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TOM TAT

Nanosilica (nano SiO,) la vat ligu dugc ung dung rong rai trong linh vuc khoa hoc ky
thuat. V6i cac dic tinh 6n dinh vé ciu trac, giy doc thap hon cac vat liéu nano khac (nano
vang, nano sat tir), tuong thich sinh hoc cao nén nanosilica c6 kha ning ting cudng cac hoat
tinh sinh hoc, sy két dinh ctia hydrogel d6i v6i mé mém, ting kha ning bam dinh va ting sinh
cua té bao. Viéc két hop curcumin va nano SiO, tao thanh cac hat nano SiO,-curcumin c6 kha
ning hoa tan tbt, giup ting dién tich tiép xtic va bao toan hoat tinh sinh hoc cua curcumin.
Nghién ctru nay danh gia hoat tinh cta hat nano SiO,-curcumin 1én dong nguyén bao soi & giai
doan in vitro va thir nghiém diéu tri vét bong trén mé hinh chuét Mus muscullus var. albino.
Két qua cho thay, & ndng d6 5% hoat chat nano SiO,-curcumin gitip dong nguyén bao soi sinh
truong, phat trién tot hon va cho két qua diéu tri vét bong trong 16 ngay so véi 19 ngay diéu tri
trén mau chi sir dung curcumin hozc nanosilica.

Tuwr khéa: Curcumin, nguyén bao sgi, nanosilica, nano SiO,-curcumin.

1. MO PAU

Nanosilica 1a ngudn nguyén liéu vo cting quan trong trong linh vuc khoa hoc cong nghé
cao. Vé ing dung nanosilica trong hé théng dan truyén thudc, tir nim 2001 dén 2011 c6 hon
300 bai bao dugc cong b trong y sinh hoc [1]. Nanosilica 6n dinh vé cu trac, kha ning giy
doc thap hon so véi cac vat liéu nano khic (nano vang, nano sit tir), kha ning twong thich
sinh hoc cao [2].

Tir 1au, ci nghé duogc xem nhu mét thin dwoc do cac dic tinh didu trj bénh cua
curcumin nhu: kha ning khang khuan, khang viém, ting kha ning mién dich, diéu tri cac
bénh v& da day [3, 4]. O diéu kién binh thuong, kha ning hoa tan ciia curcumin trong nudc
kém 1am han ché chirc ning sinh hoc cua né, nén khi sir dung don thuan curcumin cho hiéu
qua diéu tri khong cao.

Dé khéc phuc cac han ché trén, su két hop curcumin véi nano SiO, (nanosilica) s& gitip
cac hat nano SiO,-curcumin c6 kha ning hoa tan tét hon, tang dién tich tiép xtic va bao toan
hoat tinh sinh hoc ctia curcumin [5]. Tuy nhién, viéc st dung khong dung ham Iuong sé gay ra
tac dung phu khéng mong muén.Véi dinh huéng tao ra mot san pham chire ning gitp ting kha
nang hap thy ctia duoc liéu vao bén trong co thé, nghién ctru nay gitip lam rd kha nang diéu tri
vét thuong ho, vét bong cua hat lién hop nano SiO,-curcumin & quy mé in vitro va in vivo.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Nguyén liéu

Cu nghé vang thu mua & Pdng Nai, co kich thudc twong dong, cu tuoi, vé mau niu nhat
bén trong mau vang cam. Curcumin 95% mua tai Cong ty CP Duoc pham Thién Nguyén,
TP. H6 Chi Minh.

Nanosilica duoc cung cap boi Phong Thi nghiém chuyén nganh Cong nghé Mai truong,
Truong Pai hoc Thu Dau Mot, Binh Duong. Nanosilica ¢6 kich thugc 50 nm, néng do
10% (w/v) trong ethanol.

Dong nguyén bao soi dugc ldy tir phoi chudt nhit Mus muscullus var. albino tir 14 dén
20 ngay tudi. Chuot nhat trang Mus musculus var. albino duwgc mua tai Vién Pasteur TP. HO
Chi Minh.

