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TOM TAT

Vat liéu nanosilica x6p dugc st dung lam chat dan truyén thudc vi nhiing tinh nang uu viét nhu
dién tich bé mat I6n, dé tdng hop va tinh tuong thich sinh hoc cao. Trong nghién clu nay, vat liéu
x6p v6 cd MCM-41 dudc t8ng hop bang phuong phap thly nhiét sol-gel tir tién chat tetraethyl
orthosilicate (TEOS). Cau trdc va thanh phan ctia vat liéu dugc phan tich bang phuong phap nhiéu
xa tia X dang bét, hap thu N, phan tich nhiét trong luong vi sai va phé héng ngoai bién déi Fourier.
Hinh thai ctia vat liéu dugc kiém tra bang hién vi dién t& quét (SEM) va hién vi dién tir truyén qua
(TEM). Cac két qud phan tich cho thay, vat lieu MCM-41 t8ng hop dugc cé hinh dang céu, dong
nhat, kich thudc trung binh 100 nm. Dién tich bé mat clia vat liéu [a 845 m? g~ !, kich thudc 16 x6p
xap X1 35 A. Vat liéu bén nhiét cao dat 800°C. K&t qua FT-IR cho thdy su hinh thanh lién két Si-O-
Si bén trong cau tric vat liéu. Kha nang tai adenosine clia vat liéu nanosilica x6p v cd MCM-41
dugc khao sat dua trén anh hudng clia cac yéu té nbng do adenosine, thai gian tai, dung moi tai,
nhiét d6. Dong hoc va nhiét ddng hoc clia qua trinh hap phu cling dugc nghién cdu. Kha nang tai
adenosine lén vat litu MCM-41 |3 déng ké, khodng 1699 mg g~!. Két qua nghién ctiu dong hoc va
nhiét déng hoc cho thdy MCM-41 c6 téc d6 hap phu dugc chat nhanh va xay ra tu phat. Hon nia,
thi nghiém giadi phéng clia adenosine chimg minh qua trinh gidi phdng thudc xay ra kha nhanh,
phu hop tng dung trong diéu trji bénh cap tinh.

Tu khoa: nanosilica, adenosine, tai dugc chat, vat liéu nano x&p, dan truyén thudc

GIGI THIEU

Adenosine 1a mot nucleoside dugc ciu tao tif mot
phén ti adenine va mot phan t& dudng ribose thong
qua lién két B-N°-glycosidic. Adenosine c6 chiic
ning diéu chinh cac qué trinh sinh Iy va sinh héa . N6
dugc tdng hop bsi qua trinh chuyén hoéa adenosine
triphosphate (ATP) va cing tham gia vao qua trinh
téng hop ATP & ty thé?. Adenosine két hgp véi ba
don vi phosphate dé€ tao thanh mot don vi ATP ¢6 vai
tro van chuyén ning lugng héa hoc cho sy trao d6i
chét trong co thé 3. Bén canh d6, adenosine dong vai
tro nhu mét phan tt tin hiéu ngoai bao dugc tao ra d€
dap ting v6i ton thuong té bao, noi né diéu chinh bao
vé va stia chiia m6*. Adenosine hoat dong thong qua
cac thy thé bao gébm Aj, Aza, App va Azkét hop G-
protein trén bé mat té bao dan dén kich thich mot loat
céc phan i tin hiéu®. Céc nghién ctiu d chi ra ring
adenosine c6 tac dung chéng dong kinh, kiém sodt
ting huyét ap phéi’, diéu tri dau thit ngyc, nh6i mau
co tim®. Mic di, tac dung diéu trj ctia adenosine da
dugc cong nhén nhung né van di kém véi mot vai tac
dung phu nhu tic ché chiic ning tim, gidm huyét ap va
nhiét d¢ co thé va tic dung phu an than®. Tuy nhién

