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V. KET LUAN

Cat tri theo Whitehead la phugng phap hiéu
qua trong diéu tri tri vong hon hgp do IV vdi ty lé
tai bi€én, bién ching va tai phat thap Viéc ap
dung perdng phap Whitehead v6i cac dung cu ho
trg tly thudc vao théi quen clia phau thut vién.
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CONG NGHE SCAFFOLD ('NG DUNG TRONG CAY GHEP TE BAO GOC
PIEU TRI CAC TON THUONG CO' XU'ONG KHOP

TOM TAT.

Scaffold la chat mang hay con goi la gid dg sinh
hoc, hay gian gido sinh hoc, cd vai tr0 quan trong
trong cong nghé cdy ghép té bao gbc. Trong bai nay
chlng t6i xin gidi sq lugc vé scaffold, chat liéu, cau
tric, cac dic tinh cta scaffold va cach tao hinh 3D
scaffold

Tur khoa: Scaffold; gia dg sinh hoc, té€ bao g6c

SUMMARY
SCAFFOLD TECHNOLOGY APPLICATION IN
STEM CELL TRANSPLANTATION FOR
MUSCULOSKELETAL INJURIES TREATMENT
Scaffold is a carrier or biological scaffold, or
biological scaffold, that plays an important role in stem
cell transplant technology. In this article, we would
like to briefly introduce the scaffold, the materials, the
structure, the properties of the scaffold and the 3D
modeling of the scaffold.
Keywords: Scaffold; biological scaffold, stem cells

I. DAT VAN DE

Ngay nay, véi nhip do cong viéc ngay cang
cao da khién cac bénh ly vé xuagng khdp, sun,
gan, cd va day chang ngay cang gia tdng, phd
bién nhat cd thé k& dén bénh thodi hda khdp,
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chén thugng xudng... Day déu la nhitng can
bénh kho chita va doi hdi rat nhiéu thdi gian
cling nhu chi phi tri liéu, tuy nhién véi sy c6 mat
cla cong nghé té bao gbc cac can bénh von
dugc coi la man tinh nay da co I3i giai.

Muc tiéu cla céng nghé moé la tai tao cac cau
trdc sinh hoc, nham stra chita hay thay thé cac
mo bi tn thuong. Ba yéu t& cdu thanh nén cong
nghé moé gom:

- Dau tién, t& bao thich hgp phai hién dién dé
tao ra mo cau trac.

- Th& hai, nhan t& phat trién thich hgp va cac
kich thich biét hda cho t& bao phai ton tai dé
bién ddi t& bao thanh dong thich hgp.

- Thir ba, cac chat nén lam gian scaffold
(scaffold) hoat dong nhu la mot bé dG gitp cho
su bam dinh té€ bao, su biét hda va su trudng
thanh m6 mong mudn. Cau tric dudc tao ra phai
chuyén biét vi tri va sat nhap tot tai bé mat cay
ghép cla vat cha.

Nhu vay scaffold la mot trong 3 yéu t6 cau
thanh cong nghé té bao g6c dang dudc nghién
cru, ng dung hién nay.

Il. TONG QUAN

2.1 Gian scaffold sinh hoc. Scaffold la chat
mang hay con goi la gia dd sinh hoc, hay gian
gido sinh hoc, cé vai trd quan trong trong cong
nghé cdy ghép t€ bao gbc diéu tri bénh ly noi
chung va cac bénh ly vé cd xudng khdp géi
riéng. D4 la mét méi trudng dac biét, gitp cho té
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bao gbc bam dinh, tang sinh va biét hoa.
Scaffold 1a nhitng chat tu nhién trong cd thé
hoac dudc tao ra tr nhitng chat liéu dac biét,
dugc cac nha khoa hoc day cong nghién clru.

2.1.1 VAt liéu

e Chat nén ngoai bao (Extracellular
matrix — ECM). Trong cd thé, t&€ bao bj treo Ig
Iirng trong Mot gian scaffold ba chiéu goi la chat
nén ngoai bao (ECM). Chat nén ngoai bao nay cé
vai tro nang dd cc hoc va cung cap day du cac
duGng chat can thiét cho su ton tai clia té€ bao.
DE md hinh hda tdi uu cac diéu kién trong cd
thé, gian scaffold cd chfa hdp chét
Hydroxyapatite (HA), mot hdp chat tu nhién
dugc tim thdy trong ECM (Salgado va cong su,
2004; Mastrogiacomo va cong su, 2005; Vial, 2008).

Tuy nhién, tinh &n dinh co hoc cla loai gian
scaffold nay khong cao.

