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TOM TAT

Nghién ciru nay nhdam bao ché va danh gia tdc dung chéng oxi héa ciia
hydrogel hydroxypropyl methylcellulose (HPMC) chita metformin (HPMC-
Met). Pau tién, phwong phap dinh hrong meﬁormm bang quang pho Ur-
Vis duwoc xdy dung va tham dinh, voi budc song 233 nm, dwong chudn y =
0,8224x + 0,0194 (R> = 0,9984), khodng nong dé tir 0,0625 dén 2,0000
ug/mL va dat 1t cd cde chi tiéu vé dp dic hiéu, do diung va do chinh xdc.
Tiép theo, nghién ciru tién hanh bao ché va danh gid tinh chat Iy héa (cam
quan, thoi gian héa gel, dé nhét va kha ndng gidi phéng hoat chat) cia
HPMC-Met. Két qud cho thay cdc tinh chdt ndy phu thugc tirong quan vio
ham lwong HPMC va ty 1¢ ethanol:nuéc. Hon nita, qud trinh gidi phong
metformin trong dung dich dém pH 5,5 cia HPMC-Met kéo dai va duy tri
trong sudt 150 phit. Cudi cimg, bang phiong phdp chong oxi héa DPPH
(2,2-diphenyl-1 picrylhydrazyl), 1Cso ciia metformin va HPMC-Met déu
khodng 70 ug/mL. Tom lai, HPMC hydrogel cd nhimng tinh chat tiém nang
nhie mot hé dan truyén thuéc nham van chuyén metformin.

Tir khod: Chong oxi héa, hydroxypropyl methylcellulose (HPMC),
metformin, hydrogel

ABSTRACT

This study aimed to prepare and evaluate the antioxidant effect of
hydroxypropyl methylcellulose (HPMC) hydrogel containing metformin
(HPMC-Met). Firstly, the UV-Vis spectroscopic quantitative method for
metformin was established and validated at a wavelength of 233 nm,
which possesses a standard curve of y = 0.8224x + 0.0194 (R> = 0.9984)
in a concentration range of 0.0625-2.0000 ug/mL, and satisfies the
specificity, accuracy, and precision criteria. Next, the HPMC-Met was
prepared and physicochemically evaluated, in terms of appearance,
gelation time, viscosity, and drug release profile. Interestingly, these
properties varied proportionally to the amount of HPMC and
ethanol:water ratio. Furthermore, the metformin from HPMC-Met was
released sustainably in phosphate buffered pH 5.5 during 150 mins.
Finally, by using DPPH (2,2-diphenyl-1 picrylhydrazyl) antioxidant test,
the ICso of metformin and HPMC-Met was both approximately 70 ug/mL.
In summary, the HPMC hydrogel might be a potential drug delivery
system for metformin.

Keywords: Antioxidant, hydroxypropyl methylcellulose (HPMC),
metformin, hydrogel
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1. GIOI THIEU

Hién nay, cac bénh ldo hoa gay hai cho strc khoe
con ngudi van dang 1 van dé rat duoc quan tam.
Céc gdc tu do gay phan huy té bao co thé la nguyén
nhan chinh trong qua trinh l3o hoa, lién quan dén cac
bénh nhu ung thu, tim mach, hé mién dich, phéi,
than (Houstis et al., 2006; Reiter, 1995). Trong do,
biéu hién phd bién nhit cua qua trinh nay 1a 130 héa
da, do da ngudi thudng xuyén tiép xuc truc tiép voi
khong khi, birc xa mat troi, cac chét 6 nhim moi
truong khac va céc chat 6 kha nang tao ra cac gbe
tu do. Do d6, viéc phit trién cac chat chdng oxi hoa,
thuong dudi dang my phidm, sir dung trén da can
dugc quan tdm (Pham et al., 2023; Pham et al.,
2023).

