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AbOUt Our Comp any . HBW started to test a prototype of Rigenera® technology in the Italian
HBW s.rl. HUMAN BRAIN WAVE market in January 2013 (first clinical tests started in 2006)

The Rigenera® technology is based on micrografts generated from
autologous tissues without enzymes and/or additives using a disposable
HBW was founded in April 2012 to provide innovative medical services medical device called Rigeneracons/Adipecons.
by producing biotechnological devices for medical applications.

- The Rigeneracons is CE and FMA (Japan) certified as a disposable
HBW was founded by Antonio Graziano and Riccardo D’Aquino following medical device and FDA listed for Skin surgical graft and Bone mill
their research on stem cells and regenerative medicine.

HBW in 2014 patented its micro-graft technology called RIGENERA®.

www.rigenerahbw.com
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Rigenera worldwide: where we are where we’ll go...
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Rigenera® a HBW technology

The RIGENERACONS are surgical disposable
medical devices CE, FMI approved and FDA listed
in which the autologous tissue sample form the

patient are mechanically disaggregated to obtain
the Micrografts.

Every device owns a grid with 100 hexagonal holes.
Any hole is embraced by six micro-blades designed
for efficient cutting of hard and soft tissues.

How it works ¢

« Afterthe tissue simple collection,
RIGENERA allows a standard tissue
disaggregation in one surgical fime




how

Rigene"ré-Definigéo

A tecnologia Rigenera, consiste em dispositivo descartavel, chamados
Rigeneracons e Adipecons, em combinacao com diferentes
ativadores,acionados pelo dispositivo Sicurdrill.

Os descartaveis sao desagregadores mecanicos de tecidos biologicos,
que permitem a obtencao de microenxertos autologos de forma

minimamente invasiva;

O dispositivo Sicurdrill ativa os descartaveis, pressionado suavemente o
tecido sobre as laminas;

Enquanto a amostra de tecido coletada é processada, os orificios
atuam como filtro, selecionando apenas as particulas e células menores

gue 80 microns.
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Rigene“rma- Definicao

Procedimento em tempo unico, dura menos de 30 minutos;

O paciente é doador e receptor;

Estudos demonstram que a populacao de células obtidas tem de 70 a
90% de viabilidade celular;

Os microenxertos contém alta porcentagem de células de fracao
vascular estromal e células progenitoras, que desempenham um papel
fundamental na regeneracao de tecidos.

W rigeneranbw.com
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Diferencial do Rigenera

Possibilidade de desfragmentar diferentes tecidos, fornecendo
diferente tipos celulares com alta viabilidade.

As células ja estao diferenciadas no tipo de célula especifica para a
regeneracao, exemplo:

Se o objetivo é regeneracao 6ssea, o sitio doador é o peridsteo(tecido
de alta concentracao de osteoblastos).

Inicio imediato do processo regenerativo e reducao do tempo em até
70%

Diminuicao do processo inflamatorio;
Melhora importante na dor.
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Células Tronco (Grau de plasticidade)

* Totipotentes, aquelas células que sao capazes de diferenciarem-seem

todos os 216 tecidos que formam o corpo humano, incluindo a placenta e
anexos embrionarios.

* Pluripoténciarefere-se a uma célula-tronco que possui o potencial de se
diferenciar em qualguer um dos trés tipos de folheto embrionario humano:
endoderme (que origina o trato gastrointestinal e os pulmdes), mesoderme
(que origina os musculos, 0ssos, sangue e sistema urogenital) e ectoderme
(que origina os tecidos epidermais e sistema nervoso).! Células-tronco
pluripotentes podem dar origem a qualquer tipo de célula fetal ou adulta,
mas nao podem por si proprias desenvolver-se em um organismo fetal ou
adulto porque nao possuem a capacidade de criar tecido extra-
embrionario, como a placenta.



https://pt.wikipedia.org/wiki/C%C3%A9lula-tronco
https://pt.wikipedia.org/wiki/Trato_gastrointestinal
https://pt.wikipedia.org/wiki/Pulm%C3%A3o
https://pt.wikipedia.org/wiki/M%C3%BAsculo
https://pt.wikipedia.org/wiki/Osso
https://pt.wikipedia.org/wiki/Sangue
https://pt.wikipedia.org/w/index.php?title=Sistema_urogenital&action=edit&redlink=1
https://pt.wikipedia.org/wiki/Sistema_nervoso
https://pt.wikipedia.org/wiki/Pot%C3%AAncia_celular#cite_note-eJournal_of_Cellular_Biotechnology-4
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Células tronco (Grau de plasticidade)

* Células progenitoras multipotentes sao capazes de se diferenciar em
um numero limitado de outros tipos de células. Um exemplo de
célula-tronco multipotente é a célula hematopoiética — uma célula-
tronco do sangue que pode se desenvolver em diversos tipos de
células sanguineas, mas nao pode se desenvolver em neuronios ou
outros tipos de células. No final da longa série de divisdes celulares
que formam o embriao estao células que terminaram o seu processo
de diferenciacao, ou que se considera que se comprometeram
permanentemente a um tipo especifico de funcao. Outro exemplo sao
as células-tronco mesenquimatosas, que se podem diferenciar
em osteoblastos, condrécitos e adipdcitos.



https://pt.wikipedia.org/wiki/Hematopoi%C3%A9tica
https://pt.wikipedia.org/wiki/Sangue
https://pt.wikipedia.org/wiki/Neur%C3%B3nio
https://pt.wikipedia.org/wiki/C%C3%A9lula_mesenquimatosa
https://pt.wikipedia.org/wiki/Osteoblasto
https://pt.wikipedia.org/wiki/Condr%C3%B3cito
https://pt.wikipedia.org/wiki/Adip%C3%B3cito
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Células tronco adultas

