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THX XYNTAZEHX
Ayammrol avayvwoteg, ayamntol cuvadei@ot

Ita mAalola oTNPLENG TWV TPOCTIABELDOV TV
VEWV ETLOTNHOVOV KAl TWV POLTNTWV TO Ta-
pov TeVX0G NG ‘PappakevTiKig elval aglepw-
pévo oto ouvvédplo Pharmaceutical Athenian
Congress (PharmACon) Tov opyavwVveTaL 6TIg
20-21 Oxtwppiov 2018, oto Morepuikd Movoeio
, atnv ABMva. To PharmACon amoteAel Stopya-
vwon ¢ Evwong dottntwv PappakevTikng
EAA&Sag (The Greek Pharmaceutical Students
Federation , GPSF), n omoia elvat pérog tng
European Pharmaceutical Students Association
(EPSA). To ouvédplo teAel vTo TV atyiba ™¢
EAANvik g ®apuakevtikig Etalpeiag, n omolia
elval KAl 0 EMLOTNHOVIKOG GUVTOVIOTNG HEOW
tou Ilpoédpov g Kabnynt) Kwvotavtivou
Agpétlov.

To tevxog @Lrotevel TIg TEPIAPELS TWV KUPIWV
OMALOY KAB®G KAl TEPIANPELS AVAKOLVWODGEWY
OV APOPOVV OE MTUXLOKEG EPYACLEG POLTNTWV.

H Xvvtaktikn Emitpon) g «Dapuakeutikng»
ovyxaipet v Evwon doirtmtov Pappakev-
TiknG EAAGSag yia v mpwtoBoviia g kot
6AOVUG TOUG OUVTEAECTEG YA TIG TIPOOTIADELEG
ToV KaTéBaAAav kal gUxeTal TETOLOU €ldoug
SL0PYAVWOELS VA OUVEXLOTOUV 0TO HEAAOV. H
dappakevTikn Ba TapExel TAvTa TNV oTHPLEN
¢ Sivovtag Biua 6Toug VEoUS At TIG OTHAES
me.
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EDITORIAL

In the aim to support young scientist and phar-
macy students the current issue of 'Pharmakef-
tiki’ is dedicated to the Pharmaceutical Atheni-
an Congress (PharmACon), which takes place
20-21 October 2019 in the War Museum, in
Athens. PharmACon is organized by the Greek
Pharmaceutical Students Federation ( GPSF)
which is member of European Pharmaceutical
Students Association (EPSA). The Symposium is
under the auspices of the Hellenic Pharmaceu-
tical Society, which is also the scientific coor-
dinator, represented by the President Professor
Costas Demetzos.

The issue hosts the abstracts of the main lec-
tures as well as the abstracts of oral communi-
cations of students thesis.

The Editorial Board of ‘Pharmakeftiki’ congrat-
ulates the Greek Pharmaceutical Students Fed-
eration for their initiative and all those who put
efforts for the set up of a successful symposium.
‘Pharmakeftiki’ will always support such events
giving the floor to the young scientists through
its columns.
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Pharmaceutical Athenian Congress (PharmACon)
20-21 October 2018, Athens, War Museum

PharmACon (Pharmaceutical Athenian Congress) is organized by the Greek Pharmaceutical Students’
Federation (GPSF) in the aim to bring together the scientific community, to spread innovative ideas, and
to train pharmacists in various skills. All we have to do is invest in knowledge. Distinguished research-
ers and experts in pharmaceutical sciences have been invited to present novel achievements in drug
related topics and to inspire and challenge the participants proving that pharmacy is alive. In addition,
a series of workshops, trainings and live presentations will frame PharmACon in which students will
acquire knowledge and skills, enhancing both their scientific and personal profiles.

Scientific coordinator of the event is the Hellenic Pharmaceutical Society represented by the President Professor
Costas Demetzos.

ORGANISING COMMITTEE
« Project Curator: Konstantinos Kallinteris
¢ Financial and Partnerships Director: Dimitris Petalas
« Content Curator: Evi Papakyriakopoulou
 Head of Media: Marianna Menegatou
¢ Lead Graphics Designer: Valentina Symeonidou
» Fundraising Manager: Tatiana Grammatikopoulou
« Volunteers Director: Myrsini Kteniadaki

Contact: pharmacon2018@gmail.com

91



.1.-.-*'$ 7 \-;;'

ZITA www.hsmc.gr/en/pharmakeftiki-journal/ = :
)
MIEL MAMALER "F" ( -
®APMAKEYTIKH, 30, 3 (2018) PHARMACEUTICAL ATHENIAN CONGRESS
PHARMAKEFTIK], 30, 3 (2018) (PHARMACON)

The Greek Pharmaceutical
Students’ Federation (GPSF)

The Greek Pharmaceutical Students’ Federation is a non-profit, non-governmental, non-trade union organization
with undergraduate and postgraduate students in pharmacy. The Union's vision is to represent every Greek
pharmaceutical student and to promote cooperation for the development of pharmaceutical and health care.
The mission of GPSF is to participate actively at the student and professional level, bringing pharmacy knowledge
and students together. It is a member of European Pharmaceutical Students Association (EPSA).

The main purposes of GPSF are:

* ACTIONS

We enhance student activity in their scientific and social interests and aim to inform them about the latest
medical and pharmaceutical achievements, new fields of research and applications of modern Technology in
Science.

* PARTICIPATION

The students participate in information programs of the general population on hygiene, prevention and
treatment issues, aiming to improve the quality of life and are informed on medical-social issues of direct
interest to the Greek and the global community.

* COOPERATION

We aim to strengthen relationships and communication between Pharmacy students and students from other
Health Sciences schools both in Greece and abroad. We achieve this through our acquaintance and cooperation
on issues of common scientific interest.

