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Nghién ciru bao ché hydrogel chira vi nhii twong
ibuprofen dung trén da
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Tom tit:

bat vén dé: Ibuprofen (IBU) la dugec chét thudc nhom giam dau, khang viém khong steroid (NSAIDs) véi dang bao
ché tai chd dung trén da sé gitip giam tac dung khong mong mudn va chuyen héa qua gan lan dau. Pé dam bao nong
do hiéu qua cua thude qua dwong dung trén da, nghién ctru nay dwoc tién hanh nhim muc dich xay dung céng thirc
hydrogel chira vi nhii twong (VNT) IBU dung trén da va danh gia chét lwong san pham. Péi tuwgng va phuwong phap
nghién ciru: Nghién ctru khio sat dd tan cia IBU, xay dung gian dé pha, khio sat ty 1¢ cac ta dwoc trong cong thirc
va danh gia cac dic tinh ciia VNT nhu kich thwée gigt, ham lwgng dugc chét bz"mg phuong phap sac ky léng hiéu
niing cao, kha ning giai phong hoat chit ex vivo qua da tai lon bing thiét bi Hanson Research. Két qua nghién ciru:
Cong thirc hydrogel gom xanthan 1% chira VNT IBU 5% (kI/kl) duing trén da gdm capryol 90 12,5%, acrysol K140
33,33%, propylen glycol 16,67% va nwéc vira dii 100% (kI/kl) véi kich thuée giot bang 25,69+2,12 nm, phéan bo kich
thuée bang 0,226+0,095. Cong thirc hydrogel gom xanthan 1% chita VNT IBU 5% (kI/kl) ¢6 kha ning thAm qua
mang da tai lon gip 45 1in so véi cong thirc hydrogel chira IBU nguyén li¢u. Két ludn: Diy la dang bao ché diy tiém

niang, c6 kha nang cai thién sinh kha dung ctia IBU v6i dwong dung trén da.

Tir khoa: hydrogel, ibuprofen, vi nhii twong.
Chi 56 phdn logi: 3.4
Dét van de

IBU (dan xuat cta acid phenyl propionic) la mot trong nhiing
NSAIDs duoc sir dung trong diéu tri viém khop dang thap, viém
co xuong khép va dau tir nhe dén trung binh. Nong do IBU trong
huyét thanh va tac dung giam dau c6 méi twong quan voi nhau. Do
6, néu IBU hép thu nhanh thi s& gay tic dung gidm dau nhanh [1].
Tuy nhién, vi tinh thim qua da kém nén rat kho dé bao ché dang
dung tai chd v6i ndng do hiéu qua [2]. Dé ting kha ning thim qua
da cua IBU, céac dung dich qua bao hoa, h¢ eutecti va cac dang
khéc chira chit dién hoat khong ion hoa hodc acid béo da va dang
duogc nghién cuu [3].

Nham muyc tiéu cai thién kha ning thdm qua da ciing nhu do
tan ctia IBU, VNT d dugc nghién ciru voi thanh phan bao gom
pha diu, chat dién hoat, chét df”)ng dién hoat va pha nudc. Dang
bao ché nay trong sudt va bén vimg véi kich thude giot 10-100 nm
va ¢6 nhiéu vu diém nhu lam tang do tan cua dugc chét, c6 d6 bén
nhiét dong cao, cai thién kha nang tham qua da so voi dang nhii
tuong truyén thong [4].

Trén thé gi6i, H. Chen va cs (2006) [3] d4 xdy dung cong thirc
hydrogel chira VNT IBU dung trén da. Cong thirc VNT chira IBU
3% str dung ethyl oleat lam pha dau ¢ toc d6 thdm ting gép 5,72-
30,0 1an so voi cong thuc chira IBU bao hoa. Gom xanthan 1,5%
chira VNT cho thdy sy on dinh khong tach pha sau 3 thang. B.
Hajjar va cs (2017) [5] da bao ché gel chira VNT natri diclofenac
3% dung trén da véi caprylocaproyl polyoxyl-8 glycerid lam chét
dién hoat, diethylen glycol monoethyl ether lam chat dong dién
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hoat va propylen glycol monolaurat lam pha dau. Kich thudc giot
cua VNT va gel carbopol chira VNT lan luot 14 114,440,472 nm
va 178+2,46 nm; thé zeta lan luot 13 -33,3£0,64 mV va -33,0+0,40
mV. Ty 1¢ gidi phong cia VNT natri diclofenac va gel chira VNT
14n luot 14 76,67+8,63% va 69,28+7,14% sau 6 gid, tot hon so v6i
cac mau chimg. A. Sharma va cs (2020) [6] d t6i uu hoa cong thirc
gel chira VNT cua nitrendipin dung trén da v6i pha dau két hop
capmul va triacetin, chét dién hoat 1a kolliphor ELP va chét df”)ng
dién hoat la transcutol HP. Cong thitc t6i wu c6 kich thuge giot
20,43£1,50 nm, ham lugng dugc chét 14 97,05+1,77% va thé zeta
14 -15,45+0,35 mV. Gel chita VNT nitrendipin hdp thu qua da tt
hon so v6i dung dich thude nho kha nang thim va hoa tan tot hon.

