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MO DAU

Hién nay, thuc va san pham chiam soc sic khoe ¢d ngudn géc tu nhién ngay
cang chiém wu thé trong nganh Duoc hién dai. Xu hudng nay két hop viéc khai
thac kinh nghiém y hoc c6 truyén phong phu va nén vin minh am thuc da dang
cua cac dan toc phuong Pong, cung vai nhitng thanh tuu dat dugc trong céng
nghé chiét xuat tinh ché cac hop chét tu nhién, va nhiing tiém ning to 16n vé
ngudn tai nguyén sinh hoc nhiét déi 1a nhirng tién dé quan trong dé diy manh
nghién cau cac hoat chét tu nhién c6 hoat tinh sinh hoc nham tng dung trong
diéu tri bénh cling nhu cham soc stc khoe con nguoi.

Cao 6t (capsicum oleoresin) 1a mot san pham chiét xuat dung moi hiru co tir
qua cua cdy 6t, thuoc chi Capsicum. Cao 6t duoc sir dung rong rai nhu mot chat
phu gia thuc pham dé bao quan va ting cudng huong vi. Hon thé nira, chiét
xuét ethanol cao 6t da duoc bao cao cé nhiéu hoat tinh sinh hoc khac nhau nhu
chdng ung thu, chdng béo phi, chéng oxy hda va chéng viém. Tuy nhién, trong
linh vuc Duoc hién nay, viéc ttng dung cao 6t bi han ché béi mot s nhuge
diém ctia N6 nhu mui vi cay néng, cam giac nong rat khi tiép xuc, do hoa tan
thap va sinh kha dung kém.

Chinh vi thé, mot sé phuong phéap bao boc va dan truyén dugc chat c6 thé duoc
a4p dung dé khac phuc nhitng han ché nay. Trong sé d6, cac vat liéu c6 tinh
tuong hop sinh hoc nhu liposome duoc béo céo nhiéu trong nhiing thap ky gan
day. Liposome Véi cau trac trong tu mang té bao va do tuong hop sinh hoc cao
gilp xam nhap vao ma té bao théng qua hé tuan hoan ma khong gay doc cho té
bao, ting cuong tap trung thudc & mo dich va nha cham thudc. So véi cac chat
mang khac, liposome 1a mét trong nhitng hé van chuyén hoat chat rat tiém nang.

Véi nhitng 1y do trén, dé tai “Nghién ciru tong hop va danh gia tinh chit hé
nanoliposome mang cao ethanol ét dinh hwéng gay ddc té bao trén dong
MCF-7” duoc tién hanh vai mong muén bude dau thdng qua viéc nang hoa
cao 6t bén trong hé chat mang nanoliposome sé& gitip han ché tac dung phu, ting
sinh kha dung cua cao 6t, sau d6 ¢ thé hudng dén nghién cau kiém soét giai
phong thudc va phan phéi thuéc ding muc tiéu. Do d6, ngoai y nghia vé mat
khoa hoc, nghién ctu con mang ¥ nghia thyuc tién gop phan tng dung hoat chat
tiém nang nay trong linh vuc diéu tri bénh va cham soc stuc khoe cong dong.



CHUONG 1. TONG QUAN

1.1. VAT LIEU NANO PHAN PHOI THUOC

Sy phét trién cua vat liéu nano mang thudc tng dung trong linh vuc y sinh da
thu hat nhiéu sy chd y trong nhiing thap ky qua. Cac nd lec nghién ciru da duogc
tap trung vao viéc xay dung cac hé thong phan phdi thubc khac nhau, nham
khic phuc nhiing han ché caa cac dang bao ché thong thuong va dé dam bao
cai thién sinh kha dung, giam tac dung phy, giai phong thudc duoc kiém soét
va phan phéi dung muc tiéu.

Vat liéu nano phan phai thudc nén vé co da dat dugc thanh tyu noi bat nhu hat
nano silica trung tinh duoc chirc nang hoa cho thay phan tmg khi thay d6i kich
thich xung quanh, chang han nhu nhiét d6, pH, oxy héa khtr, &nh sang, siéu am,
tr truong hoac dién truong, enzyme, oxy hda khiur, ROS (reactive oxygen
species), glucose va ATP (Adenosin Triphosphat), hoic su két hop cua ching,
lién tuc da cach mang hoa cac ung dung tiém ning cua hat nano silica trung
tinh trong k¥ thuat y sinh [1].

Bén canh do, vdt liéu nano phan phéi thuéc nén hitu co da dat nhiéu tién bo
vuot bac. Trong d6 phat trién manh mé nhat 1a cac vat liéu nano mang thudc
dua trén co so lipid (lipid nanoparticle, LNP). LNP da dong mot vai tro quan
trong trong su thanh céng caa nhiéu loai thudc diéu tri ung thu va dugc coi la
vat liéu dan dau trong hé théng phan phdéi thudc & kich thuéc nano. LNP duoc
phan thanh 5 loai ty thudc vao phuong phap ché tao va cac dac tinh hoa ly cua
cdng thirc, bao gom: liposome, niosome, transfersome, cac hat nano lipid ran
va chat mang lipid c6 c4u triic nano. Cac LNP déu co cau trdc tiéu cau dic
trung, nhung chil yéu khac nhau vé loai thanh phan cau trdc (hinh 1.1) [2,3].

Liposome: Liposome dugc cau trdc bai phospholipid va cholesterol, 12 nhiing
thanh phan tuong tu cau tric ctia mang té bao nén do tuong hop sinh hoc cao,
gilip xam nhap vao ma té bao théng qua hé tuan hoan ma khong gay doc cho té
bao, c6 kha ning bao vé thudc va ting cudng tap trung thudc & mé dich va nha
cham thudc. Tuy nhién, liposome c6 mét s nhuoc diém nhu d6 6n dinh bao
quan thap do ro ri thudc trong moéi truong.

Niosome: Niosome duoc hinh thanh bai cac chat hoat dong bé mit khong ion
va cholesterol trong moi truong nude. Hon nita, 16p vo trung tinh cua ching



thé hién kha ning twong thich khi so sanh véi cac liposome tich dién duong.
Mic du ¢ cac dic tinh vu viét, niosome ciing bi rd ri thuc va két tu hat do
thiéu luc day ion.

Transfersome: Transfersome 1a c4c hat nano dan hoi hoic ¢6 thé bién dang bao
gom phospholipid, chat hoat hda canh va cholesterol. Viéc bd sung chat hoat
h6a canh nang cao tinh linh hoat ciia chung, thiic day su tham thdu vao mé cao
hon. Transfersome cho thay kha ning tham nhap va hiéu qua bam cao nhat dbi
véi cac phan tir wva m&. Su phan huay oxy hda cua chdng va chi phi nguyén liéu
cao van 1a mot thach thire dé san xuat loai hat nay véi sé luong 16n.

Hgt nano lipid ran (SLN): SLN duogc 1am tir chat béo ran va chét hoat dong bé
mit dé tao thanh hat nano hinh cau véi 18i lipid ran va vo don 16p. Ching thé
hién hiéu qua bao boc d6i vai céac loai thuc Ky nude cao hon so véi liposome
vi chling khéng c6 18i chira nudc. L&i cimg nay ciing cai thién d6 6n dinh cua
SLN so vai liposome. Viéc san xuat SLN khéng can dung mdi hitu co, gitip
loai bo nguy co doc hai do du lwgng dung mai gay ra.

Chdt mang lipid c6 cdu trac nano (NLC): NLC da duogc phat trién dé tang
cuong kha nang bao boc thude va ngin ngtra ro ri thude. Ldi NLC duoc cau tao
boi hdn hop lipid rin va long dé tang tai thudc va e ché su giai phong thude
trong qua trinh bao quan, con vo bén ngoai la chat hoat dong bé mat don 16p.
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Mot cach tong quat, mac du liposome c6 mot s6 han ché nhat dinh, song hién
nay liposome van duoc coi la mot trong nhitng hé mang thudc 1y tudng dé cai
thién tinh 6n dinh, phan phéi va sinh kha dung cua thudc. Nhitng van dé lién
quan dén liposome s& duoc trinh bay chi tiét & phan tiép theo.

1.2. LIPOSOME
1.2.1. Giéi thiéu vé liposome

Liposome duoc nha huyét hoc nguoi Anh, Alec D Bangham, mé ta lan dau tién
vao nam 1961. Sau do, vao ndm 1980, liposome nham muc tiéu dau tién duoc
phat trién da cai thién dang ké hiéu qua diéu tri bang cach ting tich tu tai cac
mo, co quan, t& bao dich ma khong giai phong thude dén cac vi tri khac. Vao
nhitng nam 1990, Co quan Quan ly Thyuc pham va Duoc pham Hoa ky (FDA)
phé duyét lan dau tién thuéc Doxil®, mot liposome tang hinh bao boc
doxorubicin duoc sir dung dé diéu tri 1am sang ung thu budng tring va ung thu
va di can [2].

Liposome 1a mét loai cau tric sinh hoc nguon goc hitu co voi thanh phan cau
tao chi yéu I1a phospholipid va cholesterol. N6 ¢6 cau trdc hinh cau don 16p
hodc da 16p bao boc mét khoang chira nudce bén trong. Kich thudc cia cac tui
hinh cau nay c6 thé dao dong tir vai nanomet dén vai micromet [4]. Nén tang
cho su ty lap rap (self-assembly) cua cac liposome la cac tuong tac ky nuéc va
luc Van der Waals gitra phospholipid va cac phan tir nuéc. Do vay, liposome
c6 thé mang ca thudc ua nudc va ky nudc. Thude wa nudc s& dugc phan bd
trong khoang nudc caa liposome, con thudc ky nudc thi phan bé gita 16p
phospholipid kép (hinh 1.2).
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Hinh 1.2 Cau trdc co ban caa liposome



1.2.2. Phan loai liposome

1.2.2.1. Duwa trén kich thwéc va sé lép mang phospholipid kép

Liposome c6 thé dugc phan loai dwa trén kich thuéc va s I6p mang
phospholipid (PL) kép, cu thé dugc trinh bay trong bang 1.1 va hinh 1.3 [5].

Bang 1.1 Phan loai liposome theo kich thudc va so 16p

STT Phan loai S6 lop/Kich thuéc
Liposome don 16p kich thuéc nho 1 16p PL kép, c6 kich thuac tir 20 —
(Small Unilamellar Vesicle, SUV) 100 nm
Liposome don 16p kich thudc I6n 1 16p PL kép, c6 kich thudc > 100
(Large Unilamellar Vesicle, LUV) nm

Liposome don 16p kich thudc ..
NN _ 1 16p phospholipid kép, c6 kich
3 khong 16 (Giant Unilamellar PP iiﬁréilill frlf co K¢
Vesicle, GUV) H
A Liposome da 16p (Multilamellar 5-25 16p PL kép véi nhiéu ngan
Vesicle, MLV) nudc dong tam, kich thude > 0,5 um
5 Liposome da nang (Multivesicular Go6m nhiéu nang nho nam trong

Vesicle, MVV)

liposome, c6 kich thudc > 1 pm

/

S
Gy
Liposome don lop
kich thuéc l6m
(LUV)

’ \&\\\\\\\\\\ i ////// Dy

. /
$§\\\ \\\S\\ \(S(( [Wf/j N\ { ////< ‘
y / y ¥ )

“ ////

! 4‘ 47 \ §§
iy 5 §

L

) Jl

Liposome da lép
(MLV)

(( I//;

o\\‘ﬁ\n ) /;,5’// P

Llposome don lop
kich thuwéc nho
(SUV)

Liposome da nang

(MVYV)

Hinh 1.3 Phan loai liposome theo kich thudc hat va sé 16p phospholipid kép



1.2.2.2. Duwa trén khd nang bién tinh bé mat vt liéu va muc dich sir dung

Liposome ciing c6 thé duoc phan loai dya trén kha nang bién tinh bé mat vat
liéu va muc dich sir dung nhu duoc trinh bay ¢ hinh 1.4.

Liposome thong thwong (conventional liposome): 1 loai liposome co ban nhat
va ciing 1a thé hé liposome dau tién dugc phat trién, trong thanh phan mang chi
chura cac lipid tich dién am, duong hoac trung tinh.

Liposome PEG hoda (PEGylated liposome): nhd dugc bao phu bén ngoai 16p
mang phospholipid kép 1a cac polymer ua nudc, liposome co kha nang “tang
hinh” trugc hé mién dich cia co thé, gitp 1am ting thoi gian tuan hoan cua
liposome, giam ty 1& dao thai thudc. Mot trong sé nhiing polymer duoc ung
dung thanh cong va pho bién nhat hién nay la polyethylene glycol [6-8] .

Liposome nhdm muc tiéu (ligand-targeted liposome): sir dung cac phdi tu
huéng dich nhu protein, polypeptide, chudi carbohydrate, khang thé,... c6 kha
nang nhan biét va lién két véi muc tiéu thong qua co ché mién dich twong tac
khang nguyén — khang thé hoac phéi tir — thy thé (ligand — receptor) trén mang
té bao. Cac phdi tir c6 thé duoc gan truc tiép trén mang phospholipid kép hoic
gan ¢ dudi ctia polymer bao vé [9].

Liposome da chirc nang (multifunctional liposome): 1a sy két hop nhiéu chuc
nang khac nhau trén cing mot céu trac liposome dé phuc vu cing lic nhiéu
muc dich nhu két hop chan doan va diéu tri (theranostic liposome) [10].
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1.2.3. Thanh phan chinh cia liposome

Thanh phan chinh cua liposome bao gdm phospholipid, cholesterol va mot s6
chat hoat dong bé mat.

Phospholipid: Chiém ty I¢ 16n trong thanh phan cau tao cua liposome la
phospholipid. Day 1a mot loai lipid chira phospho va c6 cau tric ludng tinh bao
gom dau phosphate ua nude va dudi hydrocarbon ky nude duoc lién két véi
goc alcohol. Ban chat ludng tinh 1y giai cho kha ning tu lap rdp cua
phospholipid khi dua vao phéan tan trong moi truong nudc, tao thanh I6p mang
lipid kép, nhii hoa dé on dinh nhii twong. Phospholipid ciing 14 thanh phan chinh
ciia mang té bao. Do do, liposome co tinh tuwong hop cao vai té bao va mo.
Ngudn géc caa phospholipid duoc sir dung trong cac cong thirc tong hop c6 thé
la tu nhién, tong hop hoac ban tong hop. Liposome téng hop tir phospholipid
tu nhién thuong cé do twong hop sinh hoc cao hon cac loai khac [11].

Lecithin dugc st dung trong cong thac bao ché 1a mot dang
phosphatidylcholine khong bo hoa chiét xuat tir dau nanh, nén an toan, tranh
nguy co lay nhiém virus nhu céc loai lipid c6 ngudn géc dong vat khéc, hiéu
qua nang hoa thudc tot, gia thanh ré, phii hop cho san xuat quy mé cong nghiép.
Tuy nhién, lecithin c6 xu hudng hinh thanh liposome véi nhiéu 16p
phospholipid kép va kém 6n dinh [12].

Cholesterol: Mot thanh phan khéng thé thiéu trong cau triic mang phospholipid
kép cua liposome d6 chinh 1a cholesterol. Cholesterol duoc s dung nhu mot
chat 1am 6n dinh giup lam ting kha nang lién két gitra cac phan tir phospholipid,
tang d6 cung caa I6p phospholipid kép, giam kha ning tham thau ciia mang doi
véi céc chat dién giai va khong dién giai, chdng lai su két tu cua cac hat
liposome. Cholesterol 1a mot chat béo steroid c6 mit & mang té bao cua cac md
trong co thé va duoc van chuyén trong huyét twong caa moi dong vat [13].

Chdt hogt déng bé mdt: Chat hoat dong bé mat 14 cac phan ti c6 cau trdc ludng
tinh. Ching c6 ung dung tiém ning trong 6n dinh céng thic thude hozc hd tro
van chuyén thudc. Chat hoat dong bé mit duoc phan 1am 2 loai chinh 1a chat
hoat dong bé mat ion nhu CTAB (cetyl trimethylammonium bromide) va chat
hoat dong bé mat khong ion nhu Tween 80 (polysorbate 80) [12].



Cholesterol Lecithin

Hinh 1.5 Céng thtic cau tao cua cholesterol, lecithin va CTAB

Cac yéu t6 nhu ty 1¢ thanh phan, phuong phap tong hop va sy bién tinh bé mat
vat liéu déu anh huong tinh chat caa liposome. Phan tiép theo cua luan van s&
trinh bay vé cac phuong phéap tong hop liposome.

