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Professor Simon Tran received his dental degree from the University of Montre-
al. His residency in periodontics was done at the University of Minnesota, where
he also received a PhD in Oral Biology. His postdoctoral studies in Tissue Engi-
neering was done at the National Institutes of Health (NIH), Maryland. He is a
board-certified periodontist (Diplomate of the American Board of Periodontology,
and Fellow of the Royal College of Dentistry Canada). He is currently a Professor
and the Director of Graduate Studies in the Faculty of Dentistry at McGill Uni-
versity. His research group, the McGill Craniofacial Tissue Engineering and Stem
Cells Laboratory, has for mission to develop experimental therapies for the repair
and regeneration of salivary glands, dental, and craniofacial tissues. His research

Prof. Simon Tran

bridges the lab bench to the clinic. He has published close to 100 papers/chapters
and trained over 50 graduate students. He serves as an associate editor for the
journal Oral Diseases.

Periodontal Tissue Engineering and Regenerative Medicine

McGill University, Faculty of Dentistry, Craniofacial Tissue Engineering
and Stem Cells Laboratory
Simon Tran

Periodontitis and peri-implantitis are chronic multifactorial inflammatory diseases and are characterized by
a progressive destruction of the tooth/implant-supporting apparatus. (alveolar bone, cementum, gingiva,
and periodontal ligament). Earlier periodontal treatment strategies, such as mechanical control of the dysbi-
otic plaque biofilms and resective periodontal surgeries, mainly achieved partial tissue healing via repair
processes. By realizing through experimental animal models and clinical studies that ingrowth of gingival
epithelium cells during periodontal wound healing limited new periodontal attachment formation, various
strategies were then tested to regenerate the periodontium, such as root surface conditioning, bone and soft
tissue grafting, barrier membranes, gene therapy, growth factors, and platelet-rich fibrin. The 1°' generation
of guided tissue regeneration (GTR) membranes used non-resorbable materials (e.g. expanded polytetraflu-
oroethylene). Next was the development of a 2™ generation of GTR membranes that were resorbable (e.g.
collagen) to avoid re-entry surgery. The 3™ generation was based on GTR membranes in combination with
bioactive molecules (e.g. bioguiding). However, the functional integration of the different periodontal tissue
components via scaffold- and matrix-based guided tissue regeneration still represented a great challenge. In
the early 2000s, the concepts of Tissue Engineering and Regenerative Medicine which combine cells with
scaffolds and bioactive factors, were used in periodontology with the goal to fully regenerate periodontal tis-
sues, both functionally and esthetically. Tissue engineering and additive biomanufacturing (such as 3D-print-
ing) provided new experimental treatment approaches to periodontal researchers, such as cell sheet engi-
neering and multiphasic scaffolds. Additive biomanufacturing is a manufacturing method where objects (e.g.
alveolar bone) are designed and fabricated in a layer-by-layer manner; and this has allowed biomedical en-
gineers and periodontists a technology to achieve tissue regeneration instead of repair. This talk will re-
view past and current regenerative procedures for periodontal healing and regeneration, as well as discuss-
ing their progress and difficulties in clinical practice and future perspectives. Tissue engineering using
engineered stem cell-scaffold constructs will provide more opportunities for predictable and optimal tissue
regeneration for periodontal bone defects.
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Tooth extraction in the esthetic area remains a clinical challenge. It includes
1. soft tissue recession

2. progressive vertical and horizontal ridge resorption

3. loss of the buccal plate

4. loss of adjacent papilla.

New techniques and materials have improved treatment predictability and esthetic outcomes. However, soft
tissue esthetics surrounding implants and fixed restorations are still a major concern for the contemporary
implant dentistry.

In this presentation, by using clinical cases, one by one to answer the above challenge with the following
sequence:

a. classic soft tissue application in conjunction with periodontal surgery.

b. progressive improvement of soft tissue management in combined implant surgery.

c. current concept of combined soft and hard tissue management in the esthetic zone will be presented.
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Dr. Zhuang graduated from Harbin Medical University in China, and earned her
PhD in periodontics from the same institution in 2016. She then moved to the Uni-
versity of British Columbia for a postdoc at the faculty of dentistry, supervised
by Dr. Hannu Larjava. Dr. Zhuang was then went back to Harbin Medical Univer-
sity as an Associate Professor performing research work and clinical teaching.
She has an active research interest in the sonodynamic therapy on periodontal

\] ) disease and periodontal pathogen.
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Sonodynamic effect of hematoporphyrin monomethyl ether on
ligature-induced periodontitis in rats

Department of Stomatology, The Fourth Affiliated Hospital, Harbin Medical University
Deshu Zhuang, Liangjia Bi

Objectives: This study aims to evaluate the efficacy of hematoporphyrin monomethyl ether (HMME)-medi-
ated sonodynamic therapy (SDT) on experimental periodontal disease in rats.

