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This study aims to evaluate scar treatment effectiveness of thermal-responsive
gel containing curcumin-encapsulated liposome (GelTM-Lip-CUR). Firstly,
Lip-CUR was prepared using a combined method of lipid-film hydration and
sonication. GelTM-Lip-CUR was prepared from F127 and PVA. Scar
treatment effectiveness of Lip-CUR and Gel-Lip-CUR was carried out using
mice Mus. musculus var. Albino. The results indicated that Lip-CUR was
successfully prepared with mean particle size, polydispersity index, zeta
potential, encapsulation efficieny, payload of 229.6 nm, 0.245, -26.6 mV,
90.2%, 8.1%, respectively. In addition, the results also showed that Lip-CUR
was stable under storage conditions. GelTM-Lip-CUR was liquid at a
temperature of lower than 25°C and gelled at body temperature. The in vivo
results on mice Mus. musculus var. Albino indicated that, scar treatment
efficiency of Lip-CUR was higher than that of native CUR, and achieved the
highest efficiency at CUR concentration of 0.01 mg/mL. Moreover, GelTM-
Lip-CUR exhibited a significant better scar treatment effect compared to Lip-
CUR, with the optimal CUR concentration of 0.05 mg/mL. The results of
histological analysis indicated that the tissue structure at the scar area of
GelTM-Lip-CUR at a CUR concentration of 0.05 mg/mL was nearly fully
recovered to normal. Therefore, GelTM-Lip-CUR has a great potential to be
widely applied in scar treatment.
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Nghién ctu nham muyc dich danh gia kha ning diéu tri seo cua gel théng minh
nhay nhiét chira liposome dong goi curcumin (GelTM-Lip-CUR). Pau tién,
Lip-CUR duoc tong hop bang phuong phap hydrate hoa mang lipid két hop
Vai song siéu 4m dé giam kich thudc. GelTM chira Lip-CUR duoc diéu ché tir
Pluronic F127 va PVA. Hiéu qua diéu tri seo cua Lip-CUR va GelTM-Lip-
CUR duoc thuc hién trén chudt nhét tréng. Két qua thuc nghiém cho théiy,
Lip-CUR da dugc tong hop thanh cong véi kich thudc hat, chi s6 phan tan,
thé zeta, hiéu suat dong goi, stc tai lan luot la 229,6 nm, 0,245, -26,6 mV,
90,2%, 8,1% va c6 do bén twong d6i cao. GelTM-Lip-CUR c6 trang théi long
& nhiét do thip hon 25°C va trang théi gel khi tiép xuc véi nhiét do co thé. Két
qua khao sat trén chudt nhét tring cho thy, Lip-CUR cho hiéu qua diéu tri
se0 tot hon rat nhidu so véi CUR dang tho. Hon nira, GelTM-Lip-CUR cho
hiéu qua diéu tri seo t6t hon Lip-CUR va dat hiéu qua diéu tri tot nhat & ndng
dd6 CUR 0,05 mg/mL. Két qua phan tich md hoc cho thiy cAu tric md da
viing seo cua nghiém thirc Gel TM-Lip-CUR ¢ ndng d6 CUR 0,05 mg/mL da
hdi phuc gan nhu hoan toan; tir d6 cho thdy tiém ning Gng dung thyc tién to
I6n cua GelTM-Lip-CUR trong linh vuc diéu tri seo.
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1. Giéi thigu

O ngudi, da phan cac vét thuong déu hinh thanh seo & cac mirc 6 khac nhau, phu thudc vao
nhiéu yéu t6 nhu: tudi tac, co dia, loai da,... [1]. Seo gdy mat tu tin, anh huong téi tm ly cua
ngudi bi se0. Seo cang dé 1au thi viéc diéu tri cang khé khan, nén viéc diéu tri seo can duoc thyuc
hi¢n cang sém cang t6t [2]. Hién nay, c6 hai phuong phap co ban giup diéu tri seo bao gom
phuong phap xdm 1an (phau thuat, tiém, laser,...) va phuong phap khong xam lan (diéu tri boi
cac loai thudc d1eu tri seo ¢ dang boi) [3], [4]. Tuy nhién, du st dung phuong phap xdm 1an
nhung sau d6 van phai két hop st dung cac ché pham chtra duoc chit dé han ché tai phat seo [4].

