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Nghién ciru bao ché hé tiéu phan nano polyme chira metronidazol
Hb6 Hodng Nhédn, Nguyén Vidn Anh Tuén,
H6 Nguyén Anh Thu, Lé Thj Thanh Ngoc, Lé Hoang Héo
Khoa Dworc, Trudng Pai hoc Y Duwoc, Bai hoc Hué
Tém tat
Pat van dé: Viém nha chu la mét bénh nhiém khuan man tinh gy pha hly cdc moé nang d& rang. Mac du
hiéu qua clia metronidazol trong diéu tri viém nha chu tét, tuy nhién, thoi gian gidi phdng nhanh, sé [an sk
dung nhiéu [an trong dot trj liéu sé 1a trd ngai khi diéu tri viém nha chu tai chd. Do dé, phwong phap nano hda
la can thiét nham kéo dai thai gian tac dung, giam s6 [an st dung trong ngay. Muc tiéu: Xay dung dwoc cong
thirc va quy trinh bao ché tiéu phan nano chira metronidazol bang phwong phap két tla, danh gia cac dac
tinh ly hda cua tiéu phan nano chira metronidazol. Nguyén liéu va phwong phap nghién ctru: Metronidazol,
polyme Eudragit R$100 d3 duwoc st dung. Tiéu phan nano chita metronidazol dwgc bao ché bang phuong
phap két tla do thay d6i dung méi. Nghién clru tién hanh khao sat cac yéu td thudc vé cong thirc va quy trinh
bao ché tiéu phan nano chira metronidazol déng thoi danh gid cac dic tinh cla hé. K&t qua: Bao ché duoc
tiéu phan nano chira metronidazol véi kich thudc tiéu phan 13 201,9 + 5,6 nm, PDI = 0,092 + 0,014 véi hiéu
suat nano hda |3 46,28 + 1,18%. Tiéu phan nano cé kha ndng gidi phdng dugc chat kéo dai (v&i 53,45 + 1,49%
& 24 git). Phuong trinh Korsmeyer-Peppas md ta t6t nhat dong hoc giadi phong clia dwoc chat tir tiéu phan
nano metronidazol.
Tir khéa: Metronidazol, tiéu phén nano, viém nha chu
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Background (including purposes): Periodontitis is a chronic bacterial infection destroying tooth
supporting tissues. Although metronidazole exhibits a high effectiveness in the periodontitis treatment, its
fast release and the usage frequency of several times per day can become obstacles for the local treatment.
Therefore, nanotechnology is necessary to extend the duration of action and reduce the frequency of drug
usage per day. The aim of this study was to formulate metronidazole nanoparticles by the nanoprecipitation
method and to evaluate their physicochemical properties. Materials and methods: Metronidazole, Eudragit
RS100 polymer were used in this study. Nanoparticles containing metronidazole were prepared by the
nanoprecipitation method. The factors of the formulation and manufacturing process of nanoparticles
containing metronidazole were investigated. The resulting nanoparticles were characterized in terms of the
particle size, polydispersed index (PDI), encapsulation efficiency, etc. Results: The nanoparticles containing
metronidazole were successfully prepared with the spherical shape, the particle size of 201.9 + 5.6 nm, PDI
of 0.092 # 0.014, and entrapment efficiency of 46.28 + 1.18%. These nanoparticles could prolong the drug
release (53.45 # 1.49% at 24 hours). The Korsmeyer-Peppas equation best described the release kinetics of
the drug from metronidazole nanoparticles.
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1. DAT VAN DE ngudi I&n c6 bénh viém nuwdu va viém quanh rang
Hién nay, bénh nha chu |a mét bénh rat thudng [a trén 90%. Viém nha chu la moét bénh nhiém khuan
gap. Theo théng ké cha Vién Rang Ham Mt Trung man tinh gdy pha hly cdc mo6 nang d& rang. Day la
wong, Viét Nam cé trén 90% dan s6 mac céc bénh nguyén nhan gy mat ring hang dau & ngudi trudng
vé rdng miéng, tap trung & cdc bénh nhu sau rang, thanh [6].
viém nuwdu rang, viém quanh rang trong do ty lé Metronidazol (MTZ), la mét khang sinh thudc
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nhém nitro imidazol, d3 dwoc st dung trong diéu tri
bénh nha chu do c6 thé tac déng |&n vi khuan ky khi
bat budc [4] bang cach can thiép vao qua trinh tdng
hop acit nucleic [3]. Mac du hiéu qua cda MTZ trong
diéu tri viém nha chu t6t, tuy nhién, thoi gian giai
phéng nhanh cta MTZ va sé lan sir dung nhiéu [an
trong dot tri liéu sé 13 trd ngai khi diéu tri viém nha
chu tai chd. Do d6, phuong phap nano héa la can
thiét nham ting sinh kha dung, kéo dai thoi gian tac
dung clia MTZ, d6ng thoi, day cling 1a mét san phadm
trung gian nham bao ché thanh pham dang gel dinh
hudng dung tai khoang miéng.

