DOT: 10.31276/VIST.66(11).29-36 Khoa hoc Tu nhién | Khoa hoc sy song; Khoa hoc Ky thuét va Cong nghé | Cong nghé nano; Khoa hoc Y - Duge | Dugc hoc

Nghién ciru diéu cheé vi cau chira bovine serum albumin
tr alginat va chitosan
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Tém tiit:

Vi céu la hé thong phan phdi cé kha ning kiém soat giai phong dwoc chit kich thuée micron, ¢cé polymer trong ciu
triic. Trong dé, alginat va chitosan la hai polymer twong thich sinh hoc c6 ing dung diéu ché vi ciu da dang trong
dwogc phdm. Tuy nhién, & Viét Nam hién vin chwa c6 nhiéu cong bd vé vi ciu tir alginat va chitosan. Vi vy, nghién
ciru dwoe tién hanh dé xdy dung va toi wu héa quy trinh diéu ché vi cAu 15i alginat chira protein md hinh bovine
serum albumin (BSA), sau d6 xAy dung phwong phip bao phii chitosan. Quy trinh diéu ché vi ciu 16i dwgc xdy dung
gom alginat, BSA, isooctan, span 80, tween 80 va calci clorid. Cac yéu td cong thirc va thong sb quy trinh dwoc khio
sat b&"lng ph?ln mém Design Expert v12.0. Vi ciu 16 alginat chira BSA dwgc bao phi bz"mg 1% chitosan trong acid
acetic 1% va c6 kha ning giai phéng kiém soat BSA trong 24 gid. Vi ciu alginat bao phi chitosan cé kich thwéc
trung binh 178 pm, ty 1€ tai BSA dat 12,7%. Nghién ctru da diéu ché thanh cong vi ciu chira BSA tir hai polymer
alginat va chitosan cé kha niing giai phéng dwoc chit c6 kiém soat.

Tir khéa: alginat, bovine serum albumin, chitosan, gidi phong ki€ém soat, vi cau.
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Abstract:

Microspheres are controlled-release drug delivery systems with a micron diameter with a polymeric structure.
Alginate and chitosan are two pharmaceutical biodegradable polymers applied for various microsphere preparation
techniques. However, there is very limited research on microspheres from alginate and chitosan in Vietnam. Thus,
the goal of this research was to prepare and optimise the alginate microspheres containing the model protein bovine
serum albumin (BSA) preparation process and then develop a chitosan coating method. The developed method of
alginate microspheres containing BSA includes alginate, BSA, isooctane, span 80, tween 80, and calcium chloride.
Formulations and process parameters influencing the alginate microsphere properties were optimised using Design
Expert v12.0 software. Alginate microspheres containing BSA were coated with 1% chitosan in 1% acetic acid
and achieved the controlled release of BSA from microspheres in 24 hours. Chitosan-coated alginate microspheres
containing BSA had an average particle diameter of 178 pm, in which the drug loading rate was 12.7%. This study
successfully prepared the controlled-release microspheres containing BSA from alginate and chitosan polymers.
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1. it van de

Hién nay, cac hé tri liéu giai phong c6 kiém soat chira
duoc chit phan tir luong 16n (vi du nhu cac peptid, protein)
ngay cang dugc quan tdm do xu thé sir dung cac duoc chat
sinh hoc trong diéu tri. Tuy nhién, cac dugc chit nay c6 cau
tric phuc tap, do on dinh thép, hép thu kém va dé bi enzyme
phan gidi nén viéc bao ché dang giai phong co kiém soat con
gap nhleu thur thach [1]. Hé thong phan phéi thube cdu trac
vi cau c6 nhiéu tiém ning dé giai quyét cac kho khan nay,
két hop st dung loai polymer thich hop dé kiém soat kha
nang giai phong duoc chat [2, 3].