* Além do embriao, as células-tronco também sao encontradas em varios 6rgaos e
tecidos no individuo adulto, onde participam da homeostase tecidual, gerando
novas células em resposta ao repovoamento celular fisiolégico ou a algum tipo de
injuria. Tais populacoes celulares indiferenciadas mantidas no organismo adulto
sao denominadas células-tronco adultas

e As células-tronco adultas (CTAs) estao em estado quiescente ou de baixa
proliferacao, predominantemente nas fases GO e G1 do ciclo celular, localizando-
se em regioes especificas essenciais para o seu desenvolvimento e a manutencao
de seus atributos, particularmente a capacidade de autorrenovacao (Gritti et al.,
2002). Estas regides sao denominadas de nichos celulares e dentre os principais

sitios estao: medula dssea (Heissig, 2005), coracao (Leri et al, 2005), rins (Li, 2005),
pele (Tumbar et al., 2004), figado (Guettier, 2005), pancreas, ovarios, cordao
umbilical, placenta e liquido amniotico.




CELULAS-TRONCO MESENQUIMAIS (CTMS)

» S3o consideradas células multipotentes nao hematopoiéticas com
propriedade de autorrenovacao e capacidade de diferenciacao em
tecidos mesenquimais (Reiser et al., 2005). O primeiro relato das
CTMs foi realizado pelo pesquisador russo Friedenstein e seus
colaboradores, na década de 70, que as descreveu como sendo células
aderentes, morfologicamente semelhantes aos fibroblastos e com alta
capacidade de adesao a superficie plastica. Varios estudos posteriores
relataram a multipoténcia destas células, ou seja, a capacidade de
diferenciarem-se em linhagens derivadas da mesoderme embrionaria:
osteogénica, condrogénica e adipogénica (Prockcop, 1997).
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Célula progenitora e Célula tronco

Como células-tronco, as células progenitoras tém a capacidade de se
diferenciar em um tipo especializado de célula. Em contraste com as
células-tronco, no entanto, as células progenitoras sao

mais diferenciadas, sendo estimuladas a se diferenciar em suas "células
alvo". A diferenca mais importante entre as células-tronco e as células
progenitoras € que as primeiras podem se replicar indefinidamente,
enquanto que as segundas podem se dividir apenas em um numero
limitado de vezes



https://pt.wikipedia.org/wiki/C%C3%A9lulas-tronco
https://pt.wikipedia.org/wiki/Diferencia%C3%A7%C3%A3o_celular

nbw

Células Progenitoras

As MSC tem potencialimunomodulatério;

Células-tronco mesenquimais, exibem a capacidade de modulara respostadas celulas T e
geralmente esses efeitos imunomoduladores sao anti-inflamatorios;

As MSC sao capazes de se diferenciar em:

-fibroblastos;

-osteoblasto;

-adipacitos;

-condroblastos;

-miodcitos;

- pericito € uma célula tipo mesenquimal, associada com as paredes de vasos sanguineos
pequenos. Como € uma célula relativamente indiferenciada, serve como suporte para estes

vasos, mas pode se diferenciar em um fibroblasto, célula de musculo liso ou macrofago
conforme a necessidade.

‘www.rigenerahbw.com
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Células progenitoras

Liberam fator de crescimento,fatores apoptoticos e pro angiogénico;

A funcao dos fatores de crescimento nao é somente a de estimular a
proliferacao celular, iniciando a mitose, mas também de manter a
sobrevivéncia celular, estimular a migracao celular, a diferenciacao
celular e também apoptose ( morte celular programada)

‘www.rigenerahbw.com
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Células mesenquimais na MEDULA OSSEA

* A medula 6ssea adulta € um compartimento onde ocorrem interacoes
entre sistemas celulares diferentes que formam um microambiente
essencial (estroma) para a hematopoese (Prockop, 1997). As CTMs
sao encontradas primariamente imersas no estroma medular e em
intimo contato com diversos outros tipos celulares, como: adipocitos,
fibroblastos, osteoblastos, células reticulares, entre outras. Sua
frequéncia € muito baixa sendo estimada em 0,005% de todas as
células mononucleadas de uma MO. Muitos fatores podem influenciar
no numero de células, tal como a presenca de patologias, uso de
medicamentos e a idade do doador.




now

Células mesenquimais no CORDAO UMBILICAL

* Na ultima década, um numero consideravel de estudos comprovou
gue o sangue de cordao umbilical humano possui células-tronco
hematopoéticas e um pool de células- tronco mesenquimais. A
populacao de células-tronco na matriz da geléia esta localizada perto
da vasculatura do cordao, estas sao denominadas células
perivasculares do cordao umbilical humano. As CTMs apresentam
potencial de proliferacao e diferenciacao em multiplas linhagens,
semelhantemente ao observado nas células da medula dssea. No
entanto, como estas células correspondem a apenas uma pequena
parcela das células mononucleares presentes em cada amostra, é
necessario isola-las e multiplica-las in vitro para se ter um alto
rendimento celular (Goodwin, 2001; Panepucci, 2004).
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Células mesenquimais do Periosteo

0O pariésteo € uma estrutura complexa,composta por duas camadas de
tecido:

-uma camada fibrosa externa que fornece integridade estrutural, bem como
fixacao ao tecido mole;

-uma camada cambial que possui potencial osteogénico,contendo celuas
progenitoras osteogénicas que suportam a formagdo ossea.

Durante o crescimento e desenvolvimento, o periosteo contribui para o
alongamento e modelagem 6ssea, e quanofo 0 0sso € lesado, participa da sua
regeneracao.

