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DIEU CHE VA DACTINH CUA CONG THUC LIPOSOME
SAT SULFATE: ANH HUGNG CUA TY LE SAT-PHOSPHOLIPID

PREPARATION AND CHARACTERIZATION OF FERROUS SULFATE LIPOSOME FORMULATION:
EFFECT OF IRON-PHOSPHOLIPID RATIO
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TOMTAT

Trong nghién c(fu nay, ba cong thiic liposome tai st sulfate dua trén ty 1é trong lugng cla sat sulfate so véi phospholipid bao gém 0,02 (Lipofe 01), 0,04
(Lipofe 02), 0,06 (Lipofe 03) d& dutgic diéu ché dé danh gia hiéu suat liposome héa, kich thudc hat trung binh, chi s da phan tan (PDI) va dién thé zeta. Hinh théi
clia cdc tdi liposome duoc xac dinh st dung ky thudt do TEM. Cic liposome sat sulfate dugc diéu ché thong qua mdt ki thuat don gian, st dung glycerol lam dung
moi cho lipid va nudc khd ion lam méi truong hydrat héa. Kich thudc hat dugc gidm véi su ho trg cla thiét bi siéu am dau do. Két qua cho thdy, hai cong thiic
Lipofe 01 va Lipofe 02 cho hiéu sudt liposome héa va cac ddc tinh Iy hda chdp nhan dugc. Trong do, Lipofe 01 cho hiéu suat liposome hda, kich thudc hat trung
binh, PDI va thé zeta lan lugt 1a 65,75%; 135,6nm; 0,35 va -62,15mV va mau lipofe 02 Ian lugt la 56,66%; 153,4nm; 0,43 va -42,07mV. Hinh anh TEM cho thy,
liposome sdt la cac tii hinh bau duc va elip dugc phan bo kha dong déu. Nhu vay, nhiing két qua ban dau nay cho thay tiém nang diéu ché cong thic st sulfate
st dung ky thuat don gian, dung mdi cap thuc phdm dé ting dung trong san xuat thuc pham bé sung sét.

Tirkhéa: Liposome, sdt sulfate, ty Ié sdt/phospholipid, Glycerol, siéu dm.

ABSTRACT

In this study, three ferrous sulfate-loaded liposome formulations based on the weight ratio of ferrous sulfate to phospholipid including 0.02 (Lipofe 01),
0.04 (Lipofe 02), 0.06 (Lipofe 03) were prepared to evaluate the encapsulation efficiency of liposome, average particle size, polydispersity index (PDI), and zeta
potential. The morphology of the liposomes was determined using TEM measurements. Ferrous sulfate liposomes were prepared through a simple technique,
using glycerol as the lipid solvent and deionized water as the hydration medium. The particle size was reduced with the aid of an ultrasonic probe. The results
showed that the two formulas Lipofe 01 and Lipofe 02 gave acceptable liposome performance and physicochemical properties. Of which, Lipofe 01 gave liposome
encapsulation efficiency, average particle size, PDI, and zeta potential of 65.75%, 135.6nm, 0.35, and -62.15mV, respectively and sample Lipofe 02 gave 56.66%,
153.4nm, 0.43 and -42.07mV, respectively. TEM images show that iron liposomes are oval and elliptical vesicles distributed quite uniformly. Thus, these initial
results show the potential for the preparation of iron sulfate formulation using simple techniques and food-grade solvents for application in the production of
iron supplements.

Keywords: Liposome, ferrous sulfate, Iron/phospholipid ratio, Glycerol, ultrasonic.
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1. GIGI THIEU

Thiéu sat 1a nguyén nhan phd bién nhat gay ra tinh
trang thi€u mau, thi€u mau do thiéu sat (IDA) la tinh trang
bénh ly gay ra do su thi€u hut téng lugng st trong ca thé
dan dén tinh trang hong cau giam. IDA anh huéng dén
30% dan s6 trén toan thé gidi, trong dé tré em, phu ni
tién man kinh va ngudi dan & cac nudc dang phat trién 1a
nhlng déi tugng bi anh hudng nhiéu nhat [1].

