PRF Partial penetration into

the membrane:

Bio-Gide” + PRF;

Mucoderm” + PRF;

Collprotect™+ PRF.

Total penetration:

Mucograft” + PRE
Mucomaix” matrix 1-PRF (10 mL, 700 rpm, 60x g, | Material + PRF Impregnated Loose collagen fibrils | Udeabor et al.
(collagen and elastin) 3 min) lead to PRF penetration = (2020)

through the material

‘matrix

Invitro | Parasorb fleece HD" Liquid-PRF (10 mL, 600 rpm, | Collagen matrix + impregnated Mechanical properties: | Herrera-Vizcaino
(equine-derived collagen | 44xg, 8 min) PRE vs. Compressed 1 Liquid absorption etal. (2020)
matrix) collagen matrix + PRF capacity of the matrix

when compressed;
In vitro:
1 Prolonged cytokine
release;
1 Increase in
proinflammatory
cytokine release;
Mucoderm” (collagen | PRF membrane (10 mL, Materials with PRE | Membranes pressed 1 Angiogenesis Blatt et al. (2020)
matrix), Jason” (porcine | 1,200 rpm, 177x g, § min), Vs. together = Growth factor release
pericardium), pressed with “PRF Box”, cut | Materials without PRE then just PRF
Collprotect” (collagen and pressed with “PRF Box”
matrix)
Collagen matrixes - PRE membrane (1,200 rpm for | Materials with PRE | Membranes pressed Bio-Gide” and Symbios: | Sebastian et al.
Bio-Gide” and Symbios® | 8 min, 177 g), pressed with = Vs. together Vessels per mm? (2022)
“PRF Box " Materials without PRF = Vessel branching
Vs. PRE points per mm?
Mucoderm” (collagen A-PRF (2 mL, 1,500 rpm, Membranes with Impregnated Mucoderm®: Hoda et al. (2021)
matrix), alloderm (cell- | 14 min) A-PRE = Osteoblast adhesion
free human dermal Vs. membranes = Fibroblast adhesion
‘matrix), three collagen without A-PRF Alloderm:
membrane 1 Osteoblast adhesion
= Fibroblast adhesion
Three collagen:
1 Osteoblast adhesion
TFibroblast adhesion
Mucoderm” (collagen | L-PRF (10 mL, 400x g, Enamel matrix Impregnated with the | T HUVEC proliferation | Park et al. (2018)
‘matrix) 12 min). The clot was derivative PRF-conditioned when compared to
incubated with a serum-free | Vs. media. native membrane
medium at 37°C. After 24 h, the | Mucoderm with PRE 1 HUVEC Migration
medium with PRE exudate was | Vs. Mucoderm = HUVEC attachment
collected. between Enamel matrix
derivative
And PRF
Invivo | Gelatin gel 25mL, 3,000 rpm, 10 min. Gelatin gel vs. Gelatin | incorporated 1 Skin defect recovery | Suzuki etal. (2013)
PRE was cut and stirred usinga | gel with PRF time
magnetic sirrer (37C, 700 rpm, = Granulation tissue
24 h. After the gel was thickness
precipitated by centri-fugation
(4C, 12,500 rpm, 10 min)
Gelatin nanoparticles I-PRF (7 mL Gelatine nanoparticles | Mixed with repetitive | Mechanical properties: | Mu et al. (2020)
700 rpm for 3 min) Vs. Gelatine extrusion 1 Gel strength
nanoparticles with 1 Self-healing properties
PRE vs. PRF before solidification
1 Compressive modulus
In vivo:
1 Bone volume in sinus
augmentation model
1 Number of trabecular
bone
1 Mature laminar bone
1 prolonged growth
factor release
1 Number, density, and
diameter of blood
vessels
1 Gel solidification time
1 Bone resorption
Gelatin nanoparticles 1-PRF (700 rpm, 3 min) 1.Control group (no | Mixed with repetitive | Mechanical properties: | Yuan et al. (2021)
grafting material) extrusion 1 Yield stress when
2. DBBM group. lower PRE
3. DBBM + i-PRF concentration
group. In vitro:
4. GNPs group. 1 Whole blood clotting
5. GNPs + i-PRF time compared to
group. DBBM, but = to GNPs
In vivo:
T Bone density
TEarly osteogenesis
TEarly angiogenesis
1 Higher osteoclast
activity than GNP, but
lower activity than
DBBM
Clinical | HEALIGUIDE Bio- I-PRF (10 mL, 700 rpm, 3 min) ~ Membrane with PRE | Impregnated = Plague index Patra et al. (2022)
studies | resorbable membrane vs, Gingival index

