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Efficacy and safety of autologous adipose-derived stem cells combined with
platelet-rich plasma for periodontal regeneration: a multicenter,
randomized, open-label, parallel-group comparative trial

Morikuni Tobita """ @, Yosuke Masubuchi ", Yorimasa Ogata, Akio Mitani',

Takeshi Kikuchi '@, Jun-Ichiro Hayashi '@, Taku Toriumi”, Anna Arita"©,

Jorge Luis Montenegro Raudales " ©, Hiroshi Mizuno , Yuki Suzuki '@, Keiko Wakana ",
Hikari Yoneda “, Masahiro Kino-oka ', Tomohiro Morio', Kiyoshi Okada *, Shinya Murakami ',
Masaki Honda

* Dvpartent of Oral and Maxiiofacial Surgery, Junendo Untversity Hospital, 3-1-3 Hongo, Bunkyo-kn, Tokyo, 113-8431, Japan
" Madical Tochnology Innovation Cenier, huntendo Unbwrsity, 2-1-1 Honge, Bunkyo-ku, Tokye, 113-8421, Japan

Department of Plasic and Reconstructive Surgery, Juntendo University Schaol of Medicine, 2-1-1 Howgo, Bunkyo-kic Tokyo, 113-8421, Japan
# Clinical Trial and Research Center, Juntendo University Hospial, 3-1-3 Mewgo, Bunkyo-kas, Tokyo, 113-8431, Japan
* Deparoment of Periodonsology, Nihom Usiversity School of Dentistry ar Matsude, 2 870-1 Sakae cho Nishi, Matsudo, Chiba, 2718587, Japen
" Department of Periodamsology, Schoot of Demesery, Alchd Gakuin University, 2-11 Suemoridor,, Chikusa ku, Nagays, Alchy, 4648651, Jepon
* Department of Anatosay, The Nigpon Denil University Shool of Life Deiisiry ar Nilgons, 1-8 Hamaura-cho, Chiso-ka, Niigata, 951-8580, Japan
* Department of Oral Anatomy, School of Dentistry, Aichi Gokuin University, 1-100 Kusumotocho, Cluktssa-ku, Nagoye, Aichi, 464-8650, Jepan
Department of Biotechnology, Graduate School of Engneering, Osaka University, 2.1 Yemadooks, Suim, Osaka. 5650671, Japan

Latoratery of Immemology and Molicular Medicine Advanced Research Indtiative, Instinuse of Science Tokyo, 1-5-45 Yisshima, Bunkyo ku, Tokya, 1138510, Jepon
* Deparoment of Orthopadic Surgery, Osaka University Graduate School of Meficise, 2-2 Yamadaoka, Suits, Osok, S65-0871, Japan

Department of Periodontology and Regenerative Dentistry, Osaka University Groduate School of Dentisiry, 1-8, Yamadaoka, Suite, Osaka, 5650871, Jopen

ARTICLE INFO ABSTRACT

Keywords: Introduction: Periodontitis is & chronle inflammatory disease caused by dental biofilm that destroys the peri-
Adiposo-derived mwsenctiymal stom colls odontal tissues supporting the teeth. We aimed to evaluate the efficacy and safety of co-transplantation of
Platelet-rich plasma autologous adipose-derived mesenchymal stem cells (ASCs) with platelet-rich plasma (PRP) compared to enamel
z:::’::" Z;‘;:’:Z‘;’ffmm, matrix derfvative (EMD) for regenerating periodontal tissue damaged by chronic perlodontitis.

Fstommey Methods: In this multicenter, , open-Eabel, paraliel-group phase 11 therapeutic equivalence trial, we
assessed the effects of ASCs with PRP versus EMD on alveolar bane height and width, as well as other periodantal
indices. Measurements of primary and secondary endpoints and periodontal tissue indices were performed at
taseline, the day of transplantation, and at 12, 24, and 36 weeks post-transplantation. Data were analyzed using
Student's t-test.

Results: Of the 21 patients initially recruited, 9 in the ASCs  PRP group and 6 in the EMD group completed the
study. The ASCs + PRP treatment demonstrated greater regenerative potential than that of EMD, with a
significantly higher alveolar bone height at 36 weeks post-treatment. Patients receiving ASCs + PRP treatment
showed # statistically higher mean height of new alveolar bone in the transplanted area than those in the EMD
group. Clinical attachment levels improved significantly from baseline at 12, 24, and 36 weeks in the ASCs + PRP

Abbreviations: AE, adverse event; ASCs, adipose-derived stem cells; AMED, Japan Agency for Medical Research and Development; APC, alkaline phosphatase-
conjugated; BD, Becton, Dickinson and Company; CAL, clinical attachment Jevel; CBCT, cone-beam computed tomography; C1, confidence interval; EMD, enamel
matrix derivative; HGF, hepatocyte growth factor; HR, heart rate; IGF.1, insulin.like growth factor.1; MSCs, mesenchymal stem cells; PDGF, platelet.derived growth
factor; PRF, platelet.rich fibrin; PRP, platelet.rich plasma; SAE, serious adverse event; SDF.1, stromal-derived factor-1; SD, standard deviation; SIRT1, silent in
formation regulator 1 (sirtuin 1); VEGF, vascular endothelial growth factor.

Peer review under responsibility of the Japanese Society for Regenerative Medicine.
* Corresponding author, Medical Technology Innovation Center, Juntendo University, 2-1-1 Hongo, Bunkyo-ku, Tokyo, 113-8421, Japan.

E-mail address: 1 ! ! (M. Tobita).
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