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ABSTRACT

Metformin is recommended to treat type 2 diabetes for first-line by ADA. However,
metformin has short plasma half-life and rapid administration. This study was
performed to find a new formulation for metformin in order to maintain the steady
metformin concentration in blood which would lead to an increase in treatment and
economic effects. Different nonionic surfactants (tween 80, span 80, span 60) and
cholesterol (1:1, mol/mol) were used for the preparation of metformin-loaded niosomes
by the thin film hydration method. The study surveyed the influences of different
nonionic surfactants, sonication time, metformin loading method to mean particle size
and encapsulation performance. The results showed that when the sonication time was
30 minutes, the formulations had smaller mean particle size and better encapsulation
efficiency compared to that of being 15 minutes. Between the two studied loading
methods, the active method created bigger mean size particles and better encapsulation
performance than the passive method. The mean particles-size ranged from 0.6 um
(span 60) to 9.8 um (tween 80+span 60). The highest encapsulation performance was
19.9% (tween 80) and 36.3% (tween 80+span 80) using the passive and the active
method, respectively. Almost all formulations were stable over 30 preservation days.

TOM TAT

Metformin la thuéc tri ddi thao dwong (PTP) sir dung diéu tri bue dau danh cho bénh
nhdn DTD type 2 theo phdc do diéu tri ciia Hiép hoi ddi thio dwong Hoa Ky (ADA).
Tuy nhién, thuoc thuong hap thu nhanh chong, thoi gian ban thai ngdn. Vi vdy, nghién
cuu duege thiee hién nhdm gop phdn tim kiém dang thuéc méi cho mey’ormm giup kéo
dai thoi gian ton tai ciia thudc trong huyét twong, tang hiéu qua diéu tri va mang lai
hiéu qua kinh 1@ thong qua viéc két hop metformin vao niosome. Cdc chat hoat dong bé
mat (HDBM) khong ion khac nhau (tween 80, span 80, span 60) va cholesterol (1:1,
mol/mol) dirgc stk dung dé tao niosome bang phuong phdp hydrat héa film mong. Tién
hanh khao sdt anh hieong ciia nhitng logi chat hoat dong bé mat khdc nhau, thoi gian
siéu am, phuong phap da metformin vao niosome dén kich thude tiéu phan (hat) v
hiéu sudt niosome héa. Két qua nghién ciru cho thay khi siéu am h¢ trong 30 phiit cho
kich thudc hat nho hon, hiéu qua dwa duoc chat vao hé tot hon khi siéu ém 15 phut.
Doi véi hai phwong phdp dira metformin vio niosome thi phirong phdp chii déng tao
ra cac hat c6 kich thudc lon hon va hi¢u sudt niosome héa tot hon phuong phap thy
dong. Kich thudc trung binh cdc tiéu phan thay doi tir 0,6 um (span 60) dén 9,8 um
(tween 80+span 60), hiéu sudt niosome héa cao nhat véi phwong phdp thu dong la
19,9% (tween 80) va vdi phuong phdp chi dong la 36,3% (tween 80+span 80). Hau
hét cdc cong thire tao ra déu giik trang thai nhii én dinh hon 30 ngay bdo qudn.

Trich dan: Lé Thuy Dung, Lé Trong Nghia va Lé Thanh Phudc, 2016. Nghién ciru bao ché niosome
metformin. Tap chi Khoa hoc Truong Pai hoc Can Tho. 43a: 10-18.
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1 PAT VAN BE

