Tap chi phan tich Héa, Ly va Sinh hoc - Tap 25, S6 1/2020

CHE TAO HE VI GIENG PE NUOI CAY KHOI U DANG 3D

Pén toa soan 20-12-2019

Lé Trwong Giang, Nguyén Thanh Duwong

Vién Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

SUMMARY

FABRICATION OF MICROWELLS FOR CULTURING 3D CANCER SPHEROID

Cancer is the leading cause of death worldwide and current therapies do not dramatically increase the

poor prognosis. In vitro models based on two-dimensional (2D) monolayer culture have been used to

study cancer behavior but shown limited. In vitro 3D tumor models contribute a promising platform of

disease that mimics in vivo behaviors of tumor cells to develop potential cancer therapies. In this study,

we fabricated microwells from simple and cheap material PEG for the control of in vitro 3D culture by

using photolithography technique.
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1. MO DAU

Ung thu hién nay da gay ra khoang 8,2 tri€u ca
tir vong mdi nam trén toan thé gisi [1]. Trong
céc phuong phéap diéu tri ung thu hién nay, hoa
tri van dang dwoc ung dung rong rai nhat [2].
Tuy nhién, s6 lugng cac thudc diéu tri ung thu
van con rat han ché do cic tré ngai vé thir
nghiém trong nghién ciru trong dé thiéu cac
mo hinh thr nghiém tin cdy la nguyén nhan
chinh [3].

M5 hinh thir nghiém thudc hién tai chi yéu
dua trén ki thuat nuoi céy té bao dang don 16p
(2D) [4]. Tuy nhién, cac két qua nghién ciru
thir nghiém thudc trén mo hinh nay thuong kha
khéc biét voi cac thir nghiém trén dong vat (in
vivo) do mdi truong vi md bi thay doi, twong
tac gitra t& bao véi té bao va t& bao ma tran
ngoai bao, lam han ché viéc ung dung mo hinh
dé nghién ctru chtrc nang cu thé cia mé € bao
[5,6]. Do d6, can c6 nhimng phuong phap hiéu
quéa hon dé cai thién nhirng nhugc diém ma mo
hinh truyén thong 2D gip phai va mé hinh 3D
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chinh 13 giai phap hitu hiéu dé c6 thé giai quyét
céc han ché duge phan tich nhur trén.

Trong nhiing nam gin ddy, c6 nhiéu phuwong
phap di duoc s dung dé ché tao khdi u dang
3D nhu well-plate, hodc mét vai loai cAu trac
khung va vét li€u nén nhu collagen, hat nano
polyme 3D, khung xdp dugc ché tao tir
poly(lactide-co-glycolide)... [7,8]. Trong do,
tao khdi u dang 3D bing phuwong phap nudi
cdy trong hé vi giéng dem lai nhidu két qua
dang tin ciy d6 la phuong phap dé thuc hién,
chi phi thap ciing nhu thudn tién trong viéc ché
tao.

Trong nghién ctru nay, ching toi ché tao hé vi
giéng mg dung trong nudi cdy té bao dang 3D.
Mo hinh nay s& co nhitng tmg dung thuc tién
dé 1am cau nbi giira cic nghién ctru in vitro va
in vivo. Dong thoi nghién ciru sé gop phan rat
ngén duogc thoi gian nghién ctru vé khéi u, tmg
dung trong cong nghé té bao gdc, sinh hoc té
bao va nghién ciru thude.

2. THU'C NGHIEM

2.1. Nguyén li¢u
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Hinh 1: So' d6 quy trinh tao khéi u nhén tao dang 3D. Quy trinh gom 3 bude: bude 1, phi I6p mong

PEGDA Ién phién kinh; budc 2, tao hé vi giéng bang phirong phdp quang hod dira theo mang che

quang dwoc thiét ké bang phan mém AutoCAD.

Poly(ethylene  glycol) dimethyl acrylate
(PEGDA) MW 700 Da), 3-
(Trimethoxysilyl)propyl methacrylate 98%
(TMSPMA), 2-hydroxy-2-methyl

propiophenone photoinitiator (PI) dugc san
xuit boi Sigma-Aldrich Chemical Company
(St. Louis, MO).