Methods: Periodontal disease was induced by submerging ligatures at the first maxillary molar subgingival
region in forty-eight male SD rats. After 30 days, the ligatures were removed. The rats were randomly allo-
cated into four groups; the experimental SDT group was treated through hypodermic injection of 40 pg/mL
HMME and 3 W/cm? low-intensity ultrasound irradiation (1 MHz, 600 s). Those in control groups were re-
ceived to 40 ng/mL HMME alone (control 1 group) or to 3 W/cm? ultrasound irradiation alone (control 2
group) or subjected neither HMME nor ultrasound (control 3 group). After 10 days treatment, all rats
were euthanized, the maxilla was obtained for histological examination and the alveolar bone level was
evaluated by histometric analysis.

Results: The control groups showed more bone loss (P<0.05) after 10 days treatment than the SDT group.
There is no significant difference among the control groups (P>0.05).

Conclusions: HMME mediated-SDT was an effective therapy of experimental periodontal tissue in rats.
Keywords: periodontitis; sonodynamic therapy; alveolar bone loss; animal model; ultrasound.
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T FRE IR B R AN % 72~ A s A LA
Ha Rk DA 7

SYIA-01

BRI

F—vU—FHA L, TR, Mk

[B] sEMRE kT 284 L (JE) 1k, Mo BA K Lik
HIAR CRRABG O E A2 7= L, oA 15 & 57 200, gz
HLTWwS, LaL, TOWHEICIZRZICAWB RIS 2H Y, JE
DA TR D FAEL TV, REFFETIX, ~ 7 A FRHER B IR L
MEMHNDZ TGP T AJEZER L, GFPRMEJEME®
WAL OB L2 Him & L7z,

[53:] GFP b9 > AY == v 7= AWIEHk OB EE Bz &, Bk
B (WT) ~ 7 ARk O BRI & TRk 2 /E L, WT
< AD LB ISR, PR & W S 7. R
P o GFP B 14 JE #ll i % fluorescence-activated cell sorting (FACS)
WCHLEE, ML, RNA Y —2 = 2% v CEIE TSR oM
IR 21T o720 $72, LY F AV A% HWTGFP B JEAMIN
I2SV40 large T2 HA L, BREABLZ Vv CH g H sk o458
{LGFPREEJEMML & LT, JE1IB X OJE22E# L7z, fERL 7
JE1, JE2oiiasgss, &b, B X OHETRBUEERIC O W T &
11720

(s L & % 22] PRk AR 11k  GFP Btk JEMIFLIC B3\ €, RAAM
O JETHBPHE SN TS Odam, Krtl7, Icaml OFEBH 5
W Rz & i L C LA LTz, F72, JE1, JE-21d passage 40
FCREMICH L, #ib~—4 —TH 5 Senescence associated B-
galactosidase D FEHLILFED S NF, JE & WA Krt B Icam] DI
RO BNTz0 PLEOKEENS, JE1, JE2XKAKREHED JE & H
PL B TRBESERLTBY, JEOKED—HE2HEL TS
HfakkCTH 5 2 LAVRIE S Tz,

BREHEICBT 20—V VL) —DREE 205
E S X = Ny 1]

SYIA-03

A

F—7J—F:o—YV¥)—, #HiE, FFAR4, shRNA

[HW] e—vv¥) — R]) EERFEENHELTHEHI2OHWLNRT
BY, PIRIEMEH, PRS0 4 238 225 2 Fo 2 L 28
LNT WA, ST HEEL LTIE, B2 MMES 2 T hENED H
HENTWE =T, RIDin vivo TOREEZDFEM R GT A =
A PO VTERIEAMN 2 A% IR EN TV B, AWFFETIEECH
HHICBIARIOMEZHSPICTHELDICEDHT AN AL
OFAE AN LT 5,