Metformin 1a thuéc duy nhat thudc nhom
biguanide con luu hanh trén thi treong. Pay 1a mot
trong hai thudc tri dai thao duong (DTD) dung
duong uong thuéc danh muc thude thiét yéu cua T6
chirc Y té thé gisi (2010). Tuy nhién, thudc thuong
hap thu nhanh chong sau khi ubng, thoi gian ban
thai ngan 0,6-2,9 gid va sinh kha dung chi dat
khoang 50-60% (Sweetman, S.C. et al., 2005). Do
do, dé dap tng dwoc muc dich diéu tri, bénh nhan
can phai dung thubc nhiéu 1dn trong ngay. Chinh
nhitng diéu nay lam han ché sy tuén thi theo phac
dd diéu tri ctia bénh nhan, tang tac dung phu cua
metformin (budn nén, tiéu chay, miéng c6 vi kim
loai, giam kha ning hép thu vitamin B12 (Ford,
M.D. et al, 2001),...). Vi nhitng 1y do trén, viéc
nghién ciru mot dang bao ché méi nham khéc phuc
nhitng nhugc diém ctua metformin 1a can thiét va
niosome 12 mot trong nhitng hé thong mang thude
tiém ning cho muc tiéu nay.

Niosome 14 nhitng tiéu phan hinh cu, c¢6 kich
thuéce nho, duge tao boi thanh phan chinh 1a chat
hoat dong bé mat (HPBM) khong ion. Ngoai ra,
ngudi ta thuong két hop chat HDBM khong ion véi
cholesterol giup tao tinh bén vimg ciing nhu gop
phan vao viéc tao hinh déng cho hat niosome. Cac
chit HDBM khong ion dong vai trd quan trong
trong sy hinh thanh cua niosome. Cac chit HDBM
khong ion thuong duoc sir dung trong bao ché
niosome nhu span (20, 40, 60, 80) va tween (20,
60, 80).

Niosome 1a hé mang thuc c6 kha ning phan
hay sinh hoc, khong doc, c6 do bén tét va gia thanh
ré, mang duoc luong 16n hoat chit v&i mot thé tich
turong doi nho (Kazi, K.M. et al., 2010), gitp ting
sinh kha dung duong udng cao (Kamboj, S. e al.,
2014). Vi nhitng déc tinh ndi bat, niosome c6 kha
ning gitp metformin cai thién duoc tinh thim qua
mang, tang do bén va giam dugc doc tinh. Pac
biét, v6i kha nang phong thich thude cham, su két
hop cia niosome va metformin c6 tiém ning tao ra
dang thudc méi c6 kha ning lam tang hidu qua diéu
tri cia metformin. Hién tai, cadc nghién ctru trén thé
gidi vé niosome metformin da duge thuc hién boi:
Nitan Bharti Gupta et al. (2012), Anchal Sankhyan
et al. (2013), Hasan A. A. et al. (2013). Cac nghién
clru di bao ché thanh cong niosome metformin va
tién hanh danh gia mot s6 dic tinh cua hé phéan tan
tao thanh. Mic du vdy, van chua nhan théy co
nghién ciru ndo vé niosome metformin duge thuc
hién trong nudc. Ngoai ra, cdc nghién clru trén thé
gidi chu yéu tao ra cac nisome c6 thanh phan tao
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mang chi tir mot chdt HDBM khong ion. Tir do, dé
tai hudéng dén viéc tao ra cac niosome véi thanh
phan mang tir mgt hodc hai chit HDBM khong ion
va dua trén két qua danh gia ddc tinh san phdm dé
so sanh sy khac biét gitta ching. Pé tai duge thuc
hién ciing gop phan lam tién dé dé nghién ciru phat
trién dang thuéc méi cho metformin.

2 PHUONG PHAP NGHIEN CUU
2.1
2.1.1 Nguyén vat liéu

Nguyén vit liéu, thiét bi

Metformin hydrochloride (ham lugng 99,8%,
cong ty C6 phan Duoc phdm Ciru Long), tween 80
— T80, span 60 — Sp60, span 80 — Sp80 (Xilong
scientific — TQ), diethyl ether (Chemsol — Viét

Nam), ethanol (Chemsol-Vié¢t Nam), methanol
(Chemsol — Viét Nam), disodium hydrogen
phosphate  dodecahydrate, sodium chloride,

potassium dihydrogen phosphate, kali chloride
(Guangdong Guanghua Sci-Tech-Trung Quoc).