Curcumin (CUR), mét hop chét polyphenol ty nhién, chiém ti I¢ khoang 2 — 6% trong cu nghé
[5]. Ngay nay, CUR dugc nghién ctru va tng dung rong réi la nho vao kha néng hd trg 1am lanh
vét thuong, diéu tri seo, chéng viém, chong vi khuan, diéu tri cac bénh mén tinh nhu ung thur,
than kinh, tim mach,... [5], [6]. Tuy nhién, viéc ung dung ciia CUR con nhiéu han ché boi do tan
nudc rat thép (khoang 0,6 pg/mL), khong bén & moi truong trung tinh va kiém, d6 thim qua ruot
kém va bi xép vao nhom IV cua hé thong Phan loai Sinh duoc hoc [7].

Trong khi d6, nanoliposome (Lip) 1a mot hé mang nano c6 tinh twong hop sinh hoc cao nhat
trong hon 100 hé mang nano di dwoc nghién ciru va phat trién, do dwgc cAu tao tir 16p mang kép
phospholipids (d6i khi c6 bd sung thém cholesterol), 1a thanh phan chinh caa mang té bao, nén
khong gy doc va khong gy di tng ddi véi co thé [8]. Hé Lip con cd thé dong goi dong thoi ca
nhitng duoc chat tan trong nudc va tan trong dau, giup tang d6 phan tan trong nudc cua cac dugc
chat tan trong dau Ién gap hang tram, hang ngan lan, dong thoi gitip tang kha nang tham cua dugc
chét vao bén trong mo/té bao va gitp kiém soat téc do phong thich, tir d6 kéo dai thoi gian tac
dung va d6 sinh kha dung [8]. Do d6, viéc dong gbéi CUR vao bén trong hé Lip sé hira hen mang
lai hiéu qua diéu tri seo vuot troi do véi viéc sir dung CUR & dang thd.

Bén canh d6, gel thong minh nhay nhiét (GelTM) la mot dang hydrogel c¢6 kha ning thay doi
trang thai vat Iy tir long sang ran (gel) khi méi truong ¢ su thay doi dang ké vé nhiét do [9].
Trong d6, nhiét do gel cua vat liéu s& dé dang duoc diéu chinh bang loai polymer sir dung va ti 1
gilra cac loai polymer trong hdn hop [9]. Viéc & dang long khi nhiét d6 thép s& gilp cho ché
pham (chaa dugc Chat) tlep xdc hoan toan véi bé mat vét thuong (ké ca vét thuong 16m) va viéc
gel lai sau d6 cua ché pham khi ¢ nhiét d6 co thé s& vira két hop duogc cac wu diém cua mang
hydrogel (c6 kha ning gitt am cho vét thuong, tao diéu kién thuan lgi cho cac dai thuc bao san
sinh collagenase va protease dé loai bo cac md hoai tir [10], [11], giup ngan can sy xam nhép cua
cac vi sinh vat gay hai tir bén ngoai daé giam sy viém nhiém [12], tir d6 giup han ché sy hinh
thanh seo), vira gitp cho cac dugc chat ¢d thé dé dang tiép xdc vai toan bo bé mat vét thuong. Do
do, viéc tao ra gel thong minh nhay nhiét chira Lip dong g6i CUR (Gel TM-Lip-CUR) s€ hua hen
cho ra mét ché pham c6 hiéu qua cao trong diéu tri seo.

2. Vit li¢u va phwong phap
2.1. Vit ligu va héa chat

Curcumin d6 tinh khiét 95% (Alfa Aesar, Anh); Phospholipon 90G (Lipoid, Bic);
Chloroform (J. T. Baker, Hoa Ky); Methanol (J. T. Baker, Hoa Ky); MTT
(Methylthiazolyldiphenyl-tetrazolium bromide) (Sigma Aldrich, Hoa Ky); Pluronic F127 (Sigma

Aldrich, Hoa Ky); Polyvinyl alcohol (PVA) (Sigma Aldrich, Hoa Ky); cac hoa chét khac déu co
do tinh khiét & muc do phan tich.
2.2. Piéu ché dich phan tan Lip-CUR

