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TOM TAT

Bai bdo néu két qua mang - nha 5 fluorouracil cua vat li¢u khung sat (1) véi hai phoi tir axit
1,4-benzendicacboxylic va polyethylene glycol diacid dwoc tong hop bang phwong phdp siéu am
bé & nhiét dé thuong. Vat liéu truoc va sau mang S-fluorouracil dwoc xac dinh ddc trung, tinh
chdt bang ky thudt chup anh hién vi dién tir quét (SEM), phé hong ngoai (FT-IR) cho thdy hoat
chdt dwoc hdp phu toan bg vao trong khung cdu tric ciia vat liéu ma khéng lam thay déi hinh
théi va kich thuée cia vt liéu. Két qua danh gid cho kha ndang mang 5 fluorouracil ciia vt liéu
khung sdt (I1) hai phéi tir Fe-BDC-PEG cho thdy dung heong hdp thu thuée dat 358,707 mg/g.
Ddc trung nha cham thuéc cia vat liéu cing da dwoc danh gia cho thdy hiéu qua nha hoat chat
dat 94,42% sau 7 ngay va cuc dai sau 10 ngay dat 97,68%. Hé vat lieu mang thuoc Fe-BDC-
PEG@5-FU duwoc nghién ciru nham dinh hieong vimg dung diéu tri ung thuw khi giam thiéu dwoc
nhitng tdc dung phu dwa vao kha nang nha cham cua hé.

Tir khéa: Vit liéu khung kim loai - hitu co (MOF); Chét dan thudc; 5-fluorouracil; Bidu tri ung thu.
1. MO PAU

Vit li¢u khung kim loai - hitu co' (metal organic frameworks, viét tat 1a MOFs) 1a sy tu lap rap
clia cac ion kim loai v&i vai tro 13 trung tdm phdi tri va cac phdi tir hitu co v6i vai trd 13 cau ndi
gilra cac trung tdm kim loai [1]. Hi€n nay, MOFs da va dang thu hut sy quan tdm vi nhiing Ung
dung tiém ning cta chung. Trong d6, vét lidu khung sit (III)-hitu co, v6i nhitng wu diém nhu kich
thudce 16 Xép va dién tich bé mat 16n, doc tinh thép,. .. [2], da dugc tng dung trong nhiéu linh vuc
nhu xuc tac [3], hap phu [4], cam bién [5] va y sinh hoc [6]. Nhiéu phuong phap da dugc st dung
dé tong hop vét liéu khung st (IIT)-hitu co nhu thuy nhiét, vi séng, siéu m [6-8],...

5-fluorouracil 1a mot trong nhitng loai thuc chdng ung thu duoc sir dung rong rai, diéu tri
nhiéu loai u 4c tinh khac nhau [9]. Co ché hoat dong cua thuéc nay dya vao sy uc ché khong
thuén nghich enzyme thymidylate synthase, ddng thoi gy téng hop sai & té bao ung thu thudc
nhom chat chong chuyén hoa. Tuy nhién, n6 c6 nhugc diém la thoi gian ban thai ngan, kém 6 on
dinh trong m6i truong sinh hoc [10], doi hdi mot hé thng dan - mang - truyen thudc hiéu qua dé
khic phuc. Mot trong nhing Ung dung tiém nang cua vét liéu khung sit (Il)-h@tu co 1a dung
trong dan - mang - truyén thudc do kha nang tuong hop sinh hoc va kha ning hap thu mét luong
thudc 16n. Kha niang nay ciia nd di dugc chimg minh voi nhiéu loai thudc nhu busulfan,
doxorubicin, ibuprofen, aspirin,... [11-14].

Bai bao nay trinh bay mot s két qua nghién ctru vé kha ning mang - nha 5-fluorouracil cua
vat li¢u khung st (II)-hitu co véi hdn hop 2 phdi tir 14 axit 1,4-benzendicacboxylic (H.BDC) va
polyethylene glycol diacid tong hop bang k¥ thuat siéu 4m & nhiét do thuong, dinh hudng tng
dung trong diéu tri ung thu.

2. THUC NGHIEM
2.1. Hoa chit, thiét bi
- Hoéa chat: Polyethylene glycol 250 diacid, 1,4-benzene dicarboxylic, sit (I1l) clorua,

230 N. D. Ha, ..., N. T. H. Phwong, “Nghién ciru danh gid khd nang ... vit liéu Fe-BDC-PEG.”


mailto:nquechau@gmail.com

Nghién ciru khoa hoc cong nghé

dimethyl-formamide, ethanol, 5-fluorouracil, d&m phosphate buffered saline déu theo chuin USP
cta Sigma-Aldrich.

