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TOM TAT

Trong dé tai nay viéc ché tao hat nano
chitosan tai insulin dwoc thuc hién béng
phuwong phap tao gel ion, str dung tac nhan
tao lién két ngang sodium tripolyphosphate.
Pé thu duoc két quad ché tao hat nano tét
nhét cé thé, dé tai thuc hién tai deacetyl héa
chitosan ban dau (d6 deacetyl hoa (DD)
khodng 75 %) va thu dwoc chitosan sau tai
deacetyl hoa c6 DD khoang 85 — 90 %, DD
duoc xac dinh bang phuong phép FTIR. Tir
chitosan tai deacetyl héa nay, chung téi thuc
hién khéo sét tao hat & céac diéu kién pH
khéc nhau (pH = 2; 3,5; 5), tai cac ndng do
chitosan khac nhau (0,5; 1; 2; 4 mg/mL) va
céc ti 16 khéi lurong gitra chitosan so véi tac
nhéan lién két ngang khac nhau (2:1; 4:1; 6:1;
8:1), dé rut ra mét bé théng sé phu hop nhét
vé kich thuéc va phéan bd kich thudéc hat.

Théng qua dé, hat nano chitosan-TPP tai
insulin dwoc ché tao dat hiéu suét tai thube
91,6 % tai méi trwong cé pH = 3,5; néng d6
chitosan & 1 mg/mL; 7 Ié khéi lwong gitra
chitosan so véi tac nhén lién két ngang la
4:1. Hinh &nh TEM cho thédy hat cé kich
thwde nhé hon 100 nm, hinh dang kha tron,
khi do phé FTIR cé thé ching minh duwoc sw
tén tai cia nhing lién két co ban giira
chitosan va tac nhén tao lién két ngang trong
viéc hinh thanh hat. Dua trén két qua phan
tich phé FTIR va hiéu suét bao goi, ching téi
xac dinh da ché tao thanh céng hat nano
chitosan-TPP tai insulin lam nguyén liéu déu
tién cho nhiing khdo sat sdu hon nira, nham
mang hat nano chitosan tai insulin vao teng
dung thuec tién.

Twr khéa: nano chitosan, tac nhéan tao lién két ngang sodium tripolyphosphate, tao gel ion,

insulin.
MO PAU

Dé nang cao chat lugng trong diéu tri bénh
va phuc vu nhu cu séng ngay cang cao, ngudi ta
ludn tim cach cai tién kha ning tng dung cua cac
dang vat liéu st dung trong y sinh, va cac dang
vat ligu nay phai dap ng nhitng yéu cau co ban
nhu tinh twong thich sinh hoc cao, c6 kha nang tu
dao thai va khong gay dgc tinh, ngoai ra con uu
tién cac chi tiéu nhu don gian, dé ché tao, gia

thanh thap, ddi voi hé tai thuéc nano ciing nhu
vay. Trong nhiéu nim qua, day la linh vuc thu
hat duoc sy quan tam Ién va budc ddu da dat
dugc két qua, nhung ciing chi 1a bit dau so khai
mot nén cdng nghé mai — cong nghé vat liéu
nano tng dung trong y sinh. V&i dé tai nay nhém
thuc hién ché tao hé hat nano chitosan tai insulin
nhim huéng téi mot hé tai cé thé sir dung cho
dudng ubng trong tri bénh dai thao duong.

Trang 125



Science & Technology Development, Vol 13, No.T4-2015

Chitosan la mét loai polysaccharide khéng
phd bién trong tu nhién nhung c¢6 thé thu dugc
thong qua deacetyl hda chitin (c6 nhiéu trong
dong vat giap xac va nam). Chitosan 1a mot
polymer mach thang chtra nhiéu don vi p-(1-4)-2-
amino-2-deoxy-D-glucopyranose, cling 1a poly-
cationic, khong ddc tinh, c6 kha niang phan huy
va tuong thich sinh hoc cao. Ngoai ra, chitosan
c6 thé tan trong mot sé acid hitu co voi pH nho
hon 6.5 nhu acid formic, acetic, tartaric, citric.
Thong thuong dbi véi mot chitosan thi ti 1¢ cua
nhém amino cin dat trén 50 % so v&i nhém
acetyl [1, 2, 3].

