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SUMMARY

Formulations of in situ gels containing moxifloxacin for treatment of oral cavity diseases were
investigated. Moxifloxacin in situ gels were prepared with poloxamer 407 and Hydroxypropyl methyl
cellulose K4M or Hydroxy ethyl cellulose polymer as the temperature sensitive and mucoadhesive,
respectively. The obtained in situ gels were characterized for clarity, pH, solution-gel transition
temperature, rheological behaviours, mucoadhesive properties and in vitro drug release. The most
satisfactory formulation containing Poloxamer 407 - 18.0 % (w/w) and Hydroxy propyl methyl
celulose K4M - 0.5 % (w/w) exhibited expectative characteristics for further development of
periodontal drug delivery systems.

Tirkhéat: in situ gel, moxifloxacin, poloxamer

Dat vén deé

Moxifloxacin (MOX) la khang sinh thudc
nhom fluoroquinolon thé hé thu 4, c6 tac
dung trén nhom vi khuan Gram am va ky khi.
Moxifloxacin da dugc chiing minh tac dung
trén nhom vi khuan khu trd & khoang miéng
gay ra bénh nha chu [4].

Viém nha chu 1a mét bénh phé bién &
khoang miéng. Mot s6 dang bao ché thudng
dugc st dung nhu dung dich stc miéng, gel,
miéng dan... Nhitng dang bao ché nay cé
nhugc diém khé 1ap day tui nha chu, gay khé
chiu cho ngudi su dung, kha nang luu gilt
kém, sinh kha dung khéng cao... Insitu gel la
dang bao ché dung cho khoang miéng cé thé
chat 16ng & diéu kién bao quan, chuyén thé
thanh gel khi dua vao tui nha chu duéi tac
doéng cla cac diéu kién sinh ly tai ché. Dang
bao ché nay dugc hudng dén vai tiém nang
Ung dung cao gitp khac phuc cac nhuoc
diém trén nhd kha nang dé dang dugc dua
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vao va lap day tui nha chu, tao cdm giac dé
chiu cho ngudi dung va kha nang luu gil tét
(2], [8].

Tai Viét Nam, D6 Thi Kim Oanh va cong su da
nghién ctiu bao ché in situ gel nhé mét [1]. Doi
véi dudng dung tai khoang miéng, hién chua
c6 nghién ctru nao vé dang bao ché in situ gel
dugc thuc hién. Xuat phat ti nhiing van dé
trén, bai bao nay trinh bay nghién ctu vé&i muc
tiéu: Xay dung dugc cong thiic bao ché in situ
gel moxifloxacin dung cho khoang miéng.

Nguyén liéu va phuong phdp nghién cou

Nguyeén liéu

Moxifloxacin hydroclorid (MOX) (Trung
Qudc, BP2014), poloxamer 407 (P407) (My,
2014), Hydroxypropyl methylcellulose K4M
(HPMC K4M) (Trung Qubc, EP 6.3),
hydroxyethyl cellulose (Trung Quéc, EP 6.0),
methyl paraben, propyl paraben, Kkali
dihydrophosphat, natri hydroxyd (Trung
Qudc, USP 40) va nudc tinh khiét (DBVN V).
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Thiét bi nghién ciru

Médy do luu bién Discovery Hybrid
Rheometer HR-1 (My), hé thong danh gia giai
phéng thu6éc qua mang Hanson Research
(My), mdy quang phé UV-Vis HITACHI U-5100
(Nhat), may do doé bén gel Texture Analyzer
CT3 1500 (My), may do pH Mettler Toledo
(Nhat), may khuay tu Wisd MSH - 20A (Han
Quéc), bé siéu am Ultrasonic Sartorius (Duc);
Mang loc cellulose acetat kich thudc 16 x6p
0,45 um (Buc).

Phuong phap nghién cou

Phuong phdp bao ché

Cac mau in situ gel moxifloxacin dugc bao
ché véi thanh phan & bang 1.