O periosteo contem células tronco mesenquimais multipotentes que sao
capazes de se diferenciar em osso e cartilagem, dando ao periosteo um
grande potencial em aplicacdes na medicina regenerativa.
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Tecidonédiposo

No adulto, o tecido adiposo marrom é praticamente ausente,o tecido
existente é o tecido adiposo branco,que se divide em tecido adiposo
submucoso e tecido adiposo visceral.

O tecido adiposo submucoso de localiza entre a derme e o tecido
gorduroso e é considerado um NICHO de células mesenquimais.

Nicho € um microambiente complexo e dinamico que transmite e
recebe os sinais por meio de mediadores celulares e nao celulares, sao
considerado os reservatorios fisiologicos de células especificas.
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Lesdo celular

Células labeis ou I | Células
estaveis e permanentes

A 4
Morte celular Morte celular com
com MEC destruigdo da MED Morte celular
preservada
REGENERACAO CICATRIZACAO

www.rigenerahbw.com
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Regeneracao tecidual

A regeneracgao se caracteriza pela restituicao dos componentes teciduais idénticos aqueles removidos.

Essetipo de reparo sé é possivelem tecidos que ainda possuem célula com a capacidade de se proliferar ou ainda
tenham células tronco.

Assim, com base nesta habilidade de multiplicacio celular, os tecidos s&o classificadosem:

-tecidos labeis ou de divisdo continua, exemplos: epitelios, células da medula 6sseavermelha e tecidos hematopoiéticos.

-tecidos quiescentes ou estaveis, apesar de possuirem um baixo nivel de replicagdo, quando submetidos a estimulos para
divisdo celular sdo capazes de regenerar o tecido de origem. O melhor exemplo é o tecido hepatico.

-tecidos permanentes ou nao divisores, sdo formados porcélulas que ndo podem ser submetidas a divisdo mitética
devido o seu grau de especificidade. Exemplos s&o os neurénios e as células musculares.

www.rigenerahbw.com
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Cicatrizacao

E uma resposta fibroproliferativa Os fatores que favorecem o
, , que restaura as estruturas 5.5 processo de cicatrizagao, sao, a
originais, porém envolve a o extensao do dano celular,o tipo de
1 deposigao de colageno e a S~ tecido afetado e a intensidade da
formacao da cicatriz. lesao da matriz extracelular.

www.rigenerahbw.com
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Fases da cicatrizacao

1.Respostainflamatodria a leséo
inicial, com a intencao de eliminar o
, , agente nocivo,remover o tecido
lesionado e estimular a deposicao de
componentes da matriz extracelular;

L

3.Como aumento do numero de
fibroblastos, ocorre a sintese de

~ matriz extracelular e deposigcao do ®
colageno, formando a cicatriz;

2.Proliferagao de fibroblastos e
células endoteliais
vasculares,formando o tecido de
granulagao;

4 .Entio se inicia o processo de
remodelacao, que € o equilibrio
entre sintese e degradacgao da
matriz extracelular.
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Key points

In just one surgical time, the patient is the donor and the acceptor of calibrated
micrografts of 80 Micron.

The tissue is minimally manipulated since the devices only performs mechanical
cutting and filtration.

The collections of tissue particles in average size of 80 Microns, after filtration,

allow the collection mainly of progenitor cells, extracellular matrix and growth
factors.

The micrografts can be deliverable in the acceptor site with a syringe and used
alone or in association with different biomaterials according the tissue to
regenerate.

AUTOLOGOUS USE HOMOLOGOUS TISSUE ONE SURGICAL TIME
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The micrografts idea is not new, Cicero Park
Meek was pioneer of skin expansion
techniques (1960) reaching a 10-fold skin
expansion.

Proving that multiple pieces of a large graft
provide more active edges for regeneration.
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Microenxerto, € uma novidade?

* O conceitode utilizacao de microenxerto remonta a década de
1950(Cicero Parker Meek) Successful microdermagrafting
using the Meek-Wall microdermatome. AmJ
Surg. 1958 Oct;96(4):557-8.

?
xertos nova :

ilizaca micro € 7
0O conceito de utilizagdo de S psr
Am J Surg 1958; 96: 557.

n grafts and reducing the size of its * 10-fold skin expansion

arger than the original donor site”

5 década de 1950 (Cicero pParker Meek)

fiing using the Meck-Wall microdermatome
1in

» increasing the superficial area of skv'
particles, it is possible to coveran area

= otal
www.rigenerahbw.com
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human brain wave

Rigenera® a HBW technology: The new Micrografts Theory

The Clinical Challenges:

To prepare viable micrografts in a fast, reliable, safe
procedure without any chemical substance or tissue
extensive manipulation

To reduce the size of the Micrografts particles and
preserving as much as possible the cell viability

To overcome the Stem cells Legal, Ethical and Price
limitations by using Micrografts-enriched in progenitor
cells.

www.rigenerahbw.com

Editarial Current Tissue Engineering, 2015, Vol. 4, No. I 3

Editorial
New Perspectives and Therapies in Regenerative Medicine

Tissue engineering is emerging as an interdisciplinary field in bi lical

engineering that aims to repair diseased or damaged tissues or organs. The
skin is the largest organ of the body i vertebrates and represents approxi-
mately one-tenth of the body niass in humans. It is composed of the epidermis
and dermis with a complex nerve and blood supplying provides vital barrier
fimetion. Disruption of epidermal integrity due to trauma, disease. bum or
surgery can be fatal, and therefore strategies are needed to enhance the

A

Letizia Trto physiological regenerative properties of the skin. Engineering skin substitutes
represents a prospective source of advanced therapy in the clinical settings as
well as valuable skin surrogates for drug permeability tests and toxicity screening. However. at the present time, there are no
models of bioengineered skin that completely replicate the anatomy. physiology. biological stability or aesthetic nature of unin-
Jjured skin.

