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Tém tit

Nong db tich lily ciia Fucoidan bi han ché boi cac yéu t6 nhu sinh kha dung tuong dbi thap va tc do dao thai nhanh,
do d6 1am giam hiéu qua diéu tri ciia nd. Viéc bao goi Fucoidan trong tiéu phan nano gitp kéo dai thoi gian luu thong
trong mau, tang tich Ity tai dich tac dung. Do d6, nghién ctru duoc tién hanh véi muc tiéu: bao ché va danh gia mot sé
chi tiéu chat lugng cta nano Fucoidan bang phuong phép nhii héa - boc hoi dung méi. Phuong phap nghién ctru: tiéu
phan nano Fucoidan (Fu-NPs) dugc bao ché theo phuong phéap nhii hoa — bdc hoi dung méi. Viée bao ché Fu-NPs dugc
nghién ctru dya vao cac yéu to thude vé cong thirc (ty 16 polyme: Fucoidan, loai va ndng d6 chét dién hoat) va cac yéu td
thudc vé quy trinh (nhiét d6 phéi hop 2 pha, thoi gian siéu 4m, cong sudt siéu am). Fu-NPs duoc nghién ciru do 6n dinh
& 2-8°C. Két qua: Fu-NPs duoc bao ché vai ty 16 PLGA: Fucoidan 1a 1:1; Tween 80 ndng d6 1,5%; Lecithin ndng do
1,5%, nhiét do phéi hop 2 pha 14 2 - 8°C; thoi gian si€u am 1a 5 phut; cong suét siéu 4m 1a 100 W. Fu-NPs ¢6 kich thuge
nho (209,8 nm), phan bd kich thudc hep (PDI = 0,3) va hiéu suét nap cao (84,02%). Mau duy tri 6n dinh v& mat vat Iy
sau mot thang bao quan trong diéu kién 2-8°C.

Tir khéa: Fucoidan; nano; PLGA; nhil hoa bc hoi dung moi.
Abstract

The effectiveness of Fucoidan’s accumulation has been limited by factors such as the relatively low bioavailability
and the fast clearance rate, which has consequently limited its therapeutic efficacy. The coating of Fucoidan on the surface
of nanoparticles can significantly prolong its circulation time in the bloodstream, thus providing additional opportunities
for the nanomedicines to accumulate in the target sites. Therefore, this study aims to prepare and characterize some
properties of fucoidan nanoparticles using the emulsification-solvent evaporation method. Methods: Fucoidan
nanoparticles (Fu-NPs) were prepared by emulsification—solvent evaporation method. The preparation of Fu-NPs was
examined based on formulation (ratio of polymer: Fucoidan, type and concentration of hydrophilic surfactant,
concentration of hydrophobic surfactant) and process (temperature, duration of sonication, ultrasonic power) parameters.
The stability study was conducted for the Fu- NPs in 2-8°C. Results: Fu-NPs were prepared using emulsification-solvent
evaporation method with parameters as follows: Ratio of PLGA:Fucoidan is 1:1, Tween 80 is chosen as a hydrophilic
surfactant and its concentration in aqueous phase is 1.5%, Concentration of Lecithin in the organic phase is 1.5%, Cooling
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process is applied during the preparation process, Duration of sonication is 5 minutes, Ultrasonic power is 100 W. Fu-
NPs were formed at small size (209.8 nm), narrow particle size distribution (0.3) and high encapsulation efficiency
(84.02%). The sample remains stable physically after a month of storage at 2-8°C.

Keywords: Fucoidan; nano; PLGA; emulsification-solvent evaporation.