Trong cac phuong phap bao ché tiéu phan nano
polyme, phuong phép két tha do thay d6i dung moi
13 ki thuat don gian nhat khéng phai sir dung thiét bj
may mac hién dai, cé thé dp dung dé nang cap quy
mo san xuat [7]. Vi nhitng Iy do trén, dé tai “Nghién
ctru bao ché& hé tiéu phan nano chra metronidazol”
duoc tién hanh vdi cdc muc tiéu sau:

- X4y duwng dwoc céng thire va quy trinh bao ché
tiéu phdn nano metronidazol bdng phuong phdp két
tia.

- Bdnh gid cdc ddc tinh ly héa cla tiéu phén nano
chira metronidazol.

2. NGUYEN LIEU VA PHUO'NG PHAP NGHIEN CUO'U

2.1. Nguyén liéu: MTZ (d6 tinh khiét 99%) ti
Trung Quéc; Eudragit RS100 (Eud) tir Evonik, Durc;
aceton, Tween 80, acid hydroclorid (HCI) tinh khiét
héa hoc (Trung Quéc).

2.2. Thiét bi: May do thé Zeta va xac dinh phan
b6 KTTP Zetasizer ZS90 (Malvern-Anh), may khudy
tr MS7 (Hoa Ky), may do SEM Hitachi S-4800 Nhat
Ban, May ly tdm lanh Z326K (Plrc), May do pH
sension PH3 HACH (Tay Ban Nha), Can phan tich HR-
250AZ (Han Quéc), Thiét bj danh gia kha ndng phéng
thich thu6c qua mang Hanson Research (My), May
do quang phd UV-Vis JascoV-530 (Nh4t), 6ng ly tdm
chira mang siéu loc (MWCO 10kDa, Millipore, USA)
va mét s6 dung cy, thiét bi bao ché, phan tich khac, ...

2.3. Phuwong phap nghién ctru

Phwong phdp bao ché tiéu phén nano chira
metronidazol

MTZ nano polyme duoc bao ché bang phuong
phdp két tla do thay d6i dung mbi vdi cac budc tién
hanh nhu sau: Hoa tan dugc chat va polyme vao
dung mai la aceton. Phan tan dung dich Tween 80
vao pha dau dudi tdc déng cla lwc khudy tir 1000
vong/phut trong 30 phut. Sau do, dem cé cach thay
& nhiét d6 50°C - 60°C, hén dich nano thu dwgc mang
di ly tdm bang &ng ly tam mang (MWCO 10kDa) véi
t&c d6 5000 vong/phut trong 30 phut. Phan cén rira
V@i nwdce cat sau dé phan tan lai vao 20 ml nuwdc cat.
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Phwong phdp ddnh gid ddc tinh cia tiéu phén

Ddnh gid kich thudc tiéu phdn va phdn b6 kich
thudc tiéu phdn: Kich thudc tiéu phan trung binh
(KTTP) (theo kiéu phan b& cuwdng dd - Intensity
distribution) duoc xac dinh bang phuong phép tan
xa anh sang dong (DLS) s&r dung thiét bi Zetasizer
Nano ZS90 (Malvern Instruments Ltd., Anh). Lay 2
ml hén dich nano sau khi tao thanh, tién hanh pha
lodng 5 lan bing nwdc cat d3 loc qua mang loc 0,2
um, sau d6 do KTTP va phan b KTTP (PDI).

Panh gia hinh thai tiéu phan: Tién hanh pha
lodng 50 lan hoén dich ddc chra tiéu phan nano
polyme, nhd trén gidy nhom. D& khd bé mit gidy
nhom & nhiét dé phong. Sau do, quan sat mau bing
kinh hién vi dién tl&r quét (SEM — Scanning Electron
Microscope) (Hitachi S-4800 Nhat Ban).

