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SUMMARY

THE USE OF UV-VIS SPECTROSCOPY IN EVALUATION OF 5-FLUOROURACIL-
ACTIVE LOADING CAPABILITY OF IRON (I11) -PEG MATERIAL

Fluorouracil (5-FU) adsorb the UV-Vis spectrosopy in the near ultraviolet wavelength region (1 =
200+400 nm). Therefore, the concentration of 5-FU in several different solution is able to determine by
UV-Vis spectroscopy. In this paper, UV-Vis spectroscopy was used in order to evaluate 5-FU loading
and unloading capability of Fe(l11)-PEG250 material. The result indicated that 5-FU loaded capacity
was 14.275 mg/g and unloading time period was almost completed in 96 hours with an efficiency of

95.4%.
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1. MO PAU

Fluorouracil (5-FU) c6 cbng thic phan tu
CsHsFN,O, 1a mot loai thudc héa tri duoc sir
dung trong viéc diéu tri bénh ung thu dic biét Ia
ung thu ving dau cd, dai trang, va budng
trimg. 5-FU thudc ho thudc chdng chuyén hoa
va twong tu nhu pyrimidime.®I® Nhuoc diém
cua 5-FU la c6 thoi gian ban hity sinh hoc ngan,
tinh chon loc thip va tac dung phu doc hai ddi
VGi tily xuong va duong tiéu hoa! Bé khic
phuc cac nhuoc diém nay céc nha khoa hoc da
ong hop céc vat liéu kim loai - hitu co trén co
s& sat (111) x6p khong doc (MIL-53, MIL-88A,
MIL-88Bt, MIL-89, MIL-100 va MIL-
101_NH2) 1am céc chit mang nano utng dung
cho viéc dan cac loai thuéc nhu busufan,
azidothymidin triphotphat, doxorubucin, chéng
ung thu cling nhu AIDS. PIBI Jon Fe(III) c6 doc
tinh thap, kha nang mang 5FU cao véi dung
lugng 180-686 mg/g. Thoi gian gan day nhom
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d3 quan tim nghién ctu tong hop vat liéu trén co
s Fe(l11) v6i PEG di axit nham mang thudc 5-
FU vira ¢ kha ning mang thudc véi dung luong
I6n vira c6 doc tinh thap va tinh twong thich sinh
hoc cao. Kha ning nha thuéc cua vat liéu khung
kim loai - hitu co trén co s& Fe(IIT) dat dén 90%
sau 10 ngay. Thoi gian nha thuéc cham nén c6
tac dung diéu tri lau khong can sir dung lidu cao
dé tranh gay ra cac tac dung phu khéng mong
mudn, ting d6 an toan ddi véi ngudi bénh.

Phuong phap tric quang 1a phuong phap phan
tich dinh lwong dya vao hiéu tng hap thy xay
ra khi phan tir vat chit tuong tac véi bic xa
dién tr. Vung buac xa dwoc st dung trong
phuong phap nay 1a ving tir ngoai gan hay kha
kién ung véi budc séng khoang tir 200 +
800nm. Hién tuong hip thu birc xa dién tir tuan
theo dinh luat Bouger - Lam bert - Beer. Ung
dung phuong phap pho do quang, nguoi ta co
thé xac dinh nhiéu hop chit trong pham vi



nong do kha rong nho cac cai tién quan trong
trong thu tuc phéan tich. ™ Trong nhirng nim
gan ddy, phuong phap tric quang UV-Vis dugc
xem la k¥ thuat trién vong danh gia kha ning
mang nha thudc trén vat liéu. Han-Chun Yao
va cac cong su da st dung phuong phap UV-
Vis d xac dinh nong d6 cua doxorobucin
trong ché phim dwoc pham va huyét turong,!19
hay & dang tu do trong CHsCL3 va dang lién
két trong dung moi Mixen.') Sergio | Uribe
Madrid va cdc cong sy da st dung phuong
phap UV-Vis dé xac dinh nong do cua
Isobufen trong Fes0,@mSiO,M. Alina Maria
Tomoiaga va cac cong su da sir dung phuong
phép tric quang UV-Vis dé xac dinh nong d¢ 5-
FU trong dung mdi MSN va MSN(F).B! Ying
Yang va cac cong su da st dung phuong phap
tric quang UV-Vis dé xac dinh ndng do 5-FU
trong hdn hop Oxit graphene va Barassica
Chinensis.[®l,