1. Pat van dé

Fucoidan 1a mét polysaccharide chira fucose
duoc chiét xuét tir tao niu, cd clu trac hoa hoc
phtre tap nho vao sy da dang cua cac lién két
glycoside va cac nhom sulfate. Thanh phan
chinh ctia Fucoidan 1a fucose va sulfate, ngoai ra
con co cac monosaccharide khac nhu mannose,
galactose, glucose, xylose, va protein [1,2].
Fucoidan da va dang dugc nghién clru rong rai
nhd cac hoat tinh sinh hoc da dang nhu chdng
doéng mau, chéng viém, khang virus, va chong
ung thu. Hién nay, hoat chét nay da phﬁn duoc
bao ché duéi dang dudng ubng tuy nhién sinh
kha dyung bi han ché va toc do dao thai qua than
nhanh do tinh tan t6t trong nudc ciia fucoidan
[3,4]. Hé mang thudc nano giup kéo dai thoi gian
tuan hoan, giam téc do thanh thai, ting hap thu
vao té bao va luu giit tai khdi u. Trén thé giéi
fucoidan dang dugc quan tdm véi s6 luong
nghién ctru 16n, dac bi¢t 1a dang bao ché dudi hé
nano. Nano Fucoidan st dung chit mang la
polyme nhu poly (lactic-co-glycolic acid)
(PLGA), chitosan, nhiéu loai protein hodc lipid
tao thanh liposome [8]. Tuy nhién, & Viét Nam
van chua co nhiéu nghién ctru vé hé nano
Fucoidan. Do d6, nghién ctru nay duoc tién hanh
nham khao sat thong s ciia quy trinh bao ché va
danh gia tinh chit ctia nano Fucoidan dugc bao
ché bang phuong phap nhii hoa - bdc hoi dung
moi.

2. P6i twong va phwong phap nghién ctru
2.1. Poi twong nghién ciru
2.1.1. Nguyén liéu

Fucoidan (ham luong 80%) duoc cung cép
boi Cong ty Co phan Fucoidan Viét Nam, Viét
Nam. Chuan Fucoidan duoc cung cip boi Cong
ty Nova Matrix, Na Uy. Cac nguyén li¢u hoa

chét nhu Natri Lauryl Sulfate (NLS), Tween 80,
Chloroform, Lecithin, Polylactic-co-glycolic
acid (PLGA), nuéc cat, Phenol, Axit sulfuric
dam dic dat tiéu chuan duoc dung.
2.1.2. Thiét bi

May khuay tir va bép gia nhiét IKA C-MAG
HS 7 (Puc), may siéu am Q500 QSONICA
(M¥), may do kich thudc hat Malvern Zetasizer
Ultra (Anh), may ly tdm Hettich Universal-
320/320R (buc), can phan tich OHAUS PA214
(M§), may quang pho UV-Vis Agilent Cary 60
(MJ) va cac dung cu thong dung khac.
2.2. Phwong phap nghién ciru

2.2.1. Phirong phdp xdy dung cong thirc bao ché
tiéu phdn nano fucoidan

Can 5mg Fucoian va mot luong chét dién hoat
pha nuéc theo cac ndng d6 khac nhau va hoa tan
trong 30 mL nudc cit bing may khudy tir trong
1 gid dé thu dugc pha nude. Pha dau dugc chuan
bi béng viéc hoa tan lugng PLGA theo céc ty 1€
khac nhau va Lecithin theo tung khao sat khac
nhau trong 5ml Chloroform. Ddng nhit hoa bang
cach thém tir tir tirg giot pha dau vao pha nudc,
ddng thoi str dung may siéu am dau do va may
khudy tir voi téc d6 va thoi gian thich hop. Sir
dung thiét bi khudy tir & diéu kién nhiét 46 phong
trong 4 gio dé boc hoi hét dung méi pha dau.
Viéc lua chon PLGA, Lecithin dua trén nghién
ctru trude d6 vé bao ché tiéu phan nano Fucoidan
bang phwong phéap tuwong tu ciia Chih-Sheng
Chiang va cac cong su [8]. Cac thong sd can
khao sat lién quan t&1 quy trinh dugc lya chon
bao gém: nhiét do, thoi gian déng nhét hoa,
cuong do sidu am. Cac thong s6 can khao st lién
quan t6i cong thirc bao gdom: ty 186 PLGA:
Fucoidan, loai va néng dd chat dién hoat pha
nudc, nong do chat dién hoat pha dau (ndéng do
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Lecithin). Panh gia qua mot sé chi tiéu: KTTP
trung binh, chi s da phan tan (PDI), hiéu suét
nap (EE%).