2.2. Phwong phap

2.2.1. Ly trich thu tinh thé curcumin

Cu nghé vang dugc 1am sach, got vo va cat lat mong (3 mm). Tién hanh sy kho trong
ta siy ¢ 80 °C trong 4 gio, sau d6 nghién min thu duoc bot nghé (d6 4m 11%). Thuc hién
qua trinh ly trich v6i dung mai ethanol theo ty 1¢ 15:1 (dung méi: duoc lidu) bang thiét bi
Soxhlet trong thoi gian 4 gio. Dung dich sau ly trich dugc ¢6 quay chan khong & 40 °C d&én
thé tich 1/5, dé két tinh & nhiét ¢o phong va tién hanh thu nhan curcuminoid.

2.2.2. Pinh tinh curcumin bang phwong phdp sdc ky 16p mong

Hoa tan curcuminoid véi dung méi aceton. Ong mao quan duge ding dé hat mot it mau
d3 hoa tan trong chai bi chim 1én ban mong. Mau thir dwoc cham thanh tirng mau nho, chim
thanh tirng vach co kich thudce 1,3 mm hoac 1,5 mm, cac mép vét cach nhau 1 cm, cach 2 mép
bén 1-1,5 cm, cach mat thoang ctia dung méi 0,5-1,0 cm. Cho dung méi chloroform - ethanol
(ty 16 25:1) khai trién vao binh séc ky, cho ban mong vao tién hanh chay. Khi dung méi mao
dan 1én toi vach gioi han cua ban mong, lay ban mong ra va say nhe dé dung méi bay hoi hét.

2.2.3. Pinh tinh curcumin bdng phwong phdp quang phé hong ngogi FTIR (Fourier
transform infrared spectroscopy)

Céc nhom ciu tric chirc nang ciia curcumin dugc xac dinh bang phwong phap FTIR,
phd IR duoc ghl lai trén quang pho FTIR bang thiét bi FTIR Bruker trong dai tan s
4000-400 cm™. Phd FTIR cua hop chat curcumin duoc do tai Vién Cong nghé Hoa hoc.

2.2.4. Dinh heong curcumin bang phwong phép dung dwong chudn

Hoa tan curcuminoid trong dung méi ethanol véi cac diy nong do 0,001 mg/mL;
0,003 mg/mL; 0,005 mg/mL; 0,007 mg/mL; 0,009 mg/mL va tién hanh do do hap thu & budc
song 426 nm [6]. Tur két qua do duoc, xay dung phuong trinh duong chuin xac dinh ham
lugng curcumin trong hon hep curcuminoid.

2.2.5. Tao hat lién hop nanosilica-curcumin

Cho 40 mL ethanol pha tron véi 10,0 mL nuéc khir ion va 2,0 mL dung dich amoniac
trong binh phan tng. Dit binh phan ng vao may danh song siéu 4m ¢ tan sb 50 Hz trong
20 phut ¢ 60 °C. Sau do, thém 2,0 mL tetraethyl orthosilicate (TEOs) vao dung dich trong
vong hai phut. Tién hanh bd sung 50 mg curcumin vao hdn hop, sau d6 dung dich lién tuc
dugc danh soéng siéu 4m tan sé 50 Hz. Binh phan tng dwoc dit trong 16 & 40 °C trong 24 gid
dé 1am bay hoi dung méi, sau d6 duoc rira trong nuéc khir ion.
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2.2.6. Xdc dinh hinh thdi va kich thudc hat lién hop nanosilica-curcumin beng kinh hién Vi
dién tur truyén qua (TEM)

Hinh thai va kich thuc hat lién hop nanosilica-curcumin dugc chup bang kinh hién vi
dién tir Jem-1400 (Jeol, Ltd.) (voi dién ap 100 kV) tai Truong Pai hoc Bach khoa, TP. HO
Chi Minh.

