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Boi canh va thach thuc trong san xuat Exosome

Trong nhitng ndm gan day, exosome ndi Ién nhu moét nén
tdng quan trong trong linh vuc y hoc tai tao va cac liéu
phap v bao (cell-free therapy). Cac tui ngoai bao kich
thudc nano nay mang theo protein, lipid va RNA co6 kha
nang diéu hoa nhiéu qua trinh sinh hoc nhu tai tao mo,
diéu hda mién dich va truyén tin hiéu gitta cac té bao.
Nhd nhiing dac tinh nay, exosome dang dugc
nghién cliu va Uing dung trong nhiéu linh vuc:

e Y hoc tadi tao

e Liéu phdp mién dich

e Dugc my phédm sinh hoc

e Cbng nghé sinh hoc tri liéu

Su quan tdm ngay cang tang déi vSi exosome kéo
theo nhu ciu phat trién cac quy trinh san xuat én
dinh, cé kha nang ma réng quy mé va dam bao chat
lugng san pham.

Y hoc tai tao

« Chita lanh vét thuong
« Tai tao mé xucng, sun
« Slfa chira co tim, v.v.
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Liéu phap
mién dich
.« Didu tri ung thu
« Kiém soat viém,
nhiém

& - 43
' « Piéu chinh mién
¥ dich tu mién, v.v.

Exosome
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~« Giam nép nhan

.
Dugc my pham
sinh hoc

e Tré hoéa da
» Téng sinh collagen &
elastin

o Tri seo, v.v.

Cong nghé 3
sinh hoc tri liéu
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« San xuat thudc tri liéu
« Van chuyén thudc & gen...




Trong nhiéu ting dung clia y hoc tai tao va dugc my pham sinh hoc,
chat lugng clia exosome phu thudc chdt ché vao trang thai sinh ly
cla té bao me, dac biét 13 té bao géc trung md (MSC). Khi té bao duy
tri dudc tinh trang sinh hoc én dinh, cac tli ngoai bao dudc tiét ra
thudng chifa day du céc tin hiéu sinh hoc quan trong nhu protein,
lipid va RNA chuc nang.

Tuy nhién, trong nhiéu quy trinh truyén théng, exosome thudng dudc
thu nhan bang cach dat té bao vao méi trudng thiéu dinh dudng
(serum starvation) nham kich thich phan Ung tiét tdi ngoai bao. Cach
tiép can nay co thé tao ra mot sé hé qua khdng mong mudn.
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. Khi bi dat trong moi
trudng nghéo dinh dudng trong thdi gian dai, MSCs dé roi vao
trang thai stress sinh hoc va suy gidm hoat déng chuyén hoa.
Diéu nay c6 thé anh hudng dén kha nang duy tri chlic nang binh
thudng clia té bao me.

Trong diéu kién
stress, cac tui ngoai bao dugc tiét ra cé thé chua it tin hiéu sinh
hoc chuc nang han, lam giam hoat tinh sinh hoc cua exosome
thu dugc.

Stress té bao kéo dai co
thé kich hoat qua trinh apoptosis. Khi d6, cac manh v& tU té bao
chét (apoptotic bodies) cé kich thudc tusng tu tui ngoai bao cé
thé xuat hién trong dich nudi, gay nhiéu cho cac budc phan tich
va tinh sach exosome.

San lugng exosome
co thé bién déng dang ké gilta cdc mé nudi cay, déng thsi phu
thudc manh vao diéu kién mai trudng va trang thai ctia quan thé
té bao.

Cac quy trinh dugc
phat trién trong diéu kién phong thi nghiém thudng gap nhiéu
thach thic khi chuyén sang cac hé thong nudi cady quy md Ién
hodc cac quy trinh san xuat cé kiém soat.

, f Apoptotic
L signaling
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Nhitng han ché néu trén cho thay viéc thu nhan
exosome khdng chi don thuan 13 mét thao tac ky
thuat riéng I1&, ma & mdt chudi cac budc lién quan
chat ché dén trang thai sinh hoc cua té bao, diéu
kién nudi cay va phudng phap xu ly dich nuéi.

Khi nhu ciu Uing dung exosome ngay cang md rong
trong nghién culiu, dugc my phadm va y hoc tai tao,
cac phong thi nghiém va don vi phat trién cong
nghé bt dau tim kiém nhiing giai phap giup quy
trinh san xuat trd nén 6n dinh va dé kiém soat hon.
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Céng nghé Exo-SCl cua Vién Té bao gbc phat trién mot cach tiép can khac: thay vi
kich thich té bao tiét exosome bang diéu kién thiéu dinh dudng, hé thong moi
trudng nudi cay dugc thiét ké dé duy tri trang thai sinh ly 6n dinh cia MSCs déng
thdi thuic day qua trinh hinh thanh va tiét exosome.

Trong hé théng nay, méi trudng nudi cay dudc téi uu dé:
« Cung cép ngudn ndng lugng va tién chat can thiét cho quéa trinh hinh thanh
mang tui ngoai bao
« Duy tri can bang chuyén héa va han ché stress sinh hoc cua té bao
« HO trg qua trinh déng goi céc tin hiéu sinh hoc vao bén trong tdi ngoai bao
« Gidm nguy cd hinh thanh cac manh va ti té bao chét

Nh& dé, MSCs cé thé duy tri trang thai hoat déng én dinh trong suét chu ky nuéi
cay, dong thdi tiét ra lugng exosome cao han va déng nhat hon so véi cac phuong
phap thu nhan dua trén starvation.

Céch tiép can nay ciing cho phép trién khai cac chién lugc thu hoach nhiéu chu
Ky (multi-harvest) trén cing mét quan thé té bao, ti d6 nang cao hiéu qua su
dung té bao va cai thién tinh 6n dinh cla quy trinh san xuat.