Lip-CUR duoc tong hop bz‘ingqphuong phap hydrate hoa mang lipid két hop véi phuong phép
str dung song siéu am [13]. Cu the, CUR va Phospholipon 90 (ti I€ 1:10, w/w) dugc hoa tan trong
hon hop dung mdi hiru co gom chloroform va methanol (ti I¢ 2:1, v/v). Dung dich hoa tan duoc
cho vao binh cau va tién hanh loai bo hoan toan dung moi bang thiét bi cd quay chan khong IKA
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RV 06 trong thoi gian 6 gio ¢ 55°C dé hinh thanh mang lipid (gom phospholipon va CUR). Mang
lipid dugc hydrate hoa bang 40 mL nudc cét trong 2 gio trén hé théng cd quay chan khdng IKA
RV 06 (chi sir dung ché do quay) dé tao thanh dich phan tan Lip-CUR thd. Dich phan tan Lip-
CUR thé duogc giam kich thude hat bang thiét bi Ultrasonic Liquid Processor véi cong suat 40%,
thoi gian 30 phat (danh 7 phit, nghi 3 phat). Dich phan tan dwoc dé yén 1 gio ¢ nhiét do phong,
loc qua mang loc kich thuéc 16 1,2 pm dé loai bo lwong CUR chua dugce dong goi vao trong hé
Lip. Dich phan tan Lip-CUR nay s& duoc sir dung cho cac thi nghiém sau.

2.3. Xac dinh céac thong sé déc diém cia Lip-CUR

Kich thudc hat trung binh, chi sé phan tan va thé zeta cua dich phan tan Lip-CUR duoc Xac
dinh bang thiét bi Zeta Sizer Nano ZS (Malvern, UK). Cu thé, dich phan tan Lip-CUR duoc pha
lo&ng 100 lan véi nude cat va phép do duoc thyuc hién ¢ nhiét do 25°C, goc do 173°.

Hinh théi cua Lip-CUR dugc xac dinh bang kinh hién vi dién tir truyén qua (TEM). Cu thé, 20
uL dich phén tan Lip-CUR duoc nhé 1én ludi dong chuyén ding cho TEM. Mau duge dé yén 20-
30 gidy. Sau do, toan bo dich phan tan s& duoc rat bo bang gidy tham. Rira ludi ddng co chia
mau 2 1an bang nudc cit (1ap lai theo thao tic nhu trén). Mau duoc dé kho qua dém & diéu kién
nhiét 46 phong trudc khi duoc dua vao thiét bi TEM dé quan sat.

Hiéu suit dong géi cua Lip-CUR duoc xac dinh bang cong thic (1). Cu thé, dich phan tan
Lip-CUR sau khi loc qua mang loc ¢6 kich thuéc 16 1,2 pm duoc hoa tan vao ethanol véi ti 1é
1:100 (v/v). Ndong d6 CUR trong dich pha loing dugc xac dinh bang thiét bi sic ky long hiéu
ning cao (HPLC) (LC-20 AD, Shimadzu, Nhat Ban) véi dau do UV-Vis SPD-20A, cot Vydac
C18 (250 mm x 4,6 mm) (Hichrom, Vuong Quéc Anh). Pha dong 1a hdn hop ethanol va nudc véi
ti 18 95:5 (V/V), toc d6 dong 1 mL/phit va budc song phat hién 1a 423 nm [13].

Luong CUR dugc dong goi trong nanoliposome

Téng lwong CUR ban dau (mg)

Strc tai cua Lip-CUR dugc xac dinh bang cong thic (2). Cu thé, 5 mL dich phan tan Lip-
CUR (sau khi loc qua mang loc kich thudc 16 1,2 pm) dugc cho vao lo thiy tinh, Mau duoc cap
déng bang nito 16ng va duoc tién hanh déng kho bang thiét bi Freeze Dryer (lIshinBiobase, Han
Qudc). Sau d6, 10 mg bot dong khd Lip-CUR dugc hoa tan vao trong 10 mL ethanol, tron déu
trong 3 phit va pha loang 10 lan. Luong CUR ciing dugc xac dinh bang phuong phap sac ky long
hiéu ning cao vé6i cac diéu kién tién hanh tuong tw nhu phan xac dinh hiéu suit dong géi. Sau do,
nhan vai d6 pha lodng dé xac dinh lugng CUR chira trong mot khdi lugng xac dinh Lip-CUR.