Mot trong nhimg dang bao ché dang dwoc quan
tam nghién ctru ctia nganh cong nghiép my pham la
hydrogel, thuong dugc sit dung rong ri trong cac
san pham cham soc toc, trang diém va chim soc da
(Huynh et al., 2022; Pham et al., 2021, 2022). Uu
diém cua ché pham hydrogel 1a khong gay bét dinh,
than thién véi lan da va tao méi truong dan truyén
dugc chét hi¢u qua vao da (Pelen et al., 2016). So
v6i kem va thude md, hydrogel ¢6 ham hro‘ng nudc
cao, cho phép hoa tan thuoc nhiéu hon, kiém soat
giai phong hoat chat tét hon va tao diéu kién cho
thuéc di chuyén qua cac mang sinh hoc
(Rehman & Zulfakar, 2014). Hydroxypropyl
methylcellulose (HPMC) 1a mot chét tao gel duogc
st dung rong rai nhu mét loai ta dugce trong nhiéu
cong thie bao ché my phim. HPMC thudc nhom
polymer ban téng hop, c6 ngudn gbc tir
methylcellulose, & dang bt vai dac tinh on dinh
ngay ca khi tiép xtc véi nhiét va trong didu kién am
u6t (Dhawan et al., 2009; Noval et al., 2020). Ngoai
ra, HPMC c6 kha néang tao ra hydrogel trung tinh,
trong sudt, khong mau, 6n dinh & pH 3-11, ¢6 kha
nang chdng lai su tan cong ctia vi khuan tot va mang
lai d bén mang t6t khi str dung trén da (Ardana et
al., 2015).

Céc nghién ciru gan day da chi ra rang trong cac
biéu hién cta bénh tiéu duong, c6 sy gia ting san
xudt cac gbc tu do va cac loai oxy phan tung (ROS),
lam tang qua trinh peroxi hoa lipid, lam hong DNA
va thoai hoa protein (Obi et al., 2015). Cac két qua
nay tao tién dé trong viéc nghién ctru hoat tinh chéng
oxi héa cua cac loai thudc diéu tri tiéu duong.
Metformin (Met) (1,1-dimethylbiguanide) 1a mét
trong nhitng thudc ha duong huyet duong ubng
duoc st dung nhiéu nhét trong diéu tri dai thao
duong tuyp 2. Cac nghién ctu in vivo va in vitro
trude day da chimg minh mot sé dic tinh chbng oxi
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hoa ciia Met nhu tic ché sy hinh thanh cac san pham
cudi cing cua qué trinh duong hoéa (AGEs)
(Ruggiero-Lopez et al., 1999; Tanaka et al., 1999)
duoc cho 1a nguyén nhan gay ra cac bién chimg tiéu
duong, déng thoi giam hinh thanh methylglyoxal,
mdt trong nhimng tién chit cia AGEs (Beisswenger
et al., 1999). Pong thoi, Met c6 thé cai thién kha
ning chong oxi hoéa cua té bao va ting tong hop
collagen loai I (COL-I) bang cach trc ché sy biéu
hién cua ROS ndi bao va cac enzyme thiy phan
protein cdu trac lién quan (Cui et al., 2019). Bén
canh @6, kha niang két hop ciia Met va HPMC da
dugc chimg minh qua viéc diéu ché thanh cong vién
nén nén bang phwong phép tao hat wét, cho phép kéo
dai thoi gian gidi phong Met qua dudng uong 1én
dén 8 gio (Mandal & Pal, 2008). Tuy nhién, theo su
hiéu biét cta chung t6i, cho dén nay van chua cé
nghién ciru vé bao ché hé hydrogel HPMC chira Met
nham muc dich chéng oxi héa. Pong thoi, kha ning
giai phong Met tir hydrogel cling chua dugc nghién
ctru cu thé.

Tir nhing co s6 luan diém trén, nghién ctru bao
ché va d4nh gi tinh chat cia cac hé hydrogel HPMC
chira Met (HPMC-Met) va khao sat kha nang chong
oxi hoa ciia cac ché phdm nhim muc dich ing dung
nhu mot san phim m§y pham.

2. VAT LIEU VA PHUONG PHAP
2.1. Vatliéu

HPMC K100M (Trung Qudc), Met thwong mai
(Dugc Hau Giang, Can Tho), ascorbic acid (99%,
buc), 2,2-diphenyl-1-picrylhydrazyl (DPPH, Duc),
ethanol (Trung Quédc), methanol (Trung Quoc)
NaCl, Na,HPO4, KH,PO,, HCI va mot sb hoa chit,
thiét bi phuc vu nghién ctru khac.

