MCT
EXOSOMES

Sui'c manh cia Exosome tu than

NA-C T

Meta Cell Technology



Tai tao bat dau tu
MCT

MCT la thiét bjy té gilp tdng cudng céc san pham ty than nhu
PRP, SVF hodc ndong 36 té bao gbc, dong thai gidi phdng
exosome tU chinh bénh nhan — tat ca chi trong mot phién diéu tri
duy nhat.

Ung dung cédng nghé quang nhiét sinh hoc (photothermal
biomodulation) thiét bi gidp chiét xuat va t8i da hda sé lugng
exosome cd san tu bénh nhan:

MCT System mang dén cho ban MCT Exosomes tu than chat
lugng cao - hoan toan tu nhién.




MCT EXOSOMES

Exosome tu than, an toan, cé thé tiém dugc

MCT Exosome dugc chiét xuat bang cdng nghé
quang nhiét sinh hoc. Ca thé héa theo tirng
bénh nhan nham kich thich tai tao hiéu qua.
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Mot thiét bi y té déc ddo véi cdng nghé
quang nhiét sinh hoc




MCT Unit®

e Ung dung dién tir trudng va
nhiét dé tang cudng hiéu qua cho
san pham ty than.

e Kiém soat chinh xac budc séng,
nhiét do va thai gian.

e Cai dat s&n chi v&i mét cham
cho: PRP, t& bao va exosome.

® Giao dién than thién vé&i ngudi
dung.

MCT Kit®

e Thiét bi &3 dugc cap bang sédng
ché, phat trién chuyén biét cho diéu
hoa quang nhiét.

* Chat liéu polymer dat chuan y té,
t6i uu kha nang tan xa va truyén
nang luong.
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Mora CelliTechnoes

* Ty Ié ti€p xic nang lugng bé mat/thé
tich t&i uu, giup kich thich hiéu qua
vung dich diéu tri.

® H5 trg x ly dén 10 mL m3u tu than
bat ky.
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MCT
Exosomes:

Tham my

Tré héa mat, c8, ban
tay va hé trg seo mun

Phu khoa Y hoc téi tao

Lichen Sclerosusl tré Vé’t thudng man tl,nh khé |énh (IOét bén
h6a am dao. chan do tiéu dudng), vét thuong cap
tinh, bdng, phuc héi sau phau thuat.



Da liéu Téc

Vay nén, triing cé dé, Rung téc ki€u hai,
gidm s3c té va ting rung téc mang, viém
sac té da. da tiét ba

M6t giai phap
Ung dung da
chuyén khoa

Co xuong
khép

Thodi héa khép, tén
thuong co xuong



Cau chuyén |lam sang

Vay nén mang (Psoriasis Vulgaris)

La dang phé bién nhat cia bénh vdy nén - mot bénh ly da man tinh do réi loan ty mién, gdy nén céc
mang da dd, bong vay va thudng nga, xuat hién phé bién & khuyu tay, dau géi, da dau va vung
that lung. Tén thuong da xay ra do chu ky téi tao t& bao da bi tang téc bdi sy réi loan ctia hé mién
dich. Trong ca diéu tri nay, bénh nhan dugc chdn doan mac vdy nén mang vdi ba mang tén thuong
ré rét. Ngudi bénh da thuc hién ba lan diéu tri bang MCT Exosomes chiét xuat t&r PRP, mébi phién
cach nhau ba tuan, khéng st dung thém bat ky liéu phap hay kem dudng hé trg nao trong suét qua

trinh diéu tri.

Maéng 1

Rung téc kiéu héi & Viém da
tiet ba

Rung téc ki€u héi la tinh trang rung téc dan do
su nhay cdm cla nang téc vé&i DHT.Viém da tiét
ba la bénh da man tinh, gay ra cadc mang da dé,
bong vay va nhdn, thudng xuat hién & nhiing
vung da tiét nhiéu dau. Bénh nhan trong
trudng hop ndy mac déng thai ca hai tinh trang
trén va da trdi qua 3 budi diéu tri bang MCT
Exosomes chiét xuat t& PRP, mdi budi cach
nhau 3 tuan.

TRUGC SAU

Before first treatment session Six weeks after last
treatment session

Méng 3

TRUGC
Trudc khi diéu tri
lan dau

SAU
05 thang sau lan diéu
tri dau

Rung téc mang

La bénh ly ty mién, gay ra tinh trang rung
téc dot ngét trng mang trén da dau, khudn
mat hodc cadc vung khéc trén co thé.
Nguyén nhén |a do hé mién dich nham lan
va tdn céng cac nang téc, lam gian doan
chu ky phat trién ty nhién cla téc.