Hiéu suit dong goi (%) = x100 (1)

Lugng CUR c6 trong nanoliposome (mQ)
Stc tai (%) = — . x100 (2
Khoi lugng nanoliposome (mg)

2.4. Khdo sdt dic tinh té bao ciia Lip-CUR

Doc tinh té bao ctia Lip-CUR duoc khao sat trén té bao dong nguyén bao soi chudt 3T3 bang
phuong phap so mau MTT (Methylthiazolyldiphenyl-tetrazolium bromide) [14]. Cu thé, sau khi
nudi cdy, nguyén bao soi dugc cho vao dia nuéi cay 96 gleng v6i mat do té bao khoang 10* té
bao/giéng c6 chira moi truong DMEM. Sau khi nuoi cay o dleu kién 37°C, 5% CO; trong 24 gio,
moi truong DMEM cil duge thay méi va cac ché pham can khao sat doc tinh t& bao bao gom:
CUR dang thé hoa tan trong DMSO va Lip-CUR duoc cho vao cac giéng véi cac nong do khac
nhau twong mg v6i luong CUR 0,25 mg/mL (ndng do cao), 0,05 mg/mL (ndng do  trung binh) va
0,01 mg/mL (ndng do6 thip) va cac giéng duoc u tiép trong 24 gi10. Trong do, giéng chi gom té
bao va mdi truong DMEM duoc sit dung nhu 14 nghiém thirc d6i chimg. Sau thoi gian nudi cdy,
moi truong dugc hat loai bé va moi truong DMEM khong ¢ serum c¢6 chira 100 puL ctia dung
dich MTT (nong dd 0,5% trong PBS) duoc cho vao mdi giéng va dugc u tiép trong 4 gio. Tinh
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thé Formazan hinh thianh & mdi giéng dugc hoa tan trong DMSO va duoc do ¢ budc song 550 nm
bang thiét bi ELISA absorbance microplate reader (IRE 96, France). Ti 18 séng cua té bao dugc
xéc dinh bang ti 1& phan trim cta gia tri OD cua cac nghiém thirc duge xtr Iy ché pham so véi gia
tri OD ctia nghiém thirc d6i chung.

2.5. Téng hegp gel théng minh nhay nhigt chiza Lip-CUR (GelTM-Lip-CUR)

GelTM-Lip-CUR duogc tao thanh tir Pluronic F127 va PVA theo phuong phap cua Maria va
cong su [9]. Cu thé, PVA 15% (w/v) duoc hoa tan trong nuéc & 60°C. Bong thoi, dung dich F127
15% (w/v) ciing dugc khudy tan & nhiét do thuong. Hé gel duoc tao ra bang phuong phap phéi tron
hai dung dich theo ti I¢ PVA/F127 1a 3/1 (v/v). Lip-CUR duoc dua vao hé gel v6i ndng ¢ CUR la
0,1,0,05 va 0,01 mg/mL dé cho ra cac GelTM-Lip-CUR véi cac nong 6 CUR tuong tng.

2.6. Khdo sat hiéu qud diéu tri seo ciia Lip-CUR va GelTM-Lip-CUR trén chuét nhat trdng

Vét thuong duoc tao theo quy trinh da dugc mé ta ¢ nghién ciru cua Zhao va cong su [15]. Cu
thé, chudt bach c6 can ning tir 18 — 22 g duoc gay mé bang dung dich ketamine véi lidu luong 2
mg/kg trong luong co thé. Phan 16ng chudt & lung duogc loai bo va vét thwong dang hinh tron co
duong kinh khoang 8 mm duoc tao bang thiét bi chuyén dung. Phan 16 chuét theo cac nghiém
thirc (it nhét 6 con chudt/nghiém thirc), bao gom:

- Nghiém thirc d6i chung (-): vét thuong khong dugc xir Iy CUR (dé vét thuong tu lanh).

- Nghiém thirc dbi chimng (+): vét thuong duoc xir Iy bing CUR dang thd pha trong nudc Véi
ndng d6 0,25 mg/mL.

- Nghiém thic xir ly vét thuong bang Lip-CUR ¢ cac nong d6 CUR khac nhau (0,005
mg/mL, 0,01 mg/mL, 0,05 mg/mL va 0,1 mg/mL).

- Nghiém thirc xir Iy vét thuong bang Gel TM khéng chira Lip-CUR.

- Nghiém thac xir Iy vét thuong bang GELTM-Lip-CUR & cac nong d6 CUR khéac nhau
(0,01 mg/mL, 0,05 mg/mL va 0,1 mg/mL).

B6i ché pham cho chudt mdi ngay hai lan, cho chudt an va udng nudc hang ngay. Sy hinh
thanh seo dugc danh gia vao ngay thir 22 khi ciu tric cua cac vét seo tuong doi 6n dinh [16].
Muc @6 hinh thanh seo duoc danh gia bang cam quan (do kich thuéc bang thuéc ki thuat va quan
sat bang mat).

