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TOM TAT

Pé tai duoc thuc hién véi muc dich cai thién do tan cua metronidazol, tr d6 tang
nong d6 ciia metronidazol trong gel in situ 1én 2%, gop phan ting nong do thude
tai vi tri tic dong. Dang bao ché gel in situ giup dé dang dua thubc vao sau trong
c4c thi nha chu, ting hiéu qua diéu tri va giam tac dung phu cho nguoi sir dung.
Phwong phap nghién ciru: Khao sat hé phan tan rin chira metronidazol va cac
chat mang mannitol, dextrose, acid citric, voi cac ti 1& 1:1; 1:2; 1:3. C4c cong thirc
gel in situ duoc nghién ctu dua trén cac khao sat dung moi hoa tan hé phan tan rin
va céc hé tao gel in situ ciia Poloxamer 407 va HPMC E6. Két qua: Lya chon
dugc hé phan tan ran metronidazol - acid citric ti 1¢ 1:2 va dung méi hoa tan 1a
ethanol 50% va propylen glycol (2:1) véi ti 18 téi vu trong cong thirc 1a 30%. Phdi
hop HPMC E6 lam giam nhiét do tao gel, cai thién duoc thoi gian ton luu va kéo
dai thoi gian phong thich hoat chat. Cong thirc B5 phéi hop P407 18% va HPMC
E6 2% dap (tng cac yéu cau dé ra vé cam quan, pH, nhiét do tao gel, thoi gian ton
Iuu, ti 16 phong thich hoat cht dat trén 80% sau 6 gio va 6n dinh trong diéu kién
bao quan 5 + 3°C sau 60 ngay.
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ABSTRACT

The study was carried out with the aim of improving the solubility of
metronidazol, thereby increasing the concentration of metronidazol in in situ gel
forming systems up to 2%, contributing to increased drug concentration at the site
of action. In situ gel forming systems makes it easy to deliver the drug deep into
the periodontal pockets, increasing treatment efficiency and reducing side effects
for users. Methods: Solid dispersions containing metronidazol and carriers like
mannitol, dextrose, citric acid were investigated in different ratios of 1:1; 1:2; 1:3.
In situ gel formulations were studied based on surveys of solvents to dissolve solid
dispersions and in situ gel forming systems of Poloxamer 407 and HPMC EB6.
Results: Solid dispersion of metronidazol and citric acid with the ratio of 1:2 were
selected and the solvent was 50% ethanol and PG (2:1), used in the formula with
the optimal ratio of 30%. The combination of HPMC E6 reduced the gelation
temperature, improved the retention time and prolonged the release time of the
active ingredient. Formula B5 combined Poloxamer 407 18% and HPMC E6 2%
met the requirements of appearance, pH, gelation temperature, retention time, the
release rate of active ingredient, reaching over 80% after 6 hours and stability
under storage conditions of 5 + 3 °C after 60 days.
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Nghién cizu diéu ché gel in situ chiza 2% Metronidazol ding trong nha khoa

1. Gigi thiéu

Hién nay, cac bénh vé ring miéng ngay cang pho bién do
théi quen an udng va vé sinh khong dung cach. Viéc dleu tri
c4c bénh rang miéng thuong gap phai cac van d& 1a nong do
khang sinh tai vi tri tac dong va sy phat trién cua vi sinh vat
d& khéang. Vi vay, viéc phat trién cac hé thdng phan phdi
thuéc mai trong diéu tri bénh rang miéng dang duoc quan
tam. Trong d6, gel in situ 1a mot trong nhimng hudng tiép
can mai hién nay. Gel in situ véi dic tinh ton tai ¢ dang
long va tao gel khi vao vi tri tac dong gilp cho viéc phéan
phdi thudc vao tan sau trong tli nha chu mot cach d& dang.
V6i muc tiéu diéu tri tai chd, gel in situ tiép xuc truc tiép
Vi tac nhan gay bénh, dua duoc chat va duy tri nong do
cao cua thudce tai vi tri tac dong trong thoi gian dai. Do do,
hiéu qua tri liéu cao va giam tac dung phu toan than. [1]

Metronidazol (MTZ) Ia mét khéng sinh co tac dung diét
khuan, tac dong trén Bacteroides, Fusobacterium va nhiéu
vi khuan ky khi bt budc, trong do c6 Porphyromonas
gingivalis thuong gy céc bénh vé rang miéng. [1-3] Trong
tli nha chu, cac vi khuin duoc té chic thanh mang sinh
hoc, ¢6 kha nang chong lai diéu tri bang khang sinh [4].
Nghién ciru cua Eick va cong su (2004) cho thay, dé loai bo
vi khuan ky khi ndy ndng d6 khang sinh phai dat duoc gap
100 lan MIC (ndng d6 tic ché tdi thiéu) so vai dang tu do
[5].

