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CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lip — Ty do — Hanh phiic

LY LICH KHOA HQC

(Theo méu tai Thong te 56 08/2011/TT-BGDDT ngay 17/02/2011 cia Bé trweong Bé6 GDDT — Phy luc V)

L. LY LICH SO LUQC

Hovatén: TRAN THIPHUONG  Gi6i tinh: Nit

Ngay, thang, ndm sinh: 24/02/1988 Noi sinh: Déng Ky - Yén Thé - Béc Giang
Qué quéan: Dong Ky - Yén Thé - Bic Giang Dén toc: Kinh
Hoc vi cao nhit: Tién sy Nam, nude nhén hoc vi: 2018
Chirc danh khoa hoc cao NhAt: .......oeeveeeooeoeee ) Nam bé nhiém: ..................
Chure vu (hién tai hodc trude khi nghi huu): oo oo
DBon vi cong tac (hién tai hodic trudc khi nghi huu): c.o.oeeeeeeeceieeeeeeeeeee e,
Ch & riéng hogc dia chi lién lac: Khu Ba Géc — Té dén phé Péng Quéan — Thi Trén B
Ha — Yén Thé — Béc Giang

Dién thoai lién hé: CQ: .oovvivvieeeeeeeeee NR: ovirciciinee.. DD 0866.653.197
Fanes comomessvommmpesemnn E-mail: phuongtran24288(@gmail.com

S6 CMND: 121848730 Ngay chp: 21/11/2005 Noi cp: Péng K3 - Yén Thé - Bic Giang

I1. QUA TRINH PAO TAO
1. Dai hoc:

HiE G010 6 & I 0 e i S A s A A A A AR S A2
Nt faes Bigi-hee ¥ Tinge Thil BERyRa. «mmsmmmwsmmmomemmamsssossmusmssss sy el wauis
AN ROC DUGC 1.ttt s et e e e e s e
Npdeaddetaoy Vi amcwmmmmmrsmmmsemmsmoesnmuss Nam t6t nghiép: 2011 ...........
BANG 321 NOC 2: ooovceieeeeeeee et Nam t6t nghiép: ....ocoovveeeen
2. Sau dai hec
- Thac si chuyén nganh: DUQC .......ccccvvviriiiniiiniiiiiccee, Nam cép bang: 2014......
Noi dao tao: Pai hoc quic gia Chonnam, HAN QUBC .......ccoeveienermniiecereernerereensnesensvenes
- Tién st chuyén ngAnh: DUQC........oeveeieriereieiieeeieeeeseeeeeeeeeens Nam cip bang: 2018......
Noi dao tao: Pai hoc qubc gia Chonnam, HAN QUOC .........wwereeerenerrmrieseniecmsnessensnnes

- Tén luén an:
Thac s§: Enhanced bioavailability and lymphatic delivery of paclitaxel by using lipid

nanocapsules (Tdng cuong sinh kha dung va vén chuyén paclitaxel vao bach huyét

bang cach sir dung hé nano lipid)
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Tién s§: The role of CYP3A5 and MDRI genetic polymorphisms in population
pharmacokinetics of felodipine in healthy Korean subjects (Vai trd cua da hinh di
truyén CYP3A5 va MDRI1 trong duge dong hoe quan thé cia felodipin & ngudi Han

Quéc khoe manh)

3. Ngoai ngit:  1.Tiéng han TOPIK 4....... Mirc d6 strdung: TOt.............cc.co.....
| Miute do strdung: ...ooiiiiiii
T e — Muedo SEEAUNEE semss s sistsstnmmannmns

I11. QUA TRINH CONG TAC CHUYEN MON

Thei gian Noi cong tic Cong viéc dam nhiém

Khoa duge truong dai hoc quéc

; : Nghién ctru sau tién s§
gia Chungnam, Han Quoc 4

11/2018-05/2022

Khoa y hoc phuong dong truong

, Nghién ciru sau tién s§
dai hoc KyungHee, Han Quéc £ y

08/2022-09/2023

Hoc vién Y Duoc hoc %) truyén

] S
12/2023-Nay VigtNam Giang Vién
IV. QUA TRINH NGHIEN CUU KHOA HQC
1. Cac dé tai nghién ctu khoa hoc da va dang tham gia:
TT Tén dé tai nghién ciru Niam bit | Pé taicdp | Trich nhiém tham gia
dau/Nam | (NN, Bg, trong dé tai

hoan nganh,
thanh trwong)

2. Céc cong trinh khoa hoc dé céng bb:

Nam

R g Tén tap chi
cong bo

TT Tén cong trinh

1 | Téng quan: Liéu phép diéu trj ung | 2024 | Tap chi Dugc ligu
thu cta phirc hop alpha-lactalbumin
va acid oleic

2 | Nghién ciru bao ché hé nano lipid ran 2024 Tap chi Y Duogc hoc quén sy
chita celecoxib va danh gia kha ndng
{ic ché mot s6 dong té bao ung thu vu

in vitro

Biomaterials Advances

| 3 |Sialic acid-decorated  liposomes | 2023
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enhance the anti-cancer efficacy of
docetaxel in tumor-associated
macrophages

Cac liposome duge trang tri bfmg axit
sialic ting cudng hidu qua chéng ung
thu ciha docetaxel trong cac dai thuc
bao lién quan dén khéi u

Solid dispersion of mebendazole via
surfactant carrier to improve oral
bioavailability and in vitro anticancer
efficacy

Phan tin rdn mebendazole qua chét
mang hoat tinh bé mit dé cai thién sinh
khd dung dudng ubng va hiéu qua
chéng ung thu trong éng nghiém

2023

Journal of Pharmaceutical
Investigation

Cinnamomum  cassia and Rosa
laevigata mixture improves benign
prostatic  hyperplasia in rats by
regulating androgen receptor signaling
and apoptosis

Hén hop Cinnamomum cassia va Rosa
laevigata cai thién chung ting san
tuyén tién liét lanh tinh & chuét bang
cach diéu chinh tin hiéu thu thé
androgen va apoptosis

2023

Nutrients

Co-carrier-based solid dispersion of
celecoxib improves dissolution rate and
oral bioavailability in rats

Hé phan tan rdn dua trén chét mang
dong thoi ciia celecoxib cai thién the do
hoa tan va sinh kha dung duong ubng &
chudt

2022

Journal of Drug Delivery
Science and Technology

Alginate-coated chitosan nanoparticles
protect protein drugs from acid
degradation in gastric media

Céac hat nano chitosan duwgc phu
alginate bao vé thudc protein khoi su

2022

Journal of Pharmaceutical
Investigation
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phén huy axit trong dich vi da day

Application of supercritical  fluid
technology for solid dispersion to
enhance solubility and bioavailability
of poorly water-soluble drugs

Ung dung cdng nghé chét long siéu toi
han dé phan tan rin nham tdng cuong
d6 hoa tan va sinh kha dung cua thube
kém tan trong nuéc

2021

International Journal of
Pharmaceutics

Oral and lymphatic delivery of
paclitaxel via lipid nanocapsules

Van chuyén paclitaxel qua dudng ubng
va bach huyét thong qua hé théng nano
lipid

2021

Yakhak Hoeji

10

Local drug delivery using poly(lactic-
co-glycolic acid) nanoparticles in
thermosensitive gels for inner ear
disease treatment

Phan phdi thude tai chd bing cach sit
dung hat nano poly(lactic-co-glycolic
acid) trong gel nhay nhiét dé diéu tri
bénh tai trong

2021

Drug Delivery

11

Docetaxel-loaded PLGA nanoparticles
to increase pharmacological sensitivity
in MDA-MB-231 and MCF-7 breast
cancer cell

Cac hat nano PLGA dugc nap
docetaxel dé tang d6 nhay duoc ly
trong té bao ung thu vt MDA-MB-231
va MCF-7

2021

The Korean Journal of
Physiology & Pharmacology

12

Formulation of solid dispersion to
improve  dissolution and  oral
bioavailability of poorly soluble
dexibuprofen

Xay dung hé phén tan rén dé cai thién
d6 hoa tan va sinh kha dung duong
ubng cua dexibuprofen kém hoa tan

2021

Pharmaceutical
Development and
Technology
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Recent trends of self-emulsifying drug
delivery system for enhancing the oral
bioavailability of poorly water-soluble
drugs

Xu huéng gan day vé hé théng phan
phdi thubc tur nhii hoa nhim ting
cudng sinh kha dung duong udng cta
céc thudc it tan trong nude

2021

Journal of Pharmaceutical
Investigation

14

Chitosan-coated nanostructured lipid
carriers of fenofibrate with enhanced
oral bioavailability and efficacy

Chat mang lipid cAu tric nano dugc
phu chitosan cla fenofibrate giup ting
cuong sinh kha dung va hiéu qua qua
duong udng

2020

Colloids and Surfaces B:
Biointerfaces

15

Effect of calcium chloride on the
protein encapsulation and stability of
proliposomal granules

Anh hudng cua canxi clorua dén qué
trinh déng goéi protein va tinh én dinh
cua hat proliposome

2020

Journal of Drug Delivery
Science and Technology

16

Recent advances of nanotechnology for
the delivery of anticancer drugs for
breast cancer treatment

Nhitng tién b gén day cta cong nghé
nano trong viéc cung cp thude chbng
ung thu dé diéu tri ung thu va

2019

Journal of Pharmaceutical
Investigation

17

Solubility enhancement and application
of cyclodextrins in local drug delivery

Tang cudng dd hoa tan va tmg dung
cyclodextrin trong phén phéi thuée tai
chd

2019

Journal of Pharmaceutical
Investigation

18

Overview of the manufacturing
methods of solid dispersion technology
for improving the solubility of poorly
water-soluble drugs and application to

anticancer drugs

2019

Pharmaceutics
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Tong quan cac phuong phép san xuét
hé phén tén ran nhdm nang cao do hoa
tan cta thube kém tan trong nudc va
g dung vao thubc chéng ung thu

19

Population pharmacokinetics of
gabapentin in healthy Korean subjects
with influence of genetic
polymorphisms of ABCBI

Dugc déng hoc quém thé cua
gabapentin & dbi tuong khoe manh Han
Quéc c¢6 anh husng dén da hinh di
truyén cua ABCB1

2017

Journal of Pharmacokinetics
and Pharmacodynamics

20

Population pharmacokinetic analysis of
rebamipide in healthy Korean subjects
with the characterization of atypical
complex absorption kinetics

Phén tich duge dong hoc quén thé coa
rebamipide & cac dbi tuong khoe manh
& Han Quéc véi dac diém dong hoc hip
thu phire tap khong dién hinh

2017

Journal of Pharmacokinetics
and Pharmacodynamics

2.5 |

Simultaneous determination of
imperatorin  and  its  metabolite
xanthotoxol in rat plasma and urine by
LC-MS/MS and its application to
pharmacokinetic studies

Xac dinh ddng thoi imperatorin va chét
chuyén hoéa xanthotoxol trong huyét
twong chudt va nuée tidu bang LC—
MS/MS va ung dung cia ndé vao
nghién clru duge dong hoc

2017

Journal of Chromatography
B

22

Preparation and evaluation of solid-
self-emulsifying drug delivery system
containing paclitaxel for lymphatic
delivery

Nghién ctru va danh gia hé théng phan
phéi thubc ty nhii héa rén chua
paclitaxel dé phan phéi thudc vao bach

2016

Journal of Nanomaterial

6




p—— —— —— r - r
| ' ¢

] T ™ @0 D oo | o




huyét

23

Palbinone from Paeonia suffruticosa
protects hepatic cells via up-regulation
of heme oxygenase-1

Palbinone tir Paeonia suffruticosa bao
vé té bao gan thong qua viéc didu chinh
tdng heme oxyase-1

2014 Phytotherapy Research

24

Chemical components from the fruit
peels of Wisteria floribunda and their
effects on rat aortic vascular smooth
muscle cells

Théanh phéan hoa hoc tir vé qua Wisteria
floribunda va tac dung cua chung dbi
v6i té bao co tron mach mau dong
mach chu chudt

2011 Bulletin of the Korean
Chemical Society

25

Adlay seed extract (Coix lachryma-jobi
L.) decreased adipocyte differentiation
and increased glucose uptake in 3T3-
L1 eells

Chiét xuét hat Adlay (Coix lachryma-
jobi L.) lam giam su biét hoa té bao m&
va tang su hip thu glucose & t& bao
3T3-L1

2010 Journal of Medicinal Food
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Theo dé nghi ctia Khoa va duge phép ctia phap luat
TRUONG DAI HOC QUOC GIA CHONNAM cép cho

TRAN THI PHUQNG
BANG TIEN Si

CHUYEN NGANH DUGQC

Buoc hudng moi quyén loi, danh dy, dic quyén cling nhu nghia vu va trach nhiém khac £ g

Cép ngay 24 thang 8 nim 2018
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KHOA SAU PAI HOC TRUONG DAI HOC QUOC GIA CHONNAM
| TRUONG KHOA Hiéu truong !
(Pa ky) (da ky, déng dau) fir_r. \
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- Téi 1a Nguyén Quang Nang, CMND s6

121308357, do CA Bac Giang c4p ngay
15/4/2015, cam doan dich chinh x4c van ban
nay tir tiéng Anh sang ti€ng Vieét
Bic Giang, Ngay 14 thing 10 nam 2019
Nguoi dich

o

Nguyén Quang Ning

Ngay 14 thing 10 nam 2019 (Ngay mudoi
bén, thang mudi, nim hai nghin mudi chin)

Tai Phong tu phédp huyén Lang Giang, tinh
Bic Giang.

