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TOM TAT

Dit vin dé: Gel nhii tuong la dang bao ché két hop giita nhii twong va gel, trong dé td dwoc
tao gel 1& mét yéu té quan trong danh hudng dén cac tinh chat cia gel nhii twong. Do dé viéc khdao
sdt cde td duwoc tao gel 12 vo cling can thiét trong qua trinh xay dung cong thirc cia gel nhii tiong.
Muc tiéu nghién cizu: Nghién cizu dueoc thuec hién nham danh gia sw anh hwong cia logi va ty 16 ta
duot tao gel dén cac tinh chadt cia gel nhii twong chira rutin. Déi twong va phwong phdp nghién
ciru: Nhii twong chera rutin diroc gel hda védi 2 logi ta dwrgc tao gel la carbopol 940 va poloxamer
407 vai cac ty 1¢ khac nhau. Ddnh gid cam quan, pH, kich thudc giot va khd nang giai phong hogt
chat qua mang cellulose acetat 0,45 pm Ciia nhii tiwong va gel nhii twong rutin. Két qud: Nhil tiwong
rutin cd mau vang nhat, pH 6,8, kich thuoc giot khodng 4,41 um, lwong rutin giai phéng la 203,82
Hg/cm?sau 6 gio. Gel nhii tirong sir dung carbopol 940 mau trdng duc, dong nhat, pH 6,37 - 6,82,
kich thuéc giot 6-9 um, gidi phong hoat chat khodng 76% so Véi nhii twong. Gel nhii twong sir dung
poloxamer 407 c6 mau trang duc, dong nhat, pH 5,8 - 6,8; kich thuéc giot 0,22 - 0,9 pm, gidi phéng
hoat chdt kém hon so véi gel sir dung carbopol 940. Két lu@n: Nhu vy, ta duoc tao gel anh huong

dén kich thuéc giot va kha nang giai phong hoat chdt cia gel nhii tirong.

Tir khoa: Gel nhii twong, rutin, kich thuéc giot, gigi phéng hoat chat.

ABSTRACT

EFFECTS OF GELLING AGENT ON THE PROPERTIES
OF EMULGEL CONTAINING RUTIN

Hoang Thi Minh Thu*, Hoang Thuy Binh
Buon Ma Thuot Medical University

Background: Emulgel is a dosage form combining emulsion and gel. Gelling agent effects
to properties of emulgel. Therefore, investigating gelling agent is extremely necessary in the process
of formulating emulgel. Objectives: To evaluate the influence of gelling agent on the properties of
emulgel containing rutin. Materials and methods: The emulsion was prepared and incorporated in
gel base (carbopol 940 and poloxamer 407). The formulations were evaluated for sensory, pH,
droplet size and ability to release active ingredients through cellulose acetate 0.45 um membrane.
Results: The rutin emulsion was light yellow, pH 6.8; the droplet size was about 4.41 um, the amount
of rutin release after 6 hours was 203.82 pg/cm?. Emulgel using carrbopol 940 was milky white, pH
6.37 - 6.82, the droplet size was 6 - 9 um, releasing about 76% of active ingredients compared to
emulsion. Emulgel using poloxamer 407 was milky white, pH 5.8 - 6.8; the droplet size was 0.22 -
0.9 pm, amount of active ingredient release was fewer than emulgel using carbopol 940.
Conclusions: Thus, gelling agent affected the droplet size and the ability to release the active
ingredient of emulgel.

Keywords: Emulgel, rutin, droplet size, active ingredient release.
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I. PAT VAN PE

Gel la dang bao ché dung trén da va niém mac 12 mot trong nhiing dang bao ché pho
bién, mang lai cam giac d& chju cho nguoi ding, giam dugc cac tac dung phu khi dung toan
than, va dat duoc néng d6 cao tai noi sir dung. Tuy nhién, nhuge diém cua dang gel 12 yéu
cau hoat chat c6 tinh thim va do tan tot trong nuéc, kho ap dung cho cac hoat chét it tan
trong nudc nhu rutin. Mot trong nhitng giai phap dé co thé vuot qua nhuoc diém nay 13 két
hop c4u trac nhil twong vao gel tao dang bao ché gel nhil twong vira gilp tdi dugc cac thudc
Ky nudc, vira gitp ting kha dng giai phong hoat chét, va ting tinh tham qua da cua san
pham, lam ting hiéu qua diéu tri. Hién nay dang luu hanh cic ché pham c6 cau trac gel nhii
tuong vai cong dung khac nhau nhu: giam dau, khang viém, tri myn 1.