1.2.4. Phwong phap tong hop va giam kich thwéc liposome
1.2.4.1. Phwong phdp hydrate hoa mang lipid

Phuong phap hydrat hoa mang lipid duoc Alec Douglas Bangham dua ra vao
nam 1964 va 1a mot trong nhitng phuong phap phd bién nhét hién nay dung dé
tong hop liposome. Co ché hinh thanh liposome theo phuong phap Bangham
1a tao 16p mang phospholipid mong bang phuong phap cd quay chan khong va
bao boc lay dugc chét trong qua trinh hydrat hoa. Duoc chat wa nudc thi hoa
vao dung méi nude, duoc chat ky nudc thi cho vao dung méi hitu co [14]. Cac
budce tién hanh dugc md ta nhu hinh 1.6.
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Hinh 1.6 So db tong hop liposome bang phuong phéap hydrate héa mang lipid



Tao mang lipid: Hoa tan hdn hop lipid trong dung méi thich hop, ti 1& 10 - 20
mg lipid/1ml dung méi, sau d6 boc hoi dung méi dé tao thanh mang mong lipid
st dung thiét bi cit quay chan khéng hoic dong kho lipid. Dugc chét co thé
phdi hop va hoa tan vao dung mdi hiru co cung vai cac lipid dé qua trinh béc
hoi dung méi ciing tao diéu kién cho duoc chét lién két véi lipid.

Hydrate hoa: Hydrate hoa lipid v&i moi trueong hydrate, ¢ nhiét @6 va thoi gian
thich hop, két hop quay tdc do cao tang hoa tan dé tao thanh hon dich liposome.
Moi truong hydrate hoé tuy theo loai lipid va muc dich mang thudc c6 thé 1a
nudc, dung dich NaCl 0,9 %, dung dich dém (citrat, phosphat, Hepes...), dung
dich dudng (glucose, dextrose, sucrose. ..). Méi trudng hydrate hoa co thé chira
mubi, chat on dinh, dugc chat. Quéa trinh hydrate hoa nén duoc tién hanh & nhiét
d6 cao hon nhiét d6 chuyén pha cua lipid T, khoang 10 °C nham dam bao tinh
linh dong trong qua trinh sap xép hé mang thude, théng thuong tir 50 — 60 °C.
Thaoi gian hydrate hoa phu thugc vao loai phospholipid [15,16].

1.2.4.2. Phwong phap tiém ethanol

Pugc Batzri va Korn md ta nam 1973, con duoc goi 1a phuong phap pha loang
ethanol hay tiém ethanol. Quy trinh bao ché gom cac budc: hoa tan
phospholipid va céc thanh phan tao mang vao ethanol, bom nhanh dung dich
nay vao moi trudng nudc cat hoic hé dém Tris hydrochloric, két hop khuay
tron. Do thay d6i dung méi tao thanh cac SUV c¢6 kich thuéc khoang 25 nm.
Str dung siéu loc dé loai ethanol va tinh ché liposome. Liposome thu dugc c6
kich thugc nho (30 - 110 nm) kha dong nhat ma khéng phai trai qua qua trinh
siéu 4m. Uu diém cua phuong phap nay 1a st dung dung méi khong qua doc
nhu ethanol va dé dang mé rong quy moé [17].

1.2.4.3. Phwong phdp tiém ether

Hoa tan duoc chat trong nude, dun cach thiy dé duy tri nhiét d¢6 khoang 55 —
65 °C. Hoa tan cac thanh phan tao mang liposome vao ether hoic diethyl ether/
methanol. Bom tur tir dung dich ether vao dung dich nudc tir phia day, khi tiép
xUc voi pha nudc, ether boc hoi dudi 4p suat giam tao thanh liposome khong
dong nhat c6 kich thudc 200 — 1000 nm. Phuong phép tién hanh nhanh nhung
hiéu suat tao liposome thap, dugc chat phai tiép xtc vai nhiét do va dung moéi,
c6 thé anh huong toi do on dinh cua ché pham [18].
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1.2.4.4. Phwong phdp béc hoi pha dio (Reverse — phase evaporation
method)

Phuong phép bdc hoi pha dao st dung cac dung méi hiru co nhu diethyl ether/
isopropyl ether hoic hén hop cua diethyl ether: chloroform (1:1 v/v) va hén
hop cua chloroform: methanol (2:1 v/v) hoa tan phospholipid. Tién hanh béc
hoi dung moéi dudi p suat giam. Hoa tan tra lai hon hop cac thanh phan bang
mét dung moi khdng tron 1an dugc voi nude. Bé tao micelle dao, thém pha
nudc va siéu am trong khoang thoi gian thich hop cho dén khi tao thanh hé
phan tan dang nhil twong nudc trong dau. Cac micelle dao ¢ cau tric gom
phospholipid don 16p bao quanh nhan nuée. Sau d6, boc hoi tir tir dudi 4p suat
giam dé loai dung méi hitu co, khi d6 cac micelle sat nhap vao nhau, hé chuyén
sang trang thai gel. Tiép tuc qua trinh bbc hoi dung méi, khi dat téi diém gioi
han, trang thai gel bi bé gdy cac micelle bi pha v& phospholipid tai sip xép tao
cau truc lipid kép va hinh thanh liposome (hinh 1.7).

Phospholipid Thudc
+ Cholesterol hoa tan
+ Chét hoat dong trong
bé mat nuwée cat
l l Hbn dich
Liposome

Cé quay

dung méi dung méi A X
W‘g%@ chan khong

hiru co nwéc

Trén vao Siéu am

Hinh 1.7 So db tong hop liposome bing phuong phap bdc hoi pha dao

Uu diém chinh cua phuong phap nay 1a ty 16 dong gbi duoc chét cao, phu hop
dé bao ché liposome mang céc chat ¢ cau tric phan tir cong kénh, kich thudc
l6n nhu albumin. Tuy nhién, nhugc diém cua phuong phap 1a tao ra céc
liposome c6 kich thudc 16n, khong déng nhét, trong qué trinh bao ché st dung
nhiéu dung méi hiru co, can ¢ bién phép loai va kiém soat dung méi ton du va
nhitng kho khan dé mé rong quy mé [19].
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Liposome sau khi dugc bao ché thuong cé kich thudc 16n va da 16p nén can
cong doan tiép theo 1a giam va déng nhat kich thudc tiéu phan bang cac phuong
phap sau:

1.2.4.5. Phwong phdp siéu am

Liposome da 16p kich thudc 16n c6 thé phan chia va tai tao thanh céc liposome
don 16p kich thuéc nho tir ning luong siéu am sir dung thanh siéu &m hoic bé
siéu am. Thanh siéu am cho hiéu qua cao nhung chi tac dung véi thé tich nho
va d& 1am néng hoic dua tap vao mau, con bé siéu am co thé ap dung cho luong
16n miu nhung khé kiém soat dugc kich thuéc va d6 dong nhat kich thuée do
kho kiém soat dugc céc thong so siéu am [7],[15].

1.2.4.6. Phwong phdp nén/ ddy qua mang

Nguyén tac cua phuong phép la day liposome qua mang (polycarbonate) c6
kich thugc 16 x6p phi hop. Do d6 liposome da 16p 16n ¢6 thé bién dang va tro
thanh liposome don 16p hoac nanoliposome tuy theo kich thudc cta mang.
Thong thuong can day nhiéu chu ky va sir dung mang c6 kich thudc tir 16n dén
nhé dan. O quy md nho, sir dung thiét bi cam tay. V&i quy md 1én, sir dung
thiét bi nén &p suat cao véi khi tro (con goi 1a dong nhat hod &p suét cao) dua
trén nguyén tac sir dung &p suat lam nhiéu loan dong chay cia hé phan tan, ting
tbc d6 va cham cua c4c giot dan tdi c4c tiéu phan dugc phan chia nho hon [20].

So sanh gitta phuong phép siéu am va phuong phap day qua mang véi thé tich
nhé cho thiy phuong phap siéu &m ¢d thé nhanh chong cho kich thudc nho, con
phuong phap day qua mang can lap lai nhiéu chu ky méi giam duogc kich thudc
nhung do d6ng nhat cao hon. Ngoai ra, liposome cd thé duoc dong hoa bang
phuong phap dong lanh - giai dong (freeze- thawed) hoac phuong phap vi héa
long (microfluidization) [19].

1.2.5. Ung dung cia liposome phan phéi thudc diéu tri ung thw

Trong su da dang cta cac chat mang nano, liposome da duoc chang minh 1 ¢6
kha niang mang thudc ung dung phan phdi diéu tri ung thu do tinh tuong thich
sinh hoc cao, kha ning phan hay sinh hoc hoan toan, doc tinh thap va kha niang
bao boc duoc cac hoat chat ca wa nudc va Ky nude, don gian hda viéc phan phoi
thudc dén vi tri khéi u. Hon nita, liposome con ¢ tac dung bao boc bao vé hoat
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chat khoi méi truong 1am phan hay thudc nhanh chéng va giam tac dung phu
cua thudce [7],[9].

Cac thudc duoc bao ché dudi dang liposome ¢é kha ning di vao siu trong mé
té bao ung thu qua cac 16 ro c¢6 kich thudc 16n hon 400 nm trén thanh mach
méu caa khéi u ma khdng thé di qua cac khe hd ¢6 duong kinh nhé hon 10 nm
trén thanh mach méau binh thudng, nho d6 han ché sy dao thai thudc qua gan
va than, ting thoi gian lwu théng cua thude. Khi di vao co thé, theo hé théng
tuan hoan, liposome di chuyén va tap trung & md té bao ung thu nhd hiéu Gng
tang cuong tinh thim va luu giit (Enhanced Permeability and Retention effect,
EPR) (hinh 1.8) [21].

Té bao
binh thwong -

#! Liposome nang hoa thuéc

® Thuéc tw do

% Sk ©

“  Tée bao ndi mé @ ol 3
‘@ Te bao
khéiu

Hinh 1.8 Hiéu ung ting cuong tinh thdm va luu giit (EPR)

Céc loai thubc ung thu di duoc bao ché dudi dang liposome nhu
doxorubicin liposome (Doxil®/ Caelyx®), daunorubicine liposome
(DaunoXome®) va liposomal cytosine b-arabinoside (DepoCyte®) [2].

Hién nay, nhitng nghién ciu vé tng dung liposome mang thudc diéu trj ung thu
khong ngimg ting 1én cho thay liposome duoc van duoc coi 1a hé thong chat
mang nano din dau trong phan phdi thudc. Viéc sir dung céng nghé liposome
dé phan phdi chiét xuat thién nhién hoat tinh duoc béo c4o gan day. Viéc nang
hoa hoat chat thién nhién vao liposome d cai thién dang ké hiéu qua cua ching
so vé&i dang hop chét tu do [22,23].

Do d6, nghién ctru ndy da hudng dén hé liposome mang cao 6t, mot hoat chét
thién nhién voi hoat tinh da dang c6 nhiéu ¢ng dung tiém niang. Phan tiép theo
trong luan vin sé trinh bay vé cao 6t.
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1.3. CAOOT
1.3.1. Giéi thiéu vé cao 6t

Cao 6t (CO, capsicum oleoresin) 1a mot chiét xuat dau tir qua cua cay ot thuoc
chi Capsicum, ho Ca (Solanaceae). Hoat chat duoc quan tdm nhiéu nhat trong
ca0o 6t l1a cac capsaicinoid, bao gdém capsaicin, nordihydrocapsaicin,
dihydrocapsaicin, homodihydrocapsaicin, homocapsaicin. Trong d6, capsaicin
va dihydrocapsaicin 1a thanh phan chinh cua cao 6t duoc chitng minh c6 nhiéu
loi ich cho strc khoe [24].

Trong doi song thudng nhat, cao 6t duoc sir dung rong rii nhu mot chat phu
gia thuc pham dé bao quan va ting cudng huong vi. Trong y hoc, cao 6t duoc
st dung trong mot s6 loai thude giam dau co bap va khép lién quan téi viem
khép, dau lung, bong gan [25,26]. Ngoai ra, nhiéu hoat tinh sinh hoc khac cua
cao 6t da duogc bdo cao nhu khang ung thu [27,28], khang oxy hoa va khang
viém [24],[29-31], chdng béo phi [32-34], khang khuan [35,36] va cd lgi ich
cho cac bénh tim mach, tiéu héa [37].

Tuy nhién, viéc tng dung cao &t bi han ché béi mot s6 nhuoce diém nhu do tan
kém, khé tham thau qua da dan dén sinh kha dung kém va gay nén céc dung
phu ndng rat trén da [38]. Mot s6 nghién ctu trén thé gigi chi ra rang, khi nang
hoa cao 6t trong mot sb hé mang nano giup tang kha niang tham thau vao da,
giam tac dung phu (do, néng) va tang hiéu qua diéu tri ctia cao ot [31],[32].

1.3.2. Tinh hinh vé ngudn nguyén liéu 6t & Viét Nam

O Viét Nam, 6t 1a mot loai cay gia vi 6 gia tri kinh té cao, dugc trong cha yéu
tai cac tinh mién Trung va Nam Bo. Nhitng nam gan day, mot so tinh ving
Pong bang Séng Hong ciing da bat dau trong ot vai dién tich 16n nham cung
cap nguyén liéu cho cac nha may, cac cong ty san xuat cac mat hang thuc pham
dé tiéu thu va xuat khau, dem lai lgi nhuan cao.

Céc tinh trong 6t tai Viét Nam nhu Thai Binh, Quang Binh, Quang Nam, Binh
Dinh, An Giang, Déng Thap, Tién Giang, Long An, Lam Déng, Vinh Phuc,
Thai Binh, Nam Dinh va mot s6 tinh thanh khac. Dién tich trong 6t khoang
2.000 ha/nam (nam 2014) va san luong 6t khoang 80.000 tan/ndm (nam 2013)
(S6 liéu Tong cuc Thong ké Viét Nam, nam 2013 — 2014)

Céc loai 6t gia vi duoc trong rat pho bién ¢ Viét Nam la gidng Capsicum
annuum nhu 6t bell pepper (6t chuéng Pa Lat), 6t Cayenne (6t strng) va giong
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Capsicum frutescens nhu 6t hiém (6t xiém, 6t chili), 6t chi thién (6t hiém lai)
[39].

Trong tinh hinh dich bénh Covid-19 thoi gian qua khién xuét khau 6t gap kho
khin, 1am cho gi& 6t giam manh, gay ton that kinh té nang né cho ngudi néng
dan tréng 6t & Viét Nam. Do d6, viéc nghién cau nang hoa cao 6t vao liposome
dinh hudng tng dung trong y sinh duoc khéng nhitng cé y nghia khoa hoc va
thuc tién, gidp diéu tri, cham soc stc khoe cong ddng ma con gidp tiéu thy san
lugng 6t dang ké, gidp nang cao gia tri kinh té cua qua 6t cho nguoi ndng dan
trong 6t & Viét Nam.

1.3.3. Thanh phan hda hoc quan treng trong qua ét

Thanh phan héa hoc quan trong trong quéa qua 6t bao gdm céc loai capsaicinoid,
chat mau, vitamin va chat béo [39-42].

1.3.3.1. Capsaicinoid

Cac hop chat capsaicinoid thudc ho alkaloid, c6 cau tric vanillylamid, mach
nhanh 1a cac acid béo tir 9 - 11 carbon, bao gdom capsacin, dihydrocapsaicin,
homocapsaicin, homodihydrocapsaicin, norcapsaicin va nordihydrocapsaicin.
Nhom chat nay lam nén vi cay ciia qua 6t va 1a nhom céc hoat chat quan trong
tmg dung 1am nguyén liéu trong my pham va dugc pham [39,40].

0 0
-
N N
HJ\M’\( ! w
HO HO
OCH, Capsaicin OCH, Dihydrocapsaicin
j\/\/\)\ M
N N
H H
HO HO
OCH, Nordihydrocapsaicin OCH, Homodihydrocapsaicin
0
N )J\/\\/W
H
HO

OCHs, Nonivamide

Hinh 1.9 C4c hop chét capsaicinoid trong qua 6t
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1.3.3.2. Chdtmau

Cac chat mau chinh trong qua &t 1a carotenoid nhu capsanthin, cryptoxanthin,
zeaxanthin, lutein, betacarotene va chlorophyll. Cac chat mau nay c6 gia tri
trong cong nghiép duoc pham, thie phdm va my pham [40] .

1.3.3.3. Cac logi vitamin

Trong qua 6t c6 chira ham lugng vitamin phong phi bao gém vitamin C, A, E,
phtc hop vitamin B. Vitamin 12 thanh phan quan trong trong qua 6t duoc tmg
dung trong cong nghé thuc pham ché bién cac san pham tir qua ot [42].

1.3.3.4. Chdt béo

Trong qua 6t chira ham lugng chat béo cao va nam chu yéu ¢ hat 6t, véi thanh
phan chinh la acid linoleic. Cac chat béo ciing 6 gia tri trong cong nghiép thuc
pham.

Ngoai ra, trong qua 6t cO chira cdc duong don (fructose, glucose, galactose,
sucrose) va cac acid amin. Cac hop chat nay 1am tang d6 nhét caa dich chiét
gay kho khan cho qua trinh loc va tach cac capsaicinoid.

1.3.4. Phwong phap chiét xuat cao 6t
1.3.4.1. Phwong phap ngam chiét

Chiét ngam kiét 1a phuong phép thudong duoc ding dé chiét dugc liéu do k§
thuat don gian va chi phi thip. Dé nang cao hiéu suat chiét, nguyén liéu dugc
nghién nho, sau d6 duoc ngam vao dung mai trong diéu kién nhat dinh, c6 thé
két hop voi khudy dé tang su khuéch tan va giam ndng do chat chiét & khu vuc
bé mat mau, diéu nay gilp niang suat chiét cao hon. De Aguiar va cong sy da
nghién ctru str dung n-hexan, ethanol, aceton va methanol 1am dung méi chiét,
nhan thay rang methanol 12 dung mdi t6t nhat dé chiét xuat capsaicinoid tir qua
6t [40],[43].