2.2.2. Phwong phdp ddnh gid mét sé dic tinh ciia
tiéu phdn nano Fucoidan

Pénh gia mdt s6 dic tinh cua tiéu phan nano
Fucoidan bao ché duoc gém: KTTP, chi sé da
phan tan PDI, hiéu sudt nap EE%.

Hiéu suat nap (EE%) duoc tinh toan dua vao
dinh lugong phén Fucoidan chua dugc nap vao
tiéu phan nano bao ché dugc bang phuong phap
Phenol sulfuric acid [5]. Puong chuin Fucoidan
duge xay dung bang chuan Fucoidan pha trong
nuéc cat voi cac néng dd khac nhau 0,2 —
0,7mg/ml, lay Iml dung dich thém vao 0,5ml
thudc thir phenol 3% lic déu, thém tiép 1ml Axit
sulfuric dam dic lic déu réi dem dun cach thiy
trong thoi gian 5 phut, lay ra dé ngudi ¢ nhiét do
phong trong 30 phuat, do mat do quang & budce
s6ng 485 nm [6,7]. Mau thir thu duoc bang cach
thu phan dich trong bén trén sau khi tién hanh ly
tdm mau bao ché trong 30 phut, toc do 5.000
vong/phut tai 5°C. Thém dung dich Fucoidan
chuén, mau thir dugc pha loing ¢ nong do thich
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hop bang nudc cit. Liy 1ml dung dich da pha
lodng thém vao 0,5ml thudc thir phenol 3% lic
déu, thém tiép 1ml acid sulfuric dam dic lic déu
roi dem dun céach thiy trong thoi gian 5 phut, 14y
ra dé ngudi ¢ nhiét d6 phong trong 30 phut, do
mat d¢ quang ¢ budc song 485nm.

Str dung mau thir dugc pha lodng véi nudce cat
& ndng do thich hop dé tién hanh do KTTP va
PDI trén may Malvern Zetasizer Ultra, cuvet
nhua, nhiét d buéng do 25°C.

3. Két qua nghién ctru

3.1. Két qud khdo sdt cdc yéu to thudc quy trinh
bao ché

3.1.1. Két qua khdo sat anh huéng ciia nhiét do

Pha nudc gom Fucoidan va chat dién hoat pha
nuéc; pha diu gom PLGA va Lecithin, ty 18
PLGA: Fucoidan 1 1:1. Tdc d6 dong nhét hoa 1a
250 vong/phut trong 5 phut, cong sut siéu am 1a
100W. Céac nhiét d6 duoc kiém soét trude va
trong khi ddng nhat hoa bao gdm: nhiét 6 phong
(25°C) va lam lanh t6i 2-8°C. Két qua duogc trinh
bay trong Bang 1 va Hinh 1.

2-8-C

Nhiét do

m KTTP (nm) PDI

Hinh 1. KTTP va PDI cua cac mau tiéu phan nano fucoidan chudn bi & cac nhiét do khac nhau

Bang 1. Két qua khao sat anh hudng cta nhiét do dén mot s6 dic tinh cua tiéu phan nano fucoidan
bao ché duoc

CT Nhiét o KTTP (nm) PDI EE (%)
1 25°C 139.9 + 4.7 0.1239 + 0.0117 25.35
2 2-8°C 209.8 + 1.5 0.3006 + 0.0111 84.02
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Ngay sau khi bao ché, ca hai cong thirc déu
cho thdy hdn dich dong nhit va mau niu nhat.
Sau mot tudn bao quan, hai mau van 6n dinh, c6
hién tuong duc & ddy 6ng, nhung khi lic thi phan
tan déu tro lai. Két qua tir Bang 1 cho thiy ca hai
mau déu dat kich thudc nho (<250 nm) va phéan
b6 kich thudc hep (<0.3). Mic du mau khong
duoc 1am lanh c6 kich thudc tiéu phan nho hon,
nhung mau duge 1am lanh cho hiéu suit nap cao
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hon. Vi vay, quy trinh 1am lanh dugc 4p dung
cho cac khao sat tiép theo.
3.1.2. Két qud khdo sdt anh hwéng ciia thoi gian
siéu am

Thyc hién quy trinh tuong tu voi CT2, véi
khao sat sy thay d6i & thoi gian siéu am lan luot:
2 phit, 5 phut va 8 phut. Két qua duoc trinh bay
trong Bang 2 va Hinh 2.