¢ Cac polymer tu nhién. Cac polymer tu
nhién nhu: collagen, fibrinogen, chitosan,... la
mét su’ lua chon phd bién. Ching cé kha ndng
phan huy sinh hoc, c6 hoat tinh sinh hoc, rat it
gay phan 'ng mién dich va toan dién vé mat hda
hoc (Vial, 2008). Han nifa, cac nha nghién ctu

da chi ra rdng cac polymer nay cé thé dudc
khoang hda (Salgado va cOng su, 2004) gidng
vGi cac diéu kién tu nhién trong co thé. Thong
thudng, cac polymer tu nhién cd thé dugc hinh
thanh bang cach két hgp hai thanh phan, do d6
su’ hinh thanh lién két ngang polymer sé tao ra
mot chat gel. Trong trudng hdp nay, chat hinh
thanh lién két ngang va cac té bao sé dugc tiém
vao vi tri ton thugng can chifa, do do lam giam
dudc nguy co nhiém trling so véi phau thudt mé
phanh truyén thong.

e Polymer tdng hgp. Polymer tdng hgp
cling c6 thé dudc sir dung dé€ tao ra cac gian
scaffold thong qua cac ky thudt khac nhau nhu:
tao lién két sgi (fiber bonding - FB), dong kho
nhi tudng (emulsion freeze drying - EFD), duc
khuon dung dich (solvent casting - SC)/chiét loc
chat hat (particulate leaching - PL), ché bién cao
ap (high-pressure processing - HPP), tao bot khi
(gas foaming - GF)/chiét loc chat hat, tach pha
bang nhiét (thermally induced phase separation -
TIPS), ma_dién (electrospinning - ES) va tao
nguyén mau nhanh (rapid prototyping - RP)
(Tsang va Bhatia, 2004; Chung va Park, 2007).

V4t liéu sinh hoc phuc vu cho y hoc hién dai da phat trién tir thap ky 60, v8i nhitng tién bd néi bat

nhu sau:

Giai doan

Pac trung

Thé hé thd nhat:

Pugc phat trién dé str dung cho cd thé ngudi, giam thiéu dugc tinh ddc hai
va kha nang loai thai. Lanh tinh vé mat sinh hoc.

Thap ky 60 — 70

Hoat tinh sinh hoc: cac cau phan c6 thé ggi dugc tac dong va phan ng
dugc kiém soat trong moi trudng sinh ly hoc. Kha nang phan giai.

Thé hé th{ hai:

Pugc thiét k& dé kich hoat phan ('ng t& bao ddc thu & c&p phan tar, Két
hgp hoat tinh sinh hoc va kha nang phan giai. Kich hoat cac gen dé kich
thich kha nang tai sinh ctia cac mo sinh vat.

Hoat dong nghién cliru hién nay dang chu
trong vao phat trién cac vat liéu sinh hoc cd
nhirng tinh chat cd hoc cén thiét (chang han nhu
kha nang chiu tai, kha nang phan hay. Méi quan
tdm chu yéu la két hgp cac phan tl tin hiéu kich
hoat (chdng han nhu protein ¢ chlic nang tac
nhan tang trudng) vao bd gian scaffold vat liéu
sinh hoc. Nghién c(fu viéc dan nap cac phan tu
sinh hoc dang chiu anh hudng manh cla nhitng
phat minh trong cong nghé véctg tri li€u gen.
Kha nang két hgp cac phan tur kich hoat vao hé
thong gian scaffold va diéu tiét cac tac nhan
tang trudng cho phu hgp vai diéu kién sinh ly la
mot trong nhitng khau then chét ti€p theo cua
ti€n bo cong nghé.

2.1.2 Cau trac. Gian scaffold cung cap mot
chat nén Iudi cho té€ bao dong vat nudi cdy phat
trién theo ca ba chiéu chir khdng chi lan ra doc
theo bé mat. Cac thudc tinh vat ly cling nhu hoa
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hoc cta gian scaffold co6 tac dong I6n tgi hinh
thai clia cac t€ bao dang phat trién. Héa hoc bé
mat cd tac dong truc ti€p Ién su’ bam dinh cla té
bao. Su tang sinh va biét hoa té€ bao thudng
dugc quy dinh bdi cac protein ECM bam dinh
trén bé mat. Nhitng nghién clfu gan day chi ra
rang, hinh thai t&€ bao, su tang sinh, biét héa va
qua trinh apotosis (tu chét theo chuang trinh)
cla té€ bao phu thudc vao cau tric cla gian
scaffold (Li va Yang, 200; Chen va cOng su, 1998).

