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HEALING 
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Tom tat - Hydrogel nhay nhiet ducfc tong 
hop tit gelatin - pluronic F127 se kit hap 
vdi hogt chdt chiia lanh vet thUOng la ddu 
mil u bang phuang phdp song sieu dm de 
lam tdng hieu qud chUa lanh vSt thuong. Dgc 
tinh nhay nhiet cua hydrogel duoc xdc dinh 
bang phuong phdp ddo ngUOc ong nghiem vd 
luu bien hoc. Ket qud cho thdy hydrogel tong 
hpp CO khd ndng chuyen doi trgng thdi sol-gel 
theo nhiet do, khi d nhiet do thdp hydrogel 
gelatin - pluronic F127 se ton tgi d trgng thdi 
long, khi ndng nhiet do len 37"C gdn nhiet 
do cO the se chuyen thanh mang gel. Ngodi 
ra, hydrogel chiia ddu mu u co khd ndng tri 
lanh vit thuong bong dp 2 sau 10 ngdy dieu 
tri. Nhu vgy, hydrogel nhay nhiet gelatin -
pluronic FI27 ehiia ddu mii u co tiem ndng 
trong y sinh ling dung, linh vUc tdi tgo mo. 

Tit khda: dau mii u, gelatin ghep 
pluronic FI27, hydrogel nhay nhiet. 
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Abstract - Temperature-sensitive hydro-
gels were synthesized from gelatin-pluronie 
F127 with Calophyllum inophyllum oil ex
tract incorporated as the the active ingredient 
by ultrasonie waves to increase the healing 
effect of wound treatments. The temperature-
sensitive nature of the hydrogels were de
termined using the inversion tube method 
along with rheological property measure
ments. The sol'gel state of the hydrogels 
were found to change with temperature, at 
low-temperatures hydrogel gelatin - pluronic 
F127 is found to be in a liquid state, and 
when the temperature raised due to body 
temperature the hydrogel became a gel film. 
In addition, the hydrogel containing Calo
phyllum inophyllum oil has the ability to 
heal burns in the second degree after 10 
days of treatment. These results showed the 
potential application of the biomaterial in 
tissue regeneration. 

Keywords: calophyllum inophyllum oil, 
gelatin grafted pluronic F127, temperature-
sensitive hydrogels. 

I. G id l THIEU 

Bong la ton thfldng tren da hoac cac vung 
mo khae cua cd the. Vlt thUdng bong neu 
khong dilu tri dung each se de lai nhflng anh 
hfldng nang ne vl sflc khoe cung nhfl tham 
mi. Nguyen nhan chinh dan din bong thfldng 
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la do nhiet, dien, hda chi t . . Theo Nguyin 
Viit Lfldng [1], s6 nan nhan bong trong ca 
nfldc khoang 800 nghin den 1 trieu nan nhan 
(xap xi 1% dan s6). O cac nfldc vung Dong 
Nam A, phu nfl va tre em c6 ti le bi bong 
cao nhat, chiem tdi 27% ti le lfl vong loan 
c^u do bong. Nhflng chi phi gian tiep nhfl 
mkt tien Ifldng, chan thfldng than the va tinh 
ihSn, sfl cham soc cua than nhan... cung anh 
hfldng khong nhd din kinh t l - xa hoi. 

Tfl nhflng anh hfldng nghiem trong do 
bong gay ra, nhieu nha khoa hoc tren thi gidi 
da nghien cflu, dilu chl thuOc Iri bdng d cac 
dang khae nhau nhfl bang nano bae, gac Ifldi, 
mang hydrogel, bang d dang xit nacurgo... 
Trong do, mang hydrogel dang dfldc cac nha 
khoa hoc quan tam vi cd chl phan huy sinh 
hoc va dac tinh nhay nhiet cua no rat thich 
hdp trong dilu tri vll thfldng. 

Hydrogel co chfla gelatin giup phuc hdi 
mo bieu bi do bong gay ra. Ngoai ra, mang 
hydrogel co the cho khong khi, hdi nfl6c 
thim qua nhflng gifl lai nudc va vi khuan [2]. 
Nhfl vay, vlt thfldng tranh bi nhiem khuan, 
giup h6i phuc vung mo bi tdn thfldng nhanh 
chong. 

Tfl xa xfla, dau mu u da dUdc dan gian sfl 
dung de dilu tri bong vi diu mu u co chfla 
cac hoat chit chfla lanh vlt thfldng, co kha 
nang giam dau, khang viem, lien seo va tri 
bong rat tot. 