2.2.7. Xac dinh nhém cdu triic chire ndng cua hat lién hop bang phwong phdp quang phé
hong ngogi FTIR

Céc nhom cau trac chirc ning cuia nanosilica-curcumin duge xac dinh bang phuong
phap FTIR, phd IR duoc ghi lai trén quang ph6 FTIR bang thiét bi FTIR Bruker trong dai tan
s6 4000-400 cm™ . Pho FTIR cua hat lién hop duoc do tai Vién Cong nghé Hoa hoc.

2.2.8. Thu nghiém hoat tinh nano SiO,-curcumin lén dong nguyén bao soi

Nano SiO,-curcumin 100 pg/mL dugc pha lodng véi diy ndng d6 0%, 5%, 10%, 15%,
20%. Dich té bao huyén phu ban diu duoc chuyén vao méi trudng nudi cdy DMEM
(Dulbecco's Modified Eagle Medium), 1% antimycotic c6 bd sung huyét thanh véi nong do
15% va nano SiO,—curcumin & cac nong do tir 0% dén 20%. Dong té bao dugc nudi ¢ diéu
kién 37 °C va néng d6 CO, 1a 5% [7]. Nguyén bao soi dugc danh gia mat do té bao bang dém
Neubauer va quan sat kha niang bam dinh dudi kinh hién vi sau mdi 24 gio nudi cay.

2.2.9. Thir nghiém kha ndang lanh vét bong trén mé hinh in vivo

Chuot Mus muscullus var. albino dugc nudi 6n dinh trong mét tuan. Chudt dugc giy mé
V6i ether va gy bong nhiét kho bang miéng kim loai nung néng trong 30 gidy véi thoi gian
gdy bong 3 gidy. Chia thanh cac 16 thi nghiém dé diéu tri: 16 1 ddi chung khong diéu tri, 16 2
str dung nanosilica, 16 3 st dung curcumin, 16 4 str dung hat lién hop nanosilica-curcumin.
Céac vét thuong dugc thoa déu voi cac dung dich nanosilica, nanosilica-curcumin, curcumin
2 lan/ngay, ltc 7 gio sang va 17 gid chiéu.
3. KET QUA VA THAO LUAN

3.1. Pinh tinh curcumin bang phwong phap sic ky 16p méng

C T

°l|

Hinh 1. Séc ky db curcumin cua mau chudn va mau thir (C: mau chuan; T: mau tht)

Két qua dinh tinh thanh phan bang sic ky ban mong cho thdy, miu chuan va mAu thi
nghiém c6 cung tri $6 Rf = 0,73 1a curcumin (Hinh 1). Mau thi nghiém cho 2 vét mau khac 1a
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demetoxy-curcumin c6 Rf = 0,60 va bis-demetoxy-curcumin c¢6 Rf = 0,50. C6 thé xac dinh
su hién dién cua hgp chat curcuminoid.

3.2. Pinh tinh curcumin bing phwong phap quang phd hong ngoai FTIR

90 100

80

70

Transmittance [%)]
50 60

40

30

- 3508.61
3385.10
297209 ——
294358 —
465.97

T T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1

Hinh 2. Ph6 hdng ngoai FTIR cua chat curcumin tach chiét

Quan sat khdi phd mau curcumin cho thdy, nhém O-H tu do c¢6 van hap thu vaéi tan sb
3508,61 cm™ twong tu vai két qua nghién ctiru cua Molan et al. [8], nhém CH vong thom ¢
van hap thu vai tan s6 2972,09 cm™ va 8111,51 cm™ nhom —CH, ¢6 véan hip thu véi tan sb
2943,58 cm™ va 1428,07 cm™ lién két H c6 van hap thyu véi tan s 3385,10 cm™ lién két C=0
¢6 van hap thu véi tan s6 1628,37 cm™ twong tur Vai két qua nghién ciru Rohman va Zhu [9, 10];
lién két C=C vong thom c6 van hap thu véi tan s6 1601,11 cm™ va 1509,43 cm™ tuwong tu
v6i két qua nghién ctru Rohman va Zhu [9, 10]. Két qua khao sat FTIR cho thdy, mau
curcumin tach chiét c6 cac phd hong ngoai ciia nhom chire nang twong tu véi phd hong ngoai
cua curcumin tir cac nghién ctru khac.