Ngay nay, nhiéu thuc pham b6 sung sat khac nhau da
dugc nghién clu va phat trién dé ho trg, cai thién tinh
trang thiéu sat. Trong d6, sat sulfate dugc st dung
thudng xuyén nhat va dugc coi la tiéu chudn vang cho
liéu phap dudng uéng & nhiéu quéc gia [2], véi nhiéu uu
thé nhu sinh kha dung cao, gia ré, kha ndng hoa tan tot
cUa cacion sat trong méi trudng trung tinh va axit [3]. Tuy
nhién, cac thuc phdm bé sung sat dudng uéng thong
thudng noi chung trong d6 c6 sat sulfate thuong lién
quan dén tac dung phu dudng tiéu héa nhu buén nén,
dau bung, tiéu chay, day hai, tdo bdn, phan den hoac
phan hac in, ching ciing anh hudng tiéu cuc dén hé vi
khuan dudng rudt, thic ddy su hién dién cta vi khuan co
kha nang gay bénh, gay hai cho vi khuan c6 Igi [2]. Ngoai
ra, viéc strdung truc ti€p cdc mudi st con gay ra cdm giac
mui vi khé chiu. Hon nifa, qua trinh oxy héa cia cdc mudi
sat hoat dong c6 thé anh hudng dén mau sic, lam bién
déi cac thanh phan khac cia thuc pham va dan dén giam
chat lugng san phdm [3].

St liposome 1a mot ché pham dudng uéng thé hé
mai, dua trén moét ky thuat vi nang ddc biét goi la cong
nghé liposome. Liposome la cac tdi hinh cau bao gém
mot hodc nhiéu I6p phospholipid kép [4]. Ching dugc sur
dung réng rai trong nhiéu linh vuc nhu thuc pham, dugc
phdm va my pham do cac dac tinh vé kha nang vi nang,
khd nang tuong thich va phan hly sinh hoc, tinh linh
hoat, cai thién kha nang hap thu thuéc, khéng doc hai,
khong gay mién dich, ciing nhu gidam doc tinh [4, 5].

Hién nay, mot s6 ky thuat phé bién dugc sir dung dé
diéu ché sat liposome bao gom ca mudi sat Il va lll nhu:
hydrat héa mang mang [6, 7], phuong phap tiém ethanol
[8], béc hoi pha dao [6, 9, 10], ky thudt lam tan bang [11].
Nhin chung, cac phuong phap ké trén dugc dac trung bai
cac quy trinh khong lién tuc véi s6 lugng I6n va hiéu suat
thap [12-14]. Hau hét cac phuong phap nay déu lién quan
dén viéc lua chon dung moi, ciing nhu x( ly, loai bé dung
moi mOt cach an toan nham dap Ung gidi han néng doé toi
da cho phép déi véi dung méi [15] trong cac cong thiic
cudi cung la yéu té quan trong vi dung méi hitu ca c6 thé
lién quan dén cac tac dong tiéu cuc dén stc khoe, dac biét
la dung moi halogen hoéa [16].

Vol. 61 - No. 3 (Mar 2025)

Glycerol la mot polyol cé dac tinh ua nudc, trong my
pham va dugc pham ching déng vai trd nhu mot dung
mai, chat béi tran, chat lam am va chat nha hoa [17].
Glycerol c6 kha nang hoat déng nhu mét tac nhan dang
truong, lam tang tinh én dinh cda cac tdi lipid, gidm doc
tinh cla liposome. Haon nia, glycerol dugc coi la c6 thé
chap nhan dugc vé mat dugc ly nén khéng can phai loai
b6 khéi san pham liposome cudi cling [18]. V&i ham lugng
glycerol cao (10 - 30%, ty |& vé thé tich) trong thanh phan,
liposome con dugc goi la glycerosome [19].

Gan day, mét s6 nha nghién ctu da béo viéc st dung
dung moéi glycerol trong cong thic liposome [20-22].
Kamila Szostak-Paluch va céng su [5] da nghién ctu viéc
st dung glycerol va propylen glycol lam dung maoi cho
lipid. Cac hén dich sau d6 sir dung phuong phéap dun véi
bd loc polycarbonate dé thu dugc cac cong thiic sat
liposome mdi.