Bdng 1. Thanh phdn cdc mau in situ gel

moxifloxacin

STT Thanh phan Lugng

1 Moxifloxacin hydroclorid 87 mg
2 Poloxamer 407 Khdo sat
3 Hydroxy propyl methyl Khao sat

cellulose K4M

4 Hydroxy ethyl cellulose Khao sat
5 Methyl paraben 36 mg
6 Propyl paraben 4 mg
7 Nudc tinh khiét viiada20g

Quy trinh bao ché: Pong khoang 16 mL
nudc tinh khiét, dun néng dén khoang 80 °C.
Hoa tan hoan toan methyl paraben, propyl
paraben va 1 g P407 vao nudc bang cach
khuady tu lién tuc trong 15 phut, téc d6 100
vong/phut. Ngung gia nhiét, can va thém tu
tu polyme két dinh sinh hoc (HPMC K4M hodc
HEC) vao, khudy ti cho polyme phan tan déu.
Dé ngudi vé nhiét dd phong. B6 sung nudc
tinh khiét, khuay tir lién tuc 1 i, téc dé 100
vong/phut. Boc kin va bao quan qua dém
trong ta lanh 2 - 8 °C cho polyme truong né
hoan toan.

Phan tan lugng P407 con lai vao, ngam
truang nd qua dém trong tu lanh 2 - 8 °C dé
polyme truong n& hoan toan tao dung dich.
L4y mau da truong nd hoan toan ra khéi ta
lanh, khudy tu toc do 100 vong/phut dén khi
dong nhat. Hoa tan MOX vao dung dich
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polyme lanh, khuay ti téc d6 100 vong/phut
dén khi thu dugc in situ gel déng nhat.

Phuong phdp ddnh gid

Hinh thidc: Mau sac, do trong cac mau in
situ gel xac dinh bang mat thuong trén nén
trang 6 10 °Cva 37 °C.

Ddnh gid pH: St dung may do pH & nhiét
do 25 + 1 °C, do 3 lan va lay két qua trung
binh.

Xdc dinh nhiét do tao gel

Phép do luu bién st dung thiét bi ki€u cén
- dia v&i duong kinh c6n 40 mm, gdc con
4°1'18", khodng cach dia trén va dudi la 108
um. Cac mau do dugc 8n dinh & nhiét do thuc
hién phép do trong khoang 60 giay. Luong
mau can dung khoang 1,2 mL.

Dé xac dinh nhiét do tao gel Ty, mau dugc
do & ché d6 do dao déng quét nhiét do
(oscillation temperature sweep) trong khodng
nhiét do 15 - 40 °C véi téc dd gia nhiét
10C/phat, muc d6 bién dang truot 0,1 % va
tan s6 dao dong 1 Hz. Theo déi su thay déi cla
gia tri m6-dun dan hoéi G’ va mé-dun nhét G”
theo nhiét d6, nhiét do tao gel cia mau dugc
xac dinh 1a nhiét @6 mau da chuyén hoan
toan sang thé gel véi G’ > G”va G' 6n dinh &
nhiét d6 I6n hon.

Ddnh gid tinh xtc bién

Tinh xtc bién cta cac mau dugc xac dinh
bang cach thuc hién phép do dao dong theo
thai gian (oscillation time) & 37 °C v&i 3 giai
doan lién tiép.

+ Giai doan 1 (60 giay): muic do bién dang
trugty =0,1 % va tan s6 dao dong f = 1 Hz; do
dugc do nhat phuc hgp trung binh ni*.

+ Giai doan 2 (6 gidy): muc do bién dang
truot I6n y = 100 % va tan s6 dao dong f =1
Hz; do dugc dd nhét phuc hgp trung binh n2*.

+ Giai doan 3 (180 gidy): muic d6 bién dang
truoty=0,1 % va tan s6 dao dong f = 1 Hz; do
dugc do nhét phuc hgp trung binh ns*.

Ddnh gid kha ndng két dinh sinh hoc

Chi sé két dinh sinh hoc ctia cac mau in situ
gel dugc danh gia bang cach st dung thiét bi
do d6 bén gel Texture analyzer CT3 1500. Niém
mac lon dugc tach ra tu ham dudi cda lgn
trong vong 5 gi& ké tir khi lgn chét va dugc bao
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quan & -3 “C. Trudc khi tién hanh thi nghiém,
niém mac dugc ra dong & nhiét d6 thudng, sau
dé ngam trong nudc mudi sinh ly trong 30
phut va dugc cé dinh & khéi tru phia trén.