Nhiing nguyén ly trén Ia cd s& cho viéc phat trién nén tang cdng nghé Exo-SCl,
trong dé cac méi trudng nudi cay va vat liéu hd trg dudc thiét k& nhu cac thanh
phan clia mét hé théng san xuat exosome tich hgp.




Tru cot cong nghé

1. Téi vu héa nang lugng va chuyén hoa té bao

Hé théng mai trudng cung cap céc tién chat chuyén hoa va yéu toé hd
trg hoat déng ty thé, giup MSCs duy tri trang thai nang lugng 6n dinh
trong suét chu ky nudi cay. Nhd do, té bao c6 thé tiép tuc hinh thanh
va tiét exosome ma khéng roi vao trang thai kiét qué nhu trong diéu
kién thiéu dinh dudng.

2. Kiém soat stress va tin hiéu apoptosis

Céc thanh phan sinh hoc trong hé théng mai trudng gitip han ché kich
hoat céc tin hiéu stress va qua trinh apoptosis trong quan thé MSCs.
Diéu nay gilup gidm su hinh thanh cac manh v3 té bao (apoptotic
bodies) — mét trong nhitng nguén gay nhiéu phd bién trong dich nuéi.
3. H6 trg qua trinh hinh thanh mang tui ngoai bao

Méi trudng nudi cay dudc thiét ké dé cung cap cac tién chat can thiét
cho qua trinh hinh thanh mang lipid cua tui ngoai bao. Piéu nay giup
MSCs c6 thé hinh thanh exosome lién tuc ma khéng anh hudng dén
cau truc té bao.

Nh& két hdp cac tru cot cdng nghé trén, Exo-SCl cho phép chuyén déi cach tiép
can tu thu nhan exosome dua trén stress té bao sang san xuat exosome cé kiém
soat dua trén diéu hoa sinh hoc ctia MSCs.

Céch tiép can nay giup:

Duy tri trang thai sinh ly én dinh cua té bao

Cai thién dd déng nhat clia exosome

Giam tap chat sinh hoc trong dich nudi

Nang cao hiéu suat thu nhan

Tao nén tang cho cac quy trinh san xuat c6 kha ndng ma rong

stress
sensor

4. biéu hoa tin hiéu sinh hoc trong exosome

Théng qua viéc t6i uu hoa diéu kién nudi cay va cac yéu té ting
trudng, MSCs dudc duy tri trong trang thai sinh hoc thuan Igi dé
déng gdéi cac phan ti tin hiéu nhu protein, RNA va céac yéu to diéu
hda mién dich vao bén trong exosome.

5. Bao vé cau triic exosome trong qua trinh thu nhan

Céc yéu t6 chdng oxy hoa va cd ché bao vé ndi bao dudc tich hop
nham giam tén thuong mang lipid clia exosome do stress oxy hoa
hoac cac budc xur ly cc hoc nhu ly tam va loc.

Protein Yeu to
diéu hoa
mién dich
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DU liéu so sanh hiéu nang

Cac nguyén ly céng nghé cua Exo-SCl dugc phan anh truc tiép qua cac chi s6 thuc nghiém trong qué trinh nudi cay va thu nhan exosome. Khi
so sanh vdi phuong phap thu nhan dua trén starvation, su khac biét c6 thé quan sat rd 8 cac thdng s6 nhu ty 1& séng cla té bao, san lugng
exosome va do tinh sach cua dich nudi.

Mbi trudng nén thong thudng Phudng phap ép xung sinh hoc
(Starvation / Ep doi) (MSCCult OTS MV/MSCCult OTS Zero)

Hiéu qua Chi phi dé san xust ra 1Ty hat - @1 San Iugng tang 3-5 14n. Giam t6i 60% téng chi phi van hanh
Kinh té Exosome nguyén chat cao @a ( $* |:|!|:|!

Mat 20-30% san lugng: Hat Exosome mang dién tich dé dinh

. Thu hi tron ven 95-100%: Lugi Protein mang tao I6p phu chdng dinh siéu
chat vao day binh/tui nhua nudi cdy va mang loc cé dic. = g

tron, giai phédng moi hat Exosome Ig Iitng an toan vao dich.

Chat lugng exosome

¢ Chua tin hiéu xau / Hat rong: Té bao hap héi
thudng dong goi cac tin hiéu stress, viém va lao
hda vao 16i Exosome.

e Mong manh: Mang hat dé v& khi chay Siéu ly tam
(UC) hoac Loc tiép tuyén (TFF). D& bi pha hly bi
géc tu do.

e MSCs dugc “Iap trinh sinh hoc” dé déng goi cac
miRNA phuc héi, yéu t6 sinh tan mach va tin hiéu
khang viém vao bén trong exosome.

o Hé théng bao vé chéng oxy héa ndi bao da tang gilp
6n dinh cau tric mang exosome va duy tri day du cac
marker bé mat dac hiéu (CD9, CD63, CD81).

Nang suat tiét

« Chi dat khoang 2000 - 5000 hat / 1t& bao.
Sau 24h, té bao kiét qué mang va can nang
lugng nén ngling tiét.

¢ Nong do dich thé (Raw Conditioned
Medium): Thudng & muic 10 dén 5.10° hat/mL
(Chua qua siéu ly tam hay loc c6 dac TFF).

 Hiéu suat cao: Dat 15.000-40.000+ hat/té bao.
 Dich thd c6 thé dat 2x10° - >10™ hat/mL.

* V&i1binh T75 (3-5 triéu té bao, 15 mL méi
trudng), sau 48h c6 thé thu 45-100+ ty
exosome.

Néu sir dung hé théng nuéi cdy 3D Bioreactor vi hat,
con sé ndy hoan toan cé thé nhan Ién hang chuc ldn

Ty 1& chét cao (70-80%): Stress
nang, té bao teo tép va kich hoat
Iénh tu chét (Apoptosis) hang loat
sau 24h.

