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NGHIEN CU'U CHE TAO HON DICH CHITOSAN
VO THUOC XIT MUI TU LOAI HOA NGU SAC
DINH HUGNG TRONG PIEU TRI BENH VIEM XOANG

STUDY ON PREAPRATION OF THE MIXTURE BETWEEN CHITOSAN AND NASAL SPRAYS MADE
FROM IDENTITY FLOWER AGERATUM CONYZOIDES L. AS AMETHOD OF SINUSITIS TREATMENT

TOM TAT

Chitosan I mot polyme tu nhién thu duoc bang deacetyl héa chitin. Céc
phan t{ chitosan c6 déc tinh héa Iy t6t nhu cAc hé thdng phan phai thudc. N6 la
chat polysaccharide an toan sinh hoc, khdng ddc, trong thich sinh hoc va phan
huy sinh hoc. Cac phén it chitosan vdi kich thirde cd kiém sodt va stz phan bd kich
thudc hep thu dugc qua qué trinh gelat hda ion gitta CS va natri tripolyphosphate
(TPP). Trong bai bao nay, chiing toi di s dung H,0, cat ngan mach chitosan va
duing TPP dé tao c4c lién két ngang. Chitosan cau trdc phll hop chi thu durgc khi ty
| khi ctia chitosan/TPP 12 6:3. Oty 18 nay khi tao hon dich véi thudc xit mi co
kha nang khang khuan, dac biét ddi voi cac khuan quan trong trong dudng mi:
E. coli, M. catarrhalis, S.aureus.

Tlrkhda: Chitosan, nano chitosan, natri tripolyphosphate (TPP).

ABSTRACT

Chitosan is a natural polymer obtained by chitin deacetylation. Chitosan
molecules have good physicochemical properties like drug delivery systems. It is
bio-safe, non-toxic, biocompatible and biodegradable polysaccharide. Chitosan
molecules have a controlled size and a narrow size distribution is obtained
through ionization gelation between CS and sodium tripolyphosphate (TPP). In
this paper, we have used H,0, chitosan short circuit and used TPP to create cross-
linking. Suitable structural chitosan is only obtained when the mass ratio of
chitosan / TPP is 6:3. At this rate, when creating a suspension with nasal spray, it
is antibacterial, especially for important bacteria in the nasal route: E. coli, M.
catarrhalis, S.aureus.
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1. MG BAU

Trong nhitng nam gan day, mét s6 cong trinh khoa hoc
trén thé gi6i da tap trung nghién cru st dung tuyén duong
mi dé lam hé théng cung cép thudc vao bo phan quan

Nguyén Tudn Anh", Nguyén Thi Hrong,
Nguyén Thi Thanh Hang, Hoang Thi Ha

trong trén co thé con ngudi (nhu: ving nio bd) thay thé
cho cac phuvong phap nhv uéng hay tiém (con dudng
mau). Thoi gian lwvu trd va qua trinh gidi phéng thudc tir
khoang mdii ctia con nguoi la nhitng van dé quan trong dé
khai thac t6i wu kha nang trao déi thuéc bang tuyén duong
mii, day la mot van dé kho.

Cung cap thudc bang tuyén dudng mdii 1a mot k§ thuat
m@&i nodi va mai duoc lwa chon tham chi t6t hon dé so voéi
viéc van chuyén thudc truc tiép dén ndo b6 théng qua su
trao d6i chat [1]. Tokumistu va cdng sv [2,3], d4 tao hén
dich gitra thu6c vai chitosan bang cach thém chat nhii hoa
va khudy tron & tdc do cao d€ tao ra chat nhi hoéa, hinh
thanh hén dich st dung duong miii dé phan phéi thuéc
hiéu qua. Twong tu, ho da thém dung dich NaOH vao chat
nhiii héa, khuay ¢ téc do cao va tao ra chat nhi héa méi.
Hai chat nhii hda sau d6 dwoc tron, khudy va ly tam, cac
giot nhii twong két lai tao ra hat nanochitosan véi kich
thuoc 426,28nm. O Viét Nam, s lwong cong trinh nghién
clru vé van dé nay con rat it va chwa day du, déc biét la viéc
tao hén dich giita thudc va chitosan, st dung dudng mdi dé
cung cap hén dich vao co thé nguoi.