3.3. Tao hat lién hgp nanesilica-curcumin

Két qua phan tich TEM cho thdy, cac hat nanosilica-curcumin c¢6 dang hinh cau Vi
duong kinh tir 50 nm dén 200 nm va dugc bao boc bai curcumin nhu mét 16p vo (Hinh 3).

JEM-1400 100k x30k 100% 110!

Hinh 3. Hinh anh TEM cua hat nano SiO,-curcumin

91



Nguyén Lé Trdm Anh, Ngé Thi Nhw Suong, Lé Hong Nguyén, Lai Dinh Bién,...

Két qua duogc so sanh véi nghién ctru cia Fu et al [11], kich thudc hat nam & khoang
50-200 nm, két qua phan tich TEM cho hinh anh 1 nét vé cau trac vo 15i SiO,. O kich thuéc
nay phuc hop nanosilica- curcumin c6 kha ning hap thu tt hon va han ché dugc kha ning
tich tu trong gan va 14 lach.

3.‘4. Xac dinh nhém céu triic chire ning ciia hat lién hop bang phwong phap quang phd
hong ngoai FTIR

Nhitng d4u hiéu hat nanosilica 1a dao dong bat ddi xtiing cua Si-O & tan s6 1093 cm™
tuong tu voi két qua nghién ctu ciia Hamam et al. [12], dao dong bat d6i xting cua Si-OH ¢
tan s6 950 cm™ twong tu véi két qua nghién ciru cua Bolouki et al [13] va dao dong ddi xung
Si-O ¢ tan s6 798 cm™ tuong tu véi két qua nghién ctru caa Hamam et al. [12]. Dau hiéu cua
curcumin la ¢6 nhom OH ¢ tan s6 3508,61 cm' C=0 va C=C (enol) ¢ tan sé 1428,37-
1628,37 cm™, CH (methyl) 0 tan 50 2943,68 cm™ CH (aryl) & tan s6 2972,17 cm™ va COC &
tan s6 1028, 35 1279,47 cm™ (do c4u hinh di xtng va bat ddi xing cua chudi COC).
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Hinh 4. Phé hdng ngoai FTIR cua hat lién hop nanosilica-curcumin

Ph6 hdng ngoai cuia hat lién hop nanosilica-curcumin cho thay diu hiéu cua ca hai hat
nanosilica va phén tir curcumin (Hinh 4). Phan tir curcumin c6 thé gan vai cac hat nanosilica
v6i nhom hydroxyl enolic ma két qua trong chuyén ddi cua Si-O trai dai tir 1093 cm™ dén
953,17 cm™ trong khi cac nhom co ban cua diarylheptanoid cac nhoém mang mau cua
curcumin van con nguyén ven.

3.5. Thir nghiém hoat tinh nano SiO,-curcumin Ién dong nguyén bao sgi

Két qua & Bang 1 cho thay, trong ngay nudi dau tién, hau hét cac té bao déu thich nghi
VGi moi truong méi, & cac nong do 0%, 10%, 20% té bao tang sinh tdt, riéng & ndng do 5%
va 15% hinh dang té bao c6 thay dbi rd rét, té bao bit ddu lan. Quan sat hinh anh va dwa vao
sb liéu cho thiy ¢ méi trudng co bd sung 5% hoat chat nano SiO,-curcumin cac té bao ting
truong manh, mat do ting sinh 6n dinh qua cac ngay nudi cay. Bén canh d6, dong té bao &
néng d6 5% c6 kha nang bam tdt, cac chan lan rong trén bé mat dia (Hinh 5). Dua vao cac
yéu t6 trén, ching minh ndng do 5% la ndng d nano SiO,-curcumin t6i wu cho kha ning
tang sinh va lan rong cua dong nguyén bao soi.

