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TOM TAT

Vat liéu nano khung hitu co kim loai (nano metal-organic framework, NMOF) c6 dac tinh do x6p
I6n va kha nang tuong thich sinh hoc ngay cang dugc nghién ctu nhiéu trong linh vuc y sinh, dac
biét la chat mang dugc chat. Curcumin ti cti nghé la hoat chat dugc st dung nhiéu trong déong y
va c6 kha nang hé trg diéu tri ung thu. Trong qué trinh téng hop vat liéu MOF, viéc s&r dung chat
hoat dong bé mat gitp kiém soat dugc hinh thai, qua trinh hinh thanh va phat trién tinh thé, cing
nhu kich thudc hat cla vat liéuTrong nghién clu nay, vat liéu nano MIL-100 (Fe) da dugc téng
hop thanh céng & nhiét dé phong vai su cd mét clia chat hoat dong bé mat polyvinylpyrrolidone
(PVP) @€ kiém soat kich thudc hat nano khodng 50 nm. Vat liéu sau khi téng hop dugc phan tich
bang cach st dung céac ky thuat phan tich tinh chat dac trung bao gébm nhiéu xa tia X dang bot
(PXRD), quang phé héng ngoai (FT-IR), phan tich nhiét trong luong vi sai (TGA) va hap phu dang
nhiét nitrogen & 77 K. K&t qua phan tich tinh chat cho thay vat liéu nano MIL-100 (Fe) c6 do két tinh
cao, dién tich bé mdt I6n va do bén nhiét cao. Ngoai ra, kich thudc hat dat dugc rat nhé chi khodng
50 nm. Nghién ctiu qua trinh hap phu curcumin cho théy vat liéu nano nay c6 kha nang hép phu
curcumin véi kha nang hap phu 1én t6i 64,36 mg g~ 1. Su h&p phu curcumin trén MIL-100 (Fe) tuan
theo mé hinh déng hoc hdp phu gia bac 2. Bén canh dé, nghién cu nhiét ddng hoc ching minh
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day la qua trinh hdp phu tu phét va tda nhiét.

Tuw khoa: curcumin, hdp phu dugc chét, MIL-100 (Fe), vat liéu nano khung hitu co kim loai

GIGI THIEU

Ngay nay cong nghé nano dugc ting dung rong rai
trong nhiéu linh vuc. Trong linh vic y hoc, nghién
ctiu thiét k& céc vat liéu c6 kich thude nano dé hip
phu va phén phdi dugc chit, nham ting hiéu qua st
dung ctia dugc chat va giam tac dung phul. Mot s6
vat liéu nano ndi bat cé thé ké dén nhu: hat nano
lipid rin (solid lipid nanoparticle-SLN)2, 6ng nano
carbon (carbon nanotubes)?, vat liéu silica x6p*, vat
liéu khung hitu co kim loai (MOF) 56 33 dugc st dung
lam chat mang thudc, mang dugc chat trong y sinh.
Mot s6 vu diém cta vat liéu MOF nhu: dién tich bé
mdt riéng 16n, kha nang hép phu cao, khung ciu truc
linh dong c6 thé thay ddi kich thudc, hinh dang ctia 16
x6p” cho tling ting dung cu thé trong nhiéu linh vuc
nhu hép phuy, luu trit va phan tach khi®, cdm bién?,
xtic tac !0, xt Iy moi trudng ! va dic biét 1a cic Ging
dung y sinh %6 S0 véi cac vat liéu hitu co khéc (thi du
liposome va micelles) va v6 ca (thi du nhu zeolite va
silica mesoporous) MOF lam chit mang thu6c c6 hiéu
sudt tai dugc chét cao (2 gram mot loai thudce bat ki
trén moi gram chdt rdn x8p so véi silica mesoporous
va chit mang hitu co thi thuéng chi tai dugc 0,3 mg) !2