Ngoai ra, cAu tric seo con dugc danh gia bang phuong phap nhudém collagen. Cu thé, mau da
chuodt sau khi liy ra khoi co thé chudt dugc cb dinh ngay trong dung dich formol 10%. Sau 5
ngay, mau duoc xu ly cit l6p méng 3 pum bang thiét bi cit mé lanh Tissue-Tek Cryo3 B115
Microtome, c¢b dinh trén lame va nhudém collagen theo phwong phap nhuém Masson’s trichrome.
Dau tién, miu tiéu ban mé da dugc ¢b dinh trong dung dich Bouin 15 phut. Sau d6, rira dudi
dong nudc chay 5 phat va tién hanh nhuém voi Haematoxylin trong 10 phit. Mau tiéu ban sau
khi nhuom dugc rira 5 phit bang nuoc cat va cho vao Biebrich scarlet acid fuchsin 5 phdt roi ria
qua nuéc cit. Sau do, dat mau tidu ban trong phosphotungstic acid 10 phut va aniline xanh thoi
gian 12 5 pht, rira lai voi nuée cat 3 1an. Cudi cung, mau tiéu ban duge dé kho va dan lamen dé
quan sat dui kinh hién vi.

2.7. Phwong phdp xir 1y s6 ligu

Gia tri duoc trinh bay bang sb trung binh + do Iéch chuan (n > 3), tinh toan bang phan mém
Microsoft Excel. P thi duoc vé bang phan mém Sigma Plot v12.0. One-way ANOVA véi phép
thir Duncan (p < 0,05) ctua phan mém IBM SPSS Statistics software duoc sir dung dé danh gia su
khéc biét c6 ¥ nghia théng ké gitra cac s liéu trong Bang 2 (kich thudc seo hinh thanh).

3. Két qua va thao luan
3.1. Tong hep Lip-CUR va Gel-Lip-CUR
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Pau tién, Lip-CUR duoc tong hop biang phuong phap hydrate hoa mang lipid két hop voi
song siéu am dé giam kich thudc [13]. Nhu trinh bay & Bang 1, Lip-CUR di duoc tong hop thanh
cdng voi kich thude hat trung binh khoang 229 nm va chi sé phan tan dat gié trj 1a 0,245. Diéu
nay chirng t6 Lip-CUR c¢6 kich thuéc nano va cac hat nano trong dich phéan tan kha dong déu
nhau vé& mit kich thugc. Mat khac, hiéu suat dong goi va stc tai cua Lip-CUR dat lan luot 1a
90,2% va 8,1%, thich hop cho cac thi nghiém in vivo trén chudt nhat tréng.

Bang 1. Thong so déc diém cua Lip-CUR (n = 3)

Kich thwéc hat C K s Thé zeta Higu suat déng géi o
(nm) Chi s6 phan tan (mV) (%) Sirc tai (%)
2296 £7,2 0,245 + 0,008 -26,6 +0,3 90,2+04 8,1+0,2

Bén canh do, két qua Hinh 1 cho thay, kich thudc hat trung binh va thé zeta cua Lip-CUR
thay doi rat it sau 672 gio & nhiét do phong, chang to dich phan tan Lip-CUR twong ddi on dinh.
Diéu nay la do thé zeta cua Lip-CUR dat khoang -26,6 mV (Bang 1), ma theo cac nghién ctu
trude day, cac hat nano co tri tuyét ddi thé zeta I6n hon 20 mV sé tao duoc luc day tinh dién du
I6n gitra cac hat nano 1am cho ching khé két hop véi nhau thanh céac hat c¢6 kich thuéc I6n hon,
do d6 s& co do bén cao [17].

300
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250 4 .-/ :
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o
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) ) &
o al o
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= =
8 3
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L
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Hinh 1. Sw thay déi cua kich thuéc hat trung binh vathé zeta  Hinh 2. Anh chup TEM cua Lip-CUR.
cua Lip-CUR theo thoi gian ¢ nhiér dé phong Miii tén mau vang chi vi tri cua Lip-CUR