Khoe manh tuyét doi (> 95%): Hé
Ma tran Khéa Iénh tu chét bao vé
quan thé té bao me nguyén ven suét
chu ky nudi céy.




Buc tranh san Iugng exosome theo ngudn géc MSCs

(Dua trén chu ky 48H thu hoach dung MScCult OST MV, dinh lugng bang TRPS)

Toc do Lao héa /
Suy kiét tu nhién
Du phéng Nang suat
(So v&i ép doi thudng)

Ung dung Thanh pham
Khuyén nghi

MGi trudng co ban -
Normoxia (21% 0,)

MGi trudng co ban -
Hypoxia (1-5% 0,)

MSCCult OTS MV -
Normoxia (21% 0,)

MSCCult OTS MV +
Hypoxia (1-5% O.)

Gy
i

San xuat quy mé céng
nghiép (Mass production),

Mién dich toan than.

~ 2.000 - 5.000 hat
(murc tham chiéu)

% 4.000 - 8.000 hat
A Ty 1& chét >30%, xuéat hién
nhiéu manh vé té bao

=~ 15.000 - 30.000 hat
D6 tinh sach cao, ty & séng >95%

40.000 - 60.000+ hat
(Exosome giau miRNA)

Tang ~400%

Meso thdm my cao cap,
Kich thich tang sinh
Collagen/Elastin.

~ 1.500 - 4.000 hat
(mUc tham chiéu)

=~ 3.000 - 6.000 hat
A Té bao teo nho, xep mang

= 12.000 - 25.000 hat

30.000 - 50.000+ hat
(Exosome giau yéu té tan tao
mach VEGF)

Nhay cam / Dé v&

Tang ~350%

Meso thdm my cao cap,
Kich thich tang sinh
Collagen/Elastin.

~ 1.000 - 3.000 hat
(mtrc tham chiéu)

= 2.000 - 4.000 hat
% Stress manh, cé thé chét hang loat

= 10.000 - 20.000 hat

20.000 - 35.000+ hat

Rat Nhanh
(Senescence)

Tang
~500 - 800%

6
Meso thdm my cao cap,

Kich thich tang sinh
Collagen/Elastin.

~ 500 - 2.000 hat

(mtc tham chiéu)

~ 1.500 - 3.000 hat
A Té bao yéu, dap Ung kém

= 8.000 -15.000 hat

15.000 - 25.000+ hat
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1. Muc dich va pham vi ap dung

Overall production concept from a Master Cell Bank (MCB) ( SECRETOME COLLECTION (P4)
Conditioned
Q Medium

CELL CULTURE EXPANSION ) P4 > /
" i  MULTI-HARVEST EXOSOME PRODUCTION (P5) |
: ‘ * Using MSCCult 0TS MV =
Master ol R, O PHI b s -, O oy ’—» 8
™

(passage 3) * T175 culture flask ) — purified exosome collection —— (3

2. Muc dich va pham vi ap dung

1.[:ELLS

=

A

Master Cell Bank (MCB)
MSC (passage 3)

2. MEDIA AND REAGENTS

ThawBest MSCCult OTS MV
0 (cell thawing solution) a (exosome harvesting

medium at P5)
PBS OTS or
a a,ﬁafgglugg;g nang — Washing Butfer
collection at Detaatchment

enzyme

Q MSCCult OTS MV . ExoCryosave 0TS

(exosome harvesting gmwm reservation
medium &t P5) go lution) 2

3. CONSUMABLES

& T175 culture flask (175 cm?)

ﬁ 15 mL and 50 mL centrifuge
tubes

ultracentrifuge tubes
pipettes and sterile tips
q;; 0.22 pm sterile filters

H filtration or TFF columns
% (100-300 kDa cutoff)

4. EQUIPMENT

= biosafety cabinet (:[],mwbator
| CO, mcubatm . numudul'ed} G0,

* 5% CO0;, humid)
centrifuge @ ultracentrifuge
I ultra-low
ﬂéﬁf TFF system P

fri (-80°Cto
[ e 855

Quy trinh ndy mé ta chi tiét cac budc san xuat Conditioned Medium (CM) va Exosome tU té bao
gbc trung md (MSC) bét dau ti Master Cell Bank (MCB, passage 3).

Hudng dan va quy trinh san xuat Exosome

Quy trinh ndy mé ta chi tiét cac budc san xuat Conditioned Medium
(CM) va Exosome tU té bao gbc trung mé (MSC) bét dau tir Master
Cell Bank (MCB, passage 3).

Quy trinh ap dung chién lugc cdy mat dd cao (10.000 té bao/cm?),
thu CM secretome théng thudng & Ita P4 va thu Exosome tinh sach
da ky (multi-harvest) & Ita P5 bang méi trudng ép tiét MSCCult OTS
MV hoac MSCCult OTS Zero trén quy mo flask T175.

Quy trinh ap dung chién lugc cady mat dd cao (10.000 té bao/cm?),
thu CM secretome théong thudng & Ita P4 va thu Exosome tinh sach
da ky (multi-harvest) & Itta P5 bang méi trudng ép tiét MSCCult OTS
MV hoac MSCCult OTS Zero trén quy mo flask T175.

o Vat tu tiéu hao:
o Flask T175 (175 cm?).
o Ongly tdm 15 mL, 50 mL, éng siéu ly tdm, pipette, dau tip vo
trung.
o Mang loc v6 trung 0.22 pm (dung cho budc tién xit ly CM).
o Ong ly tdm loc hodc cét loc TFF (Cut-off 100 kDa - 300
kDa).
o Thiét bi: Tu cay vé trung, ta &m CO, (37°C, 5% CO,, dd am bao
hda), may ly tdm thudng, may siéu ly tdm (Ultracentrifuge) hoac
hé théng TFF, tu lanh 2-8°C, tu &m sau (-80°C dén -86°C).