yéu t6 chinh anh hudng dén viéc stt dung adenosine
la thoi gian ban htty cyc ki ngén (1-4 gidy) trong moi
trudng chit 1dng sinh hoc, trong mau va khép 1°. Do
d6, dé tang cudng hiéu qua va gidm tdc dung phu cta
adenosine trong in vivo, mot vat liéu mang thudc can
dugc phét trién.
Vat liéu mang thudc ly tudng cung cdp nhiéu thuin
lgi trong viéc cai thién duy tri gidi phong thuéc 6n
dinh trong pham vi diéu tri, giam tac dung phu doc
hai, gidm liéu lugng thu6c va tang hiéu qua ctia dugc
ph&m véi thoi gian ban hiy in vivo ngin!!. Trong
s6 cdc vét liéu dugc nghién ciiu va phat trién trong
ting dung 1am ch4t mang'?, vat liéu nano silica x3p
(MSN) do céc tinh chét dic trung nhu dién tich bé
mat 16n, kha ning diéu chinh kich thuéc va cac thong
6 ctia 16 x6p, chiic ning hda don gian, doc tinh thép
va kha ning hoat héa v6i mét loat cac phan tii va poly-
er!?. vat litu nay da khic phuc dugc han ché 16n
nhdt cta chdt mang truyén thong la giai phong thudc
khong mong mudn trong sudt thoi gian van chuyén.
Nh¢ kha nang chitc ning héa bé mit bang cich tao
nhiéu loai nhém dinh chic khéc nhau, MSN c¢6 kha
nang git thudc hiéu qua bang cac tuong tac hodc lién

Trich dan bai bao nay: LuaD T X, Huy D D M, Ha NV, Hanh TTK, Tan D L H, Pat M N X, Tri L M, Thng P B.
Nghién cttu kha nang tai adenosine ctia vat liéu nanosilica xép ting dung trong dan truyén thuéc.
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két hod hoc truGe khi dén vi tri khéiu'4. MCM-41 1a
mot trong nhiing vat liéu MSN dau tién dugc kham
phd bdi cac nha khoa hoc cua tip doan Mobil vao
ndm 1992. MCM-41 ¢6 nhiing dic diém tiéu biéu
ctia MSN nhu thé tich 16 roéng 16n, dién tich bé mit
16n, kich thuéc 16 réng dé dang diéu chinh ' va sy
da dang vé cdu tric'®. Nhiéu nghién ctiu gin day vé
kha nang dan truyén thudc cia MCM-41 lén céc dugc

7, curcumin 8

chét chéng ung thu nhu doxorubicin!
va ibuprofen 1°.

Trong nghién ctiu nay, ching tdi tién hanh téng hgp
vatliéu MCM-41 st dung tién chat tetraethyl orthosil-
icate (TEOS) theo phuong phép thiy nhiét sol-gel.
Vatliéu tdng hop dugce tién hanh phan tich ciu tric va
thanh phan béing cic phuong phép phén tich nhiéu xa
tia X dang bdt (P-XRD), hdp phu Ny, phén tich nhiét
trong lugng vi sai (TGA), phé hong ngoai bién déi
Fourier (FT-IR), hién vi dién t& quét (SEM) va hién
vi dién ttf truyén qua (TEM). Chung t6i ciing khao
sat kha nang hip phu va giai phong adenosine trén
vat liéu MCM-41 d6ng thoi nghién ctiu dong hoc va
nhiét dong hoc dé tit d6 cé cdi nhin toan dién vé kha
néng hdp phu dugc chét ctia vat liéu MCM-41.

THUC NGHIEM

Héa chat

Hexadecyltrimethylammonium bromide (CTAB)
(99+%, Acros Organic), tetraethyl orthosilicate
(TEOS) (98%, Acros Organic), sodium hydroxide
1M (Fisher), ethanol (EtOH) (99,8%, Fisher), ammo-
nium chloride (NH4Cl) (99,5%, Fisher), Phosphate
Buffered Saline (PBS) (pH=7,4, Sigma Aldrich),
Adenosine (99+%, Fisher).