Viec ket hdp dau mu u vdi hydrogel gelatin 
nhay nhiet se tao ra mang bang vlt thfldng 
thong minh chfla cac Ihanh phan hoat tinh 
nhfl collagen, dau mu u eo kha nang tai tao 
da. Them vao do, vat lieu nay dong vai tro 
nhfl chat hoat dong be mat giup dilu chl va 
phan tan t6t dau mu u d nhiet do dfldi 35''C 
va khi ap vao vet thfldng d nhiet dp tfl 35 -
37''C, dau mu u se chuyen thanh mang gel 
dinh chac vao vlt thfldng [3]. 

II. TONG QUAN NGHIEN CllU 

Gin day, viec "nghien cflu dieu che hy
drogel nhay cam vdi nhiet do cd the tfl dan 
xuat gelatin de mang nha cham curcumin flng 
dung trong chfla lanh vet thfldng" [3] da cho 
thiy kha nang flng dung chfla lanh vet thUdng 

cua mang nhan tao hydrogel. Nhiet do lao gel 
cua copolymer nay 6 nhiet do gan vdi nhiel 
do cd the va kha nang lai tao cac vung mo 
bi tdn thfldng. 

Hydrogel gelatin-pluronie F127 giong nhfl 
mpt loai da nhan tao co rit nhieu flng dung 
cho nhflng benh nhan bi thfldng. bong, tieu 
dfldng... khong eo kha nang phuc hoi da. Vat 
lieu nay dfldc tdng hdp thong qua viec ghep 
pluronic F127 da dijfdc hoai hoa va gelatin 
CO colagen tfldng tfl nhfl da ngfldi cho nen 
CO kha nang tai tao da. 

Qua tiinh khao sat nhiet in vitro cho thay 
hydrogel co the chuyen tfl trang thai sol sang 
gel 6 khoang nhiet tfl 25 - 40''C [4], day la 
khoang nhiet dp li tfldng cho cac thfl nghiem 
ve flng dung hydrogel. 

Nghien cflu "Preparation of Thermossen-
silive Gelatin - Pluronic Copolymer for Car
tilage Tissue Engineering" da cho thay mang 
hydrogel khong chi co kha nang tri bong ma 
con CO the chfla lanh vet thfldng, tai tao mao 
mach, phuc hoi sun.. . [5] Tuy nhien, qua 
trinh long hdp hydrogel chfla kit hdp vdi hoat 
chit chfla lanh vlt thfldng. 

Dung dich copolymer mang nanocur-
cumin trong "Nghien cflu dilu che hydrogel 
nanocomposite tren cd set chitosan va cur
cumin flng dung trong tai tao mo" cho thay co 
diem chuyen nhiet gifla trang thai sol sang gel 
d SS^C [6], khoang nhiet dp nay phu hdp cho 
cac thfl nghiem cua vat lieu nanocomposite 
hydrogel irong chfla lanh vlt thfldng ngoai 
da. Tuy nhien, curcumin ri t kem tan va do 
hap thu thip. 

III. PHUONG PHAP VA PHUONG TIEN 
NGHIEN COU 

A. Nguyen lieu 

Gelatin - Merck, Pluronic F127 - Sigma 
Aldrich, Ethanol - Merck, Diu mu u - Vyn-
cyvn - Viet Nam, NPC - F127 - OH. Trong 
do, san pham cua phan ung pluronic sau khi 
hoat hoa bang p-nitropheny! chloroformate 
(NPC) da dfldc kiem tra hieu suat tdng hdp 
qua phd proton vdi dp hoat hoa khoang 
95.33% [3]. 
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B. Dieu che hydrogel tit gelatin vd pluronic 
F127 (1:15) nhay cdm vdi nhiet do ea the' 

„.. C.H. . . 1^^ 

Hinh 1: Phfldng trinh phan flng tdng hdp 
copolymer gelatin-pluronie F127 

Can 0,25 g gelatin hoa lan trong nfldc cat 
d nhiet d6 40''C, khuay deu hong 24 gid, Iflu 
Irfl d nhiet dp 4°C cho phan flng tiep theo. 

Can NPC-F127-OH co khoi Ifldng 3,75 g 
hoa tan trong nfldc cat d nhiet dp 4''C, khuay 
tfl 01 gid, gifl d nhiet dp 4''C trong 24 gid. 
Dung dich NPC - Fi27 - OH dfldc eho vao 
dung dich gelatin lanh khuiy va gifl lanh it 
nhat 24 gid trfldc khi dem tham tach mang 
cellulose (12000-14000 Da). Tham tach tiong 
nfldc cit diln ra trong khoang mpt tuan trfldc 
khi dem miu di dong kho. San pham thu 
dfldc xac dinh ciu true bang phd FT-IR. 

