
Supplementary Table S1. In vivo studies employed orthotopic models to assess the regenerative capacity of cell sheet transplantation in 
periodontal defect models, with or without biomaterials 
 

Author Cells  Experimental 
groups 

Additional 
pretreatment 

Material Technique Experimental setup Results 

Yang et al., 
2009[1] 

hPDLSCs, 
APTGs 

APTGs-CM treated 
PDLSC pellets with 
CBB/CCRD groups, 
untreated PDLSC 

pellets/CBB/CCRD 
group, CBB/CCRD 
without cells group 

Culture with 
APTGs-CM 

CBB 
and CCRD 

Culture in 
CM, and cell 
sheet to cell 

pellet 

Ectopic 
(subcutaneous) 

implantation in mice 

Histological analysis of the 
APTG-CM treated group 

showed cementum-like and 
PDL-like tissues, whereas 
histological analysis of the 

untreated control group 
sporadically revealed 

cementum/PDL-like tissues. 

Washio et al., 
2010[2] 

 
hPDLCs PDL cell sheets None 

PGA film 
and dentin 

block 
Cell sheet 

Triple-layered cell 
sheets combined 

with human dentin 
blocks implanted 

subcutaneously onto 
the back of  
nude mice 

Histological analysis revealed 
newly formed PDL-like tissue 
and cementum around dentin 

blocks in all samples.  

Xie & Liu, 
2012[3] 

hPDLSCs,h
BMMSCs 

 Co-cultured pellet 
group, non-co-
cultured pellet 

group 

Co-culture CBB 

Co-culture 
and mixed 
with CBB, 
cell sheet 

Mixed-type sheet 
turned into stem cell 

pellet and 
transplanted into 

nude mice 

Co-cultured pellet group 
promoted the regeneration of 
cementum-like and PDL-like 

tissue, along with 
angiogenesis, whereas non-

co-cultured pellet group 
exhibited cementum-like 
tissue regeneration to a 

limited extent.  
 



Ji et al., 2012 

[4] 
DePDLSCs, 
PePDLSCs 

DePDLSCs group, 
PePDLSCs group 

None Dentin block Cell sheet 

Cell sheets on dentin 
blocks transplanted 
into the peritoneal 

cavities of nude mice 

Both cell sheets resulted in 
PDL-like tissue formation, 
when transplanted in vivo. 
However, cementum-like 

tissue was developed only in 
the DePDLSCs group. 

Wei et al., 
2012[5] PDLSCs 

Vc-induced 
autologous PDLSCs 

sheet group, 
UpCell dish 

PDLSCs sheet 
group, Gelfoam 

scaffolds/dissociate
d autologous 

PDLSCs group 
(control) 

Vc treatment Gelfoam 
scaffold Cell sheet 

Ectopic 
transplantation in 

nude mice, and 
orthotopic 

transplantation in 
experimental 

periodontal lesions 
in miniature swines 

Vc-induced PDLSCs sheet 
group and UpCell dish 

PDLSC sheet group 
application resulted in 

significantly more 
bone/cementum-like tissue 
formation compared to the 

control group, and Vc-
induced PDLSCs sheet group 
performed significantly better 

compared to UpCell dish 
PDLSCs sheet group. 

Yang et al., 
2012[6] DFCs  

DFCSs/TDM 
group, 

DFCSs/HA/TCP 
group, TDM 

containing no cells 
group, 

DFCSs group 

  
HA/TCP and 

TDM Cell sheet 
Subcutaneous 

implantation into the 
dorsum of nude mice 

TDM was more beneficial on 
DFCs towards promoting 

cementum-like and PDL-like 
tissue, thus supporting root-
PDL complex regeneration. 

 
 



Guo et al., 
2013[7] 

PDLSCs,DF
Cs 

PDLSC sheets 
groups, DFC sheets 

group 
None TDM Cell sheet 

Sheet/TDM 
complexes  

were implanted 
subcutaneously into 

nude mice 

DFC and PDLC sheets both 
exhibited regenerative 

potential towards PDL-like 
tissue, however DFCs sheets 
showed superior behavior in 

terms of PDL-like tissue 
regeneration. 