For more information visit www.gpsf.gr

92



s
FiaRie wd

ZITA www.hsmc.gr/en/pharmakeftiki-journal/ st \s
PHARMACEUTICAL ATHENIAN CONGRESS ®APMAKEYTIKH, 30, 3 (2018)
(PHARMACON) PHARMAKEFTIK], 30, 3 (2018)

Xapetiopog Ipoedpov
Emiotnpovikng Emtpomig

Congress) amo tnv GPSF - Greek Pharmaceutical Students’ Federation, to omoio 68 AdBel xwpa
oto [ToAegpikd Movoeio, otig 20 kat 21 Oktwfplov, 2018, Ba Oeda va ek@PAOW TNV HEYAAT] OV
LKAVOTIO{NoN YLA TO EMITEVYUA QUTO TWV POLTNTWV HAS.

Ot @oitntég tou Tunuatog g Pappakevtiknis tov EBvikol kat Kamodiotplakol Mavemiotnuiov
ABnvwv, Sla TwV ekTPpoo®TwVY Toug péoa amd tnv GPSE opydvwoav pe povadikn wplpdtnta to
ETLOTNLOVLIKO TOUG GUVESPLO.

Hmpotaon vaavaidBw Tnv EMGTNIOVIKY 0pYAV®OT) TOV, ATO TN BE0T TOU TPOESPOU TG ETILO TN LOVIKNG
ETILTPOTING, ATTOTEAECE YL EHEVA TIUTY Kot evOVVN. H ocuvepyacia pe TV opdda Twv @oLrtnTwyv oL omoiot
elyav xat v euBYVN TOV CLVTOVIGHOU KAL TNG OPYAVWONSG, UE XapoToinoe slaitepa, S10TL StamiocTwoo
TNV WPLUOTNTA [LE TNV OTIOLK AVTIHETOTILOAV TTOAVTIAOKQ 0PYAVWTIKA BEpaTa.

OLVTEvOUVOL TNG 0PYAVWTIKNG ETMLTPOTNG SOVAEY AV 0 SUOKOAX AVTIKEILEVA [LE CUVETIELA, APOTiwaN
, OLUVEPYUOLiN , KATAVONOT] TWV SUCKOAL®WVY , 0AAG KUPLWG e EVYEVELQ, EVW AELOTIOMOAV 0TO EMAKPO TLG
gvKalpieg OV 1] GUYXpPOVN TEXVOAOYLQ TIPOCGPEPEL.

Oa N0eAa pe v evkalpio auth va TPocBEow OTL OL TPOOTITIKEG OL 0TOLEG S{VOVTAL GTOUG (POLTNTES,
0TOUG VEOUS pag, péoa amd SpactnploTnTeG OTWE AUTH, TNG 0pYAvwang evog ouvedpiou, aAdd kat
Ol YVWOELS TIOU ATTOKTOUV, SNUIOVPYOUV TIUPNVEG AVATITUENG ETILOTNHOVIK®OV KAl ETAYYEALATIKWOV
OUVEPYLOV.

Ol OLTNTEG PaG TETUX AV VX OPYAVMOOOUV £V GUVESPLO TA ATIOTEAECHLATA TOV 0To(0V glpal olyovpog
O0TL B elval onpavtika. [Métuyav, Tpv akopa v TEAETH €vaping, Vo CUCTIELPWOOUV TNV (POLTITLKNY
veodala yOpw amd €va YEyovog TO 000 TTPOAYEL TNV AUIAAQ, TN CUVEPYATIX, TNV ETILOTNUOVLIKY OKEYT
Kot Tov TpoBANUATIoNS, 6 SUOKOAX ETLOTNHOVIKG BEPATA 6TOUG TOUEIS TWV @APUEAK®WVY Kol TNG LYElag.

El{pal eutuyng mov ouvepydoOnka otnv vAomoinon tov cuvedpiov TOUG Kal TOU [ov E8woav TNV
evkatpia va polpacw pali Toug TIg aywvies kat Ta cuvalodipata mov Snuovpyel n Tpoomadela yia
v emitevdn evog aToOXOU.

Oa 110eda va kAglow aUTO TOV GUVTOUO YXALPETIONO TIPOTPEMOVTAG UG OE EMIOTIUOVIKA AAPATA, UE
NV EATIIS O VA TIPAY LA TWOETE TNV PToN TOV IO T pag, Tov Odvooéa EAUT.

Q ¢ [Ipdedpog NG EMOTNUOVLIKN G ETLTPOTTG TOU ouveSplov PharmACon (Pharmaceutical Athenian

Kavte aiua mwio ypnjyopo amo tn @Oopa....

Kwvotavtivog N. Aepétlog
KaBnyntig
EOvikoV kat Kamodiotplakov Mlaveniotnpniov ABnvev
Mpodpog EAANVIKYC Pappakevtikn¢ ETaipeiag
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Mpoypappua Zuvedpiou

Zappato 20 OkTwBpiou 2018
AMOIOEATPO IQANNHE KAMOAIZTPIAS

09:00| Eyypageg
09:30| XaipeTiopodg

10:00-11:00| Aneikdvion kai AlGyvwon oTn BepansuTiki
s Miavvnc Mppermc (Epeuvntic EKEDE: Anuokpitoc)) :
ZupnAoka Tou TeXVNTIiou-99m (99mTc) Pe napdywya
ginpogAogacivng yia Tn diakpion Tng AoipwEng anod Tnv
aonnTn QAEyHoVN
» EugTdBiog EuoTaBdnouAog (KaB.latpikng ZyoAng
ABnvav) 10 pohoc TS YOPIaKAC aneEIKOVIanC
11:00-12:00| Néoi popiakoi oTdxol
* Fewpylog Natpivag (Avanih.KaB. ®apuakeuTIknC
MNaTtpoyv) :PappakoyovIBIWPATIKA KOl EEaTORIKEUPEYN
IaTpIKn
» Avdpiag NananeTponouhog (Kad.®appakeuTIkig
ABnvav): Biohoyikec SpACEIC KAl JETAQPAOTIKEC
npoonTIkES Tou udpoBeiou