Muc dich clia nghién cru nay la lam noi bat vai tro cla
chitosan trong viéc cung cap thuéc trong khoang mdii két
hop v6i thude xit mii chita bénh viém xoang (Viét Nam).
Nhém nghién ctru thém natri tripolyphosphate (TPP) vao
chitosan la mot giai phap dé tao ra lién két ngang gilra cac
phan t&r phan (rng gitra cac nhém amino tu do cua chitosan
va cdc cation TPP. Trwéc khi tao lién két ngang, chitosan
duoc tién hanh oxy héa bang H,0, véi cac ham lugng khac
nhau. Hon dich sau d6 duoc dem di thir dd khang khuén
déi vai cac khuén théng dung trong duwdng mi nhw: E. coli,
M. catarrhalis, S.aureus.

2. THUC NGHIEM
2.1. Héachat

Chitosan (CS) (d0 deaxetyl hoa >75 — 85%, 1,61 x 10° Da)
(hang Aldrich san xudt). Natri tripolyphosphate, Kkali
dichromate va axit axetic loai AR duoc st dung ma khong
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can thanh loc thém. H,0,, MgCl (Osaka, Japan). Thudc xit
mi tir loai hoa ngil sdc (Ageratum conyzoides L) (Vién
Dugc liéu, Viét Nam). Axit axetic (CH;COOH) 1% dwgc pha
tlr axit axetic 99,5% (Trung Qudc); Etanol (Trung Quéc).

2.2. Phrvong phép nghién ctru
2.2.1 Ché tao chitosan trong luong phan tir thap

Pau tién 2 gam chitosan dwoc hoa tan trong 100 ml HCI
0,1M va khudy trong 45 phut. Sau dé, H,0, da duoc thém
vao mot trong nadm ndng do (4%; 6%; 8% va 10%). Hon hop
dvoc gia nhiét va khudy & 65°C cho 2 gio roi loc chan
khong. Phan can trén dugc trung hoa bang nwoc cét, sdy va
can. Ethanol duwogc thém vao dung dich thap hon, duoc dé
lai trong 24 giv két tda, sau do loc, sdy kho va can. Chitosan
trong lvgng phan tir thap duoc tao ra tan trong nwéc, duogc
ky hiéu la CS4 CS6, CS8 va CS10 [4, 5].

Tiép theo 0,59 chitosan (CS4, CS6, CS8 va CS10) da duoc
hoa tan trong 1000 ml axit axetic 2% va khudy 25 phut. Sau
d6, 100ml mdi dung dich dugc thém vao 40 mI TPP (0,2; 0,3;
0,4 va 0,5 g/L), khudy trong 2 gi¢ 6 nhiét dé phong thu
duoc dung dich mau vang trang duc va ly tam & téc dé cao
[4, 5]. Chitosan sau khi ché tao c6 khdi lvgng phan tlr thap
(LWCS- low-molecular-weight chitosan) tao hén dich voi
thudc xit mai.

2.2.2. Tao hd dich nanochitosan véi thuéc xit mdi

Thudc xit mii hoa ngti s&c va chitosan (LWCS)/TPP & ty
Ié khdo sat, duoc khudy trén may khudy tir trong 90 phut
cho dén khi hdn hop dat dong nhat, sau do cho vao rung
siéu am trong vong 45 phat. D6 nhét ctia hon dich do &
25°C bang cach str dung nhot ké Ostwaid (Bc).