va kha néng chtic ning hoa vt liéu d€ ting cudng ai
Iuc ctia thudc dén cic té bao dich. Sy ton tai cia mot
s6 kim loai trong co thé nhu sat trong hemoglobin va
c6 khoang 22 mM trong mau, dong (68 mM), man-
gan (180 mM), nickel (2 mM), va kém (180 mM) 13,
Dua trén co s nay, viéc sti dung vt liéu MOF (Fe,
Cu, Zn) c6 nhiing thanh phan tuong thich sinh hoc
v6i co thé 1a mot trong nhiing yéu t6 dugc lua chon
hang ddu. MIL-100 (Fe) la vat liéu c6 thanh phan hgp
phén kim loai sit dang trimesic Fe30(CO;)3 lién két
chelate v6i cau néi hitu co 1a dang vong phenyl it doc
cho co thé'*. Ngoai ra, vat liéu nay con cé dién tich
bé mit riéng 16n, trén 1500 m?/g, kich thudc 16 x6p
16n 15-18 A '° phit hgp cho nhiéu dugc chét nhu: as-
pirin 5 ibuprofen 16 doxorubicin 7, cefalexin®, doxy-
cycline, tetracycline '® va busulfan °.

Curcumin la dugc chét cé tac dung chéng viém khong
steroid, ho trg chiia tri bénh dai thdo dudng tuyp II,
ngédn nguia hoi ching nhéi mau co tim, tGc ché bénh
Alzheimer?%?!, Tuy nhién trong nhiing nim gin day,
nhiéu nghién ctiu da chi ra viéc st dung lugng thiia
curcumin qué liéu c¢é thé gy anh hudng nghiém trong
dén stic khoe va c6 thé din dén ti vong??. Trong
nghién ctiu nay, ching t6i da nghién ctiu sy hip phu

Trich dan bai bdo nay: Trang NTT, Y D T, Linh N HT, Hanh T T K, Théng P B, Tan D L H. Nghién ctu qua
trinh hap phu curcumin ctia vat liéu nano khung hitu co kim loai tdm s3t. Sci. Tech. Dev. J. - Nat. Sci,;
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in vitro cia curcumin 1én vat liéu nano MIL-100 (Fe)
trong dung dich ethanol d€ nghién cttu tiém nang st
dung vt liéu nano MIL-100 (Fe) lam chéit hip phu
loai bd lugng curcumin du thuia. Véi kich thuée dudi
100 nm, vat liéu sé dé dang luu thong trong co thé,
dong thoi c6 thé cai thién tinh chit duge dong hoc
ctia thuéc!®. Két qua thu dugc tii quy trinh téng
hop vat liéu nano MIL-100 (Fe) lugng lén & nhiét
do phong véi su c6 mit ctia chit hoat dong bé mat
polyvinylpyrrolidone (PVP) cho ra cac hat nano MIL-
100 (Fe) véi kich thude 50 nm véi do x0p, do két tinh
cao. Khao sat kha nang hdp phu curcumin lén vét liéu
nano MIL-100 (Fe) cho th&y kha ning hdp phu 1én t6i
64,36 mg g~ ! phit hop v6i mod hinh dong hoc gia bac
2. Khéo sat nhiét dong hoc cho thdy qua trinh hip
thu la tu phat (AG® <0) la qua trinh toéa nhiét ( AH®
<0) di kém véi sy gidm tinh ngdu nhién ctia dung dich
curcumin sau khi hdp phu lén vit liéu.

VAT LIEU VA PHUONG PHAP

Héa chat

Curcumin (98%) dugc mua tii Acros. Trimesic
acid (95%), iron(II) chloride tetrahydrate (99%),
polyvinylpyrrolidone (MW: 55000) dugc mua ti
Sigma-Aldrich. Sodium hydroxide dugc mua ti
Merck. Ethanol (99,5%) dugc mua ti Fisher.

Thiét bi

Mady nhiéu xa tia X dang bot (PXRD) Bruker D8 Ad-
vance. Mdy do hdp phu ding nhiét nitrogen Quan-
tachrome Autosorb-iQ2. M4y phén tich nhiét trong
lugng vi sai TA Q500 Thermal Analysis. May do phé
FT-IR Bruker Vertex 70. Mady khudy tu diéu nhiét
IKA-RET. Mdy do quang ph6 UV-VIS JASCO V-670.
Hé kinh hién vi FESEM ctia HITACHI S-4800 (Nhat
Bén).