Quy trinh téng hop MCM-41

Hén hgp gom CTAB (250 mg tuong duong 6,86 x
10~! mmol), nudc DI (120 mL), sodium hydroxide
(NaOH, 1750 L (1M)) dugc cho vao binh thay tinh
ddy tron hai ¢6 250 mL va khudy gia nhiét & 80°C.
Khi nhiét d6 6n dinh & 80°C, 1250 uL TEOS dugc
thém nho giot vao hén hgp CTAB. Phan tng dugc
tién hanh trong 2 gi6 ¢ nhiét d6 80°C. Hon hop dugc
lam ngudi dén nhiét d6 phong. Hat nano dugc thu
bang ly tim & t6c dd 14000 rpm trong 30 phit. Sau
d6, rtia lai 2 14n v6i EtOH. San phdm dugc loai bo
CTAB bang cich dun hoan luu qua dém véi hoén hgp
EtOH/HCIL. San phdm dugc ly tim & 14000 rpm/30
phut va rtia v6i EtOH, HyO dé€ thu hat. Sdy mau &
60°C trong 24 gid.
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Phucong phap xac dinh tinh chit cha vatliéu
Céc mau nhiéu xa tia X dang bot (PXRD) dugc do
béng thiét bi Bruker D8 Advance hoat ddng & 40 kV
va 40 mA vé6i ngudn biic xa Cu Ka (A = 1,54178).
Hinh anh kinh hién vi dién tt quét (SEM) dugc quan
sat bang thiét bi $4800 Hitachi. Hinh dnh kinh hién vi
dién td truyén qua dugc ghi nhan bing thiét bi JEOL
JEM-2100F. C4c dudng ding nhiét hap phu N, 4p suét
thép & -196°C dugc do trén méy phan tich hdp phu
khi Quantachrom Autosorb iQ trong d6 helium dugc
stt dung d€ udc tinh khong gian chét, N, va He siéu
tinh khiét (d¢ tinh khiét 99,999%) dugc st dung trong
sudt cac thi nghiém hép phy. Phd hong ngoai bién
d6i Fourier (FT-IR) dugc do trong pham vi 4000-400
cm™! trén may quang ph8 héng ngoai Bruker Ver-
tex 70 FT-IR st dung céc vién nén KBr. Phén tich
nhiét trong lugng vi sai (TGA) dugc thuc hién trén
may TA Instruments Q-500 duédi luéng khong khilién
tuc vé6i do ting nhiét do 5°C/phut tit nhiét do phong
dén 800°C. Néng d adenosine dugc xdc dinh bing
sdc ky long hiéu ning cao (HPLC, Shimadzu HPLC
Prominence-I, LC-2030C 3D) dau do UV-Vis, c6t C18
pha d3o (Gemeni 5 um C18 110 4, 4,6 mm x 25 mm),
pha dong nudc:acetonitrile (95:5), t6c d6 dong 1 ml
phut ™!, thé tich tiém 5 uL. Nong do HPLC dugc xac
dinh & budc séng 260 nm.

Thi nghiém tai thuéc

Adenosine dugc tai lén cdu tric x8p bing phuong
phép cén bing hdp phu. 10 mg vét liéu nano dugc
thém vao 1 mL dung dich adenosine pha trong nuéc
DI v6i cac nong do khac nhau (tt 1-20 mg mL~1)
va sau d6 hén hgp duge khudy trong 24 gi & nhiét
d6 phong. Dich néi trén bé mit dugc tach ra bing
céch ly tam & t6c do 14000 vong phut~! trong 30
phut. Cac hat nano da dugc tai adenosine dugc sdy
kho trong méi trudng chan khong. Ham lugng con
lai ctia adenosine trong dich ndi dugc xac dinh béng
phuong phap sac ky long hiéu ning cao (HPLC) ghép
dau do UV. Kha nang tai ctia cac hat nano dugc tinh
dua trén cong thiic (1) %

(CO - Ce) \
MNPs

e (mgg ') = )
Trong dé: C, vaC, (mg mL~ D) 1a nong d6 ban dau
va nong d¢ can bing, V 1a thé tich dung dich hip phu
(mL), myps la khoi lugng ctia cac hat nano da dugc
sti dung trong thi nghiém tai (mg).