2.2. Xy dung va thAm dinh quy trinh dinh

lwgng metformin

Nong d6 (ham luong) ciia Met dugc xac dinh
dwa trén kha nang hép thu burc xa tir ngoai (UV-Vis)
cua Met theo dinh luat Lambert-Beer, & budc song
233 nm (Agnes et al., 2022). Cu thé, mot luong bot
twong duong voi 0,1 g Met duge pha lodng thanh
dung dich chuin bang nudc cit, quy trinh dinh luong
Met trong dung dich sau d6 dugc tham dinh theo quy
dinh cta Hoi nghi qudc té vé hai hoa hoa cac tha tuc
dang ky dugc pham (ICH) (Hubbard, 1997) bao
gdm céc chi tiéu sau:

B tuyén tinh: Chuan bi diy nong do dung dich
Met (0,0625-2,0000 pg/mL), tir 46 xay dung dudng
chuén m01 quan hé giita ndng d6 va do hap thy. Didu
kién can dat 1a R? > 0,9950, theo ICH.
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D¢ diing: DO dung cua mot quy trinh phén tich
biéu dién sy dong nhat giita gia tri tim thay voi gid
tri thyc, trong ba mau thir thém chuan voi ndng do
80%, 100% va 120%, théng qua ty 1¢ % tim lai
chudn dugc xéac dinh theo cong thire (1). Didu kién
% tim lai cAn ndm trong khoang 98-102%.

Ty 1& (%) tim lai = Cf;mla’ x 100 (1)

D¢ chinh xdc: DO chinh xac trong nghién ciru
duoc biéu thi dudi dang do léch chuan tuong dbi
(RSD-relative standard deviation) cta sau mau &
cung ndng d6. RSD duoc tinh theo cong thirc (2) va
(3). Diéu kién RSD can phai < 2%.

. \/ﬂ ) RSD=2x100% (3)

Trong do:
SD: D¢ léch chuan
n: S lan thi nghiém

1134 ”

xi: Gid tri tinh dugc cua 1an thir nghiém thu
X: Gi4 tri trung binh ciia cac lan thir nghiém
RSD: B léch chuan tuong dbi

2.3. Bao ché hydrogel tring (blank hydrogel)
tir HPMC

Hydrogel HPMC tring & cic nong do 0,6%,
0,8%, 1,0% (w/v) dugc chuan bi béng cach hoa tan
lan lwot mot khéi luong bot HPMC (300, 400, 500
mg) trong 50 mL dung méi ethanol: nudc voi nhiéu
ty 1& vé thé tich (3:7, 4:6, 5:5, 6:4, 7:3) & nhiét do
80°C va khudy tir 1500 vong/phut. Sau do, cam
quan, thoi gian hoa gel va do nhat gel duge danh
gia.

2.4. Bao ché hydrogel HPMC chira Met

(HPMC-Met)

Hydrogel HPMC-Met ¢ cic ndng do Met 2%,
5%, 10% (w/v) duoc chuin bi bang cach hoa tan 1an
lwot mot khdi lwong bot Met (100, 250, 500 mg)
trong 50 mL dung mdi ethanol:nude véi cac ty 16 vé
thé tich twong tr Muc 2.3 & nhiét do tir 80°C va
khudy tir 1500 vong/phut. Tiép theo, 400 mg bot
HPMC dugc thém vao hdn hop trén dé tao gel. Sau
d6, cam quan, thoi gian hoa gel va d9 nhot gel dugce
danh gia.

2.5. Danh gia tinh chit Iy héa cia hydrogel

Hydrogel HPMC trdng va HPMC-Met sau khi
duoc bao c}}é s€ duoc danh gia tinh chat 1y hoa theo
ba tiéu chuan sau:
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Cam quan: 0,5 g hydrogel ¢ cac ndng do khac
nhau dugc trai déu ra to gidy trang. Cac tiéu chi vé
cam quan nhu d§ min, mém, khong c6 mui la, khong
ctng lai hay tach 16p & diéu kién thuong va khong
duoc chay long ¢ nhiét d6 37°C, dugc danh gia.

Thoi gian hoa gel: Khoang thoi gian tir lac bot
HPMC bat dau tan trong dung méi ethanol:nude dén
khi bat dau tao thanh hydrogel.