0.35

0.3

PDI

2 phat 5 phuat 8 phuat

Thoi gian siéu am

— KTTP (nm) PDI

Hinh 2. KTTP va PDI ctia cac méu tiéu phan nano fucoidan chuan bi & cac thdi gian siéu 4m khac nhau

Bang 2. Két qua khdo sat anh hudng cia thoi gian siéy &m dén mot s dac tinh cua tiéu phan
nano fucoidan bao ché duoc

CT Thoi g(i;‘ﬁ‘ui;é“ am KTTP (nm) PDI (E /E)
3 2 146.1+0.8 0.1848 + 0.0101 70.22
4 5 209.8 + 1.5 0.3006 + 0.0111 84.02
5 8 117.3+35 0.1316 + 0.0122 61.58

Ngay sau khi bao ché, ca ba cong thic déu
cho thiy hdn dich déng nhit va mau nau nhat.
Sau mot tuan bao quan, hai mau van 6n dinh, c6
hién twong duc ¢ ddy dng, nhung khi lic thi phan
tan déu tro lai. Két qua tir Bang 2 cho thay ca hai
mau déu dat kich thudc nhé (<250 nm) va phan
b kich thude hep (<0.3). Mic du mau CT4 c6
kich thudc tiéu phan 16n nhat, nhung c6 hiéu suét
nap cao nhat trong s6 3 mau. Vi vay, thoi gian

siéu am la 5 phat dugc su dung trong cac thu
nghiém tiép theo.
3.1.3. Két qua khdo sdt anh huwdng ciia cong sudt
siéu am

Thuc hién quy trinh tuong tu voi CT4, voi
khao sat su thay d6i & cong suét siéu 4m lan luot:
100 W, 150 W, 200 W. Két qua dugc trinh bay
trong Bang 3 va Hinh 3.
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Hinh 3. KTTP va PDI cua cac mau ti€u phan nano fucoidan chuan bi & cac cong suat si€éu am khac nhau

Béang 3. K¢t qua khao sat anh huong cta cong suat siéu am dén mat so déc tinh cua tiéu phan
nano fucoidan bao ché duoc

CT | Cong suétsiéuam (W) | KTTP (nm) PDI EE (%)
6 100 209.8+15 | 0.3006+0.0111 84.02
7 150 1235+2.1 | 0.1346 +0.0197 56.68
8 200 1276+32 | 0.1095+0.0093 56.76

Ngay sau khi bao ché, ca ba cong thirc déu b kich thudc hep (<0.3). Mic di mau CT6 co
cho thay hon dich dong nhat va mau nau nhat.  kich thudc tiéu phan 16n nhat, nhung c6 hiéu suat
Sau mot tuan bao quan, hai mau van 6n dinh, c6 nap cao nhat trong s6 3 mau. Vi vay, cong suét
hién twong duc & day dng, nhung khi lac thi phan  siéu 4m 1a 100 W duoc sir dung trong céc thir
tan déu tro lai. Két qua tir Bang 3 cho thiy cahai  nghiém tiép theo.
mau déu dat kich thudc nhé (<250 nm) va phan

3.2. Két qud khdo sdt cdc yéu té thugc cong thirc bao ché
3.2.1. Két qua khdo sat dnh hwéng ciia ty 1é polymer/ dwoc chit

Thuc hién quy trinh twong tu véi CT6, voi khao sat sy thay doi ¢ ty 18 PLGA: Fucoidan lan luot
1a: 0:1; 0,5:1; 1:1; 1,5:1. Két qua dugc trinh bay trong Bang 4 va Hinh 4.
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B (TTP (NM) e PDI

