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NGHIEN CUU BAO CHE HE NANO LIPID RAN CHUA CELECOXIB
VA PANH GIA KHA NANG UC CHE MOQT SO DONG TE BAO
UNG THU VU IN VITRO

Tran Thi Phwong"", Chir Viin Mén’
Tém tit
Mouc tiéu: Bao ché va danh gid tdc dung e ché mot sé dong té bao ung thu vd
in vitro ctia hé nano lipid rin chta celecoxib (CXB). Phwong phdp nghién ciru:
Hé nano lipid rin chta celecoxib dugc bao ché bang phuong phap dong nhat héa
két hop véi siéu am. Cdc cong thirc khao sat duoc danh gid cdc dic tinh nhu kich
thudc hat nano, dién thé zeta, nhiét lugng quét vi sai (DSC)..., va cong thuc lya
chon duoc ddnh gid tic dung chdng ung thu trén mot sé dong té bao ung thu vd
in vitro. Két qud: Cong thtrc nano lipid rin thich hop chia 10mg CXB, 50mg
acid stearic, 50mg Compritol ATO 888 va 20mL nudc chira 1% soluplus. Hé
nano lipid ran dugc lya chon c¢6 kich thudc tiéu phan 75,1 + 0,97nm, chi sé da
phan tan (polydisperse index - PDI) < 0,3, hiéu suat nano héa dat 83,5% =+ 0,03.
Téc dung trc ché ung thu thu dugc trén mot sé dong ung thu vi: MDA-MB-231,
MCE-7, va SK-BR-3. H¢ nano lipid dat do 6n dinh sau 3 thang bao quan ¢ nhiét
d6 4°C. Két ludn: D3 bao ché va danh gid duoc mot sé dic tinh cua hé nano lipid
ran chira CXB. Pong thoi nghién ctu cling bude ddu ddnh gia tic dung tc ché
mot s6 dong té bao ung thu vi in vitro ciia hé nano lipid rin chira CXB.

Tir khéa: Celecoxib; Hé nano lipid ran; Pong nhat héa; Ung thu vii.

PREPARATION OF SOLID LIPID NANOPARTICLE CONTAINING
CELECOXIB AND EVALUATION OF IN VITRO
ANTI-BREAST CANCER ACTIVITY

Abstract

Objectives: To prepare and evaluate the anti-cancer effect on cells of a solid
lipid nanoparticle containing celecoxib (CXB). Methods: A solid lipid nanoparticle
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containing CXB was prepared using the homogenization method combined with
ultrasonication. The obtained formulations were evaluated for properties such as
nanoparticle size, zeta potential, differential scanning calorimetry (DSC), etc.,
and evaluated for anti-cancer effects on some breast cancer cell lines. Results:
The final solid lipid nanoparticle contained 10mg CXB, 50mg stearic acid, and
50mg Compritol ATO 888 in 20mL water containing 1% soluplus. The selected
formulation had a particle size of 75.1 + 0.97nm, polydisperse index (PDI) < 0.3,
and encapsulation efficiency of 83.5% =+ 0.03. The anticancer effect effects were
obtained on some breast cancer lines: MDA-MB-231, MCF-7, and SK-BR-3.
The formulation was stable after 3 months of storage at 4°C. Conclusion: The
study developed and evaluated properties and parameters of a solid lipid
nanoparticle containing CXB. In addition, the in vitro anticancer effects on some
breast cancer cell lines were also evaluated.

Keywords: Celecoxib; Solid lipid nanoparticle; Homogenization; Breast cancer.