Toi: Nguyén Viét Anh

La phé trudng phong tu phép

Ching thuc 6ng: Nguyén Quang Nang la

nguoi dd ky vao ban dich n rudc mat tdi.
Sé chung thue:. %
Quyén sé: ....a... /SCT/CKND
Ngay 14 thang 10 nam 2019

Mgay 238

-02- 2024
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) | BAN SA0 DUNG VI BAN CHINH

BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM
CUC QUAN LY CHAT LUONG DPoc lap - Tw do - Hanh phiic

T T e AR B R ot 6 T 8 Ty

GIAY CONG NHALN’ e

CUC TRUONG CUC QUAN LY CHAT LUONG

CONG NHAN

Vin bang ctia Trudng Pai hoc Quéc gia Chonnam, Han Quéc

S6 hiéu: ; cAp ngay 24 thang 8 nam 2018 cho:

Ba Tran Thi Phuong

Sinh ngay 24 thang 02 nim 1988
La vin bang: Tién st

Nganh/chuyén nganh dao tao: Dugc
Thoi gian dao tao: 4.5 nim

Hinh thirc dao tao: Truc tiép tai Han Quéc

Nhén xét: Trinh do dao tao tuong duong Béc 8 trong Khung trinh @6 quéc gia

Viét Nam.

CH {JNG THUC

Ngay 15 -12- 2023
80 0T A0 Q585 2. SCT-B

TANG THi NC

S8 vio sb chp gidy cong nhan: 05/’9»5/42 OZZ)/TS

Dia chi cong théng tin dién tir truy cép dé kiém tra: https:/naric.edu. vo/front/tra-cuu-van-bang

—— ————————-——-_




1

Obeviid]

AL 1/




JUapISa]

8107 ‘¥ wm:m:m\q Syl Umu_:mm@&

Ojo12y) suruielsad Sonlqisuodsalr pue sagarianid ‘SIySII ‘'sIouoy ay e Yim 1ay1o80)

Aoeurreyq w Aydosonyy jo I0300(]

JO @9a8ap a1

NYIL SNONHJ I,

U0 Pal1lajuod sey Ajis.

OAIU[N) TeuoneN weuuoyn
‘MBT Aq poziioyne se pue 43

M9'] 313 Jo uoneutwou oy uQ

Wsaa N i wened

ey ———— pre ey A — e

SIS AL gy

NS EARIER

[00Y2s arenpern oy ‘uea(y



| 10

]

m  I-

il

Ll



f 2 EeIH 5 1 5019-4336-3433-9890
@TC}P IK 5 = - X =no
ol Ol sHA|Y MEZ0iIA
OFFICIAL TOPIK SCORE REPORT
g XF MY (Test-taker's Information)
M Ay SAl=7} A4 2ol
Name Gender Country Date of Birth
of XHfemale) chstel=s 1988/02/24
TRAN THI PHUON
G F KOREA yyyy/mm/dd
= Lk ABER 3| RH/ A E MHRFI|2
Registration No. Test Type Test Held/Test Date Valid Until
88/2023/05/14 2025/06/21
001018000442 TOPIK Il .
OF & 4th/vyyy/mm/dd yyyy/mm/dd
A" A1} (Test Result)
2o de FEXES U sERCET 5 ==
Section Score | your score average TotaFSc;ore Level
=71 62/ 100 e
Listening g 59.68
A7) e 43 .
- 43 110 —— 163 /800 43
Writing Al 38.59 f '
elo| - L EeEE
Reading 58 / ;.ﬁﬁ - 55.79
o] =3 =5 (Levei lesonptlon)
ABER f—”“‘—m &
== 4
Test Type _ TORIK ﬁ_ Levei =
=71 Azl H PJJ%'B Sxjof west xasta SPhE 0l ALSA §*“&1 7= e e S =gl aglm H Ho|sh &=
Listening | € 2 w2t EES ED HSS nporstm REE ¢ glot
A7 Abs|=ol viztnl M sl eluimol Ll Hesph AlslE 2A) 2 Mol S AMES chek ool 2 & =5t M E> s
Writing | 7& 2 = 2k
2171 AbE| 4l ol ZR3H 2, AH 23} Sote] AE ChE 28 o0 W8S olsfsln FEE £ ook HaR, ASHY
Reading | M, 2H&, Mg A2 JAL =EH ESHD MY = morsind {22 £28 5= fUch
|
O o] EX
=R (A= 7
President of National Institute for mtemanonai Ed &é‘t@@
ool 9] - #E of S BHR0{S2AIE EH 0lXl www.topik.go.kn)el TOPIK et - S5 E Z2/ 2rel tiwoll A
o4 2 Alcto| 2AEIHEE X5| 7Hs RO 1/2






CONG HOA XA HOI CHU NGHIA VIET NAM
Béc 1ap - Tu do - Hanh phuc

BOI DUGNG NGHIEP VU SU PHAM

Cipcho. TranThiPhwong o
Sinh ngay:... . 24/02/1988 Noisinh:.. ... BicGiang .

Ba hoan thanh chuong trinh
Boi dudng nghiep vu sur pham cho giang vién dai hoc, cao déng

Hoi dong thi: . Hoc vién Quan Iy gido duye

Xép loai:.... Kha HQNQTF,N\gay28 thang 02 nam.. 2024

/ HOCVIEN QUANLY GIAODUC |
, o/ HOCo !.fq:iK-Ti QI\AM ch
I e PHO GIAM BOC
]

i QUaN

i\ -
A \GIAG
Vo

]

—— & p . LN Sov
56 vao s6 cap ching chi: . 794 NN iy

CHONG THYC,BAN SAQ DUNGVOLBAN CHINE
S6 ching m&??qf\%ﬁyén 6.0 8CT/BS
Ngay: 15 -05- 202

TUQ. CHU TICH
CONG-CHUC TUPHAP-HO TICH
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BOY TR CONG HOA XA HOI CHU NGHIA VIET NAM

HOQC VIEN YDHCT VIET NAM Poc 1ap - Tur do - Hanh phiic
sé: 45 /HPLD : Ha Noi, ngay..ﬂ.—fi thang.!i nam 2024
HQP PONG LAO PONG

THU'C HIEN CONG VIEC CHUYEN MON, NGHIEP VU

Can cvr Bo ludt Lao dong ngay 20 thang 11 nam 2019;

Cén cik Nghj dinh s6 111/2022/ND-CP ngay 30 thdng 12 nim 2022 cia Chinh phii vé
hop dong doi voi mdt sé logi cong viée trong co quan hanh chinh va don vi sy nghiép
cong ldp;

Cdn ci nhu cdu va khd néing thiee té cia cde bén trong hop dong;
Hoém nay, ngé,y.cl‘g.. thang.{.f.. nim 2024 tai Hoc vién Y-Duoc hoc cb truyén Viét

Nam, chiing t6i gom cac bén dudi day:

BEN A: NGUOI SU DUNG LAO PONG

Co quan, don vi: Hoc vién Y - Dugc hoc cb truyén Viét Nam
Pia chi: S 2 Tran Pht, Ha Pong, Ha Noi

Dién thoai: 024.33824930

S6 tai khoan: 3716.1.1057117

M¢ tai: Kho bac Nha nudec Ha Pong

Ma DVQHNS: 1057117

Dai dién theo phap luat: Ong Nguyén Quéc Huy
Chte vu: Giam dc Hoc vién

BEN B: NGUOI LAO PONG

Ba Tran Thi Phwong

Sinh ngay 24 thang 02 nam 1988 ta1 Bic G1ang
Gidi tinh: Nit

Pia chi noi cu tri: TDP Pdng Quén, Thi trdn B Ha, Yén Thé, tinh Bic Giang
bién thoai: 0866653197

M3 s6 thué (néu c):

Tai khoan ngén hang: 100880553391

Noi mé tai khodn: Ngén hang Vietinbank

Email (néu cb): phuongtran24288@gmail.com
S6 CMND/CCCD/Hb chiéu: 024188017586
Céap ngay: 10 thang 11 nam 2023

Tai: Cuc Céanh sat QLHC vé TTXH




Trinh d chuyén mén: Tién st chuyén nganh dugc

Chuyen nganh dao tao: Du:oc

Trinh d6 tin hoc:

‘Trinh d9 ngoai ngit: Tiéng Han TOPIK 4 ‘ ‘

Hai bén thoa thuén ky két hop ddng lao dong va cam két thuc hién nhing ndi dung
sau day:

Piéu 1. Cong viée, vi tri viéc 1am va thoi han hop dong

1. Thoi han hop ddng

Bén A va bén B théa thusn ky két hgp ddng x4c dinh thdi han, cu thé nhu sau:

Thoi han cla hop dong lao dong: 12 thang, k& tir ngay 01 thang 12 nim 2024 dén
ngay 30 thang 11 nam 2025.

Trong thdi han 30 ngay ké tir ngay hop dong lao dong nay hét han, bén A va bén B
phai théa thuin dé ky két hop dong lao dong méi; trong thoi gian chua ky két hop

dong lao dong mdi thi quyén, nghia vy va loi ich cua hai bén dugc thue hién theo hop
dong nay.

Truong hop bén A va bén B tiép tuc thoa thuin ky két hop dbng lao dong mai 13 hop
ddng xéac dinh thoi han thi chi dugc ky thém 01 1an. Hét thoi han ky két hop ddng lan

thr 2, néu bén B van tiép tuc lam viée thi phai ky két hop ddng lao ddng khong xéc
dinh thoi han.

Truorng hop hét thoi han 30 ngay ké tir ngay hop dong lao dong nay hét han ma ben
A va bén B khong ky két hop ddng lao  d9ng mdi va khong c6 thda thudn khac thi hop
ddng nay dwuong nhién tré thanh hop dong lao dong khdng xéc dinh thoi han.

2. Cong viéc va vi tri viéc 1am

a) Dia diém lam viéc: S6 02 Trin Pht, Ha Péng, Ha Noi

b) B phin/Pon vi quan ly: B6 mon Kiém nghiém thubc va doc chit kiém nhiém
cong tac tai B mén Bao ché- -Cong nghlep duorc B6 mén Thuc vat-Dugce liéu thude

Khoa Dugc, Vién Nghién ciru Y- Duoc cd truyen Tué Tinh, Hoc vién Y - Dugc hoc
b truyen Viét Nam.

c) Vi tri viéc lam: Giang vién (hop dong lao dong)
d) Nhiém vu: Thuc hién nhiém vu cua giang vién hang III theo quy dinh hién hanh va

theo sy phan cong ctia 1anh dao don vi. Thyc hién cac nhiém vu khéc theo sy phin
cdng ctia Hoc vién Y - Dugc hoc ¢b truyén Viét Nam.

Pidu 2. Quyén va nghla vu ciia Ben B

Ngoai thuc hién céc quyén, nghia vu theo quy dinh cia phap luat Ve lao dong va quy
dinh ctia phép luét khéc ¢6 lién quan, bén B con thuc hién céc quyén, nghia vu sau:

1. Quyen cia Bén B

a) Tién luong, thuéng va cac khoan phu cép, bd sung khac

- Murc luong thang: Nguoi lao dong hudng 100% mic luong tuong duong chic danh
nghé nghlep Giang vién (hang IIT), bac 3, hé s 3,00.



- Thoi gian tinh ning bac luong 14n sau ké tir ngay: 01 thang 12 nam 2024

- Hinh thtrc tra luong (tién mit/chuyén khoan): Qua thé ATM |

- Ky han tra Ivong: mot thang mot lan

- Tién luong duoc tra vao: vio c4c ngdy 10 - 15 hang thang

- Ché b nang bic, hé.ng luong (ghi 16 thoi gian, didu kién va cac trudng hop dugc
nang bic, nang luong néu cb): Theo quy dinh ctia Hoc vién.

- Thudng (ghi & diéu kién va céc trudng hop dugc thudng, mirc thudng néu cé):
Theo quy dinh ctia Hoc vién.

. :Fién thu xe vé noi cur tra clia bén B (ghi 18 céc trudng hop dugc hd tro tién tau xe
vé noi cu tri, mac ho tro) (néu cd): Nguoi lao dong tu thc. '

- HO trg ning cao trinh d¢ chuyén moén, nghiép vu (néu c6): Theo quy dinh cua Hoc
vién.

b) Thoi gio lam viée, thoi gio nghi ngoi

- Thoi gid 1am viée: 08 gid/ngdy, 05 ngay/tudn

- Thai gio bén B duoc nghi lidn tuc trong ngdy: Theo quy dinh hién hanh.

- Ngay nghi héing tudn: Theo quy dinh hién hanh.

- Ngay nghi hang nim: Theo quy dinh hién hanh.

- Ngay nghi 1, Tét: Theo quy dinh hién hanh.

¢) Diéu kién lao dong

- Bén B dugc cung cip (mién phi) trang thiét bi bao hd lao dong phu hop véi cong
viéc va dugc bén A bio dam an toan lao ddng, vé sinh lao dong trong thoi gian lam

viéc theo hop dong. Bén B ¢6 trach nhiém st dung, bao quan cac trang thiét bi bao ho
lao ddng va tudn thi cc quy dinh vé an toan lao dong, vé sinh lao dong.

- Bén B ¢6 trach nhiém tham gia va duoc hudng céc ché d6 bao hiém x& hoi, bao

hiém y té, béo hiém thét nghiép va céc loai bao hiém khéc theo quy dinh cta phap

" luét.