Alginat va chitosan la hai polymer phan hiy sinh hoc, an
toan, dang duoc str dung phd bién dé diéu ché vi cau co kha
nang tai va kiém soat giai phong nhiéu loai dugc chit khac
nhau [4 6]. Khi alglnat va chitosan két hop s& hinh thanh
mot ciu triic mang t6 hop nhd vao tuong tac ludng cuc va
lién két hydro. Qua trinh hinh thanh mang t6 hop phu thudc
vao nhiéu yéu t6 nhu néng dd polymer, pH, nhiét d9, trinh
tu phdi hop, do linh hoat cua polymer, thanh phan hoa hoc
ctia polymer [7]. Vi cau tir alginat dugc bao phu chitosan da
bao cdo c6 sy giam do x6p va ro ri duoc chét so véi vi cau
alginat riéng 1é. Bén canh do, 16p bao chitosan ¢6 d¢ bén co
hoc cao hon khi ¢6 mét alginat, do vy c6 kha nang cai thién
dac tinh giai phong hoat chat o kiém soat theo pH [8]. Mic
du ¢6 nhiéu vu diém nhung vi cau tir alginat va chitosan van
chua dugc quan tdm nghién ctru nhiéu & Viét Nam.

Nghién ctru ndy duogc tién hanh dé diéu ché vi cau tir
alginat va chitosan chira dugc chat phan tir luong 16n va
kiém soat sy giai phong duoc chat trong khoang 24 gio.
BSA dugc lya chon lam dugc chat mo hinh trong nghién
clru nay vi ¢o tinh tuwong dong voi albumin huyét thanh
ngudi, dong thoi ¢ gia ré hon, dé bao quan va tinh ché mau
trong qua trinh st dung [9]. Nghién ctru s dung thiét ké
thuc nghiém ,dé X4ac dil:]h cac yéq to cong thirc va quy trinh
anh huong dén tinh chat cia vi cau tao thanh.

2. B6i twong va phwong phap nghién ciiu

2.1. Poi tuwgng

Vi ciu alginat-chitosan hoan thién (CA-MS-BSA).

2.2. Nguyén vt liéu

BSA c6 ngudn gbc tir An 0. Natri alginat (Nhat Ban)
¢6 phan tir lugng trung binh, do nhét dung dich 1% khoang
300-400 cps. Chitosan (Canada) c6 phan tir luong 10-20
KDa, ty 1¢ deacetyl hoa >90% dat tiéu chun nha san xuat.
Céc ta dugc, dung mdi dung trong qua trinh diéu ché bao

gém isooctan, span 80, tween 80, calci clorid, aceton va
acid acetic (Trung Quoc) dat tiéu chuan dugc dung.

2.3. Phwong phdp diéu ché

St dung phuong phap didu ché vi cu hai giai doan.
Vi cau 1061 alginat chira BSA (A-MS-BSA) duoc tong hop
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tir polymer alginat bang phuong phap tach loai dung méi
thong qua tao nhli tuong nudc (N) trong dau (D). Sau do6
tién hanh bao phii mot 16p chitosan 1én A-MS-BSA hinh
thanh CA-MS-BSA[10, 11].

Xay dung va toi wu héa phwong phdp diéu ché A-MS-
BSA: Hoa tan mot lugng xac dinh BSA trong dung dich
alginat c6 ndng do xac dinh tao nén N. Pdng nhét hoa pha
N vao D gom 30 g isooctan va 3 838 chat nhii hoa span 80 dé
tao nhil twong N/D. Hon hop. gom tween 80 30% va CaCl,
voi nong d6 xac dinh dwoc bd sung vao nhii tuong, tiép tuc
khudy dé gel hoa alginat. Thém aceton dé hoa ran A-MS-
BSA. Loc va rira, d¢ 6n dinh A-MS-BSA thu duoc.

Dé xac dinh cac thanh phan cong thic va quy trinh c6
kha niang anh hudng dén tinh chét ciia A-MS-BSA, thiét ké
thuc nghiém duogc tién hanh bang phan mém Design Expert
v12.0 (My). Khong gian thuc nghiém dugc thiét ké gém 22
thi nghiém théng qua mé hinh yéu té timg phan, d6 phan
giai [V.