A promising alternative to tissue engineering is represented by stem cells therapy. in fact many studies have been conducted
on its use to repair a damaged tissue or organ. The stem cell therapy is mainly based on the use of Mesenchymal Stem Cells
(MSCs) which are multipotent adult stem cells with unique biological properties. Several in vitro smdies and preclinical animal
models reported that MSCs are promising for cell therapy showing the ability to home to sites of inflammation after tissue in-
jury, to differentiate into various cell types and secrete multiple bioactive molecules capable of stimulating recovery of injured
cells by inhibiting inflammation by a paracrine effect. MSCs also show the lack of immunogenicity and have the ability to exert
immunomodulatory functions. Today, many pathological conditions are weated with MSCs, such as ischemic cardiovascular
diseases, critical limb ischemia, bone and cartilage regeneration or neural diseases.

In this special issue, we aim to summarize some of the applications of MSCs, for example in facial aging. maxillo-facial
defects and cell cardiomyoplasty. We also display a new approach to isolate specifically this cell population from hwman con-
nective tissues and create autologous micro-grafis ready to clinical applications. Autologous bone grafting remains in fact a
gold standard for the reconstruction for bone defects, mainly in the maxillofacial region. where dental pulp stem cells (DPSC)
and bone-marrow mesenchymal stem cells (BMSC) represent the most conmon source of stem cells used for the building of
3D structures. due to their ability to self-renew and multi-lineage differentiation. In this context, was developed the Rigenera
protocol. a new approach for regeneration of human injured tissues thronugh the injection of autologous micro-grafts obtained by
imnovative medical device designed and produced for surgery. The patient is in fact the donor and acceptor of calibrated micro-
grafts of 50 micron, displaying a high cell viability and an optimal regenerative potential, Tn the final part of this issue, we
briefly show promising results obtained with Rigenera protocol mainly i the dentistry field.




* Principle  1.__The side population .Numerous scientific papers have
demonstrated that progenitor cells reside within a population with determined
morphological features called side population. The main features of this side
population are: 1) the size and 2) the expression of stem markers, significantly
higher than in the wild population.

- Principle Il : The niche concept : Preserving extra cellular matrix environment,
the cells after desegregation still stand in their own physiological niche, that
supports them in the grafting site.

Www.rigenerahbw.com



O que os micro enxertos possuem?

Os micro enxertos produzidos por meio do sistema Rigenera
possuem cerca de 80um e contém:

Ceélulas viaveis
Matriz extra celular
Fatores de crescimento

Triade

Engenharia Tecidual

Fatores de Crescimento
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Estudos micro enxertos Manipula¢ao minima Particulas 80um

Celulas

Os estudos in vitro de micro enxertos obtidos pelo Rigenera
demonstram presenca de células-tronco?

wWww.rigenerahbw.com
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Ensaios de diferenciagdo e citometria de fluxo

B

—

Difere cid;(io Con

Wwwigenerahbw.com



nbw

Uso da suspensao de micro enxertos no tratamento de feridas de extremidades em diabéticos
Mariza B. Palma - Anisio F. Soares (UFRPE)

‘Www.rigenerahbw.com
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What are made of the Rigenera Micrografts?

Rigenera Micro-grafts are 80/90 microns dimensions and
they are made of

- High Viable cells

- Extra cellular matrix

- Growth Factors

Matrlx/Scaffold

‘Fhetisstie engineering triangle

 cels | A Giimnw;li“i
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Rigeneracons®

Acceleration Mechanisms of Skin Wound Healing by

Autologous Micrograft in Mice

Shiro Jimi 1, *, MasahikoKimura 2, Francesco De Francesco 3  , Michele Riccio 3, Shuuji Hara 2
and Hiroyuki Ohjimi 4

WWW.rigenerahbw.com
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_ N o ORTHOPEDICS /
AESTHETIC MEDICINE ODONTOLOGY WOUND HEALING REHABILITATION
: : , , , Cartilaginous
Androgenetic Alopecia Sinus Lift Plastic and defect
Skin Rejuvenation [ reconstructive :
At h! S guglrgnfr;tatmn i Chondropathies
rophic Scars reservation surger :
V't'I'p U(IJC cLrreservatio Di i tY foot Osteonecrosis
itiligo r iabetic foo :

& ce.s Muscle Injury
Body and/or Face Maxillary bone Leg ulcers Tendon injury
Remodeling with necrosis Non healing wound Ligament injury
lipofilling Cleft lip and palate Burn wound

Meniscus

Surgical dehiscence Pceudarthrosis

Depending on the different application the tissue is collected from the patient by different anatomical region, in any
cases the sample collection is an affordable and minimally invasive procedures
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Scientific and Clinical Evidence ~2esthetic Medicine DIVISION

HBW s.r.l. HUMAN BRAIN WAVE
Adipose Derived Stem Cells and Growth

Factors Applied on Hair Transplantation.

An innovative regenerative treatment of scars with dermal ..
= Follow-Up of Clinical Outcome

micrografts

Federica Zanzottera!’, Emilio Lavezzari!, Letizia TrovatoZ, Alessandro Icardi?,
Antonio Graziano?

Original Research Paper Medical Science Volume ;3 | Issus; 1} Jan 2018 | e-1S5N ; 2456-5040

CLINICAL AND HISTOLOGICAL EVALUATION OF THE REGENERA®

Fabiano Svolacchia, MD,“* Francesco De Francesco, MD,>* Letizia Trovato, Bsc, PhD,?
Antonio Graziano, BDsc, PhD,>*! & Giuseppe A. Ferraro, MD, PhD*'

"Centre of Manoscence, Mevi Sud, Aprilia,

EMd.Lfnb‘mdtha.l}r Dgpantment of Medical-Surgical and Dental Spedalties, Second University of Naples, Naples,

SHuman Brain Wave sd, Tunn, laly

4SHRO — Temple University of Phiadelphiz Philadelphis, P4, UISA

£ . .« . P
R biomedicines oy METHOD FOR THE TREATMENT OF ANDROGENETIC ALOPECIA
Article
Platelet-Rich Plasma and Micrografts Enriched with Xavier Alvarez, MD', Miguel Valenzuela, MD' , Jaume Tuffet, MD'
Autologous Human Follicle Mesenchymal Stem Cells ' Clinica Tuffet. Passeig de Gracia, 86, 08008 Barcelona,

smprove Hair Re-Growth in Androgenetic Alopecia.