0] trong nudc, Vii Van Duy va cs (2017) [7] da bao ché hydrogel
chira VNT betamethason dipropionat ding trén da. Cong thirc toi
uu chia 0,064% betamethason dipropionat, 5% acid oleic, 11,6%
cremophor RH40, 23,2% transcutol P va nudc cat vira du c6 kich
thude giot 1a 121,3 nm, toc do giai phong 2,097+0,131 pg/em?/gio
va lugng betamethason dipropionat luu gilt trén da sau 24 gio 1a
26,334+1,543 pg/cm?. Nguyén Thi Kim Lién va cs (2018) [8] da
bao ché gel VNT chira cao kho rau déng dit véi thanh phan tao
VNT gom isopropyl myristat, tween 20, span 80 va nu6c. VNT rau
déing dat co pH 4,527, kich thudc giot 14 nm va bén sau 6 chu ky
sdc nhiét. Gel VNT rau déng dat dat cac chi tidu vat ly va thé hién
kha ning khang khuédn in vitro trén ching P. aeruginosa. Huynh
Triic Thanh Ngoc va cs (2019) [9] dd bao ché VNT chira 2%
diclofenac dung trén da véi pha dau 1a capryol 90, chét dién hoat
1a tween 20, dong dung moi 1a PEG 400 véi ty 1¢ twong (g 1a 2:1.
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Abstract:

Background: Ibuprofen (IBU) is a nonsteroidal anti-
inflammatory drug used to relieve pain and inflammation.
Topical formulations of IBU can reduce unwanted side effects
and first-pass metabolism in the liver. To enhance its water-
poor solubility and permeability for topical administration,
this study aimed to develop and characterise hydrogels
containing IBU microemulsion. Materials and methods:
Pseudo-ternary phase diagrams were constructed based on the
evaluation of IBU solubility and the ratio of different excipients
in the microemulsion formula. IBU microemulsion and IBU
microemulsion-loaded hydrogels were characterised in terms
of particle size and drug content by the high-performance
liquid chromatography method. Ex vivo drug release through
pig ear skin was evaluated using Hanson Research equipment.
Results: The 1% xanthan gum hydrogel formula containing 5%
(w/w) IBU microemulsion included 12.5% capryol 90, 33.33%
acrysol K140, 16.67% propylene glycol and water (up to 100%,
w/w) had a particle size of 25.69+2.12 nm and a polydispersity
index of 0.226+0.095. The permeated drug percentage through
the pig ear skin of the 1% xanthan gum hydrogel formula
containing 5% (w/w) IBU microemulsion was 45-fold greater
than that containing IBU material. Conclusion: These results
showed that IBU-loaded microemulsion-based hydrogel would
be a promising drug delivery system for topical administration.

Keywords: hydrogel, ibuprofen, microemulsion.
Classification number: 3.4

VNT c¢6 kich thudc giot trung binh 216,80+0,28 nm, pH 7,26, d0
thAm qua mang 1a 41,72 mg/cm? sau 180 phut.

Do d6, viéc khao sat cac yéu t6 thudc cong thue nhu loai va ty
16 pha du, loai va ty 1¢ chat dién hoat, chit dong dién hoat 1a rat
can thiét. Thém vao do, VNT la dang bao ché c6 do nhot thép nén
can phai phbi hop véi cac ta duoc tao gel khac nhau dé phu hop
cho viéc dung trén da. Nham gop phan nang cao do tan cia IBU
ciing nhu ting cuong kha ning thim cua duoc chit qua da, nghién
ctru dwgce thyce hién nham xay dung dwgc cong thic hydrogel chira
VNT véi nong d6 IBU 5% va danh gia mot sd dic tinh Iy hoa cia
san pham bao ché duoc.
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Doi tuong va phuong phap nghién ciiu
Doi tirong

Nguyén liu: IBU [2-(4-isobutylphenyl)-propionic acid] xXudt
xtr Trung Quoc ham luong 99,5%. IBU chudn cia Vién Kiém
nghiém thude TP HO Chi Minh, ham luong 99,67%, $6 16 QT026
100715. Labrafac CC, peceol, capryol 90, labrafil M1944CS,
labrasol, lauroglycol 90 do Céng ty Gattefossé (Phap) san xuat
duoc tai trg tir Cong ty Sapharchem ¢ TP Ho Chi Minh. Acrysol
K140, acrysol EL 135 tir Cong ty Corel Pharma Chem (An Do).
PEG 400, acid oleic, isopropanol, propylen glycol tir Xilong
(Trung Quéc), Acetonitril, methanol, natri acetat, acid acetic bang
dat tidu chuan HPLC (High performance liquid chromatography -
sic ky 16ng hiéu ndng cao). Cac hoa chit khac déu dat tiéu chuan
phan tich.