Rutin 12 mot flavonoid, dwoc biét dén nhu mot vitamin P ty nhién, c6 nhiéu tac dung
dugce 1y da duoc chung minh. Rutin st dung duéi dang bdi ngoai da thé hién tac dung hd
trg diéu tri nhiéu bénh: gidn tinh mach ngoai bién, khang viém, khang UV va chéng oxy
hoa 3. Viéc tai rutin vao cau tric gel nhii twong giup phat trién thém dang bao ché dung trén
da. Tuy nhién, cac tinh chat cia gel nhii tuong rat dé bi anh huong khi thay d6i cong thurc,
dac biét 1a ta duoc tao gel. Do d6 nghién ctru dugc thyc hién voi muc tiéu danh gia sy anh
hudng cua loai va ty 1¢ ta duoc tao gel dén cac tinh chat cua gel nhii twong chira rutin.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Péi twong nghién ciu: Gel nhii twong chira rutin

- Hoéa chat: Rutin nguyén liéu (s 16 A0420212, Acros Organics, My), isopropyl
myristat (Singapore), dau bo (Pressed Purity - Uc), capryol 90 (Gattefosé - Phap), o -
tocopherol (Singapore), tween 80 (Trung Quéc), span 80 (Trung Qudc), isopropyl alcol
(Trung Quéc), carbopol 940 (Trung Qudc), poloxamer 407 (Trung Qudc), triethanolamin
(Trung Qudc), methanol (Merk - Bic), acetonitril (Merk- Dtic), acid acetic (Merk- Bric),
nudéc cat (Fisher - Han Qudc).

- Thiét bi sir dung: Bé 6n nhiét Memmert WNB14 (Memmert, Dic) , can ky thuat
(Ohaus, Trung Quéc), can phan tich (Ohaus, Trung Qudc), thiét bi do pH (Hannah, Trung
Qudc), thiét bi khudy tir gia nhiét (Benchmark, Trung Qudc), thiét bi phan tich kich c¢& hat
Malvern Mastersizer 3000 (Malvern Panalytical, Anh), hé thong sac ky 1ong hiéu ning cao
Water 2695 (Water, M¥), té bao khuéch tan Franz (Labsine, M¥).

2.2. Phwong phap nghién ciru
2.2.1. Bao ché gel nhii twong rutin

Cong thtrc nhii twong rutin da dugc thiét ké trong cac nghién ciru so bo trude do.
Tiép tuc diéu ché 6 cong thuc gel nhil trong chua rutin, sir dung 2 loai ta duoc tao gel 1a
carbopol 940 va poloxamer 407 (bang 1).
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Bang 1. CAng thtrc bao ché 100 g gel nhii twong rutin

Thanh phan Cong thic

(9) Nhil tuong Gl G2 G3 G4 G5 G6
Rutin nguyén liéu* 0,183 0,183 | 0,183 | 0,183 | 0,183 | 0,183 | 0,183
Pha Dau** 24,16 2416 | 24,16 |24,16 |24,16 | 24,16 | 24,16
Propylen glycol 29,51 29,51 29,51 29,51 29,51 29,51 29,51
Isopropyl alcol 5 5 5 5 5 5 5
Chat nhii hoa 2,95 2,95 2,95 2,95 2,95 2,95 2,95
Eucalyptol 0,5 0,5 0,5 0,5 0,5 0,5 0,5
Poloxamer 407 - 9 7 - - 3 1
Carbopol 940 - - - 0,3 0,2 0,1 0,2
Triethanolamin - - - vd vd vd vd
Nuéc cat vira da 100 100 100 100 100 100 100