PAT VAN DPE ubng thap, 1am giam hiéu qua diéu tri

Celecoxib 1a thubc chéng viem I3 6] Hién nay, mot so phuong phip
khong steroid thugc nhém trc ché chon bao ché da dugc dp dung de cai thién

loc cyclooxygenase-2 (COX-2) dugc sinh kha dung ciing nhu hiéu qua diéu

chi dinh trong diéu tri viém xuong tri cia thuoc theo duong uéng nhu bao

khép, viém khép dang thap, va dau
cap tinh [1, 2, 3]. Nhitng nim gan day,
nhiéu bang chimg 1dm sang cho thiy
CXB c6 thé mang lai tic dung ngin
ngira ung thu chdng lai ung thu vi;
ngoai ra, di cin dén phdi va ndo ciing
c6 thé dugc ngan chan [4]. Tuy nhién,
do thudc nhém II cua hé thong phan
loai sinh dugc hoc (Biopharmaceutics
Classification System - BSC), thudc ¢
do hoa tan kém trong nudc la nguyén
nhan din téi sinh kha dung dudng
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ché dang phan tan ran [5], tao phtic
hop B-cyclodextrin [7], hay dang nano
lipid ran [8]. Trong d6, dang nano lipid
ran (solid lipid nanoparticles - SLN)
nhan duoc nhiéu sy quan tam v&i cac
vu diém nhu s dung chit mang 1a
lipid gidp ting d6 hoa tan, hap thu cua
CXB dong thoi gidp kiém soét luong
CXB giai phéng trong qud trinh diéu
tri. Ngoai ra, hé nano lipid ran ciing c6
d6 6n dinh tot gidp cho qué trinh bao
quan dugc dé dang.
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Nghién ctru trude ddy chi ra ring
tinh trang viém c6 lién quan dén ung
thu vd c¢6 mdi twong quan chit ché
giita biéu hién cua tinh trang viém va
su tién trién cta cdc ton thuong tién
ung thu & mot sé vi tri giai phau [9].
Mot sé nghién ctru khéc ciing chi ra
kha nang trc ché mot s té bao ung thu
cua CXB nhu ung thu vi, ung thu dai
tryc trang [4, 10]. Do d6, nghién ctu
nay dugc tién hanh nham: Bao ché va
ddnh gid tdc dung trc ché mot sé dong
té bao ung thu vii in vitro ciia hé nano
lipid ran chita CXB.

POI TUQONG VA PHUONG PHAP

NGHIEN CUU

1. Poi twong nghién ciru
* Nguyén lieu: CXB va Tween 80
Aldrich, My9).
Poloxamer 407 (pol407) va soluplus
(cong ty BASF, Durc); Compritol ATO
888 (cong ty Gattefosse); Tristearin
(cong ty Fluka, Han Quéc); Acid
steraric (cong ty Daejung, Han Qudc);
Té bao ung thu vi MCF-7, MDA-MB-
231, va SK-BR-3 (ngin hang té bao
Han Qudc - Seoul); nhau thai bd, thudc
khang sinh, mdi truong nudi ciy té bao
RPMI 1640 (cong ty Hyclone, MyY);

cdc nguyén liéu, héa chat khéc dat tiéu

(cong ty Sigma

chuin duogc dung.

* Thiét bi va dung cy: Mdy do kich
thudc tiéu phan Zetasizer Nano-90 va
mdy do dién thé Zetasizer Nano-Z
(cong ty thiét bi Malvern, Anh), mdy
do nhiét quét vi sai TGA/DSC1 (cong
ty Mettler-Toledo, Thuyy si). Cot
CAPCELL PAK C18 (kich thuoc
150 x 4,6mm, Sum, OSAKA SODA).
Mady doc két qua trén té bao microplate
reader (Infinite M200 PRO; Tecan,
Thuy si). Mdy dong héa HG-15A-Set-
B (Daihan Scientific, Han Quéc), may
khudy tir 01-310X (Biologix, M¥), cin
phan tich GR-200 (AND, Nhat Ban),
mdy siéu 4m phd mau t& bao Q700
(Qsonica, M¥), mdy thu do hoa tan
DIS 6000 (Copley Scientific, Anh), va
céc dung cu thong dung khéc.