Hién nay, cac nghién cau vé gel in situ chira MTZ c6
nong do tir 0,05-1% [6,7]. Trén thi trudng da c6 cac ché
pham dung trong nha khoa chita MTZ dang gel théng
thuong nhu Metrogyl Denta, Syndent Denta Gel... Cac gel
nay thuong c6 ham luong hoat chét thip tir 0,75-1%. Vi
vay, viéc ting ndng do cia MTZ trong gel in situ 1a can
thiét gitp ting nong do thudc tai noi tac dong, gop phan
lam tang hiéu qua diéu tri.

Phuong phap diéu ché hé phan tan ran (HPTR) la mot
trong nhimg phuong phap hiéu qua, gop phan lam ting do
tan, gitip tang dugc ndng do dugc chat trong cong thuc bao
ché. HPTR la khai niém dé chi nhiing dang bao ché ran tir
hai thanh phan trg 1én, thuong la mot khung matrix than
nudc va hoat chat ky nuéc. Chat mang dong vai tro quyét
dinh trong tinh chat cia HPTR. Viéc lya chon chat mang
pht hop lam ting do tan cua hoat chét, gitp HPTR 6n dinh
hon vé& mat 1y hoa ciing nhu duy tri tic dung dugc ly trong
suét qud trinh bao quan. [8]

Pé tai “Nghién ctu diéu ché gel in situ chia 2%
metronidazol dung trong nha khoa” dugc thuc hién véi
nhitng muc tiéu cy thé sau:

- Xay dung va thim dinh quy trinh dinh lugng MTZ trong
gel in situ va trong thir nghiém phong thich hoat chét bang
phuong phap quang phé UV-Vis.

- Khao sat HPTR chira MTZ va cac chat mang.

- Xay dung cong thirc diéu ché gel in situ chira MTZ 2% va
danh gié c4c chi tiéu cta gel nghién cuu.

2. Nguyén liéu va phwong phap nghién cau
2.1. Nguyén liéu va trang thiét bi

Nguyén liéu: Céc nguyén liéu st dung dat chudn duoc
dung: MTZ (Trung Qubc), acid citric (Trung Qudc),
mannitol (Trung Qudc), dextrose (Trung Qudc), P407
(Trung Quoc) HPMC E6 (Trung Quoc) triethanolamin
(Trung Qudc), aspartam (Trung Qudc), nipagin M (Viét
Nam), propylen glycol (PG) (Viét Nam), ethanol (Viét
Nam), nudc cat (phong thi nghiém).

Chat chuan MTZ cua Vién Kiém nghiém thudc Thanh
phd H6 Chi Minh, ham Iugng 99,9% (S6 16: L QT002
080921).

Trang thiét bi: Can k¥ thuat TE 412 (Sartorius), can phan
tich TE 2145 (Sartorius), may khudy tir gia nhiét Arec
(VELP Scientifica), may do pH 3510 (Jenway), may quang
phé UV-Vis (Thermo Scientific), t& bao Franz (Viét Nam),
tu lanh Inveter (Toshiba).

Phan mém phén tich thong ké SPSS 20.

2.2. Phuong phap nghién ctu

2.2.1. Xay dung va thim dinh quy trinh dinh lwong
MTZ trong gel in situ va trong thir nghiém phong thich
hoat chat in vitro bang phwong phap quang phé UV-Vis

binh lugng MTZ trong gel in situ nghién ciu va trong
thir nghiém phong thich hoat chat in vitro bang phuong
phap quang phd UV-Vis & budc séng 277nm véi dung moi
HCI1 0,1 N. Quy trinh dinh luong duoc tham dinh vé céc chi
tiéu bao gom tinh dic hiéu, tinh tuyén tinh, d6 ding va do
chinh xac. [9]