92



Diéu ché hat lién hop nanosilica-curcumin hé tror diéu trj vét thuong hé, vét béng

Bang 1. Mat d té bao & cac ndng do khac nhau (x 10* t& bao/mL)

Ngay 0% 5% 10% 15% 20%
N1 80,0+18,71° | 24,0+6,0° 32,0+3,74* | 56,0+691" | 48,0+9,70®
N2 72,0+10,68® | 58,0+10,68* | 106,0+6,91° | 72,0+9,70®° | 74,0+9.27®
N3 114,0+16,91° | 60,0+8,37* | 90,0+3,16® | 76,0+1327* | 68,0+ 13,93
N4 12,0+ 2,0 24,0 + 5,10° 12,0+ 2,0 62,0+860° | 26,0+8,12°

Ghi chu: Vi * (p < 0,05) 1a cac khac biét c6 ¥ nghia thng ké & do tin cay 95%.

Hinh 5. Tinh bam dinh cua té bao theo cac ndng d6 hoat chit & ngay thir 4
3.6. Thir nghiém kha niing 1am lanh vét béng trén mé hinh in vivo

Ca 3 16 thi nghiém déu c6 hién tugng sung viém nhe, tao may sau 3 dén 4 ngay. Tuy
nhién, khong c6 hién tuong tao ma tring vang hay hoai tir trén vét bong. Lo 1 dbi chung c6
hién tugng sung do kéo dai hon 4 ngay, bé mat vét thuong c6 mau do sam va am udt. 0162,
3 va 4, hién tuong sung do chi kéo dai hon 2 ngay, bé mat vét bong kho va mau sic khong
qua tham d6. Piéu nay cho thdy, mirc d6 khang khuan ciia 3 mau sir dung curcumin, nanosilica
va hat lién hop nanosilica-curcumin tét hon mau déi chang.

Diéu tri in vivo déu khong gy hién tuong khang thude trén cac 16 2, 3 va 4, vét bong
hoi phuc binh thuong, khong c6 hién tugng viém nhiém, chudt hoat dong binh thudng, nhiét
do co thé on dinh, khong c6 hién tuong ting dong, stress hay bo an.

Trong 9 ngay dau, dién tich vét bong & cac mau gan nhu nhau. Dén ngay tha 12, 16 4
cho thay dién tich vét thuong giam nhanh hon, chi con khoang 0,42 cm, trong khi d6 16 1 1a
0,85 cm; 16 3 12 0,62 cm va 16 2 14 0,7 cm. Vao ngay thir 15 (Hinh 6) ciia qua trinh diéu tri,
vét bong ¢ 16 4 gan nhu lanh han (dudng kinh chi con 0,12 cm) va sang ngay thar 16 thi vét
bong lanh hoan toan (dudng kinh vét thuong ban dau 1a 1,4 cm), & cac 16 con lai vét bong chi
lanh hin sau 19 ngay.
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Bdng 2. Puong kinh vét bong ¢ cac mau khao sat (Pon vi: cm)

Ned Mau d6i chung Mau st dung Mau st dung nanosilica | Mau st dung nanosilica
gy Lo1 curcumin (L6 2) Lo63 —curcumin (Lo 4)
(Lo 1) (L6 3)

3 1,366 = 0,017% 1,383 £0,017° 1,383 £0,017° 1,317 £0,0172

6 1,250 + 0,000° 1,17 + 0,017 1,200 + 0,000% 1,150 + 0,029°

9 1,083 + 0,044° 0,867 + 0,016" 0,967 + 0,017 0,867 + 0,067°

12 | 0,850+ 0,029° 0,617 + 0,060" 0,700 + 0,058 0,416 + 0,044

15 | 0,367 +0,033¢ 0,250 + 0,029" 0,467 + 0,044° 0,117+ 0,017

18 | 0,067 +0,033% 0,033 + 0,03° 0,067 + 0,03° -

Ghi cha: Vi *°¢ (p < 0,05) 1a cac khac biét c6 y nghia thong ké & do tin cay 95%.

Két qua thu nhan dwoc sau 19 ngay diéu tri cho thdy miu sir dung hat lién hop
nanosilica-curcumin cho thoi gian diéu tri nhanh nhat (16 ngay), dién tich vét bong giam
nhanh nhit. Mau sir dung curcumin va nanosilica ¢é thoi gian hdi phuc, vét bong khong khac

nhiéu so véi mau ddi chimg (19 ngay).