Chi s6 két dinh sinh hoc dugc danh gia dua
trén nghién ctu cla Jone S. va cdng su két
hop voi diéu kién thuc té tai phong thi
nghiém [5]. In situ gel dugc diéu nhiét téi 37
°C va dan mong thanh moét 16p bé day 4 mm
trén dia petri c6 dinh phia dudi. Phép do duoc
thuc hién & ché do do Tension vai khoang
cach bién dang khong déi 40 mm, t6c do 3
mm/gidy. Niém mac miéng Ign dugc gan vao
probe dudng kinh 15 mm va ha xuéng tu t,
sau do ti€p xuc va nhac ra khoi in situ gel. Két
qua thu dugc luc 16n nhat P 13 luc dung dé
tach niém mac ra khoi in situ gel sau khi tiép
xuc. M6i mau in situ gel dugc tién hanh do 2
lan va lay két qua trung binh.

Hinh 1: Thiét bi thir ddc tinh két dinh sinh hoc

Phuong phdp dinh lugng

MOX dugc dinh luogng bang phuong phap
quang phé hap thu UV - VIS véi budc séng cuc
dai 289 nm. Mau th{r dugc chuan bi bang cach
hoa tan hoan toan khoang 1,00 g in situ gel
bang dung dich dém phosphat pH 6,8 trong
binh dinh mdc 100 mL, hut chinh xac 10,00 mL
dich pha lodng vao binh dinh miic 100 mL bang
dung dich dém phosphat pH 6,8. Mau trang la
dung dich dém phosphat pH 6,8. Tinh toan

4
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lugng dugc chat co trong in situ gel bang cach
so sanh véi mau chuan.

Ddnh gid kha ndng gidi phéng duoc chat
in vitro

Phan tram dugc chat giai phéng duoc
danh gia thong qua hé théng danh gia giai
phéng thuéc qua mang Hanson Research vai
mang gidi phong cellulose acetat kich thudc
16 x6p 0,45 um. Moi trudng khuéch tan la 7 ml
dung dich dém phosphat pH 6,8 duy tri & 37
+ 1 °C. Dién tich bé mat khuéch tan la 0,875
cm2. Téc d6 khudy tif 13 100 vong/phut. Khéi
lugng mau 0,4 g in situ gel.

Mau dugc lay & cac thoi diém 1,2, 3,4,5,6
giG, moi lan 1dy 1 mL dung dich trong ngan
nhan déng thai bé sung 1 mL méi trudng
khuéch tan méi c6 nhiét dé 37 + 1 °C. Mau lay
ra dugc pha loang trong binh dinh muic 25 mL
bang dung dich d&m phosphat pH 6,8 va dinh
lugng bang phuong phép quang phé hap thu
UV-Vis véi mau trang la dung dich dém
phosphat pH 6,8 & budc séng 289 nm. Tu d6
tinh ra phan tram moxifloxacin giadi phong
bang cach so sanh véi mau chuan.

So sdnh 2 d6 thi gidi phéng:

Tri s6 f2 dac trung cho su giéng nhau gitra
2 d6 thi dugc tinh theo céng thic:

f2=501log {[1+ 1/n X(R—Tt)?]% x 100}

Trong d6: n 1a s6 diém 1dy mau, RevaTila %
dugc chat gidi phong tai thai diém t. Hai mau
duagc coi la tuong duang vé giai phéng khi gia
tri f2 trong khoang tur 50 dén 100.

Bdng 2. Thanh phdn cdc mau in situ gel

moxifloxacin

pa MOX P407 HPMC K4M HEC

KUK | (kUKD | (%KIKY) | (% ki/Kl)
F1 0,4 16,0 0,5
F2 04 16,0 1,0
F3 0,4 16,0 - 0,5
F4 04 16,0 - 1,0
F5 04 18,0 0,5
Fé6 04 18,0 1,0
F7 04 18,0 - 0,5
F8 04 18,0 - 1,0
F9 04 18,0
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Xaly sé liéu

Cac s6 liéu théng ké dugc xtt ly bang phan
mém Microsoft Excel 2016. Méi thi nghiém
dugc thuc hién 2-3 1an, 1ay két qua trung binh.