2.2.2. Khao sat HPTR chira MTZ va cac chat mang
Piéu ché HPTR

Khao sat hé phan tan ran cia MTZ véi céc chat mang
acid citric, mannitol, dextrose ¢ cac ti 1é 1:1; 1:2; 1:3. [9,10]

Phirong phdp diéu ché:

Mau HPTR: Chit mang dugc dun trén bép ¢ nhiét do
190°C cho dén khi chay long hoan toan. Sau d6 MTZ dugc
thém vao va khuay déu cho dén khi MTZ chay long hoan
toan va phan tan déu vao trong chat mang. Hon hop thu
dugc 1am lanh ngay trong thau nu6c da nhiét d6 0 - 5°C cho
dén khi két tinh hoan toan. [8,10]

Mau vat ly: H3n hop vit 1y duoc tao bang céach tron déu
hoat chit va chat mang theo ti 1¢ 1:3.

Panh gia HPTR

Danh gia do tan cua HPTR

Tién hanh danh gla do tan trong nu6c ¢ 25°C cua MTZ
nguyeén li¢u, HPTR va MAu tron vat ly twong ng dé chon ra
chat mang va ti 1& phdi hop t6i wu nham cai thién d6 tan coa
MTZ.

Mau HPTR: Cho mét luong du HPTR cia MTZ vao
50ml nuéc cat, khudy déu trén may khuady tir véi toe do
300rpm trong 4 gid, dé on dinh trong 30 pht roi tién hanh
loc qua loc 0,45pm. Pha loang bang HCI1 0,IN dén nong do
thich hop va dinh lugng bang phuong phap quang phd UV-
Vis & budc song 277nm.

Mau tron vat ly: Can mot luong du hdn hop MTZ va chét
mang theo ti 1 1:3 va tién hanh twong ty nhu trén.

Nguyén liéu: tién hanh tuong ty hai mau trén.

Phan tich nhiét vi sai (DSC)

Phan tich nhiét vi sai dwoc thuc hién trén thiét bi phan
tich nhiét Mettler Toledo. Tién hanh danh gia trén cac mau
MTZ nguyén liéu va mau HPTR. Cac mau duoc dit trén dia
nhdm va chay & khoang nhiét do tir 30-200°C, véi tée do
gia nhiét 10°C/ phat, toc do khi nitrogen 50ml/phut. [1]

2.2.3. Xay dung cong thire diéu ché gel in situ chiea MTZ
2% va danh gia cac chi tiéu caa gel nghién cau

Khao sét va lwa chon dung moi hoa tan HPTR
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Tir HPTR dugc chon, tién hanh khao sat dung méi dé hoa
tan HPTR nay cho cong thac 100g gel. Cac dung moi dugc
khao sat 1a: ethanol, PG, phdi hop ethanol va PG véi céc ti
161:1; 1:2; 2:1.

Phirong phdp diéu ché: Can mot luong HPTR cho cong
thirc 100g gel. Thém tir tir cac dung moi khao sat va khudy
déu trén may khudy tir véi téc do 300rpm. Xac dinh khoi
lwong tdi thiéu cua cac dung moi dé hoa tan hoan toan
HPTR trong thoi gian 4 gio. Tur d6 lua chon dung m6i ¢
kha nang hoa tan HPTR t6t nhit.

Khao sat ti 1@ dung méi duwoc chon trong cong thirc
gel in situ

Sau khi lya chon dugc dung mdi hoa tan HPTR, tién
hanh khao sat lwgng dung moi trong cong thac 100g gel in
situ & 3 mrc khéc nhau.

Cb dinh cé4c thanh phan trong cong thuc:

+ Ta duoc tao gel Poloxamer 407: 18% (kI/Kkl)

+ Chét diéu chinh pH triethanolamin: 4% (kl/k)

+ Chét bao quan nipagin: 0,1% (kl/k)

+ Té duoc tao vi ngot aspartam: 0,5% (kl/kl) (dam bao lan
at dugc vi ding cua MTZ)

Phirong phdp diéu ché

Chuan bi gel nén bang cach phan tan tir tir cac ta dugc
tao gel vao nudc (duy tri & 4 £ 1°C) trong becher dugc dat
trén may khudy tir véi téc do 400rpm trong 30 phit. Sau do,
gel nén dugc dé trong ngan mat ta lanh ¢ 5 + 3°C trong 24
gio dé truong no hoan toan. Thém triethanolamin vao va
khudy déu thu duoc hdn hop dong nhat.[2,11]

HPTR cua MTZ va chat mang acid citric ti 1¢ 1:2 dugc
chuan bi nhu ¢ myc 2.2.2. Hoa tan lan luot HPTR, nipagin
M, aspartam vao hdon hop dung mdi ethanol 50% va PG thu
duoc dung dich 1 (DD1).