Budc 1: Ra dong va cay MCB (P3)

1.Lay 1 6ng MCB (P3) (chura 2 triéu té bao) tU nitc 16ng, rd déng nhanh trong bé 6n nhiét
37°C dén khi con mét tinh thé nho.

2.Chuyén té bao vao éng ly tam 15 mL chita sdn 5 mL ThawBest.

3.Ly tam 300g trong 5 phut (luc ly tdm chuan dé bao vé mang té bao), loai bo dich néi.

4.Huyén phu té bao, dém va xac dinh ty 1& séng (yéu cau = 90%).

5.Tinh lugng té bao: Mat dd cay 10.000 té bao/cm? Can 1.750.000 té bao/flask T175.
(nghia la 1 vial nuéi cho 1 flask T175)

6.Pha lodng té bao véi MSCCult OTS. Thé tich cay: 0,15 mL/cm? = 26,25 mL/flask.

7.Chuyén hén hgp vao flask T175, Iac nhe binh. U & t0 4m 37°C, 5% CO..

Budc 2: Nubi tang sinh (P3)
1.Theo déi té bao hang ngay. V8i mat do cay day, té bao sé dat dd hgp
Itu 80-90% rat nhanh, thudng trong 2-3 ngay.
2.Tién hanh cay chuyén ngay khi dat ngudng hop Iuu.

Budc 3: Cay chuyén tu P3 sang P4

1.HUt bd méi trudng cl. Rira té bao 11an bang PBS vai thé tich khoang 17,5 mL/flask
(~0,1mL/cm?). L&c nhe va hit bd hoan toan.

2.Thém enzyme Deattachment: 8,75 mL/flask. Nghiéng flask dé enzyme phu déu.

3.U flask trong tu &m 37°C trong 3-5 phut (U am giUp té€ bao bong nhanh méa khéng
céan tac ddng co hoc manh).

4.Quan s&t dudi kinh hién vi, vé nhe héng binh dé té bao bong ra.

5.Chuyén hén dich vao 6ng ly tam. Ly tdm 300g trong 5 phut, loai bd dich néi. Huyén
phu can va dém té bao.

TANG SINH TE BAO TU MCB (P3 - P4)

1 - RA DONG NHANH 2 - CHUYEN TE BAO VA THEM 3-LYTAM 4 - DEM VA XAC DINH TV LE
(RAPID THAWING) DUNG D|CH BAO QUAN (CENTRIFUGATIDN] (COUNTING & VIABILITY)
: (TRANSFER & ADD SOLUTION) —
e \ %\sﬁ : d
@ ﬂ “ 300!1. 5 phiit
Léy 1 8ng MCB (P3) (2M 1Eba0) 1l Chuyén t& bio vao dng ly t3m Ly tim 300g trong 5 phit. Logi bd Huyenphmemdﬁmmdmn
it 1dng. £ ddng nhanh & 37°C dich ndi. Lue fy 13m chudn dé ba
oo | 1o msinsmUTRest | G o S0 i e st k0.
5 - TINH TOAN LUGNG TE BAO 6 - PHA LOANG VA CHUAN Bl HUYEN PHD CAY 7-CAYTEBAO VAU

(CELL CALCULATION) (DILUTION & SEEDING SUSPENSION) {SEEDING & INCUBATION)

M3t 05 ciy: @ r

10,000 & bao/cm?

'\-_,ni_.é%“_\ “ =26.25mL

b 69 cy: 10,000 1 bao/crr. Phalodng 1€ bio v MSCCuItOTS. Chunéa b b it s Vac nhe

(g by o’ s 178y Thé tich céy: 0,15 mi/cm? = 26,25 miMlask.  binh. U &t

1. THEO D{I TE BAO HANG NGAY 2. DAT NGUONG HQP LUU 80-90%
(DAILY CELL MONITORING) (REACH 80-50% CONFLUENCY)
P
& D‘“ 1 (CONFLUENCY) Il oaT NGUENG
ICK R RAT NHANH
DAY 0 : uL;gEa DAE&W (QUICK REACH)
seeding point

3. TIEN HANH CAY CHUYEN NGAY
(IMMEDIATE SUBCULTURING)

TO PASSAGE 4 (P4)
EXPANSION

P3 CULTURE FLASK CAY CHUYEN NGAY LAP TUC  TRANH BE TE BAO QUA HOP L1
(initial seeding) (IMMEDIATE SUBCULTURING)  (AVIOID OVER-CONFLUENCE)

1. HOT BO MOI TRUGNG ¢O 2. THEM ENZYME

& RUPA TE BAO DEATTACHMENT
Y . |én|g ﬂask
enzyme
Q Q; =p
= il o 0, Incubator, 37°C, 5%00,
Hiit bé mi trrtng cii. Rira t& bio Thém enzyme Deallachmni (1 flask trong td &m 37°C. (1 flask trong td &m 37°C.
1 [in bng PBS (17,5 mLiNask). (8,75 mL/Mask). Té bio bong nhanh. T& béo bong nhanh.

R / g e
*"gﬁ? i” ‘IE *Prenpart‘uon

50 mL 300 / 5 min Huy®n phil cin Hemocylometer
Quan =4t dudi kinh hign vi. V& nhe hing binh
JE 8 biao bong ra. Chuyén vika Sng ldm. Ly tim 300g/5 phit. Loai bb dich ndi. Huyn phi cin v dim 18 bdo.

10



Budc 4: Cay P4 va Thu CM secretome (Mdi trudng binh
thuéng MSCCult OTS)

1.Cay té bao P4 vao Flask T175 MOI véi mat do 10.000 té bao/cm?
trong méi trudng MSCCult OTS (26,25 mL/flask).

2.Nudi 6 37°C, 5% CO, trong 2-3 ngay cho dén khi dat 80-90% dd
hgp luu.