THI NGHIEM PONG HOC HAP PHU

Dodng hoc hip phu ctia adenosine dugc thuc hién véi
ndng d6 ban ddu ctia adenosine 1a 10 mg mL~! trong
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1 mL nuéc DI trong cac vial khic nhau. Sau dé, 10
mg vit liéu MCM-41 dugc thém vao cac vial va dugc
khuy tit v6i t6c d6 600 vong phit ! trong céc khoang
thai gian khdc nhau tit 30 phat dén 720 phat. Sau d6
mau dugc ly tim (14000 vong phit~! trong 1 gis),
thu dich néi va tién hanh phén tich HPLC dé€ xac dinh
nodng do thudc tai dugc & cic thoi diém khao sét.

THI NGHIEM NGHIEN CUU NHIET
PONG HOC

Nhiét dong hoc ctia qua trinh hip phu dugc khao st
tai 4 nhiét d6 khac nhau la 303, 313, 323 va 333 K. Cac
hat MCM-41 (10 mg) dugc thém vao vial dung dich
adenosine pha trong nuéc DI (10 mg mL~!). Sau d6
cac hén hgp duge khudy trong vong 3 gis. Hon hgp
sau khi khudy dugc ly tAm va xdc dinh n6ng d¢ bing
HPLC.

THi NGHIEM GIAI PHONG THUGC

Kha nang gidi phong in vitro clia adenosine dugc thuc
hién nhu sau: 5 mg mau hat MCM-41@adenosine
dugc phan tin trong 3 mL dung dich PBS (pH 7,4)
va cho vao tui thdm tich. Tui dugc ngdm trong 10
mL dung dich PBS va lic lién tuc ¢ 37°C, 150 vong
phut~!. Sau c4c khoang théi gian nhét dinh (30 phut,
1 gio, 2 gid, 3 gio, 6 gio, 24 giv, 48 giv), 200 L dung
dich gidi phong dugc 1dy ra va PBS méi (200 uL) duge
b3 sung vao hé. Dung dich giai phong dugc do HPLC
déxac dinh n6ng d¢ adenosine dugc gidi phong. Hiéu
sudt giai phong thudc dugc tinh todn theo cong thiic:

me (1)
ny

H%(t) = x 100

Trong d6: H%(t) la hiéu sudt gidi phéng thudc tai thoi
gian t, m,(t) la khdi lugng thudc dugc giai phong tai
thoi gian t (mg), m; 14 khéi lugng thudc tai dugc trong
hat MCM-41 (mg).

KET QUA VA THAO LUAN

Tinh chat hat

Vat lieu MCM-41 dugc téng hgp theo phuong phép
thiy nhiét sol-gel, trong d6 CTAB dugc stt dung nhu
chét dinh hudng ciu truc gitp cho vat liéu c6 cdu tric
x08p. Vat liéu dugce tong hop tu tién chdt TEOS chua
cdc lién két Si-O-Si bén. Sau khi téng hop, vat liéu
dugc hoat hoa chan khong & nhiét d6 80°C trong 24
gid va tién hanh cac phép phan tich P-XRD, hép phu
Ny, TGA, FT-IR, SEM va TEM (Hinh 1).

Gian d6 nhiéu xa tia X cta vét liéu MCM-41 khong
ghi nh4n dugc cdc dinh dic trung cho cic tinh thé.
biéu d6 chiing 6 ring, vat liéu tdng hop dugc c6 ciu
tric vo dinh hinh. Hinh dnh thu dugc tit kinh hién