Phdi hop tir tir DD1 vao gel nén, khuay déu cho dén khi
thu dwoc gel dong nhit. Cac cong thie sau khi didu ché
dugc bao quan va theo dai d6 6n dinh &5 + 3°C.

Lya chon ti 16 dung méi thip nhit dam bao dwgc d6 6n
dinh cuia cong thire trong diéu kién bao quan & nhiét do 5 +
3°C sau 60 ngay.

Khao sat cac ta dwoc tao gel in situ

HPMC E6 duoc khao séat phdi hop véi P407 dé cai thién
mot s6 tinh chat cua gel.

Tién hanh khao sat ta duoc tao gel in situ Poloxamer &
cac nong do 16-20% don 1é va phdi hop thém véi HPMC
E6 ndng do 1-3%. Quy trinh diéu ché dugc trinh bay nhu &
phan Khao sét ti 18 dung méi dwec chon cho cong thiic
gel in situ.

Panh gia cac chi tiéu cua gel nghién ciu vé cam quan,
pH, nhiét d6 tao gel, thoi gian ton Iuu, dinh lwong, kha ning
phong thich hoat chét in vitro va dé on dinh.

Cdm quan: quan sat bing mit thuong cac cong thirc.
Tiéu chuan: mau vang nhat, trong ma.

pH: do bang may do pH cac cong thirc & nhiét d6 phong.
Tiéu chuan: pH nam trong khoang 5 - 5,5.

Nhiér do tao gel

Nhiét d6 tao gel duoc xac dinh bang céch cho 2ml gel
vao ong nghiém. Cho nhiét ké vao 6ng nghiém va dé nhiét
do tang tur tir. Ghi nhan nhiét @6 ma tai d6 mat khum khong
con di chuyen khi nghiéng qua 90°. [12,13]

Tiéu chuén: nhiét do tao gel nam trong khoang 25-32°C.

Thoi gian ton heu

0,1ml gel duoc cho vao mat phang cua miéng kim loai va
duoc dat trong becher chira 30ml dung dich nugc bot mé

phong, dat trén méay khuay tir va khuay véi toe do 50 vong/
phat ¢ nhiét d@6 37 + 1°C. Quan sat va ghi nhan khoang thoi
gian tir luc bat dau cho vao dén lic gel bi phan tan hoan
toan trong dich nuéc bot.

Tiéu chuén: thoi gian ton luu > 20 phit.

Dinh lwong

Can chinh xac lugng gel twong duong 0,01g MTZ. Sau
d6 pha loang 1000 1an bang HCI 0,1 N va loc qua mang loc
0,45um. D6 hép thu cua dung dich miu dwoc do trén méy
UV-Vis & budc séng 277nm.

Cong thic tinh: Ham lugng % dugc chit trong ché pham
S0 v6i ham lugng ghi trén nhén dugc tinh theo cdng thuc:

X(%)—ﬂc PPLE L @)
Ac mt 10000
Trong d6:
X (%): ham luong % duoc chat trong ché pham
Cc: ndng d6 mau chuan (ug/ ml)
At: do hap thu mau thir
Ac: d6 hap thu mau chuén
mt: khéi lwong gel can pha mau (g)
DPL: B pha lodng

Tiéu chudn: Ham lugng Metronidazol tir 90-110% [14]

Thi nghiém phong thich hogt chat in vitro

Nghién ctu phong thich hoat chat in vitro duge xac dinh
bang cach sir dung té bao khuéch tan Franz. Thiét bi bao
gom khoang chtra mau va khoang thu thé dugc phan cach
bing mang cellulose acetat 0,45pum, mang dugc dun soi
trong nudc cat trong 1 gio, ngdm trong con tuyét déi trong
nira gio va duoc bao quan trong dung dich dém phosphat
pH 6,8 trong 24 gio trudce khi st dung. Cho 13ml dung dich
nuée bot md phong vao khoang thu thé, khuay tir véi toe do
100 rpm va duy tri nhiét d6 & 37 £ 1°C. 0,5 ml dung dich
nuéc bot md phong dwoc thém vao khoang chira mau. Sau
d6 cho 0,5g cong thuc gel in situ vao khoang chira mau.
Sau cac khoang thoi gian: 60, 120, 180, 240, 300, 360 phut
ldy 0,5ml dich thir nghiém va thay thé bang cling mot thé
tich nuéc bot nhan tao twong tng. Cac mau rat dwoc pha
lodng thich hop véi dung dich HC1 0,1N va do d6 hap thu &
budc séng 277nm trén méay quang phd kha kién UV-Vis.
[11,13]