Thiét bi: May lic xody Vortex Labnet (My), bé lic diéu nhiét
Julabo SW22 (Diic), thiét bi ly tim Hermle Labortechnik GmbH
(Pirc), may khudy tir IKA C-MAG HS-7, may do quang phd UV-
Vis JASCO V-630, thiét bi HPLC Shimadzu (CAT.NO 228) (Nhat
Ban), thiét bi danh gia kha ning phong thich qua mang Hanson
Research (Teledyne Technologies Incorporated, My), can phan
tich HR-250 AZ (Nhat Ban), mang loc nylon 0,45 um.

Phwong phap nghién ciru

Danh gia do tan cua IBU: Thu d¢ tan cua IBU trong cac ta
duoc khac nhau, bao gém acid oleic, labrafac CC, peceol, capryol
90, labrafil M1944CS, labrasol, acrysol K140, acrysol EL 135,
PEG 400, lauroglycol 90, propylen glycol. Thir nghiém duoc tién
hanh bang cach cho lugng du IBU vio 1 ml mdi ta dugc trong dng
ly tam. Sau d6, hon hop duoc tron 16c xody va giit trong 7 ngay tai
nhiét d§ 25°C trong bé lic dé dat can béng. Sau d6, mau duoc ly
tim tai 10.000 vong/phut trong 30 phut dé loai IBU du [10]. Hat
phan dich trong phia trén v tién hanh pha loing mau bang cach sir
dung dung méi isopropanol vdi ty 1¢ thich hop rdi dinh luong bang
phuong phap quang phd UV-Vis, sir dung méay Spectrophotometer
JASCO V-630 (Nhat Ban), mu tring 1a isopropanol ctng ta duoc
twong mng. Mau dugc dinh lugng ¢ budc song 264 nm, sir dung
phuong phap so chudn dé tinh toan do tan bio hoa cua IBU [11].

Ddnh gid vé kha nang nhii héa: Cac chi tiéu danh gi bao gdm:
% do truyén qua va kha nang dé nhii hoa. Déi véi chat dién hoat,
¢6 thé tién hanh nhu sau: lay 0,5 ml chat dién hoat (acrysol K140,
acrysol EL135, labrafil M1944CS) thém vao 0,5 ml dau. Tron hon
hop dbng nht r6i 1dy 0,1 ml hdn hop trén pha lodng véi 50 ml
nude cit dé tao thanh nhii twong [12]. Quan sat do duc cua nha
tuong tao thanh. Nhil twong trén dugc dé trong 2 gior rdi do do
truyén qua bang may do quang phd UV-Vis Spectrophotometer
JASCO V-630 (Nhat Ban) tai budc song 638 nm, miu tring 13
nuée cat [12].

Céc chit dong dién hoat (propylen glycol, lauroglycol 90)
duoc sang loc dé xay dung cong thirc VNT. Chuan b hdn hop chét
dong dién hoat (0,1 g), chét dién hoat (0,2 g) va dau da lya chon
(0,3 g) dé thuc hién dénh gia kha nang nhi hoa theo nhu cach dugc
mo ta trén roi chon ra chit dong dién hoat thich hop [13].
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Tiép theo, thyc hién danh gia ty 1¢ chét dién hoat va chat dong
dién hoat dé xay dung gian d0 pha. Chuan bi 0,3 g cac ty 1¢ khic
nhau (1:1, 1:2, 1:3, 2:1, 3:1, 4:1) ciia hon hop chét dién hoat va
chat dong dién hoat (Smix) va 0,3 g dau rdi thuc hién dénh gia
nhu trén.

Xay dyng gian do pha: D& tim ra khoang nong do ciia cac
thanh phan trong cong thirc VNT, tién hanh x4y dung gian do pha
bing cach sir dung phuong phap chun do nudc tai nhiét do phong
(25°C). Ty 1€ Smix duogc lya chon 1a 1:1, 2:1, 3:1, 4:1. Sau do,
Smix dugc tron voi pha dau véi ty 18 twong ing 1a 1:9, 2:8, 3.7,
4:6,5:5, 6:4,7:3,8:2va 9:1[5, 13, 14] tao thanh céc hon hop khac
nhau. Tiép theo, pha lodng hdn hop trén bang cach nho tir tir timg
giot nude két hop voi khudy tir voi toe do 50 vong/phut. Diém cudi
chuén d¢ 1a khi tao thanh nhii twong duc hay mo [5].

