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1. TOM TAT NOI DUNG LUAN AN:

Pé tai dwoc thuc hién tai phong thi nghiém nano cla Vién Céng nghé sinh hoc
va Méi tredng, Trwedng Dai hoc Tay Nguyén va Bénh vién Da khoa Ninh Thuan tw
6/2021 dén thang 6/2025 vé cac nghién clru nanochitosan, nanocomposite mang
khang sinh va cac chdng vi khuan Streptococcus pneumoniae, Escherichia coli va
Staphyllococus aureus dwoc thwe hién trong diéu kién in vitro. Cac ndi dung nghién
ctru chinh cta luan an gom:

- Nghién clru anh hwéng clia khdi lwgng phan ti clia chitosan dén tinh chat va
kha n&ng khang khuén clia nanochitosan mang khang sinh amoxicillin.

- Nghién ctru tao vat liéu nano composite chitosan/tinh bt va kha nang khang
khuén ctia nanocomposite chitosan/tinh bdt mang khang sinh ampicillin.

- Nghién ctru tao vat liéu nanocomposite chitosan/cellulose va kha nang khang
khuén cta vat liéu nanocomposite mang khang sinh ampicillin.

2. NHIPNG KET QUA MOl CUA LUAN AN:

- Cung cép di¥ liéu quan trong vé chitosan cé khdi lwong phan tir 350-500 kDa
la vat liéu phu hop dé tao nano chitosan va mang khang sinh amoxicillin dé khang
khuédn Streptococcus pneumoniae. Hat nano chitosan dwoc tao bang phwong phap
gel ion v&i TPP két hop véi sdy phun c6 kich thwéce trung binh 300 nm, thé zeta +54
mV, gia tri MIC cla nano chitosan khang S. pneumoniae la 60-80 pg/mL. Khi két hop
v&i khang sinh amoxicillin, nano chitosan da tang cuéng kha nang khang khuén khang
thubc S. pneumoniae, gia tri MIC ctia nano chitosan/amoxicillin 1& 1ug/mL, thdp hon 2
pg/mL so vé&i chi st dung amoxicillin tw do trong diéu kién in vitro.

- Tao dwoc nanocomposite chitosan/tinh bét tao bang phwong phap say phun
dé mang khang sinh ampicillin. Hat nanocomposite c6 dang hinh cau, déng nhat va
céu truc 6n dinh, cé ciu truc mang lwdi nhé hinh thanh céac lién két hydro, kich thuéc
hat trung binh tlr 300-500 nm. Ty I& thich hop dé tao nanocomposite gitra chitosan va
tinh bot 14 1:1 (C1S1) hodc 1:2 (C1S2), thé zeta cao tir +71 mV dén +80 mV. Hiéu suét
mang khang sinh ampicillin cia nanocomposite chitosan/tinh bt ttr 70-77% cao hon
S0 vOi nanochitosan va nano tinh bét. Hat nanocomposite chitosan/tinh bét mang
ampiciline thé hién hoat tinh khang va diét khuan E. coli va S. aureus cao hon va én
dinh hon so v&i ampicillin tw do hoac khi dwgc bao goéi trong nanochitosan. MIC cua
nano composite chitosan/tinh bét (C1S1+Amp va C1S2+Amp) tr 3,0-3,2 pg/mL va
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MBC bién thién 5,2-5,8 uyg/mL. Nanocomposite chitosan/tinh bdt mang ampicillin bang
phwong phap sdy phun 13 vat liéu mang va dan truyén khang sinh hiéu qua trong diéu
kién in vitro.

- Tao dwoc Nanocomposite chitosan/cellulose tao bang phwong phap két hop
gel ion gitra hai polymer chitosan va CM-Cellulose c6 dién tich trai dau két hop voi
say phun 1a phwong phap don gidn va hiéu qua. Hat nanocomposite chitosan/cellulose
c6 dang hinh ciu déu, bé mat &n dinh, cé cau tric mang luéi, kich thwéc hat trung
binh tlr 1200-1300 nm, thé zeta bién thién t +70 mV dén +90 mV, hiéu suét thu hoi
dat > 70%. Ty Ié chitosan va cellulose thich hgp tao nanocomposite la 2:1 (C2M1) va
1:1 C1M1). Hiéu suét vi bao khang sinh ampicillin (LE%) tir 75,8-82,1%. Ty & chitosan
va cellulose thich hop dé& tao nanocomposite 1a C2M1 va C1M1. MIC/MBC véi S.
aureus va E. coli bién thién tir 3,0-3,2 pg/mL va 5,2-5,6 yg/mL, ty & MBC/MIC 1a 1,72.
Nano composites chitosan/cellulose 1a vat liéu tiém nang, hiéu qua dé mang va dan
truyén thudc khang sinh ampicillin dé& khang lai vi khuan gay bénh S. aureus va E. coli
trong diéu kién in vitro.
3'XCA9 U’Np Dl_JNG/KH/:\A NANG (PNG DUNG TRONG THUC TIEN, NHI’NG VAN
DE CAN TIEP TUC NGHIEN CUU

Luan an lam sang td nhirtng minh chirng khoa hoc v& phwong phap tao
nanocomposite gitra chitosan véi tinh bot hodc cellulose ¢é nhiéu wu diém va cé tiém
nang (rng dung cao trong viéc nang cao hiéu qué khang sinh chéng lai vi khuan gay
bénh trén nguwoi va vi khuan khang thudc.