(collagen membrane)

Membrane with saline

robing pocket depth
1 Recession depth
1 Recession width
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Materials

PRF preparation

protocol

Groups Type of

incorporation

The effect of
adding PRF to
biomaterial

Studies incorporating PRF into composites with ceramic materials

In | Scaffold - PCL, HA
vitro

Scaffold - NaHA, poly-(D,
L-lactic acid-co-glycolic
acid), lyophilized PRF

Tetracalcium phosphate
(TTCP), gelatin,
O-Phospho-l-Serine
(OPLS), Lyophilized PRE

Scaffold - Eggshel HA,
collagen, Polylactic
Acid-Polyglycolic
Acid, PRF

In | Sticky bone - Collaginated
vivo | bone graft with and
deprotenized bone graft

Sticky bone - Mineralized
collagen

Sticky bone - Multi-walled
carbon nanotube, HA

Hydrogel - Gelatin,
Carbonated HA, A-PRF

Hydrogel - Gelatin,
Carbonated HA, A-PRF

Scaffold - PCL, gelatin,
chitosan, poly (y-glutamic
acid), HA

Scaffold - magnesium
phosphate, strontium

I-PRF (700rpm, 3 min)

Lyophilized PRF (400xg,

10 min). PRE clot was frozen
at=80°C for 30min before being
freeze-dried overnight at ~51°C.

Lyophilized PRF (3,000 rpm,
10 min). The clot was stored
at-80°C for freezing, The frozen
PRF underwent overnight
Iyophilization at ~51°C.

PR (3,000 rpm, 10 min or
2,700 rpm 12 min)

PRF (3,000 rpm, 10 min)

PRF (1,300 rpm, 14 min)

PRF (400 x g, 12 min)

A-PRF (1,500 rpm, 14 min).
‘The fibrin clot was then pressed
with a PRF processing box for
10 min, as the extracted
supernatant was used for
‘material preparation.

A-PRF (1,500 rpm, 14 min) The
fibrin clot was pressed with a
PRE processing box for 10 min,
the extracted supernatant was
used for material preparation.

PR (3,000 rpm, 10 min)

Decellularized PR (3,500 rpm,
15 min).

PRE immersed in tris buffer and
subjected to 5 freeze-thaw
cycles. After, PRF is immersed
in 0.25% trypsin/0.01% EDTA,
treated with 20 ng/mL Dnase I
and 20 ng/mL Rase A for 16 h,
and rinsed with PBS.

Studies incorporating PRF into polymer-polymer composites

Control vs. PCL vs. PCL-HA
vs. PCL-HA + PRF

Impregnated

HA/PLGA vs. HA/PLGA/Gel
vs. HA/PLGA + PRF

Impregnated

TTCP/OPLC vs. TTCP/
OPLC/gelatin vs. TTCP/
OPLC/PRE vs. TTCP/OPLC/
gelatin/PRF

Incorporated

HAp-egg shell/ PLGA, vs.
HAp-egg shell/PLGA +
collagen vs. HAp-egg shell/
PLGA + PRE vs. HAp-egg
shell/ PLGA + PRF +
collagen

Impregnated

Collaginated bone graft with
+PRE vs. collaginated bone
graft vs. deprotenized bone
graft + PRF vs. deprotenized
bone graft

Mixing

Material vs. material + PRE | Mixing

Control vs. PRF vs. material
vs. Material +PRF

Mixing

Control vs. material vs.
material +PRF

Control vs. material vs.
material +PRF

Incorporated

Control vs. chitosan/poly (y-
glutamic acid)/
hydroxyapatite vs. chitosan/
poly (y-glutamic acid) vs.
chitosan/poly (y-glutamic
acid)/hydroxyapatite + PRE