Trong ca nay, bénh nhan dugc chan doan
rung téc ti'ng mang va da trdi qua 3 budi
diéu tri bang MCT Exosomes chiét xuat tu
PRP, méi budi cach nhau 3 tuan.

TRUGC SAU

Before first treatment One month after last
session treatment session



Gidm sic t8 do dau day than
kinh

Giadm sic t6 do dau day than kinh I3 tinh trang
mat hodc gidm mau sic da tai nhitng vung bi
tén thuong than kinh hoac dau than kinh man
tinh. Khi day than kinh bi kich thich hodc tén
thuong, chilic nang binh thudng cla cac soi
than kinh — bao gém ca nhitng sgi diéu hoa
hoat déng cua t& bao sic t6 (melanocyte) — c6
thé bj gidn doan. Piéu nay lam gidm san xuat
melanin tai vung da bi 4nh hudng, dan dén su
xuat hién cla cdc mang da sdng mau.

Bénh nhan bi gidm sic t8 sau dau day than kinh
vung mat da thuc hién 3 budi diéu tri bang - .
M,C;]I' Ehxosgmgs chiét xust tir PRP, m8i bugi ~ Trudcbusidiutridauten g3 thing sau budi
cach nhau 3 tuan.

BEFORE AFTER

Lanh thuong

V&t thuong rach la t6n thuong do da hodc mé dudi da bi xé rach hoac cat dit bai tdc dong tu vat
sac nhon hoac cun. Trong trudng hop nay, bénh nhan bi rach da & vung trén cé tay va da trai qua 3
budi diéu tri bang MCT Exosomes chiét xuat tir PRP, v&i khodng céch 5 ngay gilra cac budi diéu tri.

TRUGC PIEU TRI SAU 6 NGAY SAU 10 NGAY SAU 03 THANG

Trudc budi diéu tri Budi diéu tri tha 2 Budi diéu tri tht 3 Theo doéi
dau tién

" < . Ufe]
Bénh sic t6 Riehl m— Ko

La mét dang hiém gdp cla viém da ti€p xuc tang
sdc t8, thudng xuat hién duéi dang cdc mang da
s&dm mau (ndu ddm dén xam) chl yéu & vung mat
va c8. P3c trung cha bénh |a sic t6 phan bé theo
hinh Iuéi (dang lugi mat cdo), thudng lién quan
dén viéc ti€p xuc kéo dai v&i mét sé chat gy di
ing hoéac kich &‘ng nhu my phdm, nuéc hoa, thudc
nhudm téc hoac tia UV.

Bénh nhan dugc chdn dodn mac bénh sac té Riehl
da trdi qua 3 budi diéu tri bang MCT Exosomes

Q22 £ X . 2z o Trudc budi diéu tri dau tién 01 thang sau buéi
chiét xuat tu PRP, méi budi cdch nhau 3 tuan. : it tri gguﬁén



TANG CUONG
HIEU SUAT TE
BAO VA PRP

KiCH THiCH
TANG SAN
XUAT ATP
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CACYEUTO
TANG TRUGNG

GIAI PHONG
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THAN NGUYEN

BAN (NAIVE)



Vi sao nén chon Exosome
than dang tiém MCT dé da
hiéu qua an toan, sau va toi u

MCT EXOSOMES
Thiét bi y t&

Exosome tu than dang tiém MCT dam bao tinh tucng
thich mién dich va da dugc chitng minh hiéu qua, mang
lai kha nang tai tao manh mé cho bénh nhan.

KHONG TU THAN

Exosome khdng tu than tir dong vat, thuc vat

hoac nguai khac




Co sd khoa hoc cua
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Exosome secretion kinetics are controlled by
temperature

Anarkali Mahmood," Zdenék Otruba, " Alan W, Weisgerber,' Max D. Palay," Melodie T. Nguyen,”

Broderick L. Bills,” and Michelle K. Knowles "™

Department of Chemistry and Biochemistry, University of Denver, Denver, Colorada and *Molecular and Cellular Biophysics Program,
University of Denver, Denver, Colorado