Dinh lwong metronidazol: Tién hanh bing
phuong phap do quang UV-Vis. Mau thir duogc pha
lodng bang dung dich HCI 0,1N tir khodng ndng d6
2 dén 20 pg/ml. Do dd hap thu quang & budc séng
hap thu cuc dai 277 nm. Xac dinh néng d6 MTZ dwa
vao phuong trinh dudng chudn bidu dién sy phu
thudc clla néng d6 MTZ va dd hap thu quang & budc
song cuc dai.

Panh gid hiéu suit nano hda: Hiéu suit nano
héa duoc danh gid bing ty 1é phan trdm gitta lwong
MTZ tbn tai & dang nano va lwgng MTZ tham gia vao
quy trinh. BPinh lvong ham lvgng dwoc chat ty do
str dung éng ly tdm c6 mang 10kDa (MWCO 10 kDa,
Millipore, M§). Hut chinh xac 2 ml hdn dich nano, ly
tdm & 4500 vong/phut trong 30 phut. LAy phan dich
trong bén dudi, sau dé tién hanh dinh lvong bing
phuong phdp do quang UV-Vis. Hiéu sudt mang
thu6c (EE) dugc tinh theo cdng thire sau [5]:

Zwthuyét - MTZtu’ do

MTZ

ly thuyét

x 100%

EE (%) =

Khé nédng gidi phdng dwoc chét in vitro: dwoc danh
gid bang t€ bao khuéch tan Franz. S dung mang
cellulose acetate 0,45 um, dién tich bé mat khuéch
tan 1a 1,76 cm?2. Mdi truong khuéch tan 13 7 ml dung
dich dém phosphat pH 7,4. Nhiét d6 moi truwdong
khuéch tan: 37 + 0,5°C, t&c dé khudy 350 vong/phut.
Sau nhirng thoi diém nhat dinh, ti€n hanh lay mau,
madi [an 1dy 1ml moi truong giai phdng va bd sung 1
ml méi trudrng khuéch tan mai. Xac dinh lwong MTZ
gidi phdng bang phuong phap do quang d3 trinh bay
& phan dinh lvong.

Phén tich déng hoc gidi phdng: Dit liéu giai phdng
duwoc chat dwgc dua vao cac md hinh toan hoc khac
nhau nham lam rd hon co ché gidi phdng dugc chat.
Hé s& AIC (Akaike information criterion) cling dugc
str dung dé lywa chon mé hinh gidi phdng phu hop.



V@i cing mot tap dit liéu gidi phéng, mé hinh cé gia
tri AIC nho nhat dugc xem la mé hinh phu hop nhat.
AIC duoc tinh theo cong thirc sau:

AIC = nxIn(WSSR) +2 x p

Trong d6: n: S6 diém di liéu gidi phong; p: S6
tham s6 cGa md hinh; WSSR: Téng binh phuong
phan du cé trong sé

Hé s6 AIC duoc st dung dé kiém tra kha ndng ap
dung cla cac mé hinh giai phdéng [1]. Céac gia tri AIC
va cac hé s6 khac nhu k, n, ... trong cdc mé hinh nay
duoc tinh todn dya vao phan mém Splus 8.0 dé m6
hinh héa va so sanh cac dit kién hoa tan.

3. KET QUA NGHIEN cU'U

3.1. Xay dwng céng thirc va quy trinh bao ché
tiéu phan nano MTZ

Qua tham khao cac nghién ctru bao ché tiéu
phan nano polyme trudc day, tién hanh c6 dinh mot
s6 yéu t6 trong cdng thirc va quy trinh bao ché nhu
sau:

- Chat dién hoat sir dung: Tween 80

- Dung mai hitu co lya chon: aceton

- T6¢c d6 may khudy tir: 1000 vong/phut

- T6c d6 phéi hop hai pha: cham

Tién hanh dénh gid sy anh hudng cha cac yéu td
thudc céng thire va quy trinh bao ché nhu ndng do
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polyme, ndng dé chat dién hoat, ti I& pha nuwdc : pha
dau, néng dd MTZ, cich thirc phdi hop hai pha dén
dac tinh ly héa cla tiéu phan.