Nhirng van dé can tiép tuc nghién ctru gébm (1) Tiép tuc nghién ctru sau hon tao
hat nanocomposite mang khang sinh dé nang cao hiéu quéa cuta cac loai thubc khang
sinh; (2) Nghién ctru xay dwng cac moé hinh th&r nghiém hi€éu qua cia nanocomposite
chitosan v&i tinh bot va cellulose mang khang sinh trén té bao, doéng vat thi nghiém va
thlr nghiém |am sang trén ngudi dé co thé phat trién cac san pham thubc diéu tri hiéu
qua cac loai bénh & ngwdi va vat nudi do vi khuan gay ra.

Ngwoi hwéng dan Nghién ctru sinh

GS.TS.Nguyén Anh Diing Nguyén Vinh Nghi

XAC NHAN CUA CO SO'DAO TAO
HIEU TRUONG
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1. SUMMARY OF THESIS CONTENT:

The project was carried out at the nano laboratory of the Institute of
Biotechnology and Environment, Tay Nguyen University and Ninh Thuan General
Hospital from June 2021 to June 2025 on studies of nanochitosan, antibiotic-carrying
nanocomposites and bacterial strains Streptococcus pneumoniae, Escherichia coli
and Staphyllococus aureus carried out in vitro. The main research contents of the
thesis include:

- Study the influence of molecular weight of chitosan on the properties and
antibacterial ability of nanochitosan carrying antibiotic amoxicillin.

- Study on the creation of chitosan/starch nanocomposites and the antibacterial
ability of chitosan/starch nanocomposites carrying antibiotic ampicillin.

- Study on the creation of chitosan/cellulose nanocomposites and the
antibacterial ability of nanocomposites carrying antibiotic ampicillin.

2. NEW RESULTS OF THE THESIS:

- Provide important data on chitosan with molecular weight of 350-500 kDa as
a suitable material for creating chitosan nano and carrying amoxicillin antibiotic to fight
Streptococcus pneumoniae. Chitosan nano particles created by ion gel method with
TPP combined with spray drying have an average size of 300 nm, zeta potential +54
mV, MIC value of chitosan nano against S. pneumoniae is 60-80 pg/mL. When
combined with amoxicillin antibiotic, chitosan nano enhanced the antibacterial ability
against S. pneumoniae, MIC value of chitosan nano/amoxicillin is 1ug/mL, 2 pg/mL
lower than using only free amoxicillin in vitro conditions.

- Create chitosan/starch nanocomposite created by spray drying method to
carry ampicillin antibiotic. The nanocomposite particles are spherical, uniform and have
a stable structure, with a network structure due to the formation of hydrogen bonds,
and an average particle size of 300-500 nm. The appropriate ratio for creating
nanocomposites between chitosan and starch is 1:1 (C1S1) or 1:2 (C1S2), with a high
zeta potential of +71 mV to +80 mV. The ampicillin antibiotic carrying efficiency of
chitosan/starch nanocomposites is 70-77% higher than that of nanochitosan and
nanostarch. The chitosan/starch nanocomposite particles carrying ampicillin showed
higher and more stable antibacterial and anti-E. coli and S. aureus activity than free
ampicillin  or when encapsulated in nanochitosan. MIC of chitosan/starch
nanocomposites (C1S1+Amp and C1S2+Amp) ranged from 3.0-3.2 pg/mL and MBC
varied from 5.2-5.8 pg/mL. Nanocomposites chitosan/starch carrying ampicillin by
spray drying method are effective antibiotic carriers and transmitters in vitro.
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- Creating Nanocomposites chitosan/cellulose by combining ion gel between
two oppositely charged polymers chitosan and CM-Cellulose combined with spray
drying is a simple and effective method. Nanocomposite particles chitosan/cellulose
are spherical, have a stable surface, have a network structure, average particle size
from 1200-1300 nm, zeta potential varies from +70 mV to +90 mV, recovery efficiency
reaches > 70%. The appropriate ratio of chitosan and cellulose to create
nanocomposites is 2:1 (C2M1) and 1:1 C1M1). The efficiency of encapsulating the
antibiotic ampicillin (LE%) is from 75.8-82.1%. The appropriate ratio of chitosan and
cellulose to create nanocomposites is C2M1 and C1M1. MIC/MBC with S. aureus and
E. coli varies from 3.0-3.2 pg/mL and 5.2-5.6 pg/mL, the MBC/MIC ratio is 1.72.
Chitosan/cellulose nanocomposites are potential and effective materials to carry and
deliver the antibiotic ampicillin to resist pathogenic bacteria S. aureus and E. coli in
vitro.

3. APPLICATIONS/APPROPRIATE APPLICATIONS IN PRACTICE, ISSUES
NEEDING FURTHER RESEARCH

The thesis clarifies the scientific evidence of the method of creating
nanocomposites between chitosan and starch or cellulose with many advantages and
high potential for application in improving the effectiveness of antibiotics against
human pathogens and drug-resistant bacteria.

Issues that need further research include (1) Continuing to conduct in-depth
research on creating nanocomposite particles carrying antibiotics to improve the
effectiveness of antibiotics; (2) Research and build effective test models of chitosan
nanocomposites with starch and cellulose carrying antibiotics on cells, experimental
animals and clinical trials on humans to be able to develop drug products to effectively
treat diseases in humans and animals caused by bacteria.
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