1.3.4.2. Phwong phap chiét Soxhlet

Trong phuong phéap nay, dung méi chiét luén & dang tinh khiét khi tiép xuc
v6i nguyén lidu, gop phan tang kha ning chiét cic thanh phan hoa hoc tir
nguyén liéu ra dung moi. Boonkird va cong su di st dung phuwong phap chiét
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Soxhlet v6i dung mdi 1 ethanol dé chiét xuét capsaicinoid tir qua 6t. Két qua
cho thay hiéu suat thu hoi thu capsaicinoid dat 92% [44].

1.3.4.3. Phwong phap chiét situ am (UAE)

Cong nghé chiét bang s6ng siéu m duoc danh gi4 12 than thién vi moi truong

do sir dung dung méi 1 nude, ethanol, thoi gian chiét ngén, dong thoi cho ning
suit va do on dinh cao hon so véi phuong phép chiét théng thuong. Song siéu
am gilp pha v& thanh té bao cua miu, kich thudc hat giam, va ting cuong qué
trinh khuéch tan va chuyén khéi bang cac qué trinh thay doi ap suat nhanh
chong gay ra cac khoang khi va qué trinh v cac bong khi tao ra séng xung kich
[40]. Boonkird va cong su so sanh hiéu suat thu hdi cua capsaicin tir qua ot
bang cac phuong phap chiét khac nhau da chi ra rang phuong phap UAE thu
duogc hiéu sut cao hon so v6i phuong phap ngam kiét [44].

1.3.4.4. Phwong phap chiét dung moi siéu tgi han (SFE)

Pay |a phuong phap chiét xuat xanh, dugc sir dung rong rai dé chiét xuat cac
chat ¢ hoat tinh sinh hoc. CO; siéu tdi han ¢6 kha ning chiét cac hop chat
khong phan cuc dén phan cuc yéu. Bé chiét cac chat cd do phan cuc cao hon,
mot luong nho ethanol, methanol dugc thém vao nhu dong dung mdi [40].
Phuong phap chiét SFE & nhiét 6 thip nén giit duoc cac dic tinh cua cac hoat
chat. Tran Anh Khoa va cong su cho biét phuong phap SFE thu duoc luong
cao &t chiét it hon tuy nhién ham luong capsaicinoid lai cao hon so véi cac
phuong phap chiét xuat khac [39].

1.3.4.5. Phwong phap chiét vi song (MAE)

Phuong phap nay 1a mot ki thuat chiét xuét tién tién vé6i su két hop cta dung
moi voi nang luong vi song dé 1am néng dung mdi va nguyén liéu, 1am ting
tbc do dut gdy cua té bao, thay ddi cac dic tinh vat ly ctia cdc md sinh hoc, cai
thién do x6p va ting cudng quéa trinh trich ly. Tran Anh Khoa va cong su o
sanh anh hudng cua cac phuong phap chiét xuat khac nhau dén lugng cao chiét
va ham luong capsaicinoid thu dugc tir qua 6t, két qua cho thiy, phuwong phap
MAE cho luong cao chiét va ham lugng capsaicinoid tot nhat [39].

T6m lai, phuong phép chiét xuat thong thuong nhu ngam kiét co thé thu dugc
capsaicinoid nhung str dung mot luong 16n dung méi va thoi gian chiét xuat
dai. Gan day k¥ thuat chiét xuat tién tién nhu phuong phap UAE phl hop cho
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chiét capsaicinoid do str dung it dung méi hon, thoi gian chiét ngin va ning
suat tot hon chiét xuat thong thuong. Phuong phap MAE cho hiéu qua chiét
xudt cao tuy nhién chi phi hop & quy mé phong thi nghiém. Phuong phap SFE
|a phuong phap chiét xuat xanh do str dung dung méi than thién véi moi truong.
Dé xay dung dugc phuong phép chiét t6i vu dam bao yéu td céng nghé, thiét
bi, m6i truong va kinh té can danh gia hiéu qua cua timg phuong phép trén
nhiéu khia canh.

1.3.5. Hoat tinh sinh hoc cta cao 6t

Nhitng nghién ciu vé capsaicinoid cho thay ching c6 nhiéu dugc tinh bao gom
cac hoat dong giam dau, chdng ung thu, chéng viém, chéng oxy héa va chéng
béo phi, co lgi cho hé tim mach va tiéu hoa.

1.3.5.1. Téac dung chéng ung thuw

Téc dung chbng ung thu cua thanh phan cao 6t dugc dé cap trong mot s6 béo
cao nhu Montani va cong su (2015) nghién ciu qué trinh apoptosis cua
capsaicin d6i V6i Cac té bao ung thu bang quang & ngudi [27]; Dwivedi, V. va
cong su (2011) nghién ctru kha ning gay doc té bao cua gia vi An Do chéng lai
C4C té bao ung thu biéu mo vay thuc quan [28].

1.3.5.2. Tac dung gi@gm dau va khang viém

Téc dung giam dau va khang viém cua cao ot dugc béo céo qua mot s6 nghién
ctru: nam 2021, Vo P4 Minh Hoang va cong su nghién ctu dic tinh chong
viém cua cao 6t in vivo va bao ché gel bdi giam dau khang viém chua cao ot
[24,31]; nam 2012, Zimmer, A.R. va cong sy nghién ciru dic tinh chéng oxy
hoa va chong viém cua Capsicum baccatum [29]; nam 2013, Desai, P.R. va
cong sw nghién cau sy phan phdi tai chd cua anti-TNF alpha siRNA va
capsaicin thong qua cac hat nano polyme lai lipid gitp tc ché hiéu qua tinh
trang viém da in vivo [30].

1.3.5.3. Tac dung chéng béo phi

Nam 2014, Kim J. va cong su da nghién ciu hiéu qua cta capsicum oleoresin
va nhil twong nano capsicum oleoresin d6i Vi bénh béo phi & chuét [32]. Tac
dung giam béo cua cao 6t ciing dugc thé hién qua nghién cau caa Lee, M. S.
va cong sy (2017) vé hiéu qua phan giai m& ciia nhii twong nano hai 16p alginate
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va don 16p c6 chia capsicum oleoresin trong cac té bao ma 3T3-L1 [33]; va
qua nghién ctu caa Jeon, G. va cong su (2010) vé hoat dong chéng béo phi cua
chiét xuat methanol tir hat 6t cay (Capsicum annuum L.) trong té bao m& 3T3-
L1 [34].

1.3.5.4. Tac dung gidm dau

Téc dung giam dau cua thanh phan cao 6t dugc dé cap trong mot sé cong bd
nhu Teixeira va cong su (2015) nghién ctru thi diém vé tinh an toan cua thubc
md& bdi chira capsaicin chita bénh dau day than kinh [25]; Fraenkel, L. va cong
su (2004) nghién ctiu cac lya chon diéu tri trong thoai hoa khap goi caa bénh
nhan [26].

1.3.5.5. Téac dung khang khudn

Nim 2003, Careaga, M. va cong su nghién ciru hoat tinh khang khuan caa chiét
Xuat 6t chudng chéng lai vi khuan Salmonella typhimurium va Pseudomonas
aeruginosa dugc cay trong thit bd séng [35]; Nam 2015, Chen, X. va cong su
nghién ctru diéu ché cac copolymer polyurethane ua nudc véi capsaicin va PEG
d4 khang vi khuén [36].

1.3.5.6. Tac dung bdo vé tim mach, tiéu hda

Téc dung nay dugc dé cap trong nghién ctiu caa Peng, J. (2010) vé thu thé
vanilloid TRPV1 c6 vai tro bao vé tim mach va duong tiéu hoa [37].

Qua tong quan, cao ot dugc chiang minh c6 tac dung duoc Iy da dang va
liposome 1a mot trong nhitng hé chat mang hoat chét tiém nang. Viéc nang hoa
cao 6t vao hé nanoliposome la mot hudng nghién ctru chua dugc thuc hién tai
Viét Nam ciing nhu trén thé gidi. Liposome mang cao 6t c6 tiém ning mé ra
nhiéu ung dung diéu tri va cham séc stc khoe hon so véi cao 6t ty do boi hé
mang liposome c6 do twong hop sinh hoc cao, kha ning mang thude huéng
dich, nha cham thuédc, gidp nang cao sinh kha dung va han ché tac dung phu
khéng mong mudn cua cao 6t. T tit ca nhitng luan ching trén cho thay dé tai
“ Nghién ciru tdng hop va danh gia tinh chat hé nanoliposome mang cao
ethanol ¢t dinh hwéng gay doc té bao trén dong MCF-7” 1a can thiét dé tién
hanh nghién ctu.
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CHUONG 2. PHUONG PHAP NGHIEN CUU
2.1. NGUYEN LIEU - HOA CHAT VA TRANG THIET BI
2.1.1. Nguyén liéu — hoa chit
2.1.1.1. Nguyén ligu

Qua &t Capsicum frutescens L. chin d6 dugc thu hai & huyén Cua Chi, Thanh
phd H6 Chi Minh. Sau dé 6t dugc loai bo trai hu, bo cudn, rira sach, say khd &
50 — 55 °C trong 24 gio va dugc bao quan ¢ nhiét d6 phong tai Phong Vat liéu

Ot bot
Hinh 2.1 Mau qua &t Capsicum frutescens L.

2.1.1.2. Hoba chat

Tat ca cac hoa chat duogc stir dung khong qua qué trinh tinh ché nao thém. Danh
muc hda chat duoc liét ké & bang 2.1.
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Bang 2.1 Danh muc hoa chat sir dung trong nghién ctu

STT Tén hoa chat Xuit xie Muc dich sir dung
1 Cholesterol Sigma Nguyén liéu tong hop
2 Lecithin TCI Nguyeén liéu téng hop

Cetyltrimethylammonium

3 bromide (CTAB) Sigma Nguyeén liéu téng hop
4 Phosphoric acid 98% Fisher Hoa chat phan tich
5 Methanol Fisher Hoa chat phan tich
6 Acetonitrile Fisher Hoéa chat phan tich
A ici 0 i - , ,

;o Crncapsicnome S oo,

8 Chloroform Chemsol Dung moi

9 Ethanol 96% Viét Nam Dung moi

10 Nudc cat Viét Nam Dung moi

2.1.2. Dung cu va trang thiét bj

Dung cu va trang thiét bi st dung trong nghién ciru nay duoc hd trg bai Phong
Vit ligu Y sinh, Vién Khoa hoc Vit liéu Ung dung va Trudng Dai hoc Tra
Vinh. Danh muc cac trang thiét bi va dung cu duoc liét ké ¢ bang 2.2.
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Bang 2.2 Danh muc céc trang thiét bi va dung cu

STT Thiét bi Nguon
1 May cd quay Buchi Rotavapor R-114, Thuy Si
2 Bé siéu Am Elmasonic S 80H, Puc
3 May dong kho Eyela FDU-1200, Nhat Ban
4 May 1i tam Hermle Z32HK, buc Vién Khoa
5 Can phan tich 4 sé 16 Ohaus pioneer PA114, My Noc Vatlicu
Ung dung
6 May khuay tir gia nhiét VELP Scientifica, Y
7 May xay RRH-2000A, RiriHong, Trung Qudc
8 May phan tich kich thuéc hat SZ-100, Horiba
Scientific, Nhat Ban
9 May sic ky long hiéu ning cao Ultimate 3000,
Thermo scientific, My Truong Dai
10 Méy quang phé hdng ngoai bién dbi Fourier ~ NoC Tra Vinh
Nicolet iS10, Thermo scientific, My
Dung cu va vat tw khac
1 Binh cau c6 nham Duran 250 ml
2 Ca tir Phong Vit
3 Chai, lo dung mau lieu'Y Sinh,
_ : Vién Khoa
4 Micropipet 100-1000 pl hoc Vat licu
5 Binh dinh mic 10, 20, 25 mL Ung dung
6 Mang tham tach (MWCO = 3,5 kDa)
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2.2. CAC PHUONG PHAP NGHIEN CUU

2.2.1. Trich ly va danh gia cac dac tinh hoa ly va hoat tinh sinh hoc cia
cao ¢t (capsicum oleoresin)

2.2.1.1. Phwong phdp xw ly nguyén liéu

Qua 6t Capsicum frutescens L. chin do dugc thu héai & huyén Cu Chi, Thanh
phd H6 Chi Minh, Viét Nam. Sau khi mua, qua 6t duoc chon loc loai bo nhiing
trai hu, bo cubng, rira sach véi nude. Sau do, 6t dugc say  nhiét do 50 — 55 °C
trong 24 gio va dugc xay nho thanh bot 6t si dung may xay RRH-2000A
(Trung Qudc). Viéc thu mau, giam dinh tén khoa hoc, vi phau, soi bot da duoc
tién hanh bai nhém nghién ctu trude do [24].

2.2.1.2. Phwong phdp diéu ché cao 4t

Cao ethanol 6t (hay goi tat la cao 6t) dugc chiét bang phuong phap chiét siéu
am st dung dung méi ethanol 96%. Dich chiét sau d6 duoc ly tam dé thu dau
capsicum oleoresin c6 do tinh khiét cao. Quy trinh ndy dugc ké thira tir nghién
ctru cua Vo D6 Minh Hoang va cong su (2021) [24]. Cao 6t sau d6 duoc loai
bo bot cac chat mau va chat béo bang phuong phap rira véi methanol 70% theo
quy trinh cua Xinjun Xu va cong su (2017) [45].

Quy trinh diéu ché cao 6t duoc trinh bay trong hinh 2.2. Quy trinh duoc thuyét
minh nhu sau:

Buwéc 1: Qua 6t tuoi chin do dugc thu héi, rira sach voi nudce, siy khd ¢ 50 - 55
°C sau d6 xay thanh bot.

Buéc 2: Bot 6t dugc ngam trong ethanol 96% theo ti ¢ 1:5 (w/v), siéu &m ¢ 60
°C trong 60 pht. Dich chiét duoc loc va sau d6 dung méi duoc loai bo bang
cat quay &p suat giam & 50 °C.

Buéc 3: Dich chiét sau c¢6 quay duoc ly tam tai 5000 rpm trong 2 gio, két qua
la chat long tach thanh 2 16p. Lop phia trén dugc thu 1a dau capsicum oleoresin.
Buéc 4: Cao 6t sau do duoc rira véi methanol 70% dé loai bo bét cac chat mau
va chat béo.

Hiéu qua cua qué trinh bao ché cao ot dugce danh gia théng qua viée xac dinh
ham luong capsaicin trong cao 6t phuong phéap sic ky léng hiéu niang cao
[24],[39].
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2.2.1.3.  Phwong phdp dinh gid diic trung cdu tric cia cac thanh phan
trong cao ot

Str dung phuong phap phd hdng ngoai bién doi Fourier (FTIR) trén thiét bi
quang phé hong ngoai Nicolet iS10 (Thermo scientific, My) dé ghi nhan mot
s6 nhdm chirc, nhém lién két dic trung trong cau trdc hoéa hoc cua cac thanh
phan trong cao 6t [24].

2.2.1.4. Phwong phdp dinh lwong capsaicin trong cao ot

Ham luong capsaicin trong cao 6t dugc xac dinh bang phuong phap sic ky
long hiéu niang cao [24],[39] sir dung thiét bi HPLC Ultimate 3000 (Thermo
scientific, My) tai Truong Pai hoc Tra Vinh. Phuong phap dua theo chuyén
luan capcicum oleoresin, Duoc dién Hoa Ky USP41, c6 danh gia lai tinh twong
thich hé théng, d6 dic hiéu cua phuong phap trong diéu kién thiét bi san co.

Diéu kien sic ky: Cot Kinetex® 5 pm C18 100 A°, 150 x 4.6 mm:; nhiét do cot
25 °C: pha dong Acetonitrile : HsPO4 0,1% (4:6 v/v); téc do dong 1 mL/phut;
dau do PDA; budc song phét hién 225 nm; thoi gian phan tich 35 phat va thé
tich tiém 10 pL.

Chudn bi méu:
Mdu trang: Dung méi pha dong acetonitrile : HsPO4 0,1% (4:6 V/v).

Dung dich chudn géc (S): Can chinh xac mot lwong capsaicin chuan 98% tuong
rng Vi 5 mg capsaicin vao binh dinh mac 25 mL, thém methanol dén dinh
muc, lic déu, loc qua mang loc 0,45 pm. Dung dich thu duoc c6 nong do
capsaicin la 200 pg/mL.

Céc dung dich chudn dé xay dung dwong tuyén tinh: Dung pipet chinh xac lay
mét thé dung dich dung dich goc S tuong ng vai ndng do can pha cho vao
binh dinh mac 10 mL, thém methanol dén vach, lac déu, loc qua mang loc 0,45
um. Cach pha cac dung dich mau chuan duoc trinh bay trong bang 2.3.