B 10m01 ECUIar Path Way AnalySIS and Cllnlcal Androgenetic alopecia has become amore common condition in society, affecting both penders. Itis a disorder o fmultifactorial origin, with therapeutic options both

Evaluation in the rise and under development. Known options include the procedures of regenerative medicine with promising results, This paper assesses clinical and

histological changes in patients with AGA after applying an autologous cellular suspension obtained using the Rigenera® system. After applying treatment, an

. . . o o . . . increase in the mean of hair thickness, together with reduction of its loss, have been objectified; the level of satisfaction described by patients is worth noting, Based on

Pietro Gentile **, Maria G. Scioli ?, Alessandra Bielli 2, Barbara De Angelis ?, Ciro De Sio 3, the results, the improvement of AGA obtained with the Rigenerasystem is objective; these resulis need to be completed with data from future smdies after using this
Domenico De Fazio 3, Gabriele Ceccarelli 5, Angelo Trivisonno °, Augusto Orlandi 2, promising technigue.

Valerio Cervelli  and Simone Garcovich ¢
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Ferrara, Ferrara, Italy

Original Article

Sinus lift tissue engineering using
autologous pulp micro-grafts: A case
report of bone density evaluation

Giorgio Brunelli, Alessandro Motroni,' Antonio Graziano,! Riccardo D'Aquino,’
llaria Zollino,! Francesco Carinci’

Testo

Abstract:

Background: Although autografts are the standard procedure for bone grafting, the use of bone regeneration
by means of dental pulp stem cell is an altemative that opens a new era in this field. Rigenera Protocol is a new
technique able to provide the surgeon autologous pulp micro-grafts. Materials and Methods: At the Department
of Oral Surgery, Don Orione Hospital, Bergamo, Italy, one patient underwent o sinus lift elevation with pulp
stem micro-grafts gentle poured onto collagen sponge. A CT scan control was performed after 4 month and
DICOM data were processed with medical imaging software which gives the possibility to use a virtual probe
to extract the bone density. Pearson’s Chi-square test was used to investigate difference in bone density (BD)
between native and newly formed bone. Results: BD in newly formed bone is about the double of native bone.
Conclusion: This report demonstrated that micro-grafts derived from dental pulp poured onto collagen sponge
are a useful method for bone regeneration in atrophic maxilla.

Key words:

Bone, homograft, jaw, reconstruction, resorption, stem cell

Journal of Translational Science

Ofan snoess fen!

Research Article ISSN: 2059-268X

Periosteum-derived micro-grafts for tissue regeneration of
human maxillary bone

Riccardo d'Aquino’?, Letizia Trovato™, Antonio Graziano?, Gabriele Ceccarelli?, Gabriella Cusella de Ange]in‘, Angelo Marangini®,
Alessandro Nisio®, Massimo Galli®, Massimo Pasi’, Marco Finotti®, Saturnino M Lupi®, Silvana Rizzo" and Ruggero Rodriguez Y Baena®
'Oral Surgeon - C.so Galileo Ferraris 63 Turin and Via R G. De Ayala 9, Naples Italy

“Human Brain Wave stl, corso Galileo Ferraris 6, 10128 Turin, Ialy

*Department of Public Health, Experimental Medicine and Forensics, University of Pavia, Puvia, Traly

“Oral Surgeon Naples, Taly

50ral Burgeon, Bari, Italy

50l Surgeon, Pistoia Italy

"Dentistry Service, San Raffacle Hospital, Milan, Italy

*Oral Surgeon, Padovs, ltaly

*Schoal of Dentistry, Department of Clinico-Surgical, Diagnostic and Pediatric Sciences, University of Pavia, Pavia, Ttaly

Abstract

The bone regeneration is one of the most important challenges for regencrative medicine. In maxillo-facial area, bone resorption of the alveolar crest occurs after
eooth extraction and leads to several risks for rehabilitation treatments, including dental implants procedures. Goal of our study was to demonstrate the efficacy of
an innovative clinical protocol of bone tissue engineering called Rigenera protocol, aimed to create and optimize bio-complexes constituted by collagen biomaterial
and human austologous periosteum-derived micro-grafts. We assessed the capacity of these bio-complexes to prevent the bone resorption in the alveolar crest with
respect to simple collagen performing histological evaluations of neo-formed osseous tissse. We demonstrated that sutologous bio-complexes significantly reduced
the bone resorption of both horizontal and vertical dimension of alveolar crest when compared to collagen alone. We also showed that these bio-complexes accelerate
the ossification process triggering the formation of new osseous tissue after 45 days from treatment and increasing the calcified matrix after 60 days and until to 120
days with respect to collagen alone. Taken together, these data showed the efficacy of bio-complexes composed by periosteum-derived micro—grafts and collagen in
the alvealar ridge preservation through a reduction of bone resorption and an enhancement of new osseous tissue formation.
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@ustin Publishing croup

A New Medical Device, Based on Rigenera Protocol, in
the Management of Complex Wounds

Giaccone M*=, Brunetti M**, Camandona M*=,
Trovato L#* and Graziano A3

*Division of General Surgery, A.0.U. Cittadella Salute e
della Scienza, Turin, Italy