Két qua nghién cou

Anh hudng cua polyme dén nhiét dé tao gel,
dé nhét va doé dan héi

Cac mau in situ gel dugc bao ché theo
phuong phap dugc mo ta & trén véi thanh
phan thay déi dugc thé hién & bang 2.

Cac mau in situ gel dugc xac dinh nhiét do
tao gel theo phuong phap trinh bay & trén. Két
qua xac dinh nhiét dé tao gel, mé-dun dan héi
G, d6 nhét phiic hgp n* & 37 °C clia cac mauin
situ gel dugc trinh bay trong bang 3.

Két qua & bang 3 cho thay cac mau in situ gel
c6 nhiét d6 tao gel trong khodng 22 - 28 °C.

Vé ty lé P407: Cac mau F5, F6, F7 va F8 sut
dung 18,0 % P407 c6 d6 nhét phuc hgp, mo-
dun dan héi cao hon 1,3-1,5 lan va nhiét d6
tao gel thap hon mau st dung 16 % P407
tuong ung (F1, F2, F3 va F4).

V€ loai polyme két dinh sinh hoc: Véi cung
ty & P407 va polyme phoi hop, khi so sanh cac
cap mau F1-F3,F2-F4,F5-F7,F6-F8,nhan
thdy cac mau st dung HEC c6 d6 nhét va do
dan hoi cao hon, dong thai cé nhiét do tao gel
thap hon cac mau st dung HPMC K4M.

Vé ty |é polyme két dinh sinh hoc: Véi cung
ty 1é P407, khi so sanh cac cap mau F1-F2, F3
— F4,F5 - F6, F7 - F8, nhan thay cac mau su
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dung ty lé chat két dinh sinh hoc HPMC K4M
hodc HEC 1,0 % c6 d6 dan héi va dé nhét cao
hon cadc mau st dung cung loai polyme két
dinh nhung ty I& thap hon (0,5 %).
Vivay, cac cong thuc F5, F6, F7, F8 dugc lua
chon dé tién hanh céc thi nghiém tiép theo.
Anh huéng cta polyme dén tinh luu bién
Cac mau in situ gel F5, F6, F7 va F8 dugc
danh gia kha nang phuc héi do nhét phic
hap, két qua trinh bay trong bang 4 va hinh 2.
Két qua phép do cho thdy: Ca bén mau
déu thé hién tinh xtc bién. G giai doan 1, véi
muc do bién dang trugt nhd, d6 nhét phic
hop clia cac mau 6n dinh & gia tri kha cao
(khodng 2020 - 2370 Pa.s). G giai doan 2, muc
dé bién dang trugt Ién, d6 nhét ctia cac mau
giam manh (khoang 1 - 4 Pas). O giai doan 3,
muic d6 bién dang trugt nhé lai, dd nhét phic
hgp cla cdc mau déu phuc hoi (70,65 + 0,05
% dén 93,74 + 0,08 % dd nhaét ban dau). Mau
F5, F6 c6 thé nhanh chéng phuc hoi 89,62 +
0,05 % va 93,74 + 0,08 % d6 nhdét phuc hop
ngay khi do bién dang trugt giam tra lai va
phuc héi hoan toan (99 % - 100 %) & cudi giai
doan 3. Tinh chat nay giup gel c6 kha nang
luu trir t6t hon tai tdi nha chu. Mau F7, F8 ¢6
muc dé phuc héi d6 nhét & cudi giai doan 3
thap (chi khoang 76 %), téc d6 phuc héi do
nhét cham hon dang ké cadc mau F5 va Fé.
Anh hudng ctua polyme dén kha ndng két
dinh sinh hoc