Mdu cao ét: Can chinh xac khoang 10 mg cao 6t vao binh dinh mac 20 mL,
thém methanol dén dinh mac, lac déu. LAy chinh xac 1 mL dung dich vira pha,
thém methanol va dinh muic thanh 10 mL, loc qua mang loc 0,45 um. Tién hanh
lam 3 1an. Két qua biéu thi bang gia tri trung binh + do léch chuan.
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Bang 2.3 Chuan bi cac dung dich chuan dé xay dung dudng tuyén tinh

‘ Céach pha
dich Nong do - -
Dung dic (ug/mL) Thé tich dung dich ~ Thé tich methanol
S (mL) (mL)
STD1 10 0,5
STD 2 20 1
STD 3 40 2
Vira du 10 mL
STD 4 60 3
STD 5 80 4
STD 6 100 5

2.2.1.5. Phwong phdp danh gia hoat tinh sinh hgc

Kha ning gy doc té bao in vitro dbi véi dong té bao ung thu vi MCF-7 cua
cao ot dugc danh gia stir dung thir nghiém WST-1. Phuong phap duwoc mo ta &
phan 2.2.4 vé danh gia hoat tinh sinh hoc cua nanoliposome mang cao 6t ¢é so
sanh vai cao 6t tu do [12],[46].

2.2.2. Nghién ciru tong hep hé nanoliposome mang cao 6t

2.2.2.1. Khdo sat théng sé quy trinh anh hwéng dén dac tinh ly ha cria
liposome mang cao ot

Hé nanoliposome mang cao 6t dugc tong hop dua trén quy trinh téng hop
nanoliposome cua Nguyén Pai Hai va cong su [8],[12],[46,47], st dung
lecithin, cholesterol, CTAB va cao 6t bang phuong phap hydrate hda mang
lipid, két hop giam va déng nhat kich thudc hat bang siéu &m. Bén canh dya
theo cac thong sb caa quy trinh tdng hop liposome cua nhdm nghién ciru trude
d6, nghién ciu c6 khao sat thém anh huong cua thoi gian siéu am dén cac dic
tinh Iy hda cua hé liposome mang cao 6t. Thiét bj siéu &m st dung la bé siéu
am Elmasonic S 80H (Dtc), tan s6 siéu am 37 kHz, cdng suat 100%. Mau dugc
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lay tai cac thoi diém siéu &m sau 15, 30, 45, 60, 90 phut. Pha lodng mau 2 lan
véi nudc cat va do kich thuéc hat, PDI sir dung k¥ thuat tn xa anh sang dong
trén thiét bi Horiba SZ-100 (Nhat Ban) tai Vién Khoa hoc Vat liéu Ung dung
[49,50].

Quy trinh nang hoa cao 6t vao hé nanoliposome dugc trinh bay trong hinh 2.3.

Lecithin,
cholesterol,
CTAB, cao ot

Y

[ Hoa tan hoan toan }

Y
' )

Co6 quay chan khong

. vy

Y

4 r R ™
Khuay, hydrate hoa
L mang lipid )

Nanoliposome

mang cao Ot

Hinh 2.3 Quy trinh tong hop hé nanoliposome mang cao 6t

Quy trinh tdng hop hé nanoliposome mang cao 6t duoc dién giai nhu sau:

Buoc 1: Can lecithin, cholesterol, CTAB theo ti 1€ 90:10:1,5 (w/w/w) va cao 6t
tinh ché theo ham lugng khao sat vao binh cau, thém 20 mL chloroform, lac
déu den khi tan hoan toan.
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Buréc 2: CO quay dung dich trén ¢ 50 °C trong 2 gior dé loai hét dung méi va
tao I6p mang lipid mong.

Buéc 3: Thém 10 mL nuéc deion vao binh cau, thuc hién hydrate hda mang
lipid tao liposome bang khuay tir, sau d6 bang siéu am ¢ 60 °C theo thoi gian
khao sét.

Buoc 4: Dung dich liposome mang cao 6t dugc phén tich kich thudc hat, PDI,
thé zeta, duoc bao quan ¢ 4 — 8 °C trong suot qué trinh phan tich.

Sau khi d3 xac dinh dugc thoi gian siéu &m phu hop, tién hanh khao sat ham
lugng cua cao 6t co thé nang hoa vao liposome.

2.2.2.2. Khdo sdat ham lwong ciia cao 6t co thé nang hoa vao liposome

Ham luong cao 6t dugc khao sat dé nang hoa vao liposome la 10, 20, 30, 40 va
50 (w/w). Céc cbng thic dugc trinh bay trong bang 2.6.

Bang 2.6 Cac cong thic liposome mang cao 6t dugc khao sat

Cong thirc

; LCO LC1 LC2 LC3 LC4 LGS
Thanh phan

Lecithin 90 90 90 90 90 90
Cholesterol 10 10 10 10 10 10
CTAB 1,5 1,5 1,5 15 15 15
Cao 6t 0 10 20 30 40 50

Sau téng hop, cac cong thirc nanoliposome mang cao 6t dugc danh gia do on
dinh théng qua danh gia cam quan, sy phan tich kich thudc hat, PDI va thé zeta
(c6 so sanh vai nanoliposome khdng mang cao 6t) dé chon ra cong thirc 6n dinh
t6i wu cho nhitng nghién cau tiép theo.

2.2.3. Danh gia cac dac trung ly hoa cua hé nanoliposome mang cao 6t
2.2.3.1. Phwong phap danh gia cam quan

So sanh mau sic, do duc trong caa cac hdn dich liposome tao thanh va su ling
cin, tach pha, két tu cua hon dich néu c6 [49,51].
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2.2.3.2. Phwong phdp ddnh gid hinh thdi, cdu tric liposome

Phwong phdp chup hién vi dién ti truyén qua (Transmission Electron
Microscopy, TEM) dugc ding dé xac dinh hinh thai, cau tric liposome tao
thanh [51,52] st dung thiét bi kinh hién vi dién tu truyén qua Jeol JEM — 1400
(M§) tai Vién 69, Ha Noi.

Chudn bi mdu do TEM: Nhé 1 giot mau lén miéng film (formvar support film)
cua thiét bi TEM, sau d6 nhé 1 giot dung dich nhuém am PTA 1%
(phosphotungstic acid) da chuan bi 1én. Bé khd trong khéng khi trudc khi do.

Phwong phdp quang phé héng ngogi bién déi Fourier duoc ding dé phan tich
nhiing thay ddi c6 thé c6 trong cau tric caa nanoliposome mang cao 6t [51] sir
dung thiét bi quang pho hong ngoai Nicolet iS10 (Thermo scientific, M¥) tai
Truong Pai hoc Tra Vinh.

Chudn bi mdau do FTIR: Mau liposome va liposome mang cao 6t duoc dong
khd, sir dung thiét bi dong kho Eyela FDU-1200 (Nhat Ban) tai Vién Khoa hoc
Vit lieu Ung dung truéc khi tién hanh phan tich pho FTIR.

2.2.3.3. Phwong phdp ddnh gid kich thwéc hat, dé da phén tin va thé zeta

Kich thuéc hat (Z-average), do da phan tan (PDI) va dién thé zeta (zeta
potential) duoc do bang ky thuat tdn xa &nh sang dong (Dynamic Light
Scattering, DLS) [49,50] trén thiét bi Horiba SZ-100 (Nhat Ban) tai Vién Khoa
hoc Vat liéu Ung dung. M&i mau do Iap lai 3 1an, két qua biéu didn bang gia tri
trung binh + d6 Iéch chuan.

Chudn bi mdu: Pha lodng mau 2 1an véi nudce cat, lac déu trude khi do.

2.2.3.4. Phwong phdp xdc dinh hiéu sudt nang hoa va ham lwong tdi cia
hé nanoliposome mang cao ot

Hiéu suat nang hoa va ham luong tai ciia hé nanoliposome mang cao 6t duoc
xéac dinh bang phuong phap mang tham tach dé loai cao ot tu do khong duoc
nang hoa trong hon dich liposome.

M@ td phuwong phdp: Can 2 g mau liposome mang cao 6t cho vao tdi tham tach
(MWCO = 3,5 kDa), ngam t0i chita mau trong 20 mL nudc cat, khuay 100 rpm
trong 2 gio, lap lai 4 lan [31].

Ham lugng capsaicin nang héa trong liposome duoc xac dinh bang phuong
phép sac ky long hiéu nang cao [24],[39] st dung thiét bi HPLC Ultimate 3000



29

(Thermo scientific, M¥) tai Truong Pai hoc Tra Vinh véi diéu kién sic ky da
dugc mo ta trude do.

Chudn bj mdu liposome mang cao 6t: Can chinh xac khoang 1 g liposome mang
cao 6t vao binh dinh mac 20 mL, thém methanol dén dinh mic, lic déu va loc
qua mang loc 0,45 pum.

Chudn bi mdu liposome mang cao 6t sau khi logi cao 6t tir do: Can chinh xac
khoang 1 g liposome mang cao 6t sau khi loai cao 6t tu do vao binh dinh muc
25 mL, thém methanol dén dinh mac, lic déu va loc qua mang loc 0,45 pm.

Hiéu suat nang héa (EE) va ham luong tai (LC) cua hé nanoliposome mang cao
&t duoc tinh theo cong thic:

Lugng capsaicin nang hoéa trong liposome
X

EE (%) = 100

Luong capsaicin ban dau

Luong capsaicin nang hoa trong liposome
X

LC (%) = 100

Khéi lugng tong ciia liposome mang cao
2.2.3.5. Pdnh gid sw on dinh cia hé nanoliposome nang hoa cao 6t

H¢ nanoliposome nang hoa cao 6t dugc danh gia do 6n dinh trong sut 4 tuan
bdo quan & 2 — 8 °C thong qua viéc theo doi su thay ddi kich thudc hat, 6 da
phan tan va dién thé zeta theo thoi gian lan luot 1a 1, 7, 14, 21 va 28 ngay, st
dung k¥ thuat tdn xa anh sang dong trén thiét bi Horiba SZ-100 (Nhat Ban) tai
Vién Khoa hoc Vit liéu Ung dung [49],[50].

Chudn bi mau: Pha loang mau 2 1an véi nude cat, lac déu trude khi do.
2.2.3.6. Ddnh gia khd nang phong thich cia nanoliposome mang cao ot

Ho so phong thich thudc cua hé liposome mang cao 6t duge danh gia bang
phuong phap mang tham tach.

M0 td phuong phdp: Can 5 g mau liposome mang cao 6t (LC4) cho vao tdi
tham tach (MWCO = 3,5 kDa), ngam tdi chira mau vao trong 25 mL dung dich
mubi dém PBS pH 7,4 véi ethanol theo thi 1 1:1 (v/v), duy tri nhiét d6 mai
truong phong thich 37 °C, tc 6 khudy 100 rpm. MAau so sénh, can 20 mg cao
6t chira trong duong lugng capsaicin trong hé liposome mang cao 6t. Tai cac
thoi diém 1, 3, 6, 12, 24, 36, 48 gio, ldy 1,5 mL mau ra khoi dung dich va 1,5
mL moi treong maoi dugc thém vao [31].
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Ham lugng capsaicin dugc xac dinh bang bang phuong phéap sic ky long hiéu
nang cao [24],[39] sir dung thiét bj Ultimate 3000 (Thermo scientific, M¥).
Chudn bi mdau do HPLC: Céc mau lay theo gio dugc pha lodng 3 lan véi
methanol, lic déu va loc qua mang loc 0,45 pm.
Phan tram lugng capsaicin phong tir nanoliposome tai thoi diém t dugc tinh sir
dung cong thic:
L P
CR(\%) =) — x 100

t=0 0
Trong d6, CR (cumulative release) 1a % capsaicin phong thich tich lay; Py la
lugng capsaicin dugc giai phong tai thoi gian t va Py 1a lwong téng capsaicin
trong cong thtc liposome mang cao 6t ban dau.

2.2.4. Phwong phap danh gia hoat tinh sinh hoc cia hé nanoliposome
mang cao 6t

Kha nang giy doc té bao in vitro ddi voi dong té bao ung thu va MCF-7 cua
nanoliposome mang cao 6t dugc danh gia sir dung thir nghiém WST-1. Tat ca
cac danh gia hoat tinh c6 ddi chiéu vai cao ot tu do va hé nanoliposome trang
khdng mang cao 6t [12],[46].

Phwong phdp dwoc m0 ta nhw sau: Cay té bao MCF-7 vao dia 96 giéng voi mat
d6 té bao 5x10° té bao/giéng. Sau 24 gid nudi cay, loai bé moi trudng nudi ciy,
b6 sung mau thi nghiém: liposome, cao 6t, liposome mang cao 6t véi nong do
thir nghiém khéc nhau va mau ching: DMEM, PBS. Tiép tuc & mau 48 gio, va
chup hinh miu. Sau d6, cho 10 L WST-1 vao mdi giéng, u 4 gio va do do hap
thu ciia mau & budc song 450 nm bang thiét bi doc vi dia. C4c té bao duoc nudi
cay chi voi moi trudng dugc str dung 1am doi chimg va dugc chi dinh cho ty I¢
séng sot 100%.

Két qua duoc biéu thi bang kha ning séng sot cua té bao (cell viability, CV)
bang céach sir dung phuong trinh sau:

D6 hap thu_ - D06 hap thu_~ .
mau mau trang

CV (%) = x 100

D6 hap thu chimg™ DO hép thy

“mAu trang
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2.2.5. Phan tich théng ké

M®di phép do dic tinh ly hoa lap lai 3 1an. Sir dung cong cu phan tich di liéu
trong excel dé phan tich thong ké. Dit liéu dugc biéu thi dudi dang gia trj trung
binh + d6 léch chuan. Su khac biét gitra cac gia tri co y nghia thong ké khi p <
0,05 [31].
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CHUONG3. KET QUA VA THAO LUAN

3.1. KET QUA TRICH LY, PANH GIA CAC PAC TINH HOA LY VA
HOAT TINH SINH HQC CUA CAO OT

3.1.1. K&ét qua diéu ché cao ¢t
3.1.1.1. Pdnh gid cam quan cao chiét

Cao 6t 1a chat long dong nhat, c6 do sanh, mau do hoi sAm, mui xdc, vi cay,
gay nong do da khi tiép xtc (hinh 3.1).

B s 0 0

Hinh 3.1 San pham cao 6t chiét dugc
3.1.1.2. Higu sudt diéu ché cao
Hiéu suit chiét duoc danh gia bang ham luong capsaicin chiét duoc trong 1 g
bot 6t, két qua thu duoc 14 2,0591 + 0,0193 mg capsaicin/1g bot ot. Sau khi loai
bot tap chat mau va chat béo, ham lugng capsaicin trong cao 6t thu duoc 1a
37,28 + 0,20% (w/w). Két qua dugc trinh bay & bang 3.1.

Bang 3.1 Hiéu suat diéu ché cao 6t

Ham lwong capsaicin/ 1g  Ham lwong capsaicin trong

bot 6t khdé (mg/g) cao 6t (%) (wiw)
1 2,0370 £ 0,0116 38,92 £0,24
2 2,0813 + 0,0269 35,48 £ 0,16

Trung binh 2,0591 + 0,0193 37,28 £ 0,20
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Hiéu suit chiét cao 6t thap hon so véi nghién cau cia Vo DS Minh Hoang va
cong su (3,408 mg capsaicin/1 g bot 6t) [24]. Nguyén nhan do 6t kho duoc bao
quan trong thoi gian dai (tir nam 2020) 1am capsaicin hao hut dang ké.

3.1.2. Két qua danh gia cac dic tinh hda ly cia cao 6t

3.1.2.1.
Tién hanh phan tich phd FTIR cua cao 6t thu dugc phd dd nhu hinh 3.2.

Két qud ddnh gid dic truwng cau trac bang FTIR

P
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Hinh 3.2 Ph6 FTIR cua cao 6t do trén thiét bi NICOLET iS10

Cac nhom chire/ lién két duoc bién giai trong pho hong ngoai l1a phu hop véi
cac thanh phan cua cao 6t (capsaicinoid, carotenoid, triterpenoid, alkaloid, chat
béo, chat khtr, acid hitu co,...) [24]. Trong d6, 2 peak 1642 va 1514 cm™ duoc
xac dinh 1a dic trung cho nhém lién két C=0/ C-C vong thom va N-H/ C-N
cua cau trac vanillylamide trong céac capsaicinoid (hinh 3.3) [48]. Piéu nay
dugc ching minh khi két hop ddi chiéu véi pho liposome va liposome mang
cao 6t thi 2 peak nay khdng xuat hién trong pho cua liposome trang, nhung xuét
hién trong phé cua liposome mang cao 6t (hinh 3.16) va qua phan tich cau tric
hoa hoc caa cac thanh phan trong liposome (hinh 1.5) thi khong c6 cau tric nao
chaa nhém lién két C-C vong thom va N-H/ C-N (amide 11).

O
Nk/\/\/\I/CHs
H CHs

HO
OCH;,

vanillylamide

Hinh 3.3 Cau trdc vanillylamide trong céc capsaicinoid
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3.1.2.2. Két qua dinh lweng capsaicin trong cao 6t bang phwong phdp
HPLC

> Két qud kiém tra tinh ddc higu:
Tham khao quy trinh dinh lwong capsaicin theo Duoc dién Hoa Ky USP41, tién
hanh kiém tra tinh dic hiéu caa quy trinh va két qua thé hién trong hinh 3.4 dén
3.6.