D¢ nhét: PO nhot cua cac ché pham (1 g) duge
do & 25 + 0,5°C bang may do d6 nhét Brookfield
model DV-E (Hoa Ky), sit dung cu hinh tim song
song 40 mm véi toe do quay 15 vong/phit.

2.6. Danh gia kha nang giai phong Met cia

hydrogel HPMC-Met

Mot (1) g HPMC-Met duoc tiép xtc voi 5 mL
dung dich dém (pH 5,5, m6 phong pH da nguoi).
Sau d6, hén hop duoc lic déu vai toc do 150
vong/phut trong 150 phut trén may lic. Tai mdi thoi
diém khao sat (30 phut, 60 phat, 90 phut, 120 pht,
150 phat), 1 mL mau dugc riat ra va 1 mL dung dich
dém tuong ung duoc thém vao. Ham luong Met giai
phéng dwoc xac dinh bang phwong phap do quang
UV-Vis ¢ budc song 233 nm. Phan trim giai phong
tich liy (% T) Met tor hydrogel HPMC-Met duoc
tinh theo cong thirc (4) (Pham et al., 2023):

CeVo+VIitic )

0 —_ 1
T = EE Tt X 100

Trong d6:
i Cy, Ci: n6ng d6 cua Met duogc giai phong tai thoi
diémtvai.
Vo: tong thé tich dung dich dém giai phong (5
mL).

V: thé tich mau rat tai mdi thoi diém (1 mL).
Mo: ham lugng Met ban dau.
M;: tong ham lugng Met rit tai thoi diém i.

2.7. DPanh gis kha ning chdng oxi héa in vitro
ciia hydrogel

Kha ning chong oxi hoa in vitro clia hydrogel
dugc danh gia thong qua hiéu qua trung hoa gbe tur
do DPPH theo phuong phap cua Shekhar et al.
(2014) c6 hi¢u chinh (Shekhar & Anju, 2014).

Dbi voi Met, 40 pL DPPH trong methanol (1
mg/mL) dugc thém vao 960 pL hdn hop gdbm dung
dich Met va methanol & cac nong d6 khac nhau (0,
5, 10, 20, 40, 60, 80 mg/mL). Hoat dong bat gdc tur
do cia mau thir va chit chuan (vitamin C, 1-6
pL/mL trong methanol) dugc do tai budc song 517
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nm sau 30 phut i trong t&i & 25°C. Hiéu suét trung
hoa gdc tu do sau d6 duoc tinh toan theo cong thirc
(5) va gia tri ICso dugc xdc dinh dya trén cac duong
cong hiéu chuan giita hiéu suit quét gbc tu do va
ndng do mau.

Abs;—Abs,

Abs x 100

Hiéu suit quét gbe tu do (%) =
)

Trong d6, Abs; va Abs, 1an luot thé hién do hap
thu ciia mau tring va mau thu.

Pbi véi HPMC-Met, 960 pL hdn hop gdm
HPMC-Met (100 mg/mL Met) dugc tron véi 40 pL
dung dich DPPH trong methanol (1 mg/mL) dé thu
dugc cac mau thir voi cac ndng do khac nhau (0, 5,
10, 20, 40, 60, 80 mg/mL). Hoat dong bét gbc tu do
ctia cdc mau duogc do tai budc song 517 nm sau 30
phiit 0 trong t6i & 25°C, hiéu suét trung hoa gdc tu
do duogc tinh toan theo cong thuc (5), v6i hydrogel
HPMC tring 1a mau tring.

2.8. Phin tich thong ké

Céc thi nghiém dinh lugng dugc tién hanh ba lan
dé xac nhan két qua va dir liéu duoc bao céo 1a gia
tri trung binh + SD (d6 léch chuén). Kiém dinh sy
khéc biét va phan tich phuong sai (ANOVA) dugc
sir dung cho muc dich thdng ké, khi can thiét, voi
gla trip < 0 05 de so sanh co y nghla
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3. KET QUA VA THAO LUAN
3.1. Tham dinh quy trinh dinh lrgng Met

Pé tuyén tinh: Phuong trinh duong chuén cua
Met duge xac dinh 1a y = 0,8224x + 0,0194, v&i R?
=0,9984 (> 0,9950), twong tmg v&i khoang ndng do
Met tir 0,0625 dén 2,0000 ug/mL. Do d6, quy trinh
dat do tuyén tinh.