Qui trinh téng hop vat liéu nano MIL-100
(Fe)

Chudn bi hén hgp A gdm benzene-1,3,5-tricarboxylic
acid (H3BTC) (2,50 mmol; 537 mg), polyvinylpyrroli-
done (PVP) (0,90 mmol; 50 mg) va sodium hydrox-
ide (NaOH) (7,50 mmol, 300 mg) dugc hoa tan trong
8 mL nudc loai ion sau d6 dugc chiéu xa siéu 4am
trong 10 phut. Chuén bi hén hgp B gom iron dichlo-
ride tetrahydrate (FeCl,.4H,O) (3,75 mmol; 475 mg)
dugc hoa tan trong 8 mL nudc loai ion. Cho ti ti
hén hop B vao hon hgp A sau d6 khudy tit trong 4
gi¢ & nhiét d phong. Sau khi phan ting két thuc, két
tlla mau vang niu dugc thu bang cach ly tim & téc do
14.000 vong/phut trong 10 phat va rtia 3 1an véi dung
dich nuéc loai ion trong 1 ngay. Sau d6, san phim

879

dugc trao d6i véi ethanol trong 1 ngay. San ph&m sau
khi dugc trao d6i trong ethanol dugc hoat hod & 85°C
trong diéu kién chan khong trong 24 gio.

Thuc nghiém hap phu curcumin Ién vt liéu
nano MIL-100 (Fe)

Nghién ctiu khé ning hép phu clia curcumin lén vt
liéu nano MIL-100 (Fe) trong pham vi néng d6 dung
dich curcumin trong ethanol 0—1600 mg L™! trong
3 gio. Trudc cac thi nghiém hdp phuy, vat liéu nano
MIL-100 (Fe) da dugc hoat hoa & 85°C trong chin
khong. Cho 5 mg vt liéu vao 5 mL dung dich cur-
cumin v6i nong d6 nhét dinh, khudy trong 3 gis &
nhiét d6 phong. Sau khi hip phy, cic miu dugc tich
ra bang cach ly tim & tdc do 14.000 vong / phut trong
10 phat. Lugng chédt hip phu dugc phan tich bing
UV-Vis. Kha nang hép phu (q.) dugc tinh dya trén
cong thic??:

(Co—Cp)V

W 1

de =

Trong d6: Co va Ce (mg L-1) 14n lugt 1a néng do ban
dau va néng do can bing ctia curcumin, V (L) la thé
tich ctia dung dich curcumin va W (g) 1a khéi lugng
ban dau ctia vat liéu.

Nghién citu déng hoc hip phu

Dai véi cac nghién ctiu dong hoc, 5 mg vét liéu nano
MIL-100 (Fe) dugc phéan tan trong 5 mL dung dich
curcumin trong ethanol c6 néng 6 1000 mg L', Sau
d6, khudy ti & céc thoi diém khéc nhau (30, 60 90, 120,
150, 180 phut). Sau khi hdp phy, cdc mau dugce ly tim
& toc do 14000 vong / phut trong 10 phut d€ thu dugc
dung dich néi, sau d6 dugc phén tich bing UV-Vis.

Nghién ctru nhiét dong hoc

Qud trinh nhiét dong hdp phu dugc thuc hién nhu
saw: 5 mg vat liéu nano MIL-100 (Fe) dugc phin
tan trong 5 mL dung dich curcumin trong ethanol cé
néng d6 1000 mg L', khudy trong 3 git & céc nhiét
d6 khac nhau (303, 313, 323 va 333 K). Sau khi hdp
phu, cdc mau dugc ly tim & téc do 14000 vong / phut
trong 10 phut d€ thu dugc dung dich ndi, sau d6 dugc
phén tich bang UV-Vis.