171 [1.3 - CAPSAICIN OT #1 [manipuiated] BLANK UV_VIS_1 WVL 225 nm
mAU
100
| Dung mbi
ol .
7 min
. %1: @ 2 - CAPSAICIN OT #2 [manipulated] STD UV_VIS_1 WVL'225 nm
~ | mau
2-11,683 s A
A Capsaicin chuan
o L fes20
=
min
il
mAU
2-11,810
Cao ot
i1 -/10,607
min
00 50 100 180 200 250 300 350 400 150 50.0

Hinh 3.4 Tinh dac hiéu cua phuong phap dinh lugng capsaicin trong cao 6t

239 1 4 - CAPSAICIN OT #1 [manipulated] BLANK UV_VIS_1WVL:225 nm
[ mAU
.
Dung mo1
04 _/t_ - -
189 min
5 g . B3 - CAPSAICIN OT #2 [manipulated] STD UV_VIS_1WVL-225 nm
mAU 12 11,683
sl \
f I\ - - A
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11,410,520
— \_|L_‘ - —
1084, § min
764 3 2 - CAPSAICIN OT #4 [manipulated] LIP UV_VIS_1 WVL:225 nm
mAU
504
Liposome
I
| _ _ _ _ -
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N 42: 7 1 - CAPSAICIN OT #6 [manipulated] LC30 UV_VIS_1 WVL:225 nm
mAU
|
200 vk
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oA f
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Hinh 3.5 Tinh dac hiéu cua phuong phap dinh lwong capsaicin trong liposome
mang cao 6t
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Apex Peak #2 100% at 11,80 min Apex Peak #2 100% at 10,28 min

350 4 3504 900 -
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Chuan capsaicin Cao ot Liposome mang cao Gt
Hinh 3.6 Ph6 UV-Vis ctia mau chuan capsaicin va cac mau thu

Hinh 3.4 va 3.5 cho thay: Sac ky d6 ctia mau dung moi va mau liposome khong
Xuat hién peak tai thoi diém thoi gian luu twong (ing cta capsaicin trong mau
chuan (t, = 11,683 phut). Sac ky do cia mau mau cao 6t va liposome mang cao
6t) tai budc song phat hién 225 nm cho peak c6 thoi gian luu (t; lan luot 13
11,810 va 11,863 phut), twong ty voi peak chinh trong sac ky d¢6 mau chuan (t,
= 11,683 phut). Peak tap trong sic ky dd6 mau thtr tach hoan toan vai peak
capsaicin véi do phén giai Rs>1,8 (bang 3.2).

Hinh 3.6 cho thdy phd UV-Vis caa capsaicin trong sac ky dd mau thir tring véi
Ph6 UV-Vis cua capsaicin trong sac ky d6 mau chuan. Peak capsaicin trong sac
ky dd mau thir cho thay dat do tinh khiét.

Tat ca nhiing phan tich trén cho thay quy trinh dat tinh dic hiéu.
> Két qud kiém tra tinh twong thich hé thong:

Tién hanh tiém 6 1an mau capsaicin chuan vao hé thong HPLC dé kiém tra tinh
tuong thich hé théng, két qua duoc trinh bay trong bang 3.2.
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Bang 3.2 Két qua kiém tra tinh twong thich hé théng

Thoi gi Di¢n tich peak 0 dia ly
STT oi glz,m ién tich pea Db phan gidi So diaA y
Iru (phat) (mAU) ’ thuyet
1 11,763 8,6381 1,98 4878
2 11,757 8,7247 1,96 4814
3 11,777 8,7066 1,86 4773
4 11,743 8,5784 2,02 4643
5 11,777 8,5789 1,98 4662
6 11,803 8,6171 1,88 4728
Trung binh 11,770 8,6406
Pat bat
RSD % 0,18 0,73

Bang 3.3 cho thay d6 phan giai giita peak capsaicin va peak tap > 1,8; so dia ly
thuyét > 4600; gia tri RSD % cua thoi gian luu va dién tich peak cua capsaicin
khong qua 2,0%. Nhu vay, quy trinh dat tinh pht hop hé thong.

> Két qud xay dwng dwong chudn:

Tién hanh dinh luong capsaicin bang phuong phap xay dung duong chuan voi
khoang nong do tir 10 ppm dén 100 ppm, két qua duoc trinh bay trong bang 3.3
va hinh 3.7.
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Bang 3.3 Mdi lién hé gitra nong d6 va dién tich peak cua cac mau chuan

STT Nong dd (ug/mL) Dién tich peak (MAU)
1 10 3,0991
2 20 6,1978
3 40 12,3302
4 60 18,4243
5 80 24,6052
6 100 30,6988
Phuong trinh h6i quy y =0,2275x + 0,0510
Hé sb tuong quan R? 0,99999
35 1
307 y =0,2275x +0,051 ,'.
g 25 R>=10,99999 &
)] -~
_g 520 . -
2%
5~ o
& 10 - o
5 4 r
: i
O T T T T T 1
0 20 40 60 80 100 120

Nong d6 (ug/mL)

Hinh 3.7 Buong biéu dign méi lién hé giira ndng d6 va dién tich peak cua
capsaicin

Qua phan tich théng ké s dung phan mém excel cho thiy cho thiy: t, =
2,849599, t, = 1039,145 > t, = 2,570582 nén hé s6 a,b co y nghia; F = 1079822
> F, =230,1619 nén phuong trinh ¢ sy tuong quan; véi R? = 0,99999, khoang
tuyén tinh 10 — 100 pg/mL. Nhu vay, quy trinh dat tinh tuyén tinh véi R? =
0,99999, khoang tuyén tinh 1a 10 — 100 pg/mL.
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> Két qud dinh lwong capsaicin trong cao 6t dwec trinh bay trong bdng
3.4:

Bang 3.4 Két qua dinh luong capsaicin trong cao 6t

. Dién tich Lwong Ham lwgng
x i Khoi lwgong j T .
Mau thi can (mg) peak capsaicin capsaicin

Y (may) (mg) (%)

1 9,64 4,3461 3,7759 39,17

2 9,64 4,2949 3,7309 38,70

3 9,64 4,3145 3,7481 38,88
Trung binh 38,91
SD 0,24

Ham luong capsaicin trong cao 6t la 1a 38,91 + 0,24%. Cao 6t nay dugc dung
dé nang hda vao liposome trong tat ca cac thi nghiém.

3.1.3. Két qua danh gia hoat tinh sinh hec ciia cao 6t

Cao 6t 6 kha ning tc ché té bao ung thu MCF-7 thé hién qua ti 18 song cua té
bao bao giam dan khi nong do capsaicin ting dan. Tai nong do thap cua
capsaicin, cu thé, tai capsaicin 10 pg/mL, ti 1& sbng cua té bao trong mau chira
cao 6t 12 56,56 + 1,7%. Tai nong do cao hon, capsaicin khéng thé hién rd hiéu
qua gy doc té bao, vi du, tai capsaicin 50 pg/mL, ti 1& té bao sdng trong mau
chtra cao 6t 14 55,41 = 3,2%, khong khac biét dang ké so véi tai nong do 10
pug/mL.

Biéu d6 dugc trinh bay ¢ phan 3.4 vé két qua tha nghiém in vitro hoat tinh gay
doc té bao MCF-7 cuaa liposome mang cao 6t, c6 dbi chiéu véi cao 6t tu do.
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KET QUA NGHIEN CUU TONG HQP HE NANOLIPOSOME
NANG HOA CAO OT
3.2.1. Két qua anh hwéng thoi gian siéu Am dén kich thwéc hat va PDI
cua liposome mang cao 6t

Tién hanh khao sat anh huéng cua thoi gian siéu 4m dén kich thude hat va PDI
ctia mau liposome mang 30% cao 6t cho két qua duoc trinh bay ¢ bang 3.5 va
hinh 3.8.

Bang 3.5 Két qua anh huéng cua thoi gian siéu am dén kich thudc hat va PDI
cua liposome mang 30% cao 6t

15 phat 30 phut 45 phut 60 phut 90 phut
LAan Kich Kich Kich Kich Kich
thuéc PDI thuéc PDI thuoc PDI  thuéec PDI  thuéc PDI
(nm) (nm) (nm) (nm) (nm)
1 1145 0,382 1134 0,353 109,9 0,402 110,6 0,404 104,4 0,391
2 1146 0,333 113,121 0,386 109,1 0,413 102,6 0,457 107,9 0,358
3 1145 0,325 109,6 0,400 108,6 0,457 107,7 0,374 1053 0,382
Trung
binh 1145 0,347 112,0 0,380 109,2 0,424 107,0 0,412 105,9 0,377
SD 0,1 0031 21 0024 0,7 0029 41 0042 18 0,017




40

s Kich thudce hat - = PDI
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Hinh 3.8 Anh huong ciia thoi gian siéu am dén kich thudc hat va PDI cua

liposome mang 30% cao 6t
Bang 3.5 cho thdy thoi gian siéu am cang ting thi kich thuéc hat cua
nanoliposome mang cao 6t ¢6 giam nhung khong dang ké, tir 114,5 + 0,1 nm
dén 105,9 + 1,8 nm. Do da phan tan theo thoi gian siéu am dao dong trong
khoang hep tir 0,347 + 0,031 dén 0,424 + 0,029. Tuy nhién vé cam quan,
mau sau 15 pht siéu &m van con nhung mang mang lipid bam trén thanh binh
téng hop. Pé tiét kiém ning lwong va rat ngan thoi gian tong hop, thoi gian
siéu am 30 phit dugc chon cho nhirng nghién ctu téng hop liposome mang cao
6t tiép theo.

3.2.2. Két qua khao sat ham lwong cao 6t nang hda vao liposome
3.2.2.1. Két qud danh gia cam quan

Tat ca mau liposome mang cao 6t véi cac ham luong cao 6t khac nhau tir 0, 10,
20, 30, 40 va 50%, twong ung trong cac cong thuc LCO, LC1, LC2, LC3, LC4,
LC5 sau khi dugc tdng hop c6 trang thai dong nhat, khéng tach 16p, lang can,
mau cam dam dan khi ting ham luong cao 6t (hinh 3.9).
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60 Dl LC2 LC3 1.¢C4 165

Hinh 3.9 Cac mau san pham nanoliposome mang cao 6t véi ham lugng cao 6t
khac nhau

Tuy nhién trong qué trinh bao quan, céng thac liposome mang 50% cao 6t

(LC5) c6 hién twong dau 6t xuat hién trong dung dich liposome, cho thay cong

thic ndy kém 6n dinh (hinh 3.10). Nhu vay, ham luong cao 6t toi da liposome

c6 thé mang 1a khéng qua 50%.

Hién
tuong
~ dau 6t
tach ra

Hinh 3.10 Hién tuong kém bén cua mau liposome mang 50% cao 6t (LC5)
3.2.2.2. Kétqud phdn tich kich thwéc hat, PDI va thé zeta
Tién hanh phan tich kich thudc hat, PDI, thé zeta ctiia cac mau liposome mang
cao 6t tai cac thoi diém sau 1 ngay (D1), 14 ngay (D14), 28 ngay (D28) sir dung
ki thuat DLS cho két qua duoc trinh bay ¢ bang 3.6, hinh 3.11 dén 3.13.
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Bang 3.6 Két qua khao sat kich thudc hat, PDI, thé zeta ctia cac mau liposome
mang cao 6t véi ham lugng cao 6t khac nhau theo thoi gian

Ngay 1 Ngay 14 Ngay 28
Miu Lan Kich Thé Kich Thé Kich Thé
thuéc PDI  zeta thuoc PDI  zeta thuoc PDI  zeta
(nm) (mV)  (hm) (mV)  (hm) (mV)
1 1449 0,468 1395 0,359 1226 0,395
2 1417 0457 1451 0,278 126,6 0,463
Lco 3 1401 04% . 1411 0315 . 1236 0456
Tbri‘;?]g 1422 0,474 1419 0317 1243 0,438
SD 24 0,020 288 0,041 21 0,037
1 1327 0,446 1349 0,292 1299 0475
2 1406 0,332 126,4 0,456 1205 0,409
Loy 3 18110424 1336 0389 . 1286 0445
Tbri‘;?]g 1348 0,401 131,6 0,379 1263 0,443
SD 51 0,060 458 0,082 51 0,033
1 117,6 0,398 1105 0,395 109,2 0,362
2 112,7 0,400 108,8 0,468 111,3 0,383
LC2 3 1161 0330 985 1123 0300 237 1075 0413 496
TruNg 1155 0376 1105 0,388 109,3 0,386

binh
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SD 25 0,040 1,75 0,084 1,9 0,026
1 1119 0421 108,4 0,368 106,8 0,400
2 1094 0375 109,5 0,305 108,7 0,381

Lcg 3 1092 03638 ., 1117 0329 . 1061 0400 o
Tbrilr’]?]g 1102 0,386 109,9 0,334 107,2 0,394
SD 15 0,031 1,68 0,032 13 0,011
1 1281 0510 132,6 0,370 1211 0,411
2 1352 0,285 1344 0,363 1241 0,392

Lca 3 1207 0395 . 1286 0432 . 1256 0381 . o
Tbr\ltr‘]?]g 131,0 0,397 131,9 0,388 1236 0,395
SD 37 0,113 297 0,038 23 0,015
1 1143 0453 1120 0,493 111,0 0,446
2 1131 0,381 109,9 0,474 109,9 0,476

Lcs 3 1106 0445 . 1007 0473 .. 1103 0421 .
Tbril;rtlg 1127 0,426 1105 0,480 110,4 0,448
SD 19 0,039 127 0,011 0,6 0,028
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Hinh 3.11 Kich thudc hat cua cac mau liposome mang cao 6t véi ham luong
cao 6t khac nhau theo thoi gian
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Hinh 3.12 PDI ctia cac mau liposome mang cao 6t véi ham lugng cao 6t khac
nhau theo thoi gian
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Hinh 3.13 Thé zeta cua cac mau liposome mang cao 6t véi ham lugng cao 6t
khac nhau theo thoi gian
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Hinh 3.11, 3.12 cho thay trong thoi gian khao sét 28 ngay, kich thuéc hat, PDI
ctia c4c mau liposome mang cao 6t khong thay doi dang ké, cho thay cac mau
liposome mang cao 6t 6n dinh trong qua trinh bao quan 28 ngay. Hinh 3.13 cho
thay thé zeta giam dan khi ham lwgng mang cao 6t cang cao, giam tir -71.9
xudng -56.8 mV khi ham lugng cao 6t ting tir 10 dén 50%. Trong thoi gian
khao sat 28 ngay, thé zeta c6 xu hudng giam nhe ¢ tat ca cac mau liposome
mang cao 6t nhung hé van 6n dinh trong khoang qué trinh bao quan 28 ngay.

Nhu vay, théng qua su 6n dinh vé cam quan, kich thudc hat, PDI va thé zeta
thi cong thic liposome mang 40% cao 6t (LC4) duogc lua chon cho nhiing
nghién cuu tiép theo.

33. KET QUA PANH GIA CAC PAC TINH CUA HE
NANOLIPOSOME NANG HOA CAO OT

3.3.1. Két qua danh gia cac dic tinh hda ly
3.3.1.1. Két qud danh gia cam quan

Liposome mang 40% cao 6t (LC4) sau khi duoc tong hop c0 trang thai dong
nhat, khong tach 16p, lang cin, co d6 duc cua liposome va mau cam dic trung
cua cao 6t (hinh 3.9).

3.3.1.2. Xdc dinh kich thwéc hat, chi sé PDI va thé zeta

Mau liposome mang cao 6t dugc danh gia kich thuéc hat, do da phan tan (PDI),
thé zeta sir dung k¥ thuat DLS nhu mé ta truée d6. Mdi phép do 1ap lai 3 lan.
Két qua dugc trinh bay ¢ bang 3.7 va hinh 3.14.

Bang 3.7 Két qua kich thudc hat, PDI va thé zeta cia mau liposome mang

40% cao ot (LC4)
Sélande  Kich thwéc (nm) PDI Thé Zeta (mV)
1 128,1 0,510
2 135,2 0,285 -60,1
3 129,7 0,395

Trung binh 131,0+£3,7 0,397 £ 0,110 - 60,1
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Hinh 3.14 Cac dic tinh Iy hda cia mau liposome 40% mang cao 6t (LC4)
a) Kich thudc hat; b) Thé zeta
3.3.1.3. Két qud danh gia hinh thai, cdu tric liposome
Str dung phuong phap hién vi dién tir truyén qua (transmission electron
microscopy, TEM) dé xac dinh hinh thai, cau trdc liposome tao thanh. Két qua
duoc trinh bay ¢ hinh 3.15.

200 nm % i N e
—a _ b 11

Hinh 3.15 Anh TEM ctia mau liposome mang 40% cao 6t (LC4)
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Anh chup TEM cho thiy liposome mang cao 6t la nhiing tiéu phan hinh cau,
c6 kich thudc phan b chua yéu trong khoang tir 100nm dén 200 nm, twong dong
véi kich thude hat phan bé phan tich duoc trong biéu dd DLS nhu hinh 3.14.a.
Phé héng ngogi FTIR

Phé hong ngoai duge dung dé danh gia nhimg thay ddi cd thé co trong cau tric
cua liposome mang cao 6t bang cach d6i chiéu phé cua liposome mang cao 6t
véi phd cua liposome va phé cua cao 6t trude do. Két qua phd IR duogc trinh
bay trong hinh 3.16.