Theo hi€u biét clia ching t6i, ty lé sat déi vdi
phospholipid Ia mét trong nhiing yéu té quan trong nhat
trong diéu ché liposome sat, chung anh hudng I6n dén
hiéu suat liposome héa cling nhu cac dac tinh ly héa ctia
liposome [5, 6, 23]. Trong nghién ctu nay, chung toi tap
trung danh gid tac déng cua ty lé trong lugng sét
sulfate/phospholipid dén hiéu suat liposome héa, cling
nhu cac dactinh Iy héa clia ching bang cach thiét lap mét
quy trinh don gian, st dung glycerol cap thuc pham lam
dung moéi, nudc lam méi trudng hydrat héa, st dung
nang luong siéu am dé déng hoa va giam kich thudc hat.
2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén vat liéu

Phospholipid dau nanh (LECIVA-S75) la mau qua tdng
duoc cung cap bai VAV Pvt. Ltd, Mumbai, An D6. Axit L(+)-
Ascorbic (AA) va glycerol dugc mua tu hdang Samchun,
Han Quéc. Nudc siéu tinh khiét (nudc khirion) vai dién trg
suat cuc dai la 18,2MQ-cm thu dugc tir may Easy Pure |l
(Thermo Scientific, USA) dugc st dung cho tat ca cac thi
nghiém. Iron (ll) sulfate heptahydrate dugc mua tu VWR
Chemical (Fontenay-sous-Bois, France).

2.2. Diéu ché cdng thiic liposome sit sulfate

Céng thirc liposome tai sat sulfate (Lipofe) dugc chudn
bi dua trén quy trinh da dugc miéu ta bai Kamila Szostak-
Paluch va cong su [5], véi mét s6 chinh stra. Tém lai,
glycerol dugc chap nhan vé mat dugc ly, lam dung méi
cho lipid. Cac cong thuc Lipofe dugc diéu ché bang cach
tron hén hop lipid-glycerol theo ty Ié trong lugng 1:1,5
vGi cac dung dich muéi sat sulfate. AA dugc thém vao
dung dich muéi sat theo ty 1é trong lugng sat/AA 1a 10:1
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vGi muc dich bdo vé, chdng lai hién tugng oxy hoa ion sat
[23, 24]. Nong d0 lipid cudi cing la khodng 30mg/mL. Hai
dung dich néi trén dugc tron 1an véi nhau bang cach
khudy tur véi toc d6 200 vong/phut cho dén khi thu dugc
mot hdn hgp dong nhat mau nau nhat, dung dich dugc
dé 6n dinh & nhiét dd phong trong hai gi& [23]. Sau do,
kich thudc hat liposome dugc gidam bang cach st dung
may siéu am Cole-Parmer céng suat 500W, bién do 40%,
tan sé 20kHz trong bon nudc da 5 phut [6]. Ba cong thic
sat khac nhau da dugc chudn bi vdi cac ty lé trong lugng
sat sulfate/phospholipid la 0,02 (Lipofe 01), 0,04 (Lipofe
02) va 0,06 (Lipofe 03), cung vGi mét mau liposome trang
(khong chira sat va AA) da dugc diéu ché ap dung cac diéu
kién san xuat giéng nhau dugc st dung lam déi ching.
Céc cong thuc liposome dugc bao quan trong chai chua
day N,, & 4°C trong t0 lanh va tranh anh sang.

2.3, Cac dac trung cho Lipofe

2.3.1. Hiéu sudt liposome héa

Téng néng do sat trong liposome dugc xac dinh bang
cach dun s6i hén dich liposome trong dung dich HCl
(37%) trong 20 phut [25, 26], dung dich sau d6 dugc lam
lanh va pha loang tuy thuéc vao muic néng dé téi uu can
thiét cho phép do [27]. Ham lugng sat trong dung dich
dugc xac dinh bdng phuong phap do mau
bathophenanthrolin [6], & budc séng 520nm bang may
phan tich quang phd UV/VIS DR6000 (Hach, My).

Pé do ham luong sét dugc vi nang hda trong
liposome, hén dich liposome (2mL) dugc cho vao trong
tdi tham tach (MWCO 14kDa; Sigma Aldrich, St. Louis. MO,
MYy) va dugc tham tach vai 250mL nuéce khition dudi diéu
kién khudy ti nhe 100 vong/phut & 4°C, trong 24 gid, dé
loai bé sét sulfate tu do khong dugc vi nang [28]. Sau d6,
cac liposome sat trong tdi tham tach dugc xt ly nhu moé
ta & doan trén.