Mirc déng ciia cac bén cu thé nhu sau: Theo quy dinh hién hanh.

2. Nghia vu ciia bén B

a) Thuc hién cic nhiém vu theo thoa thuén trong hop ddng lao ddng.

b) Cung cép vin ban, gidy t& xéc minh di tiéu chuén, didu kién thuc hién cong viée
thda thuin theo yéu cau clia bén A.

c) Chép hanh quy dinh, néi quy, quy ché ctia Hoc vién Y-Duoc hoc ) truyén Viét
Nam, ky lut lam viéc va cac quy dinh phép luét.

d) Chép hanh viéc xit 1y vi pham ky luat lao dong va trach nhiém bdi thudng, hoan tra
theo quy dinh ctia phap luét.

d) Tuén tht cic quy dinh vé bao mit theo yéu cau ciia bén A.

¢) Chap hanh su quan 1y, diéu hanh, gidm sat ciia ngudi sit dung lao dong.



g) Thué thu nhip c4 nhan (néu c6) do bén B dong. Hoc vién Y-Dugc hoc cd truyén
Viét Nam s& tam khéu trir trude khi chi tré cho bén B theo quy dinh.

Piéu 3. Quyén va nghia vu ciia bén A

1. Quyén ctia bén A :
a) Yéu ciu bén B thuc hién cbng viéc va tuan thi cac nghia vu theo ding thoéa thuin
tai hop ddng nay.

b) Trudong hop bén B vi pham nghia vy thi bén A ¢6 quyén don phwong chim du't
thuc hién hop ddng va yéu ciu bdi thudng thiét hai.

2. Nghia vu cia bén A

a) Chi tra luong, thyc hién ché do, chinh sach khac cho ngudi lao dong theo thoa
thuén bdo didm phu hgp véi quy dinh cta phép luét lao dong va quy dmh ctia phap
luat khéc c6 lién quan.

b) Cung cip thong tin, tai lidu va cac phuong tién, diéu kién lam viéc cin thiét ¢é bén .
B thuc hién céng viée.

c) Bao dam quyen loi ich hop phép ctia ngudi lao dong theo thoa thudn tai horp dong
va quy dinh cta phap ludt vé lao dong.

Didu 4. Tam hoén, chim dirt hop ddng lao dong

1. Viéc tam hodn, chdm dit hop ddng gifra cac bén duge thuc hién theo quy dinh cia
phap lujt vé lao dong.

2. Bén B bj coi 1 vi pham hop ddng khi thude mot trong cac truong hop sau day:

a) Bén B khong thuc hién ho#c thuc hién khong ding, khong ddy dt va cham thuc
hién bit ky nghia vu nao quy dinh trong hgp dong nay.

b) Bén B vi pham ky luét lao dong.

¢) Don phuong chim dirt hop ddng trai quy dinh.

3. Trudng hop bén A vi pham nghiém trong nghia vu thi bén B ¢6 quyen don phuong
chim dut thyc hién hop déng va yéu cdu bdi thudng thiét hai.

4. Trong thoi gian thir vigc, néu bén B khéng dap tng dugc yéu cdu thi bén A ¢6
quyén chim dirt hop ddng lao dong v6i bén B trude thoi han.

Piéu 5. Phwong thire gidi quyét tranh chap

Trong qua trinh thuc hién hop dong, neu c¢6 van dé phat sinh can giai quyet thi hai
bén théa thuin va théng nhit giai quyét kip thoi, bao dam phit hop v6i cac quy dinh

cia phap ludt. Truong hop khong théa thudn dugc thi mot trong céc bén c6 quyén
khoi kién yéu cau giai quyét tai Toa an ¢6 thdm quyén theo quy dinh cta phap luat.

Piéu 6. Piéu khoan thi hanh
a) Hop dong c6 hiéu Iuc tir ngay 01 thang 12 nam 2024
b) Trong qué trinh thyc hién hgp ddng lao déng, néu bén nio c6 yéu cdu stra dbi, bd

sung ndi dung hop dong thi phai bao cho bén kia biét trude it nhat 03 ngay lam viéc
vé ndi dung can stra dbi, bd sung,



Truong hop hai bén thoa thuén dugce thi viéc sta d6i, bd sung ndi dung hop dong lao
dong duoc tién hanh bing viée ky két phu luc hop ddng lao dong hodic ky két hop
ddng lao dong méi.

- Truadmg hop. ha1 bén khdng thoa thun dugc viée sira dbi, bd sung ndi dung hop dong
lao dong thi t1ep tuc thyc hién hop dong lao dong d4 ky két. :

¢) Nhimg vén dé vé lao dong khéc khéng ghi trong hop dong nay duge thuc hién theo
quy dinh tai B ludt Lao dng va cac van ban quy pham phép khéc c6 lién quan.

d) Hop ddng duoc lam thanh 03 ban cé gia tri phéap 1y nhu nhau, mdi bén giir 01 ban,
01 ban luu trong hd so ctia bén B./ Jof

Ben B

PHU TRACH PHONG HANH CHINH T6NG HoP
Nguyén Vinh Huy Chinh
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Cén cir B lugt Lao cféng ngay 20 thang 11 ndm 2019,
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Chuyén nganh dao tao: Dugc

Trinh d6 tin hoc:

Trinh d6 ngoai ngit: Tiéng Han TOPIK 4

Hai bén thoa thuén ky két hop dbng lao dong va cam két thuc hién nhiing ndi dung
sau day:

Diéu 1. Cong viée, vi tri viée lam va thoi han hop dong

1. Thoi han hop dﬁng

Bén A va bén B thoa thuan ky két hop déng xac dinh thai han, cu thé nhu sau:

Thoi han cta hop ddng lao dong: 12 thang, ké tu ngay 13 thang 12 nam 2023 dén
ngay 12 thang 12 nam 2024,

Trong thoi han 30 ngay k.é lr ngay hop déng lao déng nay hét han, bén A va bén B
phai thoa thuén dé ky két hop dong lao ddng méi; trong thoi gian chua ky két hop
ddng lao dong méi thi quyén, nghia vu va loi ich clia hai bén duge thue hién theo hop

dong nay.

Trudng hop bén A va bén B tiép tuc thda thuén ky két hop dong lao dong mai la hop
déng xac dinh thoi han thi chi duoc ky thém 01 1dn. Hét thoi han ky két hop dé)ng lan
thr 2, néu bén B vin tiép tue 1am viée thi phai ky két hop c’{éng lao dong khong xéc
dinh thot han.

Trudng hop hét thoi han 30 ngay ké tir ngay hop dong lao dong nay hét han ma bén
A va bén B khong ky két hop déng lao ddng méi va khong cé thoa thuan khéc thi hep
ddng né y duong nhién 0d thanh hop dong lao dong khéng xdc dinh thoi han.

2. Chng vige va vi tri vibe Jan

a) Dia diém lam vide: $6 02 Tréan Phu, Ha Péng, Ha Noi

b) B phan/Don vi quan ly: B6 mén Kiém nghiém thudc va ddc chit kiém nhiém
cong tdc tat B6 mén Bao c_hé«Céi'lg nghiép dugc, Bé mén Thue vat-Duoc liéu thude
Khoa Duoc, Vién Nghién ciu Y-Duoe ¢ iruyéﬁ Tué¢ Tinh, Hoc vién Y - Duge hoc
cb tru_\;'éz'} Viét Nam.

¢) Viui viée lam: Giang vién hop df“)ng

d) Nhiém vu: Thuc hién nhiém vy cta giang vién theo quy dinh hién hanh va theo su
phéin cong cua lanh dao don vi. Thue hién cac nhiém vu khac theo sur phén cdng cua
Hoc vién Y - Duoc hoe ¢ truyén V 1ét Nam.

Ditu 2, Quyén va nghia vu cta Bén B

Ngoai thuc hién céc quyén, nghia vu theo quy dinh ctia phap luit vé lao déng va quy

dinh ctia phap luat khéac ¢4 lién quan, bén B con thuc hién céc quyén, nghia vu sau:

1. Quyén ciia Bén B

a) Tién lwong, thuéng va cac khoan phy cip, bd sung khac

- Miic luong théng: Neudi lao dong hudng 85% muic luong tuong duong bac 3, chuc

danh nghé nghiép Gidng vién (hang L), hé s4-3.00.

- Hinh thire tra luong (tién mit/ch uyen khodn): Qua thé ATM
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- Ky han tra lwong: mot thang mot lin
- Tién luong dugc tra vao: vao céc ngay 10 - 15 hang thang

- Ché d6 nang bac, nang luong (ghi rd thoi gian, diéu kién va céc truong hop duogc
nang béc, ning luong néu ¢0): Theo quy dinh ctia Hoc vién.

- Thuong (ghi 8 diéu kién va céc truong hop duge thuéng, muc thuéng néu co):
Theo quy dinh ct’la Hoc vién.

- Tzcn tu xe vé noi cu tra ctia bén B (ghi rd cdc truong hop duge hd tro tién tau xe
vé noi cu tr, mic hd tro) (néu ¢o): Nguoi lao dong tu tic,

- Hd tro nang cao trinh d6 chuyén mén, nghiép vu (néu co): Theo quy dinh ciua Hoc
vién.

b) Thot gier 1am viée, thoi gi¢ nghi ngoi
- Thoi gior lam viée: 08 gio/mgay, 05 ngay/tudn
- Thoi gié bén B duoe nghi lién tuc trong ngay: Theo quy dinh hién hanh.
- Ngdy nghi hang tuin: Theo quy dinh hién hanh.
- Ngdy nghi hang ndam: Theo quy dinh hién hanh.
- Noay nghi I&, Tét: Theo quy dinh hién hanh.
¢) Didu kién lao dong

- Bén B duge cung clp (midn phi) wang thiét bi bao hé lao dong phli hop véi céng
viée va duge bén A bdo dam an toan lao dong, vé sinh lao dong trong thoi g glan lam
viée theo hop déng. Bén B ¢6 trach nhiém st dung, bdo quéan céc trang thiét bi bao ho
Iao c’onn va wén tha cde quy dinh vé an toan lao dong, vé sinh lao dong.

- Bén B co trach nhi€ém tham gia va duoc huong cac ché do bao hiém xa héi, bao

hiem y té, bao hidm thét nghiép va céc loai bao hiém khéc theo quy dinh ctia phap
luat.

Mirc déng cia céc bén cu thé nhu sau: Theo quy dinh hién hanh.
2. Nghia vy cfiz bén B
a) Thyc hién cac nhidm vy theo théa thuén trong hop dono lao ddng.

b) Cung cép vin ban, cndy to xdc minh du tidu chudn, didy kién thyc hién céng viée
thoa thudn theo yéu cdu ctia bén A

¢) Chép hanh quy dinh, ndi quy, quy ché cua Hoc vién Y-Duoc hoc ¢d truyén Viét
Nam, ky ludt lam viéc va cac quy dinh phap luét.

d) Chap hanh vige xir ly vi pham ky luat lao dong va trach nhiém boi thudng, hoan tra
theo quy dinh cua phép luat. '

d) Tuén thu céc quy dinh vé bao mét theo yéu céu clia bén A.
e) Chép hanh su quan 1y, diéu hanh, gidm sat cua nguoi sir dung lao dong,

2) Thué thu nhap ca nhan (néu ¢o) do bén B déng. Hoc vién Y- Duoc hoc ¢b truyén
Viét Nam sé& {uv khéu trir rude khi chi tra cho bén B theo quy dinh.

Pitu 3. géu,xﬁ v nghia vy ctia bén A
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1. Quyén ciia bén A

a) Yéu céu bén B thuc hién cdng viée va tudn thi cée nghia vu theo dung théa thuén
tai hop dong nay.

b) Trudng hop bén B vi pham nghia vu thi bén A c¢é quyén don phuong chdm dut
thuc hién hop déng va yéu ciu bdi thudng thiét hai.

2. Nghia vy ¢fia bén A

a) Chi wrd luong, thue hién ché dd, chinh sach khac cho nguodi lao déng theo thoa
thuén bdo dém phi hop voi quy dinh ctia phap luat lao dong va quy dinh cua phap
ludt khac c6 lién quan.

b) Cung cp thong tin, tai ligu va cde phuong tisn, didu kién lam viéc can thiét dé bén

toa

B thue hién cdng viéc.

¢} Béo dam quyén, loi ich hop phap cia nguol lao déng theo thda thuén tai hop déng
va quy dinh ctia phép luat vé lao dong,

Bidu 4. Tam hofin, chim dit hop ééng lao dong

I. Viée tam ho#n, chdm dut hop déng gitta céc bén dugce thuc hién theo quy dinh caa
phép ludt v lao dong.

2. Bén 13 bi coi 1 vi pham hop ddng khi thue mdt trong céc trudng hop sau day:

aj Bén B khdng thue hién hoic thuc hién khéng ding, khong déy dd va chdm thuc
hién bét ky nghia vy nao quy dinh trong hop dong nay.

b} B&n B vi pham ky luét lao ddng.

Bon phuong chdm dat hop dong trai quy dinh.

3. Trudng hop bén A vi pham nghiém trong nghia vu thi bén B ¢cé quyén don phuong
chém dut thue hién hop déng va véu cau bdi thuong thiét hai.