3.3. Khao sat trinh tw phdi hop hai pha

C& dinh ndng d6 polyme Ia 3 mg/ml, ty |1& Tween
80 13 1%, ty 1& pha nwéc/pha dau 13 1:1, thay déi
th tw ph6i hop hai pha. Dac tinh cdm quan cla
nhii twong nano MTZ tao thanh dugc thé hién trong
bang 1.

Bang 1. Anh hudng cla trinh tu phéi hop
hai pha dén déc tinh cdm quan
cla nhii twong nano MTZ

Trinh ty phdi hop Pac tinh cdm quan

Dung dich duc, xuat hién
tha

Pha dau vao pha
nuwaéc

Pha nudc vao pha | Dung dich duc, khéng xuat
dau hién tda
Dwa vao dac tinh cdm quan, lua chon cach thirc
ph&i hop pha nwdc vao pha dau dé thu dwoc KTTP
nhd hon.
3.4. Khao sat néng do polyme Eudragit RS100
C& dinh ndng do chat dién hoat 13 1%, ty |1é pha
nuwdc: pha dau la 1:1, ty 18 polyme: dugc chat 13 9:1,
thay d6i néng d6 polyme tir 1 mg/ml d&n 9 mg/ml.
K&t qua dac tinh tiéu phan duoc thé hién & hinh 1(A).
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Hinh 1. Anh hudng clia ndng d6 polyme (A), ctia ndng dd Tween 80 (B) dén dic tinh
cla tiéu phan nano MTZ

Dwa vao két qua & hinh 1(A), néng d6 polyme
5 mg/ml c¢é KTTP nhd nhat véi PDI phu hop, déng
thoi hiéu sudt nano hda cao nhat. Do d6, néng do
polyme 5 mg/ml dugc lwa chon dé thir nghiém tiép
theo.

3.2. Khdo sat néng do chat dién hoat Tween 80

C8 dinh néng dd polyme Eudragit RS100 la 5
mg/ml, ty 1& pha nudc: pha dau la 1:1, ty [& polyme:
duwoc chat 13 9:1, thay d6i ndng d6 Tween 80 tir 1%
dén 5%. K&t qua danh gid dic tinh tiéu phan duoc

thé hién & hinh 1(B) cho thidy néng d6 Tween 80
1% c6é KTTP nho nhat va PDI phu hop nén ndng dé
Tween 80 la 1% duoc lua chon dé thuc hién thir
nghiém ti€p theo.

3.5. Khdo sat ty 1é pha nwéc: pha dau

C6 dinh ndng d6 polyme Eudragit RS100 1a 5 mg/
ml, ty 1&é Tween 80 13 1%, ty |é polyme: dugc chat 13
9:1, thay déi ti I8 pha nwéc : pha dau tir 1:1 dén 5:1.
K&t qua cac dic tinh tiéu phan duoc thé hién trong
hinh 2(A).
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Hinh 2. Anh hudng cta ty 1& pha nudc: pha diu (A), cla ty 1& polyme: duoc chat (B) dén
dac tinh tiéu phan nano MTZ

Ty 1& pha nwdc: pha dau la 1:1 cho KTTP nhé nhat
va PDI phu hgp nén ty 1& pha nudc: pha dau 13 1:1
dugc lwa chon dé thyc hién thir nghiém tiép theo.

Khao sat ty 1& polyme: dugc chat

C6 dinh ndng d6 polyme Eudragit RS100 1a 5 mg/
ml, ty |& Tween 80 13 1%, ty |é pha nwdc : pha dau tir
1:1, thay d6i ty I& polyme: dwoc chat tir 3:1 dén 9:1.
K&t qua cac dic tinh tiéu phan dugc thé hién trong
hinh 2(B).

Ty 1& polyme: dwoc chat 13 9:1 ¢é KTTP nhd nhat
va PDI dat yéu ciu, déng thoi hiéu suat nano hda
cao nhat. Do d¢, ty 1& polyme: dwoc chat 13 9:1 dugc
Iwa chon dé bao ché tiéu phan nano.

Dua vao két qua dénh gid mot s6 anh huwéng dén
d3c tinh tiéu phan nano & trén, nghién clru da xay
dung dugc quy trinh va cdng thirc bao ché tiéu phan
nano chira MTZ.