Bén canh d6, anh chup TEM (Hinh 2) cho thiy, Lip-CUR c6 dang hinh cau va dat kich thuéc
nano, gop phan chirng minh su thanh céng trong viéc téng hop Lip- -CUR. Mat khdc, nhu trinh
bay & H|nh 3, viéc xtr ly biang CUR dang tho (hoa tan trong DMSO) ¢ ndng dé cao (0,25 mg/mL)
cho ti 1& séng ciia nguyén bao sgi chudt 3T3 chi khoang 53,27%. Viéc giam CUR xuéng nong do
thap hon (0,01 mg/mL) din dén sy gia tang ti 1& song cua nguyén bao soi 1én 75,18%. Diéu nay
la do dung méi hoa tan cia CUR 1a DMSO ¢ mét mire do nao do ciing gay doc hoéc lam giam sy
phét trién t& bao [18]. Bén canh d6, di co rat nhiéu nghién ciru chi ra raing CUR & ndng d6 thip
c6 thé kich thich sy phat trién cua té bao, tuy nhién khi ¢ ndng do cao lai G ché su phét tricn
hodc gy doc cho té bao [19]. Trong khi dé, khi xu Iy CUR ¢ dang Lip-CUR, ti 1¢ sbng cua té bao
cao hon so véi xtr ly CUR dang tho ¢ CaC nong do twong tng. Cu thé, & néng d6 CUR 0,25
mg/mL va 0,05 mg/mL, ti 1 séng cua té bao & nghiém thuc xt ly bang Lip-CUR lan luot 1a
82,9% va 91,8% (so véi cac gia tri 53,27% va 67,48% khi xu ly bang CUR dang thd ¢ cac nong
d6 tuong ung). Diéu nay co thé do hai nguyén nhan: Mgt 1a, DMSO dung dé hoa tan CUR trong
nghiém thirc xir ly bing CUR dang thd tuy ding & nng do thép nhung it nhiéu ciing gy doc cho
té bao; Hai 13, viéc “dong goi” CUR vao trong Lip-CUR sé& gitip CUR phong thich ra tir tir, tir d6
khéng nhiing gitp kéo dai thoi gian tac dung, ma con gidp lam giam doc tinh cia CUR Ién té bao

http://jst.tnu.edu.vn 121 Email: jst@tnu.edu.vn



http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(05): 117 - 125

khi xt Iy & ndng do cao. Diéu nay ciing kha twong dong voi nghién ciu cua Greenwald va cong
su [20]. Két qua & Hinh 3 ciing chi ra rang, ¢ nong d6 CUR 0,01 mg/mL, Lip-CUR hau nhu
khong gay doc cho te bao vai ti I¢ t€ bao song dat trén 98,5%.

160

mmm [CUR] 0,25 mg/mL
140 + mm [CUR] 0,05 mg/mL
I [CUR] 0,01 mg/mL

‘ | il w1
0 I -

Ti 18 séng cia té bao (%)
= =
(2] @ o N
o o o o
.

S
o

Ny
o

Pdiching  CURdang thd Lip-CUR <25°C > 250C
Hinh 3.Ti Ié song cua nguyén bao sei chugt 313 khi duoc Xie Hinh 4. Trang thai vat ly cua GelTM-Lip-
Iy bang CUR dgng thd va Lip-CUR ¢ cac nong do CUR la CUR theo nhiét d¢

0,25 mg/mL, 0,05 mg/mL va 0,01 mg/mL

Véi muc dich nang cao hiéu qua diéu tri seo, Lip-CUR da duogc dua vao hé gel thong minh
nhay nhiét dé tao thanh GelTM-Lip-CUR. Trong nghién ctru nay, GelTM duoc didu ché tir viéc
phdi tron gitra dung dich F127 (15%, w/v) va PVA (15%, w/v) theo ti 1& 1/3 (v/v). Trong do,
PVA Ia mét polymer tan trong nude c6 do twong hop sinh hoc cao va c6 kha nang tao “gel thuan
nghlch nhiét d6” & 19 - 20°C, va Pluronic F127, mot vat liéu duoc nghién cau, sir dung khéa phd
bién dé diéu ché cac hé van chuyén duoc chat, c6 nhiét do gel khoang 39°C & ndng d6 15% (w/v)
[9], [21]. Do do, viéc c6 mat ctia F127 s& gilp nang cao nhiét do gel cua gel théng minh nhay
nhiét 1am tir hdn hop F127 va PVA, dé phu hop véi thuc té luu trit va sir dung. Nhu thé hién &
Hinh 4, GelTM-Lip-CUR ¢ dang long khi nhiét d6 dudi 25°C va gel lai khi nhiét do trén 25°C.
Do d6, thich hop cho céc thi nghiém va tng dung trén ngudi va dong vat dang nhiét (nhiét do co
thé thuong trén 37°C).