4. Trong thoi gian thu vide, néu bén B khong ddp tmg duoc yéu cau thi bén A c6
quyén chém dut hop ddng lao dong véi bén B trude thoi han,

Bidu 5. Ph wong thire gidi quyét tranh chip

Trong qué trinh thue hién hop dong, néu cé van dé phét sinh cin giai quyét thi hai
bén théa thudn va théng nhét gidi quyét kip thoi, bao dam phu hgp véi cdc quy dinh
cta phdp ludl. Truong hop khong thoa thuén duoc thi mét trong céc bén ¢é quyén
khoi kién véu cau giai quyét tai Toa 4n c6 tham quyén theo quy dinh cta phép luat.
Bidu 6. Bidu khodn thi hanh

a) Hop défig ¢o higu lue tlr ngay 13 thang 12 nam 2023

b) Trong qué trinh thyc hién hop dong lao déng, néu bén nao cé véu cau st déi, bé
sung ndi dung hop déng thi phai bdo cho bén kia biét trude it nhit 03 ngay lam viéc
vé noi dung can sita ddi, hé sung.

Truong hop hai bén thoa thuén duoc thi vige stra dbi, bé sung noi dung hop c‘fﬁmg lao
dong duoc tién hanh bang viéc ky két phu luc hop dong lao dong hodc ky két hop
dong lao dong moi.



|
L0 |

308

=



S

P ™ r T )
| | -=F el i)

[

LS

Trudng hop hai bén khoéng théa thudn dugc viée sta doi, bd sung noi dung hop déng
lao ddng thi tiép tic thyc hién hop ddng lao dong da ky két.

¢) Nhitng vén dé v2 lao dong khic khéng ghi trong hop ddng nay duge thuc hién theo
quy dinh tai B6 ludt Lao déng va cée van ban quy pham phap khic c6 lién quan.

d) Hop dong dugce lam thanh 03 ban c6 gia tri phap ly nhw nhau, mdi bén gitt 01 ban,
01 ban luu trong ho so cha bén B/

Bén A Bén

Nguyan Quédc Huy
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Sialic acid-decorated liposomes enhance the anti-cancer efficacy of
docetaxel in tumor-associated macrophages
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ARTICLEINFO ABSTRACT

Keywords: Tumor-associated macrophages (TAMs) in the tumor microenvironment potentially enhance tumor growth and
Docetaxel invasion through various mechanisms and are thus an essential factor in tumor immunity. The highly expressed
;2‘;::“:““ siglec-1 receptors on the surfaces of TAMs are potential targets for cancer drug delivery systems. Sialic acid (SA)
Sialic acid is a specific ligand for siglec-1. In this study, the sialic acid-polyethylene glycol conjugate (DSPE-PEGa000-SA)

was synthesized to modify the surface of liposomes and target TAMSs by interacting with the siglec-1 receptor.

Tumor micrcenvironment

Tumor-associated macrophages Three docetaxel (DTX)-loaded liposomes, conventional (DTX-CL), DSPE-PEGyg0p-coated (DTX-PL), and DSPE-

PEGj000-SA-coated (DTX-SAPL) liposomes, were prepared, with a particle size of <100 nm, uniform poly-
dispersity index (PDI) values, negative zeta potential, and % encapsulation efficiency (EE) exceeding 95 %. Li-
posomes showed high stability after 3 months of storage at 4 °C without significant changes in particle size, PDI,
zeta potential, or % EE. DTX was released from liposomes according to the Weibull model, and DTX-SAPL
exhibited more rapid drug release than other liposomes. In vitro studies demonstrated that DTX-SAPL lipo-
some exhibited a higher uptake and cytotoxicity on RAW 264.7 cells (TAM model) and lower toxicity on NIH3T3
cells (normal cell model) than other formulations. The high cell uptake ability was demonstrated by the role of
the SA-SA receptor. Biodistribution studies indicated a high tumor accumulation of surface-modified liposomal
formulations, particularly SA-modified liposomes, showing high signal accumulation at the tumor periphery,
where TAMs were highly concentrated. Ex vivo imaging showed a significantly higher accumulation of SA-
modified liposomes in the tumor, kidney, and heart than conventional liposomes. In the anti-cancer efficacy
study, DTX-SAPL liposomes showed effective inhibition of tumor growth and relatively low systemic toxicity, as
evidenced by the tumor volume, tumor weight, body weight values, and histopathological analysis, Therefore,
DSPE-PEGzg00-SA-coated liposomes could be promising carriers for DTX delivery targeting TAMs in cancer
therapy.

1. Introduction ' cells [3].
The TME comprises numerous immune cell types, such as mast cells,

Targeted drug delivery systems have recently garnered a lot of
attention in cancer therapy. The underlying mechanism of these systems
is selective drug delivery to the tumor site, which improves drug effec-
tiveness and reduces toxicity [1]. In addition, enhanced permeation and
retention (EPR) aids drug delivery to tumors [1,2]. However, the effi-
cacy of cancer therapy based on EPR is controversial because its
permeability is limited at the tumor site. The extracellular matrix stiff-
ness and selective pressures from the tumor microenvironment (TME)
complicate the delivery of nanoparticles to the blood vessels and cancer

* Corresponding author.
E-mail address: eicosa@cnu.ac.kr (J.-S. Park).

hteps://doi.org/10.1016/].bicadv.2023.213606

neutrophils, and tumor-associated macrophages (TAMs), which account
for approximately 50 % of the total tumor volume [4,5]. Unlike normal
macrophages, TAMs are nontumor-immunoreactive and incapable of
inhibiting tumor growth. Instead, they secrete factors that promote
tumor immunosuppression and facilitate tumor proliferation and inva-
sion [6]. Owing to the aforementioned characteristics, targeting TAMs
could be an effective immunotherapy approach In the treatment of
tumors.

A common approach toward enhancing the permeation and targeting
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Abstract

Purpose This study aimed to prepare a solid dispersion (SD) formulation of MBZ to improve dissolution and oral
bioavailability.

Methods A SD formulation of mebendazole (MBZ) was prepared using sodium dodecyl sulfate (SDS) as a carrier via lyo-
philization method. Powder X-ray diffraction (PXRD), differential scanning calorimetry (DSC), Fourier-transform infrared
spectroscopy (FTIR), and scanning electron microscopy (SEM) were used to confirm the structural properties and morphol-
ogy of the MBZ-SD formulation. Dissolution study was conducted in an acidic medium (0.1 M HCI), and pharmacokinetic
study was conducted in rats, In addition, the in vitro anticancer effects of MBZ-SD were also investigated in various cancer
cell lines.

Results From the results of PXRD, DSC, FTIR, and SEM assessments, there was an interaction between MBZ and SDS in the
MBZ-5D. MBZ-SD significantly improved the aqueous solubility of MBZ (approximately 15,982-fold) and the dissolution
of MBZ at 5 min (1.5-fold) as compared to that of pure MBZ. The area under the curve (AUC ,,) and the maximum concen-
tration (C_,,,) of the MBZ-SD formulation showed a 3.56- and 3.30-fold increased values compared to pure MBZ. The anti-
cancer effects of MBZ with ICs, value were in the order of A549>MDA-MB-231>HepG2 >MCF-7 > NCI-H1299 > HeLa.
At safe concentrations in normal cells, the MBZ-SD formulation exhibited the superior anticancer efficacy in HeLa cells.
Conclusion The obtained results in the present study suggests that SD is a good candidate for improving the bioavailability
and anticancer effects of MBZ.

Keywords Mebendazole - Solid dispersion - Dissolution - Oral bioavailability - Anticancer effect
different types of cancer cells such as colon, stomach, adre-

nal, breast, and lung cancers (Mukhopadhyay et al. 2002;
Mebendazole (MBZ) is a broad-spectrum anthelmintic drug,  Sasaki et al. 2002; Martarelli et al. 2008; Doudican et al.

Introduction

of the benzimidazole class that is used to treat ascariasis
(roundworm infection), enterobiasis (pinworm infection),
and hookworm infection caused by Ancylostoma duodenale,
Necator americanus, and trichuriasis (whipworm infection)
(Jongsuksuntigul et al. 1993; Flohr et al. 2007; Soukhat-
hammavong et al. 2012). Recently, MBZ was reported to
have anticancer properties that can inhibit the growth of
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- 2008; Nygren et al. 2013; Pinto et al. 2015; Williamson

et al. 2016; Shashaani et al. 2016; Zhang et al. 2019). It
was reported that MBZ exhibits dose- and time-dependent
apoptotic effects in human lung cancer cells (Mukhopadhyay
et al. 2002). In another study by Pinto et al., high cytotoxic-
ity of MBZ in gastric cancer cells was demonstrated with
an ICs; of 0.39 uM for ACP-2 (gastric adenocarcinoma cell
line, diffuse type) and 1.25 M for ACP-03 (intestinal type)
(Pinto et al. 2015). The effect of MBZ on human adrenocor-
tical carcinoma cancer cells (H295R and SW-13) was evalu-
ated by Martarelli et al. and the obtained results showed that
MBZ significantly inhibited the in vitro growth of human
adrenocortical carcinoma cells, with an ICs, of 0.23 and
0.27 M for H295R and SW-13, respectively (Martarelli
et al. 2008). In addition, MBZ significantly inhibited tumor
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Abstract: Benign prostatic hyperplasia (BPH) is the most common condition in elderly men that is
characterized by art increase in the size of the prostate gland. Cinnamomum cassia and Rosa lagvigata
have been reported to treat the symptoms associated with BPH. The aim of this study was to evaluate
the effects of HT080, an herbal extract of C. cassiz and R. laevigata, on a testosterone propionate
(TP)-induced BPH rat model. The rats received a daily subcutaneous injection of TP (3 mg/kg) for
4 weeks to induce BPH. Rats were divided into four groups: group 1 (sham), group 2 (BPH, TP alone),
group 3 (Fina, TP + finasteride 1 mg/kg /day), and group 4 (HT080, TP + HT080 200 mg/kg/day). At
the end of the_ expériment, all rats were sacrificed, and their prostate glands were removed, weighed,
and subjected'to histopathological examination and western blot analyses. Serum testosterone
and dihydrote\stostercne (DHT) levels were determined. In addition, serum alanine and aspartate
armnotransfezase levels were measured to evaluate the toxicily in the liver. The Hershberger bioassay
was also conducted to investigate the effects of HT080 on androgenic and antiandrogenic activities.
In the BPH model, the prostate weight, prostate index, prostate epithelial thickness, and serum
testosterone and DHT levels in the HT080 group were significantly reduced compared to the BPH

.grqup. Histological studies showed that HT080 reduced prostatic hyperplasia. The protein expression

of androgen receptor from the HT080 group was significantly reduced in comparison with the BPH
group (p < 0.05). HT080 also induced apoptosis by regulating Bcl-2 and Bax expression. In addition,

, HT080 showed no toxicity in the liver and did not exhibit androgenic and antiandrogenic activities.

Our finding revealed that HT080 can be a potential candidate for the treatment of BPH by regulating
androgen receptor signaling and apoptosis.

. y  f O :
Keywords: Cinnamornum cassia; Rosa laevigata; benign prostate hyperplasia; apoptosis; androgen receptor

T

1. Introduction

Benign prostate hyperplasia (BPH) or prostate gland enlargement is the most commeon
condition in middle-aged and elderly men regardless of their culture or ethnic origins [1,2].
It is characterized by an increase in the size of the prostate gland and not cancer-causing
lower urinary tract symptoms (LUTSs) such as nocturia, weak urinary stream, urgency, and
hesitancy [3,4]. It has been reported that the risk of BPH increases with age from 8% at age
31 to 40 years to 10-50% at age 51 to 60 years and to over 80% at age 80 years [5,6]. Much
research revealed that risk factors for BPH and LUTS include hormonal alterations, obesity,
diet-induced hyperinsulinemia, inflammation, lack of exercise, or glucose homeostasis
as hyperglycemia [7-12]. Among them, hormonal alterations are considered the main
causes of BPH, which leads to the imbalance of growth and apoptosis of prostate cells.
Testosterone and dihydrotestosterone (DHT) are two main androgens that play a crucial

Nutrients 2023, 15, 818. https:/ /doi.org/10.3390/nu15040818
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Co-carrier-based solid dispersion of celecoxib improves dissolution rate and
oral bioavailability in rats
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ARTICLE INFO ABSTRACT

Keywords: This study aimed to prepare a co-carrier-based solid dispersion (SD) of celecoxib (CXB) to improve its dissolution
Cel“-m":ib and oral bioavailability. The CXB-loaded SD formulation was prepared using CXB, pol407, Aerosil 200, and
(-v-\‘ Co-carrier Eudragit L100 at a weight ratio of 1:3:1.5:1. PXRD, DSC, and FTIR analyses were conducted to evaluate the
’ ;‘:iililgg:mm structural behavior and interactions between the drug and carrier. The dissolution profile was studied to
i Bioavailability demonstrate superior CXB dissolution capacity of CXB-SD than that of the physical mixture and raw CXB, and the
results showed that the dissolution efficiency (%) of optimized CXB-SD significantly (P < 0.05) increased

compared to that of raw CXB. The mean dissolution times of CXB-5SD at pH 1.2 and 6.8 were reduced by 2.4-fold

and 2.5-fold, respectively, compared to that of raw CXB. The dissolution of CXB-SD fitted well with the zero-

order model. The preparation of the CXB-SD formulation improved the bioavailability of CXB, as demon-

strated by the increased AUC),s (1.88-fold) and Crax (2.24-fold) of CXB-SD compared to that of raw CXB. In

conclusion, these results indicate that SDs can enhance the dissolution and oral bicavailability of poorly water-

soluble CXB.