C6 2 loai cdu trdc gian scaffold chinh:

- Gian scaffold dang x8p nhu: bot bién
alginate, chitosan, bot collagen, bot PLA,...

- Gian scaffold dang sgi nhu: sgi collagen,
polyethylene terephthalate (PET), Iudi polypropylene.

2.1.3 Cac déc tinh cua scaffold 5

- C4 cdu trdc 10 x6p bén trong (dudng kinh 10
it nhat phai dat 60- 100um) cung cap duGng
chat gilp tang trudng md, phan bé mach... Theo
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Michael Gelinsky va cong su, dudng kinh trung
binh clia cac 10 bén trong scaffold cau tao bai
collagen va khoang dat 180 pum la thich hgp nhat
cho cac té bao xam nhap vao bén trong.

- bugc ché tao tir vat liéu c6 kha nang tu
phan hudy sinh hoc, hoac kha nang hap thu sinh
hoc dugc kiém sodt, d€ sau dé md sé thay thé
scaffold (Athony Atala va cong su).

- C6 héa hoc bé mét thich hgp dé gilp cac t&
bao bam, biét hda va tang sinh (cac vat liéu tao
nén scaffold cé thé tao nén cac chat nén ngoai
bao bdi cac thanh phén nano td chirc cao tao
nén bdi su hdp thanh cac sgi collagen nho va
tinh thé hydroxyapatite) (Michael Gelinsky va
cong su).

- C6 céc déc tinh co hoc thich hgp dé tuong
xing véi vung ghép. - Khong kich thich bat ki
phan (ing c6 hai nao.

- Dé tao hinh dang va kich thudc mong mudn.

2.1.4 Cach tao 3D scaffold

Budc 1: Tao céu trdc gian scaffold Scaffold

- Collagen type I dugc hoa tan trong axit HCI
10mM va sau d6 tron véi dung dich calci clorit
0,1 M. pH cta dung dich dugc chinh Ién pH 7
béng cach thém dém Tris 0.5M hodc dém phét
phat Sorensen 0,5M. U hon hgp & 37°C trong
12h. L4c nay, cac sgi collagen ghép lai va su
hinh thanh cau tric_Hydroxylapatite (HAP) kich
thudc nano dugc dien ra dong thgi. Phan (ng
dugc thuc hién trong diéu kién thong khi do vay
6 sy hinh thanh HAP cacbonat. B6i v&i mot gian
scaffold binh thudng, 1g collagen tuong (ng véi
2 lit dung dich ¢ thé dugc s dung cho qua
trinh khoang hda va tao sgi.

- Cac sgi collagen khoang hdéa dong nhat
dugc chon loc bang cach ly tdm cd cdu tric
giong nhu sap, khéng mau.

- P& tao dd xB6p cho gian scaffold, céc
collagen khoang dugdc tron véi liquor goc va
khudy cho dén khi dat mét cdu tric cd thé dic
dugc va dé dong & -25°C.

- Cac mau da dugc dong kho, sau do hinh
thanh cac lién két ngang vdi mét dung dich N-(3-
dimethylaminopropyl)-N-ethylcarbodiimide (EDC)
hydrochloride 1% (% khdi lugng) trong Ethanol
80% (% thé tich) trong 1h.

- Sau do, cac gian scaffold dugc rira ky luGng
bdng nudc cat, dung dich glycine 1% va sau dé
rira lai [an nita véi nudc va cudi cung la dong kho.

- Mau dudc st dung cho nubi cdy t€ bao
dudc khir trung bang chiéu xa trudc khi sir dung
(liu 30-35 kGy).

- Thai gian luu trir gian scaffold la 2 ndm.

Hinh 2.1, Scaffold x6p duoc tao ra tu collagen
khodng hoa vdi nhiéu hinh dang va kich thudc
khdc nhau (M Glensky va céng su).

Strut Strut
Dia.  Spacing
RMEXS 200m 200;m 4™ |
RMBIS6 200um  300um  60%
RMBIST 200um  450um 9%

Porosity &

Fa My

Hinh 2.3 Trdi; Vat liéu lam gian scaffold
RM8394 dang dugc phat trién, mdt don vi tuong
Ung mot dia 96 giéng vai 24 scaffold. Gilra: Hinh
anh 3D cla scaffold. Phai: Hinh anh hién vi
huynh quang cla cac MT3E3-E1 nguyén bao
xuong nudi cdy 1 ngay trén RM 8394 (mau do la
actin va mau xanh 1a cay la nucleus) (ngudn
internet).