Hiéu suat liposome héa dugc xac dinh la ty 1& phan
tram sat sulfate dugc vi nang trong liposome so véi ham
lugng sat sulfate ban dau cé trong céng thic va dugc tinh
bang phuong trinh sau [6]:

Ham lugng sat vi nang

Hiéu suat X
) i trong liposome
liposome hoa " - - x100% (1)
(%) Tong ham lugng sat

ban dau
2.3.2. Bdc diém hinh thdi
DPac diém hinh thai cta Lipofe dugc quan sat bing
kinh hién vi dién t& truyén qua (TEM, JEM-2100, JEOL,
Nhat Ban). Tom lai, mot giot hén dich liposome dugc nhé
trén lusi dong Formvar dugc phép lang xuéng bé mat
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lugi trong 2 phut, chat 16ng du thira dugc loai bd bang
gidy loc. Mau dugc say kho & diéu kién chan khong trudc
khi cac tui dugc chup TEM & dién ap tang téc 104 - 106kV
[22, 23].

2.3.3. Kich thuéc va dién thé zeta

Kich thudc hat trung binh, chi sé da phan tan (PDI) va
thé zeta cla Lipofe dugc dugc thuc hién bang phuong
phap tan xa anh sang dong (DLS) st dung thiét bi Horiba
SZ-100 (Horiba Ltd., Nhat Ban). Cac mau dugc pha lodng
9 1an bang nudc khirion & nhiét dé phong, dugc chuyén
vao cac cuvet thich hgp va st dung géc phat hién 90 do.
Chi s6 da phan tan (PDI), mét tham sé biéu thi su phan b
clia cac quan thé kich thudc trong mét mau nhat dinh [29]
(PDI =0, mau hoan toan dong nhat vé kich thuéc hat; PDI
=1, mau da phan tan cao vdi nhiéu quan thé kich thudc
hat) da dugc do cho tat ca cac cong thuc. Tat ca cac phép
do dugc thuc hién ba 1an; két qua dugc thé hién dudi
dang gia tri trung binh kém dé léch chuan (SD).

3. KET QUA VA THAO LUAN
3.1. Diéu ché cdng thic liposome sit sulfate

Nhu da néu & trén, muc tiéu chinh cGa nghién ctu nay
la phat trién mot cong thic dua trén lipid cho mudi sét
sulfate, s&r dung glycerol dugc chap nhan vé mat dugc ly
nhu la mét dung méi cho lipid. Dua trén nghién clru gan
day [5], ty 1é lipid véi glycerol dong vai tro chinh trong qua
trinh chudn bi mau, lién quan dén kha nang vi nang hoa,
kich thudc va tinh dong nhat ciia mau nghién ctu. Bang
cach so sanh cac mau cé ty lé lipid-glycerol dugc tron
theo ty |é trong lugng 1:1 hodc 1:1,5, két qua cho thay ty
I& 1:1,5 cho cac dac tinh cla liposome sat sulfate 1a tot
nhat. Do dé, ti |é lipid-glycerol = 1:1,5 vé trong lugng da
dugc chon trong nghién ctru ctia ching toi. Tiép theo, bat
dau tu ty lé trong lugng sat sunfat/téng thanh phan la
0,04, da dugc chi ra trong nghién ctiu clia Xia va Xu [6],
tdc dong clia cac ty lé trong lugng sat/phospholipid (ty 1é
0,02, 0,04 va 0,06) déi véi hiéu suat liposome hoa da duoc
chung t6i nghién ctu. Axit ascorbic (AA) dugc thém vao
céc cong thuc liposome véi vai trd chéng oxy héda cho cac
ion sat trong qua trinh diéu ché ciing nhu bdo quan [5, 23,
26]. Trong nghién ctu nay, ching t6i st dung ty 1é trong
lugng AA/Fe la 1:10, tuong ty nhu trong mét s6 cong thiic
gan dugc day da dugc cong bo trong [24, 30]. Cudi cung,
siéu am la mot ky thuat don gidn da dugc st dung rong
rai dé diéu ché liposome sat [6, 7, 23, 24, 31, 32]. Cac cong
thuic st liposome dugc dong hoa va giam kich thudc hat
bing phuong phap siéu am dau do (Cole-Parmer
Ultrasonic Processor) & tan s6 20kHz, céng suat 500W va
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bién d6 40% trong bén nudc da khoang 5 phut dé tranh
bi néng Ién [6].