2.1.2  Thiét bi

Méy quang phd JENWAY 6800UV/Vis, hé
thong xéc dinh kich thudc hat bang laser Microtrac
S3500, may TEM JEOL JEM-1400, may quang
phd hong ngoai Thermo NICOLET 6700 FT-IR.

2.2 Phuong phap thi nghiém
2.2.1 Tach cholesterol tir mé nio heo nham
phuc vu cho nghién ciru

Dua vao quy trinh tach chiét chat béo tir mo
ndo chudt cua Folch ef al. (1957), cb stra ddi, bd
sung cho phu hop véi diéu kién phong thi nghiém
(PTN). Theo phuong phap cua Folch hé¢ dung mo
hoa tan mé ndo ban dau 1a ethanol:chloroform (2:1,
v/v), d& tai thay d6i va st dung hé dung moi
ethanol:diethyl ether, nhim giam tinh doc hai va
rt ngin thoi gian loai dung méi sau hoa tan. Qué
trinh dwoc tién hanh cy thé nhu sau: nuyén liéu
dugc nghién nho, ngam chiét voi hdén hop
ethanol:diethyl ether (40:50) trong 5 phut. Loc liy
dung dich va tiép tuc chiét mot 1an nita. Phan dung
dich dugc thiy phan voi hé théng hoan luu bing
dung dich KOH 15% trong 30 phut. Sau d6 thém
30 mL nudc cét va chiét 2 1an v6i 30 mL diethyl
ether. Lam bay hoi dung moi s€ thu duoc
cholesterol thd. Tién hanh két tinh lai trong
methanol dé thu duge cholesterol tinh khiét hon.

2.2.2 Kiém tra cholesterol sau tach chiét
Cholesterol sau khi tach va lam khé duoc tién

hanh dinh tinh bang phan tng mau Liebermann-
Burchard (1885), do nhiét d6 nong chay va sac ky
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ban mong theo phuong phap cua Alexander Bilyk
etal. (1991).

2.2.3 Phuwong phdp bao ché hé phan tan
niosome metformin

Tién hanh bao ché niosome theo phwong phap
hydrat hoa film mong dugc mo ta trong nghién ciru
cua Anchal Sankhyan va Parvin K Pawar (2013).
Céc budc thuc hién co sira ddi cho phu hop véi
diéu kién thi nghiém.

Giai doan tao film méng

Bang 1: Thanh phin cdc cong thirc niosome
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Chat HPBM khong ion va CHL véi ty 18 khac
nhau (Bang 1) dugc hoa tan trong 10 mL diethyl
ether. Sau d9, loai bé dung moi hitu co s€ tao nén
16p film moéng. Dung moi can dugce loai hoan toan
khoi hdn hop dé tranh anh hudéng dén san pham.
C6 thé tién hanh c6 quay dung dich bang h¢ thong
¢b quay ap suét thap dén khi can dung méi, tiép tuc
c¢b quay dé loai t6i da lugng dung moi. Khi da tao
duogc 16p film mong kho hoan toan, hdn hop céan
dun cach thuy dén 70+2 °C dé chuén bi cho qua
trinh hydrat hdéa. Qua trinh hydrat hoa dugc thuc
hién tiy theo phuong phap dwa thude vao niosome.