Muoi bién déu vao duoc xac 1ap voi hai mirc cao - thap
bao gom (X)) nong do BSA (gia tri khao sat 0,5%; 1,5%),
(X,) nong do alginat (2%; 4%), (X,) ty 1¢ pha nudc cua nhi
twong (30%; 50%), (X,) toc do nhu hoa (6000 vong/phit;
9000 vong/phit), (X,) thoi gian khuay tao lién két chéo (5
phut; 15 phut), (X,) toc do khudy tao lién két chéo (4000
vong/phut; 6000 Vong/phut) (X)) ndng do dung dich CaCl,
(5%; 10%), (X,) thé tich dung dlCh CaCl, (1:1; 3:1), (X)
thé tich tween 80 (5%; 10%), (X, ) ty 1€ span 80 (5%, 15%).
Tién hanh tuan tu thi nghiém, phan tich va ghi nhan két qua
dua trén 5 bién dau ra lan luot: (Y)) ty 1€ tai duge chat (%),
(Y,) kich thuéc A-MS-BSA trung blnh (um), (Y,, Y, Y)ty
1¢ giai phong dugc chat sau 1, 2, 4 gio (%).

Xay dyng phuwong phdap bao phi A-MS-BSA bang
chitosan: O giai doan tiép theo, luong xac dinh A-MS-BSA
duoc phan tan trong dung dich chitosan bang phuong phap
khudy trong thoi gian phu hop. Ly tim, loc, rira va sdy CA-
MS-BSA ¢ 37°C trong 24 gid. Bao quan CA-MS-BSA trong
binh kin trong tii mat cho cac thir nghiém tiép theo.

Céac A-MS-BSA di téi uu hoa duge st dung dé khao sat
qua trinh bao phii chitosan, nhdm muyc tiéu kéo dai kha nang
ty 1¢ giai phong dugc chit & moi truong dém phosphate
(PBS) pH 7.4 trong 24 gio. Pong thoi, xdc dinh so b anh
hudng ctia ndng do chitosan va mot s thong sd khac nhu ty
16 A-MS-BSA va thé tich dung dich chitosan, ndng do acid
hiru co, thoi gian khudy dén kha ning giai phong BSA ciia
CA-MS-BSA.

2.4. Phén tich dic tinh vi cau

Xac dinh ty 1é tdi dwoc chat: Can chinh xac khoang 250
mg A-MS-BSA (hoac CA-MS-BSA) vao binh dinh muc 50
ml, thém khoang 20 ml dung dich dém PBS pH 7,4, siéu am
trong 15 phit, dinh muc v6i cing dung méi. Ly tm véi toe
d6 10000 vong/phiit, trong 5 phiit. Loc hdn hop qua mang
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loc millipore 0,45 pum dudi ap suit giam. Do do hap thu
& budc song 278 nm, mau tréng duoc tién hanh tuong tu
nhung véi vi cau 15i alginat khong chira hoat chat hodc vi
cau alginat-chitosan khong chira hoat chat. Him luong BSA
trong mau thir dugc tinh theo cong thirc:

Luong chat trong vi cau

Ty 18 tai (%) = x 100

Luong vi cau

Pdnh gid kich thuée vi cau: Bang thuc nghiém trén thiét
bi phan tich c& hat Malvern Mastersizer MS 3000. Hinh thai
bé mat, hinh dang tiéu phan, do xép cla vi cu dugc quan
sat va danh gia thong qua phan tich hinh anh chup bang kinh
hién vi dién tir quét (SEM).

Danh gia khd nang giai phong protein: Can chinh xac
khoang 250 mg A-MS-BSA (hoac CA-MS-BSA), phan tan
trong 40 ml dém PBS pH 7,4 & 37,0£0,5°C trén may khudy
tir voi toe do khudy 100 vong/phut. Tai cac thoi diém xac
dinh 1,2,3,4,5,6,7,8, 10, 12, 24 gio, léy 5 ml dich thu va
b6 sung 5 ml dém. Loc mau thir qua mang loc millipore 0,45
um, xac dinh lugng BSA phong thich bang phuong phap do
quang phd UV ¢ bude séng 278 nm.