- Dung cu, thiét bi: Bé siéu am; Tu gia nhiét Ketong-101; May ly tam tde d6 cao Hittech (Ha
Lan); May say khong khi kho Philip (Pai Loan).

2.2. Tong hop vit liéu Fe-BDC-PEG

- Hoa tan 1,35 g FeCls.6H,0 (5.10° mol) vao 25 ml DMF trong cdc nhua 200 ml, khudy déu.

- Thém 0,42 g H.BDC hoa tan trong 100 ml DMF, thém 0,5 ml polyethylene glycol 250
diacid. Chuyén toan bo dung dich vao cbc nhya c6 chira dung dich FeCls, tién hanh phan tng voi
bé siéu am trong 2 gio.

- Ly tdm loc ldy phan chat ran trong hdn hop sau phan tng. Rira san pham bang dung moi
DMF & 50 °C sau 30 phit ngdm. Rira lai bing hon hop dung méi nuéc/etanol (ty 18 1/1). Siy kho
san pham & 80 °C trong 6 gid.

2.3. Panh gia dic trung tinh chat vat liéu

bénh gia dac trung vat liéu: Xac dinh nhom chirc va su hinh thanh vat li€éu thong qua phé
héng ngoai FT-IR trén thiét bi Bruker tai Vién Héa hoc - Vat liéu, Vién Khoa hoc va Cong nghé
quéan sy. Hinh thai hoc va kich thudc cia vét liéu thong qua chup anh hién vi dién tt quét (SEM)
tai Vién Khoa hoc Vit liéu, Vién Han 1am Khoa hoc va Cong nghé¢ Viét Nam. Thong s6 bé mat
vat liéu bang phuong phap hip phu ding nhiét N, (BET) trén thiét bi hip phu vat 1y TriStar II
Plus 2.03 tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

2.4. Nghién ciru kha ning mang - nha 5-fluorouracil

Xac dinh kha ning mang tai thudc cua vat lidu: 0,01 g Fe-BDC-PEG rdng duoc ngam trong
10 ml dung dich hoat chat 5-FU 1 g/l trong 72 gio. Ly tdm tach vt liéu ra khoi dung dich va xac
dinh ndng d6 dung dich 5-FU sau khi vat liéu 1iy thudc ra khoi dung dich. Mat khac, ngdm vat
lidu sau tai thudc trong 10 ml dung dich PBS ¢ 37 °C sau cac thoi gian khac nhau loc tach vat
lidu va xac dinh ndng do 5-FU. Po phd tric quang UV-Vis ddi v6i dung dich PBS ngam vit lidu
tai thudc & Amax = 265 nm trén thiét bi Drawell DV-8200 tai Vién Hoa hoc-Vat liéu, Vién Khoa
hoc va Cong nghé quan sy. Phuong trinh dudng chuan 5-FU dugc xdy dung thong qua sy phu
thudc do hap thu anh sang vao ndng do cia dung dich tai budc song A = 265 nm la: C = 4.69.Abs
+ 1,003 (R? = 0,9918).

3. KET QUA VA THAO LUAN
3.1. Pac trung cta vit liéu

Hinh thai hoc cua vét li€u trudc va sau khi mang 5-fluorouracil dugc quan sat thong qua anh
hién vi dién tr quét (SEM) dugc thé hién trén hinh 1 dudi ddy cho thiy vat liéu trude va sau khi
mang 5-FU c6 kich thudc va hinh thai gan nhu khong thay doi, hinh thai hoc ¢ dang hat thoc
dai voi chiéu dai trong khoang 100-120 nm va duong kinh hat thoc khoang 15-20 nm. Diém khac
biét co thé quan sat dugc qua hinh anh SEM 1a vat liéu sau khi tai thudc ¢o xu hudng co cum vao
nhau. D6 c6 thé do ngoai lyc lién két gilra cac tinh thé vat liéu con co sy hinh thanh lién két gilra
cac phan tir thudc vai cac tinh thé vat liéu khung.