100
g5 Liposome
mang cao ot v
904 Liposome \

85

C=Ostretch/
aromatic C-C stretch .| [/

N-H bend/ C-N =
stretch (amide II)

80

%Transmittance

754

70

65

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Hinh 3.16 Phd FTIR cua liposome va liposome mang cao 6t

Khi két hop dbi chiéu véi pho liposome va liposome mang cao 6t thi 2 peak
1644 va 1515 cm* khong xuét hién trong pho cua liposome, nhung xuat hién
trong pho cua liposome mang cao 6t (hinh 3.16). Va qua phan tich cau trc hoa
hoc cua cac thanh phan liposome (hinh 1.5) thi khong cé cu tric nao chira
nhom lién két C-C vong thom va N-H/ C-N (amide I1). Do dd, 2 peak nay duoc
xéac dinh 1a dic trung cho nhém C=0/ C-C vong thom va N-H/ C-N cua ciu
trdc vanillylamide trong cac capsaicinoid nhu da phan tich trudc d6 trong phd
cua cao 6t (hinh 3.2) [48]. So sénh cac peak con lai trong phd caa liposome va
liposome mang cao 6t cho thay ching hoan toan phu hop vé vi tri peak, hinh
dang va cudng do peak. Nhu vay chitng minh tac dong thap cta viéc nang hoa
cao 6t 1&n cau tric phan tir cia liposome va cao 6t.
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3.3.2. Két qua xac dinh hiéu suat nang héa va ham lwong tai cao ét cia

hé nanoliposome

Sau khi tién hanh loai cao ot tu do trong mau liposome mang cao 6t bang
phuong phap mang tham tach. Ham lwong capsaicin trong liposome mang cao
Gt trudc va sau khi loai cao ot tu do duge xac dinh bang phuong phéap sac ky

long hiéu ning cao va két qua duoc trinh bay & bang 3.8.

Bang 3.8 Két qua dinh lugng capsaicin trong mau liposome mang 40% cao 6t

(LC4) trudce va sau khi loai cao 6t tu do

Liposome mang cao

Liposome mang cao da loai cao

6t tw do

x .. . Ha .. . H2
Mau engi  Dién  Lugng mg:' Khéi  Dién  Liong 1u2rT
thit ong  tich  capsai ca'sz?i lwong  tich  capsai ca.szfi

can  peak cin P can  peak cin P

(mg) (mg) (M) (mAu) (Mg o
(MAL) (%) (MAU) (%)
1 1012 17,7950 1,5599 0,154 1012 12,9953 1,4244 0,140
2 1012 17,5687 1,5400 0,152 1012 12,9782 1,4205 0,140
3 1012 17,6369 1,5460 0,153 1012 12,9084 1,4129 0,139
Trung binh 1,5486 0,153 Trung binh 1,4186 0,140
SD 0,01 0,001 SD 0,01 0,001

Tur bang 3.8, lugng capsaicin trong liposome mang 40% cao 6t (LC4) la 1,5486

+ 0,01 mg va sau khi da loai cao 6t tu do la 1,4186 £+ 0,01 mg.

e Hiéu suit nang hoa (EE) dugc tinh theo cong thic sau:

Khoi lugng capsaicin nang hoa trong liposome
X

EE (%) = 7 :
(%) Khoi lugng capsaicin ban dau

b

6
x 100 =91,60%

EE (%) =13136

100



49

e Ham luong tai capsaicin dugc xac dinh bang phuong trinh sau:

Khéi luong capsaicin nang hoa trong liposome 100
X

LC (%)= : ;
(%) Khoi lugng tong cua liposome mang cao

. 1,4186 .
LC (A)) = WX 100=0,14 %

(Khéi luong tong cia mau liposome mang cao ot ban dau 1a 1012,97 mg)

Nhu vay, hiéu suit nang hoa va ham luong tai capsaicin trong mau liposome
mang 40% cao 6t (LC4) lan luot 12 91,60% va 0,14%.

3.3.3. Két qua danh gia sw 6n dinh ciaa hé nanoliposome nang héa cao ét

Do 6n dinh cta hé nanoliposome mang cao 6t duge danh gia qua su on dinh vé
kich thudc hat, thé zeta, va PDI trong thoi gian 28 ngay. Két qua duoc trinh bay
¢ bang 3.9 va hinh 3.17, 3.18.

Bang 3.9 Két qua kich thudc hat, PDI va thé zeta cia mau liposome mang

40% cao ot (LC4)
Ngay Kich thwéc hat (nm) PDI Thé zeta (mV)
D1 131,0 £ 3,7 0,397 + 0,068 -60,1
D7 133,9+£0,6 0,336 + 0,028 -56,5
D14 131,9 + 2,97 0,388 + 0,038 -52,6
D21 116,8 £3,5 0,330 + 0,062 -50,7

D28 123,6 +2,3 0,395 £ 0,015 -46,9
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Hinh 3.17 Kich thuéc hat va PDI cia mau liposome mang 40% cao 6t (LC4)
theo thoi gian
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Hinh 3.18 Thé zeta cuaa mau liposome mang 40% cao 6t (LC4) theo thoi gian

Bang 2.10 cho thdy mau nanoliposome mang 40% cao 6t co do 6n dinh tot
trong thoi gian khao sat 28 ngay, co6 kich thudc hat dao dong tir 116,8 £ 3,5 nm
dén 133,9 + 0,6 nm; PDI 4n dinh trong khoang hep tir 0,330 + 0,062 dén 0,397
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+ 0,112. Thé zeta cua cdng thuc liposome mang cao 6t LC4 ¢6 giam dan theo
thoi gian, tir -60,1 xudng -46,9 mV sau 28 ngay khao sat. Nhung thé zeta van
duy tri trong mutic cao, va mau van 6n dinh trong thoi gian bao quan. Nhu vay
cho thay mau liposome mang 40% cao 6t 6n dinh tét trong thoi gian khao sét
28 ngay.

3.34. Két qua danh gia kha ning phoéng thich capsaicin cia hé
nanoliposome mang cao 6t

Kha nang phdng thich capsaicin cua hé nanoliposome mang cao 6t co so sanh
Vi cao 6t tr do duoc danh gia bang phuong phap mang tham tach két hop voi
dinh luong capsaicin bang phuong phap HPLC. Két qua duoc trinh bay ¢ bang
3.10 va hinh 3.19.

Bang 3.10 Ti I¢ phong thich capsaicin cua hé nanoliposome mang cao 6t so
VGi cao 6t tu do

Cao 6t Liposome mang cao 6t
Thoi
gian | Dién tich LlIQTlg % CR Dién tich Luq1_1g % CR
(h) peak | capsaicin capsaicin peak | capsaicin capsaicin
(MAU) | Pt (ug) (mAU) | Pt (ug)
0 0 0 0 0 0 0
1 6,9543 2296 30,27 7,059 2305 29,20
3 13,445 4539 59,83 13,049 4391 55,64
6 17,647 6179 81,45 15,611 5550 70,31
12 19,509 7147 94,22 17,457 6429 81,46
24 19,150 7447 98,16 17,077 6642 84,16
36 - - - 16,313 6741 85,42
48 - - - 15,799 6889 87,29
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Hinh 3.19 Kha nang phong thich cua liposome mang cao 6t va cao 6t tu do

Trong méi trudng tham tach pH 7,4 : ethanol (1:1 v/v), capsaicin dugc nang
hoa trong liposome c6 kha nang phong thich cham hon qua mang tham tach so
véi trong cao 6t tu do. Sau 24h, cao 6t phong thich gan nhu hoan toan lugng
capsaicin 98,16 + 2,5%, trong khi liposome mang cao 6t phéong thich 84,16 +
2,5% va 24 gio tiép theo luong capsaicin trong mau liposome mang cao 6t ¢6
tiép tuc phong thich nhung ting khdng dang ké.

3.4. PANH GIA HOAT TINH SINH HQC CUA HE NANOLIPOSOME
MANG CAO OT

Tién hanh dénh gia kha niang gy doc té bao in vitro déi vai dong té bao ung
thu vii MCF-7ctia nanoliposome mang cao 6t co déi chiéu véi cao 6t ty do va
hé nanoliposome trang khéng mang cao 6t sir dung thir nghiém WST-1. Két
qua trinh bay & bang 3.11, hinh 3.20 dén 3.22.



53

Bang 3.11 Ti 1¢ sdng cua té bao MCF-7 dudi tac dung caa liposome, cao 6t va
liposome mang cao 6t

Mau liposome

Nong do
liposome 50
(Hg/mL)

100

250 500 1000

Ti 1é té bao
séng (%) 1069 +
trong mau 2,0
liposome

99,6 +
12,3

106,3 + 114,1 + 115,3 +
1,6 6,3 1,8

Mau cao 6t va liposome mang cao &t

Nong do
capsaicin 5 10
(Hg/mL)

25 50 100

Ti lé té bao
s6ng (%)
trong mau

cao 6t

64,4+25 56,6+1,7

579+18 554+32 553+17

Ti 18 té bao
séng (%)

trongmau 70,7 +124 718+7.1
liposome

mang cao ot

61,2+6,1 540+6,7 534+83
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Hinh 3.20 Ti I¢ té bao MCF-7 sdng dudi tac dung caa liposome va liposome
mang cao 6t. (*) p < 0,05 so sanh vai liposome
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Hinh 3.21 Ti 1¢ t& bao MCF-7 séng dudi tac dung caa cao 6t va liposome
mang cao 6t. (*) p < 0,05 so sénh vai cao 6t
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Chung

5 ng/mL 10 pg/mL 25 ng/mL 50 pg/mL 100 pg/mL

Liposome
mang cao ot

50 pg/mL 100 pg/mL. 250 pg/mL. 500 pg/mL. 1000 pg/mL

Liposome

Hinh 3.22 Anh té bao MCF-7 séng duéi tac dung cua liposome, cao 6t va
liposome mang cao 6t

Liposome gy doc té bao khong dang ké & ndng do tuong duong nong do
liposome trong liposome mang cao ét. Cao 6t va liposome mang cao 6t c6 kha
nang tiéu diét té bao MCF-7. Ti Ié té bao MCF-7 séng giam dan khi nong do
capsaicin ting dan. So sanh hiéu qua gay doc té bao giira cao 6t va liposome
mang cao, & nong do thap, 10 pg/mL, ti 1& té bao séng trong cao 6t thip hon
trong liposome mang cao, 56,6 + 1,7% so véi 71,8 + 7,1%. O nong d6 cao, 50
ng/mL, ti 1é té bao sbng trong cao 6t va liposome mang cao khéng khac biét
dang ké, 55,4 + 3,2% va 54,02 + 6,7%. Két qua thir doc té bao thu duoc 1a phu
hop véi nghién ciu cia Chang (2011), ti 1é té bao MCF-7 séng 58,50 + 2,5%
tai ndng do capsaicin 200 UM (twong duong 61 pg/mL) (hinh 3.23) [53].
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Hinh 3.23 Ti ¢ té bao MCF-7 song duéi tac dung cua capsaicin theo nghién
ctru cua Chang (2011)
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CHUONG 4.  KET LUAN VA KIEN NGHI

4.1. KET LUAN

1. D3 bao ché dugc cao ethanol 6t bang phwong phép chiét siéu &m két hop
v6i mot s6 phuong phap loai tap chat don gian. Hiéu suat caa qué trinh chiét
xuit thu dugc 2,0591 + 0,0193 mg capsaicin/ 1 g bot 6t. Ham luong capsaicin
trong cao 6t la 37,28 £ 0,2%.

2. Da dinh luvgng duoc capsaicin trong cao 6t va trong nanoliposome mang
cao 6t bang phuong phép sac ky 16ng hiéu ning cao trong diéu kién thiét bi phu
hop.

3. Pi khao sat anh hudong cua thoi gian siéu am dén kich thudc hat, PDI
ctia hé nanoliposome mang cao 6t, tir 15, 30, 45, 60, 90 phut. Két qua da xac
dinh thoi gian siéu &m 30 phat 12 phi hop hudéng dén tiét kiém nang luong va
rdt ngan thoi gian tong hop.

4. Pa tong hop dugc hé nanoliposome mang cao 6t bang phuwong phap
hydrate h6a mang lipid véi cac ndng do cao ot khac nhau (10, 20, 30, 40, 50%
w/w) c6 do on dinh dang ké trong thoi gian khao sat 28 ngay thdng qua su on
dinh vé kich thudc hat, PDI va thé zeta dugc do bang k¥ thuat tan xa anh sang
dong.

5. P xac dinh duogc cdng thic nanoliposome mang 40% cao 6t 13 téi vu.
Cong thuac c6 hiéu suat nang hoa va ham luong tai capsaicin twong ung la
91,60% va 0,14%:; ¢o kich thudc hat 131,0 + 3,7 nm; PDI 0,397 + 0,110; dién
thé zeta -60,1 mV. Phan tich FTIR da chimg minh tac dong thap caa viéc nang
hoa hoat chat 18n cAu tric phan tir cua liposome va hoat chat. Phan tich TEM
cho thay liposome mang cao 6t ¢ cau tric hinh cau déu din cé kich thudc pho
hop véi kich thudc ghi nhan dugc tur ki thuat DLS. Nanoliposome mang cao
t dugc chimg minh c6 d6 on dinh tot trong thoi gian khao séat 28 ngay, cé kich
thudce hat tir 116,8 + 3,5 nm dén 133,9 + 0,6 nm; PDI 6n dinh trong khoang hep
tir 0,330 + 0,062 dén 0,397 + 0,112; thé zeta tir -60,1 mV dén -46,9 mV.

6. Di xay dung duoc hd so phong thich capsaicin cua hé nanoliposome
mang cao 6t bang phuwong phap mang tham tach, c6 so sanh véi cao 6t tu do.
Két qua cho thiy hé nanoliposome mang cao 6t c6 kha ning phéng thich
capsaicin cham so véi dang chiét xuat tu do, cu thé, sau 24 gio, cao 6t phong
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thich hoan toan 98,16 + 2,5% lugng capsaicin so vai 84,16 £ 2,5% luong
capsaicin dugc phong thich trong liposome mang cao 6t.

7. Di thi nghiém doc tinh té bao bang phuong phap WST - 1 d3 ching minh
hé nanoliposome mang cao 6t ¢ tac dung gay doc trén dong té bao MCF-7.
Véi ndng d6 capsaicin 50 pg/mL, ti 1& té bao séng trong mau liposome chua
cao 6t la 54,0 + 6,7%, twong duong so véi mau chira cao 6t 14 55,4 + 3,2%.

4.2. KIEN NGHI
1. Thir nghiém hoat tinh gay doc té bao cta hé nanoliposome mang cao 6t

hoac mang capsaicinoid trén cac dong té bao ung thu khac nhu Hela, ung thu
da hoac hoat tinh phan giai té bao mé.

2. Nghién ctu tac dung in vivo va doc tinh ban truong dién cua hé
nanoliposome mang cao 6t hoac mang capsaicinoid trén chuot.