Hinh 4. KTTP va PDI ciia cic miu tiéu phan nano fucoidan chudn bi véi cac ty 16 PLGA:fucoidan khéc nhau
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Bang 4. Két qua khao sat anh huong cua ty 16 PLGA:fucoidan dén mot s6 dic tinh cta tiéu phan

nano fucoidan bao ché duoc

CT PLGA: Fucoidan KTTP (nm) PDI EE (%)
0 0:1 - - -
9 0,5:1 111.7+1.65 0.2221 + 0.0013 5.62
10 11 209.8+15 0.3006 + 0.0111 84.02
11 1,5:1 137.3+2.35 0.1113 + 0.0085 58.97

Ngay sau khi bao ché, ca ba cong thic déu
cho thay hén dich dong nhat va mau nau nhat.
Sau mot tuan bao quan, hai mau van on dinh, c6
hién tuong duc & ddy dng, nhung khi lac thi phan
tan déu trg lai. Két qua tir Bang 4 cho thay ca hai
mau déu dat kich thuéc nhoé (<250 nm) va phan
b kich thude hep (<0.3). Mic di mau CT10 c6
kich thudrc tiéu phan 16n nhét, nhung c6 hi¢u suét
nap cao nhét trong s6 3 mau. Vi vay, ty 16 PLGA:
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fucoidan 1a 1:1 dugc su dung trong cac thua
nghiém tiép theo.
3.2.2. Két qua khdo sat anh hieong cia logi va
néng dé chat dién hoat pha nuoc

Thyc hién quy trinh twong ty véi CT10, véi
khéo sat hai chat dién hoat pha nudc khac nhau:
Natri lauryl sulfate (NLS) va Tween 80 v6i cac
néng dd khac nhau: 0,5%; 1%:; 1,5%. Két qua
duoc trinh bay trong Bang 5 va Hinh 5.
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1 1.5

Nong dé Tween 80 (%)

— TTP (nm) PDI

Hinh 5. KTTP va PDI cua tiéu phan nano fucoidan dugc bao ché véi cac néng do Tween 80 khac nhau

Béng 5. Két qua khao sat anh hudng cia loai va ndng do chét dién hoat pha nudc dén mot sb

ddc tinh cua tiéu phan nano fucoidan bao ché duoc

CT | Loai va ndng do Do 6n dinh KTTP (nm) PDI EE (%)
12 NLS 0.5% Tia trang hinh thanh - - -

13 NLS 1% sau 3 ngay, lac khong - - -

14 NLS 1.5% phén tan lai duoc - - -

15 | Tween 80 0.5% 125.8+1.71| 0.1538 +0.0014 20.66
16 Tween801% | Ondinhsau3ngay |119.3+0.35| 0.1372+0.0092 64.72
17 | Tween 80 1.5% 209.8+1.5 | 0.3006 +0.0111 84.02
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Ngay sau khi bao ché, ca 6 cong thirc déu cho
thiy hon dich dong nhit va mau nau nhat. Sau 3
ngdy bao quan, cac cong thic st dung NLS déu
hinh thanh tia tring ¢ day va khong thé phan tan
lai duoc. Cac mau sir dung Tween 80 van 6n
dinh sau cung khoang thoi gian. Sau mét tuln,
cac mau str dung Tween 80 c6 xuat hién tia tring
duc ¢ day 6ng, nhung khi lic thi phan tan déu trd
lai. Két qua tir Bang 5 cho thiy ca ba mau sir
dung Tween 80 déu dat kich thudc nho (<250
nm) va phan bé kich thudc hep (<0.3). Mic du
mau CT17 c6 kich thudc tiéu phan 16n nhat,
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nhung c6 hiéu suat nap cao nhat trong s6 3 mau.
Vi vay, Tween 80 dugc sur dung lam chét dién
hoat pha nudc véi néng d6 1,5% trong céc thir
nghiém tiép theo.
3.2.3. Két qua khdo sdt anh hudng ciia nong dg
chat dién hoat pha dau

Thyc hién quy trinh tuong tu véi CT17, véi
khao sat cac ndng do khac nhau cua chét dién
hoat pha dau (Lecithin): 0,5%; 1%; 1,5%. Két
qua dugc trinh bay trong Bang 6 va Hinh 6.