B¢ ding: Phan tram (%) tim lai trong phép thu
do dung 1a 99,25 + 0,37%, nam trong khoang cho
phép 1a 98-102%. Do do, quy trinh dat 4o diung.

Do chinh xdc: RSD trong phép thir d§ chinh xac
la 0,89 + 0,11% (< 2%). Do do6, quy trinh dat do
chinh xac.

Tom lai, quy trinh dat yéu cau tham dinh theo
ICH.

3.2. Dinh gia tinh chit 1y héa ciia hydrogel

3.2.1. Cam quan

Vé mit cam quan, cé hai loai hydrogel HPMC
trang va HPMC-Met, & tat ca cac cong thirc, déu co
cam quan tt, mau sic trong sudt, ddng nhét, khong
von cuc va do dac cua hydrogel ty 1€ thudn vai néng
d6 HPMC (Hinh 1).

Hinh 1 (A) Hydrogel HPMC trang va (B) Hydrogel HPMC-Met (2 mg/mL metformln)
(Voi cac ty l¢é dung méi ethanol:nuoc 3:7, 4:6, 5:5, 6:4, 7:3)

3.2.2. Thoi gian hoa gel
Hydrogel HPMC tring

Thoi gian hoa gel trdi qua hai giai doan chinh:
HPMC tan trong dung moi va dung dich HPMC bi
gel tu (hoa gel). Hai giai doan niy phu thudc cha yéu
vao do6 tan cia HPMC. Két qua ghi nhan ¢ Bang 1
cho thiy do HPMC it tan trong ethanol nén khi ting
luong ethanol trong hon hop dung moi da khién thoi
gian cua giai doan 2 giam, dan dén tong thoi gian
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hoa gel giam. Tuy nhién, lugng ethanol tang 1én qua
nhiéu s& khién HPMC kho hoa tan trong dung méi,
kéo dai giai doan 1, dan dén téng thoi gian hoa gel
tang. Vi vy, ty 1€ dung moi can dugc nghién clru
phit hop dé vira hoa tan t6t HPMC, vira riit ngén thoi
gian hoa gel. Trong nghién ctru nay, ty 1€ cho thoi
gian hoa gel nhanh nhat 14 5:5 v/v. Bén canh do, khi
nong d6/ham lugng HPMC ting, thoi gian hoa gel
cang giam, khiang dinh sy anh huéng cia HPMC 1én
tinh chat cua hydrogel.
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Hydrogel HPMC-Met

Thoi gian hoa gel cia HPMC-Met dugc thé hién
trong Bang 2 ciing ghi nhan két qua twong tu cua
HPMC (ty 1€ ethanol:nuéc 5:5 v/v cho thoi gian hda
gel nhanh nhét). Tuy nhién, thoi gian hoa gel cua
hydrogel HPMC-Met nhanh hon hydrogel HPMC
trang. Diéu nay duoc giai thich 1a do Met canh tranh
d6 tan voi HPMC, dan dén giam d6 tan HPMC, dan
dén 1am giam thoi gian hoa gel.

3.2.3. Bé nhot

Hydrogel HPMC tring

Do nhot clia cac mAu hydrogel HPMC tring
duoc ghi nhan trong Bang 1, cho thay khi tang nong

Tdp 59, S6 64 (2023): 25-33

d6 HPMC tir 0,6 dén 1,0% thi d6 nhét cta hydrogel
tang, & tat ca cac ty 1é ethanol:nude. Khi tuong tac
v6i dung moi, HPMC hydrat hoa va tao thanh mét
16p gel nhét, day 1én khi co nhiéu nudc thim vao.
Lién két hydro gitra cac nhém chirc trong phén tir
HPMC (-OH, -O-,...) va cac phan tir nuéc dan dén
su md rong ciia polymer va hinh thanh céu trac gel
hinh cuén (Hiremath et al., 2019). Do d6, nong do
HPMC cang cao thi hydrogel cang c6 do nhat 16n.

Theo két qua cua Bang 1, hydrogel chira HPMC
0,8% phu hop dé tai Met vi gel c6 d9 nhét vira phai,
thoi gian hoa gel phu hop va khong chénh 1éch qua
nhiéu nhu hydrogel ¢ hai nong d6 HPMC con lai.