Wei et al., 
2013[8] 

autologous 
and 

allogeneic 
PDLSCs 

HA/TCP group; 
autologous Vc-

induced PDLSCs 
sheet wrapping the 

HA/TCP/DPSC 
group, allogeneic 

Vc-induced 
PDLSCs sheet 

wrapping 
the HA/TCP/DPSC 

group 

Vc treatment HA/TCP Cell sheet 
Implantation 

into jawbone implant 
sockets in swine 

Radiographic and 
histological analysis revealed 

successful PDL-like tissue 
formation in both groups, 
after six months of in vivo 

implantation.  
  



Liu et al., 
2014[9] 

HPDLSCs, 
PPDLSCs, 

DFCs 

Co-culture 
DFCs/HPDLSCs 
group, co-culture  
DFCs/PPDLSCs 

group 

Co-culture 
between 

PDLSCs and 
DFCs 

CBB and 
CCRD 

Cell sheet of 
co-cultured 

cells 

Subcutaneous 
pockets in mice 

Histological analysis of the 
DFCs/HPDLSCs group 

revealed a PDL-like tissue 
regeneration closely 

integrated into the CBB and 
CCRD surfaces. Whereas, in 
the DFCs/PPDLSCs group, 

there were many 
inflammatory cells present in 

the regenerated tissue, and 
newly formed PDL-like tissue 

did not adhere well to the 
CBB and CCRD surfaces. 

 

Xu et al., 
2014[10] 

PDLSCs Control group, 1% 
PRP group 

PRP 
HA/TCP 
ceramic 
powders 

Cell sheets 
combined 

with 
HA/TCP 

Ectopic 
transplantation with 

HA/TCP in nude 
mice 

Histological analysis of in 
vivo transplantation showed 

the 1%PRP group 
demonstrated superior 

periodontal tissue 
regenerative potential when 
compared with the control 

group.  
 

Guo et al., 
2014[11] Rat PDLSCs 

MCPs group, 
MUCPs group, 

MCPs/TDM group, 
MUCPs/TDM 

group 

None   TDM 

MCP and 
MUCPs 

formed by 
MCS and 

MUCS 

In vivo 
transplantation into 
the omental pouch; 
and in a periodontal 
defect model in rats 

Following in vivo 
transplantation, all groups 

promoted cementum-like and 
PDL-like tissue regeneration, 
but MUCPs group exhibited 
superior behavior in terms of 
mineralization and collagen 



fiber arrangement compared 
to MCPs group. 

 
 

Gao et al., 
2015[12] 

PDLSCs, 
BMMSCs 

Different 
nanotubes, NT5, 
NT10, and NT20 

  

Titania 
nanotubes 

(NTs) 
layered on Ti 

Cell sheet 

ectopic implantation 
model using a Ti/cell 
sheets/HA complex 

in nude mice 

DPSCs sheets in combination 
with BMMSCs sheets were 
able to regenerate PDL-like 

tissues on the Ti surface, 
when implanted in vivo. 

Zhang et al., 
2016[13] 

PDLSCs, 
JBMMSCs 

Cell sheets 
composed of 

hPDLSCs, 
hJBMMSCs and the 
mixed cells of the 

two 

Co-culture 
between 

PDLSCs and 
JBMMSCs 

hTDM and 
CBB 

 

Cell sheet 
and co-

culture and 
use of hTDM 

and CBB 

Ectopic 
transplantation with 
CBB and hTDM in 

nude mice 

Mixed stem cell sheet 
exhibited superior behavior 
in terms of PDL-like tissue 

regeneration compared to the 
PDLSC and JBMMSC sheets. 

 
 

Panduwawal
a et al., 

2016[14] 

PDLSCs, 
HUVECs 

Control group, 
triple cell sheet of 
PDLSCs group, 

PDLSCs-HUVECs-
PDLSCs group, cell 

sheets of co-
cultures group 

Co-culture   
Triple cell 

sheet of co-
cultured cells 

Cell sheets combined 
with human roots 

implanted 
subcutaneously into 

nude 
mice. 

PDL-like tissue regeneration 
and angiogenesis was 

observed in the PDLSCs-
HUVECs-PDLSCs group and 
the cell sheets of co-culture 

group. 
 