30" Aentd didAsippa

12:30-13:45| O aoBevig 0TO KEVTpPO TNG NEPiBaAyng
* Mewpylog NMNakeptioyhou (ZupBouiog avanTtugng-Pharmacy
2020): «NehaTtokevTpikn ®iAogogia» MpolndBean Tng
ENITUXiag pacg oro pappakeio Tou alplo
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Mpoypappa Zuvedpiou

Zappato 20 OxkTwBpiou 2018

* NIGBn Nartiou- AAéEavdpoc Tomolpag (ETaipeia Unilog) :
To napdv KAl To PEAADY TWV UNMPECILY SIaVOUNG PapUaKwy
s Fewpyiog Toakahdkng (YnelBuvog Emkoivawviag & Mpodomong
AkaiwpaTwv-GeTikn wvh/AvBpwnol kai HIV): O pdAog Tou
(pappakonoiol O£ £va aoBEVOKEVTRIKO TUOTNHA UyEiag

1 wpa didheippa

14:45-15:30| "Decision Support System (DSS). H afia Tng

diaTpoiknic gpovTidac.To napadeiypa Tou veavikol diapiTn”
*Mapia Zkoupohdkou( En.KaB. Xapokdneiou NavenioTnpiou
ABnvav)

30° didAsippa
IG:OD-ZG:ON Workshops - Case studies

AIQOYZIA PHIAXZ ®EPAIOX

Waorkshops

16:00-17:15| Emornuovikn opada R&D tng eraipeiag Uni-pharma:
Formulation workshop “Science on the go”- SiadpaoTikd workshop
avanTugng evoc oupnAnpapaTog Siatpopnc oe avafpalouoa popgpn
+ 16:00-16:35 | OMAAA A: Ap. Avaotacia Mepiatoldn, R&D Deputy Supervisor
Uni-pharma

+ 16:40-17:15|0Opada B: k. EuayyeAdia ZakeAAapiou, R&D Supervisor
Uni-pharma

17:15-18:30 | KwvaravTivog AnpnTponouiog-Computers software
applications (CSA): High Performance Pharmacy

PHARMAKEFTIK], 30, 3 (2018)
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Mpoypappa Zuvedpiou
ZaBBaTto 20 OkTwBpiou 2018

AIO@OYZA AAAMANTIOZ KOPAHZE

Case studies

+16:00-17:00 | N.Mouhn (Ka8.®appakeuTikrg ABnvav)-N.Mapakog
(KaB.®appakeuTikhg ABnvav) @ AvanTuln OTOXEUPEVIY aVTIKAPKIVIKDV
papudkwv-avagToAtwy NPWTEIVIKDV KIvaowy: OEpaneuTIKr NpodEyyion
TOU PETOOTATIKOU PEAOVMPATOC

»17:00-18:00 | N.Nafipng (Yn.AiddkTwp PappakeuTIKig TEXVoAoyiag)-
M.XouvTouhéon (Yn.AdakTwp PapuakeuTikng TEXVohoyiac):Mponypéveg
Bepaneiec

+18:00-19:00 | X.AdAAa (En.KaB.laTpikrig ZxoAng ABnvov): KAivikég
nepinToelg Yuxogappakohoyiag

+19:00-20:00 | A. NanavikoAonoUAou (KAvikdg ®appakonoldg MSe,
MSc, PhD): KAiviKf] apUakeuTIKNR

20:00 | Teherr) évaping

96



ZITA www.hsmc.gr/en/pharmakeftiki-journal/ st
Mo
PHARMACEUTICAL ATHENIAN CONGRESS GAPMAKEYTIKH, 30, 3 (2018)
(PHARMACON) PHARMAKEFTIK], 30, 3 (2018)

Pharm A( ‘,ml?

Mpoypappua Zuvedpliou

Kupiakn 21 OkTtwBpiou 2018
9:30 | Eyypagég

AMOIGEATPO IQANNHEZ KAMNOAIZTPIAZ
10:00-11:30 | KavovioTiko nAaioio: To napov kai To péAAov
= Euyevia @o0la (AeuBOVTPIO KAIVIKWOV HEAET@V TOU
EO®):KMvikES SOKIPEG PAPPAKWY KAl EYKPITIKES
diadikaagieg
* Afda Kahavtln (Head of scientific affairs-Pharmathen):
H kAivikr €peuva and Tn okomd piag EAANvIKAG
Biopnxaviac @appdkav
* Newpyia Bahoapn (Av.KaB.®appakeuTikng ABnvwv):
Bio-opo&idn pappaka: KavoviaTikd nAaigio Eykpioncg
ornv Eupwnaikn 'Evwon

20’ iaheippa

12:00-14:00 | EnayyeApaTikég MpoonTikég (ETpoyyuAd Tpanil))
* HAiaoc Katooylavvne- I81okThATNC pappakeiou
s AlgpavTic KAnpevTidnc-NoookoUEIakos (papuaKkonoloc,
MSc
» KwvoTavTivog MkipTAg- ®appakonoiog EO®, Ph.D.
* KAgiw BaoiAeiadn- Product Manager- Apivita

1 wpa SIGAeippa

97



M

®APMAKEYTIKH, 30, 3 (2018)

ZITA

Gkl MAMAGEWE K

www.hsmc.gr/en/pharmakeftiki-journal/

PHARMAKEFTIK], 30, 3 (2018)

98

"..'.‘?b‘.‘. \y
¥

PHARMACEUTICAL ATHENIAN CONGRESS
(PHARMACON)

Pharm A( ‘,ml?