KET QUA VA THAO LUAN

Phan tich ciu tric

Mau nano MIL-100 (Fe) sau khi dugc hoat hoa ¢ nhiét
d6 85°C trong diéu kién 4p sudt thap, dugc phén tich
tinh chdt bing cic phuong phap nhu PXRD, FT-IR,

TGA va hdp phu déng nhiét nitrogen ¢ 77 K. Gian
d6 nhiéu xa tia X dang bot (PXRD) clia miu nano
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Hinh 1: Phan tich PXRD ctia nano MIL MIL-100 (Fe) , mau tinh toén tur dit liéu tinh thé don (mau den) dugc so sanh
véi mau thir nghiém tir mau bét nano MIL(Fe)-100 (mau dd). (b) Budng dang nhiét N, & 77 K clia nano MIL-100
(Fe),cac hinh vuéng déng va md tuong Uing la cac su hap phu va gidi hap. (c) Phé FTIR cla linker H3BTC (mau den)
va nano MIL-100 (Fe) (mau dd). (d) Phan tich nhiét trong lugng vi sai cia mau nano MIL-100 (Fe) da hoat héa & téc

do6 gia nhiét 5°C/ phut trong dong khong khi.

MIL-100 (Fe) sau khi hoat hod c6 tin hiéu triing khép
v6i tin hiéu nhiéu xa tinh todn tit di liéu phén tich
nhiéu xa tia X don tinh thé, cho thdy cdu truc cta vat
liéu téng hop nhu vét liéu da cong bé (Hinh 1 a)’.
Dudng déng nhiét hdp phu nitrogen (Hinh 1 b) ctia
nano MIL(Fe)-100 dugc do 6 77 K v6i N la dudng
dang nhiétloai I. Dién tich bé mit dugc tinh todn theo
md hinh hdp phu Bruher-Emmett-Teller (BET) nano
MIL-100 (Fe) la 1800 m? g~ ! va kich thudc 16 x6p
trung binh ctia vat liéu 1 khoang 20 A. Phé FTIR clia
mau nano MIL-100 (Fe) cho théy sy hién dién ctia cic
tinh hiéu ddc trung nhu dao dong ciia nhém C-O &
1453 cm~ !, dao dong dan cua C=C § 1585 cm~ !, dao
dong uén C-H & 760 cm ™! (Hinh 1 ¢). Dong thai,
khéng c6 su xudt hién tin hiéu dic trung ctia PVP 56
song 1625, 3045 va 3452 cm ™!, diéu nay chiing minh
ring chit hoat dong bé mit da dugc loai bé hoan toan
sau qua trinh trao d6i dung moi cta vét liu. Gian
d06 phan tich nhiét trong lugng vi sai (TGA) cia mau
nano MIL-100 (Fe) cho théy vét liéu c6 do bén nhiét

la 320 °C (Hinh 1 d). Sau khi phan hty hoan toan,
phén con lai chiém khoang 32,9%.

Céc hat nano MIL-100 (Fe) sau d6 dugc phén tich
hinh théi, kich thudc hat bang kinh hién vi dién tu
quét phén giai cao (FE-SEM). Hinh 2 cho thdy vit
liéu nano MIL-100 (Fe) téng hgp bing phuong phap
khudy tt c6 su tham gia cta chit hoat dong bé mit
c6 d6 déng déu cao, hat hinh khéi hinh ciu va kich
thuéc khoang 50 nm.

Hoat ddng hap phu curcumin ciia nano MIL-
100 (Fe)

Su hép phu curcumin 1én miu nano MIL-100 (Fe)
dugc thyc hién trong dung dich ethanol & 25°C. Sau
d6, st dung phép phan tich UV-Vis dé xdc dinh sy hdp
phu curcumin. Hinh 3 cho thdy dudng ding nhiét hdp
phu ctia curcumin trén mau vét liéu trong 3 gid & tliing
dung dich curcumin c¢é néng d¢ khac nhau. Khi ting
néng d6 curcumin 1én 1600 mg L', kha ning hip
phu ctia cac vat liéu nay tiép tuc ting, nhung khi kéo
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Hinh 2: Anh chup FE-SEM m3u nano MIL(Fe)-100

dai nong d6 hép phu, cic thi nghiém khong thé tiép
tuc thuc hién dugc vi curcumin bi két tinh lai. Cho
nén, nano MIL-100 (Fe) hdp phu curcumin & néng
d0 cao c6 thé dugc quy cho hién tugng ngung tu mao
quan do kich thuéc hat nano ctia chit hip phu?*.