Phd IR gin nhu khong thé hién sy c6 mit cua phan tir 5-FU trong Fe-BDC-PEG tai thudc.
Tuy nhién mét sb su dich chuyén nhé cta cac pic c6 thé lién hé dén twong tac giira Fe-BDC-PEG
va 5-FU ma khong tham gia tao lién két, chi lam dich chuyén dao dong cua lién két. Didu nay c6
thé du doan 5-FU da di vao bén trong 16 rong cua vat licu, phém con lai bam trén bé mat voi
lwong nho nén khong du cudng do phat hién dao dong cua céc lién két.

bac trung bé mit ciia vat liéu dugc danh gia thong qua phuong phap do dang nhiét hap phy
N cho két qua dién tich bé mit, thé tich va duong kinh 15 x0p lan luot twong Gmg 108,967 m¥g;
0,192 cm®/g; 7,069 nm. Vi dic trung ndy, vat liéu hira hen vé kha ning mang hoat chét hiru co
vo6i dung lugng cao.
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IMS-NKL 2.0k 6.0mm x100k SE(M)

IMS-NKL 2.0kV 6.0mm 100k SE(M)

Hinh 1. Anh SEM ciia mau vt liéu Fe-BDC-PEG trude (trdi) va sau (phdi)

khi mang 5-fluorouracil ¢ d¢ phéng
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Hinh 2. Phé FT-IR cia mcfbf vdt liéu Fe-BDC-PEG trudc
va sau khi mang (hap phu) 5-fluorouracil.
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Hinh 3. Puong hdp phu dang nhiét Na ciia vit liéu Fe-BDC-PEG.
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3.2. Khao sat kha nang mang 5-fluorouracil
Kha nang mang tai hoat chat 5-FU duoc danh gia thong qua dung luong hap phu tdi da sau
qua trinh ngam tai thuoc la 72 gio bang phuong phap trac quang UV-Vis.
Hap phu 5-FU
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12 ’ \ Sau hap phy
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Hinh 4. Phé UV-Vis ciia dung dich 5-FU sau tdi thuéc va sau ngdam nha vat liu Fe-BDC-PEG.
Bing 1. Két qua do trdc quang UV-Vis dung dich 5-FU sau tdi thubc
va sau ngam nha cua vat licu Fe-BDC-PEG.

Thong sb Dung dich Géc Sau hap phu

Abs 1,5612 0,9891
C (pha lodng 30 lan), mg/l 32,599 14,686
C, mg/l 977,984 619,278
g, mg/g - 358,707

Trong d6: Dung dich gdc va dung dich sau hip phu dugc pha lodng 30 lan trude khi do.

Két qua xac dinh ndng d6 5-FU trong dung mdi ngdm nha cua vat liéu mang thude cho gia tri
la 11,407 mg/l twong Gng vdi dung lugng tai thudc toi da cua vat liéu Fe-BDC-PEG la:

Qmax = C*V/mFe_DBc.pEG = 358,707 mg/g

Trong do:

- C 1a d6 chénh léch ndng do dung dich -FU trudc va sau khi hap phu bang vt liéu Fe-BDC-
PEG, gia tri xac dinh tir phwong phap phan tich trac quang UV-Vis.

- V 1a thé tich dung dich 5-FU sir dung dé ngam vét liéu: 10 ml ~ 0,01 lit.

- Mre-ape-pec 12 khoi lwong vat lidu st dung dé hap phu 5-FU: 0,01 g.

Két qua thu duoc tu viéc xdac dinh népg do cua 5-FU sau loc t‘éch vat liéu con sai khac nhiéu
so voi ket qué’ngﬁm nha c6 thé la do nong do dung di,ch ban dau kha cao (1 g/l) nén khi pha
loang voi hé s6 cao (30 lan) dé phan tich s€ co su sai s6 nhat dinh. Dung dich thu dugc sau khi
dé vat liéu hap phu cho thiy vat liéu Fe-BDC-PEG c6 kha ning mang tai 5-fluorouracil véi dung
lugng tuong ddi cao, kha twong dong véi cac dong vét liéu twong ty nhu MIL- -53(Fe), MIL-
88(Fe), MIL-100(Fe) déu c6 kha nang mang 5-fluorouracil véi dung luong tir 160 dén 300 mg/g
[15]. The results showed that the MIL-53 (Fe), MIL-88 (Fe), and MIL-100 (Fe) are capable of
carrying 5-FU with capacity exceeding 0.131 g/g, 0.28 g/g, 0.66 g/g.