Mpoypappua 2Zuvedpiou

Kupiakn 21 OktwBpiou 2018

AIOOYZA PHIFAZ ®EPAIOZ

Workshop

15:00-16:20 | Eppiva rakn (ZupBouleuTikn WuxoAdyoc): H pwvn
Tou enayyeAparia vyeiag wg peogo diaxeipiong Twv agBevayv aTo
pappakeio

AMOIOEATPO IQANNHE KAMOAIZTPIAZ

15:00-16:20 | ©avog MuTiAnvaiog (AleuBuvThg AvBpwnivou
AuvapikoU- DEMO):Evduvapwaon npo@ih enayyeAparia

16:20-17:20 | AvayevvnTikr Kai eEaTopIKEUPEVN 1GTPIKN

* NekTdplog TaPepvapakng (KaB.latpikhc ZxoAnc
KpATtng) : Qi Texvohoyieg Tpononoinong Tou
YovISIWPAaTOC OTAV UNRPEDIa THE EEATONIKEUHEVTC
IaTpIKAC Kal TnE yovidiakrc Bepaneiac

*Mixaéha @ikiou (En.KaB.Bioxnueiag Navenmornuiou
Iwavvivwy) : ZOyXpOveES NPOCEYYIOEIC Yia avelpeon
VEWV BEPANEUTIKWY OTOX WY

=EAévn TovtaPfn (Yn.AISakTwp OpPAKEUTIKAC
Texvoloyiag): H epappoyn Tng TpiodiaoTaTng
ExkTUnwaonc otn @apuakeuTIKn

20" didAeippa

17:40-20:00 | Napouoidoeig NTUXIGKOV Epyaci®v- BpaBeloElq
BpaBelosic and Tnv KAEQN TEZEETHZ AMKE
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Mpoypappa Zuvedpiou

Kupiakn 21 OktwBpiou 2018

= Kuplakr XapTaAhou: Cannabis sativa L: ZUyKpION TEXVIKWY
exxUAIONG KOl XpwuaToypapIkn avaiuan

» Apiadvn TZapa: ZuvBeon kal gappakohoyikn afiohdynan
dlo vewv apwpaTikoy BevioBeialiviov we avTiunepxoAnoTepolaipikd
Kal avTIpAEYHOvmEN opia

« XpioTiva KoAdonotuAou/ AvaoTtaoia Zeipévn: Synthesis of gold
nanoparticles and application in PCR

*EuayyeAia Poupavd/ Xpiotdpopog Mnoulolkac: 'EAsyxog
avBekTikOTNTAC PEBOSou HPLC yia Tov npogdiopiopd mbavwy
yovidioToEikwv npogpiEewy TG papnenpalohne Pe xpran
kAaopaTikol napayovTikol oxediagpol

* Mapia Ziokou: AvoooBepancia Tou kapkivou: Niésg BEpansuTIKEG
NPOCEYYICEIC KOl NEIPAPATIKEC EQAPUOYEC oTn BEpanegia Tou
Hehav@paTog PE TN ¥PAon oykoAuTikwy adevoimy

* EAEvn KapdaAd/ Ayyehikn Manaiwdvvou: MAOTIKA QOpUOKOKI-
VNTIKN HEAETN EICNVESHEVNG AONIPiVIG HETA and ev3oTPaxXEIaKD
Xopfiynaon o€ enipueg

20:30 | TeAeT ARENS
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LOUTTAOKQ TOV TEYVTIOU-99m (**™Tc)
IE TIAPAYWYA GLTIPOPAOEAGIVIC YL TT) SLAKPLOT)
NG AOi®ENG ATtO TV AONTITH PAEYUOVY

Iwavvng Mppettg
Epyaotiipio Padioicoténwv kat Padiopapudkwv, INPETEA, EKEDE «AHMOKPITOX»

Neamorewg, Ay. [Tapaockeun 15310, ATtk

Sdyvwon pag péAvvong kat 1 Slakplon Tng

amd TV AONTITN PAEYHOVY TIAPapEVEL SUGKO-
AN o€ TTOAAEG KALVIKEG KATAOTACELS ELSIKA LETA ATIO
xelpovpyikn eméppaon. Ot acBeveig vmofdAlovtal
O€ LA CELPA ATIO EPYNCTNPLOKEG EEETATELG OTIWG YL
TAPASELYUX UETPNOELS TIPWTEIVWY, AVTIOWUATWY,
TaxLTTag kabilnong epuBPOKUTTAPWY, AEUKWV
apoo@apiwv KabBweg kat BLOXNUIKES avTISPACELS
TWV KUTTAPOKLV®V. ATIEIKOVIOTIKEG HEBOSOL, OTIWG
N aktwoypagia pe axtives-X, n afovikn Topoypagia
KOL 1] TOpoypa@io TupnvikoUy PLayvnTiko GUVTOVL-
oMoV EVTOTI{OUV HOPEPOAOYIKEG XAAQYEG OL OTIOLES
umopovv va aviyvevBolUv HOVO GE TPOXWPMUEVX
otadla TG vooou. Me Ti§ eEeTAOEL QUTEG EVTOTILE-
oL Vapén @Aeypovig aAAd Sev eival apKeTES yia
va yiveln ca@ng Stakplom PeTadh BakTnplak®y po-
Avoewy, OYK®V Kal aonTTng @Aeypovns. H axkpifing
Suaxplom yivetal pgypt onpepa pe Brogia kot KaAAL-
épyela Selypatog Lotov.