Dénh gia cdm quan cla cac céng thic liposome sat
sulfate cho thay, hén dich liposome & dang huyén phu
duc md, mau nau nhat (hinh 1). Mau duc ctia ctia cac mau
liposome chtra sat (hinh 1B, 1C va 1D) so véi liposome
trang (hinh 1A) cho thay su hinh thanh ctia liposome [24].
Hon nita, 0 duc md clia cac mau liposome sét tang dan
khi ty & sat/phospholipid tang.

Hinh 1. Cac cong thiic liposome sét sulfate ¢ dugc diéu ché Lipofe 01 (B),
Lipofe 02 (C), Lipofe 03 (D) va mau liposome tréng (A)

Két qua danh gia tac déng cla céc ty lé trong lugng
sat/phospholipid véi hiéu suat liposome héa (hinh 2) cho
thay, khi ty 1é sat/phospholipid tang ti 0,02; 0,04 va 0,06
thi hiéu suat liposome hoa giam lan luot la 65,75; 56,66 va
27,71%, tuong Ung. Cac nghién clu trudc day [6, 23] cling
da chi ra rang khi tang néng dé ion sat (1l) thi lugng ion
sat (Il) dugc vi nang sé giam, diéu nay c6 thé dugc giai
thich nhu sau: do mudi sat (I1) sulfate la mét chat phan ly
manh, khi tang néng doé sét (Il) sulfate dan dén cudng do
ion trong dung dich tang, diéu nay c6 thé anh hudng dén
tuong tac dién tich cla liposome lam gidm kha nang vi
nang hoa trong pha nudc [6, 23]. Ngoai ra, d6i vai cac hgp
chat tan trong nudc, hiéu suat liposome héa phu thuéc
vao thé tich bén trong cda tui, trong khi kha nang vi nang
clia mét lugng liposome nhat dinh la c6 gidi han, do dé
thé tich pha nudc bi git lai ciing c6 thé gidm [6, 32]. Xia
va Xu da bao cao hiéu suat liposome hoa lan luot la
khodng 16% va 5% cho 0,04 va 0,06 ty Ié trong lugng
sat/phospholipid khi s dung phuong phap béc hoi pha
dao va nudc kh(r ion dugc dung lam méi trudng hydrat
hoa [6]. Sabrina Bochicchio va cdng su da bao cdo hiéu
suat liposome héa sat (1l) sulfate s dung ky thuat vi luu,
két hgp déng hoa ho trg siéu am (130W, 20kHz, bién do
45%) lan lugt 1a 52,20; 42,14 va 22,23% tuong Ung vdi ty
l& sat/phospholipid lan luot la 0,02; 0,04 va 0,06 [23].
Trong cong trinh nay, hiéu suat liposome hoéa da dugc cai
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thién lan luot la 65,75; 56,66% va 27,71% vdGi ty lé
sat/phospholipid tuong tng la 0,02; 0,04 va 0,06.

Nhin chung, két qua hiéu suat liposome héa tot da thu
dugc bang cach sir dung moét ky thuat don gian, nhanh
choéng va chi sttdung nudc khirion lam maoi truong hydrat
héa. Hiéu suat liposome hoa dat t6t nhat dat dugc la
65,75% & ty lé trong lugng séat/phospholipid la 0,02
(Lipofe 01).

100
80 4
60

40

Hiéu suét liposome héa (%)

20 4

Lipofe 01

Lipofe 02 Lipofe 03

Hinh 2. Hiéu suat liposome hda (%) clia cac cong thiic liposome sét sulfate
3.2. Hinh thai hoc

Hinh 3. Hinh anh kinh hién vi dién tt truyén qua (TEM) cda liposome sat
sulfate (Lipofe 01)
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Két qua hinh thai hoc cla liposome sat sulfate (M3u
Lipofe 01) st dung ky thuat do TEM dugc thé hién trong
hinh 3 cho thay, cac tui liposome cé dang hinh bau
duc/elip véi kich thudc nhé va tuong d6i dong déu, tuong
tu nhu cac quan sat trudc day vé hinh thai clia liposome
da dugc mo ta[15, 33].

