ResearchGate

See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/349379932

Freeze dried Salvia officinalis methanolic extract incorporated into
nanostructured lipid carriers for Alzheimer’s disease treatment

Conference Paper - January 2019

CITATIONS

0
9 authors, including:

Monika Kostovska
Alkaloid

8 PUBLICATIONS 3 CITATIONS

SEE PROFILE

B Dushko Shalabalija
Ss. Cyril and Methodius University in Skopje
22 PUBLICATIONS 15 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

READS
24

Ljubica Mihailova
Ss. Cyril and Methodius University in Skopje

21 PUBLICATIONS 15 CITATIONS

SEE PROFILE

Marija Glavas Dodov
Ss. Cyril and Methodius University in Skopje

193 PUBLICATIONS 1,079 CITATIONS

SEE PROFILE

2018-2019 Design, development and optimization of nanostructured lipid carriers loaded with Salvia off. extract for Alzheimer disease treatment, Faculty of pharmacy,

Project

UKIM, Skopje View project

Project Reconstruction of pharmaceutical education in RoM, financed by EU programme TEMPUS View project

All content following this page was uploaded by Maja Simonoska Crcarevska on 18 February 2021.

The user has requested enhancement of the downloaded file.


https://www.researchgate.net/publication/349379932_Freeze_dried_Salvia_officinalis_methanolic_extract_incorporated_into_nanostructured_lipid_carriers_for_Alzheimer%27s_disease_treatment?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/349379932_Freeze_dried_Salvia_officinalis_methanolic_extract_incorporated_into_nanostructured_lipid_carriers_for_Alzheimer%27s_disease_treatment?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/2018-2019-Design-development-and-optimization-of-nanostructured-lipid-carriers-loaded-with-Salvia-off-extract-for-Alzheimer-disease-treatment-Faculty-of-pharmacy-UKIM-Skopje?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Reconstruction-of-pharmaceutical-education-in-RoM-financed-by-EU-programme-TEMPUS?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Monika-Kostovska?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Monika-Kostovska?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Alkaloid?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Monika-Kostovska?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ljubica-Mihailova-2?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ljubica-Mihailova-2?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ss_Cyril_and_Methodius_University_in_Skopje?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Ljubica-Mihailova-2?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dushko-Shalabalija?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dushko-Shalabalija?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ss_Cyril_and_Methodius_University_in_Skopje?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Dushko-Shalabalija?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marija-Glavas-Dodov?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marija-Glavas-Dodov?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Ss_Cyril_and_Methodius_University_in_Skopje?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Marija-Glavas-Dodov?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maja-Simonoska-Crcarevska?enrichId=rgreq-df9861a0e66b5ab27ce28fa72b3b2c2b-XXX&enrichSource=Y292ZXJQYWdlOzM0OTM3OTkzMjtBUzo5OTI1NDE1ODc1NTAyMDlAMTYxMzY1MTc2MzY1Ng%3D%3D&el=1_x_10&_esc=publicationCoverPdf

O N Bt o P
ook
&

ek i - wNon Ao

THE 2ND BALKANS CHINA
MINI SYMPOSIUM ON NATURAL

NHHHC'AH.TM
HAYKR M TEXHOMOUIKOR mu”l

11-13 April, 2019
Belgrade, Serbia

Scanned with CamScanner




Institute for Biological Research “Sinisa Stankovic",
University of Belgrade, Belgrade, Serbia

BOOK OF ABSTRACTS

THE 2"° BALKANS - CHINA
MINI-SYMPOSIUM ON NATURAL
PRODUCTS AND DRUG DISCOVERY

NOLLLY,

e
P (mnnm\ﬁr’
fi” CTAIIKOBIE

{ 2050 cwo

(¢

, RAVIU DL )
Linrqy v L

S
Q

—

MIHIICTAPCTBO NPOCBETE,
NAYKE i TEXHQNOWKOF PAIBOIA

n

11-13 April, 2019
Belgrade, Serbia

e

Scanned with CamScanner




J

S ETIA

-

|—;- Katanorn3auuja y ny6nnkaunjn — HapopHa 6ubnauotexa Cpbuje
615.322.015.11(048)
BALKANS-China Mini-symposium on Natural Products and Drug Discovery (2;2019;Beograd)
Book of abstracts / The 2nd Balkans-China Mini-symposium on Natural Products and Drug Discovery.
11-13 April, 2019 Belgrade, Serbia ; [organizer] Institute for Biological Research “Sini3a Stankovic',
University of Belgrade ; {co-organizers Goverment of the Republic of Serbia {and) Ministry of Education,
sdence and Technological Development, Republic of Serbia (and] Shanghai Institute of Materia Medica
(SIMM),Chinese Academy of Science (CAS), China) ; editor Marina Sckovi€). - Belgrade : Institute for
Blological Research“Siniga Stankovic’ University of Belgrade, 2019 (Belgrade : Swa tim). - 59 str.; 21 cm
Tira% 90. - Bibllografija uz pojedine apstrakte. - Registar.
ISBN 978-86-80335-10-0
a) NexoauTe Eunxe — [ejcTeo = AncTpakmm
COBISSSRAD 275275628