C. Ket hpp ddu mu u vdi hydrogel gelatin-
pluronie F127(GPU) 

1. Chuan bi miu: Can miu GP vdi 0,125 g 
tiong 0,5 ml H20 dem gifl lanh trong 24 gid. 
Sau do can lan Ifldt cac mau dau mu u (Bang 
1) vao 2 ml ethanol vdi khoi Ifldng diu mu 
u khong qua 5% so vdi khoi Ifldng GP [3]: 

Bang 1: Bo tii khao sal ti le diu mil u vdi 
GP 

D^u mil u (mg) 

GP(g) 

0.625 1,25 1,875 2,5 3,125 

0,125 

2. Tien hanh danh sieu am: Cho miu gel 
vao coc, tiem dau rau u vao sonicator 5 phut 
vdi cac thong so cai dat tren may sonicator 
la A = 70%, C - 50%, trfl lanh 15 phut, tiep 
tue sonicator 10 phut. Tien hanh li tam mau 
3 lan vdi tdc dp 5.500 rpm trong 15 phut va 
CO quay de loai dung moi. Them nfldc vao 
miu dung the tich tao gel, khuiy tiong 2 gid, 
tilp tuc danh song sieu am de tao hdn hdp 
ddng nhat. Diu mu u irong hydrogel gelatin-
pluronie F127 tao thanh dUdc bao quan lanh 
d 4''C. 

D. Khdo sdt nhiet do tgo gel cua hydrogel 
GP chvca ddu mil u bdng phuang phdp ddo 
ngUpc ong nghiem vd luu bien hpc 

1. Phfldng phap dao ngfldc ong nghiem: 
Lan Ifldt sfl dung cac miu diu mu u da dfldc 
kit hdp vdi GP d tren de khao sat nhiet dp 
tao gel. Nhiet dp dfldc khao sal lan Ifldt 6 
4'''C, 25''C, s e c , 35''C, 37<'C, 40°C, SO^C. 
Mau gel trong hu bi dfldc dat vao be dieu 
nhiet da cai nhiel d6, de dn dinh 5 phut, liy 
hu bi ra trut ngfldc de xem sfl hinh thanh gel. 

Quy fldc: ( ): khong co kha nang tao 
gel; (+): tao gel yeu; (-i~i-): tao gel kha nhflng 
gel chfla dac lai hoan loan; (+++): tao gel tdt, 
gel dong dac khong chay khi dat nghieng. 
Tuy nhien, phfldng phap dao ngfldc ong 
nghiem chi xae dinh sfl thay doi trang thai 
cua diu mfl u khi kit hdp vdi GP [3]. 

2. Phfldng phap Iflu bien hpc: De co kit 
luan chinh xac ve qua trinh chuyen pha cua 
hydrogel gelatin-pluronie F127, phfldng phap 
do Iflu bien hpc dfldc sfl dung bang each 
do sfl thay ddi cua modul G' va modul 
thoat G" theo nhiet dp dao dpng tfl 4°C 
din 40''C vdi tin so va bien do ed dinh. 
Lflu biin hpc dfldc thflc hien theo mo hinh 
tfldng tac gifla dia do va moment xoan tren 
may Rheometer (HAAKE RheoStiess 6000 
Thermo Scientific, MA, USA). Dung pipet 
hut 1 ml dung dich polymer cho vao dia sao 
cho phu hit be mat cua dia de qua trinh tfldng 
tac Iflc gifla tru dia quay v6i gel dfldc tot nhat. 
Chfldng trinh gia nhiet dfldc cai dat trong 
khoang nhiel dp tfl 4°C din 40''C vdi toe 
dp gia nhiel la 0,l°C/phut. Khoang lh5i gian 
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tdng cho qua tiinh gia nhiet la 12.004,80 giay 
va thdi gian on dinh ban dau la 300 giay. Cac 
thong sd cai dat tren may: tan so 1 Hz, hang 
s6 bien dang la 0,5% de khao sat sfl thay doi 
cua hai modul: G' (modul dan hdi) va G" 
(modul nhdt) theo sfl thay ddi cua nhiet dp. 