DPé tao hé hat nano trén vat liéu co ban
chitosan, d¢ tai da thuc hién ché tao bang phuong
phap tao gel ion vai tac nhan tao lién két ngang la
sodium tripolyphophate (STPP). So véi nhitng
chit tao lién két ngang héa hoc nhu
glutaraldehyde; glyoxal; 2,2-dimethoxy phenyl-
acetophenone...thi STPP 1a chat khong c6 doc
tinh, ngoai ra n6 con 1a mot mubi kha dé tan, kich
thuge nho. T nhitng tinh chat d6, STPP dugc
chon 1am tac nhan lién két ngang trong tao hat
dang nano tng dung trong y sinh [4].

Insulin 1a hormon protein réat quan trong ddi
Vi viéc diéu hoa duong huyét, nd l1a hormon duy
nhét c6 thé chuyén hoa duong tu do thanh dang
glycogen. Khi co thé thiéu insulin, ching s& dugc
b sung bang dudng tiém do d& bi phan hay boi
moéi truong pH thip ciing nhu hoat dong cua
enzym protenase cO trong duong tiéu hoéa [5, 6].
Tuy nhién, dudng truyén thudc nay lai gay ra kha
nhiéu phién todi tir cach bao quan téi nhitng phan
g phu c6 thé phat sinh. Hat nano chitosan-TPP
dugc nghién ciu dé tro thanh mot trong nhiing
giai phap cho van dé nay. Hé hat chitosan c6 kha
nang bao vé thudc & bén trong hat tai dé tranh
tiép xdc voi moéi truong bén ngoai, cung kich
thuéc & muc nano hat tai c6 thé d& dang xam
nhap vao dudng méu va nha thude trong thoi gian
dai [3, 7].

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Vit li¢u

Chitosan dang bot v6i do deacetyl (DD)
khoang 75 % cua Himedia Laboratories (An D9)
la san pham dwgc deacetyl héa tir chitin. KOH
dang rin cia Merck (Merck KGaA, Puc) sir
dung trong qua trinh tai deacetyl hda chitosan
ban dau voi muc dich ting DD cua chitosan. Acid
acetic dang long nong d6 100 % cua Merck
(Merck KGaA, buc) tao méi truong cho qué
trinh  tao hat nano chitosan.  Sodium
tripolyphophate (STPP) dang bot cua BE (New
Jersey, M) la tac nhan tao lién két ngang. Insulin
ngudoi dang bot cia SAFC Bioscienes (M$) va
nude da dugc khir ion (DI) dung cho qua trinh
pha hoa chat.

Deacetyl héa chitosan ban dau

Chitosan ban dau véi DD khoang 75 % duoc
tai deacetyl héa bang phuong phap kiém dj thé.
Pha 3 g chitosan ban dau véi 60 mL dung dich
KOH 50 % (w/v). Hdn hop dugc khudy tir 6n
dinh lién tuc va thyc hién trong méi truong suc
khi nitrogen. Nang nhiét do cua hé lén 120 °C dé
phan ung deacetyl hoa cé thé xay ra [8]. Phan
ung trén dugc git trong 4 gio, sau do thuc hién
loc san pham thu duoc véi nudce da khir ion (DI)
dén khi nudc loc thu duge trung tinh (pH ~ 7).
San pham sau khi loc dwoc siy qua dém & 40 °C.
San phim duoc phan tich bang phdé FITR
(Fourier Transform Infrared Spectroscopy -
TENSOR®, My, dugc dit tai Phong thi nghiém
cdng nghé Nano, PHQG TP.HCM).