3.2. Hiéu qud diéu tri seo ciia GelTM-Lip-CUR

Hiéu qua diéu tri seo cua GelTM-Lip-CUR dugc danh gia thong qua cac két qua danh gia vé
cam quan (Hinh 5A), do kich thuéc seo (Bang 2) va phan tich m6 hoc ving seo (Hinh 5B).

Két qua ¢ Bang 2 cho thay, viéc xur Iy vét thuong bing CUR dang tho (ddi chimg (+)) tuy cho
kich thudc seo nho hon so voi vét thuong khong duoc xt ly (dbi chung (-)), nhung gia tri sai
khéc vé kich thuéc seo 1a khong dang ké. Khi vét thuong duoc xur ly bang Lip-CUR & nong do
CUR tir 0,005 - 0,05 mg/mL thi kich thu6c s¢o da nho hon dang ké so véi cac nghiém thirc dbi
chung. Bac biét, khi xu Iy vét thuong bang Lip-CUR & ndng d¢6 CUR 0,01 mg/mL thi chiéu dai
seo va chiéu rong seo lan luot chi con 3,33 mm va 1,46 mm. Tir d6 cho thay, Lip-CUR dat hiéu
qua diéu tri seo ti wu & ndng d6 CUR nay. Mit khac, két qua ¢ Bang 2 ciing cho thay, viéc xu ly
vét thuong bang Lip-CUR & ndng d6 CUR cao (0,1 mg/mL) lai cho hiéu qua diéu tri seo thap
hon so véi nghiém thirc dbi chimg (+). Piéu ndy c6 thé do & ndng d6 CUR cao, Lip-CUR lai gay
doc cho céc té bao da (Hinh 3), tir 6 gay anh hudng dén qua trinh hinh thanh seo. Két qua ciing
cho théy, viéc xtr ly vét thwong bang GelTM-Lip-CUR cho hiéu qua diéu tri seo tét hon. Cu thé,
khi vét thuong duoc xtr ly bang GelTM (khéng chira Lip-CUR) d3 cho hiéu qué diéu tri seo cao
hon so v&i nghiém thie ddi ching (-) va nghiém thirc dbi chuang (+) véi chiéu dai seo va chiéu
rong seo lan luot 1a 3,87 mm va 1,90 mm. Piéu nay la do, khi GelTM tiép xc voi co thé chuot
(nhiét do co thé 37 — 38°C) thi s& gel lai nén dong vai trod 1a mot mang hydrogel gidp giit 4m cho
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vét thuong, tao diéu kién thuan loi cho cac dai thyc bao san sinh collagenase va protease dé loai
bo cac mo hoai tir, gitip ngan can sy xam nhap cua cac vi sinh vat gy hai tir bén ngoai dé giam
su viém nhidm [10]-[12], tir &6 gitip han ché su hinh thanh seo. Diac biét, nghiém thuc xur ly bang
GelTM-Lip-CUR & nong @ CUR 0,05 mg/mL cho hiéu qua diéu tri seo tot hon so vai nghiém
thirc Lip-CUR & ndng d6 CUR t6i wru (0,01 mg/mL) véi kich thudc seo nhé nhat (chiéu dai seo:
2,81 mm va chiéu rong seo: 1,34 mm).

Mt khac, két qua danh gia cam quan (Hinh 5A) ciing d4 cho théy, viéc xir Iy vét thuong bang
Lip-CUR va GelTM-Lip-CUR & ndng d¢6 CUR tbi wu khong nhing cho kich thugc seo nho nhat
(Bang 2), ma con gidp cho seo hinh thanh md hon so vai cac nghiém thice déi chimg. Hon thé
nira, két qua phan tich md hoc tai vi tri vét seo hinh thanh (Hinh 5B) ciing cho thy rang, &
nghiém thue dbdi chang (-), nghiém thire ddi chung (+) va nghi¢m thirc GelTM (khong chua Lip-
CUR), cau tric md vling se0 van “bat thuong” chi bao gom cac thanh phan collagen,
myofibroblast, ma thiéu di cac thanh phan khac nhu nang 1ong, té bao ma, tuyén ba nhon, mach
mau,... [13]. Trong khi d6, hinh anh md hoc viing seo cua nghiém thic xir ly bang Lip-CUR ¢
nong d6 CUR 0,01 mg/mL cho thay, ciu tric mé ving seo (miii tén mau xanh duong trong hinh
nhuém md, Hinh 5B) da bat dau hdi phuc véi su xuat hién cua cac thanh phan cé trong mo da
binh thuong (nhu dé cap & trén), tuy nhién, cau tric vang da bat thuong (mili tén mau do) van
con. Piac biét, hinh anh md hoc ving seo khi vét thuong duoc xir Iy bang GelTM-Lip-CUR ¢
nong d6 CUR 0,05 mg/mL cho thay, tuy seo (miii tén mau xanh dwong trong hinh nhuém m,
Hinh 5B) van c6 kich thudc nhit dinh (chiéu dai: 2,81 mm va chiéu rong: 1,34 mm) nhung cau
tric md vung seo da gan nhu hoi phuc hoan toan, vung ciu tric mo “bat thuong” (mii tén mau
d6) chi con rat it. Piéu nay ciing gop phan giai thich vi sao seo ¢ nghiém thirc nay lai md nhat
(Hinh 5A).