*Department of Surgical Sciences, University of Turin,
Italy

*Human Brain Wave srl, Haly

*Corresponding author: Trovato L, Human Brain
‘Wave, s1l 10128 Turin, Italy, Email: info@hbwsrl.com,
letizia.trovato({@unito.it

Received: September 22, 2014; Accepted: October 22,
2014; Published: October 24, 2014

Abstract

Injury to the skin provides a unigue challenge, as wound healing is a complex
and infricate process. Acute wounds have the potential o move from into to
chronic wounds, requiring the physician to have a thorough understanding of
outside interventions to bring these wounds back into the healing cascade. The
development of new and effecfive interventions in wound care remains an area
of intense research. For this purpose, we aimed to report the use of a new
medical device, called Rigeneracons® (Human Brain Wave srl, Turin), in the
management of complex wounds of different etiology in two subjects where the
wound healing process was very difficull. Rigeneracons® devices are based
on Rigenera protocol that consists in the use of a cell population enriched of
progenitor cells able to improve a tissue repair. By these case reports, we
demonsirated the efficacy of Rigenera protocol in improving wound healing
process through application of a cell suspension nich of progenitors cells in two
different subjects that are donor and acceptor of these micro-grafts.

Keywords: Wound healing; Rigenera protocol; Rigeneracons®

.
]Dve Journal of Visualized Experiments WWW_jove.com

Video Article
Tissue Characterization after a New Disaggregation Method for Skin Micro-
Grafts Generation

Valeria Purpura’, Elena Bondioli', Antonio Graziano?, Letizia Trovato®, Davide Melandri', Martina Ghetti', Andrea Marchesini®, Maria
Gabriella Cusella De Angelis*®, Laura Benedetti*®, Gabriele Ceccarelli*®, Michele Riccio®

‘B!.ITIS Centre and Emilia Romagna Regional Skin Bank

2Humﬁn Brain Wave sl

E‘F‘la!slir.aand Reconstructive Surgery, AOU “Ospedali Riuniti”

4DeparlmentofPubic Health, Experimental Medicine, Anatomy and Forensic, University of Pavia

E'C.H.'l Centre for Health Technologies, University of Pavia

Comespondence to: Antonio Graziano at lab@hbwsri.com

URL: hitp:ifwww jove.comivideo/53579
DOI: doiz10.3791/53579

ANTICANCER RESEARCH 36: 975-980 (2016)

Treatment of Oncological Post-surgical Wound
Dehiscence with Autologous Skin Micrografts

ELISABETTA BAGLIONI!, LETIZIA TROVATOZ, MARCO MARCARELLI?,
AMBRA FRENELLO! and MARIA ALESSANDRA BOCCHIOTTI!

!Department of Plastic and Reconstructive Surgery, University of Turin,
San Giovanni Battista Hospital, Turin, Italy;
2Department of Medical Sciences, University of Turin, Turin, Italy;
3Unit of Orthopedics and Traumatoly, Santa Croce Hospital, Moncalieri, ltaly
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RESEARCH ARTICLE Open Access

Rationale and pre-clinical evidences for the @ e

use of autologous cartilage micrografts in
cartilage repair

Marco Viganéﬁ", Irene Tessara', Letizia Trovato?, Alessandra Colombini', Marco Scala®, Alberto
Andrea Toto”, Giuseppe Peretti'” and Laura de Girolama'

GLOBAL OPEN :

Reconstruction of Alar Nasal Cartilage Defects
Using a Tissue Engineering Technique Based

on a Combined Use of Autologous Chondrocyte
Micrografts and Platelet-rich Plasma: Preliminary
Clinical and Instrumental Evaluation
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Article
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In Vitro and In Vivo Studies of Alar-Nasal Cartilage
Using Autologous Micro-Grafts: The Use of the
Rigenera® Protocol in the Treatment of

an Osteochondral Lesion of the Nose

Gabriele Ceccarelli "%, Pietro Gentile **, Marco Marcarelli 5, Martina Balli 12,

Flavio Lorenzo Ronzoni "2, Laura Benedetti 12 and Maria Gabriella Cusella De Angelis

M 4 Gertile et al_, J Regen Med 2016, 52
gl DOI: 10.4172/2325-9620.1000129

1.2,

Journal of
Regenerative Medicine

A SCITECHNOL JOURNAL

Research

A combined use of
Chondrocytes Micro Grafts
(CMG) Mixed with Platelet
Rich Plasma (PRP) in Patients
Affected by Pinch Nose
Deformity

Gentile P, Scioli MG, Bielli A%, Orlandi A® and Cervelli V*

www.rigenerahbw.com

medium induced proliferation and a robust chondrogenesis of adult
stemn cells in vifro [5,6]. Direct mixing of chondrocytes with PRP leads
to shrinking and deformed cartilage formation in vive [7] owing to
poor mechanical stability and rapid degradability. In particular
the use of chondrocytes micrografls represents a micro-invasive
procedure and grafts are more flexible to fill the lesions with various
shapes. Today the main problem in transferring the experimental
protocols of tissue engineering in the routine clinical practice is the
identification of accessible sites where an adequate amount of stem
cells are collected [8,9]. In addition, the need to specifically define
technical procedure and its safety is an essential factor, as occurring
for stem cell application in breast reconstruction and soft tissue
defects [10-13].
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Nova perspectiva para lesdes degenerativas

* Cartilage Micrografts as a novel non-invasive/non- arthroscopic
autograft procedure: three years follow up study

* Marco Marcarellil, Marcello Zappia?, Lorenzo Rissolio?, Chiara Baroni?, Carlo Astarita34*, Letizia Trovato* Antonio Graziano34

HISTOLOGICAL ANALYSIS
SAFRANIN-O/FAST GREEN STAINING
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" o
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Advantages