Bdng 3. Két qua ddnh gid mét sé ddc tinh luu bién cGa cdc mau in situ gel

a ] e e[ o3 W G o8t
F1 539+0,03 Trong suét, vang nhat 27,95+ 0,02 10,09+ 0,18 1,61+0,03
F2 541+0,01 Trong suét, vang nhat 27,01 £0,00 11,71+£0,26 1,87 £0,04
F3 5,35+0,01 Trong suét, vang nhat 26,00+ 0,01 12,20+ 0,25 1,92 +£0,04
F4 5,25+0,03 Trong suét, vang nhat 26,02+ 0,03 12,85+0,30 2,06 £ 0,05
F5 5,60+ 0,02 Trong suét, vang nhat 24,01+ 0,00 15,55+£0,50 2,48 £0,08
F6 5,57 +£0,03 Trong suét, vang nhat 24,02+ 0,01 16,40 £ 0,25 2,61+0,04
F7 5,39+0,02 Trong suét, vang nhat 24,02+ 0,01 15,65+0,17 2,50+0,03
F8 5,38+0,03 Trong suét, vang nhat 22,02+0,02 18,08 £0,77 2,89+0,12
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Bdng 4. Su phuc héi d6 nhét phic hop theo thai gian cda in situ gel

4

N

5 nhét phc | P hotPhichap | Thaigian phuc | Thai gian phuc héi I:g:as::’;ggh;g‘
Céng | P2 Mhotp khib4t d4uGD 3 | héi80% dd nhét | 90% dé nhét phiic u Svgidy
thac | NoPGP1 50 Vi GD 1 hiic hop GB 1 hop GD 1 s0 v6i do nhot
(10% Pa.s) P op op & phiic hop ban dau
(%) (giay) (giay) o
(%)
5 2,02 +0,02 89,62 + 0,05 16+ 0,02 27 40,02 100,35 + 0,02
F6 2,16 £ 0,00 93,74 + 0,08 200,04 200,02 99,05 + 0,02
F7 2,18+ 0,02 67,56+ 0,10 - 75,76 + 0,03
F8 2,37+0,01 70,65 + 0,05 - 76,02 + 0,03
Chd thich: *-” khéng thé phuc héi.
104,
] GD1 GD 3
a 1 T o0—o —©
4 103
&‘/ E
o
o ]
g 102
=
o
B 1
= 101 4
=) 3
el
(] |
100 R i = T — T T A S T
0 50 750 150 200 250 300 350
Thoi gian (gidy)

Hinh 2. Bé thi xdc dinh kha ndng phuc héi d6 nhét véi mic dé bién dang truot I6n cda mdau F5

Cac mau F5, F6, F7, F8, F9 duoc danh gia
kha nang két dinh sinh hoc theo phuong
phap trinh bay & trén. Két qua dugc trinh bay
& bang 5.

Bdng 5. Két qua do chi sé két dinh sinh hoc cta
cdcmadu F5,F6, F7vaF8 (n=2)

R Ty lé polyme (% ki/kl) | Lucgiat [Chisé kétdinh
Cong 2o | s 3
thic | pao7 HPMC HEC manh nhat | sinh hoc (10

K4m (103 N) N/cm?)

F5 18,0 0,5 314+ 11 2553+0,9

F6 18,0 1,0 - 368+ 14 2992+ 1,1

F7 18,0 0,5 314+ 14 2553 +1,1

F8 18,0 1,0 338+20 2748+ 1,6

Fo 18,0 - - 297+ 10 241,5+0,8

Chi s6 két dinh sinh hoc cia mau F5, F6, F7,
F8 (c6 phéi hop polyme két dinh sinh hoc)
déu cao hon mau F9 (khong phoi hop polyme
két dinh sinh hoc) chiing t6 tac dung cai thién
kha nang két dinh sinh hoc ctia HPMC K4M va
HEC. Dong thdi, viéc st dung ty & polyme két
dinh sinh hoc cao hon lam tang chi s6 két
dinh sinh hoc ctia mau, thé hién qua F6 va F8
dinh tot hon F5 va F7.

Anh huéng cta polyme dén kha ndng gidi
phdng duoc chdt in vitro

Cac mau mau in situ gel dugc danh gia kha
nang gidi phéng dugc chat in vitro theo
phuong phap mé ta & trén. Két qua dugc chat
gidi phéng dugc thé hién trong hinh 3.
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Hinh 3. D6 thj gidi phdéng duoc chdt cua cdc
mau F5, F6, F7 va F8 (n=3)

K&t qua & hinh 3 cho thay: Sau 6 gig, tat ca
cac mau déu cé ty 1é dugc chat gidi phdéng
tuong doéi cao. Phan tram gidi phéng dugc
chat gilta cdc mau F5 va F6 (f, = 68,6) va gilia
cac mau F7 va F8 (f, = 82,4) khong khac nhau
dang ké (f2 = 82,4). Tuy nhién, phan tram giai
phéng dugc chat sau 6 gid clla cdc mau F5
(82,6 £2,2 %), F7 (85,7 £ 1,9 %) va F8 (85,2 +
2,0 %) cao han so véGi F6 (76,9 £ 1,8 %).