D¢ 6n dinh

Gel dugc dung trong lo kin, bao quan ¢ 5 + 3°C. Theo
ddi d6 6n dinh cua gel sau 15, 30, 45 va 60 ngay. [11]

Dua trén két qua danh gid cdc chi tiéu dé ra, d¢ tai chon
ra 1 cong thue dé tién hanh lap lai 3 lan.

3. Két qua

3.1 Tham dinh quy trinh dinh lweng MTZ trong gel in
situ va trong thir nghiém phong thich hoat chét in vitro
bing phwong phap quang phé UV-Vis

Pinh lwgng MTZ trong gel in situ

Khao sat mau placebo cho thdy cac ta duoc trong cong
thirc khéng anh huong dén d6 hap thu MTZ & budc séng
277nm ching to6 phuong phap c6 tinh dac hiéu.

Két qua R? = 0,9994 cho thdy c6 su tuong quan tuyén
tinh giita nong d6 MTZ va d6 hip thu trong khoang nong
d6 9-21 pg/ml véi phuong trinh hdi quy tuyén tinh § =
0,047x — 0,1323.

Do dung dat véi ti 1& hdi phuc nam trong khoang 98 -
102% va gié tri RSD = 0,49% (< 2%).

Do chinh xac (n=6) dat v6i RSD = 0,31% (< 2%).

Vay, quy trinh dinh lugng MTZ trong gel in situ dat d¢
dic hiéu, tinh tuyén tinh, do dung va do chinh xéc.
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Pinh lwong MTZ trong thir nghiém phdng thich hoat
chét in vitro

Két qua tham dinh cho thdy mau placebo c6 d hap thu
khéng anh huong dén miu ther. Vi vay, quy trinh dinh
lwong MTZ trong dich thir phéng thich hoat chit in vitro
duoc tién hanh giéng nhu dinh lugng MTZ trong gel in situ.
Do d6, cac yéu cau vé tinh tuyén tinh, do dang, do chinh
xé&c khong tham dinh lai.

3.2. Khao sat HPTR chita MTZ va cé4c chat mang

So sanh trong cing mot chat mang, két qua cho thiy
HPTR cho hiéu qua ting do tan tot hon so véi mau tron vat
1y twong tmg. Khi ting ti I¢ gitta MTZ va chat mang thi do
tan ciia HPTR ciing ting theo va & ti 16 MTZ : chat mang 1a
1:3 cho d9 tan la cao nhat.

So sanh giira cac chat mang khac nhau, két qua cho thy
HPTR cta MTZ véi acid citric cho kha nang tang d¢ tan
cia MTZ cao hon so véi mannitol va dextrose. Trong do,
d6 tan ting dan theo thu ty ti 16 1:1 < 1:2 < 1:3. Tuy nhién,
khi str dung acid citric & ti 16 cao Iam cho gel c6 pH thép.
Vi vay, dé tai lva chon HPTR MTZ - acid citric & ti 18 1:2
dé tién hanh nhiing khao sét tiép theo.

Khao sat do tan caa nguyén liéu MTZ thu dugc dung dich
c6 ndng do bao hoa trong nudc 14 0,96 + 0,02%.