Incorporated

MgP vs. MgP + Strontium vs. | Coated

MgP + Strontium + DPRF

Incorporated

Mechanical properties:
T Hydrophilicity

In vitro:

1 MC3T3-El cell
viability

1 MC3T3-El cell
proliferation

T Osteocyte
differentiation

= Osteogenic
differentiation (PCL/
HA = PCL/HA/PRF)

In vitro:
T MG63 cell viability
T MG63 cell adhesion

Mechanical properties:
1 Ultimate
compressive strength
1 Degradation speed
in vitro

In vitro:

1 Early dental follicle
stem cell proliferation
1 Dental follicle stem
cell adhesion

1 Cell mineralization
in vitro

1 Osteogenic
differentiation

In vitro:
T Human periodontal
ligament fibroblasts
viability

1 Human periodontal
ligament fibroblasts
adhesion

In vivo:

1 Residual bone graft
1 New bone formation
|Osteogenic
differentiation in vivo

In vivo:
TFaster new bone
formation

1 Bone % volume
| Residual graft
material

In vivo:

= New bone formation
| Residual graft
material

In vivo:
T OPG expression

1 Tooth position
stability after
orthodontic appliance
removal

1 RANKL expression

In vivo:
1 Osteoblast activity
| Osteoclast activity
1 Tooth relapse after
orthodontic appliance
removal

In vitro:
1 Human dental pulp
stem cell viability

1 Human dental pulp
stem cell viability
osteogenic
differentiation

In vivo:

1 Tissue mineralization
TOsteoblast activity

1 New alveolar bone
formation

Mechanical properties:
= Ultimate
compressive strength
In vivo:

1 Percentage of new
bone formation

1 New bone formation
time

Beiranvand
etal. (2022)

Zheng et al.
(2015)

Anthraper et al.
(2024)

Espitia-Quiroz
etal. (2022)

Peker et al.
(2016)

Zhang et al.
(20232)

Bastami et al.
(2022)

Alhasyimi et al.

(2017)

Alhasyimi et al.
(2018)

Zhang et al.
(2019a)

Tarif et al.
(2023)

In | Hydrogel - methacrylated
vitro | collagen + methacrylated
chitosan + PRFe

Core-shell fiber scaffold -
PCL, chitosan, L-PRF

Electrospun nanofibers -
polyvinyl alcohol, sodium
alginate, lyophilized PRE

Membrane - Collagen,
chitosan, lyophilized
A-PRE

Lyophilized PRF (400xg,

A-PRF (1,500 rpm, 14 min)
Samples homogenized, stored
for 20 h at 4°C, stirred at

150 rpm, 37°C, 4 h. The
obtained mixture centrifuged at
3500 g for 10 min.

L-PRF (2,700 rpm, 12 min)

10 min)

Lyophilized A-PRF (1,500 rpm,
14 min)

ChitMA/ColMA vs. ChitMA/
ColMA + PRF

Incorporated

PCL vs. PCL/CS vs. PCL/
CS/PRF

Incorporation in
‘manufacturing

PVA/SA vs. PVA/SA/PRE | Incorporated

TCP vs. collagen vs. chitosan/
colagen vs. chitosan/
collagen/PRE

Incorporatied

Mechanical properties:
1 Degradation rate

in vitro

1 Young's modulus

| Hydrogel shrinkage
1 Pore size

| Porosity

In vitro:

T SCAP cell migration
T SCAP viability

T SCAP odontic
differentiation

Mechanical properties:
1 Porosity

T Hydrophilicity

1 Degradation speed
Dulbecco’s Phosphate-
Buffered Saline

1 Tensile strength

1 Elastic modulus

| Fiber diameter

1 Swelling ratio

In vitro:

1 MG-63 cell viability
1 MG-63 osteogenic
differentiation

T MG-63 cell
mineralization

Mechanical properties:
1 Pore diameter

In vitro:

T MEC3T3-E1 cells
viability

T MEC3T3-E1
osteogenic
differentiation

Mechanical properties:
1 Young’s modulus

| Degradation rate

In vitro:

1 BMSCs viability

1 BMSCs osteogenic
differentiation

Noohi et al.
(2023)