Tu cac két qua trén, mau bao ché theo
cong thuc F5 (chua 18,0 % P407 va 0,5 %
HPMC K4M) cé kha nang phuc héi d6 nhat
phtic hop va giadi phdng dugc chat in vitro tot
nén dugc lua chon.

Ban luén

Vé nhiét dj tao gel, dé6 nhét va dé dan hoi:
P407 c6 dac tinh ton tai doc lap trong dung
dich & dang cac chudi polyme thang & nhiét
do thap. Khi tang nhiét do, cac phan t tap
hop lai véi nhau tao thanh micel. Hién tuong
nay dugc giai thich do chudi poly propylenoxid
ky nudc bi mat nudc, tang lién két véi nhau va
quay vao phia trong micel, hai dau than nudc
hudng ra ngoai. Ty 1é polyme P407 st dung
anh hudng dén su hinh thanh micel nén anh
hudng dén dac tinh in situ gel. Khi dat tai
nhiét d6 xac dinh, mat dé micel du I6n khién
chuiing lién két véi nhau va hinh thanh gel [3].
Ty 1é P407 cang I6n, nhiét d6 tao gel cang
giam. Két qua nghién ctru cho thay cac mau
in situ gel véi ty 1é P407 18,0 % c6 do nhét, do
dan hoi tét hon va nhiét d6 tao gel giam so
vGi mau gel chira 16,0 %. Két qua nay cling
phu hgp v&i nghién clu cta Jone D. S. va
cong su [5]. Do kha nang két dinh sinh hoc

N

yéu, P407 thudng dugc phéi hop véi cac chat
két dinh sinh hoc [7]. Viéc phoi hgp thém céac
polyme két dinh sinh hoc (HPMC K4M hoac
HEC) trong mau in situ gel c6 thé anh huéng
dén nhiét do tao gel. Néu st dung polyme két
dinh sinh hoc HPMC K4M, gel tao thanh c6
nhiét d6 tao gel cao hon nhung do nhét va dé
dan hoi thap han so véi khi phéi hgp HEC. Khi
tang ty Ié polyme két dinh sinh hoc (HPMC
K4M hodc HEC) lam tang d6 nhét va d6é dan
hoi cla gel nhung it anh hudng dén nhiét d6
tao gel.

Vé tinh luu bién: In situ gel 6n dinh trong tui
nha chu luén c6 kha nang chiu tac dong cda
cac ngoai luc. Ngoai luc nay c6 thé gay ra bién
dang 16n lam mau mat di d6 nhét trong mot
khoadng thai gian va gidm kha nang luu git.
Viéc xac dinh tinh luu bién ctia ché pham giup
danh gia kha nang luu trr, kha nang phuc hoi
dd nhét sau khi chiu tac dung clia toc dé trugt
I6n. K&t qua nghién ctu cho thay: khi phéi
hop HPMC K4M, in situ gel c6 kha nang phuc
hoi d6 nhét hoan toan sau khoang thai gian
ngan. Con cac mau in situ gel chita HEC cé
muc do va toc d6 phuc héi d6 nhét phic hop
thap hon dang ké trong diéu kién khao sat.

Vé kha ndng két dinh sinh hoc: Viéc phoi
hop cac polyme HPMC K4M hoac HEC trong
mau in situ gel lam tang kha nang két dinh
sinh hoc. Nguyén nhan la do hai polyme nay
c6 kha nang tao lién két hydro manh véi
mucin c6 trong I&p niém mac [6]. Ty |é polyme
két dinh sinh hoc cao, kha nang két dinh sinh
hoc cling dugc cai thién.