Két qua danh gia do tan ciia HPTR dugc trinh bay nhu &

28.06.2022 16:31:20
622000 mg

18 min
STAR® SW 16.30

I B L L o e e e
3 4 § § 7 8 § 10 1" 2 13 L 18 16 7
Not signed

Hinh 2. Phé DSC cua HPTR MTZ — acid citric t/ 16 1:2

Nhan xét: Phd DSC cua HPTR MTZ — acid citric ti 1¢
1:2 khong con dinh néng chay ¢ 168,93°C ciua MTZ nguyén
ligu. Biéu nay cho thay trong HPTR di co sy tuong tac giira
MTZ va chat mang acid citric va ¢ su chuyén dang MTZ
tir trang théi tinh thé sang trang thai vé dinh hinh.
3.3. Xay dung cong thire diéu ché gel in situ chira MTZ
2% va danh gia cac chi tiéu cia gel nghién cau

Khio sat lwa chen dung moi hoa tan HPTR

Bdng 4. Két qua khdo sat luwong dung mdi hoa tan 6g HPTR (g)

Bang 1-3. Dnl:gig Ethanol PG Ethans:;SO% :
'\?flz_rég:l. Keét qua danh ﬁﬁfg tan cua HPTF_QI_g'Ir']Z\}al\t/I;';nnltol 30% 50% 70%  90% 11 12 13
Mannitol 1:1 1:2 1:3 1:3 Lwong
Nongdp % 103 122 125 095+0,04 dn‘jg? 8 0 2n 3 %0 29 2 36
MTZ +0,03 £0,05 £0,06
(Kl/iet) Nhan xét: Khao st ethanol & cac nong do khac nhau cho
Bang 2. Ket qua danh gid dg tan cua HPTR MTZ: Dextrose thiy ethanol nong d6 50% cho kha ning hoa tan tt nhat.
MTZ: HPTR Trgnvatly Phoi hop ethanol 50% véi PG 6 ti 18 2:1 cho két qua tbi wu.
Dextrose 11 12 13 13 T két qua trén, dé tai lwa chon hdn hop dung méi
Nong d§ % 1,02 1,14 121 0,99+0,04 ethanol 50% - PG ti Ié 2:1 va khao sat cac cong thic & 3
MTZ (kl/tty +0,03 +0,03 0,05

Bdng 3. Két qud ddanh gia dé tan cia HPTR MTZ: acid citric

MTZ : Acid HPTR Tron vat ly
citric 1:1 1:2 1:3 1:3
Nong dé % 1,98 2,91 3,62 2,36 + 0,06

MTZ (kl/tt)y +0,02 +0,04 +0,05

Phan tich nhi¢t vi sai (DSC) cua MTZ nguyén liéu va
HPTR MTZ - acid citric ti 1€ 1:2 thu dugc két qua nhu
trong Hinh 1 va Hinh 2.

Extrapol. Peak 168.93 “C

28.06.2022 13:25:52
5000 mg Integral -5657.42 mJ

29,

120 130 140 150 160 170 180 180 “C

10 11 12 13 14 15 16 17 min

STAR®" SW 16 .30

Hinh 1. Phé DSC ciia MTZ nguyén li¢u

muc 24% (A1), 27% (A2) va 30% (A3).

Cac thanh phan con lai trong cong thire duoc ¢b dinh véi
ti 1&: P407 (18%), TEA (4%), nipagin (0,1%), aspartam
0,5%, nuéc cat vira dis 100%.

Két qua theo ddi do 6n dinh & nhiét do 5 + 3°C cho thay
cong thirc A1, A2 lan luot b tua sau 30, 60 ngay theo ddi.
Cong thirc A3 6n dinh trong diéu kién bao quan, khong taa
sau 60 ngay. Vay ti &€ dung méi la 30% dugc lya chon cho
céc khao sét tiép theo.
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Bdng 5. Két qud ddnh gid nhiét dg tao gel va thoi gian tén heu cée cdng thic ding P407 tir 16-20%

P407 (%) 16 17 18 19 20
Nhiét d¢ tao gel (°C) - 33,0+0,5 30,3+0,6 26,2+0,3 215+0,5
Thoi gian toén luu - 9,8+0,6 13,303 17,5+0,5 21,2+0,2
(phut)
Bdng 6. Két qua ddanh gid chi tiéu dinh lwong va pH céc cong thic dung P407 tir 16-20%
P407 (%) 16 17 18 19 20
Pinh lwong (%) 99,54 +0,14 98,95 + 0,19 99,64 + 0,26 99,23 0,15 99,02 0,12
pH 5,32 5,21 5,20 5,26 5,19
Bdng 7. Két qua danh gid nhiét dj tao gel va thoi gian ton Leu cong thic ding P407 két hop HPMC E6
P407 (%) B1 (17-1) B2 (17-2) B3 (17-3) B4 (18-1) B5 (18-2) B6 (18-3)
Nhiét d tao gel (°C) 322+£03 305£05 28,0+0,0 292+0,3 273+0,3 235+05
Thoi gian ton luu 153+0,3 17,8+0,8 21,0+£0,5 19,2+0,3 230%0,5 26,5+0,5
(phut)
Bdng 8. Két qua danh gid chi tieu dink lwong v pH cong thic ding P407 két hop HPMC E6
P407 (%) B1 (17-1) B2 (17-2) B3 (17-3) B4 (18-1) B5 (18-2) B6 (18-3)
Pinh lwong (%) 99,02+0,21  9896+0,18  98,78+0,27 99,56 +0,14 99,27 + 0,34 98,92 + 0,28
pH 5,17 5,23 5,19 5,28 5,21 5,18