Me TIG ONUEPLVEG TEXVIKEG TNG TTUPNVIKNG LATPL-
KNG, EKTOC Ao TNV ATMEKOVION TNG HOop@oloyiag,
elvat Suvatn n mapakoAovBnon kal 1 TOCOTIKO-
moinomn Bloxnuik®wv pHeTaHoAwV Le TNV Xp1on eet-
Sikevpévwv padto@apudkwyv. T'a v Sidyvwon
KOL TOV EVTOTILOMO TNG PAEYMOVIG XPNOLUOTIOL-
oVvTal SLa@opa padlo@EPUAKA OTIWG TO KLTPLKO
YOAAL0-67 (°’Ga-Citrate), paSlOETIONUACUEVA [IE
TEXYVNTIO-99M HOVOKAWVIKA QVTIOOUATA £VAVTL
TIOAUHOP@OTIVPN VWYV YL TNV in Vivo €MoNpavon
AEUKWOV apoo@aLplwv Kol OKEVACUATH HE TIOAV-

KAwvik avBpwmivn avocoo@alpivny (IgG) emion-
paopévn pe (vlo-111 N texyvito-99m kabw¢ kat
PaSLO@APUAKA VIO TNV IN Vitro e LAVOT] ASUK®OV
awpoo@alpiwv pe (vdo (MIn-oxine) 1| pe texvrTLO
(°**mTc-HMPAO). Ta ckevdopata autd, ToapoTL Xpn-
OLLOTIOLOVUVTOL EUPEWG YL TNV OTELKOVLOT] ONTITL-
KOV @AEYHOV®Y, Sev elval el8IKE yla T SLa@opik)
Stayvwon g Aolpwing amd tnv aonmtn QAEYHOV.

H épevva yia avakaAvym véwv eEelSIKEVUEVWY
padlo@apudkwyv yi ™ Stdkpion ™G Aolpwing
aTO TNV AONTTN PAEYUOVY] ATOTEAEL OTUEPQA TIE-
Slo 0mov eoTIAloVTAL TIOAAEG EPEVVNTIKEG TPO-
omaBeleg oe SieBvég emimedo. Xto mMAaiolo autd
mapovotdlovtal 0 oxeSLAoHOG KaL 1) auvBeon ov-
UTAOK®WV TOU TeXVNTiov-99m (*°™Tc) pe mapdyw-
ya ™G owmpo@roiacivig 1 omola eival pia @BOo-
PLOKLVOAOVT] pE Loxupn avTiptkpoflakn dpdon. O
XAPOKTNPLOUOG TV GUUTAGKWY Tou "Tc (Adyw
™G TOAU XAUNANG CUYKEVTPWONG TOUG) YIvETAL
HE GUYKPLTIKY XPWHATOYPA@IX XPTIOLULOTIOLOVTAS
oV TIPOTUTIO AVAPOPAES TA AVTIGTOLXA CUUTIAOKA
Tovu Re ta omoia cuvtiBevtal kot yapaktnpiovtatl
LE OTOLXELAKT] AVAAVOT), KAL (QUCLATOOKOTILKES [LE-
08680ovug (IR, 'H-NMR). H BroAoyikn a&loddynon twv
OUUTIAOK WV Tov P™Tc €8e1€e dTL ovuTAOK TNG So-
uns fac-[**"Tc(CO),(CipCS,)(PPh3)], émov CipCS,
elvat n SBelokapBautdiky oimpo@iofacivny kat
PPh, n Tpipatvuvro@wo@ivn, £xouv katdAAnAa xa-
POAKTNPLOTIKA Yl TNV EKAEKTIKY EVTOTILOT LOTWV
pe Aolpwén. O
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Technetium-99m (°°™Tc) complexes with
ciprofloxacin derivatives to distinguish the
infection from aseptic inflammation.

Ioannis Pirmettis
Radioisotopes and Radiopharmaceuticals Lab, INRASTES, NCSR “DEMOKRITOS”

Neapoleos, Ag. Paraskevi 15310, Attica, Greece

he discrimination of active infection from asep-

tic inflammation remains a difficult task in clini-
cal practice, especially after surgery. Febrile patients
are exposed to a large array of diagnostic studies
to optimize treatment of the postulated infection
which include laboratory tests like erythrocyte sedi-
mentation rate, white blood cell counts and cytokine
reactions. Imaging studies such as x-ray, computed
tomography and magnetic resonance imaging show
abnormalities caused by morphologic changes that
can only be detected at advanced stages of disease.
These tests and imaging techniques are not specific
to differentiate among bacterial infections, sterile in-
flammation and tumors and do not really contribute
to an early diagnosis for which phase therapy might
be more successful.

On the other hand, with the current nuclear
medicine techniques it is possible to monitor and
quantify biochemical changes using specific radi-
opharmaceuticals. A variety of radiopharmaceu-
ticals, including gallium-67 citrate and 99mTc-la-
beled products of antigranulocyte monoclonal
antibodies, human IgG, autologous leukocytes,
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chemotactic peptides and interleukins are used
for scintigraphic infection and inflammation de-
tection. However, these markers described above
are not specific for differential diagnosis of in-
fection from aseptic inflammation. The search
for new selective radiopharmaceuticals is a field
where many research efforts focus on the interna-
tional level.

In this context, the design and synthesis of tech-
netium-99m (**"Tc) complexes with derivatives
of ciprofloxacin, which is a synthetic broad-spec-
trum fluoroquinolone antibiotic, are presented.
The characterization of the *™Tc complexes (due to
their very low concentration) is done by compar-
ative HPLC chromatography using as a reference
the corresponding rhenium (Re) complexes. The
Re complexes are synthesized in macroscopic scale
and they are characterized by elemental analysis,
and spectroscopic methods (IR, 'H-NMR). The bio-
logical evaluation of **"Tc complexes showed that
complexes like fac-[**"Tc(CO),(CipCS,)(PPh,)] have
appropriate characteristics to be further evaluated
as infection specific imaging agents. [
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0 pOAOG TIC HOPLAKTIC ATTEIKOVIOTG 0TT) OEpaTeia

Evotd0uoc. I1. Eveta®dmoviog
latpuxt} Zyolr, EOviké kat Kamodiotpiakd Havemiotiuio Anvav (EKIIA)

poplakn amewovion opieTal wg 1 aviyvevon, o xa-

POKTNPLOUOC KAL 1] TTOGOTIKOTION 0T BloAoyikwv Si-
ASIKAOLWVY O KUTTOPIKO KAl VTIO-KUTTAPIKO eTtimedo o€
avBp®TOUG Kol {OVTEG 0PYAVIGHOUG,

H poplakn amekovion emtpémel mv aviyvevon BAa-
Bwv o€ oA TpwI0 0TASL0, TOV TIPOCSLOPLENO TTafoA0-
YIKQOV SLEPYAGLOV KL TV TIAPO)T) TTAPOQOPLDY TIOV SV
elvat Suvatdv va amoktnBoUV e TIG CUUPATIKEG ATTEKO-
VIOTIKEG TEXVIKEG. ZUVELCQPEPEL ONUAVTIKA 0TOV KaBopl-
oud ™G EKTaoNG TG vooov, otny a&loddynomn e eEEAEN
™G Kabwg kat otV akptPn afloAdynon g amoTeAeopa-
TIKOT TG TG Oepameiag. ¢ ek TOUTOV, 1) LOPLAKT] ATIEL-
KOvLoM ivart éva epyaieio To omoio amoTteel “kAelST” yia
TN oToxeVpéVN Kat e€artopuikevpévn Beparmeioa.