Ché tao va khao sat hat nano chitosan-TPP

Chitosan sau khi deacetyl héa duoc hda tan
trong 9 mL dung dich acid acetic c6 pH = 2; 3,5;
5 dé dat ndong do cubi 0,5; 1; 2 va 4 mg/mL.
Khuy tir nhe nhang hé khoang 20 phut (dam bao
cho chitosan tan hoan toan). Nho cham 1 mL
STPP vao dung dich chitosan, sao cho lugng
STPP thém vao s& cho ti 1& khéi luong gitra
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chitosan va STPP la 2:1; 4:1; 6:1; 8:1, khudy tir
manh trong qua trinh nho giot va 15 phat sau khi
nho giot xong, sau d6 khudy tir nhe, 6n dinh trong
2 gio. Hat thu dugc phan tich kich thuéc chi yéu
va d6 phan bd kich thuéc bing DLS (Dynamic
Light Scattering — LB550, Nhat, dat tai Phong thi
nghiém céng nghé Nano, PHQG-HCM), mot
phan duoc ly thm & 20000 vong/phdt trong 40
phdt, ly tam lai nhiéu lan véi dung moi 1a nuée
DI, dung dich hat cudi cing dugc dong lanh qua
dém sau d6 dong kho san pham dong lanh & -50
°C, &p suat 0,089 mbar. San pham sau dong kho
dugc do phd FTIR.

Ché tao hat nano chitsosan-TPP tai insulin

Pha 20 mg chitosan trong 19 mL dung dich
acid acetic ¢c6 pH = 3,5, khudy tir nhe nhang
trong vong 20 phit dé dam bao chitosan tan hoan
toan. Nho tir tir 0,1 mL dung dich insulin c6 chira
0,5 mg insulin nguoi trong diéu kién khudy tir
manh, tiép tuc khudy manh 5 phdt va chuyén qua
khuay nhe khoang 15 phut réi nho tir tir 1 mL
dung dich STPP c6 chia 5 mg bot STPP vao
dung dich chitosan vira chuan bi trong diéu kién
khudy tir manh, tiép tuc khudy manh trong 15
phat, sau d6 chuyén hé vé khuay nhe, 6n dinh
trong 2 gio.

Dung dich hat thu dugc dugc kiém tra kich
thudc hat chu yéu va phan bé kich thudc hat bang
DLS, hinh anh va kich thudéc biang TEM
(Transmission Electron Microscopy — dugc dat
tai Vién Vé sinh Dich t& TW). Mot phan duoc ly
tam, dong lanh va dong kho dé kiém tra lién két
biang phé FTIR.

Kiém tra hi¢u suat bao géi

Str dung tdi tham tach cellulose (kich thuéc 1
x 50 ft, c6 thé tham loc chét c6 kich thuéc tbi da
12 — 14 kDa) dé tinh hiéu suat bao géi thudc
thong qua nguyén tic can bang ndng do trong va
ngoai tdi tham tach. Cho dung dich hat nano
chitosan-TPP tai insulin vao trong tdi tham tach

da duoc xir ly bang nudc DI va nhing hé vao
trong nuéc DI, khudy tir bén ngoai tdi lién tuc
trong 4 gio. Trich mau bén ngoai tui tham tach dé
xéac dinh cudng d6 hip thu anh séang & budc séng
276 nm biang may UV-vis (Ultraviolet-visible
Spectroscopy, Cary 100, Australia, dugc dat tai
Phong thi nghiém cdng nghé Nano, PHQG-
HCM).

KET QUA - THAO LUAN

Két qua deacetyl hda qua FTIR

Pé danh gia muc thanh céng cua viéc tai
deacetyl hoa, ching tdi tién hanh do phd FTIR
cua bot chitosan trugce va sau khi tai deacetyl hda.
Dua trén phd FTIR thu dugc (Hinh 1) tai viing sé
séng 3500 cm™ va 2880 cm™ thé hién cho céc
lién két O-H va C-H ¢ trén ca chitosan trugc va
sau khi thuc hién tai deacetyl héa, riéng vai dinh
tai s6 song 1652 cm™ va 1609 cm™ thé hién cho
nhom acetyl va nhdm amino trén chitosan thi
khac nhau trén mdi phd [9, 10]. Trén phé cua
chitosan truée deacetyl héa lién két C=0 c6 trong
nhém acetyl thé hién rat rd rang (phd A), trong
khi sau khi tai deacetyl hoa (phd B) thi lién két -
NH, lai thé hién o rang hon. Piéu d6 ching
minh rang, qua trinh tai deacetyl hoa da dién ra
thanh cong.