3.3. Khao sat kha nang nha 5-fluorouracil

_ Vit liéu mang hoat chit Fe-BDC-PEG@5-FU duogc ngdm trong dung dich mé phong co thé
song PBS trong céc khoang thoi gian khac nhau véi ty 1€ 0,01 g vat liéu trong 10 ml dung dich
PBS. Nong d6 5-FU trong dung dich pha loang 10 lan dugc xéac dinh bang phuong phap trac
quang UV-Vis cho két qua ¢ bang 2 dudi day:
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Bing 2. Nong dé 5-FU trong dung dich PBS sau khodng thoi gian ngam khdc nhau.

TT t, gioy Ci, mg/l Q, mg/g Hiéu suat nhd, %
1 1 113,442 113,442 31,63
2 4 114,286 114,286 31,86
3 8 143,035 143,035 39,88
4 12 158,935 158,935 44,31
5 18 168,150 168,150 46,88
6 24 186,150 186,150 51,95
7 72 238,852 238,852 66,59
8 120 291,755 291,755 81,34
9 168 338,702 338,702 94,42
10 240 350,380 350,380 97,68

Két qua khao sat kha ning mang va nha thudc ciia Fe-BDC-PEG cho théy, vét liéu co kha
ning mang va nha thudc trong méi trudong md phong co thé sdng. Hoat chat duoc nha khoi
khung cAu trac vat liéu sau 1 gio da dat hiéu suat nha dén 31,63%, sau do tiép tuc nha cham.
Trong nhimng ngay dau, tbc do giai phong thude kha nhanh, hi¢u sudt giai phong thudc dat
94,42% dung lwong mang sau 7 ngay Tuy nhién, tbc do giai phong thude giam di déng ké vao
cac ngay cuoi va dat hiéu suét giai phong thude 14 97,68% sau 10 ngay. Lic nay luong thude con
lai trong khung vt liéu gan nhu khong con.
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Hinh 5. Kha nang nha cham 5-FU theo thoi gian
ctia hé vdt liéu mang hoat duoc Fe-BDC-PEG@5-FU.

4. KET LUAN

Vit liéu Fe-BDC-PEG duoc tdng hop bang phuong phép siéu 4m & nhiét do thuong c6 hinh
thai dang hat thoc véi kich thude hat cé duong kinh khoang 15-20 nm va chiéu dai 100-150 nm.
Vit liéu c6 kha ning mang hoat chat 5-fluorouracil véi dung lwong mang 1a 358,707 mg/g. Hiéu
qua nha hoat chat dat 94,42% sau 7 ngay va cuc dai sau 10 ngay dat 97,68%. Vi két qua nay,
vat liéu Fe-BDC-PEG la mét trong nhitng lya chon tdi wu cho viéc sir dung lam chit dan thudc
cho hoat chat 5-fluorouracil trong diéu tri ung thu. K§ thuat tong hop vat liu ciing nhu quy trinh
tim mang hoat chit don gian, di tir cac tién chat ré tién 1a mot trong nhirng loi thé cua viéc lya
chon ho hop chit nay ting dung trong duoc pham diéu tri.

Loi cam on: Nghién cieu nay dwoc sw hé tro kinh phi tir dé tai ma so6: PTPL.CN-72/19 thugc Chirong
trinh 562 (Chwong trinh “Nghién ciru co ban dinh huong ing dung trong linh vuc hod hoc, khoa hoc s
song, khoa hoc trai dat va khoa hoc bién giai dogn 2017-tam nhin dén nam 2030”).
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ABSTRACT
Study on evaluating 5-fluorouracil loading and releasing of Fe-BDC-PEG materials

This paper presents the results of 5 fluorouracil carrying-release of iron (l1l)
framework materials with two ligands of 1,4-benzendiccarboxylic acid and polyethylene
glycol diacid synthesized by ultrasonic bath method at an average temperature. Materials
before and after 5-fluorouracil were characterized; their properties by scanning electron
microscopy (SEM) and infrared spectroscopy (FT-IR) techniques showed that the active
ingredient was wholly absorbed into the structural framework of the material without
changing the shape and size of the material. The evaluation results for the 5 fluorouracil
carrying capacity of Fe-BDC-PEG two-ligand Fe-BDC-PEG framework material showed
that the drug absorption capacity reached 358.707 mg/g. The slow release characteristics
of the material were also evaluated, showing that the effective release of the active
ingredient reached 94.42% after 7 days, and the maximum after 10 days reached 97.68%.
The Fe-BDC-PEG@5-FU drug carrier material system is studied to orient the application
of cancer treatment when minimizing side effects based on the slow release of the system.

Keywords: Metal - organic-framework; Drug delivery; 5-fluorouracil; Cancer treatment.
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