Ta KUPLOTEPA CUOTIHUATA HOPLUKNG AUTIELKOVIONG TIOU
elvan SaBéoa oy kA ipdén eivat n Topoypapia
Exmopmmg [To{itpoviwv (Positron Emission Tomography-
PET) kou 1 amewovion pe Mayvntikd Zuvtoviopd
(Magnetic Resonance Imaging-MRI). H Iolttpovuaj To-
poypagia pe ™ xpron 18 @Boplo-Secotu-yAukolng
(*8F-FDG) kat 1 Mayvntikiy Topoypagia Bpickouv gupeia
EQAPOYN 0TIV 0YKoAoyia, TV KapSlodoyla kot Tn veu-
poloyia.

Ext66 amod ta vYmAng TexvoAoyiag amelkovioTIKA OV-
oTuata, KaBoploTikd poOA0 0TIV UOPLOKT] QTEKOVIOT

€XOUV T oKlaypa@kd péoa avtiBeong. Tnv teAevtala
Sekaetion 1 Epeuva yla ™V ATEKOVIOT LIE TN XPTOT) VAVO-
owpatiSiov éxel avtnBel onpavtika. Ta vavoowpatidia
AOY® TV HOVASIK®Y TOUG ISLOTHTWV UTIOPOUV Vo Xp1oL-
potomBolv wg oKlaypa@kd peoa avtiBeong piokovtag
EPAPLOYT) O OAEG OYXEBOV TIG ATEIKOVIOTIKEG TEXVIKES.

H Evpwmm Seiyvel va €xel avtidn@Bel T onpavtikdm-
T KOL TN OTIOUSaOTNTA TNG £YKUPTS SLyVWwong Kat EXEL
OTPEPEL TO EVBLUPEPOV TNG OE VEEG TEXVIKES OTIWG Elvat
1 HOPLOKY QTEIKOVIOT HE TN XPNON VAVOOSWHXTISIwV.
'Hén, oxed06v o€ kdBe Evpwmaikr ywpa Exouv avamtuyBel
NAEKTPOVIKEG TIAATPOPLES LE OKOTIO TNV EVNUEPWOT| OF
BEaTa VaVOIoTPLKNG KL TNV AVTOAAXYT] TIAPOQOPLOV.
EmmAgov, 1) épeuva oo Tedio TG VavoiaTpiki|g EXEL UTO-
ompydet amd v Evpwmaikr Emitpom kat xpnuatodo-
Teltat péow epevvntikwv poypappatwy (FP7, HORIZON
2020).

Qotoco, ov EAAGSa mapatnpeitar EAdewym xpnua-
T080TNONG 000V APOPA KAVOTOUEG TEXVIKES. YTAPXEL
AOUTIOV ETITAKTIKI QVAYKN XPNUATOSOTNONG HE OKOTIO
TNV EQAPUOYT] KAVOTOUWY TEXVIKWV GTNV KAWVLIKN TIPAEN,
TNV eVioXLOT TNG VAVOTEYVOAOY(G YL LATPLKT| Xprjom, T
LETAPOPA YV®OOTG, TNV OVTOAAXYT] TIANPOQOPLOY LE TNV
vmoAourm Evpwmn kabwg kal ) cuvepyasia ™mg akadn-
Haikn G KOOt TAS e T Bropnyavia. O

The role of molecular imaging in therapeutics

Efstathios P. Efstathopoulos
School of Medicine, National and Kapodistrian University of Athens (NKUA)

Molecular imaging is defined as the detection,
characterization and quantification of biological
processes at cellular and sub-cellular level in humans
and living organisms. Molecular imaging allows the de-

tection of lesions at an early stage, the identification of
pathological conditions and the provision of informa-
tion that cannot be obtained by conventional imaging
techniques. Moreover, it enables the determination
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of the extent of the disease, the evaluation of disease
progression and the assessment of treatment effective-
ness. Therefore, molecular imaging is considered a key
tool in targeted and personalized treatment. Currently,
Positron Emission Tomography (PET) and Magnetic
Resonance Imaging (MRI) are the most popular molec-
ular imaging systems available in clinical practice. PET
using 18 fluorodeoxyglucose (18F-FDG) as well as MRI
have a wide application in oncology, cardiology and
neurology. In addition to high-tech imaging systems,
contrasts agents have an important role in molecular
imaging. Over the last decade, the use of nanoparticles
as contrast agents has increased significantly in the field
of medical imaging. Nanoparticles due to their unique
properties can be used as contrast agents finding broad
applications in diagnostics and nuclear medicine.
Europe has recognized the importance of accurate

(PHARMACON)

diagnosis and has focused its interest on new tech-
niques such as molecular imaging using nanoparticles.
The majority of European countries have developed
electronic platforms in order to provide information
on nanomedicine and nanotechnology aspects as well
as to strengthen collaborations among institutions.
Research in the field of nanomedicine has also been
supported by the European Commission and funded
through several research programs (FP7, HORIZON
2020).

