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Ché tao va danh gia mot so dic tinh ciia ché pham gel
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Tom tit:

Muc tiéu: Moi lién hé chit ché té bao - khung ngoai bao (ECM - Extracellular matrix) la nén tang ciia qua trinh phat trién va
stra chira ciia mo. Khung nang do mo phong nhirng tinh chat sinh hgc cia ECM trong co thé sinh vat. ECM cia l6p trung bi da
1a mot loai vat li€u tw nhién, chira thanh phan ly tudng rat thich hop cho viéc tao ra cac sian pham thuc day qua trinh chira lanh
mo. Nghién ctru nay tip trung ché tao ché pham gel tir ECM trung bi da ngudi. ECM da dugc tao gel bang cach hoa tan trong
dung dich enzyme pepsin. Phwong phép nghién ciru: Qua trinh tao gel 3D bang cach trung hoa dung dich enzyme va i & diéu kién
sinh 1y. Méu gel dwoc dénh gia d nhét, kha ning dinh hinh. Ngoai ra, ché phiam gel tir trung bi da dwoc danh gia vé anh hwéng
lén sw séng va kha ning tang sinh cia nguyen bao sgi ngu’m in vitro béng thir nghiém dc tinh va thir nghlem tang sinh trong 10
ngay. Két qua: Panh gia doc tinh tryc tlep va dich chiét d cho thay ché pham gel ECM an toan dm Voi sw song cia nguyen bao
soi. Dong thoi, cac nguyén bao sgi thé hién dic tinh tang sinh sau 10 ngay trong diéu Kkién nuoi cay voi dich chiét ché pham gel.
Két ludn: Cac két qua nay chi ra ché pham gel ECM c6 kha niang danh hwéng tich cuc dén dac tinh sinh hoc cia té bao va c6 tiém

nang wng dung vao linh vue y hoc tai tao.

Tir khod: khung ngoai bao, nguyén bao s¢i, trung bi da, y hoc tai tao.

Chi 56 phén logi: 3.4

1. Dat van de

Y hoc tai tao 1a mot nhanh cla y hoc, tap trung phat trién céc
phuong phap tai tao, sira chita hodc thay thé cac té bao, md hodc
co quan bi ton thuong hay khuyét hong. Y hoc tii tao bao gom cac
tng dung liéu phap phan tu, té bao, mo hay co quan nhan tao. Tir d6
cung cap cac giai phap thay thé cho ghép md, tang tw than hay dong
loai. Bic biét, cong nghé ché tao vat liéu sinh hoc dong vai tro chu
chét trong y hoc ti tao, voi muc tiéu tao ra vat liéu mang cac dic
tinh gﬁn voi diéu kién mé in vivo, vt liéu c6 thanh ph?m dinh dudng/
nhan t6 tin hiéu hd tro qua trinh tai tao m6. ECM 1a nhan t6 xwong
séng ciia mo, gitp duy tri céu trac mo, lién két céc té bao va giir
chiing trong cau triic mo, dong thoi tham gia diéu hoa cac hoat dong
chuyen hoa va phat trién cia mo. Cac thanh phan c6 hoat tinh sinh
hoc dién hinh cdu tao nén ECM duoc biét dén bao gdm collagen,
elastin, laminin, fibronectin va glycosaminoglycan (GAG). Chinh
vi vay, ECM da duoc nghién ciru lam vat li¢u sinh hoc cho nhiéu
tmg dung t4i tao. ECM c6 thé duoc thu nhan tir qua trinh khir té bao
mo, co quan, do d6 giam thiéu nguy co bi thai loai sau ciy ghép [1,
2]. Céc thanh phéan protein hoat tinh sinh hoc cia ECM déng vai tro
cam ung cho qua trinh sap nhap va tai tao moé moi.

Vit liéu sinh hoc co ngudn gdc tir ECM di dugc chimg minh
vé vai tro cung cap vi moi trudng cho sw phét trién cua té bao, cho
phép duy tri hinh thi, sinh 1y va chitc ning cia té bao. Trong sb
nay, cac ché pham hydrogel, goi tat la ché pham gel da trg thanh
mot dbi twong tiém nang trong img dung y hoc téi tao, nhd vao tinh
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linh hoat cua cac dic diém vat ly, su tuong déng vé cu triic voi
ECM ty nhién va kha nang h tro su két dinh, ton tai va ting sinh
cua té bao [3, 4]. Cac nghién ctru cho thiy, ECM thu nhan tir mé da
khir t& bao co thé dugc hoa 1ong bang enzyme pepsin va tao thanh
dang khoi gel véi cac dac tinh co hoc va sinh 1y tuong thich véi
qué trinh nudi cy té bao [3-5]. Cac ché pham gel tir ECM duoc
héa long bang enzyme giit lai cac protein két dinh té bao (collagen
va elastin), glycosaminoglycans va cc yéu to ting truong [6].
ECM cua lop trung bi da la mdt loai vat liéu ty nhién, chira thanh
phn Iy tudng rét thich hop cho viéc tao ra cdc san pham thic day
nhanh qua trinh chira lanh céc vét thuong, vét bong. Ngoai ra, cau
tric va chirc ning cua ECM di dugc chimg minh qua nhiéu nghién
ctru vé kha nang hd trg ting sinh cia té bao.