Bang 1. Thoi gian hoa gel va dd nhét ciia hydrogel HPMC tring

Khoi lugn Ty 1€ dung méi A N Thoi gian hoa gel PO
HPMC (.mgg) echn;)l : m%(rc cit Nong dg HPMC (%) (plgu'lt:giﬁy)g Do nhét (cPs)
3.7 22:05 1273+ 112
4:6 16:29 1452 +£ 15"
300 5:5 0,6 09:37 1585 +22°
6:4 14:14 1851 £37¢
7:3 17:50 1920 + 29°
3.7 15:42 1434 £ 262
4:6 14:44 1631 +£35°
400 5:5 0,8 07:01 1720 £ 13°
6:4 12:07 1908 + 104
7:3 14:52 2482 + 24°
3.7 13:19 1516+ 172
4:6 12:27 1762 + 120
500 5:5 1,0 06:30 1893 £ 32¢
6:4 09:50 2234 + 284
7:3 13:13 2510 + 32°
Ghi chii: Cdc chir cdi (a, b, ¢, d, e) khdc nhau biéu thi sy khdc biét ¢é ¥ nghia thong ké giiia cic cong thirc trong cing
nhom
Hydrogel HPMC-Met thi su canh tranh khong gian gitta Met va HPMC

Do nhot cia hydrogel HPMC-Met 6 cac ty 1¢
ethanol:nudc khac nhau ciing theo xu hudng cia
hydrogel HPMC trang (d¢ nhét gel ting khi lugng
ethanol ting). Pong thoi, khi ting ndng do Met tir 2
dén 10 mg/mL thi d6 nhét cua cac mau gel HPMC-
Met giam (Bang 2). Két qua nay c6 thé giai thich 1a
do cang nhiéu lwong hoat chat Met trong dung moi
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cang 16n (do Met la cpét than nudc), can tré sy

truong né cia HPMC, dan dén d6 nhét cua gel giam.

3.3. Danh gia kha ning gidi phong Met cia
hydrogel HPMC-Met

D6 thi phan trim giai phong Met tir hydrogel
HPMC-Met trong dung dich dém pH 5,5 (m6 phong
pH da nguoi) duoce the hién trong Hinh 2
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Thaoi gian (phut)

Hinh 2. P4 thi biéu dién phin trim giai phéng metformin trong dung dich dém pH 5,5 theo thdi gian
ciia hydrogel HPMC-Met

Ghi chii: Tai cde 1y 1 dung méi ethanol:nude (xC:yN) khdc nhau va ham lwong metformin lan luot: (A) 2 mg/mL, (B) 5
mg/mL, (C) 10 mg/mL.
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Céc db thi trong Hinh 2 cho thiy phan trim giai
phéng Met tir hydrogel HPMC-Met ting dan theo
thoi gian va trai qua hai qua trinh chinh: (1) qua trinh
giai phéng nhanh trong 30 phit diu va (2) qua trinh
g1a1 phong cham trong khoang thoi gian con lai.
Diéu nay co thé giai thich 1a do luong Met nam trén
bé mit hydrogel tiép xtc nhanh v&i méi truong hoa
tan va giai phong nhanh ¢ pha dau luong Met nam
sdu bén trong cau trac hydrogel ; can nhiéu thoi gian
hon dé dung méi len 16i vao ciu trac hydrogel va
hoa tan hoat chat. Diéu nay c6 lgi cho qua trinh diéu
tri vi h¢ thong s€ giai phong luong thude dii dé cho
tac dung ban dau, dong thoi duy tri ham luong thude
trong thoi gian dai. Pac biét ddi v6i cac san phim
sir dung trén da nhu my pham, co thé co khuynh
huéng thai trir hoat chat nhanh (théng qua md hoi,
tuyén nhon,...), do d6 dic diém phéng thich ciia hé
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dam béo tac dung lau dai, tir d6 c6 thé rit ngan sd
lan st dung trén da.