E. Kiem tra tdc dung eua he trong viec chita 
lanh vet thuang tren tho 

Quy tiinh tao vlt tiifldng bong dp 2 tren 
tho: 

Tho dUdc nuoi dn dinh trong chudng 
khoang 2 - 4 ngay, tiem hdn hdp ihudc me 
Kelamine va nfldc (ti 1̂  1,5:1,5) vdi tilu 
Ifldng 0,02 ml/g trpng Ifldng cd the tho, cd 
dinh tho va xfl li saeh phin long bang cdn 
70% roi tiln hanh cao long, trfldc khi dung 
cdn iodine de xfl li vung da nay. 

Thanh kim loai dfldng kinh 1 cm dfldc 
nung ndng din lOO^C tiong nfldc, de on dinh 
trong 30 phut se dfldc dat tren vung da da 
dfldc xfl li IrUdc do va gifl tiong vong 5 giay. 
Tho sau gay bong dfldc tha trd ve long va 
tien hanh boi thudc sau 1 ngay bi thfldng. 

Thi nghiem dfldc thiet ke theo mo hinh 
phfldng an can ddi nhom kit hdp v6i phfldng 
an phan miu gdm 4 nghiem thflc: 

- Dieu trj bang copolymer; 
- Dieu tii bang copolymer hydrogel chfla 

diu mu u; 
- Dilu tri bang thuoc thfldng mai danh cho 

bong dp 2; 
- Khong dilu tri (lam lanh tfl nhien). 
Sau do kiem tra kha nang tri lanh vet 

thfldng cua tho khi sfl dung hydrogel GP chfla 
dau mu u so vdi viec sfl dung hydrogel GP, 
thudc thfldng mai dilu tri bdng dp 2 va khong 
dieu tri. 

IV. KET QUA VA THAO LUAN 

A. Ket qud pho FT-IR cua gelatin-pluronie 

F127 

Phfldng phap long hdp gelatin-pluronie 
dfla tren phan flng lao lien ket urethane 
gifla nhom -NH2 d gelatin va cacbonat 
cua pluronic-NPC. Phd FTIR cua gelatin va 
gelatin-pluronie FI27 diu xuat hien pic the 
hien dao dong d sd song 1.642,98 cm~^ 

the hien nhdm amine (Hinh 1). Cac pic tai 
2.920,99 cm"^ va 1.102,97 cm"^ lin Ifldt thi 
hien tin hieu nhom CH2 va C-O, dieu nay 
chflng to sfl hien dien cua gelatin va pluronic 
CO tiong miu [4]. 

Hinh 2: Phd FTIR cua gelatin va gelatin-
pluronie F127 

B. Khdo sdt nhiet dp tgo gel cua hydrogel 
GP chiia ddu mu u bang phUOng phdp ddo 
ngupc dng nghiem 

Hydrogel gelatin-pluronie Fl 27 (1:15) 
dfldc hoa tan trong nfldc ci t d 20% ghep 
vdi cac ti le dau mu u (0,5, 1,0, 1,5, 2,0, 
2,5% w/w), vortex khoang 10 phut de toan 
bp copolymer ghep thim nfldc, roi dem giii 
lanh it nhit 24 gid de san pham thu dfldc la 
hdn hdp ddng nhit trfldc khi dem khao sal 
nhiel. Khao sat nhiel dfldc tien hanh vdi cac 
nhiel dp 4, 25, 30, 37, 40 va SCC nham xac 
djnh nhiet dp tao gel cua cac ndng do dau mu 
u khae nhau khi cd dinh ndng dp hydrogel 
gelatin-pluronie F127 6 cac ti le. Miu gel 
trong hu bi dfldc dat vao be dieu nhiet da 
cai dat nhiet dp, de on dinh 5 phut, liy hu 
bi ra trut ngfldc lai de xem sfl hinh thanh 
gel theo quy fldc: - : khong co kha nang 
lao gel, gel chay nhfl nfldc khi tnit ngfldc 
dng nghiem; -i-: tao gel ylu, gel ehay khi mil 
ngfldc dng nghiem; ++ : tao gel kha tuy nhien 
gel chfla dac lai hoan loan, gel chay hi tfl khi 
trut ngfldc dng nghiem; -I-++ ; tao gel lot, gel 
dong dac khong chay khi dat nghieng. 
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O Bang 2, khao sat nhiet dp chuyen pha 
sol-gel cua hydrogel gelatin-pluronie F127 
chfla diu mu u cho thiy sfl chuyen pha 
cua cac miu GPU vdi cac d le khdi Ifldng 
diu mu u va hydrogel gelatin-pluronie F127 
khae (GPU 0,5%, GPU 1,0%, GPU 1,5%, 
GPU 2,0%, GPU 2,5%). Nhiet dp tao gel cua 
hydrogel phu thupe vao ti le khdi Ifldng cua 
hydrogel gelatin-pluronie F127 ghep vdi diu 
mu u. 