vi dién tti quét (SEM) cho thdy hat nano ¢ dang hinh
cau, kich thuéc dong nhét véi dusng kinh trung binh
100 nm. Bé mét g6 ghé ctia cac hat 1a do sy hién dién
ctia 16 x6p trong cdu tric. Hinh anh ti kinh hién vi
dién ti truyén qua (TEM) gitp quan sat dugc hinh
dang cdu ctia cac hat nano va mang 1u6i16 x6p. Pudng
ding nhiét hdp phu nitrogen cia MCM-41 dugc do
& 77 K thé hién céc budc dic trung ctia dudng ding
nhiét loai IV la cdc vat liéu c6 cdu tric 16 x6p meso,
phu hgp v6i két qua TEM. Dién tich bé mit Brunauer-
Emmett-Teller (BET) clia vit lidu 1a 845 m? g_l véi
kich thudc 16 x6p tinh theo ly thuyét Barrett-Joyner-
Halenda (BJH) x4p xi 35 A. P& x4c dinh thanh phan
trong céu truc, vat liéu MCM-41 dugc phan tich nhiét
trong lugng vi sai (TGA). Két qua cho thay vatliéu bén
nhiét dén 800°C, su giam nhe vé khéi lugng (10%)
dugc giai thich cho sy ph4n hay ctia nhiing thanh
phén hiiu co con bam trén vét liéu. Phé hong ngoai
ctia vatliéu th€ hién dao dong & ving 1090-1140 cm ™ 1
la cac dich chuyén tit dao dong vg;_o tai s6 séng 1080
cm~! théhién sy hinh thanh lién két Si-O-Si trong vat
liéu.

Kha nang hap phu adenosine cua vat liéu
MCM-41

Kha ning hdp phu adenosine cta vét liéu MCM-41
dugc khdo sat tai cdc néng do ctia adenosine trong
nude DI tif 1 d&én 20 mg mL~'trong 24 gid. Gid tri
qe thé hién kha ning tai thudc cta vét liéu. Tu do
thi Hinh 2, nhan thdy gia tri q.tdng din theo ndng
d6 va dat cuc dai 1699 mg g~! tuong ting v6i néng
dd adenosine 20 mg mL~!. Qu4 trinh khéo sat chi
diing lai & néng d6 20 mg mL~! micdiiq, dangcéxu
hudng ting 1én bai vi adenosine két tinh trong nudc &
ndng d6 cao hon 20 mg mL~!. & néng do cao, adeno-
sine bi két tinh do d¢ tan trong nudc ctia adenosine
kém & nhiét do phong. Adenosine c6 2 gid tri pKa
la 3,5 va 12,5, vi vay trong moi trudng pH cang thip
adenosine cang tan t6t trong nudéc do ton tai & dang
mudi, han ché dugc su két tinh.

Poéng hoc hap phu

Anh hudng ctia thoi gian dén qua trinh hdp phu trén
vat lieu MCM-41 dugc nghién cGu. Nhu hién thi &
Hinh 3, qua trinh hdp phu dat gia tri cin bang sau
1440 phut. Kha nang hdp phu cén bing g, ctia vat
liéu1a 689 mg g~! (Hinh 3).

Pong hoc ctia qua trinh hdp phu adenosine trén vat
liéu MCM-41 dugc tinh dua trén mo6 hinh dong hoc
gia bac nhit va gia bac hai. Phuong trinh tuyén tinh
ctia mo hinh gia bac nhAt va gia bac hai dugc biéu thi
bing biéu thiic (2) va (3)2!:

In(ge — qr) = In(qe) — kgt ()
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Hinh 1: Céc két qua phan tich mau MCM-41. a) P-XRD; b) Budng dang nhiét N, & 77 K; c) Phan tich nhiét trong
Iugng vi sai; d) Phé hdng ngoai (FT-IR); e) Anh SEM; f) Anh TEM.
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Hinh 2: Anh hudng clia néng d6 adenosine Ién kha ning hap phu ctia MCM-41
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Hinh 3: Anh hudng clia thai gian 1én kha ning hip phu adenosine clia MCM-41. Néng dé 10 mg mL~!

1 1 t

q ko2 ge
Trong d4, t la thai gian hdp phu (phut), q. va q; (mg

gfl) la lugng adenosine hip phu tai thoi diém can
1

©)

bang va tai thoi diém t, kg (phat™!) va ko (g mg~
phit~!) 14 hiing s6 t6c d6 ctia md hinh déng hoc gia
bac nhét va gia bac hai.