ABSTRACT When multivesicular endosemes (MVEs) fuse with the plasma membrane, exosomes are released into the extra-
cellular space where they can affect other cells. The ability of exosomes to regulate cells nearby or further away depends on
whether they remain attached to the secreting cell membrane. The regulation and kinetics of exosome secretion are not well
characterized, but probes for directly imaging single MVE fusion events have allowed for visualization of the fusion and release
process. In particular, the design of an exosome marker with a pH-sensitive dye in the middle of the tetraspanin protein CD83
has facilitated studies of individual MVE fusion events. Using TIRF microscopy, single fusion events were measured in A543
cells held at 23-37°C and events were identified using an automated detection algorithm. Stable docking precedes fusion almast
always and a decrease in femperature was accompanied by decrease in the rate of content loss and in the frequency of fusion
events, The loss of CDB3-pHIuorin fluorescence was measured at fusion sites and fit with a single or double exponential decay,
with most events requiring two components and a plateau because the loss of fluorescence was typically incomplete. To inter-
pret the kinetics, fusion events were simulated as a localized release of tethered/untethered exosomes coupled with the mem-
brane diffusion of CD63, The experimentally observed decay required three inthe ion: 1) free 2)
CD63 diffusion from th into th and 3) tethered exosomes. Modeling with
slow diffusion of the tethered exosomes (0.0015-0.004 um®/s) accurately fits the experimental data for all temperatures. How-
ever, simulating with immobile tethers or the absence of tethers fails to replicate the data. Our model suggests that exosome

release from the fusion site is incomplete due to postfusion, membrane attachment.

(37°C).

PIEM CHINH

® Mau |3 mét trong nhitng nguén exosome
d6i dao va dé ti€p can nhat, trong dé huyét
tuong tiéu cau chi@ém phan 1&n cac tui ngoai
bao (EVs) trong mau.

* Exosome tu ti€u cau chira nhiéu phan tr
sinh hoc quan trong nhu: yéu té tang trudng,
cytokine, chemokine, lipid va acid nucleic,
cung vdi cac yéu té khang viém va thac day
tao mach.

¢ Nhitng exosome nay déng vai tré then chét
trong qua trinh tao mach, duy tri tinh toan
ven cta mach mau va diéu hoa viém, nha dé
rat cé gia tri trong cac (ng dung tai tao mé.

PIEM CHINH

* Qua trinh hda mang cta thé ndi da tai
(Multivesicular Endosome - MVE) véi mang
té bao la mdt qua trinh lién tuc giup giai
phéng exosome.

® Qua trinh nay dugc tang cudng khi c6
mat ion canxi (Ca2* ) va & nhiét dd sinh ly

e Viéc gidi phong "hang héa" bén trong
exosome phu thuéc vao nhiét do, vi n6 anh
hudng dén cac giai doan gan két, hoa
mang va sau héa mang.
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Platelet-rich plasma-derived extracellular vesicles: A superior
alternative in regenerative medicine?

Jiuping Wu® | Yingxin Piao® | QinyiLiu'® | Xiaoyu Yang®

Department of Orthapaedies, The
Secand Haspital, Jilin University,
Changehun, China

Haspital of Stomatology, Jilin University.
Changchun, China

Comespondence
Qinyi Liu and Xisoyu Yang. Department of
Orthapaedics, The Second Hospital, Jilin
University, Changchun 130041, China,
Emails: ginyi@jiuedu.cr; yangxiaoy@jlu.
educn

Abstract

Platelet-rich plasma (PRP), due to its promising therapeutic properties, has been
used in regenerative medicine for more than 30 years and numerous encouraging
outcomes have been obtained. Currently, by benefiting from new insights into PRP
mechanisms and the excellent performance of extracellular vesicles (EVs) in the field
of tissue repair and regeneration, studies have found that a large number of EVs re-
leased from activated platelets also participate in the regulation of tissue repair. A
growing number of preclinical studies are exploring the functions of PRP-derived EVs

(PRP-EVs), lly in tissue Here, we ize the | essin
PRP-EVs as a superior alternative cell-free th ic strategy in ive medi-
cine, clarify their underlyi and discuss the ges and

limitations of the upcoming clinical applications. This review highlights the potential
of PRP-EVs to replace the application of PRF or even become a superior alternative in
regenerative medicine.
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n di biéu hién

* Té bao géc trung md (MSC) vé
opsin - cac thu thé cdm quang gitp phan tng
v@i anh sang.
e Anh séng xanh kich thich hoat déng tao
mach (proangiogenic) ciia exosome ti MSC
trong cd mdi trudng nudi cdy (in vitro) va cd
thé& séng (in vivo).

Hiéu qua diéu tri cia exosome dugc cai
thién ré rét nha su kich hoat bang anh sang
xanh.