3.Thu CM P4: Hut toan bd dich nudi (CM MSCCult OTS) vao chai vo
trung, dan nhan "CM-P4 (Méi trudng MSCCult OTS)", bao quan 2-
8°C.

4.Téach té bao P4: Ngay trén flask via hat dich, thuc hién ria PBS, U
enzyme (37°C/3-5 phut), ly tam (300g/5 phdt) tuong tu Budc 3 dé
thu pellet t& bao séng chuan bi cay sang P5.

Budc 5: Cay P5 chuan bi ép tiét Exosome
1.Cay té bao P5 vao Flask T175 MGI (10.000 té bao/cm?) vdi 26,25
mL/flask méi trudng nudi cdy MSCCult OTS.
2.Nubi trong 2-3 ngay cho dén khi dat do hdp luu 70-80%.

o Céy t& bao P4 vao
Flask T175 M@
{New T175 Flask Seeding)

e Nudi t& bao P4
(P4 Incubation)

= Mt
"’ 10,000 cells/cm?

“* gzts[cﬁuﬂ.sk

€  CcAvTEBAOP5&
THEM MOI TRUONG
(SEEDING P5 & ADDING MEDIA)

© NuOITE BAO PS5
(PASSAGE 5 INCUBATION)

Bee( 23
> S HEE
37°C, 5% £0, "o
S{? b N
= (e s 8 Q{{ %
o Mat di: [ e T h
10,000 cellsfem?
W @) ek
CAY TE BAO P5 & THEM MOI TRUONG NUGI TE BAO P5
(SEEDING P5 & ADDING MEDIA) (PASSAGE 5 INCUBATION)

9 Thu CM P4
(CM-P4 Collection) (P4 Splitting)

o Tach t& bao P4

=g

@mm (Z) Enzyme

(3) Incubation

Pellet t& bao sing
chudn bj cdy PS

o/ (Live cell pellet ready

for P5 Seeding)

€) KIEM TRA DO HGP LUU
(MONITOR CONFLUENCY)

s— 70-80%
90 HOP LUU
{CONFLUENCY)

LUy
(CONFLUENCY)

KIEM TRA DO HOP LUU
(MONITOR CONFLUENCY)

THU NHAN CONDITIONED MEDIUM (CM) O P4 & P5

n



THU NHAN CONDITIONED MEDIUM (CM) O P4 & P5

Budc 6: Thu CM Exosome Lan 1 (Bang mdi trudng ép tiét (&) REMOVE OLD MEDIA ) THOROUGH PBS  (€)) ADD EXOSOME () INCUBATION FOR  (E) COLLECT & STORE CM1
MSCCult OTS MV) (P5 CONFLUENCY) WASHES (2x) m:ggmu EXOSOME SECRETION (FIRST HARVEST)

1.Khi P5 dat d hdp Iuu y&u cau, hut bd hoan toan méi truéng nudi ca.

2.Rua that ky bang PBS 2 lan (méi lan 10 — 20 mL/flask) dé rira trdi hoan
toan cac protein cla maéi trudng tang sinh.

3.B6 sung méi trudng MSCCult OTS MV véi thé tich 26,25 mL/flask.

4.Dat flask vao tu &m 37°C, 5% CO, trong dung 48 gid.

5.Thu dich CM 1an 1 vao chai vé trung, dan nhan "CM1-P5 (OTS MV)", gilt

i & = | =
lanh 2-8°C. KHONG TACH TE BAO. i : & KHONG TACH TE BAO
e B NO CELL DETACHMENT

KhiP5 dat dohop luuyéy  Rimthtkybang PBS 2/2n  B6 sungméitruing  Dat flaskvao tl 4m37°C, m:g‘%“éﬁ“,fh?:]cﬂ?%a“ﬁ

céu, hit b hoan toan (mdi [3n 10 - 20mL/flask). MSCCult OTSMV ~ 5%CD trong diing 48g||3
mdi trubng nudi ci. Rira trdi protein cii. (26,25 mL/flask). ~ TE bao ép tiél exosome. &DHToS,m ILrTai-‘_l‘! s

Budc 7: Thu CM Exosome Lén 2 KET THUC BUGC 6 CHAM TRUC TIEP MOI TRUGNG MdI THU DICH CM LAN 2
1.Ngay sau khi hut dich CM 1an 1 8 Budc 6, gili nguyén I8p té bao dang EEaTES Y Sua [SECONEC,N:::“EW
bam trong flask. : 'LSEWTE?IEY
2.Cham truc tiép 26,25 mL méi trudng MSCCult OTS MV MGI vao chinh

-< ct:w LAI

PS ADHERENT MSCs
[SPINDLE - SURFACE)

flask do. ==/
3.Tiép tuc U 37°C, 5% CO, trong dung 48 gid tiép theo. anes Y175 CELL FLASK = BSFLASK
. 2 , 2 “ e A o N M [WITH ADHERENT F5 SURFACE) | WITH ADHERENT MSCS SURFALCE)
4.Thu dich CM lan 2 ("CM2-P5"). C6 thé gép chung vdi CM lan 1 hodc xu p o
ly tach biét, gilr lanh 2-8°C. (CONTINUED 43 HOUR INCUBATION) TE BAO PS KIET QUE & THU HOACH TE BAO
R o o . (EXHAUSTED P5 CELLS & CELL HARVEST)
5.Sau 96 gid ép tiét, té bao P5 da kiét qué. Tién hanh thu té bao P5 cho
cac muc dich nghién cutu khac. 0 TEAD
e
THU TE BAO CHO
E = CHO NGHIEN CUu
TIEPTUC U 48 GIO THU DICH CM LAN 2 96 GIO EPTIET (COLLECT CELLS
(CONTINUED 48 HOUR INCLUBATION) (SECOMD CM HARVEST) (86 HOURS INDUCTION) FOR RESEARCH)
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TIEN XU LY VA TACH EXOSOME

Luu y: CM-P4 dung dé ché tao Seretome; CM-P5 dung dé thu exosome tinh sach. Quy trinh bén dusi trinh bay cac budc dé thu exosome.