* Luong rutinnguyén liéu tuong tng 0,15 g rutin
**Hon hop Capryol 90 - dau bo - isopropyl myristat - a. - tocopherol (50:35:14:1,kl/Kl)

Diéu ché gel nén

Diéu ché gel carbopol 940: Can 1 g carbopol 940, phan tan tir tir vao vira da 100 g
nudc cat, khuay trén may khuay tir 15 phat. Dé it nhat 1 gio ¢ nhiét d6 phong dé carbopol
trrong nd hoan toan, thu dugc gel carbopol 1%.

biéu che gel poloxamer 407: Can 24 g poloxamer 407 vao coc 6 mo, thém vira du
100 g nudc cat. Pay kin bang mang parafilm, dé trong ngan mat ti lanh 24 gio dé gel truong
no hoan toan, thu dugc gel poloxamer 24%.

Diéu Ché gel nhii twong

Can luong rutin, pha Dau, chat nhii hoa, propylen glycol theo cong thirc. Bun néng
¢ 80 °C, khudy trong 10 phut dé hoa tan rutin hoan toan, khudy dén nguoi. Phoi hop thém
dung dich eucalyptol trong isopropyl alcol, khuay trong 5 phit. Tinh luong nudc cat con
thiéu trong cong thirc sau khi trir di lwong nudce da dung trong gel nén. Thém luong nudc
cat con thiéu, khudy trong 15 phut, thu duoc nhii tuong (A).

Can luong gel nén can thiét cho tung thi nghiém, thém vao nhil twong (A), phan tan dén
d6ng nhét. Biéu chinh pH bang triethanolamin dbi véi cac thi nghiém sir dung carbopol 940.
2.2.2. Panh gia mot sé chi tiéu ciaa gel

Pdnh gid cam quan: Ghi nhan mau sic, mui, thé chat cua gel nhii twong chira rutin.

DPé dan meéng: Can khoang 1 g gel nhii twong 1én phién kinh, dat mot phién kinh
khéc (nang 550 g) Ién trén. Gitr yén 1 phat. Ghi nhan dién tich tan ra ciia khbi gel, danh gia
cam quan cua phan gel tan ra.

pH: Céan 5 g gel nhil twong, pha lodng vao vira da 50 ml nudc cat. Kiém tra pH bang
may do pH.

Kich thuéc giot: Do kich thudc giot cua gel nhil twong bang may do kich thudc hat
Mastersizes 3000.

Kha nang giai phong rutin: Kha nang giai phong rutin ra khoi gel nhii twong duoc
danh gia qua mang cellulose acetat 0,45 pm (Sartorius), dién tich 4,906 cm2. Mang duoc
ganvao hé théng té bao khuéch tan Franz. Mang duoc hoat hoa bang cach ngam trong dung
mdi ngin nhan trong 30 phut trudc khi sir dung. Ngin nhan chira 12 ml hdn hop propylen
glycol - dém salin phosphat pH 6,8, (3:7, kl/kl). Ngan cho chura 1 g gel nhil twong rutin.
Dung mang parafilm bit kin khoang cho dé tranh dung méi bay hoi. Hé théng duoc duy tri
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& 32 °C bsi hé thong hdi luu nuéc, mau dugc Iy tai thoi diém 0,5; 1; 2; 4; 6 gio. Mai lan

lay 0,7 ml dich tir khoang nhan, va b6 sung dung moi ngay sau khi lay. Lun dam bao dung

moi ¢ khoang nhan tiép xdc véi mang 4.Twr do tinh ra lugng rutin da giai phdng trén mot
don vi dién tich mang theo céng thuc:

t—1 .

c, = Cev v.Szi=1 )

(ug/em?)