Gian do pha dwogc xy dyng trén ternaryplot.com va tinh dién
tich phan VNT bang cong cu WebPlotDigitizer. Ty 1§ Smix dugc
lya chon twong ting véi ving VNT 16n nhat trén gian do pha [15].

Bio ché VNT va hydrogel VNT

Bdo ché VNT IBU: IBU dugc hoa tan vao hdn hop dau, chat
dién hoat va chat déng dién hoat voi cac ty 1¢ khac nhau, sau do
cho tir tir timg giot nudc. Trong khi thém nudc, sir dung khudy tir
v6i the d6 50 vong/phit trong 5 phit dé tao thanh VNT. Tat ca
VNT dugc bdo quan ¢ nhiét do phong [3].

Bdo ché hydrogel VNT IBU: Lya chon gom xanthan 13 t4 duoc
tao gel dé phdi hop vai VNT [3, 16]. Phdi hop tir tir gdm xanthan
vao VNT hoan chinh két hgp véi khudy tron [3]. Cac nong do chat
tao gel 1, 1,5 va 2% (klI/kl) dugc khao sat [3].

Ddanh gid dic tinh ly hoa ciia VNT chira IBU

Tinh chat: Danh gia cam quan VNT duoc tao thanh bang cach
quan sat cac tinh chat nhu trang thai dong nhat, trong suot, kha
nang tach pha.

Kich thudc giot va phan bé kich thuée giot (PDI): Céc miu
dugc do bang phuong phép tan xa anh sang dong hoc (DLS -
Dynamic light scattering), st dung thiét bj Zetasizer Nano ZS90
(Malvern Instruments, Anh). Pha lodng mau VNT thu dugc béng
nude cat 2 lan véi ty 1¢ thich hop sao cho toc do dém nam trong
khoang 200-400 keps, sir dung cuvet nhya dé do mau & 25°C va ¢
goc tan xa 90° [5, 6].

Ddnh gid dic tinh Iy héa ciia hydrogel chira VNT ciia IBU

pH: Cén chinh xéc khoang 1 g gel, pha lodng 10 1an bang nudc
cat, sau do tien hanh xac dinh pH bang may do pH (Mettler Toledo,
Thuy SY).

Ham lwong IBU trong hydrogel: Dinh lugng IBU trong gel
bang phuong phap HPLC nhu sau:

- Chuan bi mau thr bang cach ldy khoang 0,1 g hydrogel chira
VNT pha lodng thanh 10 ml dung dich bang isopropanol.

- Str dung hé théng HPLC pha dao, HPLC Shimadzu (CAT.
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NO 228, Nhat Ban). Hé théng HPLC str dung c6t Thermo Fisher
Scientific C18 (5 um x 4,6 mm x 25 cm, M), hé tiém mau ty dong,
ding detector DAD. Pha dong 1a hon hop acetonitril - dém natri
acetat (pH 2,5) (70:30). Toc d6 dong cd dinh 0,8 ml/phut va budc
song xac dinh dat ¢ 264 nm [3].

Kha nang giai phong dwoe chat ex vivo ciia hydrogel chira
VNT ciia IBU:

Chudn bj da tai lon: Sir dung mang da tai lon nguyén ven dugc
léy trong vong 2 gio' sau khi mo va tach khoi 16p sun, loai bo 16p
md, 16ng bang cac dung cu phiu thuat nhu dao mo, panh, kéo phau
thuat. Rua sach da voi nuée mudi sinh ly, sau d6 rtra voi dém
mudi phosphat (PBS) pH 7,4. Da c6 thé duoc sir dung ngay hodc
bio quan & nhiét d9 -20°C va sir dung trong vong 1 tuan [17, 18].
Mang da tai lon duoc kiém tra md hoc bﬁng cach nhuom H&E
(Hematoxylin & Eosin) dé kiém tra tinh toan ven trudc khi tién
hanh tht nghiém [19].

Tién hanh danh gia: Cac hydrogel chita VNT ctia IBU 5% va
mau chiing chira IBU duogc thir nghiém (mau chita hon dich IBU
5% (kl/kl) dugc bao ché cu thé nhu sau: phan tan 0,15 g IBU vao
lugng nudc vira du thu dwoc hon dich IBU 5%, sau do, cho tir tir
gom xanthan vao hdn dich trén va khudy déu dén dong nhét dé
thu dwoc hydrogel gom xanthan 1% chira IBU 5%). Da dugc dat
& giira budng cho va budng nhan, v6i dién tich bé mat khuéch tan
141,77 cm?, thé tich moi truong khuéch tan PBS 1a 7 ml. Gifr nhiét
0 37+5°C trong sudt qua trinh thir nghiém v6i bé diéu nhiét. Dung
dich trong budng nhan dwgc khudy tir vi tée do 350 vong/phut
[3]. Can 0,3 g mau thir @& thir nghiém. Tién hanh lay mAu trong 8
gio tai cac thoi diém nhat dinh. Mdi lan lay 1 ml dong thoi bo sung
ngay 1 ml méi truong khuéch tan méi. Sau d6, dung dich thu dugc
duoc dinh luong bing phwong phap HPLC.