* Pia diém nghién cuu: Pai hoc

quoc gia Chungnam, Han Qudc.

2. Phwong phap nghién ciu

* Xay dung cong thirc va quy trinh
bao ché hé nano lipid ran chita CXB:

Phuong phép bao ché hé nano lipid
ran chira CXB: H¢ nano lipid ran duoc
bao ché theo phuong phap dong nhat
héa & toc dd cao va theo sau la siéu
am. Hé nano gém 2 pha: Pha nudc
chita chit hoat dong bé mat va pha
lipid chira thubc va lipid. Nghién ctru

dugc sang loc nham tim ra lipid ran va
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chét hoat dong bé mit phit hop cho hé
nano lipid ran. Pha lipid duoc chuén bi
bang cdch hoa tan 10mg CXB va
100mg lipid khao sat (acid stearic,
Compritol ATO 888 va Tristearin)
trong dung moi thich hgp. Pha nudc
duoc chuan bi & néng dd 1% cédc chit
hoat dong bé mat khao sat (poloxamer
407, soluplus va Tween 80), tong
20mL va dugc lam ndéng trén mday
khudy tir gia nhiét & 80°C. Pha lipid
sau d6 dugc nhod giot vao pha nude &
cling nhiét do trong khi khudy tir & tdc
d6 500 vong/phit va tiép tuc khudy
thém 4 gid dé bdc hoi hoan toan dung
moi tr pha lipid. Dung dich sau d6
duoc déng nhit & téc d6 cao 15.000
vong/phit trong 5 phit va sau d6 la

siéu 4m trong 2 phit. Hé nano lipid rin

thu dugc sau d6 duoc dé ngudi tu
nhién ¢ nhiét d§ phong.

Chi tiéu danh gia cho cong thirc bao
gdm ddnh céc dic tinh caa hé nhu kich
thude tiéu phan, dién thé zeta, PDI,
nhiét luong quét vi sai, hiéu suét
nano hoéa.

* Ddnh gid dac tinh cua cong thirc:

- Kich thudc tiéu phan, dién thé zeta,
va PDI: Kich thuéc tiéu phan va dién
thé zeta duoc do bang mdy Zetasizer
Nano-90 va Zetasizer Nano-Z.

- Phéan tich nhiét quét vi sai: May do
nhiét lugng quét vi sai dugc dung dé
do nhiét do chay ctia cong thirc va céac
thanh phan c6 trong cong thirc: CXB,
stearic, compritol ATO 888,
soluplus, mau trang SLN va SLN. Mau
dugc quét ¢ téc d6 10°C/phit va &
nhiét do tir 20 - 250°C.

acid

- Hiéu suét nano héa: Mau dugc ly tim & téc do 12.000 vong/phit trong 10

phit. Sau d6 thu iy phan dich phia trén va tién hanh phan tich bang hé thng sic

ky long hi€éu nang cao (HPLC) dé xé4c dinh luong thubc tu do. Hiéu suit nano

héa duogc tinh theo cong thirc sau:

Luong CXB toan phan - Luong CXB tu do

EE(%) =

x 100

Lugng CXB toan phan

Luong CXB tu do va toan phan dugc xdc dinh bang phwong phdp sic ky 1ong

hiéu ning cao véi cdc diéu kién sic ky: Cot C18, dung moi pha dong: acetonitril:

nuoc (60:40, tt/tt), thé tich tiém vao 1a 20uL, tdc do dong 1 mL/phut, detector

quang phd ttr ngoai dit & budc séng 254nm.
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- Panh gia kha nang giai phong duoc
chit in vitro: Kha ning giai phéng duoc
chét cia CXB tir cong thie duoc tién
hanh & pH 6,8 chtra 0,5% Tween 80,
nhiét do 37 £ 0,5°C. SLN (chra Img
CXB tuong ung) dugc dua vao mot tii
mang loc tham tich (dialysis bag) va
ngam vao trong moi truong pH 6.8 &
trén mau dugc lfiy tai cdc thoi diém
0,5, 1,2, 4, 8, 12, va 24 gid. Nong do
CXB duoc xéc dinh bang phuong phip
HPLC (diéu kién phan tich twong tu
nhu trong myc hi¢u suét nano héa).