Vdi ndng dp diu mu u tfl 0,5 - 1,5%, 
nhiet dp tao gel vin khong thay doi nhilu 
so vdi nhiet dp tao gel cua gelatin-pluronie 
F127. Khi ham Ifldng diu mu u tang len 2%, 
cac phan tfl dau dfldc gifl trong mang Ifldi 
hydrogel lam thay ddi tinh chat vat li cua 
hydrogel nen anh hfl6ng din diem nhiet dp 
tao gel. 

So vdi kit qua khao sat nhiet do tao 
gel cua hydrogel gelatin-pluronie F127 chfla 
naanocurcumin trong cac nghien cflu cua 
Huynh Thi Ngpc Trinh [3], Nguyin Thi Bich 
Tram va cpng sfl [4], nhiel dp tao gel eua 
hydrogel gelatin-pluronie F127 co chfla diu 
mu u cung khong thay ddi. Nhiet dp tao gel 
khoang 35 - 40°C la khoang nhiet dp li tfl6ng 
cho cac thfl nghiem ve flng dung hydrogel 
Irong viec chfla vlt thfldng. 

C. Khdo sdt nhiet dp tgo gel cua hydrogel 
gelatin-pluronie F127 chiia ddu mu u bang 
phuong phdp luu bien hpc 

Lflu biin hoc tinh toan sfl chuyen pha dfla 
tren hai modul: modul G' va modul G". Hinh 
3_eho thiy ba vung modul thay ddi, tfl 4''C 
din IS^C, dung dich tdn tai 5 dang long (G' 
khong tang). Khi gia nhiet din 27,5°C, gia tii 
G" va G' tang len cho thiy qua tiinh chuyen 
pha tiep theo. Day la giai doan nhflng micelle 
CO khuynh hfldng hinh thanh mang Ifldi 3D 
de tao gel. Vdi nhiet dp 27,5 - 37"C, hai 
modul G" va G' tang cham va gan nhfl khong 
tang khi gan 37"C. Dieu nay cho thay tai 
khoang nhiet do gin 37''C, sd micelle hinh 
thanh la cflc dai va gel dac hdn so vdi khi mdi 
bat diu hinh thanh gel 6 nhiet dp la 22,5''C. 

Tuy nhien, sau khi do luu bien va lam lanh 
dia do, chung ta vin quan sat dfldc qua trinh 

5 10 15 20 25 30 35 40 

Temperature ('C) 

Hinh 3. Do thi chuyen pha 

hoa long cua hydrogel, gel vin gifl dUdc dp 
am va khong bi bay hdi khi gia nhiet trong 
qua trinh do. Tfl do, chung la co the kit luan 
he gelatin-pluronie F127 la mot he "gel long" 
nhay nhiet [7], cd kha nang thay doi tiang 
thai theo nhiet dp va tao gel d khoang nhiet 
dp gan 37''C. 

Viec dfla diu mu u vdi ham Ifldng tfl 0,5 
- 1,5% vao hydrogel gelatin pluronic khong 
lam thay ddi dac tinh nhay nhiel cua he. 

Trong nghien cflu vl sfl chuyen pha sol -
gel cua hydrogel gelatin-pluronie F127 mang 
nanocurcumin dfldc xac djnh bang phfldng 
phap DSC CO pic tda nhiet cflc dai 6 36,27''C 
so vdi viec xac dinh sfl chuyen pha sol - gel 
cua hydrogel gelatin-pluronie F127 chfla dau 
mu u dfldc do bang phfldng phap lflu bien 
hpc, cd the thay: kit qua gin nhfl gidng nhau. 
Db thi chuyen pha cua phfldng phap lflu biin 
hpc da gin nhfl khong tang 6 37°C. 