Cong thirc 1 2 3 4 5
Pha hitu co

Cholesterol (mmol) 0,475 0,475 0,475 0,475 0,475
T80 (mmol) 0,475 - 0,085 - 0,396
Sp80 (mmol) - 0,475 0,389 - -
Sp60 (mmol) - - - 0,475 0,079
Diethyl ether (mL) 10 10 10 10 10
Pha nudc (mL) 10 10 10 10 10

Phwong phap dwa metformin vao niosome

Metformin 1a duoc chét co tinh base vi vay
trong méi trudng base chiing ton tai & dang phén tir
s& dé dang di qua dugc 16p mang kép ciia niosome.
Con trong mdi trudng cb tinh acid ching ton tai
dang ion, khong di qua dugc 16p mang khong phéan
cuc cua niosome. Vi vay, nghién clru dya vao dac
tinh nay cua metformin thiét ké thanh hai phuong
phap dua thudc vao bén trong niosome 14 thu dong
va chu dong. Sy khac nhau co ban ctua hai phuong
phap nay la vdi phuong phap chu dong sé dua vao
su chénh léch pH dé dwa metformin vao bén trong
niosome.

Phuwong phdp thu dong (phwong phap A): Day
1a phuong phap don gian va thuong duoc dung phod
bién. Thi nghiém thyc hién dua trén nghién ciru
cua Anchal Sankhyan va Parvin K Pawar (2013) va
¢6 bd sung, thay dbi cho phu hop véi diéu kién
PTN. Qua trinh cy thé: hoa tan luong chinh xac
metformin vao 10 mL dung dich dém PBS
(Phosphate Buffer Saline) pH 7,4, sau d6 dun cach
thiay dén 70+£2°C. Dung dich thudc di chuan bi
duoc cho vao binh ciu chira 16p film moéng trude
d6, khudy véi téc do 1.500 vong/phit va duy tri
nhié¢t 46 & 70+2°C trong 1 gid. Sau khi hydrat hoa,
mau dugc siéu am lam nhé kich thude.

Phuwong phap chu dong (phwong phdp B): Mac
du day la phuong phap it dugc thuc hién, tuy
nhién, theo nhidu nghién ctru vé liposome, nd cho
thdy kha nang mang lai hiéu suat bat giit thudc cao.
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Dua trén nghién ctru cua Bayer, L. D. ef al. (1990)
da tao ra cac Liposome Doxorubicin véi phuong
phap dua thudc vao hé bé'lng su chénh léch pH,
cung voi déc tinh ciia metformin, hé thanh phﬁn tao
mang dé thiét ké phuong phap phu hop gitip chu
dong dua metformin vao niosome bang sy chénh
léch pH. Qu4 trinh cu thé nhu sau: hoa tan luong
chinh xac metformin vao 5 mL dung dich d¢m pH
4,5, sau d6 dun cach thuy dén 70+2°C. Dung dich
thuc duogc cho tir tir vao binh cau chira 16p film
mong, tién hanh khudy véi toe do 1.500 vong/phit
va duy tri ¢ nhiét d 70+2°C trong 1 gio. Sau do,
mau duoc siéu am trong 30 phut dé lam giam kich
thuédc. Thém tiép 5 mL dung dich ¢ém PBS pH 7,4
vao nhdm tao su chénh léch pH giita bén trong va
bén ngoai niosome. U khudy voi toc do 500
vong/phut trong 1 gio.

Séan phém tao thanh dugc bao quan ¢ nhiét do
2-8°C.

2.2.4 Phwong phdp danh gia mét sé dac tinh
cua hé phan tan niosome metformin

_ Xdc dinh kich thwéc tiéu phan va do dong
deu kich thwoéc

Hinh dang céc tiéu phan dugc quan sat bing
kinh hién vi dién tr Olympus CH20. Pé xac dinh
kich thudc trung binh ciia cic tiéu phan thi tién
hanh do kich thudc hat bing phuong phép tan xa
anh sang dong DLS (Dynamic light scattering).
Thiét bi do 1a hé théng xac dinh kich thuéc hat
bing laser Microtrac S3500. Panh gia két qua
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thong qua kich thude trung binh cac tiéu phan va
d thi phan b kich thudc theo thé tich. Ngoai ra,
cong thirc cho hiéu sudt niosome héa cao nhét
dugc xic dinh ciu tric bang phuong phap TEM
(Transition Electronic Microscope).