Dé xac dinh mic do thanh cong cua qua trinh
tai deacetyl hoa, nhom dé tai thuc hién xac dinh
DD cua chitosan truéc va sau khi tai deacetyl hda
bang phuong phap phd FTIR. Dya vao ti Ié gié tri
cuong d6 hap thu (truyén qua) cua mot sé dinh
phé FTIR (thi du vang lién két O-H, C-H, C=0, -
CH, va ving amide I11) cua chitosan trudc va sau
khi tai deacetyl hoa cing mot sé cong thirc xac
dinh DA da duoc bao cao [11], tr do xac dinh
duoc DD cua chitosan trude va sau khi thuc hién
tai deacetyl hoa. V¢&i chitosan trugc khi tai
deacetyl hda c6 DD khoang 75 % va sau khi thuc
hién tai deacetyl héa thi DD cua chitosan tang 1én
t6i 85 % - 90 %.
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Hinh 1. Phd FTIR cua chitosan trudc (A) va sau khi deacetyl héa (B).

Pho FTIR ciia hat nano chitosan

Dya trén phd FTIR (Hinh 2) cia hat nano
chitosan-TPP (ph6 B) thiy rang: dinh thé hién
cho lién két trong nhém amino trén chitosan
(dinh 1609 cm™ trén phd B) da bi phan tach thanh
hai dinh 1636 cm™ va 1540 cm™ [10], diéu do6
ching to rang di c6 su twong tac giita nhom
amino trén chitosan véi tdc nhan tao lién két

ngang 1am bién do6i nhém amino thanh nhém
ammonium. Ngoai ra trén phé cua hat nano con
xuit hién dinh phd 1149 cm™ thé hién cho lién
két P=0 c6 trong ion tripolyphosphate nhung
cuong d6 kha yéu va gan véi dinh phd co trén
chitosan nén khong thé khang dinh chic chan
duoc su ¢ mat caa no.
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Hinh 2. Phd FTIR cta STPP (A), chitosan sau khi deacetyl hoa (B) va hat nano chitosan-TPP (C).
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Anh hwéng cia pH t6i phin bo kich thwéce hat

Trong nghién cau ching t6i da thuc hién
khao sét viéc tao hat & cac pH: 2; 3,5; 5 tai nong
do chitosan 1a 1 mg/mL va ti 1& khéi lwong gitra
chitosan:STPP 1a 4:1. Dung dich hat dugc kiém
tra phan b kich thuéc bang DLS (Hinh 3).

Tai pH = 2 kich thudc hat chitosan vuot sang
¢& micromet. Tai méi truong ché tao c¢6 pH = 5,
kich thudc hat thu duwgc nhé hon tai moi truong
c6 pH = 3,5. O pH = 3,5 kich thuéc hat chu yéu
thu duwgc khoang 210 nm, trong khi &
pH = 5 kich thuéc hat chu yéu chi 1a 180 nm.
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Tuy nhién, d6i voi moi trudng ché tao c6 pH =5
kha nang hoa tan cua chitosan kém hon nhiéu so
Vi moi truong ¢6 pH = 3,5. Tir do ciing thiy
rang pH cta moi truong quyét dinh toi kha nang
hoa tan cua chitosan hay ndi cach khac né quyét
dinh t6i dién tich caa chudi polymer chitosan, do
dién tich cua chudi chitosan 1a yéu t6 quan trong
dbi voi vigc tuong tac giita N6 va tac nhan lién
két ngang, nén tir d6 anh huong téi hinh thanh
kich thugc hat. V&i méi trudng ché tao cang acid
thi kich thudc hat chitosan-TPP cang I6n.
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Hinh 3. Anh DLS cuia hat chitosan-TPP tai méi truong ché tao pH = 3,5 (A) va pH = 5 (B) & ndng do chitosan 1
mg/mL, ti 1¢ khoi lugng chitosan: STPP la 4:1.

Anh hwéng cia ndng dé chitosan téi phan b
kich thuéc hat

Thuc hién khao sat tai cac nong do chitosan
0,5; 1; 2 va 4 mg/mL, tai pH = 3,5 va ti 1& khoi
lwgng chitosan: STPP la 6:1. Dung dich hat
chitosan-TPP & diéu kién nay duoc kiém tra bang
DLS (Hinh 4).