Két lvan

Nghién cttu da xay dung dugc cong thuc
bao ché in situ gel moxifloxacin dung cho
khoang miéng gém: moxifloxacin hydroclorid
0,087 g, poloxamer 407 3,600 g, hydroxy propyl
methyl celulose K4M 0,100 g, methyl paraben
0,036 g, propyl paraben 0,004 g va nudc tinh
khiét vira du 20 g. In situ gel moxifloxacin bao
ché dugc vai cac dac tinh vé luu bién, kha nang
két dinh sinh hoc va giai phong dugc chat tét
c6 thé dugc ting dung trong cac dang thudc
dung cho khoang miéng.

(Xem tiép trang 36)



Nghién ctiu Dugc & Thong tin thudc 2022, Tap 13,56 3, trang 28-36

N

6. Monographs NPG (2018), “United States Pharmacopeia and Nafional Formulary USP 41-NF
36" 1, 1254-5.

7. Morgan SR, Pilia N, Hewitt M, Moses RL, Moseley R, Lewis PN, et al. (2020), “Controlled in
vitro delivery of voriconazole and diclofenac to the cornea using contact lenses for the
treatment of Acanthamoeba keratitis”, International Journal of Pharmaceutics, 579, 119102.

8. Rohde F, Walther M, Wachter J, Knetzger N, Lotz C, Windbergs M (2022), “In-situ tear fluid
dissolving nanofibers enable prolonged viscosity-enhanced dual drug delivery to the eye”’,
International Journal of Pharmaceutics, 616, 121513.

9. Sebbag L, Showman L, McDowell EM, Perera A, Mochel JP (2018), “Impact of Flow Rate,
Collection Devices, and Extraction Methods on Tear Concentrations Following Oral
Administration of Doxycycline in Dogs and Cats’, J Ocul Pharmacol Ther, 34(6), 452-9.

10. Seyda D, Filiz S, E BN, Sedef K, Hiilya K (2005), “Determination of Diclofenac in Subretinal
and Aqueous Humor Fluids by HPLC with Electrochemical Detector”, FABAD J Pharm Sci,, 30,
33-9.

11. Small D, Hevy J, Tang-Liu D (2000), “Comparison of tear sampling techniques for
pharmacokinetics analysis: ofloxacin concentrations in rabbit tears after sampling with
schirmer tear strips, capillary tubes, or surgical sponges”, J Ocul Pharmacol Ther, 16(5),
439-46.

(Tiép theo trang 7)

TAI LIEU THAM KHAO

1.D6 Thi Kim Oanh, Nguyén Thanh Ha, Vi Ngoc Mai, Vi Thi Thu Giang (2014), “Nghién cttu bao
ché dung dich natri diclofenac in situ gel nhd mat”, Tap chi Duoc hoc, 54(462), tr. 12-17.

2. Chakrabarty Sanheeta, Nath Bipul (2018), "Oral in-situ gel for Periodontitis: A review", World
Journal of Pharmaceutical Research, 7(11), pp. 262-275.

3. Dumortier G., Grossiord J. L., et al. (2006), "A review of poloxamer 407 pharmaceutical and
pharmacological characteristics', Pharm Res, 23(12), pp. 2709-28.

4.Flemmig T. F,, Petersilka G., et al. (2011), "Efficacy and safety of adjunctive local moxifloxacin
delivery in the treatment of periodontitis", J Periodontol, 82(1), pp. 96-105.

5.JonesD.S., Bruschi M. L., et al. (2009), "Rheological, mechanical and mucoadhesive properties
of thermoresponsive, bioadhesive binary mixtures composed of poloxamer 407 and
carbopol 974P designed as platforms for implantable drug delivery systems for use in the
oral cavity", Int JPharm, 372(1-2), pp. 49-58.

6. Pham Quéc Dat, Nojd S., Edman M., et al. (2021), “Mucoadhesion: mucin-polymer molecular
interactions", International Journal of Pharmaceutics, 610. pp.1-9.

7. Sheshala R., Quah S. Y., et al. (2019), "Investigation on solution-to-gel characteristic of
thermosensitive and mucoadhesive biopolymers for the development of moxifloxacin-
loaded sustained release periodontal in situ gels", Drug Deliv Transl Res, 9(2), pp. 434-443.

8. Yadav Ravishankar, Kanwar Indu Lata, et al. (2020), "In situ gel drug delivery system for
periodontitis: an insight review", Future Journal of Pharmaceutical Sciences, 6(1), p. 33.

36