3. Két qua va ban luan

3.1. Xy dung thanh phin céng thirc va thong sé diéu
cheé vi cau 1oi alginat chira bovine serum albumin

Bang 1 trinh bay khong gian thuc nghiém va két qua
phén tich dac tinh A-MS-BSA.

Két qua cho thdy, ty 1é tai dugc chét (Y) nim trong
khoang 4,5-23,3% va phu hop véi ham nghich dao Inverse
(R?=0,9919, F=75,4, c6 y nghia théng ké vdi p<0,0001).

Kich thu¢e trung binh cia A-MS-BSA (Y,) thu dugc
dao dong kha 16n, trong khodng 14,6-308,5 um, anh hudng
theo ham can bac hai (Square Root) vdi R>=0,9468, co y
nghia thong ké véi p<0,05.

Ty 1¢ giai phong duoc chat cia A-MS-BSA (Y, Y, Y)
duoc phan tich cac anh hudng va phu hgp véi ham 1dy thira
(Power) voi ty 18 giai phong dugc chit sau 1, 2 va 4 gid c6
R? lan luot 13 0,9849, 0,9776, 0,9878 c¢6 ¥ nghia thong ké
v6i p<0,05. Bang 2 cho thiy anh hudng cia bién doc lap
dén cac tinh chat cia A-MS-BSA.

Bang 1. Khéng gian thwc nghiém va két qua danh gia vi cau tao thanh.

Thir tw X, X, X, X, X, X, X, X, X, X, Y, Y, Y, Y, Y,
1 0,5 4 50 6000 5 6000 5 3 10 15 830 550 1446 2117 480
2 1,5 4 50 6000 15 6000 10 3 10 5 650 464 1040 2950 758
3 05 4 30 6000 15 4000 5 3 5 5 954 433 2400 3270 41,0
4 1,5 2 50 6000 5 4000 5 1 5 5 159 3085 3720 39,00 394
5 1,5 2 50 9000 15 6000 5 3 5 15 700 445 4050 49,70 488
6 0,5 2 50 9000 5 4000 5 3 10 5 123 860 9360 9450 944
7 0,5 2 30 6000 5 6000 10 3 5 5 620 148 2830 30,50 328
8 15 230 9000 15 4000 10 1 5 5 650 1450 61,60 7830 875
9 0,5 4 30 9000 15 6000 10 3 10 15 453 273 2170 20,60 244
10 05 2 50 6000 15 4000 10 3 10 15 720 557 2750 2520 399
11 1,5 4 50 9000 15 4000 5 1 10 15 204 296 2750 3380 67,7
12 1,5 2 30 6000 5 4000 5 3 10 15 875 1610 37,80 3850 43,
13 0,5 2 50 6000 5 6000 10 1 5 15 620 1901 23,60 2480 22,0
14 05 230 9000 5 4000 5 1 5 15 1497 2440 2620 2610 87,0
15 0,5 4 50 9000 15 6000 10 1 5 5 935 258 5630 5330 532
16 1,5 2 50 9000 5 6000 10 1 10 15 830 227 1960 6810 933
1705 2 30 6000 15 6000 5 1 10 5 17,65 146 4570 6020 655
18 1,5 4 50 9000 5 4000 10 3 5 15 830 286 1270 1530 245
19 15 4 30 9000 5 6000 5 1 5 5 2334 630 31,80 3430 34,
20 1,5 4 30 9000 15 4000 5 3 10 5 1825 268 3580 53,10 56,9
21 1,5 4 30 6000 15 6000 10 1 5 15 860 323 33,70 3520 629
22 0,5 4 30 6000 5 4000 10 1 10 5 673 268 7490 78,60 822

X,: nbng do bovine serum albumin; X,: néng d¢ alginat; X,: ty 1& pha nwéc cia nhii tvong; X,: téc dd nhi hoa; X,: thoi gian khudy tao lién két chéo;
X,: toc do khudy tao lién két chéo; X,: ndng dd dung dich CaCl,; X,: thé tich dung dich CaCl,; X,: thé tich tween 80; X, : ty 1& span 80; Y : ty I tai
dwoc chét (%); Y,: kich thuwéc A-MS-BSA trung binh (um); Y,, Y,, Y,: ty 1& gidi phong dwoc chétsau 1, 2 va 4 gior (%).
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Bang 2. Phan tich cac bién ddc l1ap anh hwéng cé y nghia théng ké (p<0,05) dén cac dac tinh chat lweng cua vi cau.