Xac dinh hi¢u suat niosome héa

Xac dinh hiéu suat niosome hoa (hay higu suét
mang metformin ctia cic tiéu phan niosome) dugc
tién hanh theo phwong phap duoc Berger N. ef al.
(2001) sir dung 1a ding tii thdm tich véi ngudng
giéi han khdi lwong phan tr di qua la 14.000
Dalton. Tai tham tich dugc budc kin mot dau, cho
1 mL hén dich vao va budc kin ddu con lai. Treo
tai lo ling trong binh tam giac c¢6 chira 100 mL
dung dich dém PBS pH 7,4 sao cho tui ngdp hoan
toan trong dung dich. Giit hé théng & nhiét do
phong trong 12 gi¢. Sau d6 rat dung dich bén ngoai
tai tham tich pha loang dén néng d¢ thich hop va
do mat do quang ¢ budc séng 232 nm. Hiéu suit
niosome hoéa dugc tinh theo cong thurc:

m, —m
H=""""x100%
m
Trong do:
H: hiéu sudt niosome hoa (%)

mo, m : khdi lugng metformin ban dau va
khuéch tan qua mang tham tich (ug).

3 KET QUA VA THAO LUAN
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3.1 Tach cholesterol tir moé nao heo

Qu4 trinh tach chiét dat hiéu sudt trung binh
83%. Tét ca cac phuong phéap dinh tinh cholesterol
déu cho két qua phu hop: nhiét d6 néng chay trung
binh ¢ 148,4 °C; phan tng Liebermann-Burchard
tao hon hop c6 mau xanh 14 (dwong tinh) (Hinh
2a); sac ky 16p mong: cho mot vét tron c¢6 Ry ~0,4,
pht hop véi két qua theo phuwong phép cua
Alexander Bilyk et al. (1991) (Hinh 2b, c); quang
phé hong ngoai bién ddi FT-IR (Hinh 3): ¢6 cac
miii ddc trung ctia nhém O-H & 3432 cm’!, C-H &
2927, 2853 cm’!, C=0 ¢ 1649 cm’. Vay

cholesterol tach dugc c6 do tinh khiét cao va co thé
str dung cho nghién ciru nay.

Hinh 1: a) két qua thir nghiém bing phan ng
Liebermann-Burchard; b) séic ky 16p méng theo
phuong phap ciia Alexander Bilyk; c) sic ky 16p

méng so sanh giira cholesterol tach chiét (bén trai) va
cholesterol thwong mai (Sigma Aldrich) (bén phai)
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Bang 2: Két qua giai phé FT-IR ciia cholesterol tach dwoc

Lién két dic Dao djng Stretching cm™! Dao dong Bending cm™!
trung O-H C-H (Olefinic) C-H (béo) C=0 C-O C-H (béo) C-H
Cholesterol chuan 3437 2933 2902 1631 1056 1467 1381
Choleterol tach 3432 2927 2853 1649 1052 1465 1375
3.2 Danh gia hé phin tan niosome phéng dai 400 lan, cho thdy céac tiéu phéan tao ra
3.2.1 Quan sat hinh anh tiéu phan qua kinh déu c6 kich thudc rit nho, kho ¢ thé quan sat va
hién vi xac dinh kich thudc chinh xac bang kinh hién vi.

Hmh anh quan sat qua klnh hlen Vl vl do
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Hinh 3: Anh chup kinh hién vi ciia h¢ phin tan niosome metformin c6 d phéng dai 400 lin

phén tan niosome metformin tao thanh dugc thé

3.2.2 Hiéu sudt niosome héa va kich thiéc !
hién trong Bang 3.

trung binh cua cac cong thirc
Két qua danh gia hi€u suat niosome hoda ctia hé

Bing 3: Hiéu suit niosome héa va kich thwéc trung binh ciia cac cong thirc khao sat