Budc 2: Ghép té bao lén cac gian scaffold

- hMSC (té€ bao gbc trung mo) dugc tach ra
tUr thy xudng ngudi khoe manh dugc nhan Ién
trong moi trudng Modified Eagles cla Dulbecco
(DMEM nong do6 glucose thap, chira 10% huyét
thanh bao thai bd, 10U/mL penicillin va 100mgj/I
Streptomycin & 37°C, 7% CO2, 93% U thong khi.

- Trudc khi U t€ bao vdi cac gian scaffold sinh
hoc tir collagen khoang, cac gian scaffold nay
dugc U v8i moi truGng nudi cdy trong 24h. Sau
dé cac mdi truGng can bang dugc loai bo va dat
scaffold trén mot by gidy loc v trung dé thdm
hét chat I6ng du thira trong cac lo.

- Sau dd cac mau dugc bd sung vao dia nudi
cdy bang nhua polystyrene 24 gi€ng vdi 2x105 t€
bao cho 350ul moi truGng cho moi mau hinh tru.
- Sau 1h bam dinh ban dau, 1ml moéi trudng
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nudi cdy t& bao dugc thém vao moi mau.

- Sau khi t€ bao - gian scaffold dugc nudi cay
2-14 ngay, méi trudng nudi cdy dugc bS sung
MTT (3 - (4,5 — dimethylthiazol -2 -yl) -2,5-
diphenyltetrazolium bromide) 1,2 mM va sau doé
dudc U & 37°C trong 4h. Su chuyén mau xanh
den clia MTT tir ty thé cla t&€ bao s6ng dé kiém
tra su’ phan bd cua té€ bao trong gian scaffold.

Hlnh 2.4. Hinh anh hién vi dién tir cau truc
cat ngang cula gian scaffold collagen khoang 3D,
cac hMSC da bam vao va dugc nudi cay dudi su
kich thich cia mo sinh xuang. Bén trai: hinh anh
tiéu ban LSM, sau 18 ngay nudi cdy. Mau xanh I3
cay la bo xuang actin, mau xanh da trGi huynh
qguang la nhan té bao. (Dr. M. Kruse). Bén phai:
hinh anh hién vi dién t&r quét SEM sau 28 ngay
nudi cay (M. Glensky va cong su).

Il. KET LUAN

Cung Vvdi su’ phat trién cdng nghé t& bao gbc
la su phat trién cong ghé scaffold bdi I& t& bao
gdc can mét gid d3 d€ bam dinh, tdng sinh va
biét hoa thanh cac t& bao ctia mé, t& chirc bj ton

thuong. Gid d3 vira c6 vai trd “lam t8” cho t&€
bao g6c, vira dinh hudng, “*homming” cho t€ bao
g6c hoat dong tai vi tri can té bao gbc. Bang cac
cong nghé hién dai cung vdi su’ dau tu clia cac
nha khoa hoc, nhitng ing dung cay ghép té bao
gdc trong y hoc tai tao s& ngay cang phat trién
va hira hen sé giai quyét dudc nhifng thach thdc
chung trong diéu tri bénh hién nay.
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Tong quan: Dong chay cham déng mach vanh la
mot nguyén nhan gay dau nguc khong phai hiém gap,
hién tugng nay dac trung bdi su' chdm d& day can
quang trén hinh chup mach vanh qua da & nhing
bénh nhan khong c6 hep dang ké Iong mach.
Nicardipine 13 mdt Toai thudc theo kinh nghiém c6 thé
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cai thién dong chay nhung chua dugc dua vao phac
d6 thudng quy. Muc tiéu: Danh gia tinh an toan va
hiéu qua cai thién dong chay cua nicardipine khi tiém
truc ti€p vao dong mach vanh & bénh nhan cé dong
chay cham. Phuang phap nghién ciru: Nghién ctru
md ta cat ngang tren 34 bénh nhan. Tiéu chuan lua
chon 13 bénh nhan c¢6 hinh chup mach vanh véi dong
chay TIMI < 3 va/hoéc CTFC > 14, kém theo khdng
c6 hep = 40% dudng kinh dc}ng mach vanh thugng
tam mac. Nicardipine dugc st dung vdi liéu 100-200
Hg, ngay sau dé mach vanh dugc chup lai. Tinh an
toan dugc danh gia bai thay doi mach, huyet ap, triéu
chiing trudc va sau chup. Hiéu qua ca| thién dong
chay dugc danh g|a b&i thay d6i TIMI va CTFC, t&c do
hinh chup quy udc la 15 hlnh/glay Két qua: Nghlen
cltu bao gém 20 nam va 14 nif, tui trung binh 65 +
9, BMI trung binh Ia 23,2 + 2,4, triéu chifng nhap vién
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