Dua trén céc co so néu trén, nghién ctru nay tap trung ché tao
ché pham gel tir ECM trung bi da nguoi. ECM trung bi da nguoi
dugc khao sat kha nang hoa l1ong trong dung dich enzyme va hi¢u
qué tao gel in vitro. Ngoai ra, ché pham gel duoc danh gia vé anh
huong 1én sy séng va ting sinh cta céc té bao in virro nhim du
doén vé tiém ning cac (mg dung trong y hoc ti tao.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

ECM tir trung bi va nguyén bao soi da ngudi duoc cung cp
bgi Phong Thi nghiém Ky nghé mo6 va Vat li¢u y sinh, Truong
bai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia TP Ho Chi Minh.
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Abstract:

Objective: The tight connection between the cell-extracellular
matrix (ECM - Extracellular matrix) is the foundation of
tissue development and repair. The extracellular framework
simulates the biological properties of organism-based ECM.
The ECM of the skin’s dermis is a natural material, containing
ingredients ideal for creating products that help tissue heal.
This study focuses on the production of gel products from
human skin ECM. The skin ECM is gelled by dissolving
in a pepsin enzyme solution. Method: 3D gel formation
process using neutral enzyme solution and incubation under
physiological conditions. Gel samples were evaluated for speed
and formability. Additionally, the dermal gel preparation was
evaluated for its effects on the survival and proliferation of
human fibroblasts in vitro by toxicity testing and proliferation
testing, for 10 days. Results: Direct and extract toxicity
assessments showed that the ECM gel regimen was safe
for fibroblast survival. At the same time, fibroblasts had
proliferation properties after 10 days in culture conditions
with gel extract. Conclusion: These results showed that the
ECM gel product regimen has the ability to positively impact
the biological properties of cells and has the potential for
application in the field of regenerative medicine.

Keywords: dermis, extracellular framework, fibroblasts,
regenerative medicine.

Classification number: 3.4

Nguyén bao soi dugc nudi bang méi truong nudi ciy diy
da. Thanh phan méi truong nudi cay day da bao gdbm moi
truong co ban DMEM-F12 (Sigma-Aldrich, Hoa Ky) dugc
bd sung thém huyét thanh bao thai bo 10% (Sigma-Aldrich,
Hoa Ky) va khang sinh Penicilin 100 Ul/ml, Streptomycin
100 pg/ml (Sigma-Aldrich, Hoa Ky).
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2.2. Phuong phdp tgo ché phim gel ti ECM trung bi da

Miu ECM & dang kho dugc nghién bing mdy nghién mau
(Omni, Hoa Ky) va rdy dé tao hat ECM c6 kich thudc dudi 250
um. Hat ECM (ham lugng 20 mg/ml) dugc hoa long bing cach
khudy trong dung dich pepsin/HCI (pepsin 4 mg/ml va HCI 0,01
N) (Sigma-Aldrich, Hoa Ky), kéo dai 24 gio ¢ nhiét do phong.
Hon hgp ECM-pepsin dugc giit lanh 4°C trong 20 phut va bét hoat
bang dung dich NaOH 0,1 N (Merck, Dirc) (theo ty 18 v/v 13 10/1)
va dung dich mudi dém phosphat (Phosphate buffer saline - PBS,
Merck, buc) (pH 7,4-7,8). Dung dich sau khi trung hoa dugc goi
1a dung dich tién gel. Dé tao thanh ché pham gel, dung dich tién
gel dwgc i & diéu kién sinh 1y 37°C (ti 4m Panasonic, Nhat Ban).

2.3. Thir nghiém dio ngwoc danh gid hiéu qud ché tao ché
phéim gel

Dung dich tién gel ECM sau khi tao ra duoc chuyén vao cc
lo thity tinh va 1 4m ¢ 37°C dé khao sat thoi gian gel hoa trong
20 phut. Thir nghiém dao nguoc duge thyc hién dé danh gia hiéu
qua tao gel.