Bién phu thuge

Ty 16 tai dwoe chit  Kich thuée trung binh Ty I¢ gidi phong duwge chit sau 1 gior Ty I giai phong dwoc chit sau 2 gio' T 1¢ giai phong duge chit sau 4 gio

Bién e lip L (Nghichdio) ~ A-MS-BSA (Cinbichai)  (Liy thira (Liy thira) (Liy thira)
X, 00326 0,0145

X, 0,0017 0,0049 0,0060 <0,0001 0,0082
X, 00253

X, <0,0001 0,0004 00163 00183
X, <0,0001 0.0061

X, <0,0001 00128 0,000 0.0009
X, 0.0246 00427 <0,0001 0.0002
X, 0.0023 0,0004 <0,0001 0.0068
XX, 0.0062

XX, <0,0001

XX, <0,0001

XX, <0,0001

XX, 0,0009

XXX, <0001

X,: ndng d6 bovine serum albumin; X,: ndng d¢ alginat; X,: ty I& pha nwéc ciia nhi twong; X,: thoi gian khudy tao lién két chéo; X,: téc do khudy;
X,: nbng d6 dung dich CaCl,; X,: thé tich dung dich CaCl,; X,: thé tich tween 80; X, : ty I& span 80.

Tu phéan tich nay da xac dinh duoc lién quan nhan
qua gitra cac bién s6 va dic tinh cia vi cau 15i tao thanh
(hinh 1). Ty I¢ tai dugc chét (Y,) ¢6 xu huong tang khi
X, tang va X, giam (hinh 1A). Kich thuéc trung binh cua
A-MS-BSA (Y,) khi X, va X dong thoi gidm (hinh 1B).

(X0

OOOOUKR
(0

(V) T 1 bl (%)
B,
56
0

Ci

T§ 16 GDDC sau 2 gitr (%)

Ty 1 GDDC sau 4 gitr (%)

Ty 1¢ giai phong dugc chét sau 1 gio (Y,) tang @i X, tang
va X, giam (hinh 1C). Ty 1€ gidi phong dugc chat sau 2 gio
(Y, tang khi X, giam va X, tang (hinh 1D). Ty 1¢ giai ph(")ng
duoc chat sau 4 gio (Y,) tang khi cac bien X, X, X, dong
thoi giam (hinh 1E va 1F).

Ty 1é GDDC sau 4 giir (%)

Hinh 1. Bién thién cac dic tinh vi ciu 16i alginat chitra bovine serum albumin (Y) theo twong tac giira cac bién sé (X).
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3.2. Toi wu héa cong thirc va quy trinh diéu ché vi cau loi
alginat chira bovine serum albumin

Tir céc két qua va m hinh lién quan nhan qua da xay dung,
tién hanh t6i wvu hoa thyc nghiém dé xac dinh quy trinh diéu
ché phu hop cho vi cau 16i ¢6 cac ddc tinh mong doi nhu ty 1¢
tai >15%, kich thude trong khodng 20-60 um, ty 1§ gidi phong
dugc chét dat khodng 90% sau 4 gio. Dé xuat cic thong so quy
trinh diéu ché A-MS-BSA t6i uu trong bang 3.

Bang 3. Div liéu mé hinh t6i wu hoa vi cau 16i alginat chira bovine

3.3. Két qud bao phu vi cau 16i alginat chira bovine
serum albumin bang chitosan

Két qua khao sat cac thong sb trong qua trinh bao phu
chitosan 1én A-MS-BSA dugc ghi nhéan dua trén déc tinh
ctia san pham CA-MS-BSA vé kich thudc trung binh, ty 1&
tai duoc chit dugc trinh bay trong bang 4.