Pdng hoc hap phu curcumin

Anh huéng ctia théi gian dén sy hdp phu curcumin
trén vat liéu nano MIL-100 (Fe) v6i ndng d6 1000 mg
L~! dugc nghién ctiu dong hoc hédp phu. Hinh 4 a
qua trinh hip phu dat dén trang thdi cAn bing sau 120
phat. Kha nang hip phu can bing ctia nano MIL-100
(Fe) qe 12 64,36 mg g~ !. Su thay d6i lugng hép phu
theo thoi gian dugc mo hinh héa trén moé hinh gia
béac 1 (Hinh 4 b) va m6 hinh gia bac 2 (Hinh 4 ¢)

Céc mo hinh dong hoc gia bac 1, gia bac 2 va khuéch
tan noi bao dugc tinh toan theo cac phuong trinh 25,

In(ge — qr) = In(ge) — k¢ (2)
t 1 t
— =+ — 3
qt qu% qe 3)
=kt +1 (4)

Trong d6 q. (mg gfl) va q; (mg g’l) la lugng chat
curcumin dugc hdp phu & trang théi cAn bang va tai
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thoi diém t (pht); t (phat) 13 thoi gian hip phu va kg,
ky (min~!) 1a héng s6 t6c do hdp phu dong hoc gid
bac 1, bac 2; k; (mmol g*1 phl’ltfl/z) la hang s6 t6¢
d06 khuéch tan noi bao.

Céc gia tri tinh todn ctia cac tham s6 dong hoc va hé
6 tuong quan dugc tém tit trong Bang 1. So v6i mo
hinh dong hoc gia bac 1, mé hinh dong hoc gia bac 2
pht hgp véi dit liéu thyc nghiém hon véi hé s6 tuong
quan (R?) cao hon so véi hé s6 tuong quan (R?) clia
mo hinh gid bic 1. Ngoai ra, lugng hép phu cin bing
(qe) dugc tinh tit mo hinh gia bac 2 pht hgp véi di
liéu thuc nghiém. Nhiing két qua nay cho théy ring
curcumin hép phu trén nano MIL-100 (Fe) tuan theo
mo hinh gia bic 2. Cac gid tri g, so v6i t1/2 chia thanh
hai phan doan tuyén tinh (Hinh 4 d), cho thdy qud
trinh khuéch tan ndi bao dugc tién hanh qua hai bude.
Céac m6 hinh ddng nhiét hdp phu ctia curcumin lén
nano MIL-100 (Fe) dugc khao sat & 25°C trong 3 gio.
Hai mo hinh dng nhiét dugc st dung phd bién nhét
la m6 hinh Langmuir va Freundlich da dugc ap dung
dé mo phong cac dudng ding nhiét hdp phu (Hinh 5).
Phuong trinh todn hoc tuyén tinh (5), (6) cia moé hinh
Langmuir va Freundlich dugc trinh bay nhu sau 26,

Cel L

e KLQmax+q © ( )

max
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Hinh 3: Anh hudng ctia néng d curcumin dén kha nang hap phu ctia curcumin trén nano MIL-100 (Fe)

Bang 1: Cac théng s8 ddng hoc ciia mé hinh gia bac 1, gia bac 2 va khuéch tan néi bao cho qua trinh hdp phu

curcumin lén vat liéu nano MIL-100 (Fe)

Qe, exp Gia bac 1 Gid bac2

(mgg™") ki (phit qe ca R? ko (g mg!
(mg g’l) phlit’l)

64,36 3,72x10 87,88 0,9511 4,86x10~*

Khuéch tén ndi bao

Qe, cal R2 ki I Rz
(mgg™") (mgg")
75,19 09970 024 61,18 0,9988

e, exp kha nang hdp phuy can bang thuc nghiém, q., co kha ning hdp phu cin bing tinh toan.

1
Ing, = InKg + ~InCe (6)
n

Trong d6 C, la néng do can bang ctia curcumin (mg
L™1); qe 1a lugng curcumin hép phu & trang thai can
béng (mg g*1 ); kz. dai dién cho hing s6 Langmuir (L
mgfl) , Qmax biéu thi kha ning hép phu tdi da (mg
g~ "); kr (mgl-nLng-1) 12 hing s6 Freundlich lién
quan dén kha nang hip phu cta chit hdp phu va n
biéu thi cuong d6 hip phu, hodc do khong dong nhit
bé mat.