Bang 2. Thong so dac diém cua Lip-CUR (n > 6)

Lip-CUR GelTM-Lip-CUR
cl?li('); cl?& 01 0,05 0,01 0005 | corrm 01 0,05 0,01
) g +) g mg/mL mg/mL mg/mL mg/mL mg/mL mg/mL mg/mL
Chidudai | 484+ | 470+ | 482+ 371+ 3,33+ 3,83+ 3,87+ 33l + 2,81+ 3,47 +
seo (mm) | 0,42 0,772 0,272 0,33be 0,21¢ 0,24b 0,28b 0,28¢ 0,29¢ 0,22b¢
rgnh‘z‘éo 202+ | 165+ | 1,602 166 + | 1,46 + | 170 = 1,90 + 1,51+ 1,34+ 1,57 +
-(mgm)- 0,30° | 0,29% | 0,18% 0,14bc 0,13¢ 0,21b 0,232 0,19¢ 0,17¢ 0,15¢

Ghi cha: Cac chi céi khac nhau trong ciing 1 dong chi si khac bié c6 y nghia thong ké bang phwong phdp
One-way Anova, phép th:: Duncan (p<0,05)

Ky

Lip-CUR 0,01 mg/mL

®)

Doi chimg (-)

Poi chimg (-)

Dbi chimg (+)

GeITM-Lip-CUR 0,05 mg/mL

Doi chimg (+)
s
7

GelTM

Hinh 5. Hiéu qud diéu trj seo ciia GelTM-Lip-CUR trén chugt nhat trang (A) Hinh anh seo hinh thanh va
(B) Hinh dnh phéan tICh’mO hoc cua mé ving seo ¢ thoi dgem 22 ngay. D¢ dai mili tén mau xanh duong chi
do dai vet seo, miii tén mau do chi ving bat thuwong cua cau tric md ving seo
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4. Két luan

Lip-CUR da dugc tong hop thanh cong véi kich thudc hat trung binh, chi sé phan tan, thé
zeta, hiéu suat dong goi, suc tai dat lan luot 1a 229,6 nm, 0,245, -26,6 mV, 90,2%, 8,1% va c6 do
bén twong ddi cao. Lip-CUR it giy doc cho nguyén bao sgi hon CUR dang thé va Lip-CUR &
nong do CUR nhé hon 0,05 mg/mL hau nhu khéng gy doc cho té bao. GelTM-Lip-CUR dugc
diéu ché thanh cong tir hdn hop Pluronic F127 va PVA véi trang thai long & nhiét o nho hon
25°C va trang thai gel khi tiép xuc véi nhiét do co thé. Két qua khao sat trén chut nhat trang cho
thay, Lip-CUR cho hiéu qua diéu tri seo tét hon CUR ¢ dang tho va dat hiéu qua téi wu & ndng do
CUR 0,01 mg/mL. Hon thé nita, GeITM-Lip-CUR cho hiéu qua diéu tri s¢o tét hon Lip-CUR va
dat hiéu qua diéu tri t5t nhat & nong 6 CUR 0,05 mg/mL. Két qua phan tich mé hoc cho thay cau
trdc da ving seo cua nghiém thic xir ly bang GelTM-Lip-CUR & nong ¢ CUR 0,05 mg/mL da
hdi phuc gan nhu hoan toan.

Loi cam on

Téc gia xin giri 1oi cam on chan thanh dén Vién Nghién ctu hat nhan da hd trg cho nghién
chru nay.
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