 



Yu et al., 
2016[15] 

PDLSCs 

Inflammation 
group, hypoxia 

group, 
inflammatory 
plus hypoxic 
stimuli-dual-

stimuli group, no-
stimulus group, 

blank group, CBB 
group 

Inflammatory 
conditions, 

hypoxic 
conditions, or 
a combination 

of both 
conditions 

CBB Cell sheet 

Ectopic 
transplantation 

model 
(subcutaneously) 

into the dorsal 
region, and 

orthotopic model 
with surgical 

creation of 
periodontal defects 
(3 mm × 1.5 mm) in 

nude mice 

Radiographic analysis 
showed that hypoxia group 

presented increased bone 
formation compared to the 

other groups. Control group 
presented less bone 

formation compared to 
inflammation group and 

dual-stimuli group. 
Histological analysis showed 
that hypoxia group exhibited 
more bone formation, while 
cementum-like and PDL-like 

tissue formation was 
identified in the control and 

hypoxia groups. 

Wang et al., 
2016[16] 

PDLSCs, 
JBMMSCs 

PDLSC 
sheets/PRF/PDLSC 

sheets group, 
JBMSC 

sheets/PRF/JBMSC 
sheets group, 

PDLSC 
sheets/PRF/JBMSC 

sheets group 

PRF onto 
bioabsorbable 
fibrin scaffolds 

containing 
growth factors 

PRF 
fabricated 

into 
bioabsorbabl

e fibrin 
scaffold, and 

TDM and 
HA/TCP 

frameworks 

Cell sheet 

Subcutaneous 
transplantation of 

PDLSC 
sheet/PRF/JBMSC 
sheet composites 

combined with TDM 
and HA/TCM in 

nude mice 

PDLSC sheets/PRF/PDLSC 
sheets group promoted PDL-

like tissue formation, 
whereas JBMSC 

sheets/PRF/JBMSC sheets 
group promoted bone tissue 

regeneration. PDLSC 
sheets/PRF/JBMSC sheets 

group supported the 
regeneration of PDL-like and 
bone tissue, thus presenting 

the most promising 
periodontal regenerative 

potential.  



Gao et al., 
2016[17] PDLSCs 

Engineered bio-
root and dental 

implants 
Vc treatment 

HA/TCP 
scaffolds 

Cell sheets 
combined 

with 
HA/TCP 

HA/TCP/DPSC/PDL
SC sheet complex 

which was implanted 
into the implant 

socket in miniature 
pig 

Engineered bio-roots 
promoted PDL-like tissue 

formation, as depicted by the 
histological analysis. 
Engineered bio-roots 
exhibited biochemical 

properties similar to those of 
natural tooth roots, but lower 
success rate when compared 

to dental implants. 

Feng et al., 
2017[18] 

hDFCs 

dentin + hDFCs - 
DDM sheet + HA-
TCP group, dentin 
+ hDFCs – PLGA 
sheet + HA-TCP 
group, dentin + 

hDFCs sheet+ HA-
TCP group 

None 

frozen 
porous DDM 

sheets and 
HA/TCP 

Cell sheets 
combined 
with DDM 

and HA/TCP 
to produce a 

sandwich 
like structure 

Ectopic model in 
nude mice 

Histological analysis showed 
superior results for the 

experimental group (dentin + 
hDFCs - porous DDM sheet + 

HA-TCP group), which 
promoted PDL-like tissue 

formation through collagen 
production and deposition, 

while immunohistochemical 
analysis revealed the 
presence of OPN and 

periostin.  

Zhang et al., 
2017[19] PDLSCs 

PDLSC-sheets from 
plastic surfaces 
group, PDLSC-

sheets expanded on 
the produced ECM 

group 

None   TDM 
Multilayered 

cell sheets 

Ectopic model 
(subcutaneous 

transplantation) in 
nude mice 

Both groups exhibited 
regenerative potential 

towards PDL-like tissue. 
Histological analysis showed 

superior behavior of the 
PDLSC-sheets expanded on 
ECM in terms of thickness 

and structure of the 



regenerated PDL-like tissues.  

Washio et al., 
2018[20] 

hPDLcells 

Commercially pure 
Ti group, Ti treated 
with acid etching 
group, Ti treated 
with blasting, Ti 

treated with a 
calcium phosphate 

coating group 

 None  Ti 

Periodontal 
ligament cell 

sheet on 
different 
implant 
surfaces 

Transplantation of 
Ti/cell sheets in bone 

marrow cavity in 
athymic rats, 

transplantation of 
Ti/with 

or wo cell sheets, in 
mandibular bone 

defect in beagle dogs 

Ti surface treatments 
promoted cementum-like and 
PDL-like tissue regeneration 

onto the Ti surface, with 
perpendicular collagen fiber 

orientation. 
 