Sfl chuyen pha sol-gel cua dung dich 
copolymer dfldc xac dinh bang phUdng phap 
do lflu biin hpc. Tfl 25 - 37°C, hai mo dun G' 
va G" tang cham va hau nhu khong tang khi 
nhiet dp gin khoang 37°C. Dieu nay cho thay 
tai nhiet dp nay, he micelle trong hydrogel 
dat cflc dinh va he gel set hdn so vdi luc 
bat diu hinh thanh 5 25°C. Bieu do chuyen 
pha cung chi ra vflng nhiet dp ma dung dich 
copolymer tao thanh pha gel ddng nhit. Sfl 
chuyen pha nay gin gidng v6i nghien cflu 
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tdng cho qua tiinh gia nhiet la 12.004,80 giay 
va thdi gian dn dinh ban diu la 300 giay. Cac 
thong sd cai dat tren may: tin sd 1 Hz, hang 
sd biin dang la 0,5% de khao sal sfl thay doi 
eua hai modul: G' (modul dan hdi) va G" 
(modul nhdt) theo sfl thay doi cua nhiet dp. 

E. Kiem tra tdc dung cua he trong viec chQa 

lanh vit thuang tren tho 

Quy tiinh tao vll thfldng bong dp 2 tien 

tho: 
Tho dfldc nuoi dn dinh trong ehuong 

khoang 2 - 4 ngay, tiem hdn hdp thuoc me 
Kelamine va nfldc (ti le 1,5:1,5) vdi lilu 
Ifldng 0,02 ml/g trpng Ifldng cd the tho, cd 
dinh tho va xfl li saeh phin long bang con 
70% rdi tien hanh cao long, trfldc khi dung 
edn iodine de xfl li vung da nay. 

Thanh kim loai dfldng kinh 1 cm dfldc 
nung nong din 100''C tiong nfldc, de dn dinh 
trong 30 phut se dfldc dat tien vung da da 
dfldc xfl li trUdc do va gifl trong vong 5 giay. 
Tho sau gay bong dfldc tha trd ve idng va 
tien hanh boi thudc sau 1 ngay bi thfldng. 

Thi nghiem difdc thill k l theo mo hinh 
phfldng an can ddi nhom kit hdp vdi phfldng 
an phan miu gdm 4 nghiem thflc: 

- Dilu trj bang copolymer; 
- Dilu tri bang copolymer hydrogel chfla 

diu mu u; 
- Dilu tri bang thudc thUdng mai danh cho 

bong dp 2; 
- Khong dieu tri (lam lanh tfl nhien). 
Sau do kiem tra kha nang tri lanh vet 

thfldng eua thd khi sfl dung hydrogel GP chfla 
dau mu u so vdi viec sfl dung hydrogel GP, 
thudc thfldng mai dilu tii bong dp 2 va khong 
dieu tri. 

IV. KET QUA VA THAO LUAN 

A. Ket qud pho FT-IR cua gelatin-pluronie 

F127 

Phfldng phap tdng hdp gelatin-pluronie 
dfla tien phan flng tao lien kit urethane 
gifla nhdm -NH2 d gelatin va cacbonat 
cua pluronic-NPC. Phd FTIR cua gelatin va 
gelatin-pluronie F127 diu xuat hien pic the 
hien dao dpng 6 sd song 1.642,98 cm^^ 

the hien nhom amine (Hinh 1). Cac pic tai 
2.920,99 cm"^ va 1.102,97 cm"^ lin Ifldt the 
hien ti'n hieu nhom CH2 va C-O, dieu nay 
chflng to sfl hien dien cua gelatin va pluronic 
CO trong miu [4], 