Bang 4. Két qua khao sat cac dac tinh cha vi ciu alginat-chitosan
hoan thién.

serum albumin. T Tj 18 vi. Nf‘?ng d@. Thin; gian NE”).ng o Kicl} Ty 18 téi‘
— — — o cau alginat/  acid acetic  khuay chitosan  thwée  duge chat

Ky hiéu Tén bién De‘xuat‘bm DE doar‘l béi  Keét qua o chitosan (g/ml) (%) (phiit) (%) (nm) (%)

bién ‘ phan mém phanmeém  thyc nghiém N9 1550 | 10 05

X g s L% N30 1,5/100 1 10 05 156 12,7

X, Nong d polymer 4% NI 1,5/100 5 10 05 mo 98

X Ty I¢ pha nude cua nhi twong 32,5% TN32  1,5/100 1 30 05 242 11,9

X, Tée do nhi hoa 6000 vong/phit N33 1,5/100 1 10 1,0 178 12,5

X, Thdt gian khuy tao lién két chéo 15 phit N34 1,5/100 1 10 20 388 113

X, Tée d khudy tao lién két chéo 4000 vong/phiit TN29-TN34: cac thi nghiém cla giai doan 2 (tao vi cau alginat-chitosan

X, Nong d CaCl, 1.6% hoan thién).

X, AT, K] Két qua cho thay, ty 16 A-MS-BSA va thé tich dung dich

X Ty I ween 80 98% chitosan can di 16n dé khong anh huong dén kha nang phan

X, Ty I span 80 113% tan ctia A-MS-BSA trong dung dich, tranh hién tugng bi von

Y, Tylewi 15,7% 17,0:0.2% trong qua trinh bao phu. Khi ndng dé acid acetic ting, CA-

Y Kenbmierienl 23pm . ALHL0um MS-BSA ting kich thuéc trung binh nhung ty 1€ tai duoc

3 g L im gﬁoni jzzc cﬁﬁ:m; ;: ijij ;ijl’z; chat bj giam. Thoi gian khudy ty 1¢ thuan véi kich thudc

v V 5y 1/0 y 11,070 N9 9 A r o ~ A A A
Yz T 16 gis phing e chit su 4 g Y e CA-MS-BSA va anh huong khong c6 y nghia thong ké dén

X, ndng do bovine serum albumin; X, ndng do alginat; X,: ty 1& pha
nudc clia nhi tvong; X,: toc do nhi hoa; X, thoi gian khudy tao lién két
chéo;,Xe: toc d6 khuay tao lién két, chéo; X,: nong dé dung dich CaCl,;
X,: thé tich dung dich CaCl,; X,: thé tich tween 80; X, : ty 1& span 80; Y :
ty lé tai dwoc chéat (%); Y,: kich thuwéc A-MS-BSA trung binh (um); Y,,
Y,. Y,: ty 1& gidi phong dwoc chét sau 1, 2 va 4 gior (%).

Két qua xur ly thong ké cho thdy, A-MS-BSA duogc diéu
ché theo céc thong sb t6i wu d& xuét co dic tinh gidng nhu
dugc du doan boi phén mém (t-Test, p=0,69>0,05). Bén
canh do, phan tich bé mat miu tdi vu cho théiy A-MS-BSA
¢6 dang hinh cau, kha déng nhét, phéan bd kich thude hat
hep (hinh 2).

(A)

OMm

| F1
®3.,008

8mm

SKU

T¥ 1é phéin tram (%)

ty 18 tai duoc chat. Bén canh d6, két qua ciing cho thdy nong
dd chitosan trong dung dich la thong sO quan trong trong
giai doan bao phu A-MS-BSA. Ba mitc nong dé chitosan
duoc khao sat 1a 0,5%, 1,0% va 2,0% (TN30, TN33, TN34).
Khi ndng do chitosan ting lam kich thuéc CA-MS-BSA
tang manh va ty 1€ tai duoc chét giam nhe. Thém nita, khi
thir nghiém ty 1& giai phong dugc chat cia CA-MS-BSA
(hinh 3), TN30 di phong thich dang ké duoc chét ngay tir
nhiing thoi diém dau tién, trong khi TN33, TN34 ¢ tiém
thoi trong khoang 2 gid (ty 1é giai phong duge chat xap xi
10%). Khi két thuc thir nghiém ¢ thoi diém 24 gio, TN33 ¢o
ty 1€ giai phong duoc chét cao nhéat, dat 81,6%.