Luong IBU thim qua mang da tai lon dugc biéu dién theo
thoi gian. Toc do thdm qua da cua hoat chét tai trang thai dung
(J, ng/em?/gid) va thoi gian tiém tang dugc tinh toan tir d6 thi biéu
dién kha nang gidi phong hoat cht ex vivo. Hé sb thim qua da (P)
dugc tinh bang cach lay tbc d6 thim qua da (J,) chia cho ndng do
IBU tai buong cho (C): P=1 /C [3,20,21].

Phiong phdp xir 1y thong ké: Xir ly thong ké véi Microsoft
excel 2010.

Két qua
Dé tan ciia IBU

Két qua do tan duoc thé hién & bang 1 cho thiy, trong s6 céc ta
duoc dau, do tan ciia IBU trong capryol 90 i cao nhat (268+0,011
mg/ml), tip theo 14 peceol, acid oleic va labrafac CC. Trong céc
chét dién hoat, IBU tan nhiéu nhét trong acrysol K140 (374+0,042
mg/ml), tiép theo 14 labrasol, acrysol EL135 va labrafil M1944CS.
Trong céc cht dong dién hoat, IBU tan nhiéu nhat trong propylen
glycol (201£0,007 mg/ml). Dya trén két qua thu duogc, lya chon
pha dau 1a capryol 90 dé tiép tuc thir nghiém tiép theo.



Bang 1. Két qua do tan cua IBU trong cac ta dwoc.

Loai ta duge Ta dwoc D tan (trung binh+SD, n=3) (mg/ml)
Acid oleic 123+0,040
. Labrafac CC 113£0,028
Ta dugce dau
Peceol 23540,036
Capryol 90 268+0,011
Labrafil M1944CS 108+0,191
’ Labrasol 295+0,147
Chat dién hoat
Acrysol EL135 285+0,118
Acrysol K140 374£0,042
L Lauroglycol 90 113£0,041
Chat dong dién hoat
Propylene glycol 2010,007

Ddnh gid vé kha ning nhii héa

Két qua do truyén qua cta hdn hop sau khi dugc pha lodng
v6i nude dugc thé hién ¢ bang 2. Acrysol K140 va acrysol EL135
nhil hoa hoan toan capryol 90, trong khi labrafil M1944CS va
labrasol nhii héa mot phin va tao véng dau. Tuy acrysol K140
va acrysol EL135 co do truyén qua gan nhu nhau (twong tng 1a
100,13+0,43% va 99,55+2,81%), nhung do IBU tan trong acrysol
K140 nhiéu hon acrysol EL135 nén lya chon acrysol K140 lam
chét dién hoat dé thyuc hién thir nghiém tiép theo.
Bang 2. Do truyén qua ctia hon hop capryol 90/chéat dién hoat
sau khi pha loédng.

Pha diu Chét dién hoat Dj truyén qua T% (trung hinh+SD, n=3)
Acrysol K140 100,13+0,43
Acrysol EL135 99,55+2,81

Capryol 90

Labrafil M1944CS 23,32+10,09

Labrasol 8,45+4,80

Két qua bang 3 cho thy, capryol 90 két hop véi acrysol K140
va propylen glycol cho do truyén qua 16n nhat (99,89+1,08%), ¢6
nghia 13 t6 hop nay cho mirc d6 nhii hoa 16n nhét. Do d6 lya chon
3 thanh phan trén dé bao ché VNT.

Bang 3. D6 truyén qua cta hén hop capryol 90/acrysol K140/
chat dong dién hoat sau khi pha loang.

A Fo fon B\ Dj truyén qua T%
Pha dau Chat dién hoat ~ Chat dong dién hoat (trung bink=SD, n=3)
Propylen glycol 99,89+1,08
Capryol 90 Acrysol K140
Lauroglycol 90 80,75+8,10

Két qua bang 4 cho thy, trong sb céc ty 18 acrysol K140/
propylen glycol, ty 1¢ 1:1, 2:1, 3:1 va 4:1 ¢6 do truyén qua 1én
hon so véi céc ty 1& con lai. Nhan thdy, khi luong propylene
glycol (chét dong dién hoat) 16n hon lugng acrysol K140 (chat
dién hoat) (ty 1¢ khdi lwong/khdi lwgng) thi tac dung nhii hoa s&
kém di. Do d6, tién hanh xay dung cac gian d6 pha voi ty 1& 1:1,
2:1,3:1va4:l.
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Bang 4. D6 truyén qua cta hén hop capryol 90/acrysol K140/
propylen glycol sau khi pha loang.