- Péanh gid kha ning uc ché cua
cong thuc trén mot s dong té bao ung
thu: Kha ning tc ché mot sb dong té
bao ung thu dugc tién hanh bang
phuong phép thir doc tinh trén té bao
MTT. Dong té bao ung thu vi (MDA-

MB-231, MCF-7, va SK-BR-3) dugc
sit dung. Céc té bao duoc nudi cay
trong moi truong RPMI chua 10%
(tt/tt) huyét thanh thai bd (FBS) va 1%
khang sinh (penicillin, tt/tt) trong tu u
37 + 0,5°C va 5% CO,. Cic té bao
dugc dém va phéan chia dong déu vao
cdc giéng trén dia 96 giéng v6i mat do
1 x 10* té bao mdi giéng va t qua dém.
Té bao sau d6 duge 1 voi CXB va SLN
tal cac néng do khac nhau: 0,5, 1, 5,
10, 20, va 50uL. Sau khi u 24 gio, moi
truong dugc loai bo va dugc thay thé
bang dung dich mdi trudng méi chira
MTT, tiép tuc 0 thém 3 tiéng. Sau
3 gid, mdi truong dugc loai bo va thay
thé bang 100uL DMSO. Do hip thy
dugc do ¢ budc song 570nm sur dung
may microplate reader.

Ty 1& phan tram cdc té bao séng s6t dugce tinh theo cong thirc sau:

Mat d6 quang cua giéng thir nghiém

Ty 16 té bao song s6t (%) =

x 100

Mat d6 quang cua giéng ching

- Péanh gid d6 on dinh cta cong thic: Cong thic duoc bao quan trong ti lanh

4°C va danh gid do 6n dinh sau 3 thang vé kich thudc tiéu phan, dién thé zeta va

hi¢u suat nhii hoa.

* Xuw ly so lieu:

Cic két qua thuc nghiém duoc xir Iy thong ké bang phian mém Microsoft

Excel 2019

3. Pao dirc nghién ctru

Bai bdo tuan thu dy du céc quy dinh vé dao dirc trong nghién ciru Y Sinh hoc.

Ching t6i cam két khong c¢6 xung d6t loi ich trong nghién ciru.
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KET QUA NGHIEN CUU VA BAN LUAN
1. Két qua xay dung cong thirc bao ché hé nano lipid rin chira celecoxib
Céc cong thirc nano lipid ran chira CXB véi cic lipid ran khac nhau va chat
hoat dong bé mit khdc nhau duoc tién hanh kiém tra dé c6 duogc cong thirc nano
lipid ran phit hop nhat.

Bang 1. Ty 18 cdc thanh phan trong cong thirc SLN.

Cong CXB Stearic Compritol 888 Tristearin 1% diét
thire (mg) acid (mg) ATO (mg) (mg) \ hoat dong
bé mat (20mL)

SLN1 10 100 - - Pol407
SLN2 10 100 - - Soluplus
SLN3 10 100 - - Tween 80
SLN4 10 - 100 - Pol407
SLNS 10 - 100 - Soluplus
SLN6 10 - 100 - Tween 80
SLN7 10 - - 100 Pol407
SLNS 10 - - 100 Soluplus
SLNO9 10 - - 100 Tween 80
SLNI0 10 50 50 - Soluplus

Cic cong thire nano lipid ran duoc tién hanh kiém tra kich thudc tiéu phan,

PDI, dién thé zeta, va hiéu sut nano héa. Két qua duoc thé hién trong bang 2.
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Bang 2. Dic tinh ctia cong thirc nano lipid rin (n = 3).