Céc cong thic ¢6 ty 18 nude 16n thé hién phan
tram phong thich cao hon, diéu nay 1a do Met tan tdt
trong nudc hon so véi ethanol. Dong thdi, cac cong
thirc ¢6 ty 1& nuée 16n co d6 nhét thap (Bang 2), gitp
Met dé dang gidi phong ra khoi mang luéi hydrogel.
Hon nita, so v&i hydrogel chira ham lugng Met 2
mg/mL va 5 mg/mL, hydrogel HPMC-Met chira 10
mg/mL ¢ phan trim giai phong cao nhét, chimg t6
ham luong tai Met c6 anh huong dang ké dén qua
trinh giai phong hoat chét.

Toém lai, hydrogel HPMC-Met v6i ham luong

Met 10 mg/mL duoc lya chon dé tiép tuc danh gia
hoat tinh chong oxi hoa in vitro.

Béng 2. Thoi gian héa gel va d§ nhét cia hydrogel HPMC-Met

Khéilwong Ty 1¢ dung moi ethanol Nong do metformin  Thoi gian héa gel D nhét (cPs)
metformin (mg) : nwoée cat (mg/mL) (phut:giay) :
3:7 08:38 1507 £ 9*
4:6 04:19 1561 = 7°
100 5:5 2 04:16 1653 £ 11°
6:4 07:24 1983 + 20¢
7:3 07:44 2162 + 32¢
3:7 10:11 1364 + 102
4:6 07:39 1450 + 12°
250 5:5 5 04:49 1548 + 14¢
6:4 08:17 1891 +21¢
7:3 08:23 2071 +29¢
3:7 06:16 1205+ 11°
4:6 05:58 1276 + 15°
500 5:5 10 05:42 1480 + 23¢
6:4 09:51 1727 274
7:3 10:23 1952 + 40°

Ghi chii: Cdc chir cdi (a, b, ¢, d, e) khdc nhau biéu thi sy khdc biét ¢é ¥ nghia thong ké giiia cdc cong thirc trong cing

nhom

3.4. Panh gii kha ning chéng oxi hoa in vitro
cia hydrogel

Lién quan dén hoat tinh chéng oxi hoa, hoat
dong quét géc tw do DPPH cua dung dich Met,
hydrogel HPMC tring va hydrogel HPMC-Met d
dugc danh gia. Két qua cho thay higu suét trung hoa
gbc ty do DPPH ciia dung dich Met ty 1¢ thuan véi
n6ng d6. Dung dich Met c6 hi¢u suit bat géc tu do
t6i da 14 56,03% tai nong d6 80 mg/mL, véi phuong
trinh twong quan ndng do/hiéu suat 1a y = 12,397x +
0,5574 (R? = 0,9965) va gia tri ICs 1a 70,124
pg/mL, két qua nay twong ddi thap so vi vitamin C
(ICs0=13,990 pg/mL).
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Tiép theo, hoat dong quét gdc tu do ctia hydrogel
HPMC tring thé hién rang tat ca cic cong thire, véi
ty 18 ethanol:nudc khac nhau, déu ¢ hiéu suat trung
hoa gbc ty do DPPH thip (< 10% & ndng do 80
mg/mL). Qua d6 c¢6 thé nhan dinh ring HPMC
khong anh huong dang ké kha ning chdng oxi hoa
ctia hydrogel HPMC-Met va phan 16n hoat tinh dén
tor Met.

Cubi cung, gia tri ICso cua cac hydrogel chira
Met voi ham lugng 10 mg/mL & cac ty 1€
ethanol:nudc 3:7, 4:6, 5:5, 6:4 va 7:3 v/v, lan luot 1a
76,101 ug/mL, 71,998 pg/mL, 62,745 pg/mL,
64,602 pg/mL va 67,794 pg/mL. So vdi dung dich
Met (ICso 14 70,124 pg/mL), kha ning chdng oxi hoa
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in vitro cua cac hydrogel HPMC-Met khong chénh
léch nhiéu, ching to hydrogel van giit dugc kha
ning chdng oxi hoa cta Met. Déi chiéu véi két qua
khao sat vé kha nang phong thich Met (Hinh 2), hiéu
qua chdng oxi héa cia HPMC-Met con phy thudc
vao viéc giai phong Met tir hydrogel. Didu nay
chung t6 hé théng hydrogel ngoai viéc dam bao hoat
tinh cua Met, con duy tri va kiém soét giai phong
thudc theo thoi gian dé co tac dung hiéu qua nhét dbi
v6i muyc tidu dicu tri.
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