Phaddu  Chit dign hoat gltzthi‘:;g T§ 1¢ Smix Efu‘;;ybéi‘l‘ﬂ:‘i“s";;/"zs)
4:1 100,00£2,03
31 99,94+1,45
Capryol 90 Acrysol K140 Propylen glycol el SR
1:1 95,21+4,77
1:2 52,06+10,87
1:3 39,36+12,35

Xdy dung gidin do pha

Hinh anh gian do pha cua capryol 90 (pha dau)/acrysol K140-
propylen glycol (Smix)/nuéc duoc thé hién ¢ hinh 1. Dién tich
viing VNT twong tmg véi ty 1& Smix 2:1 bang 30179,87 px? (pixel)
16n nhat, tiép theo 1a ty 1& 1:1 (29808,54 px?), 4:1 (27760,88 px?)
va 3:1 (27265,27 px?). Do d6 lya chon ty 1¢ Smix la 2:1 cho cong
thirc VNT.
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Hinh 1. Gian dé pha xac dinh viing hinh thanh VNT ctia capryol
90 (dau)/acrysol K140-propylen glycol (Smix)/nwéc.

Bio ché VNT IBU

Tién hanh bao ché VNT véi ty 1¢ céc thanh phan cong thirc va
tinh chat thu dugc két qua & bang 5 va hinh 2. C6 thé thay, cac mau
T16 dén T20 trong sudt va bén vimg, do d6 lya chon cdc mau nay
dé do kich thudc giot.
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Bang 5. Tinh chét cua cac céng thire VNT IBU. Bio ché va ddnh gid tinh chit Iy héa ciia hydrogel chira VNT IBU
Congthite %O % Smix % nuée % IBU Tinh chit Sau khi khao sét cic nong do té dugc tao gel gom xanthan

(1-2%), hydrogel sir dung gém xanthan 1% c6 thé chét dac, dong

Tl 5 25 65 5 Trong mo, 1 ngay sau duc z . , . n , 2 I

¢ = nhat, min, thich hop cho dang dung trén da dugc st dung dé phoi
2 I 625 5 Byo vao cac cong thirc VNT chira IBU dé dugc Iya chon. Két qua bang
T 530 60 5 Trong, hoi mo 7 cho thay, cac cong thie gel déu dat yéu cau trong suot, dac,
7 75 30 5 s Trong, hoi mb duc, 1 ngiy sau chuyén duc dO{lg nhat,'r‘mn, pH do dugc co gia tri 4,5‘2 dén 4,93 dat yéu cdu

phu hgp voi khoang pH cua da 4,1-5,8, ham lugng trong khodng
TS 1030 55 5 )
ue 4,87-5,00%.
Té S 5 . Trong, hoi md, sau | tudn thiy ichphaft g0 7 Tinh chat, pH va ham lweng cua cac gel chira VNT
T7 75 35 55 5 Trong, hoi md, sau | tuin thiy tach pha it IBU 5%.
T8 10 35 50 5 Trong, hoi mo, sau 1 tuan thay tach pha it Miugel  Tinh chit pH Ham lugng (%)
T 504 50 5 Due, tach pha sau 2-3 ngay T16-G Trong sudt, diic, ddng nhat, min 4524012 4,870,07
TI0 75 40 475 5 Duc, tch pha sau 2-3 ngdy T17-G Trong sudt, ddc, ddng nhét, min 486+0,19  5,00£0,07
Tl 10 40 45 5 Duc, tach pha sau 2-3 ngdy TI18-G Trong sudt, ddc, ddng nhét, min 4,68+0,10  4,94+0,08
T2 545 45 5 Puc, thch pha sau 2-3 ngdy T19-G Trong subt, dic, dong nhét, min 479£0,07  4,92+0,06
TI3 875 45 4125 5 Hoi duc, tich pha sau 2-3 ngdy T20-G Trong suot, ddc, dong nhat, min 4,93+0,06  4,88+0,06
Ti4 12,5 45 375 5 Hoi duc, tich pha sau 2-3 ngay Dinh gid khd nang gidi phéng dwoc chit qua mang da
T15 55 40 S Hoi duc, téch pha sau 2-3 ngly tai lpn
TI6 875 50 3625 5 Trongsut Két qua danh gia kha nang giai phong dugc chat duge thé
™ 125 50 05 s Trong subt hl.e_:n 0 hinh 3 cho thay, l‘<et qua toc do tham qua da cua hoat chat
- s s s 5 i "t tai trang thai dung (J) lan luot la 52,86, 72,55, 43,80, 35,65 va
rong suo . e A \ A \
¢ 34,96 pg/cm?/gio; thoi gian tiém tang t 1an luot 1a 0,52, 0,66,
K lag