D6 thi ctia phuong trinh dong hoc gia bac 1 va bac 2
dugc biéu dién 6 Hinh 4. Gia tri cdc tham s6 cta biéu
thiic gia bac 1 va bac 2 dugc liét ké & Bang 1. Két qua
tti Hinh 4 cho thdy mo hinh gia bac hai do ¢ d¢ tuyén
tinh cao (R2=0,9987). Gi4 tri qe tinh todn ti d6 thi gia
béc 2 gan véi gid tri thuc nghiém. Tl nhiing két qua
thu dugc, chung t6i két ludn dong hoc hip phu cta
MCM-41 tuén theo mo hinh gia bac 2 véi ky 1a 1,47
x 1074 g mg~! phat~!.

Nhiét déng hoc hip phu

Céc thong s6 nhiét dong ctia qué trinh hdp phu adeno-
sine 1én vat liéu MCM-41 dugc tinh todn théng qua
cac phuong trinh (4) va (5) 22,

AS AH

Je
de =2 =/ 4
W& =R " RT @

AG=AH-TAS (5)

Trong d6, R 14 hing s6 khi 1y tuéng (8,314 J mol !
K~1), T 1a nhiét d6 tuyet dsi (K), AH 1a bién thién en-
thalpy (k] mol™ 1), AS 12 bién thién entropy (J mol~!
K1, AG1a néang lugng tu do (k] mol™!).

Tt d6 thi tuong quan gitiaIn (q./C,) va 1/T, cac thong
s6 nhiét dong dugc liét ké & Bang 2. Ning lugng tu
do AG ctia qud trinh hip phu adenosine cua vat liéu
MCM-41 & nhiét d6 (303 -333 K) la 4m, enthalpy AH
=-15,71 k] mol ~! va entropy AS = -17,04 ] mol~!
K~!. Gié tri 4m ctia AG chiing to qua trinh hdp phu
dugc chit cua vat liéu xay ra ty phét trong khoang
nhiét do khao sat. Gia tri AH am chung té qud trinh
hép phu toa nhiét dong thai AS 4m chiing to su giam
tinh ngau nhién ctia dung dich ran trong sy hép phu
adenosine 1én MCM-41.

Gidi phéng thudc trén vat liéu

Kha ning gidi phong adenosine cia MCM-41 trong
modi trudng PBS (pH 7,4) dugc so sanh véi su giai
phéng adenosine ty do. Két qua dugc biéu dién & do
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Hinh 4: a) Mé hinh déng hoc gia bac 1 va b) mé hinh déng hoc gia bac 2 clia qua trinh hap phu adenosine ctia
MCM-41

Bang 1: Cac théng sé tir do thi gia bac 1 va bac 2 cGia qua trinh hap phu adenosine cia MCM-41

Gia bac 1 Gia bac 2
ky (Phﬁtil) e, cal (mggil) R? ko (gmgfl Phl’ltil) e, cal (mg gil) R?
0,0014 192 0,5170 1,47 X 104 714 0,9987
42|
A 1=
40 y = 1889,5x - 2,05
Q ! R? = 0,9946
g 39+
= i
38+
37k
gl ®
I 1 I 1 I 1 I Il I 1 I 1L I

0,00300 0,00305 0,00310 0,00315 0,00320 0,00325 0,00330
1T

Hinh 5: Nhiét déng hoc ctia qua trinh hap phu adenosine cia MCM-41
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Bang 2: Cac théng sé nhiét déng clia qua trinh hap phu adenosine cia MCM-41

T (K) AH (k] mol™!) A (J mol™1) AG(KJ mol~!)
303 -15,71 -17,04 -10,55
313 -10,37
323 -10,20
333 -10,03
r L &
50
2 40
= —@— MCM-41@adenosine
5 —@— Adenosine ty do
L3}
@
ko))
S}
D
T r——l B B
10 F
w L | 1 | L | L | L
0 10 20 30 40 50
Thei gian / gior

Hinh 6: Kha nang gidi phéng adenosine cia MCM-41 va adenosine tu do qua tui thdm tich trong méi trudng PBS

(pH 7,4)

thi Hinh 6. Hiéu sudt giai phong thudc ting nhanh
trong 1 gi& d4u va dat cn bang sau 3 gid v6i hiéu suét
giai phong dat 54%. So sanh véi lugng adenosine tu
do, hiéu sudt MCM-41 giai phong t6t hon. Diéu nay
cho thdy vai tro bao vé cia MCM-41 d6i v6i phén tu
adenosine trong diéu kién PBS (pH 7,4) 3.