2.4. Phwong phdp danh gia djc tinh giin tiép

Tht  nghiém MTT  (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) dugc thuc hién nhim xac dinh doc
tinh cta dich chiét ché pham gel d6i véi nguyén bao soi ngudi. Cac
nghiém thirc bao gém: (1) Dich chiét ché pham gel (chuan bj theo
tiéu chudn ISO 10993-12 (3 cm¥ml méi truong nudi cay) [7]); (2)
Moi trudng nudi cy té bao cé bd sung DMSO 20% duoc st dung
14 d6i chimg duong; (3) Méi truong nudi cdy la di chimg am.

Céc té bao dugc cdy vao dia 96 giéng v6i mat do 104 té bao/
giéng. Sau 24 gio, khi té bao phii 80% bé mit giéng nudi, 100 pl
dich chiét (hoac déi chimg am, dbi chimg duong) duge bd sung
vao giéng va nudi cy ¢ diéu kién 37°C, 5% CO, (Panasonic, Nhat
Ban). Sau 24 gio, thir nghiém MTT duoc tién hanh bing cach u té
bao voi 100 ul MTT 0,5 mg/ml (Sigma-Aldrich, Hoa Ky) trong 4
gio & diéu kién 37°C. Sy hinh thanh tinh thé formazan & cac giéng
nuéi duge quan sat va ghi nhan bang kinh hién vi dao nguoc ¢6
lién két hé thong chup anh (Olympus, Nhat Ban).

Tiép theo, MTT duoc loai bo va 100 ul DMSO/Ethanol (Sigma-
Aldrich, Hoa Ky) duoc bd sung vio mdi giéng. Dung dich thir
nghiém duoc do do hip thu quang hoc (OD) ¢ budc song 570 nm
(Biochrom EZ Read, Anh). Toc d6 ting truong twong doi (RGR)
dugc tinh theo cong thirc: %RGR = (OD mau nghiém thirc)/(OD
mau chimg 4m) x 100%. Theo ISO 10993-5, mau thir nghiém dugc
cho 13 khong gay ddc cho té bao khi gia tri % RGR tir 70% trd 1én [8].

2.5. Phuwong phdp danh gia dic tinh truc tiép

Ché pham gel dugc danh gia doc tinh truc tiép bang cach dit
mﬁu tiép xtc v6i cac nguyén bao soi. Cac nhom nghiém thirc bao
gdm: (1) Mang cao su latex la doi chimg dwong; (2) Ché pham gel;
(3) Mang protein thuong mai la doi ching am. Theo do, té bao
duogc cay vao dia 6 giéng v6i mat do 5x10* té bao/ gleng va nudi 24
gio o diéu kién 37°C, 5% CO,. Sau do, che pham gel duoc dit tryc
tiép 1én bé mat 1p té bao (dlen tich mau xap xi 1/10 bé mat dia) va
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tiép tuc nudi trong 24 giv. Két qua dugc ghi nhan bing cach quan
sat dia dudi kinh hién vi dao ngugc (Olympus, Nhat Ban). Muc do
gy doc té bao dudi kinh hién vi dya theo tiéu chuan ISO 10993-
5:2009. Theo d6, phan (g & cép do 0-2, vat liéu xem nhw khong
gy doc dbi vai té bao [2].

2.6. Phwong phdp dinh gid anh hwéng ciia ché phim gel dén
khd ndng tang sinh ciia 1é bao in vitro

Dich chiét ché pham gel dugc chuan bj bing ngadm i mau trong
moi truong nudi céy té bao khong chira huyét thanh (voi ty 16 0,2 g/
ml) theo tiéu chuan ISO 10993-12 [7]. Nguyén bao sgi ngudi duge
cdy vao cac gleng cua dia 96 giéng v6i mat do 10* té bao/cm?, dugc
u trong tu am 37°C, 5% CO,. Sau 24 glo moi truong trong cac
giéng duoc thay moi bang d1ch chiét che pham gel va cdc nhom doi
chimg tuong tng. Sy tang sinh cta té bao trong mdi nghiém thire
vao cac ngay 2, 4, 6, 8 va 10 duogc danh gia béng kinh hién vi dao
nguoc va thr nghiém MTT. M6i trudng nudi cay co huyét thanh
dugc s dung lam dbi ching duong (C+). Méi truong nudi cdy
khong huyét thanh dugc ding lam d6i chimg am (C-).

2.7. Xir Iy thong ké

Tét ca cac phan tich thong ké dugc thyc hién boi phan mém
Graphpad prism 9.5.0. Dit liéu dugc trinh bay dudi dang + d 1éch
chuan. Sy khac biét thong ké dugc chap nhan 14 co y nghia khi gia
tri p<0,05.