Khi nong do chitosan cang ting thi kich
thudc hat chi yéu cang I6n, phan bé c6 xu huéng
ddng déu hon. O ndng d6 chitosan 0,5 mg/mL
kich thuéc chu yéu 1a 165 nm, & ndng do
1 mg/mL la 280 nm, & nong d6 2 mg/mL la
600 nm va 4 mg/mL 1a 1,5 um. Baoi vi mat do
chitosan hién dién trong dung dich cang I6n thi
kha niang két hop nhiéu chudi chitosan véi tac
nhan lién két ngang cang cao lam cho hat cang

I6n, ndng do chitosan 16n ciing 1am cho viéc tao
hat tré nén dé& dang hon va hat tir d6 ciing dong
déu hon.

Anh huwéng cia ti ¢ Kkhdi lwgng chitosan:
STPP téi phan bo kich thwée hat

Thuc hién khao sat tai céc ti 16 khéi luong
gitra chitosan va STPP la 2:1; 4:1; 6:1 va 8:1 tai
mdi truong pH = 3,5 va néng do chitosan la
1 mg/mL (Hinh 5).

Khi thay d6i ti 1& khdi lwgng giira chitosan va
STPP thi kich thuéc hat cha yéu duoc tao thanh
khong c6 sy thay doi I6n. Tai ca ba diéu kién 4:1,
6:1 va 8:1 déu c6 kich thudc hat chii yéu ¢ 150
t6i 200 nm. Nhung viéc thay doi ti 1é khéi lugng
gitra polymer va tac nhan lién két ngang lai anh
huong 16n t6i phan bd kich thudc hat. Khi ti 1¢
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lugng STPP sir dung cang I6n thi kich thudc hat
cang c6 xu huéng déng déu hon nhung t6i khi ti
I& khdi lwong gitra chitosan va STPP dat téi 2:1
thi chitosan tao gel vgi ion TPP. Chitosan la mot
polymer mach thang, dé tao hat thi cac tc nhan
lien két ngang can thoi gian phan tan trong dich
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chitosan, tir ¢o khi ting ndng do STPP Ién thi
kich thudc tao ra van khong thay doi, nhung khi
lugng STPP vuot muic can thiét thi nhiing hat
chitosan di tao thanh duoc gén két véi nhau bang
tac nhan tao lién két ngang du thira, sinh ra hién
tuong gel tu.
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Hinh 4. Anh DLS ciia hat chitosan & nong do ciia chitosan 0,5 (A), 1 (B), 2 (C), 4 (D) mg/mL tai pH =3,5
va ti 1€ khoi lugng chitosan: STPP 1a 6:1.
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Hinh 5. Anh DLS ctia hat chitosan-TPP & céc ti 1¢ khdi lwgng chitosan:STPP 1a 8:1 (A); 6:1 (B) va 4:1 (C) trong
di€u kién méi truong pH = 3,5, nong d6 chitosan la 1 mg/mL.
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Phé FTIR ciia hat nano chitosan-TPP tai insulin
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Hinh 6. Phd FTIR cua insulin ngudi (A), chitosan (B), hat nano chitosan-TPP (C) va
hat nano chitosan-TPP tai insulin (D).

Sau khi thuc hién do phdé FTIR cua mot sé
vat liéu lién quan va hat nano chitosan-TPP tai
insulin (Hinh 6) tir d6 c6 mot s6 danh gia nhu
sau: so séanh phé FTIR cua hat chitosan-TPP (C)
va hat chitosan-TPP tai insulin (D) nhan thiy
khong c6 su khac biét dang ké nao giira hai phd,
& d6 van c6 su tach dinh 1609 cm™ cua lién két -
NH, trong chitosan (phd B) thanh 2 dinh ¢ 1630
em™ va 1530 cm™. Béi voi phd cua insulin (phd
A) c6 xuit hién cac dinh phd thé hién lién két c6
trong protein, dai amide 11 & 1656 cm™ va dai
amide 111 & 1534 cm™ nhung ca hai dinh phé nay
déu rat gan vai cac dinh phd thé hién tuong tac
giita chitosan va tac nhan lién két ngang nén
khong thé khang dinh trong pho da thé hién lién
két cua insulin. Nhung & ving s6 séng 500-750
cm™ va ving 3750-4000 cm™ lai thé hién duoc

cac dinh phd nho co trén insulin. Dé c6 thém
bang ching cho viéc insulin c6 ton tai hay khéng
trong hat nano chitosan-TPP ché tao dwoc, ching
t6i thuc hién kiém tra hiéu suat bao géi insulin
cua hat nano chitosan véi hai myc dich: khing
dinh hat nano chitosan-TPP c6 tai insulin théng
qua su chénh léch gitra ndng d6 ban dau cho vao
va ndng do insulin tw do sau khi tao hat; tinh
duoc hiéu qua tai thudc caa hat nano chitosan-
TPP tai diéu kién ché tao di xac dinh.