1. Quick and easy application method that lasts 15 min

2. No hospitalization or operating room needed
Can be done in a single session
Only local anesthesia is necessary for punch extraction

Closed handling system

o o0 A~ W

No extra equipment needed

R il
Y

No nursing or specialized assistant needed

8. Rapid recovery of the injury
m 9. Without side effects (Autologous Tissue)
’ 10. Affordable price for the results obtained

11. No direct competitors

www.rigenerahbw.com
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Rigenera Micrografts for the management Androgenetic alopecia: Clinical - Italy. ON GOING

Rigenera Micrografts for VITILIGO Repigmentation: Clinical Study - Italy. PUBLISHED

Rigenera Micrografts for Chronic Ulcer : Double blind Case-Control Clinical Trial - Israel. ON GOING — DATA ANALYSIS

Rigenera Micrografts for VITILIGO Repigmentation : Double blind Case-Control Clinical Trial - Israel. ON GOING

- Rigenera Micrografts for Surgical Dehiscence Prevention : Clinical Study - Italy. ON GOING

- Rigenera Adipose Micrografts for Enhancing the Lipofilling implantation - Italy . COMPLETE — DATA ANALISYS

- Rigenera Cartilage Micrografts the Management of Knee Chondropathy - Italy. COMPLETE — DATA ANALISYS

- Rigenera Cartilage Micrografts the Management of Knee Chondropathy - Japan. ON GOING

- Rigenera Cartilage Micrografts the Management of Knee Chondropathy - Italy. COMPLETE — DATA ANALISYS

- Rigenera Atrial micrograft transplantation forischemic heart failure: Clinical Trial - Finland. PARTIALLY PUBLISHED

- Rigenera Micrografts enhance the healing in patient suffering of wide burns: Clinical Study — South Africa. COMPLETE — PAPER SUBMITTED

- Rigenera periosteum micrograft support bone regeneration in Socket preservation and Sinus lifts procedure: Clinical Trial - Brazil. ON GOING

www.rigenerahbw.com
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HBW is partner of national and international research’s projects

And the technology has been used for more than 60 Scientific publications

Autologous atrial micrograft (AAM) transplantation for ischemic
heart failure coordinated by Dr. Esko Kankuri, University of
Helsinki.

European Space Agency: Tissue Healingin Space: Techniques for
promoting and monitoring tissue repair and regeneration

Piemonte Region- Bando: PIATTAFORMATECNOLOGICA“SALUTEE
BENESSERE” Progetto Digital technology For Lung Cancer
Treatment

Rigenera Emergency Kit for military and civilian emergencies.
The HBW is part of RAWINTS Project for Rapid Wound Healing, financed
by NATO Science for Peace and Security Project.

EUROSTARS PROJECT : Redefine Regenerative medicine with a point of

care Tissue Technology - GRANTED
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Intraoperative processing and  epicardial

The Jourmnad of

S b A 5 transplantation of autologous atrial tissue for

iy e L. Vot Oocory Sy, 1o Pew ) Samair Domaen

cardiac repairTransplantation of autologous atrial
micrografts

Milla Lampinen, Anmu Nummi, Tuomo Nieminen,
Ari Harjula, Esko Kankuri

Fetpiwvww. jhllocline org

- Autologous atrial micrografts during coronary artery bypass grafting (CABG).
Micrografts are isolated from the atrial appendage(AA) tissue and are combined with fibrin gel
and a-decellularized small intestinal submucosa (SIS)Matrix sheet.

- The micrograft transplant was placed on the anterior wall of the left ventricle, on the scar area identified in the
preoperative magnetic resonance imaging. The sheet was sutured to the myocardial surface with minimal
disturbance.

- Magneticresonance imaging at 6 months showed markedly improved movement
and ventricular wall thickening in the treated infarcted scar area.
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Rigenera micro grafts are effective in reducing the myocardial scar after infarction
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Epicardial delivery of autologous atrial =
appendage micrografts during coronary

artery bypass surgery—safety and

feasibility study

Anny Mummi”, Tuome Memenen' =, Tommi Panl”, Mz Lampenen®, Mz L Lehanen', San Kives®,
Wiz Hobmemrom®, Erka Willman®, Kad Teminen!, Mika Laine!, Juha Snisalo!, Maddy Mupes', Eso Kankui®,
Tate hnvonen’, Antd Verto', Rall Sucizenta”, A Hagula' and The AADC consorum

Fig. 1 a Preparing the AADC-sheet. (A) The atrial appendage tissue is processed with cell therapy tissue homogenizer (Rigenera-system). (B) The
micrografts are secured to extracellular matrix sheet (Cormatrix®) by using a fibrin sealant (Tisseel™). (C) The AADC sheet is placed to the
myocardium in the location of infarction scar (@nimal model). b Administration of therapy during CABG surgery. Figure reproduced from our
article by Lampinen et al. (Current Gene Therapy, 2015)

www.rigenerahbw.com




=9l RIGENER A how

www.rigenerahbw.com

S




(17:32)
=

www.rigenerahbw.com







-
|

Furmicny

Pré operatorio

www.rigenerahbw.com



now

Furmon

Transoperatorio

www.rigenerahbw.com




www.rigenerahbw.com




nbw

Pos de 4 dias

www.rigenerahbw.com




=3 RIGENERA ks i

www.rigenerahbw.com



=3 RIGENERA T

Pos de 18 dias

15




now

-t

Furmicny

de 25d

1aS

POs

e e ey g
o WA iy o

=
g
E
5
&
=




=3 RIGENERA b i .

Pré operatorio Pds operatorio de 35 dias

www.rigenerahbw.com



8l RIGENER A Kb .