3.3. Kich thudc hat va dién thé zeta

Kich thuéc hat trung binh ctia cac cdng thuc liposome
dugc trinh bay trong bang 1 va hinh 4, c6 thé thay rang
kich thudc trung binh cla liposome khong tai (khodng
116,8nm) nhé hon kich thudc clia cac liposome tai sat. Su
gia tang kich thudc trung binh clia cac tui liposome, trong
pham vi kich thuéc 135,6 - 163,8nm, chi ra thuc té la mot
lugng sat sulfate va axit ascorbic nhat dinh da dugc bao
boc bén trong cac tui nhung ciing chi ra thuc té la c6 thé
da xay ra hién tugng két tu cac hat [23]. Gia tri chi s6 da
phan tan (PDI) t&t cho thay su én dinh lau dai va phan bé
kich thudc hat trong céng thiic [29]. Gia tri PDI dugc thé
hién trong bang 1 va hinh 4 cho thay, cac cong thuc
liposome tai sit c6 phan bé kich thudc hat tuang déi hep
(0,35 - 0,45) [34], khi néng dé sat trong mdi cong thiic
tang thi gia tri chi s6 da phan tan thu dugc cling tang dan.
Mau liposome trang c6 gia tri PDI (0,36) thap hon cac mau
liposome tai sét sulfate.

Bang 1. Gia tri kich thudc hat trung binh, chi so da phan tan (PDI) va thé
zeta clia liposome trang va cac cong thiic liposome sat sulfate

Liposome trang Lipofe01  Lipofe02  Lipofe 03
Kchth6 168115 13564115 15344201 16384322
hat (nm)

GatriPDl 0364002 0354001 043+0,02 045-+0,01
DIEnthe oo 145 62154191 42074135 109139
Zeta (mV)

Gia tri dién thé zeta ({) dugc thé hién trong Bang 1 va
Hinh 4, gia tri nay lién quan dén dién thé t6i uu dam bao
tinh n dinh, Uc ché su két tu cla cac tui [23]. D& tranh
su két ndi clia cac cdu truc nano, dan dén két tu va mat
6n dinh cda san pham, cac tiéu phan thudng co [ >
30mV [35]. Dién thé zeta clla mau liposome trang, Lipofe
01, Lipofe 02 va Lipofe 03 lan lugt 1a -78,9; -62,5; -42,5 va
-10,9mV, két qua nay cho thay hai mau lipofe 01 va lipofe
02 c6 d6 6n dinh vat ly tét. Liposome trang c6 dién thé
zeta (-78,9mV) am hon so vai cac liposome tai sat, diéu
nay c6 thé do su hién dién cla cac ion sat tich dién
duong lam cho bé mat cac tui trg nén it am hon d6i véi
cac liposome dugc tai [23] (bdng 1, hinh 4). Dac biét, c6
vé nhu khi tdng ty 1é trong lugng st & muic cao (0,06)
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trong mau lipofe 03 dan dén tang dién thé zeta (-
10,9mV), diéu nay c6 thé do tuong tac tinh dién giira ion
sat va lipid xay ra trén bé mat tui nhiéu hon la bén trong
16i so véi cong thuc lipofe 01 va lipofe 02 vai ty 1é sat
thap hon trong dé sat cha yéu bi gilr lai bén trong 16i
liposome [23, 24].
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Hinh 4. Bi€u do gia tri kich thudc hat va thé zeta clia liposome trdng va cac
cong thic liposome sat sulfate
4, KET LUAN

Nhu vay, nghién ctu nay tap trung chd yéu vao viéc
danh gia tdc déng cla cac ty 1é trong lugng khac nhau cla
sat sulfate so véi phospholipid (0,02; 0,04 va 0,06) doi vai
hiéu suat liposome héa. Cac tinh chat ly hoa clia ching

Vol. 61 - No. 3 (Mar 2025)

nhu kich thudc hat trung binh, chi s6 da phan tan (PDI),
dién thé zeta, cing nhu hinh thai clia cac tui liposome
cling da dugc nghién ctu. Két qua ban dau cho thay,
néng do sat anh hudng dang ké dén hiéu suat liposome
héa va cac dactinh ly héa clia cac cong thic liposome sat.
Vi ty 1é trong lugng sat/phospholipid 1a 0,02 (Lipofe 01)
va 0,04 (Lipofe 02) cho hiéu suat liposome hoa va cac dac
tinh ly hda chap nhan dugc. Nhiing két qua nay hia hen
viéc Ung dung moét phuong phdp don gian, khong dung
moéi doc hai, bén viing va nhanh chéng trong viéc diéu
ché liposome sat sulfate Ging dung trong thuc pham bé
sung chtra sat. Cac nghién ctiu vé do 8n dinh, doc tinh té
bao cla cac cong thirc sat sulfate dang dugc chung toi
ti€p tuc nghién cuu.
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