1. Introduction

Celecoxib (CXB; 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-pyrazol-
1-yll-benzenesulfonamide), a nonsteroidal anti-inflammatory drug
belonging to the class of selective cyclooxygenase-2 inhibitors, is used in
the treatment of osteoarthritis, rheumatoid arthritis, and acute pain [1,
2]. However, due to poor aqueous solubility (1-3 pg/mL) [3], CXB is
categorized as a biopharmaceutics classification system (BCS) class II
drug. Drug solubility is the major factor affecting the oral absorption of
BCS class IT drugs from the gastrointestinal tract [4,5]. In particular, the
oral bioavailability of CXB is low, varying from 22% to 40% [6].
Therefore, improving the solubility of CXB may enhance its dissolution
rate and bioavailability [7].

Solid dispersion (SD) is a simple and effective technique in the
pharmaceutical industry to improve the solubility of poorly water-
soluble drugs [4,8,9]. SDs are systems in which hydrophobic drugs are
dispersed molecularly in one or more hydrophilic carriers to reduce
particle size, increase surface area, improve wettability, and transform
the crystalline state of a drug into an amorphous state [10,11]. This was
first introduced by Sekiguchi and Obi, using urea as a carrier for

* Correspending author
E-muail address: eicosa@cnu.ac.kr (J.-S. Park).
! Both authors contributed equally to this work.

htrps://doi.org/10.1016/].jddst. 2022.104073

sulfathiazole-SD formulation [12]. With the development of science and
technology in the pharmaceutical industry, various carriers used in the
preparation of SDs, including acids, sugars, soluble polymers, insoluble
polymers, surfactants, inert carriers, and miscellaneous, have been re-
ported in the literatures [13]. Owing to the increased solubility of CXB,
CXB-SDs with various carriers (Soluplus, Poloxamer 188, Poloxamer
407, polyethylene glycol (PEG), polyvinyl alcohol (PVA), hydropropyl
methylcellulose (HPMC), polyvinylpyrrolidone (PVP), and Eudragit®}
have been formulated in several studies with many interesting results. A
binary SD system of CXB and a carrier was successfully prepared with
poloxamer 407, PVP, HPMC, and PEG, which increased the solubility of
CXB 65, 31, 38, and 23.5 times that of raw CXB, respectively [14]. Jeon
et al. prepared a ternary system of CXB-SD with PVP-K30 or Eudragit
EPO as aqueous carriers and poloxamer 407 as a surfactant using the
spray drying method [15]. The obtained data showed that the CXB-SD
formulations increased the dissolution of CXB. When PVP-K30 was
used as the carrier, the dissolution rate increased with increasing PVP
concentration, and CXB was released gradually in CXB-PVPK30-SDs.
The use of Eudragit EPO as a carrier showed fast and complete release
of CXB and no difference in the dissolution profiles of CXB-Eudragit
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Abstract

Purpose The aim of this study was to design and evaluate chitosan nanoparticles (CS NPs) coated with alginate which protect
protein drugs from acid degradation.K The model protein drug used was bovine serum albumin (BSA).

Methods BSA-loaded CS NPs (BSA-CS NPs) were prepared using the ionic gelation method with sodium tripolyphosphate
and the surface of the BSA-CS NPs were coated with sodium alginate (Alg). The optimized alginate-coated BSA-CS NPs
(Alg-BSA-CS NPs) were evaluated for BSA degradation in an acidic medium.

Results The encapsulation efficiency (EE), particle size, polydispersity index, and zeta potential of the prepared Alg-BSA-
CS NPs were 95.2%, 476.4 nm, 0.24, and — 53.8 mV, respectively. An in vitro release study showed that the initial burst
release of BSA from the BSA-CS NPs was higher than that from the Alg-BSA-CS NPs. Cytotoxicity analysis revealed that
the Alg-BSA-CS NPs were non-toxic to Caco-2 cells. The in vitro cellular uptake of the Alg-BSA-CS NPs in Caco-2 cells
was significantly higher than that of the BSA-CS NPs and free BSA. Sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis showed that the Alg-BSA-CS NPs protected BSA from degradation in an acidic environment.

Conclusion Alg-BSA-CS NPs are suitable for the oral delivery of protein drugs by preventing protein degradation in acidic

environments.

Keywords Protein protection - Acid degradation - Nanoparticles - Chitosan - Alginate - Oral delivery

Introduction

With advances in biotechnology in recent years, protein
drugs have received increasing attention for the treatment
of various diseases owing to their high potency and low tox-
icity (Frokjaer and Otzen 2005). Oral administration is the
preferred route of drug delivery. However, the absorption of
protein drugs from the gastrointestinal (GI) tract is usually
hampered by instability and degradation caused by stomach
acids, resulting in decreased drug efficacy and poor bioavail-
ability. Therefore, the development of novel protein drug
formulations to overcome these problems is an important
research subject in the pharmaceutical industry (Torchilin
and Lukyanov 2003; Al-Tahami and Singh 2007). Various
strategies have been developed to overcome these problems,
such as the use of microparticles and nanoparticles (NPs) (Su
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Daehak-ro, Yuseong-gu, Daejeon 34134, Republic of Korea
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et al. 2012; Jain et al. 2012; Muheem et al. 2016), liposomes
(Okada et al. 1997; Kurz and Ciulla 2002; Mohanraj et al.
2010), micro/nanoemulsions (Mueller et al. 1994; Park et al.
2011; Patil et al. 2019), and solid core particles (Miiller et al.
2000; Sarmento et al. 2007). Among these, nanoparticles
(NPs) have recently received considerable attention. NPs
prepared for protein drugs typically use carriers, such as
gelatin, starch, or chitosan (CS), for the controlled release
of protein drugs (Ghormade et al. 2011).

In this study, CS, a polysaccharide derived from chitin,
was used to prepare NPs. CS is a potent natural polymer con-
sisting of p-(1-4)-linked d-glucosamine (deacetylated units)
and N-acetyl-d-glucosamine (acetylated units) (Sinha et al.
2004; Wang et al. 2005; Amidi et al. 2010; Kumari et al.
2010). It is insoluble in water but soluble in acidic solutions.
Additionally, it provides many advantages as a carrier for
NPs, such as biodegradability, biocompatibility, mucoadhe-
siveness, and low toxicity (Shu and Zhu 2002; Sinha et al.
2004; Amidi et al. 2010). However, the CS formulation can
be deprotonated in a physiological environment, causing it to
lose its mucoadhesive properties and permeation-enhancing
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Application of supercritical fluid technology for solid dispersion to enhance 13
solubility and bioavailability of poorly water-soluble drugs
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ARTICLEINFO ABSTRACT

Keywords: Many new chemical entities (NCEs) have been discovered with the development of the pharmaceutical industry.

Solid dispersion However, the main disadvantage of these drugs is their low aqueous solubility, which results in poor bioavail-

L Supercritical fluid technology - ability, posing a challenge for pharmaceutical scientists in the field of drug development. Solid dispersion (SD)
= :?é:::alilgbﬂity technology is one of the most successful techniques used to resolve these problems. SD has been widely used to

improve the solubility and bioavailability of poorly water-soluble drugs using several methods such as melting,
supereritical fluid (SCF), solvent evaporation, spray drying, hot-melt extrusion, and freeze-drying. Among them,
SCF with carbon dioxide (CO2) has recently attracted great attention owing to its enhanced dissolution and
bioavailability with non-toxic, economical, non-polluting, and high-efficiency properties. Compared with the
conventional methods using organic solvents in the preparation of the formulation (solvent evaporation method),
SCF used CO, to replace the erganic solvent with high pressure to avoid the limitation of solvent residues. The
solubility of a substance in CO; plays an important role in the success of the formulation. In the present review,
the various processes involved in SCF technology, application of SCF to prepare SD, and future perspectives of

SCF are described.

1. Introduction

Improvements in solubility and oral bioavailability (BA) of drugs
with poor aqueous solubility drugs play an important role in drug
development (Ha et al.,, 2020; Kim et al., 2020, 2021; Tran and Park,
2021). The oral route of administration is preferred over other routes
(intravenous, intramuscular, and subcutaneous), owing to several ad-
vantages such as safety, pain avoidance, and good patient compliance.
After ingestion via the oral route, the drugs must dissolve in the
gastrointestinal (GI) fluid to enable their penetration into the blood-
stream through the GI tract membrane. Absorption is affected by many
factors, such as blood perfusion, differences in luminal pH along the GI
tract, the presence of bile and mucus, surface area per luminal volume,
and the nature of epithelial membranes. Drugs belonging to the bio-
pharmaceutical classification system (BCS) class II exhibit poor aqueous
solubility, indicating dissolution rate-limited absorption, resulting in
poor BA.

Solid dispersion (SD) is a promising technique for improving the
aqueous solubility and BA of BCS class I drugs by enhancing wettability,
reducing particle size, high porosity, and the amorphous state (Byeon

* Corresponding author.
E-mail address: eicosa@cniLac.kr (J.-S. Park).

https://doi.0zg/10.1016/}.ijpharm. 2021.121247

et al., 2019; Kim et al,, 2021; Luu et al,, 2019; Tran et al., 2019). It is
simpler and easier to prepare than other methods such as lipid-based
systems (Chen et al. 2018a, 2018b; Kim et al, 2017), micronization
(Aguiar et al,, 2018; Karashima et al., 2017; Seo et al,, 2016), co-crystals
(Reggane et al., 2018), and nanonization (Chen et al. 2018a, 2018b;
Park et al.,, 2018; Wong et al., 2018). SD is defined as the dispersion of a
hydrophobic drug in hydrophilic carriers to improve its surface area or
change the state of the drug (crystalline to amorphous). With the recent
development of the pharmaceutical industry, products with minimal
environmental impact and less toxicity have become more attractive.
Therefore, technological development is the top priority. In this regard,
high-pressure technology is currently receiving great attention, and
supercritical fluids (SCFs) are still popular in this area. Unlike other
methods [fusion method (Karolewicz et al., 2016), solvent evaporation
method (Mustapha et al.. 2017), lyophilization technique (Kaur et al.,
2017), or spray drying method (Pradhan et al., 2015)], SCF can be used
to prepare amorphous SD with many advantages such as controllable
processing conditions, good reproducibility, and environmental friend-
liness (Han et al., 2019). SCF was introduced in the late 1980s and the
early 1990s. In 1879, Hannay and Hogarth (1879) reported an SCF for
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ABSTRACT
Intratympanic (IT) therapies have been explored to address several side effects that could be caused
by systemic administration of steroids to treat inner ear diseases. For effective drug delivery to the
inner ear, an IT delivery system was developed using poly(lactic-co-glycolic acid) (PLGA) nanoparticles
(NPs) and thermosensitive gels to maintain sustained release. Dexamethasone (DEX) was used as a
model drug. The size and zeta potential of PLGA NPs and the gelation time of the thermosensitive gel
were measured. In vitro drug release was studied using a Franz diffusion cell. Cytotoxicity of the for-
mulations was investigated using SK-MEL-31 cells. Inflammatory responses were evaluated by histo-
— logical observation of spiral ganglion cells and stria vascularis in the mouse cochlea 24h after IT
kg administration. In addition, the biodistribution of the formulations in mouse ears was observed by
o fluorescence imaging using coumarin-6. DEX-NPs showed. a particle size of 150.0+3.2nm in diameter
and a zeta potential of —18.7+0.6. The DEX-NP-gel showed a gelation time of approximately 645 at
37°C and presented a similar release profile and cytotoxicity as that for DEX-NF. Furthermore, no sig-
nificant inflammatory response was observed after IT administration. Fluorescence imaging results sug-
gested that DEX-NP-gel sustained release compared to the other formulations. In conclusion, the PLGA
NP-loaded thermosensitive gel may be a potential drug delivery system for the inner ear.

KEYWORDS

Inner ear drug delivery;
intratympanic administra-
tion; thermosensitive gel;
PLGA nanoparticles;
dexamethasone

deliver drugs into the inner ear, has been studied for many
years (Ersner et al., 1951; Schuknecht, 1956). Since the mid-
1990s, local drug delivery to the ear has been used as a clin-

1. Introduction

Hearing loss caused by inner ear disease is increasing

—,

because of prolonged exposure to noise, increased life
expectancy, and the use of medicines such as anticancer
drugs (Kim, 2017). Therefore, there is a growing interest in
drug delivery to the inner ear. Glucocorticoid drugs, such as
dexamethasone (DEX), are considered potential otoprotective
drugs with anti-inflammatory effects (Van De Water et al,,
2010). However, systemic drug administration usually results
in only a small amount of drug that reaches the inner ear
and a risk of side effects. The benefits of inner ear drug
delivery are that they do not cross the blood-labyrinth bar-
rier, avoid first-pass metabolism from systemic administra-
tion, maintain high drug concentrations in the inner ear, and
reduce the total amount of administered drug (Juhn et al.,
1982; Mader et al,, 2018).

Intratympanic (IT) administration, a process in which drugs
are injected into the middle ear through the eardrum to

ical treatment. If the drug is administered to the middle ear,
it must pass through the round window membrane (RWM)
to reach the inner ear (Nedzelski et al, 1993; Toth & Parnes,
1995). Therefore, the administered drug must remain in the
middle ear for sufficient time and be in contact with the
RWM. However, the drug administered to the middle ear is
rapidly removed into the Eustachian tube through the flow
of the mucosa (Salt & Plontke, 2018).