Céng thirc bao ché tiéu phan nano chira MTZ:

- Néng dé polyme Eudragit RS100: 5 mg/ml

- N6ng dd chat dién hoat Tween 80: 1% (10 mg/ml)

- Ty |é pha nuéc: pha dau: 1:1

- Ty |é polyme: dwoc chat: 9:1

Danh gia cac d3c tinh Iy hda cla tiéu phan nano
metronidazol

Kich thudrc, phdn b6 kich thude va hinh thdi tiéu phén

Tiéu phan nano thu duwoc tir cdng thirc t6t nhat
¢6 hinh cau (hinh 3) v&i KTTP phl hop véi két qua ghi
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nhan bang phuong phap tan xa anh sang dong DLS
(n=3, KTTP = 201,9 + 5,6 nm, PDI = 0,092 + 0,014).
Ngoai ra, hiéu sudt nano hda 13 46,28 + 1,18 %.

Hinh 3. Hinh &nh SEM cla tiéu phan nano MTZ

Panh gid kha ndng giai phong dugc chat in vitro

Qua trinh gidi phong cda duoc chat & hinh 4 trai
qua hai giai doan kha rd rét, giai doan dau dac truwng
b&i qua trinh gidi phdng nhanh chéng cla dwoc chat
(khodng 40% trong 6h dau). Tiép sau dé la qua trinh
giai phéng chadm, luvgng duoc chat dwoc giai phdng
tlr tlr dén 24h, dat khodng 53,45% + 1,49%. So vdi
mau nguyén liéu, tiéu phan nano gidi phéng cham
hon. Diéu nay cho thay tiém ndng trong viéc bao ché
cac dang thudc tac dung kéo dai.

00 - — «— MAu nguyén liéu

~—+— MA3u hdn dich

15 20

Théi gian (gid)
Hinh 4. D6 thij biéu di&n kha nang giai phdng duoc chat in vitro ctia tiéu phan nano MTZ
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Bang 2. K&t qua phan tich dong hoc giai phéng cla tiéu phan nano MTZ

M6 hinh Phuwong trinh sau khi khép S6 tham sé mé hinh AIC
BacO Q,=19,84+1,66 xt 2 41,64
Higuchi Q,=6,49 +10,85 x Y2 2 32,04
Bac 1 Q= 100 x (1 — e0%¢xY) 1 45,74
Hixson-Crowell Q=100 x (1-(1-0,018 x t)*) 1 48,76
Korsmeyer-Peppas | Q=17,35 * t*3 2 28,08

Cac phuong trinh béac 0, Higuchi, bac 1 va Hixson-
Crowell c6 gid tri AIC I&n hon gia tri AIC cla
phuong trinh Korsmeyer-Peppas nén phuong trinh
Korsmeyer-Peppas mo ta t6t nhat dong hoc giai
phdng cla dugc chat tir tiéu phan nano MTZ. Vé co
ché giai phéng, gid tri hang s& mii n thu dwoc tir mé
hinh Korsmeyer-Peppas la 0,377 nén chua thé két
ludn vé co ché gidi phéng dugc chat, ¢ thé hdn hop
cla cac co ché khuéch tan, 3an mon polyme va co ché
khac chua biét.

4. BAN LUAN

Kich thuwdc cba tiéu phan nano polyme phu
thudc vao céc yéu t6 tir cdng thirc va ki thuat bao
ché. Trong nghién clru nay, anh hudng cla cac yéu
t6 thudc vé cong thirc dén céc ddc tinh cla tiéu phan
nano sau khi bao ché d3 dugc danh gia.

MTZ tan duwoc ca trong pha nudc va pha dau,
tuy nhién polyme Eudragit lai d& tan trong aceton
hon trong nuwéc. Vi vay khi phéi hop pha dau vao
pha nwéc dan dén sy thay d6i d6 tan cla polyme va
duoc chat xay ra nhanh chdng nén xuat hién két tha
nhd. Con khi phdi hgp pha nudc vao pha dau, do tan
cla polyme va duoc chat trong dung dich nay thay
d6i cham hon, nén hdn dich thu dugc cé cdm quan
dat yéu cau. Do d6, nghién clru lya chon cach phéi
hop pha nwéc vao pha dau dé tiép tuc bao ché tiéu
phén nano.