AN TOAN
HIEU QUA

CE

Yang et al. Stem Cell Research & Therapy
https://doi.org/10.1186/513287-019-1472:x

(2019) 10:358
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Exposure to blue light stimulates the
proangiogenic capability of exosomes
derived from human umbilical cord
mesenchymal stem cells

Kun Yang', Dong Li*3, Meitian Wang', Zhiliang Xu', Xiao Chen', Qiao Liut', Wenjie Sun’, Jiangxia Li',
Yaogin Gong', Duo Liu*, Changshun Shao®, Qiji Liu' and Xi L.‘é*@

Abstract

Background: The therapeutic potential of mesenchymal stern cells (MSCs) may be attributed partly to the secreted
paracrine factors, which comprise exosomes. Exosomes are sinall, saucer-shaped vesicles containing miRNAs,
mRNAs, and proteins. Fxosomes derived from human umbilical cord mesenchymal stem cells (WUC-MSCs) have
been reported to promote angiogenesis. However, the efficacy of exosome-based therapies is still limited both

in vitro and in vivo. The present study aimed to develop a new optical manipulation approach to stimulate the
proangiogenic potential of exosomes and characterize its mechanism underlying tissue regeneration.

Methods: We used blue (455 nm) and red (638 nm) monochromatic light exposure to investigate the processing of
stimul, Exosomes were prepared by QIAGEN exoFasy Maxi kit and confirmed to be present by transmission electron
microscopy and immunoblotting analyses. The proangiogenic activity of blue light-treated hurman umbiical vein endothelial
cells (HUVECs), when co-cuttured with hUC-MSCs, was assessed by tdU (5-ethynyi->-deoxyuriding) incorporation, wound
closure, and endothelial tube formation assays. The in vivo angiogenic activity of blue light treated MSC-derived exosomes
(MSC-Bxs) was evaluated using both murine matrigel plug and skin wound models.

Results: We found that 455-nm blue light is effective for promoting proliferation, migration, and tube formation of HUVECs
co-cultured with MSCs. Furthermore, MSC-Exs stimulated in vivo angiogenesis and their proangiogenic potential were
enhanced significantly upon blue light illumination. Finally, activation of the endothelial cells in response to stimulation by
blue light-treated exosomes was demonstrated by upregulation of two miRNAs, miR-135b-5p, and miR49%-3p.
Conclusions: Blue (455 nm) light illumination improved the therapeutic effects of hUC-MSC exosomes by enhancing their
proangiogenic ability in vitro and in vivo with the upregulation of the following two mIRNAs: miR-135b-5p and miR-499a-3p.

Keywords: Mesenchymal stem cells, Exosomes, Angiogenesis, Light exposure, microRNAs
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Review
The novel mechanisms and applications of exosomes in dermatology and (&%
cutaneous medical aesthetics

Mingchen Xlong Qi Zhang Weijie Hu , Chongru Zhao, Wenchang Lv, Yi Yi, Yichen Wang,
Hongbo Tang ', Min Wu , Yiping Wu

Department of Plastc Surgery, Tongh Hosptal, Tongi of Technology: 1095 Jiefang Hubel,

ARTICLE INFO ABSTRACT

Keywonis: Expasure 1o the external environment may lead to instability and dysfunction of the skin, resulting in refraciory
o wound, skin aging, pigmented dermatosis, hair loss, some Emmnmmdimd dermatoses, and conaective tissuc
A e diseases. Nowadays, many ski not between

E:‘““‘” and cosmetic needs. Exosomes are cell-derived nanoscale vesicles carrying various biomolecules, lnclndblg
ey ot =1 proteins, nucleic acids, and lipids, with the capability to communicate with adjacent or distant cells. Recent
Aol pghailins studies have demonstrated that endogenic multiple kinds of exosomes are crucial orchestrators in shaping

Chemical compensnds seied i this aticle:
Gelatin (PubChem CITx 441411
Methacryloyl (PubChem CID: 53627852)
Alginste (PubChens CID: 91666318)
Pluroaic FI27 (PubChem CID: 24751)
Polyethylenicaine (PubChem CID: 9033)
Pullulan (PubChem CID: 3085039)
Polyurethane (PubChem CID: 12254)
Hyaluronic Acid (PubChem CID: 24847767)
UK5099 (PubChem CID: 6438504)

physiological and pathological development of the skin. Besides, exogenous exasomes, such a5 stem cell exo-
somes, can serve as novel treatment options to repair, regenerate, and rejuvenate skin tissue. Herein, we review
new insights into the role of endogenic and in the skin and recent ad-
vances in applications of exosomes related (o dermatology and cutaneous medical aesthetics, The decp under-
standing of the mechanisms by which exosomes perform biological Functions in skin s of great potential (0
establish attractive therapeutic methods for the skin.

DPIEM CHIiNH

* Exosome tU t& bao gdc va cac loai té
bao khac mang tiém nang diéu tri trong
y hoc téi tao va tham my.