Hinh 2: Pho FTIR cua gelatin va gelalui-
pluronic F127 

B. Khdo sdt nhiet dp tgo gel cua hydrogel 
GP chiia ddu mil u bang phUOng phdp ddo 
ngupe dng nghiem 

Hydrogel gelatin-pluronie F127 (1:15) 
difdc hoa tan trong nfldc ci t 5 20% ghep 
vdi cac ri le diu mu u (0,5, 1,0, 1,5, 2,0, 
2,5% w/w), vortex khoang 10 phut de loan 
bo copolymer ghep thim nfldc, rdi dem gifl 
lanh it nhat 24 gid de san pham thu dfldc la 
hdn hdp ddng nhat tiiidc khi dem khao sat 
nhiet. Khao sat nhiel dfldc lien hanh vdi cac 
nhiet dp 4, 25, 30, 37, 40 va 50''C nham xac 
dinh nhiet dp tao gel cua cac ndng dp dau mu 
u khae nhau khi cd dinh ndng dp hydrogel 
gelatin-pluronie F127 d cac ti le. Miu gel 
trong hu bi dfldc dat vao be dilu nhiet da 
cai dat nhiet dp, de dn djnh 5 phiit, lay hii 
bi ra trut ngfldc lai de xem sfl hinh thanh 
gel theo quy fldc: - : khong eo kha nang 
lao gel, gel chay nhfl nudc khi UTII ngfldc 
dng nghiem; +: lao gel yeu, gel chay khi tnit 
ngfldc dng nghiem; +-i-: tao gel kha luy nhiSn 
gel chfla dac lai hoan loan, gel chay tfl tfl khi 
tnit ngfldc dng nghiem; ++-1- : tao gel lot, gel 
dong dac khong chay khi dat nghieng. 
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O Bang 2, khao sat nhiet dp chuyen pha 
sol-gel cua hydrogel gelatin-pluronie F127 
chfla diu mu u cho thiy sfl chuyen pha 
cua cac miu GPU vdi cac ti le khdi Ifldng 
diu mu u va hydrogel gelatin-pluronie F127 
khae (GPU 0,5%, GPU 1,0%, GPU 1,5%, 
GPU 2,0%, GPU 2,5%). Nhiet dp tao gel cua 
hydrogel phu Ihupc vao ti le khdi Ifldng eua 
hydrogel gelatin-pluronie F127 ghep vdi dau 
mil u. 

Vdi ndng dp dau mu u tfl 0,5 - 1,5%, 
nhiet dp lao gel van khong thay doi nhieu 
so vdi nhiel dp tao gel cua gelatin-pluronie 
FI27. Khi ham Ifldng diu mu u tang len 2%, 
cac phan hi diu dfldc gifl trong mang Ifldi 
hydrogel lam thay ddi tinh chat vat Ii cfla 
hydrogel nen anh hfldng din diem nhiel dp 
tao gel. 

So vdi kit qua khao sat nhiet do tao 
gel cua hydrogel gelatin-pluronie F127 chfla 
naanocurcumin trong cac nghien cflu cua 
Huynh Thi Ngpc Trinh [3], Nguyin Thi Bich 
Tram va cpng sfl [4], nhiet dp tao gel cua 
hydrogel gelatin-pluronie F127 co chfla dau 
mu u cung khong thay doi. Nhiet dp tao gel 
khoang 35 - 40''C la khoang nhiel do li tfldng 
cho cac thfl nghiem ve flng dung hydrogel 
trong viec chfla vlt thfldng. 

C. Khdo sdt nhiet dp tgo gel cua hydrogel 
gelatin-pluronie F127 chita ddu mu u bang 
phuong phdp luu bien hpc 

Lflu bien hpc tinh loan sfl chuyen pha dfla 
tien hai modul: modul G' va modul G". Hinh 
3 cho thiy ba vung modul Ihay ddi, tfl 4°C 
den B^C, dung djch tdn tai 5 dang long (G' 
khong tang). Khi gia nhiet din 27,5°C, gia tri 
G" va G' lang len cho thay qua trinh chuyen 
pha tiep theo. Day la giai doan nhflng micelle 
CO khuynh hfldng hinh thanh mang Ifldi 3D 
de tao gel. V6i nhiet dp 27,5 - 37'*C, hai 
modul G" va G' tang cham va gan nhfl khong 
tang khi gan 37°C. Dieu nay cho thay tai 
khoang nhiet dp gan 37''C, sd micelle hinh 
thanh la cflc dai va gel dac hdn so vdi khi mdi 
bat diu hinh thanh gel d nhiet do la 22,5''C. 

Tuy nhien, sau khi do lflu bien va lam lanh 
dia do, chung la vin quan sat dfldc qua trinh 

: 1^ IH 
Temperature {°C) 

Hinh 3: Dd thj chuyen pha 

hda long cua hydrogel, gel vin gifl difdc dp 
am va khong bi bay hdi khi gia nhiet trong 
qua trinh do. Tfl do, chung ta co the kit luan 
he gelatin-pluronie F127 la mpt he "gel long" 
nhay nhiel [7], co kha nang thay doi tiang 
thai theo nhiet dp va tao gel d khoang nhiel 
dp gan 37"C. 

Viec dfla diu mu u vdi ham Ifldng tfl 0,5 
- 1,5% vao hydrogel gelatin pluronic khong 
lam ihay ddi dac tinh nhay nhiet cua he. 