Yang, Ma et 
al., 2019[1] 

DFCs, 
SHEDs 

SHEDSs/TDM 
group, 

DFCSs/TDM 
group, TDM  

None TDM Cell sheet 

Subcutaneous 
transplantation into 

nude mice and 
orthotopic 

implantation in 
Sprague-Dawley 

rats’ jawbone 

Histological analysis revealed 
that both SHEDs/TDM and 
DFCs/TDM groups formed 

PDL-like tissues, enriched in 
collagen fibers and 

fibroblasts, with arrangement 
similar to that of native PDL, 

exhibiting promising 
periodontal regenerative 

potential. 

Hu et al., 
2019[21] 

DPSCs, 
SCAPs, 
PDLSCs 

DPSCs sheet group, 
SCAPs sheet group, 

PDLSCs sheet 
group 

Vc treatment HA/TCP 

Cell sheet 
combined 

with 
HA/TCP 

Ectopic model 
(subcutaneous 

transplantation) in 
nude mice 

DPSC sheet group promoted 
the regeneration of pulp-like 

tissue, rich in connective 
tissue fibers and vessels. 

PDLSC sheet group 
promoted the regeneration of 

PDL-like tissue, rich in 
directionally oriented 



collagen fibers, whereas 
SCAP sheet group promoted 

the regeneration of 
mineralized tissue.  

Yang et al., 
2020[22] 

hPDLSCs, 
USCs 

group 1: 1:0.5 (1 × 
105 PDLSCs and 0.5 
× 105 USCs), group 
2: 1:1 (PDLSCs and  
USCs), group 3: 1:2 

(PDLSCs and 
USCs). As a 

control, 1 × 105 
PDLSCs were also 

cultured in a 
monolayer  

Co-culture at 
different ratios 

HA Cell sheet 

Ectopic 
transplantation in 

nude mice of 
wrapped HA  

surrounded by three-
layered cell sheets 

Histological and 
immunohistochemical 

analysis revealed that group 
3 (PDLSC/USC 1:2 ratio) 

promoted the regeneration of 
bone and cementum-like 

tissues compared to the other 
groups. 

Li et al., 
2020[23] 

hPDLSCs 

HA group, HA + 
cell suspension 
group, hPDLSC 

sheets group + HA, 
LIPUS-treated 
hPDLSC sheets 

group + HA 

LIPUS ΗΑ 
Cell sheet 
combined 
with HA 

Ectopic model 
(subcutaneous 

transplantation) in 
nude mice 

Histological analysis revealed 
PDL-like tissue regeneration 
in the hPDLSCSs group and 

the LIPUS-treated group. 
LIPUS-treated group 

exhibited increased collagen 
deposition and COL-1, OCN, 

and periostin expression 
compared to the other 

groups.  



Zhao et al., 
2020[24] 

PDLSCs PCL and PCL-SIM None 

PCL 
membrane 

scaffold 
±SIM, root 
dentin and 

CBB 

Cell sheet 

Multilayers PDLSC 
sheets on PCL or 

PCL–SIM scaffolds 
were placed between 
dentin and CBB for 

subcutaneous 
implantation in 
athymic mice 

Histological analysis revealed 
that PCL-SIM scaffold 

enhanced the regenerative 
potential of PDLSC sheets, 
promoted the formation of 

mineralized tissue and 
collagen fiber deposition, 

leading to the regeneration of 
cementum-like and PDL-like 
tissue compared to the PCL 

scaffold.  

Park et al., 
2020[25] hPDLSCs 

MBCP block group, 
hPDLSC sheet-

MBCP block group, 
rhBMP-2-hPDLSC 
sheet-MBCP block 

group 

rhBMP-2 pre-
treatment MBCP blocks 

Cell sheet 
combined 

with MBCP 
block 

Ectopic model 
(subcutaneous 

transplantation) in 
nude mice 

rhBMP-2-hPDLSC sheet 
application in vivo revealed 

mineralized tissue 
production and collagen 

deposition, showing great 
regeneration potential 
towards PDL-like and 
cementum like tissue 

formation compared to the 
hPDLSC sheet group that did 

not receive rhBMP-
pretreatment.  