Cong ; Thai gian siéu am Hiéu suat niosome hoa” Kich thuéc hat
thie ~ Chat HDBM (phiit) (TB+SE)(%) trung binh (um)
AL15 T80 15 19,88 = 0,797 3,700
A1.30 T80 30 19,93 + 0,683 6,030
A2.15  Sp8o0 15 540+ 1213 1,426
A2.30 Sp80 30 3,37+0,483 0,597
A3.15 T80 + Sp&0 15 19,73 £ 0,739 2,657
A3.30 T80 + Sp&0 30 18,35+ 0,436 2,633
A4.15 Sp60 15 13,98 £ 0,494 2,359
A4.30 Sp60 30 16,84 £ 0,618 0,762
AS5.15 T80 + Sp60 15 11,40 + 0,492 3,040
A5.30 T80 + Sp60 30 18,22 + 0,690 2,653
B1 T80 30 35,14 £ 0,757 4,890
B2 Sp&0 30 30,23 £0,319 2,202
B3 T80 + Sp&0 30 36,32 +£0,509 2,457
B4 Sp60 30 33,77+ 0,574 9,810
B5 T80 + Sp60 30 33,37+ 1,343 5,900

*Cac thir nghiém dugc lap lai 3 lan
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3.2.3 Kich thuoc hat

Da s6 cac cong thirc tao ra tiéu phan niosome
¢6 kich thuée tuong dbi 16n va thay ddi tir 0,597
pm dén 9,81 pm. Kich thudc trung binh bi anh
huéng boi thanh phin tao mang niosome, thoi gian
siéu am va phuong phap dura dugc chit vao hé. Cac
cong thirc véi sy tham gia cua Sp80 ¢ ca hai
phuong phap va thoi gian siéu am déu co kich
thudc hat nhé hon cac cong thitc khac. Céac cong
thic 2, 4, 5 cho thiy phuong phap chu dong dua
metfomrin vao niosome c6 su tang kich thudc dang
ké so v6i phuong phap thy dong. Trai lai, cong
thirc 1 va 3 lai c¢6 sy giam kich thudc. Nhu vy,
phuong phéap dua dugc chit vao niosome c6 anh
huéng dang ké dén kich thudc hat niosome. Véi
phuong phap dua metformin vao niosome thu
dong, thuc hién si€éu am ¢ 2 khoang thoi gian 1a 15
phiit va 30 phat sau bao ché dé lam giam kich
thudc tiéu phan. Két qua cho thiy khi siéu 4m
trong 30 phut da sé cac cong thirc co su giam kich
thudc so véi chi siéu am trong 15 phut, nhidu nhét
1a cong thic 4 tir 2,36 um xudng 0,762 um. Riéng
cong thuc 1 khi siéu am lau hon thi lai lam tang
kich thudc. Nhu vay, siéu am la mot phuong phap
hitu hiéu, don gian dé lam giam kich thudc tiéu
phan niosome sau bao ché va khong nén ap dung

— 6,03

=

26

2 o5

s " 370

£4 2,662,633 3,042,653

-3 134

£, 143

= 1 0507 0,762

z 0

=0 L

i Cing  Cong Céng Cdng  Cong
thire 1 thakc 2 tharc 3 thirc 4 thare 5

Signdm 15 ploit = Si@ndm 30 phi
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phuong phap nay khi thanh phefln tao mang
niosome chi c6 mdt chat hoat dong bé mat 1a T8O0.

Madhavi M. et al. (2013) da tao ra cac niosome
metformin c6 cac hat co kich thudc & thang pm.
Cac niosome dugc tao ra thdng qua proniosome
v6i sy tham gia cta cac chat HPBM la Sp80 va
T80 co kich thudc hat twong ung la 3,5 va
2,26 um.