Rastegar et al.
(2021)

Nie et al. (2020)

Ansarizadeh
et al. (2019)

In | Scaffold -chitosan, gelatin,
vivo = L-PRF

L-PRF (400 x g, 10 min)

Chitosan/Gelatin/PRF vs.
Chitosan/gelatin vs. control

Incorporation in
‘manufacturing

Mechanical properties:
1 Pore size

T Water uptake

| Compression
modulus

In vitro:

1 BMSCs proliferation
1 BMSCs Adhesion

T BMSCs migration

1 Cell mineralization
1 Osteogenic
differentiation

In vivo:

1 Faster new bone
formation in vivo

1 Angiogenesis in vivo

Chi etal. (2019)
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In
vitro

In
vivo

Bioink

composition

Chitosan, HA,
L-PRF powder

Sodium alginate,
‘methyl-cellulose, I-PRF

BCP/PVA/PRE

L-PRF, alginate, gelatin

I
L-PRF (400 x g, 10 min). Fresh = CH/HA vs. 0.5% PRF/CH/HA

PRF preparation
protocol

PRF was frozen in —-80°C
overnight and lyophilized
for 24 h

1-PRF (700 rpm, 3 min)

L-PRF (400 g, 10 min)

I-PRF (700 rpm, 3 min)

Type of

incorporation

Incorporated
vs. 1% PRF/CH/HA vs.
2.5% PRF/CH/HA

Sodium alginate/
methylcellulose/I-PRE vs.
Sodium alginate/methyl-
cellulose/phosphate buffer
saline

Incorporated

Printed BCP/PVA/PRF vs.
non-printed BCP/PVA/PRF
vs. printed BCP/PVA vs. non-
printed BCP/PVA

Incorporated

Alginate/gelatin vs. Alginate/
gelatin/10% PRF vs. Alginate/
gelatin/30% PRE vs. Alginate/
gelatin/50% PRE

Incorporated

The effect of
adding PRF to
3D ink

Mechanical properties:
T Viscosity of bio-ink
= Morphology

| Compression modulus
1 Faster scaffold
degradation time

= Hydrophilicity

= Porosity
Compression modulus
In vitro:

T MC3T3-E1 cell
proliferation

In vitro:
1 1929 and Sa0S-2 cell
viability
1 Blood vesscls growing
in length and thickness

Mechanical properties:
1 Surface roughness of
the scaffold

1 Hydrophilicity

1 Compressive modulus
In vitro:

= BMSCs viability

1 BMSCs seeding density
TBMSC adhesion

1 BMSCs proliferation
1 BMSCs osteogenic
differentiation

In vivo:

1 Faster new bone
formation in vivo

1 Faster scaffold
degradation time in vivo
1 Callus formation

Mechanical properties:
1 Sol-gel critical
temperature

1 Surface roughness of
the scaffold

= Degradation in vitro
1 Bioink viscosity

| Compression modulus
In vitro:

1 Growth factors release
time

= Human gingival
fibroblast viability

1 Human gingival
fibroblast proliferation
T ECM production

In vivo:

1 Angiogenesis

1T Host tissue infiltration
into scaffolds

Ref.

Sui et al.
(2023)

Grandjean
et al. (2024)

Song et al.
(2018)

Yietal.
(2022)
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Materials

PRF preparation

protocol

Type of
incorporation

Effect of PRF and
biomaterial
combinations

Clinical
study

NovaBone putty (calcium  Choukroun’s PRE Control vs. Mixed 1 Defect fill Agrawal et al.
phosphosilicate particulate)  (Protocol not specified) | Material vs. = Alveolar crest level (2017)
Material + PRE = Gingival index

= Pocket Depth

= Clinical attachment level

= Gingival recession
Perioglas (calcium-silicate L-PRF (10 mL, 3,000 rpm, | Materia vs. Mixed T Radiological defect fill saravanan
bioactive glass) 10 min) Material + PRF 1 Probing pocket depth etal. (2019)

NovaBone putty (calcium
phosphosilicate particulate)

L-PRF (10 mL, 3,000 rpm,
10 min)