Cong thirc tl:fl‘;ll‘l:;“(’z;) PDI Dié“(lﬂ‘é)zeta EE (%)
SLN1 362+260  033+006  -21,8+045 69,8 +2,14
SLN2 953+1,58  0,19%002  -119+099 79,0+ 1,51
SLN3 575+728 0284000  -230+1.87  73,5%250
SLN4 469+180 0324004  -148+036  67,0%0,06
SLN5 113£450  0,19+0,10  -143+046  71,5+2,10
SLNG6 416+28,7  0,16+003  -165+131  625+0,51
SLN7 225+438  021+£000  -409+029 549+ 10,7
SLN8 08,1 +1,68 026+003  27,1£097 658+ 1,12
SLN9 249+635  032+001  -146+026  567+0,77
SLN10 751+0,97  024+001  -158+126  83,5+0,03

Két qua kiém tra cho thiy trong 3
loai lipid ran khac nhau va 3 loai chét
hoat dong bé mat khdc nhau dugc st
dung, cong thirc chua lipid rin acid
stearic, compritol ATO 888 va soluplus
dat kich thudc tiéu phan nho nhat
(SLN2, SLN5), PDI < 0,3 va hiéu suit
nano 16n nhat (79% va 71,5%). Cong
thirc chira lipid ran chira tristearin va
soluplus ciling c¢6 kich thudc tiéu phan
nho nhung hiéu suat nano héa thap hon
(< 70%). Do d6, chat dién hoat duoc
lga chon cho cong thirc la soluplus.
2 lipid ran dugce lwya chon cho cong
thirc 1a acid stearic va compritol ATO

888. D¢ kiém tra kich thudc tiéu phan
va hiéu sudt nano héa & cong thic
chtra ca 2 lipid rdn so voi chta chi 1
lipid rén, cong thirc nano SLN10 véi ty
16 chat hoat dong bé mat duogc gitr
nguyén va ty 1¢ lipid ran duoc chia d6i
cho 2 lipid ran.

Két qua kiém tra cho thay ca kich
thudc tiéu phan (75,1nm) va hiéu suat
nano hda (83,5%) cua cong thirc déu
t6t hon so voi cong thirc nano lipid rén
chi chira thanh phan 1a 1 lipid rin
(SLN2 va SLNS5); PDI < 0,3. Do do,
cong thirc cudi cung duoc lya chon la
cong thire SLNI10.
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2. Két qua phan tich nhiét quét vi sai

SLN10

Compritol ATO 888

e~
Stearic acid

CXB

50 100 150 200 250
Nhiét dé (°C)
Hinh 1. Biéu d6 nhiét.

Két qua tir hinh 1 cho thay, nhiét d6 néng chay ctia CXB do duoc ¢ 161,63°C,
nhiét do néng chdy cua acid stearic do dugc & 69,7°C, nhiét d0 ndéng chay cua
compritol ATO 888 do duoc ¢ 71,24°C. O cdng thic nano lipid SLN10, nhiét d
néng chay cia ca 3 chat trén déu khoéng duoc tim thdy. Pidu nay cho thiy di c6
su lién két cta thuéc CXB voi céc lipid va chét hoat dong bé mit c6 trong cong
thurc tao nén hé nano lipid.