However, in Greece, there is a lack of funding for inno-
vation techniques. Therefore, there is an urgent need to
strengthen funding in order to implement innovation
techniques in clinical practice, enhance the use of nano-
technology for medical purposes, transfer knowledge
and enhance cooperation between academic commu-
nity and industry.

PAPUAKOYOVISLWUATIKT) Kot
sfaTopkevpuevn Oepameia

TFewpyrog IL. Matpvog
Havemiothuto Hatpwv, ZyoAn Emotnuav Yyeiag, Tunua @apuaxevtikis, Epyaotrpto apuakoyoviSiwuatt-
Kk1j¢ kat Eéatopikevuévne Ospaneiag, llatpa

Kécﬁs VTEPBaON OTNV LATPLKY EMOTHUN, OTIWS TA
avTiBlotikd 1 Tta epPora, eixe cav amotéAeopa
™V BEATIWON TWV TAPEXOUEVWV LATPIK®VY VTINPECLWDV
e’ weleia Tov aobevols. H pappakoyoviSiwpatikny
EYKAWVLIATEL (LA VEQ ETIOXT) OTNV EEATOUKEVUEVT] LATPL-
K. H @appokoyoviSlwpatikyy XpnoLOTOLEl YEVETL-
koUG Selktes yla v egakp(Bwon ™G avTamokplong
€VOG aaBeVOVG OE CUYKEKPLLEVT] (PAPLOKEVTLKT) Cywyn
pe okomd v emiteven efatopkevpévng Bepatmeiag.
Auto xatéot Suvatd oyt povo amd TV SlaAevKav-
on ¢S aAAnAouyiag Tou avOPWOTIVOU YOVISLWUATOG
OAAQ Kal Tt TIG DEAUATIKEG TEXVOAOYIKEG eEEAIEELS
™G Tedevtaiag Sekaetiog TNV HOPLOKT SLXYVWOTIKY.
H @appaxoyoviSiwpatikn oyt povo cupfariel ommyv
e€evpeon ekelvwv TwV aobevav 6TouG omoioug éva
@appako Ba givat oplakd 1 kKot kKaBOAoL eTWEEAEG 1)
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aKOUT KoL ETIKIVEUVO 0AAG KAl GTOV TIEPLOPLOUO TNG
UTIEPKATAVAAWOTG PAPUAKWY, HLOG KL TO (QAPULOKO
Spouv amotedeopatikd povo oto 30-50% twv acbe-
vwv. Emiong, 1 e€atopukeupévn watpkr Bonba oty
aviYvevoT ™G aoOEVELNG € TPWINX OTASLA, OTIOV UTTO-
pel va BepateuTel ATOTEAEOUATIKOTEPQ, ETLTPETEL TNV
ETAOYT TG KATAAANANG, o€ e€aTopkeLpEVO ETTiTESO,
Bepamelag, HELWVEL TIG AVETIIOVUNTESG TAPEVEPYELEG KL
BeATuHVEL TNV QVTATOKPLOT] TWV AGOEVWVY OE Ha GL-
ykekpLuévn Oepameio. EmimAéov, n gappakoyoviSwpo-
TN BoNOA TIG PAPUAKEVTIKES ETALPEIES VAL ETULTUXOUV
KOAUTEPEG KAWIKEG SOKIUES, v BEATLLOGOLVY TNV TIO-
PAYWYN QAPUAK®WY, VA LEWWGOVV TOV XPOVO, KOGTOG
KAl TG00 TO AMOTUXIAG TWV KAVIKGOV SOKLLWVY KAl Vo
EMAVAPEPOVY OTO EUTIOPLO PAPHAKA TaL OTIOlX Efyav
QTTOTUXEL OE TIPOTYOUHEVEG KAVIKESG SOKIEG. [evikoTe-
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pa, 1] PAPLAKOYOVISIWUATIKY ETMUTPETEL TN LEIWOT TOV
KOOTOUG TNG LATPOPAPUAKEVTIKNG Tiep{BaAymg. [Tapo-
AQUTA, N @apraKOoYOVISIwHATIKY Ba Ttpémel Babuaia
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Vo UTIEPTIN ST OELNOIKA, TEYVIKA KL KOV WVIKA EUTIOSIA

Yo TV KaBLEPWoT| TG oV KAWVIKN TTPEEN KaL ™ @ap-
pakoBopnyavia. O

Pharmacogenomics and personalized medicine

George P. Patrinos

Department of Pharmacy, Laboratory of Pharmacogenomics and Individualized Therapy, University of Patras
School of Health Sciences, Patras, Greece

E ach revolutionary change in human medicine, from
antibiotics to vaccines, has moved the practice of
healthcare toward improved patient treatment. Phar-
macogenomics promises to usher in an era of individu-
alized patient care or personalized medicine. Pharma-
cogenomics uses markers in individuals’ genetic code
to better identify an individual’s response to a certain
drug, towards achieving individualized (personalized)
therapy. This has been made possible not only from the
deciphering of the Human Genome DNA sequence, but
also from major technical and scientific advances of the
last decade in the field of genetic testing. In patient care,
Pharmacogenomics help to identify patients for whom
a certain drug will have no or marginal benefit and will
serve to reduce wastage drug, since the vast majority
of drugs only work in 30-50% of the people on whom
they are used. Also, pharmacogenomics can detect dis-

ease at an earlier stage, when it is easier to treat effec-
tively, enable the selection of optimal therapy, reduce
adverse drug reactions, and increase patient compli-
ance with therapy. Pharmacogenomics can also assist
pharmaceutical companies to achieve more predicta-
ble clinical trial outcomes, to improve the selection of
targets for drug discovery, to reduce the time, cost and
failure rate of clinical trials, to revive drugs that failed
clinical trials or were withdrawn from the market and
to avoid withdrawal of marketed drugs. In general,
pharmacogenomics shifts the emphasis in medicine
from reaction to prevention and hence contribute to re-
duce the overall cost of healthcare. Despite its promise,
pharmacogenomics faces significant ethical, technical
and societal challenges, which need to be addressed
to enable pharmacogenomics to reshape both medical
practice and the pharmaceutical industry. I