Over the past several years, biodegradable polymer nano-
particles (NPs) have attracted interest for drug delivery to
the inner ear. As a carrier for local drug administration, NPs
composed of poly(lactic-co-glycolic acid) (PLGA), approved
by the Food and Drug Administration and the European
Medicine Agency, have been considered an ideal carrier
(Blasi, 2019; Elmowafy et al, 2019; Schoubben et al,, 2019).
Previous studies have demonstrated the application of
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ABSTRACT This study aimed to develop docetaxel (DTX) loaded poly(lactic-co-
glycolic acid) (PLGA) nanoparticles (DTX-NPs) and to evaluate the different pharma-
cological sensitivity of NPs to MCF-7 and MDA-MB-231 breast cancer cells. NPs con-
taining DTX or coumarin-6 were prepared by the nanoprecipitation method using
PLGA as a polymer and d-a-tocopherol polyethylene glycal 1000 succinate (TPGS) as
a surfactant. The physicochemical properties of NPs were characterized. In vitro an-
ticancer effect and cellular uptake were evaluated in breast cancer cells. The particle -
size and zeta potential of the DTX-NPs were 160.5 + 3.0 nm and -26.7 + 0.46 mV, re-
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Jeong-Sook Park
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Key Words spectively. The encapsulation efficiency and drug loading were 81.3 £ 1.85% and 10.6
E’enas? ‘LE_F‘:“ + 0.24%, respectively, The in vitro release of DTX from the DTX-NPs was sustained at
D?Jc:‘in::;ty pH 7.4 containing 0.5% Tween 80. The viability of MDA-MB-231 and MCF-7 cells with

DTX-NPs was 37.5 = 0.5% and 30.3 % 1,13%, respectively. The IC;, values of DTX-NPs .
were 3.92- and 6.75-fold lower than that of DTX for MDA-MB-231 cells and MCF-7
cells, respectively. The cellular uptake of coumnarin-6-loaded PLGA-NPs in MCF-7 cells
‘was significantly higher than that in MDA-MB-231 cells. The pharmacological sensi-
.tmty in breast cancer cells was higher on MCF-7 cells than on MDA-MB-231 cells. In
‘conclusion; we successfully developad DTX-NPs that showed a great potential for the
controlled release of DTX. DTX-NPs are an effective formulation for lmprovmg anti-

Nanoparticles

Nt

‘cancer effect in breast cancer ce[!s

INTRODUCTION

Breast cancer occurs when some breast cells begin to grow
abnormally and divide more rapidly than healthy cells. These
cells accumulate and form a lump or mass. Breast cancer cells can
spread to the lymph nodes and other parts of the body. Therefore,
the development of a drug with high efficacy in the treatment of
breast cancer would play an important role in reducing the death
rate of woman with this disease. Many drugs are currently used
to treat breast cancer such as doxorubicin [1], gemcitabine [2],
paclitaxel [3], docetaxel (DTX) [4], and leuprolide [5]. Among
them, DTX is a second-generation taxane approved by the US

Food and Drug Administration (FDA) to treat multiple types of
cancers such as breast, non-small cell lung, hormone-refractory
prostate cancers, and gastric adenocarcinoma and squamous cell
carcinoma of the head and neck [6]. DTX is usually selected as a
model drug for the treatment of breast cancer and it acts as a mi-
crotubule-stabilizing agent that blocks the cell cycle at the G2/M
phase, which inhibits microtubule disassembly during cell-cycle
progression, causing cell death. It is designated as biopharmaceu-
tical classification system class IV agent that has poor aqueous
solubility and permeability, which reduce its bioavailability, there-
by limiting the treatment efficacy. Therefore, the commercial
DTX product Taxotere (Sanofi Aventis, Bridgewater, NJ , USA)

A Thisis an Open Access article distributed under the terms

B of the Creative Commons Attribution Non-Commercial
License, which permits unrestricted non-commercial use, distribution, and
reproduction in any medium, provided the original work is properly cited.
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ABSTRALT

Dexibuprofen (DEXI) belongs to BCS class Il drug with poor aqueous solubility resulting in poor bioavail-
ability. To enhance solubility and bioavailability of DEXI, DEXI-loaded solid dispersion (SD) was formulated.
DEXI-SDs were prepared by melting method and solvent evaporation method. Amphipathic polymer
poloxamer 407 (pol 407) was selected based on solubility and dissolution tests. The ratio of DEXl:pol 407
was optimized as 1:2. The physicochemical properties, dissolution, and oral bicavailability of SD3 and SDé
were evaluated to compare preparation methods. The dissolution rate of DEXI from SD formulations was
higher at pH 6.8 and pH 7.2 than at pH 12. Following oral administration in rats, the Cy,, and AU, of
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SD3 and SDé formulations were significantly higher compared with raw DEXI. In addition, the SD6 formu-
lation showed increased Cpay and AUC,s by 1.34- and 1.33-fold, compared with those of SD3 formula-
tion, respectively. These results demonstrated that SD formulation has excellent potential as a

formulation for poorly soluble drug DEXL.

1. introeduction

Currently, oral administration is the preferred route of treatment,
owing to several advantages such as convenience, avoidance of
pain, and safety. The prerequisite for oral administration is com-

" plete and predictable absorption in the gastrointestinal (GI) tract.

To achieve this, drugs should dissolve in water to be absorbed in
the GI tract and be effectively taken up in the circulatory system.
However, approximately 40% of new chemical entities (NCEs) are
reportedly as poor water-soluble drugs (hydrophebic drugs)
resulting in incomplete absorption, poor bioavailability (BA), and
large inter- and intra-individual variability in drug concentrations
in vivo. Thus, enhancing the dissolution and BA of poorly water-
soluble drugs are great challenges in the pharmaceutical industry
(Singh et al. 2018).

Dexibuprofen (DEXI) (5-2-(4-isobutyl phenyl)-propionic acid), a
nonsteroidal anti-inflammatery drug, is typically used in the treat-

* ment of osteoarthritis, acute and chronic pain, rheumatoid arth-

ritis, and related conditions (Bondan et al. 2017; Gordo et al.
2017; Ho et al. 2018). DEXI is an 5+ enantiomer of ibuprofen and
belongs to Biopharmaceutics Classification System class Il with
low solubility (around 11pg/mL) and high permeability (Kaehler
et al. 2003; Rinaki et al. 2004; Potthast et al. 2005; Tsume et al.
2012; Stoyanova et al. 2016). The high permeability of ibuprofen
and its enantiomers have been observed in Caco-2 cell cultures.
In a radiolabeled Caco-2 cell culture study, the apparent perme-
ability coefficient (P,g) of ibuprofen was 30.1 x 107%cm/s (Berben
et al. 2018). Due to its low solubility, the dissolution rate of DEXI
is limited in the Gl tract, thereby decreasing the BA of the drug.

" Thus, improving the solubility and dissolution rate of DEXI can

enhance the BA of the drug. Therefore, several techniques have
been developed to improve the drug solubility and BA (Karashima
et al. 2017; Ahsan and Verma 2018; Choi et al. 2019a).

Solid dispersion (SD) is well-studied technique used to
enhance solubility and BA of poorly water-soluble drugs (Mehenni
et al. 2018; Ding et al. 2019; Kwon et al. 2019). SD is defined as a
group of solid products consisting of a hydrophobic drug dis-
persed in at least one hydrophilic carrier, resulting in an enhanced
surface area, and leading to higher drug solubility and dissolution
rate. Enhanced drug BA is achieved by improving wettability and
dispersibility, and reducing the aggregation and agglomeration of

- drug particles (Tran et al. 2019). Besides the traditional methods

to produce SD as melting method, solvent evaporation method,
spray-dried amorphous SD has recently used (Henriques et al.
2021). The selection of suitable carrier is a prerequisite for success
in formulation. Soliman et al. prepared diacerein solid dispersion
loaded tablets to enhance solubility, dissolution, and BA of diacer-
ein using Pluronic® F68 (poloxamer 188) as the carrier (Soliman
et al. 2021). As the result, the solubility of diacerein from SD
(187.61 ug/mL) was 8.3-fold higher compared to drug powder
(22.5 pg/mL). While the dissolution rate of SD was 6.6-fold higher
than powder drug, the dissolution rate of SD tablet was 12.5-fold
higher than the marketed product. In addition, the oral BA of
diacerein from SD tablet was impreoved 2.66-fold in comparison
with the marketed product.

In this study, DEXI-SD formulations were prepared by melting
method and solvent evaporation method. (2-hydroxypropyl)-
B-cyclodextrin (HP-B-CD), hydroxypropy! cellulose (HPC), polyvinyl-
pyrrolidone (PVP), urea, poloxamer 188 (pol188), poloxamer 407
(pol407), and PEG 6000 were screened to select the suitable
carrier. The physicochemical properties of SD formulations were
evaluated using a field emission scanning electron microscope
(FE-SEM), powder X-ray diffraction (PXRD), differential scanning
calorimetry (DSC), and Fourier-transform infrared spectroscopy
(FTIR). In vitro dissolution, in vitro cytotoxicity, and a pharmacaoki-
netic study of DEX| were also evaluated.
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Abstract

Background The oral route is the most popular route for the clinical administration of drugs to treat various diseases. Before
a drug is absorbed into the blood circulation, it must undergo dissolution and permeation. However, most drugs exhibit poor
aqueous solubility, and their limited absorption leads to low oral bioavailability. The solubility of hydrophobic drugs can
be improved by various ways, such as solid dispersion, salt formation, pH modification, and self-emulsifying drug delivery
system (SEDDS) use. Among them, the SEDDS has garnered attention during recent years as it improves oral bioavailability,
reduces drug dose, and increases drug protection from unsuitable environment in the gastrointestinal tract.

Area covered SEDDS comprises lipid-based formulations. It can solve the problems related to the dissolution and bioavail-
ability of the Biopharmaceutics Classification System Class II and IV drugs. Depending on the preparation procedure, drug-
loaded SEDDS can be divided into micro- (SMEDDS) and nano- (SNEDDS) formulations. In this review, we summarize
the classification system of lipid formulations, the mechanism underlying improved oral drug absorption by SEDDS, and
recent advances in the SEDDS.

Expert opinion The SEDDS is a potential formulation for drug delivery. Owing to its small particle size, large surface area,
high encapsulation efficiency, and high drug loading, the SEDDS can improve the rate and extent of oral absorption by
maximizing drug solubility in the intestinal absorption site. Moreover, because of the lipid-based formulation of SEDDS,
it can stimulate and enhance lymphatic transport of drugs to avoid hepatic first-pass metabolism, and thus improve their
bioavailability.

Keywords SEDDS - Oil - Surfactant - Co-surfactant/co-solvent - Bioavailability

Introduction

Oral and intravenous (IV) routes are the two most commonly
used routes for drug administration. Practically, IV injec-
tion is the best administration route for most drugs because
100% of the drug is directly introduced into the blood cir-
culation system. However, IV injections have several limi-
tations including the discomfort from hospitalization, need
for sterile needles, difficulty in needle insertion, and need
for trained medical staff for IV injection. Therefore, oral
administration is currently considered as an attractive route
and thus has garnered attention.

4 Jeong-Sook Park
eicosa@cnu.ac.kr

College of Pharmacy, Chungnam National University, 99
Daehak-ro, Yuseong-gu, Daejeon 34134, Republic of Korea

Published online: 02 February 2021

Oral administration is safe, easy, and painless. Compared
with TV injection, oral administration can be conveniently
employed at home by patients without any discomfort. With
oral administration, the drug concentration in the blood can
be maintained for longer than that with TV injection. Moreo-
ver, drugs can be administered orally as liquids, capsules,
or solid or chewable tablets. For oral administration, drugs
must dissolve in the gastrointestinal (GI) fluid before absorp-
tion into the blood circulation (Tran et al. 2019). However,
more than 40% of new chemical entities (NCEs) are insol-
uble in water (Takagi et al. 2006; Kawabata et al. 2011;
Rodriguez-Aller et al. 2015), resulting in poor absorption
and low bioavailability (BA). In general, drug absorption is
mainly influenced by two factors, namely, solubility and per-
meability. Amidon et al. first introduced the Biopharmaceu-
tics Classification System (BCS) based on these two factors
(Amidon et al. 1995). Drugs are divided into four groups as
shown in Fig. 1 (FDA 2017; Nikolakakis and Partheniadis
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Fenofibrate is frequently used to lower cholestercl levels in cardiovascular disease. Owing to its poor solubility
and high gastrointestinal permeability, it is classified as a Biopharmaceutics Classification System class I
compound. The aim of this study was to improve the solubility and bicavailability of fenofibrate by formulating
it as fenofibrate-loaded nanostructured lipid ¢arriers (FFB-NLCs) and coating it with a biodegradable polymer to
allow controlled drug release. Chitosan-coated nanostructured lipid carriers (CF-NLCs) were prepared via an
ultrasonication method using chitosan as the biodegradable polymer, stearic acid as the solid lipid, oleic acid as
the liquid lipid, and Tween 80 as the surfactant. To study encapsulation efficiency and solubility conditions,
stearic acid/oleic acid ratios were varied as 80,20, 70/30, 60/40, and 50/50 (mg/mg), by adjusting chitosan
ratio. Chitosan is an adhesive polymer, coating the surface of the NLC to improve its biocavailability. All NLC
formulations demonstrated a particle size of approximately 200 nm and a polydispersity index below 0.3. The
encapsulation efficiencies of the NLC formulations were above 85%. For CF-NLCs, the solubility and encapsu-
lation efficiency of fenofibrate were increased when compared with those of a commercial fenofibrate formu-
lation. The pharmacokinetic and pharmacodynamic parameters of fenofibrate in the form of CF-NLCs were
improved after oral administration. CF-NLCs can be used for allowing controlled release and improving the

bicavailability and stability of fenofibrate.