Céc tham s6 va hé s6 tuong quan (R?) ctia hai md hinh
dugc lap bang trong Bang 2. Cé thé thiy & khoang
ndng d6 thap (0—600 mg L) sy hdp phu curcumin

tuan theo mo hinh Langmuir, con 6 khoang néng do
cao (800—1600 mg L) su hép phu curcumin tuin
theo mo hinh Freundlich.

Nhiét déng hap phu

Cac thong s6 nhiét dong ctia qud trinh hép phu cur-
cumin 1én vat liéu nano MIL-100 (Fe) dugc tinh theo
céc phuong trinh (7), (8) tuong ting’:

g AS°  AH°

In— = J—
RT

C.” R )

AG® = AH® —TAS® (8)
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Hinh 4: (a) Anh hudng cda thai gian dén kha nang hap phu curcumin lén nano MIL-100 (Fe). (b) mé hinh dong
hoc gia bac 1. (c) m6 hinh dong hoc gia bac 2. (d) dong hoc khuéch tan néi bao ctia qua trinh hap phu curcumin
Ién nano MIL-100 (Fe)
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Hinh 5: a) M6 hinh d3ng nhiét hdp phu Langmuir, (b) mé hinh dang nhiét hap phu Freundlich ctia qua trinh hap
phu curcumin Ién nano MIL-100 (Fe)
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Bang 2: Cac théng sé ctia cac mo hinh dang nhiét hap phu curcumin Ién nano MIL(Fe)-100

STT M5 hinh Thong s6
dang nhiét
1 Langmuir qmax,exp (mg g~ ')
2 gmax,cal (mg g’] )
3 K (Lmg™")
4 R?
5 Freundlich n(g L
6 Kr (mgg!)
7 R?

Noéng d6 curcumin
0—600 (mg L™!)

No6ng d6 curcumin
800—1600 (mg L~1)

29,28 85,69
31,45 192,31
2,23x1072 521x10~*
0,9969 0,9809
4,85 1,56

8,27 0,78
0,8110 0,9926

Qunax.exp kKha ning hdp phu cuc dai thuc nghiém, quax,cr kha nang hép phu cuc dai tinh toan

Trong d6, AS (kJ mol~! K=1), AH (k] mol~!) va AG
(k] mol™1) 14n lugt la nhiing thay déi vé nang lugng
ty do entropy, enthalpy va Gibb; C, 1a néng d¢ can
bang (mg L™!) ctia dung dich curcumin; g, la lugng
chét curcumin dugc hdp phu & trang thdi can béng
(mg g~1); R 1a hing 6 khi ly tuéng (8.314 ] mol !
K1) va T 1a nhiét d¢ (K).

T gid tri In(qe /C,) so v6i 1/T (Hinh 6), cac thong s6
nhiét dong hoc hdp phu curcumin 1én MIL-100 (Fe)
da dugc tinh todn va liét ké trong Bang 3. Nang lugng
tu do (AG®) ctia sy hdp phu curcumin trén MIL-100
6 nhiét do (303-333 K) la am, enthalpy H® (-26,96 kJ
mol-1), entropy AS° (- 57,15 ] mol ! K~1).

Cac gid tri am ctia AG® chi ra ring qu4 trinh hép phu
la tu phat trong pham vi nhiét d¢ dugc khao sat. Gia
tri enthalnpy am ctia AH® chi ra rang su hép phu cta
nghién ctiu nay la mgt phan tng téa nhiét. Phu hop
v6i viéc kha nang hip phu giam di khi tdng nhiét do
hép phu. Ngoai ra, cac gia tri 4&m ctia entropy (AS°) chi
ra rang gidm tinh ngiu nhién ctia dung dich curcumin
sau khi h4p phu 1én vt liéu.

KET LUAN

Vat liéu nano MIL-100 (Fe) c6 thé dugc téng hgp dé
dang & nhiét do phong trong thoi gian ngdn véi két
qua thu dugc cic hat nano d6ng nhit, véi kich thuc
hat 50 nm. Hon niia, cac hat nano Fe-MOF nay c6
hiéu qua trong qua trinh hdp phu lugng thiia cur-
cumin. Cac két qua nghién ctiu ddng hoc va nhiét
dong hoc cho thdy qud trinh hdp phu curcumin dién
ra nhanh chéng, 14 qua trinh ty phat trong khodng
nhiét do khao sat va la qua trinh toa nhiét. Vi vay, vat
liéu nano MIL-100 (Fe) c6 tiém ning cao d€ lam vat
liéu hép phu lugng thita curcumin.