2.2. Xir Iy bé mit phién kinh

Phién kinh (kich thudc 18x18 mm cua hing
Corning Incorporated) dwoc xir Iy bé mit bang
3-(trimethoxysilyl)propyl methacrylate 98%
(TMSPMA) véi muc dich gitp PEGDA két
dinh t6t hon v&i phién kinh. D& xtr 1y bé mit
phién kinh bing TMSPMA dat hiéu qua tot
nhit, phién kinh dau tién dugc xur 1y bang
NaOH bang cach ngdm qua dém trong dung
dich NaOH 10%. Sau d6, cic phién kinh nay
duogc rira sach bé“mg nude cat va cdn 100%
trude khi dem lam kho ty nhién trong ti hut.
Sau khi lam Kkho, phién kinh dwoc nho
TMSPMA 1én bé mit va sdy & nhiét d6 80°C
qua dém. Lam sach lai san phém thu duoc
bang nudc cit va con 100%. Cudi cung, phién
kinh dugc chiéu UV trude khi dem st dung.
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2.3. Ché tao h¢ vi giéng

Céc vi giéng duoc ché tao theo so dd ¢ Hinh 1.
Hoa tan PEGDA duogc hoa tan trong dung dich
dém PBS véi ndng do tir 10 toi 80% (w/w) va
duoc chuin bi mé&i cho mdi 1an thi nghiém. PI
duogc hoa tan trong dung dich PEGDA véi
ndng d6 0.05% (w/w). Dung dich dugc khudy
déu true khi tién hanh tring hop. Tring hop
hydrogel theo co ché quang hoa dugc tién hanh
bdi dén Omnicure S2000 (320-500 nm, EXFO,
Ontario, Canada) véi cong sudt 100 mW/Cm?
(do & budc séng 365 nm) dé dong ran hydrogel.
B& mit phién kinh dugc phi 16p PEGDA
hydrogel mong dé ngan chin sy twong tac cua
té bao voi bé mit thuy tinh bén dudi. Dé tao
16p hydrogel mong nay, nho 0 pL dung dich
PEGDA 1én bé mit phién kinh va chiéu tia cuc
tim trong 30 gidy & khoang cach ¢6 dinh 1a 15
cm. Sau d6, nhé 50 dén 100 pL dung dich
PEGDA hydrogel 1én dia petri va phién kinh
sau khi dugc phu 1én 16p dung dich hydrogel
nay. Cac mang che quang duoc thiét ké bing
phin mém AutoCAD, in va dit 1én phia trén
phién kinh. Tia cyc tim dugc chiéu phia trén
mang che quang dé tao ra hé vi giéng. Thoi
gian chiéu tia UV dugc khao sat dé tim diéu
kién ti wu tao ra hé vi giéng.



3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia nong do PEGDA t6i do
bén h¢ vi giéng

Tién hanh danh gid anh hudng cia ndng do
PEGDA t6i d6 bén cua hé vi giéng, 1an luot &
cac ndng 40 10%, 20%, 40%, 80% cua
PEGDA-700 dugc chuén bj va tién hanh tao
hydrogel. Cac loai hydrogel PEGDA trong
khéo sat nay déu dugc danh gia d6 6n dinh trén
bé mit phién kinh da dugc phu TMSPMA. Tt

ca cac hydrogel c6 ham luong 80% PEGDA-
700 bi phén tach khoi phién kinh vao ngay thir
2 va ¢ ham lugng 60% PEGDA-700 bi phan
tach vao ngay thir 11. Tuy nhién, & cic ndng
do 10%, 20% va 40% cua PEGDA-700 van
dugc ghi nhan 14 6n dinh trong 21 ngay. Tir cac
két qua trén co thé théy dugc viéc st dung
PEGDA-700 nong d6 thap hon hodc bang 40%
cho d6 bén cua hé vi giéng phu hop véi thoi
gian nudi cay khdi u dang 3D.