N6ng dé polyme phai dwoc Iya chon vira du dé
tao tiéu phan nano. Néng d6 polyme thdp (1 mg/
ml) khéng du dé bao géi duwoc chat do dé mét phan
duoc chat két tu lai lam tadng KTTP. Néng d6 polyme
cao (9 mg/ml) cé thé lam cho lép vé cla tiéu phan
day Ién, dong thoi polyme thira triong né va két
dinh vao céc tiéu phan lam ting kich thuwdc va gidm
dd déng déu gilta cac tiéu phan. Mat khac, khi st
dung néng dd polyme cao, d6 nhdt cla pha dau
tang lén gay can tré qua trinh phan tan hai pha vao
nhau. Do d4, kich thuwdc va phan bé kich thudc tiéu
phan cla trudong hop nay 16n cling nhu hiéu suat
nano hda thép. Vi vay, lwa chon ndng do polyme 5
mg/ml dé bao ché tiéu phan nano thu dwgc KTTP va

hiéu suat nano héa 6n dinh.

Khi tang néng dd chat dién hoat Tween 80 tir
1% dén 5%, KTTP tang tir 201 nm dén 226 nm. Piéu
nay cé thé duoc gidi thich do khi tdng ndong d6 chat
dién hoat thi dung dich pha nudc trd nén sanh nhét,
anh huwdng dén can bang gitta strc cing bé méat va
d6 nhét pha nudc, lam cho sy phan tan dién ra khé
khdn hon, gy can tré qua trinh tao thanh céc tiéu
phan cé kich thudc nhd. Cling do d6, PDI ting dan
khitdng néng d6 chat dién hoat. Mac khac, hiéu suat
nano hda thay d&i khéng theo quy luat. Diéu nay co
thé do néng d6 chat dién hoat dnh hudng dén d6
tan cla hoat chat nén & cac cong thirc cé néng do
Tween 80 la 4%, 5% thi hiéu sudt nano hda cao tuy
nhién kich thwdc va phan bé kich thudc tiéu phan lai
c6 gid tri cao. Do do, nghién clru lwa chon néng do
chéat dién hoat tween 80 st dung la 1%.

Khi thay d6i ty 1& pha nwdc: pha dau tir 1:1 1én
5:1, KTTP tang giam khong theo qui luat. Tuy nhién,
KTTP c6 gid tri l&n trong cac cong thirc co ty 1é pha
nuwéc: pha dau cao. Didu nay cé thé do khi tang ty &
pha nudc: pha dau, thé tich pha dau nhd nén néng
dd polyme tang cao. Do d6, d6 nhét cla pha dau
s& tdng lam tang KTTP va PDI [2]. Déng thoi, trong
qué trinh khudy trén véi mot lwong dung méi pha
dau nho va tc d6 khudy trén khong ddi s& lam ting
kha nang tao bot, can trd sy phan tan cua tiéu phan
dong thoi lam thay d6i nhanh trang thdi bdo hoa cla
DC trong hdn hop dung méi do d6 KTTP ¢é xu huéng
tang. Khi giam thé tich pha nuéc, sw khudy tron dién
ra dé dang hon, bot it tao ra nén KTTP gidm [8]. Mt
khdc, MTZ c6 kha ndng tan trong nudc.Vi vay, khi
tang ty 1& pha nwéc, dwoc chat cé thé bi hoa tan,
gdy hao hut trong qua trinh bao ché va hiéu suét
nano hda gidm. Do dé nghién ctru lya chon ty 1€ pha
nuwdc: pha dau 1:1.

Khi tdng ty |& polyme: duwoc chat tir 3:1 dén 9:1,
KTTP giam tir 237,6 nm dén 201,9 nm déng thoi
hiéu suat nano hoa tang tir 15,99% dén 46,28%. Khi
tang ti 1é polyme: dwoc chat thi dugc chat dugc bao
g0i tét hon do d6 KTTP gidm va hiéu suat nano hoa
tang |én. Do vay, ty & polyme: dwoc chat 13 9:1 dwoc
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lwa chon dé tién hanh bao ché tiéu phan nano.