3 v T T

: 5 '5—

B

canned with CamScanner

o o

~t

e i




]

Institute for Biological Research “Sini3a Stankovic’,
University of Belgrade, Belgrade, Serbia

CO ORGANIZERS

Goverment of the Republic of Serbia, under the
auspices of Prime Minister Ana Brnabié

SRTASTIA

Ministry of Education, Science and Technological
Development, Republic of Serbia

SIMM
Shanghai Institute of Materla Medica (SIMM),Chinese

Academy of Science (CAS), China

Scanned with CamScanner

g 3t S

n
L
g
i




CHAIR.
Dr Marina Sokovié¢

Principal Research Fellow
Institute for Biological research “Sini3a Stankovi¢” 52

Prof. dr Yang Ye ‘ - i
Deputy Director-General

Shanghai Institute of Materia Medica (SIMM), Chinese Academy of Sciences (CAS), China

Prof. dr Mladen Sarcevic

Minister of Education, Science and Technological Development
Prof. dr Chunli Bai

President of Chinese Acaderny of Sciences

Prof. dr Vladimir Popovi¢ B2
State Secretary, Ministry of Educaticn, Science and Technological Development, Serbia G

Prof. dr Yongning Chen
Honorary Adviser of SIMM branch Institute at Guangdong province

SCIENTIFIC COMMITTEE
Prof. dr Yang Ye (Shanghai, China)
Dr Marina Sokovi¢ (Belgrade, Serbia)
Prof. dr Viktor Nedovi¢ (Belgrade, Serbia)
Prof. dr Lijiang Xuan (Shanghal, China)
Dr Katarina 3avikin (Belgrade, Serbia)
Dr Jasmina Glamotlija (Belgrade, Serbia)
Dr Ana Cirié (Belgrade, Serbia)

Dr Jovana Petrovi¢ (Belgrade, Serbia)
Dr Jelena Zivkovié (Belgrade, Serbia)
MSc Marija Smiljkovi¢ (Belgrade, Serbia)
MSc Marina Kosti¢ (Belgrade, Serbia)
Msc Dejan Stojkovi¢ (Belgrade, Serbia)
Publisher

Institute for Biological Research
Editor

Marina Sokovi¢
Graphic design

Marija G. Gray
Printed by

Swa tim, Belgrade
Printrun

90
Year of publication

2019

1SN
978-86-80335-10-0

“Sinita Stankovi¢”, University of Belgrade, Belgrade, Serbia

Scanned with CamScanner



B R SRR G ol

The 2*4 Balkans - China Mini - Symposium on Natural Products and Drug Discovery

Freeze dried Salvia officinalis methanolic extract incorporated
into nanostructured lipid carriers for Alzheimer’s disease
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Markova E., Kostovska M., Taneska L., Mihailova Lj., Shalabalija D., Glavas Dodov M.,
Cvetkovikj I, Stefkov Gj., Simonoska Crcarevska M. -
Faculty of Pharmacy, Ss. Cyril & Methodius University, Majka Tereza 47, Skopje, R. North Macedonia
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Alzheimer’s disease (AD) is a chronic and progressive neurodegenerative disease that
accounts for 70% of all patients with dementia with approximately 36 million cases in
the world. Having in mind that AD pathophysiology involves more than one aspect
and that single target drugs are not always efficient in the desired extent, promoting
multi-targeted drug therapy would be a better pathway to achieve efficient treatment.

= Considering that natural products are multi-target as they are rich reservoir for drug
; discovery because of their diversity and complexity of structures, it has been suggested, A=
on the basis of traditional medicine, its in vitro cholinergic binding properties, > §
antioxidative effect, modulation of mood and cognitive performance in humans that
salvia officinalis might potentially provide a novel natural treatment for AD. In order to B
improve its penetration into the brain and circumvent problems associated with blood .
brain barrier, incorporation of Salvia officinalis extracts into nanostructured lipid carriers
oy (NLC) might be a rational approach into the development of novel dosage form for
ll efficient AD treatment. Three different formulations of NLC loaded with freeze dried
oA methanolic extract of Salvia officinalis (FMSE) were prepared using solvent evaporation
; method. Lipid phase consisted of 0.1g (NLC-FMSEY), 0.15g (NLC-FMSE2) and 0.2g (NLC-
) FMSE3) phospolipon S0H (kindly donated by Phospholipid, Germany) and 0.065g oleic

' Y acid (Sigma-Aldrich, Germany), 43q ethanol (Alkaloid, Macedonia) and 0.025g FMSE.
5 Water phase was composed of 0.189 Tween 80 (Merck, Germany), 0.045g poloxamer 407

B (BASF, Germany) and 8.8g distilled water. All prepared formulations were characterized :
with particle size in range of 132+0.97 to 154£0.2 nm, unimodal particle size distribution e
from 0.918+0.1 to 1.181+0.02 Span, encapsulation efficiency of 52.74+1.2t0 77.71£1.8 ‘
% and prolonged drug release (18 to 22% for 24h). Obtained results were In favor of their

potential for efficient treatment of Alzheimer’s disease.
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