3.2.4 Hiéu sudt niosome héa

Niosome dugc tao ra boi nhiing chit HbBM
khac nhau cho hiéu suét niosome hoa khac nhau.
Diéu nay 1a do cac chat HDBM sé& anh hudng truc
tiép dén cdu tric va do on dinh ciia mang. Nhin
chung, cic cong thirc c6 thanh phan chit HDBM
gdm T80+Sp80 déu cho hiéu suit niosome héa cao
hon nhiing cong thirc khac. Thoi gian si€u am tang
ciing lam ting dang ké hiéu suét niosome hoa & cac
cong thue 1, 4, 5 va lam giam khong dang ké hiéu
sudt niosome hoa ¢ cong thirc 2 va 4. Hiéu suit
tang 1a do sau khi niosome duoc tao ra co thé c6
cAu trac nhidu 16p, khién duoc chét kho vao duoc
bén trong. Thoi gian si€u dm cang lau, thi cac 16p
v6 bén ngoai cang dé bi pha v& va hinh thanh
niosome méi, tao diéu kién thudn loi cho duoc chat
gin vao bén trong niosome.
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Hinh 4: Anh huéng thoi gian siéu Am (a) va phuwong phap dwa metformin vio niosome (b) dén kich
thude hat

Hiéu suit niosome hoa con bi anh hudng boi
phuong phap dua metformin vao niosome. Phuong
phap thu dong déu c6 hiéu suét thap, cao nhit chi
dat 21,8% (cong thuc 1). Phuong phép chu dong
cho hiéu suét niosome hoa cao hon va thay doi tir
30,23% dén 36,23%. Tét ca cac cong thirc déu c6
su ting dang ké hiéu sudt niosome hoa khi thay dbi
tir phuwong phap thu dong sang chu dong. Trong do,
sy tang nhiéu nhét dugc thé hién rd & cong thirc 2
tu 4,45% 1én 30,23%.
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Két qua nghién ctru cho thdy chit HPBM
khong ion 1a yéu t6 quan trong, anh huéng quyét
dinh dén céu trac, dic tinh 1y hoa, do bén, kich
thudc, hidu suat niosome hoa va co thé anh huong
dén kha ning giai phong hoat chat cua niosome.
Dua vao céc két qua phan tich ¢ trén cho thiy néu
chi st dung T80 va cholesterol (1:1, mol/mol) thi
khong phul hgp dé tao niosome. Cong thirc tao ra
hat c6 kich thudc 16n, d6 bén khong cao va dé co
su két tu xay ra lam ting thé tich nhanh, tach 16p.
Diéu nay c6 thé 1a do dau than nudc cua T80 16n,
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trong day alkyl c6 ndi d6i do d6 lam ting tinh thim
va kém bén. Két qua nay ciing phu hop v6i nghién
ciru cua Anchal Sankyan va Pravin K Pawar
(2013). Anh huong ctia chat HDBM khac nhau con
duoc thé hién rd rang nhét & kich thudc hat va hiéu
sudt niosome hoa. Khi so sanh giita cac cong thirc
2 (Sp80) va cac cong thirc 3 (Sp60) thi kich thudc
hat va hiéu suit niosome hoa cua Sp60 ludn 16n
hon Sp80. Piéu nay c6 thé 1y giai dua vao cong
thirc phén tir ciia Sp60 va Sp80, chiing c6 dau than
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nuée 1a gibng nhau va dudi ky nude co chidu dai
nhu nhau. Tuy nhién, Sp80 c6 mdt day alkyl khong
no dan dén lam ting tinh thim va giam kha ning
mang thudc cua ciu trac niosome. Sy khac biét nay
cling c6 thé 1a do anh huéng cua chi sé6 HLB gy
ra. Theo nhiéu nghién ciru, chi s HLB thap thi cho
hiéu suat niosome hoa khong t6t (Dharashivkar, S.
et al., 2013). Ca Sp60 va Sp80 déu c6 chi sé HLB
thdp, nhung HLB ciia Sp80 thdp hon Sp60.
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Anh huéng ciia thoi gian siéu 4m (a) va phuwong phiap dua metformin vao niosome (b) dén