2.2.3. Xac dinh kha ndng khang khuan

Hinh 2. Chuan bi cac chiing vi khuan kiém dinh

106 | Tap chi KHOAHOC & CONG NGHE @ S6 51.2019

Phuong phap: Thit hoat tinh (¢ ché vi khudn bang
phuong phéap khuéch tan dia thach (hinh 1). Phvong phap
thr hoat tinh trc ché vi khuan (Phuong phap clia Hadacek
etal., 2000), dwoc do tai Vién Cong nghé sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam.

Chiing vi khuan kiém dinh: Escnerichia coli ATCC
25922; Staphylococcus aureus ATCC 12222 va Moraxella
catarrhalis ATCC 49143 (hinh 2).

Hinh 3 la hinh anh céng tac khoan cac giéng va nhd
mau tht hoat tinh tc ché vi khuan.

Hinh 3. Khoan céc giéng va nhd mau
3.KET QUA VA THAO LUAN
3.1. Khdo sat do nhot

Sau khi xt¥ ly chitosan bang H,0, cho thdy trong Iugng
phéan t&r va do nhét cla chitosan gidm va tiép tuc gidm khi
thém H,0, (bang 1). Bay la qua trinh bé gy mach phan ti
chitosan béi H,0,, oxy héa cac nhém OH va NH, thanh
nhém COOH. Do dé, khdi lvgng phéan t& cda chitosan (L)
giam khi thé tich H,0, tang (bang 1).

Bang 1. Trong lvong phén tk, d6 nhét va phan tich nguyén t6 clia chitosan (L)
T Mau H,0, (ml) i (ml/g) Mv
1 CS4 4 301,257 242,450
2 CS6 6 167,465 127,301
3 (S8 8 69,750 81,245
4 CS10 10 21,090 17,365

Ty |1&é LWCS/TPP cho két qua phu hop la 6:3.
3.2. Khao sat pho héng ngoai (FT-IR) clia nanochitosan
Phd (a) (hinh 4) clia chitosan ban dau, peak 3438cm™ twng
(tng dao ddng ctia nhém NH, va OH. Peak 1960cm™ tuong ting
vGi nhém NH, Phd (b) (hinh 5) cla chitosan ta thdy peak
1654cm™ bién mét va peak 1630cm™ va 1540cm™ xuét hién la
do lién két gitta nhdm ammaonium va phosphoric.

Tl d6 c6 thé két luan, nhdm ammonium cla chitosan
da tao n6i ngang voi TPP trong san pham chitosan-TPP.
Mac du vay, ceong do cac mii pho chitosan déu biéu hién
trong pho chitosan-TPP nhung yéu hon, khéng manh va
sac nét nhu trong phé cuia chitosan.
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Hinh 5. PhG FT-IR clia chitosan-TPP

Tin hiéu nhém (TS Nanochitosan
0-H 3445 3320
C-H 2918 2954
Amidel 1654 1630
Amide Il 1590 1540

3.3. Kha nang khang khuén ctia hén dich chitosan véi
thudc xit mdii tir loai Ngii sic (Ageratum conyzoides L.) dinh
huwéng trong diéu tri bénh viém xoang

Trwdc tién ki€ém tra d6i chirng Dec(+) va Be(-) clia cac dia
kiém nghiém déu thdy da dat yéu cau cé thé doc tiép két
qua mau thi nghiém. Trong d6 Mau 1 la dich thuéc
Agerhinin ban dau, Mau 2 1a hon dich thudc voi chitosan.
T hinh 6 ta thdy, Mau 1 khong c6 kha nang khang khuan vi
khong thay xuét hién vong vo khuén & ca 3 chding vi khuan
kiém dinh. Dich thudc Agerhinin ban dau khong cé kha
nang khang khuan. Mau 2 khéng xuét hién vong vo khun
véi chling vi khuan E.coli va S.aureus (khéng cé kha nang
khang hai loai vi khuén nay). Nheng & mau khiém dinh véi
khu&n M.catarrhalis mau 2 xudt hién vong vé khuan nhung
kich thuwdc vong vo khuan [a 1mm. T hinh 7 c6 thé thay,

vong vo khuan xuat hién rd nét & ca ba chung vi khuan
diéu do6 cho thdy mau thir chitosan-LWCS/Thudc xit mdi
Ageratum conyzoides L c¢6 khd ndng khang dugc cd ba
chding vi khuén thtr nghiém la E.coli, M.catarrhalis, S.aureus.