Tiéu phan nano chita MTZ cho thay kha ning giai
phéng duoc chat kéo dai so vdi dang nguyén liéu tir
dé, gitp dinh huwdng cho viéc bao ché& thanh phidm
dang gel dung tai khoang miéng chira tiéu phan
nano MTZ. Phuong trinh Korsmeyer-Peppas mo ta
tdt nhat dong hoc gidi phdng cla dugc chat cé hé
s6 mii khuéch tan n bang 0,377 (dwdi gia tri 0,43 d6i
vdi cac miu cé dang hinh cau) chirng t6 sy khuéch
tan Fick 1& mot trong co ché van chuyén thudc hodc
c6 thé 1a sy két hop cla céc co ché khuéch tan va &n
mon polyme [9]. Ngoai ra, vdi do tan cia MTZ trong
nuwdc khodng 10 mg/ml thi viéc dp dung 8ng ly tAm
mang dé danh gia ham lwgng dwoc chat tw do tir do
[dm co s& dé tinh todn hiéu suat nano hda I3 hoan
toan phu hgp trong nghién ciru nay do cac ti lé dwoc
chat khao sat déu nam dwdi gidi han nay.

Pay la mot trong nhitng nghién clru budc dau

trong qud trinh phat trién cac dang bao ché& chia
tiéu phan nano trong diéu trj viém nha chu néi riéng
va cac bénh nhiém khuan s dung MTZ néi chung.

5. KET LUAN

P3 danh gid dugc anh hudng cia ndng do
polyme, néng d6 chat dién hoat, ty 1& pha nudc:
pha dau, ty 1& polyme: duoc chat dén dac tinh cla
tiéu phan nano chita MTZ. Tir d6, bao ché duoc tiéu
phan nano chita MTZ bédng phuong phap két tua
do thay d&i dung méi vdi kich thuwdc tiéu phan la
201,9 + 5,6 nm, twong déi déng déu (PDI = 0,092 +
0,014) vdi hiéu suat nano héa l1a 46,28 + 1,18%. Tiéu
phan nano cé khad nang gidi phdng duwoc chat kéo
dai (thoi diém 24h phan tram giai phéng 1a 53,45%
+ 1,49%). Phuwong trinh Korsmeyer-Peppas mé ta
t&t nhat dong hoc gidi phéng cla dugc chat tir tiéu
phan nano MTZ.

TAI LIEU THAM KHAO

1. Macheras P., lliadis A. (2006), “Modeling
in biopharmaceutics, pharmacokinetics, and
pharmacodynamics”, Interdiscip. Appl. Math, 30, pp. 3-14.

2. Madani F.,, Esnaashari S. S., Mujokoro B., et
al. (2018), “Investigation of effective parameters on
size of paclitaxel loaded plga nanoparticles”, Advanced
pharmaceutical bulletin, 8(1), pp. 77.

3. Magnusson I. (1998), “The use of locally-
delivered metronidazole in the treatment of periodontitis.
Clinical results”, Journal of Clinical Periodontology, 25(11),
pp. 959-963.

4, Muller M., Lindmark D. G., Mclaughlin J.
(1979), Mode of action of metronidazole on anaerobic
microorganisms, Metronidazole. Proceedings of the 2nd
international symposium on anaerobic infection. Geneva,
April,pp. 221-8.

5. Nguyen H. T,, Tran T. H., Kim J. O., et al. (2014),
“Enhancing the in vitro anti-cancer efficacy of artesunate
by loading into poly-D,L-lactide-co-glycolide (PLGA)

I 104  JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836

nanoparticles”, Archives of Pharmacal Research, 38(5),
pp. 716-24.

6. NIH Osteoporosis and Related Bone Diseases ™
National Resource Center (2020), Oral Health and Bone
Disease, Retrieved from https://www.bones.nih.gov/
health-info/bone/bone-health/oral-health/oral-health-
and-bone-disease (12/09/2020).

7. Pegi Ahlin Grabnar J. K. (2011), “The
manufacturing techniques of drug-loaded polymeric
nanoparticles from preformed polymers”, Journal of
Microencapsulation, 28(4), pp. 323-335.

8. Sharma N. M. P, et al. ( 2015), “ Effect of process
and formulation variables on the preparation of parenteral
paclitaxel-loaded biodegradable polymeric nanoparticles:
A co-surfactant study“, Asian Journal of Pharmaceutical
Sciences, pp. 404-416.

9. SiepmannJ., Gopferich A. (2001), “Mathematical
modeling of bioerodible, polymeric drug delivery systems”,
Advanced Drug Delivery Reviews, 48(2-3), pp. 229-247.