(=]

0 T 4 T r T ]
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Hinh 2. (A) Hinh kinh hién vi dién tir quét & dé phong dai 3000x, (B) Dai phan b6 kich thwéc chia vi cau 16i alginat chira bovine serum

albumin téi wu.
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Hinh 3. Ty lé giai phéng dwoc chat vi cau alginat-chitosan hoan

thién v&i néng dé chitosan khac nhau. Diéu kién thuc nghiém: ty &

vi cau alginat/chitosan (1,5 g/100 ml), nédng dé acid acetic (1%), thoi

gian khudy (10 phut), ndng dé chitosan thay déi clia thi nghiém 30, 33,

34 1an lwot 14 0,5, 1 va 2%.
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Déng thoi, c6 su bién mat hodc dich chuyén cua mot sb dinh
song tuong ung voi nhdém chie N-H, -OH, acetylamino bac
II, -C=0 trong cdu tric BSA. Diéu nay chimg t6 16p vo
chitosan da bao phu toan bo bé mat CA-MS-BSA.

Qué trinh diéu ché AC-MS-BSA di dugc xdy dung hoan
thién. O giai doan diéu ché A-MS-BSA, xac dinh dugc 6
bién doc lap c6 anh huong nhiéu dén cac dic tinh ciia A-MS-
BSA gdm ndng do BSA, ndng do polymer, toc d6 khudy tao
lién két chéo, thé tich dung dich CaCl, ty 1¢ tween 80, ty 1¢
span 80, gip giam bét cac thi nghiém khao sat vé sau khi
tién hanh nang cép ¢ 16.

Nong do polymer alginat 1a théng sé anh huong manh
nhit, c6 tuong tac v6i nhidu yéu té cong thirc va thong sd

12 1

10 1

T¥ 1é phiin tram (%)

T T T T 1

600 800 1000

Kich thuéc (um)

Hinh 4. (A) Hinh kinh hién vi dién tir quét & dé phong dai 5000x, (B) Phan b kich thwéc hat cia vi cau alginat-chitosan hoan thién.

Nhu vay, quy trinh diéu ché CA-MS-BSA di duoc xay
dung hoan chinh theo diéu kién thur nghiém TN33, tao thanh
CA-MS-BSA c6 kich thude trung binh 178 pm va ty 1€ tai
BSA 14 12,7%. V& mat hinh thai, hinh anh SEM cho thiy
CA-MS-BSA c6 dang hinh cau, bé mit kha x5p, dai phan bd
kich thudc tiéu phéan twong di hep (hinh 4).

Quang phd hdng ngoai bién doi Fourier (phd FTIR)
(hinh 5) ctia A-MS-BSA cho thiy c6 su lién két chéo giira
natri alginat voi Ca?*, thé hién qua cac dai quang phd & s6
song 1613 cm va 1417 cm ¢6 lién quan dén sy kéo dai
nhom -COO- dugc lién két véi Ca>* dé tao thanh mang ludi
hydrogel lién két chéo ba chiéu. Cac sb song 3376 cm™! cta
nhém N-H, 1659 cm™! ctia nhém amin bac I cia BSA van
ton tai trong phd FTIR ciia A-MS-BSA, diéu nay chimg t6 sy
hién dién ctia BSA trong cAu trac vi cau. Phd FTIR cua CA-
MS-BSA cho thiy su dich chuyén va thay ddi dinh song
cta nhém carboxyl (1613 cm™) trong natri alginat ching
t6 co su lién két chéo giira NH," trong chitosan va nhom
carboxyl trong natri alginat thong qua tuong tac tinh dién.
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quy trinh khac cung tac dong 1én dic tinh A-MS-BSA. Piéu
nay phu hgp véi nghién ctru ciia S.F. Lin va cs (2016) [12]
dad bao cao anh hudng ciia ndng do natri alginat dén kich
thudc hat va hiéu suat bat gitt dugc chét, do su giatang n6ng
d6 polymer 1am ting d6 nhét cua dung dich nén stc cang bé
mat giita cac giot alginat va pha dau tang 1am vi cau c6 kich
thude trung binh 16n hon.