[Wr & ] 938 C57BL/6~ w7 X IZHIEIEH (OVX) %47 -
7B REE T 7OV 2 F R L, R 2 4EMEH RIS L-0b,
UCT IS CIWILHMELIT L, RO VA P77V — - TRAP
P12 X o THIEFH 21T - 720 in vitro TIE~ Y At~ 0
7 7 — ¥ RMBE~O RANKL FISUC & 2 5 Ml s bss 28 2 v, ik
RIS 3 2 R] O3B 2 X7z, S 512, GRS FRED 7=
WDRIZHELZ O~ N 757 4 —, kAT 24, HPLCHIZ X Y 45w L,
BB R TR R AL Pk 2 SRR R B L, SRR IEY) & LC-MS/
MSIZ Tl L7zo RIS X 288 MBa s bHNc b 5 5 F 2 = X
LEW D728, qRT-PCR, reporter assay, / v 7 %7 Y FEERIZXD
IR O Z KRR E & 2 OMBLN > 7 F VRN 247 5 72,

[fk o0 & Z52] B THBREET V<Y ZICR] 2535 L, g
JBBOICTFIZ LY OVXIZ & 2B il A3l S hize FEBIZin vitro
12T RT i EEARAF I W RS N s3-( b A3 S 7z, A e 41t
WHENEMEZ AT 2 WEOERBH O 720, R] 05, LC-MS/MS I
X BN R iT o2 2 A, JRIiEE T3 % 10-Hydroxy-2-decenoic acid
(10H2DA) #[ET 52 LTI Lz & 51, MMl ssid 2
10H2DA 2%k & L C Free fatty acid receptor 4 (FFAR4) Z[i%E L
720 10H2DA 2SFFAR4AICHEA T 5 &, Z O Fii TNF-kBAHIfl S,
SshRNAIZ X % Ffard @/ v 7 &7 T 10H2D A O R M /- LG
BRI NR L DI L BMERIN,

[%7] RJ DRk Td 5 10H2DA A FFAR4 % 4 L THAT Ml 51k %
WY 2 2 & THREE - BREEAAFEL, BHEESICNT S
EIEREE AT B HEEAVRIE S 7z,

— 100 —

ZFN % w7z b bl 3517 2 HLA BRI s
FEZE & PSS DA 3

SYIA-02

N T

F—— N @M, HLA, ZFN, iPSHIN

[Hm] v bAmEkbts (HLA) ZHCEIEHC 2 XP3 5 % & 5
72LTCw5, HLA-A, B, DRBIANT U Y f 7HRETH LG, LY
Yy MIOHLANT O S 4 TOLh % &b~ A3 LEEAIC
1%, FGh SRS & 10T X . HUfE, HLA-A, B, DRB1® 3201 —
HAHKE (HLANTT Y A4 THRE) ThLEEEMNL % IUE L iPSHI
Mz 32 2 & CREHMIE N Y 7 OREIED LN TwD, LaL,
HLANT O % 4 7HRE R F—%FR0T 2R EH & B % 2
Brdh, TIT, Y74y H—=X2 L7 —¥ (ZFN) &,
FEOHLA U — A ARG T AR EZFHEST 5 2 & T, $PMICHLA
NTay A4 TREOHBEER L, IPSHNLOFEE %A

[ & 5] HLA-A*0210 — 7 A 2 5 S 2 W3 2 & 9 3%t L7z
ZEN %5855 75 A 3 Fawhifiifife (HLA-A*0233B*44,-DRB1*13)
WA L 720 PUHLA-AT02-FITCHIAR CHllL % #OBE# L 20 B,
FACS % Hv»C HLA-A*02 B i 73 % 43 LI KRG #8217 > 72 DNA
D HLA-A*02 %% &, HLA-A*33 %% % % n Z N PCR THIE LE 5T
FEH DFFNT 2 920t U 720 RIS, ZENLIRBRICE Y 74 7 4 VA (SeV)
~ %7 % — (Cytotune-iPS2.0) ZJHWTIIH4K 728 A L, iPSHIE
DOFEEIT- 720

[ 4] FACSIZ XY, ZENLEEEICTHLA-AT 025> T OFHEIME T
L7z W50 A% D7z ZOWGr% 5L, s 1-Hs % i L 728528,
HLA-A*02 7 V) VIR 2 K Je 2 HLA-C, H s & DMl AL A6 2
EREFRDI, — ) THLA-A33 7 ) IVIZIZF 7 7 =4y NERIHE
BENLH oz TNOLOEFRREL Y, ZENUHEETIZHLA-A02
BB I AT &, ZOREAR 4 BB n T ERINEA SN T
Wz Z AR E NIz, BUE, SeVANZ ¥ —% v TiFE SN/2iPS
HNE D HLA #3800 #A%1- By & i < % o

[#am] ZFN 1Z HLA-A02 %Ik & SF SR A OIIT L, IR 2% Ko [F] L A 46
ZBEERZFE L /2o 2O HLA B BIICE R 2 EAL,
AEALT 2 FEP I ANE, HLANT Oy 4 TREFF—0%H
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