DANH MUC CAC TU VIET TAT

FE-SEM: Field Emission Scanning Electronic Mi-
croscopy (kinh hién vi dién ti quét)
FT-IR: Fourier-transform infrared spectroscopy
(quang phd héng ngoai)

H3BTC: Benzene-1,3,5-tricarboxylic acid

MOF: Meta-organic frameworks (vat liéu khung hiu
co kim loai)

NMOF: Nano meta-organic frameworks (vt liéu
nano khung hiiu co kim loai)

PVP: Polyvinylpyrrolidone

PXRD: Powder X-Ray Diffraction (nhiéu xa tia X
dang bot)

SLN: Solid lipid nanoparticle (hat nano lipid ran)
TGA: Thermogravimetric analysis (phén tich nhiét
trong lugng vi sai)

UV-VIS: Ultraviolet-visible spectroscopy (may do
quang pho tli ngoai-kha kién)

XUNG POT LOI iCH

Céc tac gid khing dinh khong c6 xung dot lgi ich d6i
v6i cac nghién ctu, tc gid va xuét ban bai béo.
DPONG GOP CUA CAC TACGIA

Nghién ctiu nay dugc thiét ké bai tdc gia Doan Lé
Hoang Tan va Diang Thi Y. Tic gid Nguyén H6 Thuy
Linh, Ping Thi Y, Ta Thi Kiéu Hanh va Nguyén Thi
Thu Trang tién hanh khao sat thuc nghiém, thu thap
s6 liéu va xti 1y két qua. Tac gia Nguyén Thi Thu Trang,
Nguyén Ho Thuy Linh, Phan Béch Thing va Poan Lé
Hoang Tan tham gia viét ban thao.

LO1 CAM ON

Nghién ctiu nay dugc tai trg bdi Bo Khoa hoc va
Coéng nghé Viét Nam trong khuén khé dé tai mi s6
DTDL.CN-03/19.
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Hinh 6: Nhiét dong hoc ctia qua trinh hap phu curcumin Ién nano MIL-100 (Fe).

Bang 3: Cac théng sé nhiét ddng hoc hap phu cho qua trinh hap phu curcumin Ién MIL(Fe)-100

STT T (K) AG® (k] mol~!)
1 303 -9,65
2 313 -9,08
3 323 -8,51
4 333 -7,93

AHC (k] mol™!)

-26,96

AS° (Jmol ! K1)

-57,15
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ABSTRACT
Highly porous and biocompatible nano metal-organic framework materials (NMOF) are increasingly

Erct= being applied in biomedical fields, especially as pharmaceutical adsorbent materials. Curcumin,
Use your smartphone to scan this found in turmeric, is a widely common herb in Eastern which has recently used in many applications
QR code and download this article in supporting cancer treatment. In the synthesis of MOF materials, the use of surfactants allows to

control the morphology, the process of crystal formation and development and particle size of
the material. In this research, MIL-100 (Fe) nanomaterials were successfully synthesized at room
temperature in the presence of polyvinylpyrrolidone surfactant (PVP) to control the nanoparticle
size about 50 nm in size. The synthesized MOF structure and properties were analyzed by using
characterization techniques, including powder X-ray diffraction (PXRD), fourier-transform infrared
(FT-IR), thermal gravimetric analyses (TGA) and nitrogen isothermal adsorption-desorption at 77 K.
The characterization results showed that MIL-100 (Fe) nanomaterials have high crystallinity, large
surface area, and highly thermal stability. However, its particle size is very small, only about 50 nm.
Curcumin adsorption studies exhibited that this material had the ability to adsorb curcumin with
an adsorption capacity up to 64.36 mg g~!. Kinetic and mechanism studies revealed that curcumin
adsorption followed the pseudo-second model. In addition, thermodynamic studies proved that
this was a spontaneous and exothermic adsorption process.
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