Materia vs. Mixed
Material + PRF

T Clinical attachment level

= Plaque index
= Gingival index

= Probing pocket depth

= Relative attachment level
= Radiographic defect depth

Vibhor et al.
(2021)
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In
vivo

Materials

PRF preparation Type of incorporation
protocol (min)

The effect of adding

PRF to biomaterial

Zinc oxide 3 mL, 3,000 rpm, 10 PRE vs. PR + Zine oxide nanoparticles 1 Healing score in early time points | Zalama et al.
nanoparticles ZnONPs vs. control | injected into PRE clot = Brinding callus score (PRF vs. | (2021)

PRE + ZnONPs)
Zinc oxide 4'mL, 3,000 rpm, 402x g 10 PRE vs. PRE + Zine oxide nanoparticles 1 Recreation of the marrow cavity | Zalama et al.
nanoparticles ZnONPs vs. control | injected into PRF clot 1 New bone density (2022)

1 Defect bridging by bicortical
callus

TBone remodeling score

| Defect size
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Materials  PRF preparation Type of Effect of PRF and
protocol incorporation biomaterial
combinations
In | Silver L-PRE (10mL, 2,700 rpm, PRE vs. PRE + silver Nanoparticles added to the | T Antimicrobial activity Khorshidi
vitro | nanoparticles | 12 min) nanoparticles blood before centrifugation | T Tensile strength et al. (2018)
1 Stiffness
1 Toughness
Silver L-PRE (10mL, 2,700 rpm, PRE vs. PRE + silver Nanoparticles added to the | | Biofilm formation with higher = Haddadi
nanoparticles | 12 min) nanoparticles blood before centrifugation | silver nanoparticle et al. (2018)
concentration
Gold A-PRE + (300 rpm, 8 min) PRE vs. PRE + AuNP Nanoparticles added to the T hMSCs cytotoxicity with Ghaznavi
nanoparticles blood before centrifugation | higher AuNP concentration et al. (2019)
T Alkaline phosphatase activity
In | Silver 3mL, 3,000 rpm, 10 min. A clot | Control vs. AgNP vs. PRE | Not mentioned 1 Bone healing time Salih et al.
vivo | nanoparticles | was pressed to make a ‘membrane vs. AgNP + (2018)

membrane

PRE membrane
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Materials

PRF preparation

protocol

Type of
incorporation

The effect of
adding PRF to
biomaterial

Ex | PCL scffolds, 1-PRF (10mL, 700rpm (60x | I-PRE/PCL/CaP Impregnated 1 Total protein content on  Fernandez-Medina
vivo | calcium phosphate | g, 3min)) Vs. PLASMA/PCL/ the surface etal. (2023)
coating CaP vs. I-PRE/PCL 1 Adsorption of low-to-
medium molecular weight
proteins from i-PRF
In OsteoporeTM (PCL | 10 mL, High-RCF protocol | PCL + PRE high- | Impregnated 1 Growth factor release from | Al-Maavi et al.
Vitro | mesh) (710x g), low-RCF protocol | RCF PCL + PRF low-RCF (2021)
(44x g) Vs. 1 Growth factor release in
PCL + low-RCF OB cell culture, from PCL +
Vs. PCL PRE low-RCF
1 pOB attachment on
scaffolds (17 with PCL + PR
low-RCF)
TAlkaline phosphatase
activity with PCL + PRE
low-RCF
In PCL 3D printed 10 mL, 3,000 rpm, 1,670x g, | PCL vs. PCL + PRF | Scaffold added to the blood | = Mineralization volume in | Chen et al. (2021)
Vivo | scaffolds 10 min vs. PRE vs. Control | before centrifugation the defect (PCL vs. PCL +

(empty defect)

PRF)
= Area of connective tissue
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Materials.