15

Noéng dé Lecithin (%)

m— KTTP (nm) PDI

Hinh 6. KTTP va PDI cua tiéu phén nano fucoidan bao ché véi cac n6ng d0 khéc nhau cta chat dién hoat pha dau

Bang 6. Két qua khao sat anh huong ctia ndng do chét dién hoat pha dau (Lecithin)

dén mat so dac tinh cta tiéu phan nano Fucoidan bao ché dugc

CT | Nbngdé (%) KTTP (nm) PDI EE (%)
18 05 139.4 +2.31 0.1119 + 0.0017 31.47
19 1 1285 + 4.27 0.1209 + 0.0101 69.74
20 15 209.8 +1.5 0.3006 + 0.0111 84.02

Ngay sau khi bao ché, ca ba cong thirc déu
cho thay hén dich dong nhat va mau nau nhat.
Sau mot tudn bao quan, 3 miu van 6n dinh, c6
hién twong duc & day dng, nhung khi lic thi phan
tan déu tro lai. Két qua tir Bang 6 cho thiy ca ba
mau déu dat kich thudc nho (<250 nm) va phan
b6 kich thudc hep (<0.3). Mic di mau CT20 c6
kich thudc tiéu phan 16n nhét, nhung ¢ hiéu suit
nap cao nhét trong s6 3 mau. Vi vy, nong do
Lecithin 1,5% la phu hop.

Dua trén cac nghién ctru da thyc hién, cong
thirc bao ché cho tiéu phan nano fucoidan duoc
Iwra chon bao gém: ty 1€ PLGA: Fucoidan 1a 1:1;
Tween 80 1,5%; pha nudc dugce lam lanh trude
va trong sudt qua trinh ddng nhit héa tai 2 - 8°C;
thoi gian siéu 4m 13 5 phat; cong sudt siéu am 1a
100 W.

4. Ban luan

Nghién ctru da bao ché thanh cong tiéu phan
nano Fucoidan (FuNPs) bang phwong phéap nhii
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hoa — bdc hoi dung méi véi kich thude tiéu phan
nho (209.8 nm), twong ddng voi két qua nghién
ctru cua Chiang va cong su [8]. Chi sé da phan
tan (PDI) 12 0.3006, cho thiy sy phan bé hat hep
va 6n dinh, tuy nhién c6 thé giam xudng thip
hon 0,25 dé cho két qua ¥ nghia hon. Hiéu suat
nap (EE) ciia FuNPs dat 84.02% (ndm trong
khoang 50 - 90%) cho thiy rang tiéu phan nano
Fucoidan bao ché dugc di thanh cong nap
Fucoidan véi hiéu suét cao [9].

Phuong phap nhii héa - bc hoi dung méi co
vu diém 1a don gian, dé tai 1ap, va dé dang thuc
hién trong quy mo phong thi nghiém, cong cu va
hoéa chat sir dung dé tim. Tuy nhién, viéc bbc hoi
dung méi pha dau bang may khudy tir doi hoi
thoi gian dai hon so vdi cac thiét bi khac; qua
trinh thém pha dau vao pha nudc dugce thuc hién
thu cong co thé gdy anh hudng téi do dong déu
ctia kich thudc hat trong cac lan thi nghiém khac
nhau. Str dung pipet tw dong va thiét bi lam lanh
hiéu qua hon c6 thé cai thién quy trinh nay.

Thoi gian siéu 4m va cong suat siéu am dong
vai tro quan trong trong vi¢c phan tach phan tan,
gia tang dién tiét bé mat tiép xuc giira 2 pha, thic
day sy hinh thanh nhil twong 6n dinh sau khi két
thiic qua trinh dong nhat hoa. Thong s6 thoi gian
siéu &m 5 pht va cong sut siéu am 100 W da
gitip bao ché ra tiéu phan nano nhé va hiéu suat
nap cao. Thoi gian siéu am kéo dai hon hodc
cong suét siéu am qua 16n co thé gay tac dong
ti€u cuc nhu sy dong tu hodc tan ra cua cac tiéu
phan nano [10,11]. Nhiét sinh ra tir qua trinh
ddng nhét hoa bang dau do siéu 4m c6 thé lam
bay hoi pha dau truéc khi qua trinh dong nhét
hoa hoan thanh. Nghién ctru duoc thuc hién boi
Sharma va cong su cho théy su on dinh nhiét cua
nhil twong chi duge 6n dinh boi chat hoat dong
bé mit la rat kém, thém vao d6 nhiét do co thé
anh huong dén sy phan hiy thiy phan cia PLGA
trong moi truong nude, va diéu nay cé thé dan
dén su tach roi cua Fucoidan khoi bé mit tiéu
phan nano giy mit on dinh hé nhii twong va anh