Mau déi chin Mau sir dung Mau sir dung Mau sir dung
Ngay Lo 1) 9 Curcumin Nanosilica Nano SiO, —Curcumin
(L6 2) (L6 3) (Lo 4)
0
6
12
18

Hinh 6. Hinh anh diéu tri vét bong
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4. KET LUAN

Két qua nghién ciru cho thdy, & méi truong nudi cdy co bd sung 5% hoat chit nano
SiO,-curcumin gitip cac té bao ting truong manh, mat do ting sinh 6n dinh qua cic ngay
nuoi céy. Bén canh do, dong té bao & néng dd 5% co6 kha nang bdm tdt, cac chan lan rong
trén bé mat dia. Nong do 5% hoat chat nano SiO,-curcumin 14 ndng dé téi wu cho kha ning
tang sinh va lan rong cua dong nguyén bao soi.

O diéu kién binh thuong, kha ning hoa tan ciia curcumin trong nuée kém lam han ché
chirc nang sinh hoc cta nod, nén khi stir dung don thuan curcumin trong diéu tri bong thi
curcumin khong phat huy hét tic dung. Nanosilica 1a vat liéu nanocomposit, 1a cac qua cau
rong ¢6 kha ning tan t6t trong nudce va tao thanh 16p mang bao vé nhung khong c6 tac dung
diéu tri sinh 1y, chinh vi thé khi st dung don thuan nanosilica khong tao hiéu qua trong diéu
tri bong.

Céc hat nanosilica 1a chat nén bt giir curcumin gitp curcumin duoc phan tan dong déu
va duogc giit ¢b dinh trén bé mat cac hat nanosilica. Tir d6, nhd nanosilica ma curcumin c6
kha nang hoa tan tt trong nudc, dong thoi khong bi két tu. Két qua diéu tri tir hat lién hop
tét, chung to cac hat lién hop da bat gitr t6t curcumin, dong thoi cling di giai phong
curcumin trong qua trinh diéu tri vét bong. Hat lién hgp nanosilica-curcumin 1a su két hop
wu diém cling nhu khéc phuc nhugc diém cua curcumin va nanosilica.

Nghién ctru nay 1a giai doan dau trong viéc tng dung san pham nén céc thi nghiém chi
dugc thuc hién trong quy mo phong thi nghiém. Vi vay, can tiép tuc thir nghiém hoat chat
nano SiO,-curcumin ¢ giai doan 1dm sang va trién khai danh gia quy trinh san xuat trén quy
mo cong nghiép.
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ABSTRACT

NOVEL NANOSILICA ENCAPSULATED CURCUMIN
AS WOUND HEALING AGENT

Nguyen Le Tram Anh*", Ngo Thi Nhu Suong®, Le Hong Nguyen®,
Lai Dinh Bien', Nguyen Thi Lien Thuong®

'Ho Chi Minh City University of Food Industry

Thu Dau Mot University

*Email: anhtramlenguyen@gmail.com

Nanosilica (nano SiO,) is the most widely-used single material in the field of science and
technology. With its structural stability, lower toxicity and higher biocompatibility compared
to other nanomaterials (gold nanoparticles, magnetic nanoparticles), nanosilica has the
potential to enhance the biological activity, plays the role of adhesion hydrogel for soft tissue,
and increases adhesion and proliferation of cells. The combination of curcumin and nano SiO,
makes the nano SiO,-curcumin dissolve better and increase the contacted area and preserve the
biological activity of curcumin. In this study, the authors have evaluated the activity of nano
SiO,-curcumin in vitro fibroblast cell line and treatment of burn in Mus muscullus var. albino.
The result have shown that at a concentration of 5%, nano SiO,-curcumin results in better
growth and development of fibroblast cell and reduces the time for burn treatment within 16
days compared to control groups which use only curcumin or nanosilica within 19 days.

Keywords: Curcumin, fibroblast, nanosilica, nano SiO,-curcumin
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