Trong nghien cflu vl sfl chuyen pha sol -
gel cua hydrogel gelatin-pluronie F127 mang 
nanocurcumin dfldc xac dinh bang phfldng 
phap DSC CO pic toa nhiet cflc dai d 36,27*'C 
so vdi viec xac dmh sfl chuyen pha sol - gel 
cua hydrogel gelatin-pluronie F127 chfla diu 
mu u dfldc do bang phfldng phap luu biin 
hoc, CO the thiy: kit qua gin nhfl gidng nhau. 
Do thi chuyen pha cfla phfldng phap lflu bien 
hpc da gan nhfl khong tang 5 37°C. 

Sfl chuyen pha sol-gel cua dung dich 
copolymer dfldc xac dinh bang phfldng phap 
do luu biin hpc. Tfl 25 - 37''C, hai mo dun G' 
va G" tang cham va hiu nhu khong tang khi 
nhiet dp gin khoang 37''C. Dieu nay cho thiy 
tai nhiet do nay, he micelle trong hydrogel 
dat cflc dinh va he gel set hdn so vdi luc 
bat dau hinh thanh 6 25''C. Bieu dd chuyen 
pha cung chi ra vung nhiet dp ma dung dich 
copolymer tao thanh pha gel ddng nhat. Sfl 
chuyen pha nay gin gidng vdi nghien cflu 
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Bang 2: Ket qua khao sat nhiet dp tao gel cua GPU 

GPU (% w/w) 

GPU 0.5 

GPU 1.0 

GPU 1.5 

GPU 2,0 

GPU 2.5 

G P ( g ) 

0,125 

0,125 

0,125 

0,125 

0.125 
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+ 
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^ 
+ 

+ 
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^ 
++ 

^ 
+ 
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+++ 

+++ 

^ 
++ 

* 

37°C 

+ « 

t + t 

*«-
+++ 

* 

" W C 

+++ 

+++ 

« + 

+++ 

«* 

5rc 

+ « 

« + 

« + 

« + 

«* 

eua Huynh Thi Ngpc Trinh da khao sal sfl 
chuyen pha sol-gel cua F127 bang phfldng 
phap DSC [3]. 

D. Thdnh phdn hda hpc ddu mil u 

Diu mu u dfldc san xuat bang phfldng phap 
ep lanh va tach chill vdi dung moi co dp 
phan cflc khae nhau de thu dfldc diu mu u 
CO thanh phan hoa hpc nhfl sau: acid palmitic 
(14,16%)), acid stearic (14.55%), acid oleic 
(42,36%), acid linoleic (28.08%) va acid 
linolenic (0.85%). 

Day la loai dau co gia tii dinh dfldng cao 
vi CO ti le vfldt trpi acid linoleic va ngay cang 
dfldc sfl dung phd bien trong nhflng san pham 
lam dep vi nhflng tac dung cua no ddi vdi da, 
CO kha nang khang viem, giam mun va can 
bang dp im cho da. 

E. Ddnh gid khd nang chUa Idnh vit thuang 
bong dp 2 tren tho 

Dfla vao kit qua thi nghiem danh gia kha 
nang chfla lanh vll thfldng bong do 2 tien 
tho, vet thfldng dfldc dieu tii bang hydrogel 
CO chfla dau mu u cho thiy sau iO ngay vung 
bi thfldng da phuc hdi gin nhfl vung da lanh, 
khong CO seo, nang long cung bat dau phat 
trien tren vung bi thfldng. 

So vdi vlt thfldng dfldc dilu tri bang thudc 
tren thi trfldng, vet thfldng dfldc dilu tii bang 
hydrogel cung phat tiien tfldng ddi lot, cam 
quan la tfldng dfldng nhau. Con ddi vdi vll 
thfldng khong dilu tij, sau 10 ngay vet thfldng 
van dang trong qua trinh lanh, van con flng 
do va cd dau hieu phat trien cua seo idi. 

M a u 

Hydrogel chiia 

dau m u u 

Hydrogel 

Thuoc thi tniOTig 

Khong dimg thuoc 

III i ^ i i i i i ^ i i i i III 

I X J J 
• • • 

Hinh 4: Danh gia kha nang chfla lanh vet 
thfldng 

V. KET LUAN 

Dieu chl thanh cong hydrogel tfl pluronic 
F127 va gelatin eo kha nang mang cac hoat 
chit chfla lanh vet thfldng la dau mu u. 
Viec kit hdp hydrogel gelatin-pluronie F127 
ci ndng dp 20% va diu mii u da tao ra mang 
hydrogel 6 nhiet dp khoang 37''C gan vdi 
nhiet dp cd the ngfldi. Mang hydrogel gelatin-
pluronie F127 chfla dau mu u co kha nang 
tri lanh vet thfldng rat hieu qua. 
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