KET LUAN

Vat liéu silica MCM-41 dugc tong hgp trong diéu kién
ém diu va cho hat c6 kich thu6c nano. Hat nano silica
¢6 dién tich bé mit trung binh va ¢4 16 x6p 16n. Kha
néng tai adenosine 1én vat liéeu MCM-41 la dang ké,
lén dén 1699 mg trén 1 g hat. Nghién ctiu vé dong
hoc cho thdy MCM-41 ¢4 t6¢ d6 hdp phu dugc chit

nhanh. Sy hép phu adenosine xay ra tu phat dya vao
nghién ctiu nhiét dong hoc. Ngoai ra sy giai phong
thudc cia MCM-41 xay ra kha nhanh, phu hgp ting
dung cho viéc diéu tri nhiing cidn bénh cdp tinh.

XUNG DOT LO1iCH

Céc tac gia khéng dinh khong c6 xung dot loi ich doi
v6i cdc nghién ciu, téc gid va xuét ban bai béo.

PONG GOP CUA TAC GIA

Nghién ctiu nay dugc thiét ké bai tac gia Mai Ngoc
Xuan Dat va Poan Lé Hoang Tan. Tac gia Danh Thi
Xuan Lua, bang Pinh Minh Huy, Nguyén Van Ha,
Ta Thi Kiéu Hanh va Mai Ngoc Xuan Pat tién hanh

939



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién, 5(1):933-941

khéo sat thyc nghiém, thu thap s6 liéu va xt ly két
qua. Tac gid Ding Dinh Minh Huy, Nguyén Vin Ha,
DPoan Lé Hoang Tan, Ta Thi Kiéu Hanh, Lé Minh Tri,
Phan Bach Thang va Mai Ngoc Xué4n Dat tham gia viét

va hoan thién ban théo.

LOI CAM ON

Nghién ctiu nay dugc tai trg bdi Bo Khoa hoc va
Cong nghé Viét Nam trong khuén khé dé tai ma s6
DTDL.CN-03/19.
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ABSTRACT

Mesoporous silica nanoparticles (MSNs) are used as drug delivery materials because of their out-
standing features such as large surface area, easy synthesis and high biocompability. In this
study, inorganic mesoporous nanosilica material, MCM-41, was synthesized by sol-gel hydrother-
mal method using tetraethyl orthosilicate precursor (TEOS). The material structure and composi-
tion were analyzed by X-ray power diffraction (P-XRD), N, adsorption isotherm, thermalgravimetric
analysis (TGA) and Fourier-transform infrared spectroscopy (FT-IR). Its morphology was examined
by scanning electron microscopy (SEM) and transmission electron microscope (TEM). The results
showed that synthesized MCM-41 has a spherical shape, homogeneous with an average size of 100
nm. The specific surface area is 845 m? g~!, the pore size is approximately 35 A. It has high thermal
stability until 800°C. FT-IR result showed the formation of the Si-O-Si bond in the structure. The
adenosine loading capacity of MCM-41 was investigated based on the influence of loading factors
including adenosine concentration, time, solvent, and temperature. The kinetics and thermody-
namics of the adsorption processes were also studied. The adenosine loading ability on MCM-41 is
significant high, approximately 1699 mg g~!. The kinetic and thermodynamic results showed that
the drug adsorbed of MCM-41 occurred with fast rate and spontaneously. Moreover, the release
profile of adenosine proved that the drug release process occurred quickly which is suitable for
application in acute disease treatment.

Key words: nanosilica, adenosine, drug loading, porous nanomaterial, drug delivery

Cite this article : Danh XL T, Dang M D, Van HN, TaH KT, Doan T L H, Mai N X D, Minh T L, Phan B T.
Study on adenosine loading capacity of porous nanosilica for application in drug delivery. Sci.

Tech. Dev. J. - Nat. Sci.; 5(1):933-941.

941
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