Khaio sat cac ta dwoc tao gel

Két qua danh gia chi tiéu cac cong thuc gel in situ voi
nong d6 P407 tir 16-20% duoc trinh bay trong Bang 5-6.

Nhan xét: Tir ndng d6 P407 17% c6 kha ning hinh thanh
dugc cau trac gel. Khi ting nong d6 P407 tir 17% dén 20%
thi nhiét do tao gel giam va thoi gian ton luu ting lén. Dé
tai lya chon 2 nong do P407 1a 17% va 18% dé tiép tuc
khao sét phdi hop thém voi HPMC E6 ¢ nong do 1-3%.

Két qua danh gia chi tieu cac cong thuc gel in situ két
hop P407 va HPMC E6 duoc trinh bay trong Bang 7-8.

Nhan xét: Két qua cho thiy khi phdi hop HPMC ES6, nhiét
do tao gel cua céc cong thiae déu giam. O ndng do 1%
HPMC EB, nhiét 6 giam nhung khong nhiéu (khoang 1°C).
Khi ting ndng d6 HPMC E6 Ién 2-3% thi nhiét d¢ tao gel
giam dang ké tir 3-7°C. Thoi gian luu cua cac cong thic
tang ti 1& thuan vai nong d6 cia HPMC E6. Vay, viéc phdi
hop thém HPMC E6 gilp giam nhiét d6 tao gel va cai thién
duoc thoi gian luu dang ké so véi cac cong thac khong phdi
hop.

Panh gia ti 1& phong thich duoc chét thu dugc két qua
duoc trinh bay trong Bang 9-11.

Bdng 9. Két qua thir nghiém phdng thich hogt chat in vitro B1-2

Cong thirc Ti I8¢ MTZ phong thich tai cac thai diém (%)
1gio 2 gior 3gio 4 gior 5 gior 6 gior
Bl 18,23 35,43 55,38 69,37 83,26 88,03
B2 13,54 31,17 50,06 63,08 76,53 83,71
Bdng 10. Két qua thir nghiém phéng thich hogt chdt in vitro B3-4
Cong thirc Ti I8 MTZ phéng thich tai cac thai diém (%)
1 gio 2 gior 3 gior 4 gior 5 gior 6 gior
B3 10,09 26,09 43,99 56,04 70,97 76,37
B4 15,11 32,98 53,05 65,79 80,26 86,93
Bdng 11. Két qud thiz nghiém phéng thich hogt chdt in vitro B5-6
Cong thirc Ti I8 MTZ phong thich tai cac thoi diém (%)
1gio 2 gior 3gio 4 gior 5 gior 6 gior
B5 11,32 27,86 46,21 59,31 73,25 81,63
B6 8,24 23,15 39,89 52,95 67,13 72,38
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Hinh 3. D6 thi so sanh ti I¢ phéng thich duoc chat theo thoi gian cua cac cong thic B1-B6
Nhan xét: So sanh ¢ cng ti 1€ P407 17% (cac cong thuc ~ BS, B6), khi tang nong d6 HPMC E6 thi ti 1¢ phong thich
B1, B2, B3) va ¢ cung ti I¢ P407 18% (c&c cdng thiic B4,  dugc chat ¢ cac thoi diém déu giam. So sanh & cung ti 1€
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Nghién cizu diéu ché gel in situ chiza 2% Metronidazol diing trong nha khoa

HPMC E6 1% (cong thuc B1, B4), HPMC E6 2% (cong
thuc B2, B5) va HPMC E6 3% (cong thirc B3, B6) cho thiy
khi ting ndng do P407 ciing lam giam ti I& phong thich
dugc chat.