T19 8,75 55 31,25 5 Trong suot

0,57, 0,54 va 0,53 gio, twong ung vadi cac cong thiic T16-G,
T20 560 30 5 Trong sudt T17-G, T18-G, T19-G va T20-G. So véi mau chimg c6 J la
1,61 pg/cm?/gid, cac cong thirc déu ¢6 tbc do thAm cao hon, voi
cong thire T17-G ¢6 kha ning giai phong duoc chét bt nhit voi
toc do tham gép 45 1an nén lya chon T17-G la cong thic t61 uru.
Dua vao hinh anh nhuom H&E cta mang da tai lgn, 16p mau
tim phia ngoai 1a 16p biéu bi, ngin cach bén dudi qua 16p trung
bi, chung t6 su nguyén ven ciia mang trudc khi thir gidi phong.

w

<

<
)

A B (4 D
@ ® © ® (A) —TI16-G -=T17-G ——T18-G

£
(=4
<

Hinh 2. Hinh anh mét s mau VNT. (A) Buc do kich thuwéc giot
I&n dan dén két tu; (B) Duc do khong nhii héa hét 2 pha; (C) VNT
trong mo; (D) VNT trong.

1 =-T18.-6  —-T20-G  —=Miu chimg
300
, ) ) 200 |

K&t qua bang 6 cho thay, T18 ¢6 kich thutc giot nho nhat la
22,38 nm voi PDI 0,211 con T19 ¢6 kich thude gigt 1on nhat 1a

=
(=]
L

Lugng [BU gii phong Qt (ug/cm?)

29,08 va PDI 0,307. 0 e ; ? ! !
0 2 4 6 8
Bang 6. Kich thwéc giot va PDI ctia cac cong thirc VNT. Théi gian (giy)
(B)
Cong thire Kich thuée giot (nm) PDI
T16 23,78+1,53 0,247+0,071 Lép bidu bi
T17 25,6942,12 0,226+0,095 O
T18 22,38+1,97 0,211+0,068
T19 29,08+3,51 0,307+0,083 Hinh 3. (A) D6 thi biéu dién kha nang giai phéng IBU tir
hydrogel chtra VNT qua mang da tai loon (n=6); (B) Hinh anh
T20 22,99+1,18 0,226+0,069 A N . R A ’
tiéu ban da tai loon sau khi nhuém H&E.
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VNT gom c6 pha dau, pha nudc, chit dién hoat va chat
ddng dién hoat. Qua khao sat, IBU tan nhiéu nhat trong pha
dau 1a capryol 90, nén lya chon capryol 1a pha dau. Qua két qua
khéo sat, acrysol K140 1a chat dién hoat c6 kha nang hoa tan
IBU cao nhét va propylen glycol 1a chit ddng dién hoat c6 kha
ning hoa tan IBU cao nhét. Tuy nhién, dé xay dung duoc cong
thirc VNT ti wu, khong chi dua vao do tan ctia IBU trong cac
ta dugc ma con can phai dua vao kha ning nhii hoa cua cac ta
duoc d6. Do do, can phai xem xét két qua danh gid kha ning
nhii hoa ciia ta duoc dé lua chon cong thuc t6t nhat. Dua vao
kha nang nhii héa cia cac ta dugc, lan luot lua chon acrysol
K140 va propylen glycol 1a chat dién hoat va chit dong dién
hoat trong cong thitc VNT. Diéu nay c6 thé 1a do trong céc ta
duoc chat dién hoat khao sat, gié tri HLB (hé s6 phan bd dau
nudce) néu sap xép theo thir tu ting dan thi 6 thir ty nhu sau:
labrafil M1944CS (9), labrasol (12), acrysol K140 (14-16),
acrysol EL135 (15,4), dong thoi s6 lugng nhoém oxyethylen
twong Ung cua ching ciing ting dn nén kha ning nhi hoa tao
thanh VNT ¢ truong hop st dung acrysol, nguoc lai tao nhii
tuong tho khi st dung labrafil, labrasol [22, 23]. Xay dung gian
d6 pha dé x4c dinh ving VNT va tim ra ty 18 acrysol K140,
propylen glycol. Ty 18 Smix 2:1 1a ti wu nhat véi ving hinh
thanh VNT 16n nhat.

Theo nghién ctru ciia H. Chen va cs (2006) [3], viée bao ché
VNT khé don gian va dé thyc hién. Mic du ting ty 1é pha dau
s€ lam cho kich thude giot cang 1on nhung do IBU tan trong
pha dau nén néng do pha dau dugce lya chon 13 5-12,5%. Theo
cac nghién ciru khac vé VNT [3, 5, 16] va dong thoi can dam
bao néng d6 nudc vira du dé tao gel, néng d6 Smix duoc lya
chon la 25-60%, con lai 1a nude. Sau khi khao sat cac cong
thire, nhan thay ving VNT ti wu khi ¢ ving nong do Smix
50-60%, do d6 vung nay sé dugc lua chon nham tbi uu hoa cho
nghién clru sau.