Trong bai bdo nay nghién ctu (ng dung
phuong phap tric quang UV-Vis dé danh gi4
kha ning mang thudc 5-FU cua vat liéu lai
sat(I11) véi polyetylen glycol di-axit phuc vu
nghién ctru didu ché thude diéu tri ung thu.

2. THUC NGIEM

2.1. Hoa chat, thiét bi

2.1.1. Hoa chdt

- 5-fluorouracil chuan USP cua Sigma-Aldrich.
- Vit liéu lai co kim Fe-PEG250 do vién Héa
hoc Vit liéu vién Khoa hoc va Cong nghé quan
su ché tao.

- Nuéc cit 2 lan.

2.2.2. Thiét bi

- Can phan tich TDX-A Marcus.

- M4y do quang phd UV-Vis .

- May ly tam.

- Céc dung cu thuy tinh trong phong thi
nghiém.

2.2. Quy trinh phan tich tric quang UV-Vis.
- Xac dinh duong chuan 5-FU: Pha lodng dung
dich 5-fluorouracil 1an luot véi nong do 5, 10,
15, 20, 25, 30 mg/l trong nudc. DO hap phu
dugc xac dinh bang may do quang phé & budc
séng 265nm. Thi nghiém duoc lap lai 3 lan.
Gid tri dwoc ghi nhan va tién hanh v& duong
thang hiéu chuan.

109

- Xac dinh kha nang mang tai thudc cua vat
lieu: 0,01g Fe-PEG250 rong dwoc ngam trong
1 ml dung dich hoat chat 5-FU 10g/I trong 72
gio. Ly tdm tach vat liéu ra khoi dung dich va
xac dinh nong d6 dung dich 5-FU sau khi vat
liéu ldy thudc ra khoi dung dich.

- Xac dinh kha niang nha thudc cua vat liéu:
Ngam vat liéu sau tai thudc trong 200 ml nuée
cat 2 lan ¢ 37 °C sau céc thoi gian khac nhau
(15 phat, 1 gio, 3 gio, 8 gio, 24 giv, 48 gio, 72
gio, 96 gio) loc tach vat lidu va xac dinh nong
d6 5-FU dé danh gia.

2.3. Phwong phap danh gia.

- Dya vao ky thuat phan tich tric quang UV-
Vis dé danh gia kha niang mang-nha thudc 5-
FU cua vat liéu Fe- PEG250.

- Nong d6 5-FU trong dung dich dugc xac dinh
thong qua cudng do hap thu anh séng tai budc
song A = 265nm theo phuong trinh duong
chuan duoc xay dung.

- Dung lugng mang hoat chit 5-FU cua vat ligu
dugc xac dinh théng qua nong d¢ dung dich 5-
FU sau khi ngam va tach vat liéu ra khoi dung
dich dugc tinh theo cdng thic:

Q = (Csrud - Coru sautai) * Vizol Mee-pec250 (MY/Q)
Trong d6 : Cs.ru: Nong d6 5-FU

Vhzo: thé tich ciia nude cit 2 1an

Mere-pec2s0: Khoi lwrong cua Fe-PEG250

- Kha ning nha thudc duoc danh gia thong qua
ndng do dung dich 5-FU duoc tao ra nhd qué
trinh ngdm vat liéu mang thudc trong nuéc cat
2 l1an ¢ cac khoang thoi gian khéc nhau dugc
tinh theo cong thuc:

Q = Csru * Vh2o/ Mrepec250 (MQ/Q)

Trong d6 : Cs.ru: NOng d6 5-FU

Vhzo: thé tich ciia nudc cat 2 1an

Mere-peczso: khdi lwong cua Fe-PEG250

3. KET QUA VA THAO LUAN

3.1. Xay dung dwdng chuin 5-FU.

Phuong trinh duong chuin cua 5-FU duoc
danh gia théng qua sy phu thudc hip phu &nh
séng vao ndng do cua dung dich. Pha lodng
dung dich 5-fluorouracil lan luot véi nong do
5, 10, 15, 20, 25, 30 mg/l trong nuée. Do hip
phu duge xac dinh bang may do quang phd &
budc séng 265nm. Thi nghiém duoc lap lai 3
lan. Gia tri dwoc ghi nhan theo bang 1:



Bang 1. Gia tri do dé hap phu quang cia 5-FU

STT Nong do(C) Do hap phu (Abs)
1 5 0,2976
2 10 0,5652
3 15 0,8294
4 20 1,0943
5 25 1,3721
6 30 1,6061

Tur bang so liéu ta v& duong thang hiéu chuan
va xac dinh dugc phuong trinh duong chuan
nhu hinh 1:
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30 ¥ = 18,957x-0,7132
R* = 0,9996

0 0.2 0.4 0.6 0.8 1 12 14 16 18
WL (nm)

30 ppm 25 ppu 20 ppu 15 ppm 10 ppm 5 ppm

245 255 265 275 285 295 308 315

Hinh 1. Phé UV-Vis va dwong chudn 5-FU
Phuong trinh duong chuén thu dwoc 1a C =
18.957x - 0.7132 (R? = 0,9996)

V6i ky nang thuc nghiém, hé s tuong quan
dat gia tri xdp xi bang 1 thé hién muc do sai s6
thdp c6 do tin cay cao.

3.2. Panh gia khi ning mang nha thudc 5-
FU caa vat lidu

03 4
——Ngamfha

02 ——Saulfai

Abs

01

0

T T T ]
245 265 285 305 325
Buwd'cBong,thm

Hinh 2. Phé UV-Vis cua dung dich 5-FU sau
tai thuéc va sau ngdm nha cua vat liéu Fe-
PEG250
3.2.1. Xdc dinh néng d¢ 5-FU cia dung dich

sau mang tdi thuéc cia vt ligu.

Lay 0,01g Fe-PEG250 rdng dwoc ngam trong
1ml dung dich hoat chat 5-FU 10g/l trong 72
gio va xem xét kha nang mang thudc thong qua
hinh théi hoc, thu dich loc va xac dinh nong do
5-FU sau ngdm bang phuong phap phd tric
quang UV-Vis & budc séng Amax = 265nm.
Trong d6, phuong trinh duong chuan cua 5-FU
duoc xac dinh 1a: C = 18.957x - 0.7132 vdi x la
d6 hap thu quang Abs ta thu dwoc bang 2:

Bdng 2. Dung dich sau mang tai 5-FU cua vt ligu

Ban dau Sau tach vat

liéu tai thudc
Abs 0,5416 0,4663
C(mgl/l) 9,5540 8,1264
Q(mg/g) 14,275

Trong d6 dung dich sau tach vat liéu tai thudc
duoc pha lo&ng 1000 lan.
Theo bang sb liéu, két qua thuc nghiém cho
thdy, nong do 5-FU trong dung dich sau tai la
8,1264 g/l voi dung luong tai thubc dat 14,275
mg/g. Do ndng d¢ ban dau cua 5-FU cao va hé
s6 pha loang nhiéu nén cho két qua tai 5-FU
cua vat liéu thép.
3.2.2. Xdc dinh néng d 5-FU cia dung dich
ngam nhd cra vt ligu.
Pé xéac dinh ndng do 5-FU cua dung dich ngam
nha cua vat liéu, tién hanh liy 0,01g vat liéu sau
tai thuc duoc ngdm trong 200 ml nudc cét 2
lan 2 lan ¢ 37 °C sau céc thoi gian khac nhau
(15 phat, 1 gio, 3 gio, 8 gio, 24 gid, 48 gio, 72
gio, 96 gio, 120 gio va 240 gio) loc tach vat
liéu va x4c dinh ndng d6 5-FU dé danh gia. Céc
két qua tinh ndng do 5-FU cua dich dich ngam
nha trong bang sau:

Bdng 3. Két qud trac quang UV-Vis dung djch 5-
FU sau ngdm nhd cua Fe-PEG250 theo thoi gian.

. Ct, Q
STT | t, gior Abs mg/| (ma/g)
1 0,25 0.347 5.864 117.297
2 1 0.502 8.803 176.064
3 3 0.754 13.580 | 271.607
4 8 0.993 18.111 | 362.222
5 24 1.074 19.646 | 392.932
6 48 1.395 25.731 | 514.636
7 72 1.413 26.073 | 521.460
8 96 1.475 27.248 | 544.967

Trong d6 dung dich 5-FU sau ngadm dugc pha
lodng 50 lan trude khi do quang phd.

Luong 5-FU duoc giai phong ra khoi vat liéu
tang nhanh trong vong 24 gio dau véi nong do




la 689,1 mg/1. Sau d6, lwgng thudc tiép tuc nha
dan trong moi truong. Bén khoang 96 gio thi
nha gan hoan toan hiéu suat dat 95,4%

Két qua khao sat kha nang mang nha thuc cham
cua 5-FU trong vat liéu vat liéu Fe-PEG250.

3.3. Panh gia sy sai s6 ciia phwong phap
tric quang UV-VIS

Tir phuong trinh dinh luat Beer, ta c6 thé thiy
mdi quan hé giit Abs va C la mdi quan h¢
tuyén tinh vay nén s& c6 3 nhom chinh lam cho
moi quan hé tuyén tinh giita do hap phu va
ndng do chét phan tich sai léch

3.3.1. Anh hwéng ciia néng d chét phan tich
Yéu té nay duoc coi la quyét dinh gan hét sy
sai s6. Pinh luat Beer chi dung khi nong do
chat phan tich da nho.

-V6i ndng do cia 5-FU tuong ddi 16n > 40mg/I
c4c cau tur trong dung dich khong con doc lap
v6i nhau ma c6 cac tuong tac nhat dinh véi
nhau lam thay d6i gia tri hip phu phan tir din
dén su sai lénh quang phé khi do.

- V6i ndng d6 5-FU qué nho < 3mg/l thi céc
cau tir trong dung dich khong thé tham gia su
hip phu &nh séng cua quang phé duoc, khi do
s& khong thé tim ra dwoc quang phd hap phu.
3.3.2. Anh hwong ciia céc phan i#ng hoa hec
Xdy ra trong dung dich.

Sai s6 xay ra do anh huéng cua cac yéu to héa
hoc khi cac cau tir hdp phu &nh sang tham gia
vao dung dich. Khi cho 5-FU vao dung moi
PBS thi dudng thiang hiéu chuan bi léch.

¥ = 004295 + 0.0471
R = 0,9953

Abs

Hinh 3. Anh hirong cia dung mdi PBS 1am sai
Iénh dwong hiéu chudn

3.4. Anh hwéng cia thiét bi do

Do thoi gian sir dung l1au bong phét tia sang bi gia

di anh huéng dén cudng do hap phu anh sang.

4. KET LUAN

Bing phuong phap phan tich tric quang UV-

Vis ta da xac dinh dwoc ndng do mang tai hoat

chat 5-FU cua vat lieu Sat (11)-PEG. Véi uu

diém cia phuong phap don gian, nhanh chéng

v6i mot duong chuan cho phép phan tich nhiéu

mau khac nhau.