Nhu vy, ndng do cia polyme trong cong thirc déu ti 18
nghich véi ti 1é phong thich dugc chat. Tuy nhién, mac do

anh huong dén ti 1¢ giai phong hoat chat cua HPMC E6
nhiéu hon so v&i P407.

Theo ddi d6 6n dinh cua cac cong thirc B1-B6 cho thay
céc cong thirc déu khong bi tua trong diéu kién bao quan 5
+ 3°C sau 60 ngay.

Bdng 12. Két qud lap lai cong thic B5 ldn 1

Chititeu Camaquan  pH Nhi¢t do taogel  Thoigiantonlwu  Pinhlwgng % phéng thich g 6n dinh
(°C) (phat) (%) MTZ sau 6h sau 60 ngay
Lan 1 Pat 5,23 27,7+0,3 23,404 98,5+0,18 82,03 Pat
Bdng 13. Két qud Igp lai cong thirc B5 lan 2
Chitieu Camquan  pH Nhi¢tdo taogel  Thoigianténlwu  Dinhlwong % phéng thich  DPd én dinh
(°C) (phut) (%) MTZ sau 6h sau 60 ngay
Lin 1 Pat 5,19 27,3+£0,3 229+0,3 99,34 + 0,36 81,24 Pat
Bdng 14. Két qud lap lai cong thic B5 lan 3
Chititu Camaquan  pH Nhi¢t do taogel  Thoigiantonlwu  Pinhlwgng % phéng thich D 6n dinh
(°C) (phat) (%) MTZ sau 6h sau 60 ngay
Lan 1 Pat 5,26 27,5+ 0,5 23.2+0,6 98,86 £ 0,52 81,49 Pat

Dua trén céc tiéu chi dé ra, dé tai lya chon cong thirc B5
vé6i nhiét do tao gel nam trong khoang yéu cau (27-32°C) va
thoi gian luu lau nhat va ti 1¢ phong thich dugc chat dat trén
80% sau 6 gio. Tién hanh diéu ché lap lai cong thuc B5 ba
lan va danh gia cac chi tiéu dé ra. Két qua duoc trinh bay
trong Bang 12-14.

Nhan xét: Su dung phan mém SPSS 20 phan tich
phuong sai ANOVA 1 yéu t ddi voi timg chi tiéu cho thay
két qua & 3 1an khong co su khac nhau c¢6 ¥ nghia thong ké
(p>0,05). Nhu vay, két qua c6 tinh 13p lai va c6 do tin cay
cao.

4. Két luan

HPTR MTZ dugc diéu ché bang phuong phap dun chay
v6i chat mang 1a acid citric gip cai thién d6 tan cia MTZ.
Trong do, ti [&€ MTZ : acid citric 1a 1:2 duoc lya chon. Dung
moi hoa tan HPTR 1 ethanol 50% va PG (2:1) vai ti 18 ti
uu trong cong thuc 1a 30%. Khao sat cac ta dugc tao gel va
cho thdy khi ting ndng d6 ta dugc tao gel la P407 va
HPMC Iam giam nhiét do tao gel, ting thoi gian ton luu va
giam ti 1& phong thich dugc chat. Tir cac tiéu chi dé ra, dé
tai da Iya chon dwoc cong thirc B5 dat céc chi tiéu dé ra va
két qua cho thay tinh Iap lai va do tin cay cao.

Nhu vay, dé tai da diéu ché thanh cong Gel in situ chira
2% MTZ dung trong nha khoa. So sanh véi cac nghién cau
trugc day, dé tai da ting dugc nong do MTZ trong gel in
situ 1&n 2%, giup ting dwoc nong do thudc tai vi tri tac dong
trong céc tdi nha chu.

Két qua thu duoc tir nghién ctu nay gép phan tao tién dé
cho nhitng nghién ciru vé cai thién do tan biang HPTR va
nhiing nghién ciu vé gel in situ cia metronidazol ciing nhu
cac hoat chat khac.

5. Loi cam on

Xin cam on Truong Pai hoc Lac Hong da tao diéu kién,
hd tro kinh phi va phong thi nghiém dé thuc hién dé tai co
6, ma s6 LHU-RF-TE-19-04-06. Cam on Ban Bién tap va
phan bién Tap chi Khoa hoc Lac Hong da gop ¥ cho bai bao
nay.
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