1. Imtroduction

Recently discovered novel drug candidates are insoluble in the
agueous phase [1]. Despite their excellent efficacy, some candidates are
limited in therapeutic use owing to their poor aqueous solubility [2].
Novel concepts are crucial to address this shortcoming. One strategy is to
develop a carrier that can be encapsulated, protected, and released
under specific and desired conditions [3]. As guest molecules electro-
statically enter the hydrophobic matrix, lipid materials are suitable

»' candidates for the formulation of active hydrophobic delivery systems.

Furthermore, various techniques, additives, and formulatons are
required to enhance the solubility of poorly soluble drugs.
Self-emulsifying  drug  delivery systems  (SEDDS) [4],
self-microemulsifying drug delivery systems (SMEDDS) [5-7], amor-
phous solid dispersions, [8], nanosuspensions [9], and liquid crystals
[10,11] have been tested. Several lipid-based carriers have been estab-
lished including emulsions, liposomes, solid lipid nancparticles (SLNs),
as well as the more recently developed, nanostructured lipid carriers
(NLCs).

* Corresponding author.
E-mail address: eicosa@cmvac.ks (J.-S. Park).

htwps://doi.org/10.1016/j.colsur».2020.111331

Fenofibrate, a biopharmaceutical classification system class II drug,
is used to treat hypercholesterolemia and hypertriglyceridemia [8].
Fenofibrate is marketed globally and has been well-described pharma-
cologically [12]. The drug is poorly water-soluble, partly owing to its
high hydrophobicity (log P = 5.24, Fig. 51). Therefore, it exhibits poor
oral bioavailability. For poorly water-soluble drugs, the rate of absorp-
tion depends on the rate of dissolution, which in turn determines the
bioavailability [13]. Lipidil® Supra, a brand name for fenofibrate, has
been used commercially for the treatment of hyperlipidemia (Green
Cross Co., Ltd., Seoul, Korea), and is consumed orally once a day.

Itis challenging to administer lipid-based drug carriers as enzymatic
hydrolysis by lipase causes rapid elimination of particles, resulting in the
loss of a certain amount of bioactive melecules. Hence, these particles
should be protected from gastrointestinal environment. Polymer coating
and encapsulation of nanoparticles in polymeric microparticles (syn-
thetic and natural polymers) have been used to protect the formulation
from enzymatic attack. A polymer coating system with natural polymers
(e.g., hyaluronic acid and chitosan) improves the oral bioavailability of
bioactive molecules [14]. This strategy was applied to develop NLCs

Received 5 December 2019; Received in revised form 10 August 2020; Accepted 14 August 2020
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ARTICLE INFO ABSTRACT

The purpose of this study was to develop oral proliposomal granules incorporating CaCl, in order to enhance the
encapsulation efficiency (EE) of protein model drug after reconstitution. Prolipesomal granules were prepared
by a granulation process with a solid carrier, protein model drug, and lipid solution. The proliposomal granules
were characterized in terms of particle size, EE, and loading capacity. Protein structure analysis and cellular
viability were also examined. CaCl, ranged 0.125-6.0% w/w, was successfully incorporated into the dried
granules during the wet binding process of granulation, Reconstituted proliposomes with 1% w/w CaCl, showed
the highest EE among those examined, Different reconstituted diluents did not alter the EE, but had an impact on
particle size and charge. The a-helical content (%), calculated from the mean molar ellipticity, was similar
between protein drug alone and that with addition of CaCly, indicating the preservation of structural integrity, as
also confirmed by electrophoresis. CaCly—incorporated proliposomes were non-toxic to cells at the dose used. In
conclusion, inclusion of CaCl; into proliposomal granules enhanced the EE of protein drug showing optimal

. Keywords:

" Proliposcmal granules
Calcium chloride
Bovine serum albumin
Encapsulation efficiency
Cyrotoxicity

effects at 1% w/w with good preservation of protein integrity and cellular viability.

1. Introduction

Biotherapeutic agents (biodrugs), such as peptides and proteins,
have attracted considerable interest as many of these agents are effec-
tive with few side effects [1,2]. However, their lack of stability is still
considered as a major concern, especially for the oral administration
route [3]. Proliposomes provide advantages for oral administration due
to their stability in dried free-flowing powder form, and suitability for
.. formulation as stable oral dosage forms, such as tablets or capsules

i [4,5]. Tantisripreecha and coworker [5] prepared protein proliposomes
by granulation and optimized the preparation conditions. The lipo-
somes reconstituted from proliposomes prepared by this method
showed good physical properties, and were well-suited to compressing
into tablets. However, the encapsulation efficiency (EE) of reconstituted
liposomes was relatively low (10-14%). Other groups also obtained
good results with liposomes reconstituted from proliposomes. The EE of
salmon calcitonin (sCT) in the reconstituted liposomes was 54.9% and
19.9% for the taurodeoxycholate (TDC) proliposomes and sCT proli-
posomes, respectively, increasing oral bioavailability of sCT from the
TDC proliposomes [7]. The EE of protamine sulfate-recomnbinant

" Corresponding author,
E-mail address: eicasa@cnu.ac.kr (J.-S. Park),
! Both authors contributed equally to this work.

hitps://doi.arg/10.1016/),jddst.2020.101672

human (Pt-rh) insulin proliposomes was measured to be 17.6 + 2.4%
with no significant difference from 18.7 * 4.1% of rh insulin proli-
posomes, but cellular uptake of Pt-rh insulin proliposomes in Caco-
2 cells was superior to that of rh insulin proliposomes [8]. The man-
nosylated buserelin acetate (MANS-BA) reconstituted from proliposome
powders exhibited the 21.12-33.80% of EE, and the permeability of
reconstituted MANS-BA liposomes [9]. However, they did not show
high EE of peptide/protein drugs [7-9].

Divalent cationic salts have been studied extensively with regard to
their effects on binding with biological membranes, i.e., phospholipid
bilayers, in biclogical systems. Interactions occur between cationic salts
and the charged phospholipid membrane generally via Coulombic
forces [10], with different cationic salts affecting lipid bilayer differ-
ently, with respect for example to dissimilar ability to induce mem-
brane aggregation or alter the surface potential of the lipid [11,12].
One common effect of divalent cationic salts is the ability to stabilize
the gel state in the gel-to-liquid crystalline phase transition of the
phospholipid bilayer. Divalent cationic salts, both calcium and mag-
nesium ions strongly influence the immobilization of phosphodiester
groups of phospholipids [10]. These two ions, especially calcium, have
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Available online 19 March 2020
1773-2247/ © 2020 Elsevier B.V. All rights reserved.



CIT71 M) M ¢ §pm oo

N | T —




e

| S—

L

S ]

A. Tunsirikongkon, et al

[27] J. Seo, M.-J. Kim, §.-0. Jeon, D.-H. Oh, K.-H. Yoon, Y.W. Choi, S. Bashyal, 8. Lee,

[28]

mode! parameters around the isvelectric poini of protein, Biotechnol. Prog. 21
(2005) 516-523.

Enhanced topical delivery of fish scale collagen employing negatively surface-
modified nanoliposome, J. Pharm. Investiz. 48 (2018) 243-250.

NM.H. Jang. CH, Kim, H.Y. Yoon, S.W. Suag, M.5. Goh, E.S. Lee, D.J. Shin,

¥.W. Choi, Steric stabilization of RIPL peptide-conjugated liposomes and in viou
assessment, J. Pharm, Investig. 49 (2019} 115-125.

[29]

[30]

(31]

Journal of Drug Delivery Science and Technology 57 (2020) 101672

M.G. Maniyar, C.R. Kokare, Formulation and evaluation of spray dried liposomes of
lopinavir [or topical application, J. Pharm. Investig. 49 (2019) 259-270.

S.H. Jung, S.J. Chei, H.J. Kim, T.W. Moon, Molecular characteristics of bovine
serum albumin-dextran conjugates, Biosci. Biotechnol. Biochern. (2006)
608040059,

Y. Ferrer-Acosta, E.N, Rodriguez Cruz, A. del C Vaguer, 1. Vega, Functional and
structural analysis of the conserved EFhd2 protein, Protein Pept, Lett. 20 (2013)
573-583.



b r ] f
| f
j 1

T T 1 My T2 o 1

e

auty 7



Journal of
Pharmacedutical
Investigation

cautica 3

bt Tt

g e ¢\ Springer

il Techngiogy




T T 0 M Ol ™ Mmoo




| PR—

]

L

| NS

Online ISSN 2093-6214
Print ISSN 2093-5552

Journal of Pharmaceutical Investigation
https://doi.org/10.1007/s40005-015-00459-7

RRUEWS Wl AR )

Chack for
updales

Recent advances of nanotechnology for the delivery of anticancer
drugs for breast cancer treatment

Phuong Tran' - Sang-Eun Lee' - Dong-Hyun Kim' - Yong-Chul Pyo’ - Jeong-Sook Park'
Y

Received: 9 June 2019/ Accepted: 20 August 2019
©The Korean Society of Pharmaceutical Sciences and Technology 2019

Abstract

Background Breast cancer is one of the most common causes of death for women worldwide. While chemotherapy is the
treatment option for most cancers, surgery, chemotherapy, and radiotherapy are the three main therapeutic strategies for the
treatment of breast cancer. In recent years, nanotechnology applications for cancer treatments have attracted a lot of attention.
Area covered This review focuses on the various nanoparticle types, such as liposomes, micelles, polymeric nanoparticles,
solid lipid nanoparticles, and gold nanoparticles, and their applications for the treatment of breast cancer,

Expert opinion In recent decades, nanotechnology has developed and been applied to cancer treatments. Currently, nanotech-
nology plays an important role in the targeted delivery of drugs for cancer treatments, including breast cancer. Nanoparticles
can target tumors and control the release of drugs to precise sites, thereby improving the therapeutic efficiency of drugs and
decreasing the toxicity to normal tissues or organs. In addition, nanoparticles are also able to activate immune cells against

tumors. Therefore, nanoparticles are a promising tool for future cancer research and treatment,

Keywords Nanoparticles - Breast cancer - Drug delivery - Anticancer drugs

Introduction

Cancer is one of the leading causes of death worldwide and
is defined as a disease that begins when cells grow uncon-
trollably and crowd out normal cells. Cancer can develop
anywhere in the body, such as in the lungs, breasts, or liver.
The World Health Organization predicted that the burden
of cancer will increase to 23.6 million new cases annually
by 2030 (World Health Organization 2014). Thus, cancer
treatment has become a prominent issue over the past several
decades. For women, breast cancer is one of the most com-
monly diagnosed cancers globally. In 2018, approximately
266,120 new cases of invasive breast cancer were estimated
in women constituting 30% of all cancer cases (878,980
total cases); in addition, 40,920 of these breast cancer cases
were estimated to be fatal (American Cancer Society 2018).
Breast cancer is usually classified on the basis of the type of
receptor overexpression present on the cancer cell membrane
(Fig. 1), including progesterone (PR) and estrogen (ER)

B4 Jeong-Sook Park
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College of Pharmacy, Chungnam National University, 99
Daehak-ro, Yuseong-gu, Daejeon 34134, South Korea

Published online: 26 August 2019

hormone receptors and HER2 receptors, with HER2 being
a member of the human epidermal growth factor recep-
tor family. Breast cancers that present the overexpression
of these receptors are called either PR—, ER—, or HER2-
positive, depending on the type of receptor overexpression.
Patients that show PR—, ER—, HER2-positive breast cancer
cells are said to have triple-positive breast cancer. In addi-
tion, triple-negative breast cancer group exists that is com-
posed of breast cancers that are neither PR/ER-positive nor
HER2-positive. It has been reported that the primary cause
of deaths due to breast cancer is the result of its potential
metastasis to distant organs such as the liver, lungs, lymph
nodes, bones, and brain (Carty et al. 1995; Grobmyer et al.
2012).

Currently, surgery (in which whole breast is removed,
called a mastectomy, or in which only the tumor and sur-
rounding tissues are removed, called a breast-conserving
lumpectomy), chemotherapy (in which drugs are used to
kill cancer cells), and radiotherapy (in which high-energy
waves are used to kill cancer cells) are the three main cancer
treatment strategies (Shewach and Kuchta 2009). Among
them, chemotherapy is more popularly used for treating most
types of cancer. Chemotherapy can kill many cancer cells
throughout the body, eradicate microscopic disease at the
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Abstract

Cyclodextrins (CDs) have been used in many pharmaceutical formulations as their constitution and inherent shape present
advantages for drugs with poor aqueous solubility and low bioavailability. Because CDs can act as drug carriers by forming
inclusion complexes to conjugate with many drugs, they have been applied in many drug delivery systems and can be used
to develop new strategies. The objectives of this review are to describe the role of CDs in local administration, the ways in
which CDs are used, and relevant studies currently underway. The basic structure and characteristics of CDs, as well as the
mechanisms used to formulate inclusion complexes to solubilize drugs are also described. Several studies have been con-
ducted to investigate the use of CDs and most have shown improvements in drug solubility and bioavailability. CDs show
potential not only in the pharmaceutical industry but also in a variety of applications, and further research into the use of

other drug carriers is therefore necessary.