hudng toi hidu suat nap [12,13]. Do d6, nhiét do
can duoc kiém soat thong qua vi¢c lam lanh
trude va trong sudt qua trinh dong nhat hoa.

Str dung ty 1¢ PLGA: Fucoidan 1:1 va céc
chét dién hoat pha nudc va pha dau 14n luot 12
Tween 80 (1.5%) va Lecithin (1.5%) cho két qua
tiéu phan nano Fucoidan bao ché duoc co do
phan tan hep Fucoidan da duoc bao goi hi¢u qua.
Nong d6 polymer ty 1& thuan voi luong hoat chét
duoc hép thu 1én bé mit, tuy nhién néu luong
PLGA qué nhiéu c6 thé lam tang thanh phan
PLGA trong c4u tric tiéu phan nano vé giam kha
nang bao gbi thudc. Céc chat dién hoat pha nudc
va pha dau c6 vai tro lam giam stc cing giita cac
pha, ngin chin sy hop nhit cia giot nhil tuong
ma&i hinh thanh, tir d6 gia taing kha nang nap
thudc ctia tiéu phan. Trong hai chat dién hoat pha
nude duge khao sat, Tween 80 thuong dugc ua
chudng trong cac img dung y sinh hoc do tinh
dac tinh khong ion, d6 doc thap hon va kha nang
tuong thich t6t hon v6i co thé so véi NLS.
Lecithin, dong vai tro chét dién hoat pha dau,
giip Fucoidan hoa tan trong pha nuéc dé dang
bam dinh Ién bé mat PLGA dé hinh thanh cac
tiéu phan nano [14]. Murphy va cac cong sy di
nghién ctru va két luan rang luong Lecithin déu
nanh c6 anh huéng dang ké dén kich thudc hat
[15]. Ngoai ra, Lecithin 1a ta dugc c6 dd an toan
va tuong thich sinh hoc cao nén an toan khi su
dung trén co thé con nguoi.

Tiéu phan nano Fucoidan on dinh sau mot
thang bao quan & 2-8°C véi sy thay dbi kich
thudc va EE khong dang ké, cho thdy quy trinh
nay 1a mot phuong phap c6 tiém ning trong viée
bao ché hidu qua FuNPs.

5. Két luin

Di khao sat xay dung dugc cong thirc bao ché
va mot sd thong sd quy trinh bao ché tiéu phan
nano Fucoidan bang phuong phap nhii hoa bay
hoi dung méi. Cong thirc bao ché st dung ta
duoc polymer 1a PLGA, ty 18 polymer/duoc chat
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1:1 (kI/k1). Dung méi pha nudc 1a nudc cat, dung
moi pha ngoai 1a Chloroform. Chét dién hoat pha
nude 1a Tween 80 pha trong nuéc c6 ndng do
1,5%. Chét dién hoat pha dau la Lecithin pha
trong chloroform co néng do 1,5%. Lam lanh
pha nuéc t6i 2 — 8°C trudc va trong sudt qua
trinh ddng nhat hoa. Pha dau dugc thém tir tir vao
pha nudc va sir dung méy khudy tir va may siéu
am & cuong d6 100W trong 5 phat dé dong nhat
hoa hai pha. Tiéu phan nano fucoidan bao ché
duoc xac dinh cac dac tinh 1y hoa: KTTP, chi )
phan tan PDI, hiéu suit nap EE%. Tiéu phan
nano Fucoidan bao ché duoc c6 kich thude nho
(209,8 nm), phan bé kich thudc hep (PDI = 0,3)
va hiéu sut nap cao (84,02%). Mau duy tri 6n
dinh vé& mit vat 1y sau mot thang bao quéan trong
diéu kién 5°C.
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