hiéu suat niosome héa

Trong su két hop cia hai chdt HDBM dé c6 chi
s6 HLB 1a 8,6 (chi s6 HLB dugc cho 1a mang lai
hiéu suit niosome héa cao nhat (Jessy Shaji and
Akshay Shah, 2015)) cho thdy hiéu suat niosome
hoa 1a cao hon hin so vé6i cac cong thic co chi sb
HLB thép. Tuy nhién, trong cic cong thirc két hop
déu c6 day alkyl khong no trong cong thirc 1a T80
nén kich thudce hat tao ra da s 1on.

Vé anh huong cua phuwong phép dua dwoc chat
vao niosome cho thay cach chu dong c¢6 hiéu suat
niosome héa va kich thudc tiéu phan 16n hon so
voi cach thy dong. Cong thiic 3 co sy giam kich
thude nhung khong dang ké. Piéu nay co thé giai
thich dya trén dat tinh than nude-ky nudce cua dugc
chét. Metformin 12 mot dugc chét than nude do d6
n6 s& nam bén trong nhan nudc cia niosome. Khi
metfomrin vdo bén trong cang nhidu s& lam cho
nhan nudc cang 16n 1én va lam ting dang ké kich
nudc cua niosome.
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Nhu viy, nghién ctru da tao ra dugc hé phan tan
niosome metformin, tuy nhién, khi so sadnh cac
cong thirc tao ra trong nghién ctru nay va nghién
ctru cia Madhavi M. et al. (2013) cho thdy c6 su
tuong dong vé kich thudc nhung hiu suét
liposome hoa van con thap hon dang ké. Sy khac
biét nay chii yéu 1a do anh hudéng cua phwong phap
bao ché khac nhau va céc trang thiét bi khac nhau.
Mac du trong nghién ctu nay chua tao dugc céc
cong thirc co hiéu suat cao, nhung né duoc tién
hanh véi quy trinh don gian, trang thiét bi thong
thudong va co the dé dang ap dung ¢ quy mo lon.
Céc cong thirc van co thé tdi vu hon khi tlen hanh
khao sat ddy du anh huong cua timg yéu té trong
quy trinh bao ché.

3.2.5 Kétqua TEM

Dua vao két qua kich thudc hat trung binh va
hiéu sudt niosome hoa (Bang 3), cong thic B3
duoc lya chon dé khao sat hinh dang qua anh
TEM. Két qua TEM (Hinh 6) cho thiy céc hat tao
ra c6 dang gan nhu tron.
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Hinh 6: Anh mdt s6 hat niosome qua hé théng TEM trong cong thirc B3

4 KET LUAN

Hé phén tan niosome metformin duogc bao ché
thanh cong bang phuong phap hydrat hoa film
mong. Cac cong thuc dugce nghién ciru dya trén sy
thay d6i vé thanh mang niosome, thoi gian siéu 4m
va phuong phap dwa metformin vao niosome. Két
qué thyc nghiém cho thiy khi siéu am hé trong 30
phut cho kich thudc hat nho hon, hi€u qua dua
duoc chit vao hé tdt hon. Phuong phap dua duogc
chat bang cach chi dong vao niosome cho hiéu
sudt niosome hoa va kich thude tiéu phan 16n hon
so voi phuong phap thu dong. Kich thude trung
binh céc tiéu phan thay doi tir 0,6 pm (span 60) dén
9,8 pm (tween 80+span 60). Hi¢u sudt cao nhét 1a
36,3% khi tién hanh dwa metformin vao niosome
theo phuong phap chi dong voi thanh phan mang
tween 80+span 80. Hau hét cong thirc tao thanh c6
d6 bén 6n dinh, tuy nhién can thir nghiém giai
phong dugc chat dé tim ra cong thirc phu hop phat
trién hé théng mang thudc méi.
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