Keywords Cyclodextrin - Inclusion complex - Local administration - Drug delivery - Drug carrier

Introduction

Since the discovery of cyclodextrins (CDs) approximately
100 years ago, they have been used in several pharmaceuti-
cal industries (Vyas et al. 2008). Over 30 different phar-
maceutical products using CDs are currently on the market
(Table 1). The use of CDs improves the low solubility and
bioavailability of drugs, facilitates absorption through the
mucosa or skin, and enhances oral absorption (Baek et al.
2015; Kang et al. 2015). In addition, CDs have the advan-
tage of preventing the rapid loss of drug, eliminating bitter
taste, and allowing for a variety of formulations (Arima et al.
2001; Duchéne 1991; Loftsson et al. 2005).

CDs are cyclic oligosaccharides comprising (a-1,4)-
linked p-glucopyranose units and have a toroidal shape.
Their outer surface is lipophilic and the inside is hydro-
philic (Davis and Brewster 2004; Tiwari et al. 2010). The
most common natural CDs used in the pharmaceutical
industry are aCD, BCD, and yCD, consisting of 6, 7, and 8
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glucopyranose units, respectively (Shelley and Babu 2018).
CDs react with various reagents such as trimethylamine
and form derivatives that are more soluble in water than
natural CDs. CD derivatives include hydroxypropylated CD
(HP-BCD and HP-yCD), carboxymethylated CD (CM-BCD),
and sulfobutylether CD (SBE-BCD and SBE-yCD) (Lofts-
son and Duchéne 2007; Pinho et al. 2014). The features of
natural CDs and CD derivatives are listed in Tables 2 and
3, respectively (Agil et al. 2013; Davis and Brewster 2004;
Jansook et al. 2018), and the three-dimensional structure is
shown in Fig. 1.

CDs are used in many local drug delivery systems,
including ophthalmic, nasal, pulmonary, buccal, vaginal,
and rectal delivery (Choi et al. 2014; Kim et al. 2010). The
advantages of local drug delivery include the reduction of
first-pass and side effects, and increased effectiveness at rela-
tively low doses (Baek et al. 2015). Easy administration also
increases convenience for patients.

This review addressed the interactions and factors needed
to form inclusion complexes when using CDs for drug sol-
ubilization. We also introduced the Higuchi and Connors
method to analyze inclusion complex formed through solu-
bilization and the pharmaceutical benefits that can be gained
using CDs. In addition, the practical applications of CDs in
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Abstract: Approximately 40% of new chemical entities (NCEs), including anticancer drugs, have
been reported as poorly water-soluble compounds. Anticancer drugs are classified into biologic
drugs (monoclonal antibodies) and small molecule drugs (nonbiologic anticancer drugs) based on
effectiveness and safety profile. Biologic drugs are administered by intravenous (IV) injection due
to their large molecular weight, while small molecule drugs are preferentially administered by
gastrointestinal route. Even though IV injection is the fastest route of administration and ensures
complete bicavailability, this route of administration causes patient inconvenience to visit a hospital
for anticancer treatments. In addition, IV administration can cause several side effects such as
severe hypersensitivity, myelosuppression, neutropenia, and neurotoxicity. Oral administration is
the preferred route for drug delivery due to several advantages such as low cost, pain avoidance,
and safety. The main problem of NCEs is a limited aqueous solubility, resulting in poor absorption
and low bioavailability. Therefore, improving oral bicavailability of poorly water-soluble drugs is
a great challenge in the development of pharmaceutical dosage forms. Several methods such as
solid dispersion, complexation, lipid-based systems, micronization, nanonization, and co-crystals
were developed to improve the solubility of hydrophobic drugs. Recently, solid dispersion is one of
the most widely used and successful techniques in formulation development. This review mainly
discusses classification, methods for preparation of solid dispersions, and use of solid dispersion for
improving solubility of poorly soluble anticancer drugs.

Keywords: solid dispersion; classification; manufacturing methods; bioavailability; anticancer drugs

1. Introduction

Cancer is one of the leading causes of death worldwide, and treatment remains a great
challenge. Currently, there are three major cancer treatment strategies of surgery (performed by
a surgical oncologist), chemotherapy (use of anticancer drugs), and radiotherapy (delivered by a
radiooncologist) [1]. The objective of any treatment is to kill as many cancer cells as possible and
minimize death of normal cells. Patients can receive monotherapy or combination therapy. For example,
Hwang et al. [2] reported a combination of photodynamic therapy (PDT) and anti-tumor Immunity
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Using Case Teaching Methods Via Case Study - Factors Influencing
FDI Capital in Vietnam

Dinh Nguyen An!

Abstract

Vietnan: has experiences in using case study in teaching economic sindents at smiversities and colloges. In scientific langnage,
there are many advantages of case teaching and including in case, the brightest, most prominent information sueh ai: Results
and Positive figures. For exanmple in this paper we introduce a case of fast achievements in which Foreign Direct Investment

(FDi capital) plays supporting roles for economic growth and social development.

One of this case study’s purposes is to state What are efficts of 5 macro variables on FDI and implications for policies. By
using combination of quantitative methods and qualitative methods, our research results tell that : CPI, exchange rate and
EDI have negative corvelation whereas Trade balance, 1" Nlndex and FDI have positive relation. So we wornld suggest
government ageincies, Ministry of Finance that: first, consider to reduce excehange rale ; second, consider fo increase trade balance
and Vilndex.

Thercore, our case study (method) can be expanded for other markets as well

Keywords: Case Teaching; Case Method; Teaching 87Uality; Vietnam; Policies.

JEL: A20, A2, A23, M21, G30.

Introduction

First, When you study and research on a certain topic or field, the theory you learn is stll only a
theory, if it can't be applied to practice, the theories you learn will no longer make sense., which
is 2 waste of time. That is to say, learning together with practice is effective, typically today's
students, in addition to learning theory in school, in class, they also need to learn and practice by
themselves to get Case Study yourself, then if you want, you can share it with others. Or,

present-day teachers often have a Case Study attached to them when explaining a certain issue so
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that students can easily absorb and see that what they are learning can be applied in practice and
from there, learning will become a reality. should be much more practical. With Case Study,
learning will become more effective when apprenticeship can be paralleled with grasping theory

as practical manipulation.

Next, we refer to below chatt to see fluctuations of FDI, CPI and GDP growth in Vietnam over

past years:
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Chart 1. FDI movement

(source: author analysis with Eview)

The above chart shows us that movement of FDI flows as % GDP stable in 5 recent years.
Research Questions

Question 1: What are previous related studies?

Question 2: What are effects of 5 macro varibales on FDI and implications for policies?

Literature Review

First, The results of case studies are often in the form of qualitative data (many words), so it can
be difficult for the reader if the researcher’s writing ability is not good.

Case Study synthesizes situations, things, events, circumstances that go along with those things,
phenomena and these things are real in reality. In it, you can use theoretical knowledge to begin
to analyze, evaluate, and delve deeper into the inner problem. With Case Study with many people,
you just need to see Case Study as practical examples to help make learning and finding practical
experience more effective, which is the best way to understand Case Study.
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In all topics and different fields, we can find suitable case studies. Even if you are just a student,
you can still research and produce a Case Study that is relevant to your daily life. For example,
you can build a case study that studies the brain's reaction when on the way to school you trip
over a rock, fall and a bunch of other situations and from that infer the brain's response. Those
are the case studies that are in practice, but to get them you also need to study, from which to

experience and draw lessons.

Conventional story building is not enough, even if you have enough information and finished a
case study. However, for a higher percentage of readers to become customers, you should still
make the story compelling, exactly appealing to people who aren’t part of your case study’s

audience.

A must-have story begins with background information that is the main subject of the case study.
Suddenly, one day, the subject encountered a setious problem that could not be solved.

That subject has solved the problem in a variety of ways, but with no success.

The object above keeps looking for a solution, until you show up.

With your products and services, you help the case study audience solve a problem.

You should detail your solution, but don’t reveal all the secrets.

You end the story by stating the subject’s subsequent results.

Then, We summarize previous studies as follows:

o __nm\_w'a;semtwmt_ viatRrol af amasg, ek veins, s seifafony e leasing sad preformaice

Figure 1. Summary of Previous Studies

(Source: Author Synthesis)
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Methodology
Method and Data

This study mainly use combination of quantitative methods and qualitative methods including

synthesis, inductive and explanatory methods.

Case Study Method is Introduced with Example case.
Main Findings

1. A Case Study Example

In below section we present case study example:

Case Title: Factors Influencing FDI Capital in Vietnam
Step 1: Case background introduction

Step 2: Case contents

Step 3: Case data

Step 4: Case questions

Step 5: Case discussion

Conclusion

First we Understand Background (Step 1)

After more than 30 years of opening up to attract investment, FDI capital has been and still plays
a very important role in socio-economic development. And in fact, over the years, the rate of
foreign investment in Vietnam has continuously increased, the investment activities of investors
in Vietnam have not decreased in terms of excitement, efficiency and quality.

According to experts and state management agencies, foreign direct investment (FDI) is a
particularly important capital flow for growth and international economic integration,
contributing to supplementing capital, technology, and capacity. management, business ability,
ability to organize and participate in the global supply chain. After more than 30 years of opening
up to attract investment, FDI capital has been and still plays a very important role in socio-
cconomic development. The growth of foreign investment capital not only creates many
favorable conditions for Vietnam to accelerate the time of international market expansion, but
also improves in many aspects in business activities (expertise, technology, engineering...),

reducing the burden of capital for many large projects.
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In addition, the attraction and use of foreign capital also contributes to promoting economic
transformation and  restructuring, renovating the growth model, and improving the
competitiveness of the country, industry and product. products and services; promote
institutional reform, legal policies, business environment, develop a fully, modern and integrated
market economy.

Recognizing the significance and role of FDI in Vietnam, the Vietnamese Government has issued
many policies and implemented many solutions to create an attractive and safe investment
environment. Enterprises themselves are also constantly improving in terms of human resources
and production lines (o attract investors. In response to those efforts, over the years, the rate of
foreign investment in Vietnam has continuously grown, and even when the world was
significantly impacted by the COVID-19 pandemic, the investment activities of foreign investors
in Vietnam have continued to grow. Investment in Vietnam has not decreased in terms of

excitement, efficiency and quality.
(source ictvietham.vn)
Look at Below Charts we Found Out

*  There are negative corr between: FDI and ex rate (chart 3), FDI and CPI (chart 4).

*  While there are positive corr between: FDI and trade balance (chart 2).
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Chart 2. FDI and Trade Balance
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Regression Results
Fig 1- Regression tor 4-5 Variables

We see below table.

4 variables - coefficient 5 variables — coefficient
G 10.07 18.4
CRI -8.04 -5.5
Exchange rate -0.0007 -0.0008
Trade balance 0.0003 5.90E
VNIndex 0.001
C 20.6 252
R-squared 0.39 0.6
SER 0.46 0.4

(sonrce: anthor analysis with Eview)

Then Next Step: In Classrooms, We Discuss Case Questions for Students
Ouestion 1: What are roles of FDI?
Question 2: What are impacts of factors on FDI?

Case Discussion

In reality, not only FDI helpes to increase GDP growth and increase national budget, but it also
increase the number of jobs and train high-quality workers. Expanding the consumption market
entails a large scale of production; improve production, reduce product costs in line with

consumers' incomes.

Currently, Vietnam has been removed from the list of underdeveloped economies and into the
group of middle-income countries. However, there are stll different views when assessing the
role of FDI in the economy. There is an opinion that FDI plays an important role, helping to
develop a strong economy, but there is also another opinion that the more FDI is attracted, the
more losses (damage from environmental pollution caused by FDI, losses). due to transfer

pricing, paying cheap labor for Vietnamese human resources. . .).

The total benefits brought by FDI and the loss of value caused by FDI have also not been
calculated. In that context, the author conducts research on the economic efficiency of FDI, the
role of FDI in Vietnam's economy and recommends solutions to be taken to promote the role
of FDI in the coming years.
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Besides the positive effects, the process of attracting and operating the FDI sector also appears
to have negative effects on the economy of the country attracting FDI. In which, can be
mentioned such as: Causing environmental pollution because of avoiding construction of waste
treatment works; Tax evasion through declaration of “false losses and real gains” causes damage
to the economy of the country attracting FDI; Through transfer pricing to realize "fake loss and
real gain", loss of revenue of the country attracting FDI; It is possible to evade responsibility for
employees through failure to implement social insurance regimes and ignore the rightful rights

of employees according to the law of FDI attraction countries.

Rubio (2021) presents a comprehensive analysis of the relationship between FDI and growth for
a patticular country, which seems to be a more promising empirical approach rather than the
approach based on panel regressions, where sometimes some dissimilar experiences are added

together.
Next We See During the Research Period 2010-2021

Results from above regression table show us that: CPI and exchange rate reduce will cause FDI
increase, and GDP growth increase will cause FDI increase. Because Results from above
regression table show us that: CPT and exchange rate reduce will cause FDI increase, and GDP
growth increase will cause FDI increase. Moreover, Trade balance and VNIndex decrease will
cause FDI decline.

So we would suggest government agencies, Ministry of Finance that:

e (Consider to reduce exchange rate.

e Consider to increase trade balance and Vnlndex.
Conclusion
Using Case Teaching Methods and Implications

The essence of a case study is to elucidate a decision or establish decisions: why they were made,
how they were done, and with what results (Schramm, 1971). The above definition refers to the
case study of decisions that are the main focus of the case study method. However, there are
other common case studies, such as individuals, organizations, processes, programs, or even

programs. events (events), etc,

Last but not least we see figure:
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Figure 2. Values of Case Study

(source: author analysis and synthesis)

Limitation of Research

We can expand our research model for other markets.
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