Trong do:

Cr: Luong rutin giai phong qua mot don vi dién tich mang tai thoi diém t (ug/ cm?)
C,: Nong d6 mau thir tai thoi diém t (ug/ ml)

C;: Nong d6 mau thir tai thoi diém i (pg/ ml)

V: Thé tich dung mdi khoang nhan trong té bao khuéch tan Franz (ml)

v : Thé tich ldy mau tai thoi diém i (ml)

Pinh lirong rutin: Ham luong rutin trong gel nhil twong va luong rutin trong mau
giai phong hoat chat dugc dinh lugng bang sac ky long hiéu nang cao (Waters €2695), cot
Phenomenex Luna C18 5um (4,6 x 250 mm), pha dong gom acetonitril - methanol - acid
acetic 2% (10:20:70, tt/tt/tt), detector PDA dit & budc song 360 nm, nhiét do cot: 35 °C, tdc
d6 dong: 1,0 ml/phat, thé tich tiém mau 1a 10 pL 5, 6. Quy trinh dinh luong di dugc tham
dinh day du theo huéng dan cua ICH 7.

I11. KET QUA NGHIEN CUU

3.1. Panh gia mét s6 chi tiéu caa gel
_ Nhil tvong rutin 6 mau vang nhat, dong nhat (Hinh 1). Céc gel nhii twong rutin khao
sat déu co mau trang duc hoac vang nhat, thé chat mém min, dong nhat (Hinh 2).

Hinh 1. Hinh anh nhii twong rutin Hinh 2. Hinh anh cac gel nhil twong rutin
Mot s6 tinh chat khac cta gel nhil twong rutin dwgc trinh bay trong Bang 2.
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Bang 2. Mot s6 tinh chét cta gel nhil twong rutin

oH b6 dan mong Kich thudc giot Ham lugng rutin
(cm?) trung binh (um) S0 V&i yéu cau (%)
Nhii twong rutin 6,8 - 4,41 + 0,047 102,5
Gl 5,88 28,26 0,222 + 0,007 97,1
G2 6,14 23,27 0,939 + 0,002 99,2
G3 6,55 86,54 9,37 + 0,229 100,3
G4 6,71 83,28 6,01 £0,193 101,7
G5 6,37 28,71 0,334 + 0,005 97,1
G6 6,82 29,20 0,381 + 0,002 101,0

Nhan xét: Céc gel nhil twong rutin khdo sat déu c¢6 mau tring duc hoic vang nhat, the
chat mém min, ddng nhét, dat ham luong rutin tir 97 dén 102 % so voi ham luwong yéu cau,
pH 5,8 - 6,9, kich thudc giot trung binh dudi 10 um. Do dan mong cua cac gel ¢ s dung
poloxamer 407 (G1, G2, G5, G6) nho hon so vai gel chi sir dung carbopol 940 (G3, G4).

3.2. Panh gia kha nang giai phdng rutin qua mang
’ Paénh gia toc do giai phong hoat Chét cua cac gel nhii trong rutin va nhii twong rutin,
ket qua trinh bay trong Bang 3 va Biéu do 1.
Bang 3. Kha ning giai phong hoat chat ciia nhil twong va cac gel nhii twong khao sat

Luong rutin giai phong trén 1 don vi dién tich mang
tai cac thoi diém (ug/cm?)
Cong thuc 0,5 gio 1 gio 2 gio 4 gio 6 gio
Nhil twong rutin 29,71+3,35 | 59,63+2,76 | 104,81+4,16 | 165,35+2,21 | 203,82+1,69
Gl 4,9+1,01 9,0+1,20 16,1+2,18 25,8+1,22 34,1+1,90
G2 5,3£1,34 8,6+2,53 15,9+2,09 25,2+,354 35,4+1,11
G3 17,6+£3,14 | 35,9+43,27 | 63,9+44,18 | 100,3+3,20 | 144,3+3,21
G4 20,6+3,52 | 40,3+2,75 | 66,1+3,79 | 114,0+4,52 | 155,2+1,43
G5 1474278 | 16,9164 | 26,4+1,00 49,3+1,73 64,1+4,26
G6 12,443,65 | 19,7+2,03 | 32,9+2,98 51,5+4,11 66,4+1,04
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Luogng rutin giai phong trén 1 don