Tinh chét hat nano chitosan-TPP tai insulin

Hat nano chitosan-TPP (hat kiém ching) va
hat nano chitosan-TPP tai insulin duoc ché tao &
ndng do chitosan 1a 1 mg/mL, ti & khdi lwong
gitra chitosan:STPP la 4:1 va thuc hién ché tao
trong moi truong pH = 3,5.
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Hinh 7. Anh DLS hat chitosan-TPP khong tai insulin (A), hat chitosan-TPP tai insulin (B).

Dua trén kiém tra phan bé hat bang DLS va
hinh anh, kich thudc hat bing TEM nhan thiy
rang kich thudc hat chu yéu xac dinh bang DLS
va kich thudc hat xac dinh bang TEM c6 do
chénh léch kha I6n. Theo anh DLS (Hinh 7) cho
thiy kich thudc hat chu yéu voi miu hat nano
khong tai insulin (anh A) va hat nano cé tai
insulin (anh B) chénh léch khdng nhiéu, & d6 hat
nano tai insulin c6 kich thuéc cha yéu Ién hon
khoang vai nanomet nhung d6 phan b hat rong
hon kéo dai tir khoang 70 nm téi 2 um, véi hat cé
kich thuéc I6n hon 1 pum chiém khoang hon

10 %. Tuy nhién dbi véi anh TEM (Hinh 8) c6
thé thdy riang kich thuéc hat nano chitosan tai
insulin 16n nhét ciing chua dat tgi 100 nm (Hinh
8B’) va hat nano chitosan khong tai thi khong c6
hinh dang hat (Hinh 8A”). Tir d6 thiy rang, hat
nano chitosan 1a mot hat kha mém va nhay cam
vai tac nhan vat ly manh nhu luc (kiém chang
trong qua trinh ché tao), cuong do6 anh sang
manh, nhiét d6 cao (kiém ching trong viéc do
TEM mau chitosan khong tai bi phan huy), khi
hat nano chitosan thuc hién tai insulin dugc gia
¢ lién két thi c6 xu hudng bén viing hon.

Hinh 8. Anh TEM ciia hat chitosan-TPP khong tai insulin (A”) va hat chitosan-TPP tai insulin (B”).

Dung dich hat nano chitosan-TPP tai insulin
sau khi duoc ché tao va xtr ly bang tdi thAm tach
cellulose, trich mau ngoai tui thdm tach dé do
DLS tai budc song 276 nm dé xac dinh duoc
lwong insulin tw do cé trong dung dich ban dau
dugc trich ra tir bén ngoai tGi thim, tir d6 tinh

dugc luong insulin t do trong dung dich ché tao
ban dau véi hiéu suat tai thudc dat 91,6 % tai moi
truong pH = 3,5, ndng do chitosan 1 mg/mL, ti l¢
khéi lugng gitra chitosan va STPP 1a 4:1 voi
ndng d6 cudi cua insulin 1a 50 pg/mL.
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KET LUAN

Dua trén phan tich phé FTIR cuaa chitosan
truge va sau khi tai deacetyl hoa ciing nhu viéc
xé4c dinh do deacetyl hda bang phuong phap phd
FTIR, déu khiang dinh qué trinh tai deacetyl dién
ra thanh cong, véi do deacetyl hoa ban dau chi
khoang 75 % da 1én dugc 85 % - 90 % sau khi
thuc hién tai deacetyl héa.

Tai diéu kién méi truong pH = 3,5, ndng do
chitosan dat 1 mg/mL, ti 1& khéi luong giita
chitosan va STPP la 4:1 cho d6 phan bé kich
thudc hat tot nhat (theo DLS), ciing ¢ diéu kién
nay thuc hién tai insulin tai nong do insulin 1a 50
ug/mL cho hiéu suat tai 1a 91,6 %, kich thuéc hat
nho hon 100 nm, hinh dang kha tron. Dva trén
phan tich phé FTIR va luong insulin di duoc tai
Ién t6i 91,6 %, cho thiy qué trinh ché tao hat
nano chitosan-TPP tai insulin da thanh coéng.