Cac cong thirc T16 dén T20 duoc pha lodng va danh gia
kich thuéc giot bang phuong phap DLS. Két qua cong thirc
T18 va T20 c6 kich thudc giot thap nhét, con T19 c6 kich thude
giot cao nhat. PDI cua cac cong thirc déu dudi 0,3 (trir T19 ¢o
PDI 0,307). Nhin chung, khi ting ty 1¢ dau va giam ty 1& Smix
thi kich thudc giot sé ting. Cac cong thirc dwgc phdi gel va thir
giai phong duoc chit qua mang.

T4 dugc tao gel ¢6 anh hudng rd rang dén dic tinh cua
VNT. Qua tham khao cac tai liu [3, 16, 24] lya chon gom
xanthan voi cac néng do 1, 1,5 va 2% dé lam ta duoc tao gel.
Sau khi khao sat, gom xanthan voi néng do 1% duoc lya chon
do cong thitc véi ham lugng gém xanthan 1,5 va 2% tao thanh
gel rat dic, nhot dinh, lon con, khong min. Diéu nay duogc giai
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thich do cong thirc ¢6 ham lugng nudc thip, gom xanthan 1,5
va 2% truong nd khong dong déu tao thanh gel khong dong
nhat.

Khi phdi vao gel, theo nghién ctru cua B. Hajjar va cs
(2017) [5], céu trac cua VNT van giir nguyén, khong bi tach
pha sau 5 chu ky nong - lanh, mac du kich thudc giot 6 ting
tr 114,4 1én 178,8 nm so voi cong thite VNT. Do d9, trong cac
nghién ciru tiép theo, nhim danh gia do 6n dinh cta hydrogel
chira VNT IBU, cac chi tiéu nhu tinh chét, 6 nhoét, pH, ham
lugng dugc chit, kich thude giot, PDI, kha ning tach pha, tinh
chét co hoc ctia gel... sau qua trinh bao quan mau nhil tuong &
cac diéu kién khac nhau s& dugc tiép tuc khao sat.

Két qua nhuém H&E & hinh 3B cho thiy, mit ngoai cua
da 1a 16p mong toan ven mau xanh ddm, con mat trong tuong
(g 13 16p day mau d6 hong. O 16p biéu bi, di tir trong ra ngoai
1a cac 16p té bao day, 16p té bao gai, 16p té bao hat, 16p bong
va lop sung. Lop trung bi & phia dudi véi cac soi collagen va
elastin [25]. Hinh anh cta da tai Ign da nhuém H&E ching té
da tai lon toan ven va c6 thé ap dung dé danh gia nghién ctru
qua mang ex vivo.

Sau khi danh gi4 giai phong dugc chit qua mang da tai lon
bang thiét bi Hanson Research cho thay, nhin chung viéc ting
ham lugng dau va giam ham luong chit dién hoat s& gitp giai
phéng duoc chat tot hon. So sanh véi két qua ciia mau ching,
hydrogel chira VNT thu dugc c¢6 toc do thdm cao hon nhiéu (tdc
d6 thdm cua T17 cao gép 45 1an so voi mau ching). Diéu nay
chig t6 day 1a dang bao ché ding trén da day tiém ning, co
kha nang cai thién sinh kha dung cua IBU v6i dudng dung trén
da. So v6i san pham Deep Relief ciia Cong ty TNHH Rohto -
Mentholatum Viét Nam chira IBU 5%, hoac Boots IBU 5%,
10% cua Cong ty The Mentholatum Company Limited (Anh)
¢6 sir dung ethanol/isopropanol c6 thé két hop thém véi kiém
hoa dé lam ting d¢ tan cta IBU, cong thirc kem IBU Fiterman
5% cua Cong ty Fiterman Pharma (Romani) thi cong thirc VNT
& dang gel khong chira ethanol/isopropanol s& phu hop ddi véi
cac truong hop qua man hodc kich tmg véi cic dung moi nay.
Dong thoi, gia tri pH thu dugc 1a 4,86+0,19, ndm trong khoing
pH sinh 1y da nén han ché dwoc viéc gay kich tng.

Két luan

Nghién ctru dd xay dung dugc cong thic bao ché tdi wu
cta hydrogel gom xanthan 1% chia VNT IBU 5% dung trén
da gom capryol 90 12,5%, acrysol K140 33,33%, propylen
glycol 16,67% va nude vira dit 100%, v6i kich thude giot bang
25,69+2,12 nm va PDI bang 0,226+0,095. Pay 1 co s¢ dé phat
trién cac nghién ctru tiép theo nhdm tng dung dang bao ché
hydrogel chira VNT IBU trong san xuat duoc pham.

M
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