PRF preparation
protocol

Groups

Type of
incorporation

Effect of PRF and biomaterial
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Surface treatment 3D printed PC
material

Hydrofluoric acid (HFA) 3D-HFA (1 =20)

etching

Milled PC
material
M-HFA (n1=20)

Phosphoric acid (PA) 3D-PA (n=20)
etching

M-PA (n=20)
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Material

Manufacturer

DETAX GmbH,
Ettlingen, Germany

Ref no./Lot
no.
04063/251210

Composition

Monomers and oligomers/polymers encapped with a
(me'.h ) acrylate group;
<5% of modified silicic acids;
Isopropylidenediphenol peg 2 dimethacrylate
(45-<60%);
7,7,9 (or 7,9,9)-trimethyl-4,13-dioxo-3,14-dioxa-
5,12-diaza- hexadecane-1,16-diyl bismethacrylate
(30-<35%);
1,6-hexanediol dimethacrilate (1-<5%)
2-hydroxyethyl methacrylate (1-<5%)
Diphenyl (2,4,6-trimethylbenzoyl) phosphine
oxide (1-<5%)—Hydroxy propyl methacrylate
(1-<5%)
Phenyl bis (2,4,6-trimethylbenzoyl)-phosphine
oxide (<1%) Ceramic micro-filler (lower content)

Technology

DLP 3D printing

Indication

‘Temporary crowns and bridges
and implant- supported
restorations

Telio CAD

Ivoclar Vivadent, Schaan,
Liechtenstein

686310/ YBBITX

99.5 wt.% PMMA, no fillers, pigment (<1 wt.%)

Milling

Temporary crowns and bridges
and implant- supported
restorations
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Description
No adhesive left on the cylinder

Less than 50% of adhesive left on the cylinder

More than 50% of adhesive left on the cylinder

100% of adhesive left on the cylinder with a distinct impression
of the bracket mesh
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Provisional material Surface treatment Load SBS SBS

(N) (MPa) (MPa)
Mean + (SD) Mean + (SD)* | Min—Max

3D-printed Hydrofluoric Acid Eiching 15102 (31.75) 78.86-221.05 1259+ (264) 6.58-18.44
(3D-HFA)
Phosphoric Acid Etching 93.25 % (10.01) 70.00-107.56 7.77 £(0.83) 5.84-8.97
(3D-PA)

Milled Hydrofluoric Acid Eiching 7181 (7.14) 5924-86.45 598+(0.59)° 494721
(M-HFA)
Phosphoric Acid Eiching 67.92+(7.90) 51.81-83.36 5.66 % (0.65)" 432695
(M-PA)

No statistcally significant difference for groups with the same superscript letter (a).
*Tukey HSD test showed no statistically significant difference for groups with the same superscript letter.
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Parameters Gp1 (control) Gp2

Mean =D 19890 231+99 218+10.1
Median (min—max) | 182 (94-464) | 214 (108-50.1) | 20.2 (62-512)
Mode of failure (%) | A:55.6/M: 444 | A:55.6/M: 444 | A: 55.6/M: 444
m (95% CI) 27 21-34) 29(22-36) | 25(20-32)
0 (95% CI) 222(19.6-25.1) | 23.8 (21.1-26.7) | 252 (22.0-28.7)
r 0.8589 0.8961 0.9396

No statistically significant differences were found using Kruskal-Walls test (p=0.235).
Gp1: the adhesive layer was applied according to the manufacturer’s instructions (control).
Gp2: two coats of adhesive coats were applied according to the manufacturer’s instructions
without light curing between the layers. Gp3: two coats of adhesive coats were applied
according to the manufacturer’s instructions, and light curing was performed between the
adhesive layers. SD, standard deviation; min., minimum value; max., maximum value; m,
Weibull modulus; 95% CI: 95% confidence interval; o, characteristic strength; r’,
correlation index; A, adhesive failure; M, mixed failure. Cohesive failure was excluded
because it did not represent an adhesive interface failure.
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Material Component Percentage (%)
Tetric N-bond universal Bis- GMA 25%-50%
vivapen Ethanol 10%-25%
HEMA 10%-25%
Phosphonic acid acrylate 10%-25%
UDMA 225% <10%
TPO <2.5%
Tetric N-ceram bulk fill Bis-GMA 3%<10%
UDMA 3%<10%
Ytterbium trifluoride 3%<10%
Bis- EMA 3% <10%

Bis-GMA, bisphenol A glycidyl methacrylate; HEMA, 2-hydroxyethyl methacrylate; UDMA,
urethane TPO, diphenyl (2, 4,
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