3. Két qua va ban luan
3.1. Két qua thir nghiém ddio ngwoc

Két qua vé su chuyen d6i trang théi long - gel (sol-gel) duge
danh gia tryc tiép bang cach dao nguoc ong mau. Két qua thu
nghiém dao ngugc cho thy, sau 20 phut u 4m dung dich tién gel
ECM, ché phim gel dugc hinh thanh. Bing chimg la san pham
duoc i 4m khong bi roi sau thir nghiém dao nguoc (hinh 1) va ¢6
hinh dang cua vat chtra. Sau khi duogc dua tro vé nhiét do phong,
san pham van bam cht & thanh dng, chua tro vé trang thai long sau
30 pht khao sat. Két qua cho thay, ché phim gel dugc hinh thanh
sau tic dong i Am & 37°C va hién tuong tai chuyén doi thanh dang
long xay ra cham va chua thé dat dugc trang thai hoa long sau 30
phiit khao sat. Didu nay chimg minh rang gel ECM ¢6 d6 bén tot va
cau trac gel 6n dinh.

Hinh 1. Két qua thtr nghiém dao ngwoc. (A) Dung dich tién gel (dang
1dng trwée khi G); (B) Ché pham gel (dang gel sau khi 0).

Thir nghiém dao ngugc 1a phuong phap don gidn nhét duoc sir
dung dé nghién ctru diém tao gel ciia dung dich ciing nhw xem xét kha
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nang duy tri khéi gel theo thoi gian [9]. Tur két qua nghién ctru ¢6 thé
thiy, ché pham gel ¢6 nguon gbc ECM trung bi da nguoi dugc ché
tao thanh cong va duy tri cau tric ndy theo thoi gian. Sy hinh thanh
gel ECM 1a mot qua trinh ty Iip rap dua trén collagen duogc diéu hoa
mot phﬁn bai sy hién dién cua cac glycosaminoglycan, proteoglycan
va protein ECM. Do d6, dong hoc trung hop s& bi anh hudong boi déc
diém sinh hoa tw nhién cua ngudn mo v ctia cac protein con lai sau
qua trinh khir té bao thu ECM va héa long. ECM trung bi da nguoi
duoc céu tao chu yéu tir collagen I va III, cung voi cac thanh phﬁn
khac nhu elastin, cac glycoprotein va glycosaminoglycan [10]. Céc
thanh phan nay da duoc chimg minh 13 gitip gia tang ddng ké do bén
co hoc cua gel [11].

3.2. Két qua danh gid dic tinh in vitro

Thir nghiém doc tinh t& bao 1a mot trong nhing xét nghiém danh
gia va sang loc vat liéu sinh hoc béng cach su dung cac té bao in
vitro. Thir nghiém danh gia gian tiép thong qua dich chiét va tiép
xuc tryc tiép 1a cac thir nghiém danh gia tinh doc pho bién va duoc
& xuét trong tiéu chudn ISO 10993-5.

Trong thir nghiém danh gia doc tinh gian tiép thong qua dich
chiét, vé mat hinh théi, té bao duogc nudi trong dich chiét gel ECM
bam trai git hinh thai thuén dai (hinh 2B), hinh thai déc trung cua
nguyén bao soi. Hinh thai nay twong dong véi hinh thdi té bao trong
nghiém thie doi chimg ém (hlnh 2C). Nguoc lai, t& bao c6 hién
tugng bong troc khoi bé mat nudi cdy va co tron ¢ nghiém thire doi
chimg duong. Hon nira, sy xudt hién cia tinh thé formazan ciing
gitip khing dinh sy séng sot cua té bao. Cy thé, & nghiém thirc dbi
chimg 4m va mau dich chiét ché pham gel, tinh thé formazan mau
tim dugc hinh thanh voi mat d§ cao (hinh 2B va 2C); ngugc lai, ¢
nhém dich chiét DMSO 20% (ddi chimg dwong) khong xuét hién
tinh thé formazan (hinh 2A). Mt khac, két qua toc @ RGR cho
thdy, ca ché pham gel va doi chimg 4m déu cho ty 18 RGR cao trén
70% (p<0,05) (hinh 3). Két qua nay tréi nguoc v6i nghiém thirc dbi
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Hinh 2. Hinh thai té bao sau khi nhuém MTT. (A) Nghiém thirc déi
chirng dwong; (B) Nghiém thirc ché phdm gel; (C) Nghiém thirc dbi
chirng am.
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Hinh 3. D4 thi ty I1é RGR cua té bao & cac nghiém thirc. (+): dbi
chirng dwong; (-): déi chirng am.



ching duong. Tr d6 ¢6 thé nhan dinh rang, gel ECM khong gdy doc
cho té bao nguyén bao si ngudi ¢ danh gid doc tinh gian tiép thong
qua dich chiét.