3. Két qua giai phong dwoc chit in vitro

100

-o- CXB

80 -= SLN10

60—

40

Ty Ié (%) CXB

20

Theoi gian (gio)
Hinh 2. D6 thi kha ning giai phéng duoc chat cia hé SLN10 va nguyén liéu.
Két qua cho thay, trong mdi trudng pH 6,8 hé nano lipid SLN10 ¢6 kha ning
kéo dai thoi gian giai phéng hoat chat sau 24 gior khao sat. Ty 16 CXB giai phéng
tir hé SLN10 sau 1 gio dau khoang 8% va dén 24 gio 1a 58,8%. Trong khi nguyén
liéu CXB d3 giai phong khoang 55,6% sau 1 gio ddu va giai phéng gan nhu hoan
toan duoc chét sau 12 gio (99,5%). Piéu nay c6 thé do CXB duoc nap vao cau
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tric nano lipid ran, c¢6 su lién két giira thudc va cdc lipid, chat hoat dong bé mat
bén trong cong thirc 1am cho qué trinh giai phéng hoat chit bi cham hon, ddy 1a
dic diém chung cua cdc hé nano lipid ran. Nho ¢6 sy giai phéng cham thude tir hé
nano lipid rin, sinh kha dung cta hoat chit theo dudng udng cé thé duoc ting 1én.
4. Panh gia kha niing rc ché mot s6 dong té bao ung thw vi
Két qua danh gid kha ning trc ché 1 s6 dong té bao ung thu vi duogc tién hanh
bang phuong phdp MTT va dugc thé hién qua hinh 3.
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Hinh 3. Doc tinh té bao cua hé SLN10 va nguyén liéu trén té bao ung thu vi.

Két qua hinh 3 cho thdy kha ning séng sét cta cic té bao ung thu vd véi hé
nano lipid kém hon so véi nguyén lidu. Kha ning sdng sét ctia céc té bao ung thu
tai ndng d6 50 pug/mL va 20 pg/mL khdc nhau khong ding ké. Tai ndéng do
20 pug/mL thi kha ning séng st cua ca 3 dong té bao ung thu vi 1a < 50%. Diéu
nay cho thiy kha ning tc ché mot sd dong té bao ung thu vi ciia hé nano lipid
ran chira CXB.
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5. Két qua danh gia d6 on dinh ciia cong thic

Két qua danh gid d6 6n dinh cta hé nano lipid SLN10 (kich thudc tiéu phan,
PDI, dién thé zeta, hiéu suit nano héa) & 4°C sau 3 thang dugc thé hién trong

bang 3.
Bing 3. Do 6n dinh cua SLN10 sau 3 thdng (n = 3).
Thoigian :fl‘;ll‘l;l:l“(’z;) PDI Dié‘z;lhé)zeta EE (%)
- 75,1 £0,97 0,24+ 0,01 -158+1,26  83,5+0,03
1 théng 76,7+239  0,25+0,02  -15,6+023  82,0+0,22
2 théng 755+128  0,25+0,02  -17,9+065  82,3+0,35
3 théng 76,2+3,53 0,26 0,01 1544082  82,0£0,53

Két qua tir bang 3 cho thay kich thudc tiéu phan, PDI, dién thé zeta, hiéu suit

nano héa khong c6 sy thay doi c6 y nghia théng ké sau 3 thang bao quan, ching

minh hé nano lipid ran bén viing sau it nhat 3 thang bao quéan & 4°C.

KET LUAN

Nghién ciru bao ché thanh coéng hé
nano lipid rin chira CXB véi su khao
sat anh hudng cua céc lipid rin va chét
hoat dong bé mit 1én kich thudc tiéu
phan, PDI, dién thé zeta, va hiéu suét
nano héa cta cong thurc, tir dé lya chon
cong thire nano lipid ran phit hgp nhat
gém 10mg CXB, 50mg acid stearic,
50mg compritol ATO 888 va 1% dung
dich chét hoat dong bé mat soluplus.
Hé nano lipid rin c6 kich thuéc tiéu
phan 75,1 £ 0,9 nm, PDI 0,24 + 0,01,
dién thé zeta -15,8 + 1,26mV, EE(%)
83,5% £ 0,03. H¢ c6 kha ndng kéo dai
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giai phéng duoc chét in vitro 24 gid va
kha niang rc ché mot sb dong té bao
ung thu vi MDA-MB-231, MCF-7, va
SK-BR-3.
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