Biéu do 1. Biéu d6 giai phong rutin qua mang cua nhil twong va cac gel khao sat
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Nhan xét: Khi tao gel, kha ning giai phong hoat chat giam so véi nhii twong. Khi sir
dung riéng carbopol 940 thi gel c6 d6 dan mong lon (83 - 86 sz) kich thudc giot I6n hon so
v6i nhil tuong (6 -9 um), kha nang giai phdng hoat chit cua gel t6t nhét (khoang 76% so V6i
nhil tuong). St dung tric nghiém thong k& ANOVA moét yéu td dé so sanh kha ning giai
phong hoat chat cua gel carbopol 0,3 % (G3) va 0,2 % (G4). Két qua cho thay tai thoi diém
0,5 dén 2 gio, kha nang giai phong hoat chat cua hai gel khac nhau khong c6 ¥ nghia thong
ké, tai 4 va 6 gio, su khac nhau c6 y nghia théng ké. Vay kha nang giai phong hoat chét ty 1€
nghich véi ndng d6 carbopol 940 sir dung. Poloxamer 407 cho gel c¢6 d6 dan mong nho (23-
28 sz) kich thudc giot nho hon so v6i nhii twong (0,22 - 0,94 pm), kha néng giai phong hoat
chat rat kém, ké ca khi da giam nong do gel tir 9% (G1) xudng 7% (G2), hay phdi hop véi
carbopol 940 (G5, G6). Khi phdi hop carbopol va poloxamer (G5, G6), c6 thé sir dung luong
poloxamer it hon nhung van dat thé chit mong mudn va kich thuéc giot giam manh, tuy nhién
luong hoat chat giai phong tai 6 gio van thap hon so voi G3 va G4.

IV. BAN LUAN

Khi carbopol 940 dugc phan tan s& c6 pH acid (do carbopol c6 ban chit la
polyacrylic acid). O pH acid, carbopol ton tai dudi dang dung dich cao phan tir Iong 1€o, khi
trung hoa bang cac chat kiém mai hinh thanh ma tran lién két, tao thanh khdi gel 8. Carbopol
c6 kha niang tao gel & nong do rat nho tir 0,1 % ma tran tao thanh c6 cau tric long Iéo nén
dugc chat co thé dé dang giai phong ra khoi cau tric gel. Trong nghién ciru cua tac gia Noor
M Daood va cong su ciing cho thay khi sir dung carbopol 940 1,5%, kha ning giai phong
hoat chit cao hon so véi khi sir dung HPMC 1% va 2% 9.

O nhiét do thap 0 - 4 °C, cac phan tir poloxamer dugc bao quanh bai I6p hydrat hoa,
nén thé chat long, khi tang nhiét do s& gay ra su dut gay lién két hydro gitra dung méi va
chudi wa nudc cua polyme. Qua trinh nay c6 loi cho sy tuong tac ky nudc giira cac dudi ky
nuGce cua chu6i polyme va hinh thanh cac micelle. Sy gia tang nhi¢t do lam cho cac micelle
dugc sap xép lai thanh cau tric hinh khéi va sau d6 tao thanh Cau trac lyc giac, tao gel co
c4u tric vitng chic 10. Céc giot nhil tuong duoc gir lai trong cau tric tao ra boi cac micelle
nay, do d6 kich thudc giot trong gel nhii twong giam manh, va hoat chat khé giai phong ra
khoi dang thudc. Vi vay, gel poloxamer ¢ tiém ning dé 4p dung cho céc thudc phong thich
cham, keéo dai. Ricci E. J. va cong sy da nghién ctru thudc tiém lidocain c6 bo sung thém
poloxamer 407, két qua cho thay su dung poloxmer 407 gitp kéo dai thoi gian luu cua
lidocain tai chd tiém, duy tri su giai phong thudc cham va ting hiéu qua diéu tri 11.

V. KET LUAN

Nghién ctru da khao sat sy anh hudng cua 2 ta duoc tao gel la carbopol 940 va
poloxamer 407 c4c tinh chét ctia gel nhil twong chira rutin. Két qua cho thay ta duoc tao gel
anh huong dén do dan mong, kich thuéc giot va kha nang giai phong hoat chit caa gel nhii
tuong rutin.
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