* Bugc xem nhu nhitng “cocktail sinh
hoc”, exosome déng vai trd then chét
trong sinh ly va bénh ly cda lan da.

¢ Ung dung chinh cia chiing trong da
liéu th&m my bao gébm: ngin ngtra va
lam mé& seo, diéu hoa sic t6 va kich
thich moc téc.
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Phan tich NTA cia MCT Exosomes: Hinh anh video minh hoa chuyén
Két qua do dai dién vé kich thuéc  ddng clia MCT Exosomes dugc ghi
hat va néng dé cia MCT Exosomes lai bang NTA s dung mé hinh phat
chiét xuat tir PRP. Cac thanh sai s6  hién tan xa anh sang.*

bi€u thi 1 sai s& chuén cta gia tri

trung binh.

* NTA st dung tia laser dé theo di cac hat trong dung
dich, do chuyén déng Brown clia ching nham tinh toan

kich thudc va sé lugng.

Kham pha MCT Exosomes dudi tia laser NTA:




MCT Exosomes da dugc dic ta chinh xac bang kinh hién vi dién tir truyén qua (TEM) dé phan giai cao. Hinh anh
cho thay chiing cé hinh dang cau dic trung, dé dang phan biét v&i cac loai tii ngoai bao khac va cho phép do
kich thudc chinh xac. Cau tric mang kép ciing dugc quan sat ré rang, nhan manh dé én dinh va kha nang bao
g6i "hang héa" hiéu qua cta MCT Exosomes. Phan tich TEM con lam néi bat do tinh khiét vugt trdi cia mau,
khdng dinh tiém ndng (ing dung diéu tri tién tién.

Hinh &nh kinh hién vi dién t&
truyén qua (TEM) caa MCT
Exosomes dugc chiét xuat ti
huyét tuong giau ti€u cau (PRP).
Cac exosome dugc nhudm am
bang uracyl acetate. Cac cau tric
hinh chén véi mang lipid kép, c6
kich thuéc tir 30-150 nm, da
dugc xac dinh |a exosome.

Ky thuat cdm bién hinh dnh phan xa giao thoa don hat (SP-IRIS) d3 x&c nhan su hién dién cta cidc ddu &n protein
dac hiéu trén bé mat MCT Exosomes, bao gém CD41a, CD63, CD81 va CD9. Nhitng phat hién ndy nhan manh
dd tin cdy cia MCT Exosomes trong (ing dung diéu tri, vi cac diu an protein bé mat ctia ching phu hgp véi tiéu
chuén vang trong nhan dién exosome.

CD41a CDé63 CD81 CD9
marker marker marker
colocalization cololzalization cololt(:alization zalzlé::ization

CcD63 p
. M
CD81 cD81 M CD81 IM
cD81
cD9
cDp9 cD9 cD9

Phan tich dinh hinh huynh quang cho thay su déng biéu hién cta cac tetraspanin CD63, CD81, CD9 va tin hiéu huynh quang mién dich
(IM), bao gém ca cac t6 hgp két hgp clia ching. Qua trinh phan tich s dung cac khang thé bat dic hiéu gom CD41a, CD63, CD81 va
CD9 lam dau do nhan dién.

Red CD63 Red CDé63 Red CD63
Green CD81 Green CD81 Green CD81
Blue CD9 Blue CD9 Blue CD9

Red CDé63

Green CD81
Blue CD9

Hinh &nh tir chip phan tich giao thoa quang hoc dugc thu nhan bing ba khang thé bét dic hiéu véi cac dau &n exosome CD81, CD63
va CD9 nham danh gia biéu hién cta cac tetraspanin trén MCT Exosomes. Cac hinh 3nh nay cung cdp théng tin dinh lugng va dinh tinh
vé mic d6 va sy phan bd cla cac tetraspanin chi chat, qua d6 xac nhan danh tinh va d6 tinh khiét cia MCT Exosomes.



Hiéu qua lam sang vuot trd
Pugc trién khai vdi sy tin cay

tuyet doi

® Lginhuan cao

® D& sirdung

® Linh hoat trong diéu tri

® Protocols dugc chudn héa
® Chitng nhan CE

® Dua trén bang chiing khoa hoc

An toan va hiéu
qua. Huéng dén
cham séc bénh
nhan tét hon.

® Tuythan
® Hiéu qua kéo dai
® Antoan

® Khéng chita thém chat héa hoc bat ky




SUC MANH
CUA -
EXOSOMES TU THAN

TANG CUGNG TAI
TAO TE BAO

TAO MACH
(ANGIOGENESIS)

TUONG THICH
MIEN DICH

HIEU QUA KHANG
VIEM

TIEM NANG CHONG LAO
HOA
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