Bdng 1. Toi wu héa thoi gian chiéu tia UV cho PEGDA-700. Tiy thudc vio nong dé, thoi gian chiéu tia

UV cho PEGDA-700 c6 s khdc nhau. (4) PEGDA-700 véi nong dé 10% tiép xiic véi tia UV tir 80 dén

140 gidy. (B) 20% lwong hydrogel PEGDA-700, 200-600 mm tiép xiic véi tia UV tir 45 dén 95 gidy. (C)
40% PEGDA-700 dwgc xir 1y bang UV bdt dau tir 10 gidy dén 35 gidy.
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Pé tiép tuc tdi wu hoa ndng do hydrogel
PEGDA-700, ching t6i da so sanh kich thudc
cia vi giéng duoc ché tao dudi cac ndng do
10%, 20% va 40% PEGDA-700. Két qua thu
dugc cho thdy khi néng d6 PEGDA-700 la
10%, 20% va 40% thi thoi gian phoi sang UV
t6i wu 1an luot 1 85, 55 va 12 gidy dé c6 thé
dat dugc do chinh xac cua vi giéng co kich
thude 200 pm; 110, 75 va 20 gidy dé co thé dat
dugc d6 chinh xac vi giéng 400 pm va cudi
cung 1a 135, 95 va 32 gidy da dé dat do chinh
xéc cta vi giéng kich thudc 600 um (Béang 1).
Thoi gian tiép xtic voi UV dé hinh thanh vi
giéng co thé thay dbi phu thudc vao ndng do
PEGDA-700. Tuy nhién, ching t6i han ché
viée tiép xtic voi UV dé tiét kiém thoi gian va
hi€u qua cua viéc ché tao. Do d6, ¢ diéu kién
40% PEGDA-700 mang lai thoi gian trung hop
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chinh xac dugc st dung cho cac thi nghiém
tiép theo.

3.2. Anh hwéng ciia xir Iy bé mit téi do bén
hé vi giéng

Céc vi giéng sau khi ché tao dugc tién hanh danh
gia do 6n dinh trude khi tién hanh qua trinh nuoi
cy té bao trong 21 ngay. P9 6n dinh cua cac vi
giéng PEGDA bi anh huong boi nhidu yéu t6
khac nhau, chéng han nhu sy bién tinh bé mit
phién kinh (bé mat phién kinh di va chua xu Iy
v6i TMSPMA). Két qua thu dugc chi ra rang
phién kinh dugc xur Iy bé mat véi TMSPMA ¢6
két qua 6n dinh hon so véi phién kinh khong
duoc xt ly bé mit & bat ki trong luong phan tir
PEGDA. Chi duy nhét 7% cia ca hydrogel
PEGDA-700 van 6n dinh trong 21 ngay khi bé
mat kinh khong dugce xtit ly TMSPMA.
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Hinh 2: Tinh 6n dinh ciia PEGDA hydrogel trén kinh che dwoc xit Iy va khong dege xir Iy. (4) Ty 1é
phc”in tram vi song éon dinh duoc chudn bi boi PEGDA-700 trén phién kinh dwoc xw Iy va khong dwoc xur
Iy TMSPMA. Két qua cho thdy kinh che dwgc xir 1y bang TMSPMA dan dén s gdn két hydrogel on dinh

s0 v6i kinh che khéng dwoe xir Iy. (B) Nong dé khdc nhau (10% dén 80%) ciia PEGDA-700 di dge

diéu ché va dp dung trén kinh che dwoc xir [y TMSPMA.

4. KET LUAN

Trong nghién ciru nay, chung toi da ché tao
duoc hé vi giéng tir PEGDA. Mot loat cac vi
giéng khac nhau vé& kich thuéc ciing nhu hinh
dang da duogc ché tao béng ki thuat khéc quang
hoc. Trong twong lai gin, khdi u nhan tao dang
3D s& dwoc nudi cdy trong thoi gian dai véi
hiéu nang cao va kich thudc ciia cac khbi u nay

177

phyu thudc vao kich thudc cua cac vi giéng,
viéc ché tao khdi u 3D sé dong vai trd nhu mot
md hinh in vitro dang tin cdy c6 thé lam giam
thoi gian nghién ciru in vivo cho cac nghién
clru tang trudng khéi u tién 1am sang.
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