3. Nghién ctu tong hop hé nanoliposome mang cao 6t hoic mang
capsaicinoid da chirc nang nham nang cao hiéu qua trong diéu tri.
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nstnmentHPLC-R  Sequence:=CAPSAICIN OT Page1of 1
Peak Analysis
Injection Name: 0OC70-2 Run Time (min): 35,00
Vial Number: GB2 Injection Volume: 10,00
Injection Type: Unknown Channel: uv_Vvis_1
Calibration Level: Wavelength: 2250
Instrument Method: CAPSAICIN Bandwidth: 1
Processing Method:  CAPSAICIN Dilution Factor: 1,0000
Injection Date/Time: 05/Thg1/23 18:06 Sample Weight: 1,0000
[Chromatogram |
F— ) CAPSAICIN OT #57 [manipulated] 0C70-2 UV_VIS_1 WVL225nm
’ mAU
8.754 2.11.670
7.504
6,254
$.00
3,754
2,504
1.254
J 11 410,
0.004 o
-1,254
min
.2w ' T 3 T . L] I I o
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
Resuits : 5
No. |Peak Name Retention Time | Width (50%) | Type Resolution (EP) Area Asymmetry (EP)| Plates (EP)
min min mAU min
1 na. 10,403 0.383 BMB" 1.71 0.188 1.23 4555
2 na. 11.570 0444 BMB" na. 4.346 1.38 3768
Chromeleon (¢) Dionex
Defaur/Poak Analysis Version 7.2.2.6586

Phu lyc 1. Két qua dinh lugng capsaicin trong cao 6t mé 1 bang HPLC
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nstnmentMPLC-A  SaquencecCAPSAICIN OT Paga 1.of 1
Peak Analysis
Injection Details
Injection Name: oCT1-2 Rum Time: (rir): 35,00
Vial Number: GC2 Injection Volurme: 10,00
Injection Type: Unkrecwm Ghannel: v _VIS_1
Calibration Level: Wavelength: 2250
Instrument Meffhod: CAFPSAICIN Bandiwialih: 1
Processaing Mefhod: CAFPSAICIN Diludion Factor: 1,0000
Injection DateTime: ZAThg 12722 0003 Sample Weight: 1,0000
Chromatogram
0.0 '3 CAPSAICIN OT #32 [manipulated] QC71-2 UW_WVIS_1 WWL225 nm
T
40,0
30,04
0.0+ (211827
] l fl
I
] | [
10,0 /|
IR
| i
1] |3 - 18,477
| | A Ik
11 - oo,y |
0.0 _..l 'II““H-—_-— ...___lf‘-.};. SV KL»-T — —
min
5.0 T —T1_ ' — 1 _ ' — T _ ' —T1_ ' — T _ T T
0,0 5,0 10,0 15,0 20,0 23,0 30.0 35.0
Peak Results
No. |Peak Mame Retention Time | Width (50%) | Type Resolution (EF) Arza Asymmetry (EF) | Plates (EF)
min min AL min
1 n.a. 10,827 0,245 BME" 187 0,335 1,28 5249
2 n.a. 11,827 0.413 BMB" 741 B.B24 1,55 4552
3 n.a. 18,177 0,589 BMB" na. 2,818 1.37 5106

DafauliPoak Anabysis

Chromeleon (i) Dionex
Worsion 726606

Phu luc 2. Két qua dinh lwong capsaicin trong cao 6t mé 2 bang HPLC
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Page 10f1
Peak Analysis
Injection Details
Injection Name: LC40 Fum Time (min): 35,00
Vial Numiber: GBS Injection Voiume: 10,00
Injection Type: Unknowm Channel: WIS 1
Calibration Level: Wawelength: 2250
Instrument Mefhod: CAPSAICIN Bandwidlth: 1
Frocessing Mefhod:  CAPSAICIN Ditfion Factor: 1,0000
Injection Date/Time:  05Mhg1/23 19:54 Samplie Weight: 1,0000
|(lhmrnamgram
0.0 3 CAPSAICIN OT #50 [manipulated] LC4D UV _WVIS_1 WVL225 nm
] mau
|2 - 11,607
25,0 ||
] f
20,0 |
[
] |
15.04 |
] |
|
1.0 [
E | 1 & - 17807
1 1 B 'y
] | | f\
50 [ /|
] B [l
1 | R 1 10,383 I‘ Y
i / ', |4-18,337
0.0 i ot e | -"+I- \"'--'— S 'Hl"l" | m.—
] min
5.0 — 1 T —T1_ T 1 _ T L —T1_ ' T T
0,0 5.0 10,0 15,0 20,0 23,0 30,0 35,0
Peak Results
Mo.  |Peak Mame Retention Time | Width (50%) | Type Resolution (EF) Area Asymmetry (EF) | Plates (EF)
min min AL mim
1 n.a. 10,343 0,388 BMB® 1.70 0,600 1.26 4380
2 n.a. 11,507 D438 BMB® 872 12,285 138 3819
3 n.a. 17,607 0,634 BMB* 1,68 5577 1.30 4279
4 n.a. 18,337 0,587 BMB* n.a. 0,147 1.28 5808

Oofaul'Peak Analysis

Chromedeon (o) Dionex
Version 72026688

Phu luc 3. Két qua dinh luong capsaicin trong liposome mang 40% cao 6t
bang HPLC sau khi loai cao 6t tu do
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nstumentHPLC-R  SaquencecCAPSAICIN OT Paga 1.0of 1
Peak Analysis
Injection Details
Injection Name: STDH Run Time (min): 35,00
Vial Numier: GAZ Injechion Volurme: 10,00
Injection Type: Unknecwm Ghanned: Uv_Vis_1
Calibration Level: Wavelength: 2250
Instrument Mefhod: CAPSAICIN Bandwaidlih: 1
Frocesaing Method: CAPSAICIN Dilufion Factor: 1,0000
Injection Dafe/Time: 05 Mhg 123 13:43 Sample Weight 1,0000
|El'rumamgram
700 T CAPSAICIN OT #50 [manipulated] STD1 UV VIS 1 WVLZ25 nm
] mau
] |2 - 11483
£.00 |
] I
5,00 I
] fl
a,00] | |
3,00 H
00+ [
! |
2,00 n
1.00] | |
o | |I
r.oa Jp e S __l.'JII-”'”""L_'__ — —
-1.00]
E min
-2.00 T T T 1 1 T T T T 1 T T T T T T T T 1 T T T T
0,0 5.0 10,0 15,0 20,0 25,0 30,0 35,0
Peak Results
Mo. |Peak Mame Retention Time | Width (50%) | Type Resolution (EP) Area Asymmetry (EP) | Plates (EF)
min min AL mim
1 n.a. 10,310 0,381 BMB" 1.70 0,016 1.28 3847
2 n.a. 11,483 0.431 BMB" n.a. 3.089 1.48 3835

Defauk/Peak Analysis

Chromedeon (o) Dionex
Version 7L 2 G688

Phu luc 4. Két qua phan tich HPLC dung dich chuan capsaicin STD 1
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nsimentHPLE-R  SsquencecCAPSAICIN OT Paga1of1
Peak Analysis
Injection Details
Injection Mame: STD2 Rur Time {min): 35,00
Vial Numibear: GA3 Injection Volume: 10,00
Injection Type: Unknown Channel: L WIS 1
Calibration Level: Wawvelength: 2250
Instrument Mefhod: CAPSAICIN Bandwaidlth: 1
Frocessing Mefhod:  CAPSAICIN Diludion Factor: 1,0000
Injection DateyTime:  05Mhg1/23 14:19 Sample Weight: 1,0000
|(2I‘rumamgrarn
. T% CAPSAICIN OT #51 [manipulated] STDZ UV_VIS_1 WVLZZ5nm
] mau
] |2 - 11,548
60,0+ f
I
] !
50,0 I
] (|
] I
40,0 |
] [l
30,04 '
] 1
[ |
20,0 | |
10,0 [
] [ |
I' J !
aed—I— 10,267 _ |
] min
-10.0 T T T T L — T T T
0.0 5.0 10,0 15,0 20,0 25,0 30,0 35,0
Peak Results
MNo. |Peak Mame Retention Time | Width (50%) | Type Resolution (EP) Arza Asymmetry (EF) | Plates (EF)
min min mALMmin
1 n.a 10,387 0,373 BMB" 167 0,185 1,20 4315
n.a. 11,540 0437 ENB" n.a. 30,500 1,45 3806

Dofaul'Poak Anabysis

Phu luc 5.

Chromedean (i) Dionex
Worsion TL2.6606

Két qua phan tich HPLC dung dich chuan capsaicin STD2
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nstumentHPLC-R  SaquenoecCAPSAICIN OT Faga 10of 1
Peak Analysis
Injection Details
Injection Name: STD3 Rur Time (min). 35,00
Vial Number GA4 Injection Vaiurme: 10,00
Injection Type: Unknown Channel: L WIS _1
Calibration Level: Wawvelength: 2250
Instrument Method: CAPSAICIN Bandwidfh: 1
FProcessing Mefhod: CAPSAICIN Diifudion Factor: 1,0000
Injection Date/Time:  05Mhg1/23 14:55 Sample Weight- 1,0000
|Elvumamgram
0.0 3 CAPSAICIN OT #52 [manipulated] STD3 UV _WVIS_1 WVL222Z5 nm
4| mAL
25,[:—- lz -11,563
I
4 |
20,04 I
_ |
15,04 [
] i
10,04 '
sodl | | l
I
1 | 14104
e — LEf T e —
] min
5.0 T —T1_ 7 — T _ ' T _ ' 71 _ 7 — T _ T T
0,0 5.0 10,0 15,0 20,0 25,0 30.0 35.0
Peak Results
Mo. |Peak Mame Retention Time | Widsh (50%) | Type Resalution (EF) Arza Asymmetry (EF)} | Plates (EP)
min min AL min
1 n.a. 10,400 0,358 BMBE" 1.71 0.070 1.22 4720
2 n.a. 11,553 0.438 BMB" n.a. 12,330 1.44 3856
Chromedeon (o) Dionex
Oefaul'Peak Analysis Version 722 GERG
Phu luc 6. Két qua phan tich HPLC dung dich chuan capsaicin STD3
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nstnumentHPLC-A  SaquencecCAPSAICIN OT

Paga 10of 1
Peak Analysis
Injection Details
Injection Mame: S5TD4 Run Time {mirn): 35,00
Vial Numirer: GAS Injection Volurme: 10,00
Injection Type: Unbrncwm Channel: W VIS 1
Calibration Level: Wawvelength: 2250
Instrument Method: CAPSAICIN Bandhwialth: 1
Proceszing Method: CAPSAICIN Diiteficn Factor: 1,0000
Injection Date/Time: 05Mhg 1523 15:3 Sample Weight: 1,0000
|(Ihmmamgram
40.0 '3 CAPSAICIN OT #53 [manipulated] STDS UW_WIS_1 WvL2225 nm
"o mau
|2 - 11,680
35,04
: |
0.0 I
25.0 | |
20,0 (|
15,0 I |
10,0 |
; i
E.[!—_ ! | ||
1 | | )
0.0.] _-I e 11.{”“'!’ e — —
] min
E-“....,....,...,....,...,....,....
0,0 5,0 10,0 15,0 20,0 25,0 30.0 35,0
Peak Results
Mo,  |Pesk Mame Retention Time | Width (50%) | Type Resolution (EP) Araa Asymmetry (EP) | Plates (EP)
min min AL min
1 n.a 10,383 0,374 EMB" 1.70 0,116 1,28 4273
2 n.a. 11,560 0438 EMB" n.a. 18,424 1,45 38687

OnfaulPoak Analysis

Chromedeon (o) Diones
Version T2 G608

Phu luc 7. Két qua phan tich HPLC dung dich chuan capsaicin STD4
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74

Page 1of 1
Peak Analysis
Injection Details
Injection Name: STDS FRurn Time (rmi): 35,00
Vial Number: GAG Injection Valume: 10,00
Injection Type: Unknown Channel: L W15 _1
Calibration Lesvel: Wawvelength: 2250
Instrument Mefhod: CAPSAICIN Bandhwidh: 1
Processing Method:  CAPSAICIN Diilufion Factor: 1,0000
Injection Datey'Time:  D&Mhg1723 16:08 Sample Weight: 1,0000
|Elvumamgram
550 3 CAPSAICIN OT #54 [manipulated] STDS Uv_WVIS_1 WWL-225 nm
i T
50,0+ ila-n.s?a
40,0 L
] [ .
30,0 ; |
H
20,0+ | |
4 ! |
10,0 | |
f A
no—! |- Lt ,
i min
5.0 — 1T 1 1 _ T T _ T 1 _ T — T _ T T
0,0 5.0 10,0 150 20,0 25,0 30,0 35.0
Peak Results
No.  |Peak Mame Retention Time | Width (50%) | Type Resolution (EP) Araa Asymmetry (EF) | Plates (EF)
min min mAL"min
1 n.a. 10,440 0,383 EMB” 1.63 0,146 1,12 4110
2 Mn.a. 11.573 0,438 BEMB" n.a. 24,605 144 3885

DefaultFeak Analysis

Chromedeon [c) Dionex
Version T2 2 GGG

Phu luc 8. Két qua phan tich HPLC dung dich chuan capsaicin STD5
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nstnmmentHPLE-R  SaquencecCAPSAICIN 0T Paga1of1
Peak Analysis
Injection Details
Injection Name: S5TDE Fun Time (min): 35,00
Vial Number: GAT Injection Volume: 10,00
Injection Type: Unknowm Channel: WIS _1
Calibration Level: Wavelength: 225,0
Instrument Mefhod: CAPSAICIN Bandwidlfh: 1
Frocesaing Mefhod: CAFPSAICIN Difufion Factor: 1,0000
Injection DateyTime: 05Mhg1/23 16:44 Sample Weight: 1,0000
|(2I'rurnamgram
120 T CAPSAICIN OT #35 [manipulated] 5TDG UV _VIS_1 WVL2Z5 nm
© Y mau
] 12 - 11,670
12.04 ||
_ I
10,04 [l
8.0 (1
] [
6.0 ‘ I
4.0 ‘ ! I|
] |
2,04 [
N |
podld e Lt }"“_'“.h-—l — —— —
] min
-2.0 T 1 T T 1 L 1 T T T T T T T T T 1 T T 1 T T
0,0 5.0 10.0 15.0 20,0 25.0 30.0 35.0
Peak Results
Mo, |Peak Mame Retention Time | Width (50%) | Type Resolution (EF) Arza Asymmetry (EF)} | Plates (EF)
min min mAL"min
1 n.a. 10,350 0,385 BMB" 1.78 0,045 147 4481
n.a. 11,570 0.437 BMEBE" na. 6,185 1.45 3875

Oefauk'Prak Analysis

Chromesdeon (o) Diones
Version T2 6506

Phu luc 9. Két qua phan tich HPLC dung dich chuan capsaicin STD6



HORIBA

Date

SZ-100

Measurement Results

Measurement Type
Sample Name
Scattering Angle
Temperature of the Holder
Dispersion Medium Viscosity
Transmission Intensity before Meas.

Distribution Form

Distribution Form({Dispersity)
Representation of Result

76

2023.02.17 16:21:08

HORIBA 3Z-100 for Windows [Z Type] Ver2. 20

: Friday, February 17, 2023 14:30:20 PM
: Particle Size

1 LCO/3(1:1)

;90

;249 °C

: 0.897 mPa-s

. 8

: Standard

: Monodisperse

: Scattering Light Intensity

Count Rate : 1601 KCPS
Calculation Results
Peak No. [ 5.P_Area Ratio Mean 5. D. Maode
1 1.00 149.4 nm A7.8 nm 142.3 nm
7] — -— nm — mm —- nm
3 — -— nm — nm —- nm
Total 1.00 1494 nm 378 nm 142.3 nm
Cumulant Operations
Z-Averaqge : 144.9 nm
Pl .. : 0.468 -
% 2 90 =
>, 1 =70 o
a = 2]
=] 1 = u
a I L]
3, =0
g =10 T
[-14 1 1 1 |1'|'|'r|"'"1"'|"r'|'11'|'|'|""'r"'|"r'|'r'| [ ] IIIII 1 [ B | Illlr (=
o1 T 10 100 1000 10000
Diameter {nm)
;- 1'% [ S ——— - -
;‘ ﬂ. '_'-&-L*“_H
o ﬂ‘, P [ N N R [ R R N N RN [ R B ] |"'|"'I"|"|’h'l"1|""|"?1"|ﬂ|*||
1 10 100 1000 10000 100000
Delay Time (us)
T 0
E ﬂ_ e = T e e e
v -0,
144 _IIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII|
1 10 100 1000 10000 100000
Delay Time (us)

HORIBA

Phu luc 10. Ph6 DLS kich thudc hat cua liposome khéng mang cao 6t (LCO)
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2023.02.17 16:21:57

HORIBA HORIBA $Z-100 for Windows [Z Type]l Ver2. 20

SZ-100

Measurement Results

Date : Friday, February 17, 2023 14:55:49 PM
Measurement Type : Particle Size
Sample Name : LC4/2{1:1)
Scattering Angle : 90
Temperature of the Holder : 250 °C
Dispersion Medium Viscosity : 0.895 mPas
Transmission Intensity before Meas. : 422
Distribution Form : Standard
Distribution Form{Dispersity) : Monodisperse
Representation of Result 1 Scattering Light Intensity
Count Rate : 1325 kCPS
Calculation Results
Feak No. | 5.P_Area Ratio Mean 5. D. Mode
1 1.00 1223 nm 0.6 nm 112.0 nm
7] — -— nim — mm —- nim
3 — -— nim — mm —- nim
Total 1.00 1223 nm 0.6 i 112.0 nm
Cumulant Operations
Z-Average : 129.7 nm
Pl .. : 0.395 ..
= 7 =90 =
= 1 =70 v
L&) |y 2]
5 =30 -
@ =10 T
[:-: 1 [ |1'|'|'r|"'"1"1"r'|'1'|'|'|'|'""r'"l"r'l' 1 IIIIII 1 1 IIIIIr é
0.1 i) 10 100 1000 TO000
Diameter {nm)
;- 1'% Wl — i - -
o 0. ‘h"'-‘““ﬁ“
o ﬂ‘ P [ N I RN Lo [ N R ] |"'|"'I‘|"|"I‘|'I‘||"‘|"1"l"|‘||‘l‘||
1 10 100 1000 10000 100000
Delay Time (us)
T 0
E P
v 0.
144 _IIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII 1 IIIIIIII
1 10 100 1000 10000 100000
Delay Time (ps)
ynamm & Ervirmmenid | heaiei | HORIBA

Phu lyc 11. Pho DLS kich thudc hat cua liposome mang 40% cao 6t (LC4)



HORIBA

SZ-100

LC4 002.nsz
Measurement Results

Date

Measurement Type
Sample Name
Scattering Angle
Temperature of the Holder
Dispersion Medium Viscosity
Transmission Intensity before Meas.
Distribution Form
Distribution Form(Dispersity)
Representation of Result