Preparation of insulin loaded chitosan-
TPP nanoparticles by ionic gelation

method

e Dinh Thi Huyen Trang
¢ Nguyen Duc Hao
e LeVan Hieu
University of Science, VNU-HCM
e Ho Thanh Ha

Laboratory for Nanotechnology (LNT), VNU-HCM

ASTRACT

In  study, insulin loaded chitosan
nanoparticles were prepared via ionic
gelation method using cross-linking agent
sodium tripolyphosphate (STPP). To have
best result for the preparation of
nanoparticles, a commercial chitosan with a
degree of deacetylation DD of 75 % was
adjusted to 85 % - 90 % which was
determined by FTIR method. The obtained
deacetylated chitosan was studied for the
effect of pH, concentration, ratio of chitosan
and STPP. Then the insulin loaded chitosan

TPP nanoparticles were prepared by ionic
gelation method. These nanoparticles could
deliver 91.6 % insulin at pH = 3.5, with the
chitosan concentration of 1 mg/mL and the
chitosan:STPP ratio of 4:1. The TEMs
indicate that chitosan nanoparticles were
spherical in shape and the particles size was
smaller than 100 nm. Investigation of FTIR
and entrapment efficiency assert that insulin
loaded chitosan nanopartiies have been
prepared and can become a drug delivery
system via oral in the future.

Key words: chitosan nanoparticles, sodium tripolyphosphate, ionic gelation method, insulin.

Trang 133



Science & Technology Development, Vol 13, No.T4-2015

TAI LIEU THAM KHAO

[1].

[2].

[3].

[4].

[5].

[6].

C.K.S. Pillai et al.,, Chitin and chitosan
polymer: Chemistry, solubility and fiber
formation, Progress in Polymer Science, 34,
641 — 678 (2009).

M. Malhotra et al., A novel method for
synthesizing PEGylated chitosan
nanoparticles strategy, preparation, and in
vitro and analysis, International Journal of
Nanomedicine, 6, 485 — 494 (2011).

W.  Tiyahoonchai et al., Chitosan
nanoparticles: A promising system for drug
delivery, Navesuan University Journal, 11,
51 — 66 (2003).

K.C. Gupta et al., Effect of molecular weight
and degree of deacetylation on controlled

release of isoniazide from chitosan
microspheres,  Polymer for  Advanced
Technologies, 19, 432 — 441 (2008).

S.R. Jocshi et al, Insulin — history,

biochemistry, physiology and pharmacology,
Supplement of Japi, 55, 19 — 25 (2007).

S. Royatrand et al., Determination of insulin
concentration in Camel Milk using Ultra
Violet-Visible Absorption Spectroscopy, J.
FBT. IAU, 3, 53 - 60 (2013).

[7].

(8].

[9].

[10].

[11].

H.J. Malmiri et al., Potential applications of
chitosan nanoparticles as novel support in
enzyme immobilization, American Journal of
Biochemistry and Biotechnology, 8, 203 —
219 (2012).

M.L. Tsaih et al., The effect of reaction time
and temperature during heterogenous alkali
deacetylation on degree deacetylation and
molecular weight of resulting chitosan,
Journal of Aplied Polymer Science, 8, 2917 —
2923 (2003).

D.N. Mohammadpour et al., Preparation and
in vitro characterization of chitosan
nanoparticles containing Mesobuthus eupeus
scorpion venom as an antigen delivery
system, J Venom Anim Toxins Incl. Trop.
Dis., 1, 44 - 52 (2012).

Y. Wu et al.,, Chitosan nanoparticles as a
novel delivery system for ammonium
glycyrrhizinate,  International Journal of
Pharmaceutic, 295, 235 — 245 (2005).

R.C. Biskup et al., Determination of degree
of deacetylation of chitosan — comparision of
method. Progress on Chemistry and
Application of Chitin and Its.... 17, 5 — 20
(2012).

Trang 134