Y

Hinh 6. Mau thir hon dich chitosan/Ageratum conyzoides L v6i vi khuan:
E. coli; M. catarrhalis va S. Aureus'(Méy 1: Dich thudc Agerhinin; Mau 2: Hon dich
thudc Agerhinin/chitosan chua cat ngan mach)

Hinh 7. Mau th hon dich chitosan - LWCS/Thubc xit mili Ageratum
conyzoides L véi vi khuan: E. coli; M. catarrhalis va S. aureus
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4. KET LUAN

Nhom nghién ctru da phan hly chitosan thanh chitosan
¢ khéi lvong phan tir thdp bang cach st dung H,0, ndng
dd khac nhau nhdm muc dich cdt mach va sau do diéu ché
chitosan v&i néng do khac nhau ctia TPP. Chung t6i da thu
duoc két qua sau day: Sy hinh thanh clia chitosan phu
thudc vao ndng dd TPP; khi TPP v&i nbng do thap hodc cao,
n6 khdng phan (ng voi chitosan dé tao thanh phan tl&
chitosan c6 kich thuwéc nhé; Chitosan cdu trdc phu hgp chi
thu duoc khi ty 1é khéi lvgng cla chitosan/TPP phu hop la
6:3; O ty nay khi tao hén dich véi thuéc xit mi c6 kha nang
khang khuan, déc biét déi véi cac khudn quan trong trong
dudng mdii: E. coli, M.catarrhalis, S.aureus. Diéu dé chirng té
rang qua trinh cat mach bang H,0, va tao lién két ngang khi
b6 sung TPP la thanh cong & mot mirc dd nhat dinh.

LOICAMON

Nhém tac gid xin chan thanh cdm on Khoa Céng nghé
Héa, Truong Pai hoc Cong nghiép Ha Noi da tao diéu kién
thuan lgi dé hoan thanh cong trinh nay.

TAI LIEU THAM KHAO

[1]. J. S. Paun, A. A. Bagada, M. K. Raval, 2010. Nasal Drug Delivery - As An
Effective Tool For Brain Targeting - A Review. International Journal of
Pharmaceutical and Applied Sciences/1 (2).

[2]. Tokumitsu,H., Ichikawa,H., Fukumori,Y., 1999. Chitosan-gadopentetic
acid complex nanoparticles for gadolinium neutron-capture therapy of cancer
Preparation by emulsion-droplet coalescence technique and characterization. Iran.
J. Pharmaceut. Res., 16, 1830—1835.

[3].Janes, K.A., Fresneau, M.P., Marazaela, A., 200L. Chitosan nanoparticles
as
delivery systems for doxonibicin. J. Contr. Rel., 73, 255—267.

[4]. Kuo-Shien Huang, Yea-Ru Sheu & In-Chun Chao, 2009. Preparation and
Properties of Nanochitosan. Polymer-Plastics Technology and Engineering, 48:12,
1239-1243, DOI: 10.1080/03602550903159069.

[5]. Hui-Chia Yang, Wen-Hong Wang, Kuo-Shien Huang, Min-Hsiung Hon,
2010. Preparation and application of nanochitosan to finishing treatment with
anti-microbial and anti-shrinking properties. Carbohydrate Polymers 79, 176—
1.

AUTHORS INFORMATION

Nguyen Tuan Anh, Nguyen Thi Huong, Nguyen Thi Thanh Hang,
Hoang ThiHa

Faculty of Chemical Technology, Hanoi University of Industry

108 | Tap chi KHOAHOC & CONG NGHE @ S6 51.2019