Budc 8: Tién xu Iy CM (Loai boé manh V6) 7 ~ BUGC 8: TIEN XU LV CM (LOAI BO MANH VG) 3
(Ap dung chung cho ¢4 CM-PS [En T va 2. Clin xur Iy trong vong 7 ngay sau khi tha)

1.(Ap dung chung cho ca CM-P5 lan 1 va 2. Cép xu ly trong vbng 7 ngay sau khi thu).

2.Ly tdm 300g & 4°C trong 10 phut dé loai boé té bao. Thu dich néi. yUMAOGEAT ST e Lytim2000gadc « Locon badichnd

3.Ly tam 2.000g & 4°C trong 20 phut dé loai bd manh v té bao (apoptotic bodies). Thu dich néi. b (e Féﬁ%%ﬁgﬁ? E :?;ﬁfi%}ﬁﬁn

4.B4t budc: Loc toan bo dich ndi qua mang vé trung 0.22 hay 0,45 um dé loai bo cac vi tui ngoai T
bao kich thudc qua Ién.

5.(Dich CM sau budc nay cé thé dem di tdch exosome ngay hodc cap déng 6 -80°C).

=P Thudich nfi

SN MMM
DI MANH W)

; < TACH EXOSOME NG \ 3°
KET QUA VA TUY CHON ( : s O g *

=P Thu dich nél

+] BATBUGC
(MANDATORY)

DICH CM DA LOC

Budc 9: Tach exosome (Lua chon 1trong 2 phudng phap) R oothe o0 m“mm:sxm
: : g<p g phap § p
1.Phuong phap A: Siéu ly tam (Ultracentrifugation)
2.Chuyén dich sau Budc 8 vao 6ng siéu ly tam. Ly tdm 10.000g, 4°C trong 30 phut. Chuyén dich 4 BUGC 9: TACH EXOSOME (LA CHON 1 TRONG 2 PHUONG PHAP) 5
FHLPCMGFWE:LUCHEFTU‘I'EN[TFF]JGHGL\'TML(IC

ndi sang 6ng siéu ly tam MJI.

3.Siéu ly tdm 100.000g, 4°C trong 70 - 90 phut.

4.Exosome sé tao thanh moét I18p cén (pellet) m& bam chét & day 6ng. Hat bd HOAN TOAN dich
ndi (déc ngudc éng nhe nhang trén gidy tham vé trung, tuyét déi khéng gilt lai dich néi dé tranh

1. Chay H§ théing Lec & Téch Protein

mammm_; Fost fmume o Loc CM qua ming 100
90 phit. kDa - 300 kDa 1o 6b

3, o looipraein i .

@ a5
r~ / 4 Permeate

|an tap chat). . % L Datron i e csime
5.Thém moét lugng nhé (‘50 —,100 uL) PBS OTS ho&c dung dich ExoCryosave vao day éng, ding @ _— mum <& “’g”‘: i
pipette hut nha nhiéu Ié'm dé C’Iénh tan hgén toan can exosome. n mmmmh C 2 e
6.Phuaong phap B: Loc tiép tuyén (TFF) / Ong ly tdm loc 3 r\l %- m.,L _C:Em?gjgmﬂff 0 g%‘
7.SU dung mang loc c6 kich thudc phan tid (MWCO) 100 kDa - 300 kDa. U o '.;’J.."i"...."::‘.”"q“." onercsoue e CAP DONG -40°C wnn;;;gknggmgmm
8.Chay hé théng TFF (hoac ly tam 6ng loc) dé c6 dac CM va loai bd protein tu do lot qua mang. N
9.Thu dich cb qéc chua exosome trén mang (Retentate), tién hanh rlra (diafiltration) bang PBS o S OE 10 L VUGS 0EONES (PRESERVATION PROTOGOL) %
theo huéng dan cua thiét bi. ,—b D|CH EXDSOME TINH KHIET (PURIFIED EXOSOMES) —
& &E
Budc 10: Bao quan exosome S o T ]
1.Pha huyén phu Exosome thu dudc véi dung dich ExoCryosave OTS theo ty 1€ 1:1 (v/v). Pha huyén phi Blo quin itoéng
2.Chia nhé (aliquot) vao cac 6ng cryotube vé trung. Tuyét dai khong bio quan & -20°C. ; Trénh 13 dong
3.Cap dbéng va bao quan nghiém ngat & -80°C dén -86°C (hoac nitd dng). U . | S, "E"'
4.Canh bao: Tuyét déi khdng bao quan & -20°C (tinh thé bang & dai nhiét nay sé dam rach mang o S © S

Hur hing méng lipid
da tinh thé bing

Mt hogt tinh sinh hoc

lipid exosome). Tranh ra déng nhiéu lan.
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SETINIoM TiNH TOAN THE TiCH CHO FLASK T175

— Thé ioh (il

Cay té bao / B6 sung mdi trusng
(OTS va MV)

0,15 mL/cm?

Rufa té bao bang PBS

26,25 mL

~ 0,0 mL/cm?

Enzyme tach té bao (Deattachment)

17,50 mL (T8i uu tiét kiém)

0,05 mL/cm?

8,75 mL
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Tén thiét bi y té / Vat liéu phu trg: Moi trudng nudi té bao goc trung md (chuyén dung thu hoach Exosome)

Chung loai: MSCCult OTS MV va MSCCult OTS Zero

1.1. Quy cach - Kich cé

STT M3 san pham Chuing loai Quy cach
1 264 MSCCult OTS MV | Chai 100 mL
2 265 MSCCult OTS MV | Chai 500 mL
3 241 MSCCult OTS Zero | Chai 500 mL

1.2. M6 ta chung

MSCCult OTS MV va MSCCult OTS Zero 13 hé théng méi trudng thu hoach Conditioned Medium (CM) va Exosome chuan 1am sang
thé hé mdi, tich hap cdng nghé "Ep xung Sinh hoc - Bio-Overclocking System". Méi trudng chi ddng cung cap néng lugng va nguyén
liéu, giup té bao gdéc trung md (MSCs) san xuat lugng Exosome bung nd (tdng X3 - X5 1an) ma van duy tri ty 1& séng khoe manh >95%
trong suét chu ky ép tiét.