Bén canh do, danh gia doc tinh trye tiép ciing da duoc thyc hién,
két qua mot 1an nira khang dinh tinh an toan cua ché pham gel. Ket
qua thir nghiém cho thiy, sau 24 gio té bao tiép xuc véi vat liéu, te
bao tai vi trf tiép xtic, xung quanh va ngay bén dudi vat liu van tiép
tuc bam dinh, khong bong troc ¢ 2 nghiém thirc ddi chimg 4m va
ché pham gel. V& mat hinh thai, t& bao c6 hinh dang thuon dai, thé
hién t¢ bao van phat trién tot sau khi tiép xiic truc tiép voi gel hay
d6i chimg am (hinh 4B va 4C). Diéu nay twong dong voi mitc phan
{mg 0 theo tiéu chudn ISO 10993-5. Ngugc lai, & nghi¢m thirc dbi
chimg duong, té 'bao xung quanh vat liéu c6 hién tugng bong troc.
Ngay tai vi tri tiép xtc v6i mang latex d6i chimg duong, mat do te
bao dan thua sau 24 gio, chii yéu phan bd ¢ nhiing vi tri khong tiép
XUc gan v6i vat liéu (mirc phan tmg 4, ISO 10993-5) (hinh 4A). T
quan sat nay c0 thé nhan dinh ring, ché pham gel khong dgc 601 voi
té bao thong qua thir nghiém d4nh gia doc tinh tiép xtc tryc tiép.

Hinh 4. Thir nghiém déc tinh tiép xuc trwc tiép. (A) Nghiém thirc dbi
ching dwong; (B) Nghiém thirc ché pham gel; (C) Nghiém thic déi
chirng am.

Két qua nghién ctru ny cho thiy, ché pham gel khong gay doc
cho nguyén bao sgi nguoi in vitro trong ca 2 thir nghiém danh gia
tinh doc ciia vt liéu, bao gom gian tiép thong qua dich chiét va tiép
xuc tryc tiép. Trén co s ndy, ché pham gel dugc danh gia la dat tinh
an toan trong thir nghiém in vitro va tiép tuc dugc tmg dung cho céc
nghién ciru, danh gia tiép theo.

3.3. Két qud ddnh gid dnh huong ciia ché phim gel dén khi
ndng tang sinh cia té bao

Két qua dugc thé hién ¢ hinh 5 v&i mat do quang tang dan tur
ngay 2 den ngdy 6 va giam dan dén ngay 10 ¢ tit ca cac mau o]
ngay 2, rnau ddi chimg duong (C+) cho thay sy tang sinh té bao
tot hon 2 mau con lai, do miu nay c6 huyét thanh hd trg ting sinh.

Tang sinh nguyén bao sgi trén mau dich chiét gel ECM vé bao
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Hinh 5. D6 thi biéu thj sw ting sinh clia nguyén bao soi trong dich chiét
ché pham gel.
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Tuy nhién, sy ting sinh té bao ciia miu thi nghiém ciing dién ra kha
nhanh va tuong duong véi gia tri mﬁu dbi chimg duong (C+) 6 ngay
6 va 8 (p>0,05). Trong khi do, mau ching 4m 1(C-) co sy tang sinh
t& bao thap hon miu chimg duong (C+) va mau thi nghiém & ngay
6 va 8. Nghién ciru cua S. Uriel va cs (2009) [12] ciing cho théy,
viéc ting sinh cua té bao dudi tic dong cua dich chiét gel tr ECM
mo mém trong khoang ngay 5 dén 7 cta qué trinh nuéi cdy. Piéu
ndy cho thay ché pham gel da hd tro cho sy ting sinh ciia nguyén
bao soi nguoi.

4. Két luan

Nghién ciru di ché tao thanh cong ché phim gel tir ECM trung
bi da nguoi. Ché phim gel c6 kha ning dinh hinh khi duoc i & didu
kién sinh 1y v6i nhiét o 37°C. Ché pham gel khong gay doc va co
tac dong tich cuc dén sy tang sinh cua cac nguyén bao soi ngudi in
vitro. Céc két qua nay chi ra ché pham gel ECM trung bi da nguoi
¢ tiém nang tmg dung vao linh vuc y hoc tii tao.
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