Nong d6 BSA c6 anh huong dén ty 18 tai dugc chat, ty 1¢
giai phong dugc chit sau 1 gio va co twong tac véi nhidu yéu
t6 khac 1am thay ddi dic tinh cuia A-MS-BSA. Téc d6 khudy
tao lién két chéo anh huong co y nghia dén kich thudc trung
binh, ty 18 tai va ty 1& giai phong dugc chat cia A-MS-BSA.
Khi tdc d6 khudy tao lién két chéo thay d6i mirc do tiép xtc
va tuong tc gitta cac ion Ca2 va polymer, dan dén thay doi
tinh chat cia A-MS-BSA. Thé tich dung dich CaCl, ciing
lam tang ty 1¢ lién két giita Ca?* va natri alginat, sy hoa rin
ctia A-MS-BSA ciing din ra nhanh hon. Diéu nay da duoc
R. Rastogi va cs (2007) [13] nhan manh trong nghién ctru
diéu ché vi ciu tai isoniazid, tang néng d6 Ca?* thi hiéu suét

34
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Hinh 5. Quang phd hdng ngoai bién déi Fourier cta natri alginat (A), bovine serum albumin (B), chitosan (C), vi cau 16i alginat chira

bovine serum albumin (D), vi cau alginat-chitosan hoan thién (E).

bit gitr thudc c6 thé giam do qua trinh gel hoa xdy ra nhanh
va dot ngdt [am that thoat dugc chét ra khoi mang gel. Thé
tich tween 80, ty 1& span 80 ciing c6 anh hudng rat rd dén
cac didc tinh cia vi cdu bao gdm kich thudc va ty 1& giai
phong dugc chét, twong tw nhu cong bd cua A.L. Marquez
va cs (2010) [14], trong do6 kich thudc hat nho hon duoc tao
ra voi néng d6 chat hoat dong bé mit cao hon.
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Pbi v6i muc tiéu bao phu vi cau alginat bang chitosan,
nghién ciru da chon phuong phap khudy vi cau alginat trong
dung dich chitosan vi quy trinh thuc hi¢n don gian [15, 16].
V6i phuong phap nay, cac yéu t& can phai khao sat 1a: (i)
ndng do acid acetic, (ii) nong do chitosan; (iii) thoi gian bao
phu chitosan. Trong do, yéu t6 ndng do chitosan co vai tro
quan trong. Khi nong d6 chitosan ting thi kich thudce trung



binh CA-MS-BSA ting twong tng, diéu nay phu hop voi
nghién curu cua Y. Misirli va cs (2005) [17]. Hién tugng nay
¢6 thé 1a do su twong tac cua cac nhém amin cua chitosan
va cac nhoém cacboxyl cua natri alginat trong qua trinh hinh
thanh mang phuc hop.

4. Két luan

Nghién ctru da xac dinh duge cac yéu té anh hudng co y
nghia théng ké dén dic tinh cua A-MS-BSA; xac dinh muc
d6 va xu huéng anh hudng cua cac yéu té dén ty 18 tai dugc
chat, kich thudc trung binh, ty 1& giai phong dugc chat cia
A-MS-BSA diéu ché bang phuong phép tach loai dung moi.
CA-MS-BSA dugc diéu ché theo quy trinh t6i wu co kich
thudc trung binh 178 pm va ty 1€ tai BSA 1a 12,7%. Duogc
chit duoc giai phong hoan toan vai toe do giai phong dugc
kiém soat trong 24 gid. Nhu vdy, vi cau alginat bao phu
chitosan chtra protein mo hinh 1a BSA cung cép thém dit liéu
va tao tién d& cho cac nghién cuu tiép theo trén hé thude tri
liéu giai phong kiém soat chira dugc chét phan tir lugng 16n.
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