Meng et al., 
2020[26] hDPScs 

subcutaneous 
transplanted 

sandwich 
structure 

(Regenerated), 
TDM fabricated 

from native tooth 

Vc treatment hTDM and 
matrigel 

Cell sheet 
combined 
with TDM 

and Matrigel 

Ectopic model of 
subcutaneous 

transplantation of 
sandwich structure 

of hDPSC 
sheet/TDM/Matrigel 

in nude mice 

The sandwich implant of 
hDPSC sheet/hTDM/Matrigel 

developed into a tooth root 
like structure in vivo. Outside 

of the sandwich implant, 
periodontium-like paralleled 
fibers were observed, which 



root (TDM), native 
human tooth root 

(Native) 

contained fibroblast like cells.  

Raju et al., 
2020[27] 

rat PDL cells 
and 

osteoblastic 
cells 

PDL cell sheet 
group, MC3T3-E1 
cell sheet group, 

complex cell sheet 
containing both 

cells group 

None   None Cell sheet 

Ectopic and 
orthotopic 

transplantation in 
mice 

Ectopic transplantation of 
complex cell sheet resulted in 

PDL-like and bone tissue 
formation, which was 
validated through the 

identification of periostin and 
osteocalcin expression. 
Histological analysis of 

orthotopic transplantation 
indicated that only complex 
cell sheet group was able to 

regenerate bone and PDL-like 
tissue similar to the native 

PDL-bone complex. 
 
  



Supplementary Table S2. In vivo studies evaluating scaffolds for PDL regeneration employing the subcutaneous implantation model. 
 

Study Scaffold type Cells 
Animal/  

Evaluation time Major findings 

Park 2010  et 
al.,[28] 

Μulti-scale composite hybrid 
PCL-PGA scaffolds for PDL and 

bone portions 

BMP-7- modified hGFs 
in the bone region and 
hPDL cells in the PDL 

interface 

Immunodeficient 
NIH III nude mice  

6 weeks 

The cementum-like tissue formed at greater extends of 
the hPDL/BMP-7- seeded scaffolds while almost no 

cementum-like tissue was observed in the other groups. 
Vascularized fibrous connective tissues in close 

proximity with cementum-like tissues 
Vaquette 
2012  et 
al.,[29] 

Biphasic electrospun scaffold 
PCL + β-TCP 20% wt] sutured 

on dentin slices 

Scaffolds seeded or not 
with osteoblasts and 

PDL cell sheets 

Athymic nude rat  
8 weeks 

Ectopic periodontal regeneration, fibers’ attachment was 
observed in the cell sheets groups with cementum-like 

tissue on the dentin surface 

Yang 2012  et 
al.,[6] 

Biphasic HA/TCP scaffold and 
human TDM DFCSs sheets 

Immunodeficient 
mice 8 weeks 

Dentin-pulp like tissues and cemtum - periodontal 
complexes (cementum, PDL fibers and blood vessels) for 

both TDM and scaffolds with DFSC sheets   

Lee 2014  et 
al.,[30] 

PCL/HA 
3D printed scaffolds with 100-

300mm transverse 
microchannels, loaded with 

PLGA microspheres with rh-
AM, CTGF and BMP2  

Cell seeding with 
DPSCs 

Harlan mice 4 
weeks 

DPSC-seeded multiphase scaffolds resulted in collagen 
fibers with PDL-like morphology that inserted aligned 

into new bone tissue and dentin/cementum-like 
constructs 

Chen 2016  et 
al.,[31] 

GelMA/nHA microgel arrays 
through photocrosslinking 

No cells BALB/c-nude mice 
8 weeks 

PDL-like tissue and blood vessels formed in the control, 
1%, and 2% nHA groups 

Varoni 2018  
et al.,[32] 

Chitosan- GEN- trilayer scaffold 
based on different molecular 
weight chitosan coated with 

fibrin gel 

hPDL for the PDL 
interface, hGF cells for 

the gingival, and 
hOB cells for the bone 

Nude 
immunedeficient 

mice (Athymic 
Nude-Foxn1nu)  

6 weeks 

Similar findings for all scaffolds: formation of connective 
tissue with newly formed vessels and dense mineralized 

matrix. Test scaffolds were richer in cells  

Liao 2020  et 
al.,[33] 

Mesoporous HA/chitosan 
composite scaffolds (mHA/CS) 

hPDLCs seeded root 
slices /scaffolds 

Nude mice 
(BALB/c) 

Thin cementum-like tissue attached to the root surfaces 
was formed only in the mHA/CS-rhAM scaffolds and no 



loaded with rhAM constructs wrapped 
with ePTFE 

8 weeks bone formation at any group. Fibrous tissue in parallel 
with the root slices, not attached in the unloaded 

scaffolds.  