Pds de 60 dias

www.rigenerahbw.com




L

. RIGENERA |,

. Pos imedia

www.rigenerahbw.com



=3 RIGENERA T

Pre operatorio

wWww.rigenerahbw.com



www.rigenerahbw.com




www.rigenerahbw.com




=3 RIGENERA ks i

Pds de 11 dias

wWww.rigenerahbw.com




4 RIGENERA |y .

Pds de 15 dias

www.rigenerahbw.com



3 RIGENERA sl i .

| PSs de 35 dias

www.rigenerahbw.com




now

SAG DP quiet

Pré operatorio

08-May-2021, 9:17 PM

www.rigenerahbw.com




3 RIGENERA s

Transoperatorio

www.rigenerahbw.com



RIGENERA ||,

fFurmon R

Transoperatorio

B T

T T L T
3 "?.If"‘y, ity I

www.rigenerahbw.com




www.rigenerahbw.com




now

Furmon -t

Transoperatorio

www.rigenerahbw.com




= RIGENERA Ky

Pos de 4 dias

e Auséncia de dor;
e Auséncia de exsudato;

* Auséncia de edema.

www.rigenerahbw.com



H RIGENERA | .

PSs de 07 dias

www.rigenerahbw.com




4 RIGENERA |y .

Pds de 15 dias

www.rigenerahbw.com




. RIGENERA |, .

Pre operatorio

www.rigenerahbw.com




W

-t

Transoperatorio

=8 RIGENER A kb .

www.rigenerahbw.com




L RIGENERA A bLU

Pos de 4 dias

‘-.-'. >
&

www.rigenerahbw.com




/s

= RIGENERA b i .

Pos de 7 dias

L=

www.rigenerahbw.com




¥ Fbiip *

Furmicny -t

Pds de 11 dias

www.rigenerahbw.com




'o .'. Py

3.' ~IGENER A thU |

Pos de 21 dias

l..'r

www.rigenerahbw.com




R’IGENER’A thU .

Pds de 40 dias

www.rigenerahbw.com




=3 RIGENERA T

Transoperatorio cranioestenose

wWww.rigenerahbw.com




now
POs de 30 dias de cranioestenose

www.rigenerahbw.com



now
Pre operatorio de fissura palatina

www.rigenerahbw.com




3 RIGENERA s

Transoperatorio de fissura palatina

§ o -
www.rigenerahbw.com



A bbby -

Transoperatorio de fissura palatina

www.rigenerahbw.com



3 RIGENERA s

Transoperatorio de fissura palatina

www.rigenerahbw.com




- RIGENERA |,

Associacao com substituto 0sseo

www.rigenerahbw.com



gee->

Fail
f

L RIGENERA |5y

Associacao com membrana de PDO

s

www.rigenerahbw.com




ERA ppy -

Transoperatdrio com utilizacdo de substituto
0sseo+ membrana de PDO

[ . L nth
L Mie
¥ \ 4
4.\




=3 RIGENERA T

Fechamento de fissura palatina




=3 RIGENERA ks i

Alteracdao degenerativa do condilo mandibular




. RIGENERA |, .

Pre operatorio de deiscéncia cirurgica

www.rigenerahbw.com




now
Transoperatorio de deiscéncia cirurgica




=3 RIGENERA s i

rurmion -t

Transoperatorio de deiscéncia cirurgica

wWww.rigenerahbw.com




=3 RIGENERA T

Transoperatorio de
deiscéncia cirurgica




=3 RIGENERA s |

Transoperatoério de
deiscéncia cirurgica

www.rigenerahbw.com




A
i®

= RIGENERA sl i .

Pre operatorio de deiscéncia de sutura

(i

www.rigenerahbw.com




-.-'. >

Fail

L RIGENERA |5y

Transoperatorio

(i

www.rigenerahbw.com




3 RIGENERA s

PSs de 4 dias

www.rigenerahbw.com



. RIGENERA |,

PSs de 11 dias

b, .( 5 N - ¥
p
A
f |
WwWw, rlg enerahbw.com



now

18 dias de PO

www.rigenerahbw.com




=3 RIGENERA s i |

28 dias de PO

wWww.rigenerahbw.com




.

-..-_..

3: ~IGENER A thU .

Ulcera de pé diabético

www.rigenerahbw.com




=3 RIGENERA ks i

rurmion -t

Ulcera de pé dia

wWww.rigenerahbw.com




RlGENERA hka

Ulcera de pé diabético /Pds de 4 dlas




. RIGENERA |, .

11 dias PO

www.rigenerahbw.com



now

18 dias PO

www.rigenerahbw.com



=3 RIGENERA s |

25 dias PO

www.rigenerahbw.com




A
A

=4 RIGENERA how .

| 35 dias de PO

www.rigenerahbw.com




=3 RIGENERA nb

rurmion

Coto de amputacao Pre e Pos de 4 dias

LU i
-t

wWww.rigenerahbw.com




. RIGENERA |,

40 dias de PO




"' ~IGENERA thU '

Ulcera de pressao Transoperatorio e Pos de 4 dias

www.rigenerahbw.com




3 RIGENERA sl i .

35 dias de PO

www.rigenerahbw.com




=3 RIGENERA T

Sindrome compartimental Transoperatorio




< RIGENERA |,

4 dias de PO

www.rigenerahbw.com



3 RIGENERA s

11 dias de PO




now

Furmon W

Paciente Politrauma

www.rigenerahbw.com




"' ~IGENERA thU '

11 dias de PO

L-

www.rigenerahbw.com




!"‘

e RIGENERA Now

b

A
o

o RIGENERA NS

Micrografting Technology

] 1H L
» A L1 L
® ‘1‘::"“ . “"’:f-r'.‘
*se> = Pl g

.:;?;i. : N :‘:“‘ SOLUCOES E TECNOLOGIAS HOSPITALARES
' .‘t b

WwWw.rigenerahbw.com