Ca 2 dong san pham déu dat tiéu chuan Serum-Free (vd huyét thanh), Xeno-Free (khéng thanh phan ddng vat) va Chemically Defined
(dinh chuan hoa hoc), khéng chita khang sinh/khang nam, dam bao d6 tinh sach quang hoc 100%.

e MSCCult OTS MV: Chita Human Serum Albumin (HSA) Iam protein mang, gilp nap nguyén liéu lipid t6i da cho mang Exosome. Toi
uu cho phan khuic R&D, phong kham da liéu tham my (thu dich thé (ng dung lan kim/Meso) hodc tinh ché bang phudng phap Siéu
ly tdm (Ultracentrifugation).

e MSCCult OTS Zero (Albumin-Free): Céng thuic loai bd hoan toan Albumin. Toi uu tuyét ddi cho san xuat cdng nghiép chudn GMP,
bén cady 3D Bioreactor, phan 1ap bang hé théng Loc tiép tuyén (TFF) gilp chéng tdc mang (fouling) tuyét déi va khéng gay nhiéu
cho cac phan tich dinh lugng protein (BCA).



1.3. Muc dich st dung
San pham 13 vat liéu phu trg st dung trong quy trinh nghién cltu, phat trién va san xuat san pham tri liéu vé bao (Cell-free therapy).
Dung dé ép té bao goc trung md (tU md md, moé cudng rén, tly xuohg, mau cudng rén, tly rang...) giai phdng Conditioned Medium
(CM) hay Exosome dé san xuat ché pham tri liéu/dugc my pham.

1.4. Thanh phan

Amino Acids, Vitamine.

Epidermal Growth Factor (EGF), Fibroblast Growth Factor (FGF), Sodium Pyruvate.
Luu y: MSCCult OTS MV c6 chia HSA, MSCCult OTS Zero hoan toan khéng chura Albumin.

Noi doc t6 < 0,5 EU/mL

Khéng phat hién Mycoplasma. Pat chi tiéu vé trung (am tinh).
pH: 7.2 - 8,0 | Ap suat thdm thau: 285 - 330 mOsm/kg.

Hiéu nang: Duy tri té bao séng > 95% sau chu ky ép tiét 48 gid.

Maéi trudng nudi tdng sinh nén ban dau: MSCCult OTS (Ma SP: 245).
Dung dich rlta té bao: PBS OTS hodc Washing Buffer.

Dung dich tach té bao: Deattachment (M4 SP: 120, 121) hoac
Trysinizer.

Dung dich bao quan Exosome: ExoCryosave OTS (Ma SP: 192, 322).
Vat tu: Binh Flask (T75, T175) ho&c hé théng 3D Bioreactor; Mang loc
vo trung 0.22 ym.

Thiét bi: T &m CO2, May ly tdm, May siéu ly tdm ho&c Hé théng loc
tiép tuyén (TFF).

« San pham dugc cung cap & dang pha sén 1X.

« Khéng can pha loang. Khéng can b sung bat ky thanh
phan nao trudc khi st dung.

« R& déng cham méi trudng bang cach dat chai trong tu
mat 2-8°C qua dém (tuyét déi khéng dung bé 6n
nhiét). Tron déu nhe nhang trudc khi dung.

12 thang ké tU ngay san xuat néu bao quan & nhiét do
tl -20°C dén dudgi 0°C.

« 02 thang ké tif ngay san xuat néu bao quan & nhiét do
tU 0°C dén 8°C.

« Tranh tiép xuc anh sang. Tranh 13p lai qua 3 chu ky ra
déng — déng lanh.
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6. Quy trinh st dung

(Luu y: Quy trinh dudi ddy dugc tinh todn tham chiéu cho binh Flask T175. Tat cd thao tdc phai thuc hién trong diéu kién vé khudn. Nén st dung MSCs & P4 hodc P5 dé

thu Exosome).

PHAN I: NUGI CAY TANG SINH SINH KHOI TE BAO DAU VAO

1.Cay té bao goéc trung md (MSCs) vao binh T175 véi mat dd cao: 10.000 té bao/cm?
(Khoang 1.750.000 té bao/binh).

2.SU dung méi trudng tang sinh sinh khéi nén MSCCult OTS (Tuyét déi chua dung méi
trudng MV/Zero & budc nay). Thé tich nudi: 0,15 mL/cm? (tudng dudng 26,25 mL/binh
T175).

3.Dat vao th &m 37°C, 5% CO,, dd 4m bao hoa. Theo déi hang ngay dén khi dat do hgp luu
70-80% (khoang 2-3 ngay).