Zhao 2020  et 
al.,[24] 

Simvastatin (SIM) -loaded PCL 
membrane scaffolds placed 
inbetween root dentin and 
ceramic bovine bone (CBB) 

Periodontal ligament 
stem cells (PDLSCs) 

Athymic nude rat  
8 weeks 

Ectopic cementum-like tissue formation on root dentin 
surface with organized collagenous tissue in close 

proximity to the cementum-like tissue 

Yu 2022  et 
al.,[34] 

Bilayer construct: IMC scaffold 
with CGF 

N/A Immunodeficient 
mice 8 weeks 

Only the biomimetically constructed CGF/IMC scaffold 
showed new hard and soft fiber-like tissue formation  

 
  



Supplementary Table S3. In vivo studies evaluating scaffolds for PDL regeneration employing other models than periodontal defect and 
subcutaneous placement model. 

Study Scaffold type Cells In vivo animal model Evaluation time Major findings 

Wei 2013 et 
al.,[8] 

HA/TCP scaffolds PDLSCs and 
DPSCs 

Bio-root implantation, 
root-shaped jawbone 

implant socket 
 

Miniature pigs 
6 months after 

implantation and 
6 months after 

crown placement 

Bone formation for all groups and 
PDL-like tissue along a dentin-like 
matrix structure for the cell-sheet 

wrapped scaffolds. Significant 
improvement of bone volume in 
the cell-sheet groups after crown 

placement and growth of the PDL 
tissue 

Chen 2015 et 
al.,[35] 

PLGA/Gelatin electrospun 
scaffolds (APES) with DPEM 

and TDM 
DFSCs 

Root-shaped jawbone 
implant sockets created 

on the location of 2nd 
premolars extracted 

sockets 

Miniature swine 
pigs 

12 weeks 

DFSCs loaded composite (APES / 
TDM / DPEM) constructs yielded 

the formation of tooth root-like 
structures (cellular cementum and 

PDL-like tissues) 

Chen 2016 et 
al.,[31] 

Electrospun multiphasic 
scaffold of PCL, type I COL, and 

PEG-stabilized ACP 
nanoparticles loaded with 

rhCEMP 

No cells Calvaria defects Wistar rats 
4 and 8 weeks 

Protein-releasing acellular 
biomaterial scaffold resulted in 
cementum-like tissue formation 
rich in cement like cells, but less 
bone formation. Island-like new 

bone was distributed discretely in 
rhCEMP1 loaded scaffolds (3) 

Kim 2016 et 
al.,[36] 

Electrospun PCL/gelatin 
directionally oriented nanofiber 

membrane 

PDLCs under 
static and 

dynamic loading 
conditions 

Intrabony defects in 
maxilla created after the 
extraction of incisors and 
subsequent replantation 

along with the 
membranes 

 

Sprague-Dawley 
rats 

4 weeks 

Bone formation and PDL 
regeneration when implantation 

took place in remained PDL in the 
extraction socket. When PDL was 

removed, PDL regenerated 
without functional arrangement 



Jiang 2020 et 
al.,[37] 

PLGA scaffold loaded with 
pFGF-2 through electrospinning 

No cells 
Replantation of extracted 

anterior teeth 
 

Beagle dogs 
4 weeks after 
replantation 

Ιmmediate replantation group: 
well-organized PDL without root 

surface resorption.  Delayed 
replantation PLGA scaffold group: 

root surface resorption. PLGA/ 
pFGF-2 scaffold group: PDL-like 

tissues with limited root resorption 

Liu 2021 et 
al.,[38] 

gingipain…) 

Hydrogel based on PEG-DA, 
DTT, and a novel functional 

peptide module (PEGPD 
scaffold) 

 

Scaffolds loaded 
with SDF-1 

Experimental 
periodontitis model: 

hydrogel injected 
buccally and palatally of 

maxillary 2nd molars 

Wistar rats 
4 weeks 

In situ periodontal bone 
regeneration. Similar results for the 
PEGPD@SDF-1 and control group 
and similar periodontal ligament 

(PDL) arrangement  
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