Loi cdm on: Nghién ciu nay duoc sy tai tro

Cua chuwong trinh 562 “Chuwong trinh phat

trién khoa hoc co ban trong linh vuc Hod Hoc,

Khoa Hoc sir song, Khoa hoc rdi ddt va Khoa
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hoc bién trong gian doagn 2017-2025 va tam
nhin tgi 2030~

TAI LIEU THAM KHAO

1. Tu Van Mac,“Phan tich dung cu”, NXB
DPHBK Ha Ni, 2006.

2. Horcajada, P.; Serre, C.; Maurin, G.; Ramsahye,
N. A, Balas, F.; Vallet-Regi, M.; Sebban, M,;
Taulelle, F.; Ferey, G. Flexible Porous Metal-
Organic Frameworks for a Controlled Drug
Delivery. J. AmChem. Soc. 130, 2008, 6774.

3. Munoz, B.; Ramila, A.; Perez-Pariente, J.;
Diaz, I.; Vallet-Regi, M. MCM-41 Organic
Modification as Drug Delivery Rate Regulator.
Chem. Mater. 15, 2003, 500.

4. "Fluorouracil — Definition and More from
the Free Merriam-Webster
Dictionary".Archived from the original on
2014-11-29. Retrieved 2014-11-19.

5. British national formulary: BNF
69 (69 ed.). British Medical Association.
p. 590. ISBN 9780857111562, 2015.

6. Airley, Rachel “Cancer Chemotherapy:
Basic Science to the Clinic. John Wiley &
Sons. p. 76. ISBN 9780470092569. Archived “
from the original on 2017-11-05.

7. Arias J. L “Novel strategies to improve the anticancer
action of 5-fluorouracil by using
drug delivery systems”’, Molecules 13, 2340-2369, 2008
8. Alina Maria Tomoiaga , Lacramioara
Ochiuz and Aurelia Vasile. “Sonochemical
Development of Magnetic  Nanoporous
Therapeutic Systems as Carriers for 5-
Fluorouracil”, 01, 26-35, 2013.

9. Ying Yang,a Lin Zhu,b Feng Xia,a Baoyou
Gong,a Anjian Xie,a Shikuo Li,a Fangzhi
Huang,a Shachua Wang,a Yuhua Shen*a and
David T. Weaver “4 novel 5-FU/rGO/Bce
hybrid hydrogel shell on a tumor cell: one-step
synthesis and  synergistic chemo/photo-
thermal/photodynamic effect 7, 2415, 2017.

10. Han-Chun Yao, Xiao- Ying Zeng, Wen-
Yuan Zeng, Er-Jun Xu, Min Zhang
“Determination of doxorubicin in
pharmaceutical preparation and rat plasma
with luminol KsFe(CN)s chemiluminescence
system”, 279-285, 2013.

11. Sergio I Uribe Madrid “ Fabrication of
Fe304@m SiO2  Core-shell Composite
Nanoparticles for Drug Delivery
Applications”, 10:217, 2015

12. Sergio | Uribe Madrid , Umapada Pal,
Young Soo Kang , Junghoon Kim , Hyungjin
Kwon and Jungho Kim “Fabrication of
Fe304@msSiO2 Core-Shell Composite
Nanoparticles for Drug Delivery
Applications”, 10:207,2015


http://www.merriam-webster.com/dictionary/fluorouracil
http://www.merriam-webster.com/dictionary/fluorouracil
http://www.merriam-webster.com/dictionary/fluorouracil
https://web.archive.org/web/20141129194245/http:/www.merriam-webster.com/dictionary/fluorouracil
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780857111562
https://books.google.com/books?id=wjjYyYpfiQ8C&pg=PA76
https://books.google.com/books?id=wjjYyYpfiQ8C&pg=PA76
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780470092569
https://web.archive.org/web/20171105200744/https:/books.google.com/books?id=wjjYyYpfiQ8C&pg=PA76