PHAN II: EP TIET VA THU HOACH DA CHU KY (MULTI-HARVEST)
1.Khi té bao dat d6 hgp Iuu 70-80%, hit bo hoan toan méi trudng nudi sinh khéi ca.
2.BUGC BAT BUOC: Rura that k¥ 18p t& bao bing dung dich PBS OTS hodc Washing Buffer 2
lan (Mdi 1an dung khoang 10-20 mL/binh T175) dé rira trdi hoan toan protein thia tif moi
trudng tang sinh. HUt bo sach dich ria.
3.B6 sung mbi trudng ép tiét MSCCult OTS MV hoac MSCCult OTS Zero vdi thé tich 0,15
mL/cm? (Tugng ducng 26,25 mL cho binh T175). B4t vao tu 4m 37°C, 5% CO..
(Meo: C6 thé nuéi trong diéu kién oxy thdp Hypoxia 1-5% O, dé ép té bdo sinh yéu té tén tao
mach manh nhét).
1.Thu hoach dgt 1: Sau dung 48 gi6, hut toan bé dich (CM Ian 1) vao chai vé trung, bao quan
lanh 2-8°C. Giit nguyén I6p té bao bam trong binh, KHONG tach té bao.
2.Thu hoach dgt 2: Ngay lap tic cham truc tiép 26,25 mL méi trushg MSCCult OTS MV/Zero
MOI vao chinh binh dé. Tiép tuc U 48 gid va thu dich CM ddt 2. Sau 96 gid ép tiét, két thic
mé thu (tién hanh thu té bao cho cac muc dich nghién ctu khac).

PHAN 11l: TIEN XU LY CONDITIONED MEDIUM (CM)

1.(Luu y: Dich CM can dudc xU ly trong vong 7 ngay sau khi thu. KHONG cdp déng dich thd
néu can s dung dich dé thu Exosome).

2.Ly tdm 300g & 4°C trong 10 phut dé loai bd té bao néi. Thu dich néi.

3.Ly tam tiép 2.000g & 4°C trong 20 phut dé loai bd manh v té bao (apoptotic bodies). Thu
dich néi.

4.BUGC BAT BUOC: Loc toan bo dich ndi qua mang loc vé trung 0.22 pm (hodc 0.45 pm) dé
loai bd cac vi tui ngoai bao kich thudc qua I6n. (Dich sau budc nay sén sang dé tach
exosome).

PHAN IV: PHAN LAP VA TACH EXOSOME
¢ Lua chon A: Siéu ly tam (Ultracentrifugation) - Khuyén dung véi dong
MSCCult OTS MV
1.Chuyén dich da qua loc vao éng siéu ly tdm. Ly tdm 10.000g, 4°C
trong 30 phut. Chuyén dich ndi sang 6ng MOI.
2.Siéu ly tam 100.000g, 4°C trong 70 - 90 phut.
3.Exosome tao thanh I18p can m& dudi day. Déc ngugc éng nhe nhang
trén gidy tham vo trung dé hut bd HOAN TOAN dich ndi (tranh Ian tap
chat).
4.Huyén phu, lam tan c&n Exosome b&ng 50-100 uL dung dich PBS
OTS hoac ExoCryosave OTS.
 Lua chon B: Loc tiép tuyén (TFF) - Bit budc dung dong MSCCult OTS
Zero
5.SU dung hé théng TFF ¢6 kich thudc mang (MWCO) 100 kDa — 300
kDa.
6.Chay bom hé thong TFF dé cé dac dich va tién hanh rua (diafiltration)
béng PBS.
(MSCCult OTS Zero logi bé hodn toan Albumin nén mang loc TFF sé cuc ky
théng thodng, thu héi tron ven >95% Iudng hat di qua ma khéng lo bit tdc
mang).

PHAN V: BAO QUAN EXOSOME

1.Pha huyén phu Exosome thu dudgc véi dung dich ExoCryosave OTS theo
ty 1€ 1:1(v/v).

2.Chia nho (aliquot) vao cac 6ng cryotube vo tring.

3.CAP PONG NGHIEM NGAT: Bao quan trong ti am sau tif -80°C dén
-86°C (hoac Nita long).

4.1+ CANH BAO TOI QUAN TRONG: Tuyét d6i KHONG bao quan Exosome
& nhiét dd -20°C. Tinh thé bing hinh thanh & dai nhiét nay sé& dam rach
mang lipid va pha hiy hoan toan cau tric Exosome. Tranh ra déng nhiéu
lan.
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7. Canh bao va khuyén cao an toan

e Luuy y té vé HSA: Dong MSCCult OTS MV c6 chia Human Serum
Albumin (USP). May do phan tich protein BCA s& do nham lugng
HSA nay thanh protein clia Exosome. Can HSA ciling c6 thé gay tac
mang TFF. Néu can phan tich dd tinh sach tuyét déi hodc chay may
TFF quy mdé cdng nghiép, hdy chuyén sang dong MSCCult OTS

Zero.

« Khéng dung nham muc dich: Khédng dung MSCCult OTS MV/Zero
dé nudi tang sinh sinh khéi té bao ban dau.
« Viéc su dung truc tiép cac ché pham thu dudc 1én ngudi can tuan
thd cac quy dinh cua ¢ quan chiic ndng vé quan ly ché pham sinh

hoc.

« Khong s dung dung dich néu bi ro ri, d6i mau, bi duc hodc coé tla.

10. Nhitng san pham lién quan

Tén chung loai Quy cach Ma san pham
MSCCult OTS (Tang sinh nén) Chai 500 mL 245
ExoCryosave OTS Chai 100 mL / 500 mL 192 /322
Washing Buffer Chai 100 mL / 500 mL 149 /150
Deattachment Chai 100 mL / 500 mL 120 /121
MSCCult I / MSCCult Il Chai 500 mL 108 / 296
ADSCCult | / ADSCCult lI Chai 500 mL 17 /294

8. Xl ly thai bé

Tuan thu nghiém ngat quy dinh vé chét thai sinh hoc y té.
Khéng dé truc tiép dich méi trudng xuéng hé théng nudc
thai chung. Khéng tai st dung bao bi.

9. Ky hiéu st dung trén nhan

MSP: M4 san pham | LOT: S6 16 | NSX: Ngay san xuét |
HSD: Han sif dung | Biéu tugng Nhiét ké chéo: Gidi han nhiét dé.

11. Lién hé
« Website: biomedmart.com.vn | biomedmart.org

« Email: contact@sci.edu.vn | sales@sci.edu.vn |
kinhdoanh@sci.edu.vn

» Hotline: 028 3636 1206
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