78

2023.02.23 15:40:13

HORIBA 32-100 for Windows [Z Typel VerZ 20

: Thursday, February 23, 2023 10:19:19 AM
: Particle Size

: LC4

: 90

: 250 °C

: 0.896 mPa-s

39

: Standard

: Monodisperse

: Scattering Light Intensity

Count Rate : 2212 kCPS
Calculation Results
FPeak Mo. | 5.P_Area Ratio Mean 5. D. Mode
1 1.00 1745 nm 41.3 nm 161.7 nm
2 —_ -—nm —- nm —- nim
3 —_ -—nm —- nm — nm
Total 1.00 174.5 nm 41.9 nm 161.7 nm
Cumulant Operations
Z-Average : 132.6 nm
Pl _. : 0.315 .
= 2 =90 =
g 1 =70 ¢
§ 1 =50 o
B =30 H
; =10z
o 1 1 1 I1'I'I'I'|""'1"'I"r'|'1'|'|'|'|"'"r"'l"r'l'r'l'l [ | IIIII 1 LI I | Illlr [
0.1 1 10 100 1000 10000
Diameter {nm)
G fg
o i,
m ﬂ‘. ||||||m|-|"|"|1‘|h|ssﬁ+f‘|‘llﬁ‘l|
1 10 100 1000 10000 100000
Delay Time (us)
T 0
E 0. e
T .0,
14 _IIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII|
1 10 100 1000 10000 100000
Delay Time (us

Phu luc 12. Phé DLS kich thuéc hat cua liposome mang 40% cao 6t (LC4)

sau 7 ngay



HORIBA

SZ-100

LC4 014.nsz
Measurement Results

Date

Measurement Type
Sample Name
Scattering Angle
Temperature of the Holder
Dispersion Medium Viscosity
Transmission Intensity before Meas.
Distribution Form
Distribution Form({Dispersity)
Representation of Result

79

2023.03.02 10:31:36

HORIBA 32-100 for Windows [ Typel VerZ. 20

: Thursday, March 2, 2023 9:36:31 AM
: Particle Size

: LC4

;a0

: 249 °C

: 0.897 mPa-s

1327

: Standard

: Monodisperse

: Scattering Light Intensity

Count Rate : 1671 kCPS
Calculation Results
Feak Mo. | 5. P_Area Ratio Mean 5. D. Mode
1 1.00 186.5 nm 44.0 nm 181.3 nm
2 —_ -—nm — nm —- nim
3 —_ -—nm — nm —- nm
Total 1.00 1865 nm 44.0 nm 181.3 nm
Cumulant Operations
Z-Average : 134.4 nm
Pl _. : 0.363 .
g 1 =70 o
51 =50 4
=1 =30 =
; =10z
o 1 1 1 |1'|'|'r|"'"1"'|"r'|'1 1'|1'|""'r"1"r1'r111 [ ] IIIII 1 [ B | Ilr [
0.1 1 10 100 1000 10000
Diameter (nm)
5 f-g
o i,
m ﬂ‘. ||||||m A|-|"|"|1‘|h|ss|h+f'|‘llﬁ‘l|
1 1 100 1000 10000 100000
Delay Time (ys)
T 0
E ﬂ. T — — S
T .0,
14 _IIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII|
1 0 100 1000 10000 100000
Delay Time (us

Phu luc 13. Phé DLS kich thuéc hat cua liposome mang 40% cao 6t (LC4)

sau 14 ngay



HORIBA

SZ-100
LC4 013.nsz

Measurement Results
Date
Measurement Type

80

2023.03.10 15:25:29

HORIBA SZ2-100 for Windows [Z Type] Ver2. 20

: Friday, March 10, 2023 14:53:15 PM
: Particle Size

Sample Name : LC4
Scattering Angle : 90
Temperature of the Holder : 250 °C
Dispersion Medium Viscosity : 1.085 mPa-s
Transmission Intensity before Meas. 1812
Distribution Form : Standard
Distribution Form(Dispersity) : Monodisperse
Representation of Result : Scattering Light Intensity
Count Rate : 1864 kCPS
Calculation Results
Feak MNo. | 5.P_Area Ratio Mean 5. D. Mode
1 1.00 1111 nm 26.7 nim 298 nm
2 — -—nm — nm -— nim
3 - -— TV —- M - MM
Total 1.00 1111 nm 26.7 nim 998 nm
Cumulant Operations
£-Average : 120.4 nm
Pl _. . 0.294 -
= 2 =90 =
a 1 L u
§ 1 =0 g
B =30 H
s =0 =
o 1 1 1 |1'|'|'r|"'"1"1"r'|'1'|'|'|'|""'r"'|"r'|' [ ] IIIIII 1 [ ] IIIIIr [
a1 1 10 100 1000 10000
Diameter (nm)
o 7. ———
o ﬂ‘. NNEREY| [ N AN [ B N RN [ ] |"'I"|"|1‘|h|"“|"‘f1"|‘l|ﬁ‘||
1 10 1000 10000 100000
Delay Time (us)
T 0
T g —_—— —
v -0,
[ _IIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII|
1 0 1000 10000 T00000

Delay Time {ps

Pebanl |

Phu luc 14. Pho DLS kich thudc hat cua liposome mang 40% cao 6t (LC4)

sau 21 ngay
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2023.03.15 10:43:50

HORIBA HORIBA SZ-100 for Windows [Z Type] VerZ. 20

SZ-100
LC4 014.nsz
Measurement Results

Date : Wednesday, March 15, 2023 10:10:50 AM
Measurement Type : Particle Size
Sample Name : LC4
Scattering Angle : 90
Temperature of the Holder : 250 °C
Dispersion Medium Viscosity : 0.896 mPa-s
Transmission Intensity before Meas. : 4618
Distribution Form : Standard
Distribution Form(Dispersity) : Monodisperse
Representation of Result : Scattering Light Intensity
Count Rate : 2897 kCPS
Calculation Results
Feak Mo. | 5.P_Area Ratio Mean 5. D. Mode
1 1.040 1770 nm 423 nm 162.1 nm
2 - -— nm — mm — nim
3 - -— nim — MM —- nim
Total 1.00 1770 nm 423 nm 162.1 nm
Cumulant Operations
Z-Average : 125.6 nm
Pl_. : 0.381
- =90 =
g1 =70 o
§ 1 =50 g
= =30 M
g S0 T
[:-: 1 1 1 |1'|'|'r|"'"1"1"r'|'11'|'|'|""'r"'|"r'|'r1'| [ | IIIII 1 i Ilr é
o1 1 10 100 1000 10000
Diameter {nm)
= 1.5 P————————
)
o ﬂ‘. rrnnng [ N RN o m‘l‘l‘l‘lhh|“l“f'ﬁ|‘lﬁ‘l|
1 10 100 1000 10000 100000
Delay Time {us)
T 0
50 —
v 0.
[ = IIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 IIIIIII|
1 0 100 1000 10000 100000
Delay Time (us)

Esplcares s Tl

Phu luc 15. Phd DLS kich thudc hat cua liposome mang 40% cao 6t (LC4)
sau 28 ngay
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2023.02.9F 16:11:47

HORIBA HORIBA §2-100 for Windows [Z Typel Ver2.20

Scientific

SZ-100

Measurement Results

Measurement Results

Date : Friday, February 17, 2023 15:43:22 PM
Measurement Type : Feta Potential

Sample Name : LC4

Temperature of the Holder : 25.0°C

Dispersion Medium Viscosity : 0.894 mPa-s

Conductivity : 0,153 mS/icm

Electrode Voltage : 33V

Calculation Results

Feak Mo. | Feta Potential | Electrophoretic Mobility
1 =601 mV 0000466 cm2Vs
2 — m¥ — cm2/Vs
3 — mV — cm2i¥s
Feta Potential (Mean) : 601 mV

Electrophoretic Mobility Mean : 0.000466 cm2Vs

4.5
4.0
3.5

3.0+

(a.u.)

2.5

2.0+

Intensity

1.5+
1.0+

0.5+

ﬂ,ﬂ_ |'|1r|1r|1r|1r|'|r|1r 1 IIIIIIII|IIIII r|1r|1 ri r|'|r|'|r|'|r|1r|'|r|'| r|'|r|'|[|'|r|'|r|'|r'|

-150 =100 =50 a 50 100 150 200
Zeta Potential (m\)

HORIBA

171

Phu luc 16. Pho DLS thé zeta cua liposome mang 40% cao 6t (LC4)
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2023.02.23 15:46:1T

HORIBA HORIBA SZ-100 for Windows [Z Type] Ver2.20

Scientific

SZ-100

Measurement Results

LC4 006.nzt

Measurement Results

Date : Thursday, February 23, 2023 14:24:18 PM
Measurement Type : feta Potential

Sample Name : LC4

Temperature of the Holder : 250 °C

Dispersion Medium Viscosity : 0.896 mPa-s

Conductivity : 0,137 mS/cm

Electrode Voltage T

Calculation Results

FPeak Mo. | feta Potential | Electrophoretic Mobility
1 565 mV -0.000437 cm2V's
2 — m¥ — cm2Ws
3 —m¥ — cm2iV's
Feta Potential (Mean) : 565 mV
Electrophoretic Mobility Mean : 0.000437 cmifVs

4.0-
3.5
3.0+

2.5

[a.u.)

2.0+

1.5+

Intensity

1.0+

0.5+

ﬂ,ﬂ—'|1r|1r|1r|1r|1r|'|r IIIIIIIII|IIIIIII r|'|r|'|r|'|r|'|r|'|1|'|r|'|[l'lr|1r|'|r|'|r|'|r|'|1|'|

-150 =100 =50 (1] 50 100 150 200
Zeta Potential {mV)

HORIBA

Phu luc 17. Phd DLS thé zeta cua liposome mang 40% cao 6t (LC4) sau 7
ngay
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2023.03.02 71:01:47

HORIBA HORIBA S2-100 for Windows [Z Type] Ver2. 20

Scientific

SZ-100

Measurement Resulis

LC4 005.nzt

Measurement Results

Date : Thursday, March 2, 2023 10:36:53 AM
Measurement Type : Zeta Potential

Sample Name : LC4

Temperature of the Holder : 250 °C

Dispersion Medium Viscosity : 0.894 mPa-s

Conductivity : 0,126 mS/cm

Electrode Voltage 34V

Calculation Results

FPeak No. | feta Potential | Electrophoretic Mobility
1 526 mV -0.000407 cm2/Vs
2 — mY — cm2Ws
3 —mY — cm2iV's
Zeta Potential (Mean) : 526 mV
Electrophoretic Mobility Mean : 0.000407 cm2iVs

5.0+

4.0+

[a.u.)

3.0+

Intensity

2.0+

1.0+

G,ﬂ_ |'|r|'|1|'|1|'|1|'|1r|1r|r ||||||||||||||r|1r|1r|'|r|'|r|'|r|'|r|1r|'|r|'|r|'|r|'|r|'|r|1r|'|r'|

=150 =700 =50 (1] 50 100 150 200
Zeta Potential (mV)

HORIBA

Phu luc 18. Phé DLS thé zeta cua liposome mang 40% cao 6t (LC4) sau 14
ngay



85

2023.03.10 15:58:19

HORIBA HORIBA SZ-100 for Windows [Z Type] Ver2. 20

Scientific

SZ-100

Measurement Results

LC4 004.nzt

Measurement Results

Date : Friday, March 10, 2023 15:40:45 PM
Measurement Type : feta Potential

Sample Name : LC4

Temperature of the Holder : 25.0°C

Dispersion Medium Viscosity : 0.895 mPa-s

Conductivity : 0,121 mSicm

Electrode Voltage 34V

Calculation Results
FPeak No. | Zeta Potential | Electrophoretic Mobility
1 507 mV 0000353 cm2iVs
2 — m¥ — cm2Vs
3 —m¥ — cm2iVs
Zeta Potential (Mean) : 507 mv
Electrophoretic Mobility Mean : 0.000393 cm2Vs

6.0

5.0+

4.0+

[a.u.)

3.0+

Intensity

2.0+

1.0+

ﬂ,ﬂ—'lr|'|1|'|1|'|1|'|1r|1r|'||' IIIIIII|IIIIII 1r|1r|'|r|'|r|'|r|'|r|1r|1r|1r|1r|1r|1r|1r|1r|'|

-150 =100 =50 (1] 50 100 150 200
Zeta Potential (mV)

HORIBA

Phu luc 19. Pho DLS thé zeta cua liposome mang 40% cao 6t (LC4) sau 21
ngay
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2023.03.15 11:24:54

HORIBA HORIBA S2-100 for Windows [Z Type] Ver2. 20

Scientific

SZ-100

Measurement Results

LC4 005.nzt

Measurement Results

Date : Wednesday, March 15, 2023 11:06:26 AM
Measurement Type : feta Potential

Sample Name : LC4

Temperature of the Holder 249 °C

Dispersion Medium Viscosity : 0.897 mPa-s

Conductivity : 0,128 mS/cm

Electrode Voltage 34V

Calculation Results

FPeak No. | feta Potential | Electrophoretic Mobility
1 469 mV -0.000363 cm2/V's
2 —mVy — cm2iVs
3 —mY — cm2iV's
Feta Potential (Mean) : 469 mV
Electrophoretic Mobility Mean : 0.000363 cmiVs

5.0+

4.0

(a.u.)

3.0+

Intensity

2.0+

1.0+

ﬂ,ﬂ_ r|'|1|'|1|'|'||'|1r|1r|1r|1r IIIII|IIIIIII |'|r|1r|1r|'| rl'lr|1|'|1|'|1r|1r|1r|'|r|1r|'|r|'|'|

-150 =100 =50 0 50 100 150 200
Zeta Potential {mVy)

HORIBA

Phu luc 20. Pho DLS thé zeta cua liposome mang 40% cao 6t (LC4) sau 28
ngay
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Tue Mar 07 08:27:23 2023 (GMT+07:00)

95—:
90
85
3 ]
= .
b a0
= ]
ol
% ]
|: ?5—_
a2 ]
704
65—:
60
4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)
Tue Mar 07 08:21:45 2023 (GMT+07:00)
FIND PEAKS:
Spectrum: LCo
Region: 4000,00 400,00
Absolute threshold: 90,293
Sensitivity: 50
Pealk list:
Position: 594 .93 Intensity: 76,884
Position: 720,20 Intensity: 72,681
Position: 1053,51 Intensity: 63,615
Position: 1169,80 Intensity: 76,911
Position: 1376, 73 Intensity: a7v.,250
Position: 1463,55 Intensity: 83,350
Position: 1741,66 Intensity: 78,585
Position: 2852,00 Intensity: 75,459
Position: 2922 08 Intensity: 67,039
Position: 3339,05 Intensity: 89,792

Phu luc 21. Phé FTIR cua liposome
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Tue Mar 28 10:51:41 2023 (C

60

55

%Transmittance
=]
o
o by b b s by by by s by g by gy bua gy

292401

2853 48

1642 87

4000

3500

3000

2500 2000 1500 1000 500
Wawvenumbers (cm-1)

Collection time: Tue Mar 28 10:50:41 2023 (GMT+0:

Tue Mar 28 10:51:27 2023 (GMT+07:00)

FIND PEAKS:
Spectrum:

Tue Mar 28 10:50:19 2023 (GMT+07:00)

Region: 4000,00 400,00

Absolute threshold: 81,295

Sensitivity: 50

Peak list:
Position: 633,81
Fuositio 720,19
Positio 795,72
Positio 968,78
Positio 1033,47
Positio 112271
Positio 1154.61
Positio 1236,27
Positio 1272,99
Positio 1365.26
Positio 1431,67
Positio 1462,11
Positio 151476
FPositio 1642,87
Positio 2853,48
Position: 282401

Intensity:
Intensity
Imtensity
Intensity
Intensity
Intensity
Imtensity
Imtensity
Intensity
Intensity
Imtensity
Imtensity
Intensity
Intensity
Imtensity
Imtensity:

73,899
73,679
FT.590
77,203
66,310
70,281
69,408
65,816
63,214
79.002
74,437
73,787
62,543
72,759
80,389
72,422

Phu luc 22. Ph6 FTIR cua cao 6t
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Tue Mar 07 08:41:28 2023 (C

A

%Transmittance

59496 "=

72061

-
?

@
T

N
g

3500 3000 2500 2000 1500 1000 500
Wavenumbers (cm-1)

Collection time: Tue Mar OF 08:37:27 2023 (GMT+01

Tue Mar O7 08:39:14 2023 (GMT+07:00)
FIND PEAKS:

Spectrum: LCH

Region: 4000,00 400,00

Absolute threshold: 84,789

Sensitivity: 50

FPeak list:
Position: 594 96 Intensity: 7o, 495
Position: 720,61 Intensity: 75,092
Fosition: Tor 18 Intensity: 83,875
Position: 95919 Intensity: 81,257
Position: 1035,96 Intensity: 71,588
Position: 1122,68 Intensity: 78,446
Position: 1156,67 Intensity: 75,261
Position: 127348 Intensity: T7. 703
Position: 1462 60 Intensity: 80,287
Position: 1515.86 Intensity: 82,445
Position: 1644 549 Intensity: 84,781
Position: 1740,15 Intensity: 81,947
Position: 2852 60 Intensity: 77,320
Position: 202276 Intensity: 68,653

Phu luc 23. Pho FTIR cua liposome mang 40% cao 6t (LC4)