BloAOYIKEG SPACELC KAL LETAPPACTIKECG
T(POOTITIKEG TOV VEPOOEiov

Avtpéag MananeTpomoviog
Epyaotiipto dapuaroroyiag, Tuiua ®apuakxevtikic, EOviké kaw Kamodiotpiakd Mavemiotiuto AGnvav, Mave-
MLOTYULOVTIOAN, Zwypdpov, 15771, Abnva

nv tedevtaia Sekaetia, To LVEPOBeo (H,S) €xel
avadelyBel wg évag onuavtikdg ev8oyevig aéplog
SwBBacTtig oTa KOTTAPA Kol TOUG LoTOVG OnAaoTi-
kwv. Kat’ avadoyia pe toug6n yvwaotovg aéploug Si-
afBaoctég povoeidlo Tou alwTov Kal HovoseiSio Tov
GvBpaxa, To H,S apdystal 6Tto avBpmmivo cwua pe

eVIUULIKES avTISPATELS Kal pubuilel pa oelpd @uato-
Aoylkwv Kal TtaBo@uatodoyikwv Siepyaciwv. H ma-
paywyn H2S kat ta 1otk emimeda H,S pewwvovtat
o€ SLapopeg TOBOAOYIKEG KATACTACELS (TL.X. COKYa-
pwdng SLafMtng kal mayvoapkia), Evw avidvovtat
o€ aAAgG (Y. @Aeypovng). Tig TeAevtaieg Sekaetieg
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€xouv Tipotabel TOAAEG TIPOCEYYIOELS Yla TNV EK|LE-
TédAAevon Twv BepamevTikay 0TtV Tov H.S, eite
pe Baon ™ yoprynon H,S péow amedevBépwong amd
86teg H.,S, eite avaotéddovtag ™ BlocvvBeon Tovu
H,S. H xoprynon H,S umopei va emitevuyBel péow g
glomvong agpiov H,S N péow mapevtepkng 1) amo Tov
OTOUATOG XOPNYNOoNS Sla@Opwv cLUVOETIKWY S0TWV
H,S. Ztoug 66teg aviikouy dAata 6mws to NaHS kat
Na,S mou amedevBepwvouvv H.S Taxéwg 1 evwoelg pe
apy™ 1) eAeyxopevn amedevBépwong H,S (to GYY4137

(PHARMACON)

amoTeAel TPWTOTUTN EVwON AUTNG TNG KaTnyopi-
ag). '0cov aPopa TNV EAPUAKOAOYIKI] AVAGTOAY TNG
oUvBeoNG H,S, UTIdpXOUV HIKPOLOPLAKES EVWOELS OV
otoxeVouv kabéva amd ta tpia Eviuvpa Tov TTapdyouvv
H,S (CBS, CSE kau 3-MST). Katd ™ Sidpxeia mg ma-
povoiaong, Ba avaivBolv mapadetypata BloAoykwmv
8pdoewv Tou H_S, padi pe Tig peTapaoctikég Tpoomd-
Beleg xpriong Sotwv H,S kat avaotoréwv g frocvv-
Beong H,S oe kapdiayyelakés Tabnoelg kat kapkivo,
avtiotoya. O

Biological actions and translational
potential of hydrogen sulfide

Andreas Papapetropoulos
Laboratory of Pharmacology, Faculty of Pharmacy, National and Kapodistrian University of Athens,
Panepistimiopolis, Zografou, 15771, Athens, Greece.

Over the last decade, hydrogen sulfide (H,S) has
emerged as an important endogenous gas-
otransmitter in mammalian cells and tissues. Simi-
lar to the previously characterized gasotransmitters
nitric oxide and carbon monoxide, H,S is produced
in the human body by enzymatic reactions and reg-
ulates a host of physiological and pathophysiological
processes in various cells and tissues. H,S produc-
tion and H_S tissue levels are decreased in a number
of conditions (e.g. diabetes mellitus and aging) and
are increased in other states (e.g. various forms of
inflammation and critical illness). Over the last dec-
ades, multiple approaches have been identified for
the therapeutic exploitation of H,S, either based on
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H_S donation or inhibition of H,S biosynthesis. H,S
donation can be achieved through the inhalation
of H,S gas, and/or the parenteral or per os admin-
istration of various formulations of fast-releasing
H_S donors (salts of H,S such as NaHS and Na,S), or
slow-releasing H,S donors (GYY4137 being the pro-
totypical compound). On the side of pharmacological
inhibition of H,S synthesis, there are small molecule
compounds targeting each of the three H,S-produc-
ing enzymes CBS, CSE and 3-MST. During the pres-
entation, examples of the biological activities, along
with translational efforts using H,S donors and H,S
biosynthesis inhibitors in cardiovascular disease
and cancer will be highlighted. O
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«IleAatokevTpikn PLAoco@iar»
[MpoimoBson NG EMTUXIAC HAC
O0TO (PUPLAKELO TOV XVPLO

TFewpyrog Makeptidyrlov
ZouBoviog Stoilknong, opyavwong & marketing, Pharmacy 2020, Kpnjtng 14, Nlwvia AGnva

Elcaywyko keipevo

H emox1) 0Ttov 0L TEAATEG EPYOVTOUCAV GTO (PAPHOKELD
006, AGYW EAAEWYMG EVOAAAKTIKWV, EXELOLYOUPA TIEPATEL
TIPO TOAAOVU. ZOUPE OTNV €TOYN] OTIOV 0L GUYXPOVOL
KOTAVAAWTEG EXOVV ATIEPLOPLOTES SUVATOTNTEG KL
ETAOYEG.

TNativa StaAdé€ouv To 81k6 oag @appakeio, Aotmov?
H amavinon eivat amn. I'a e6dg. O pévog Tpdmog
VO LETATPEPETE TOUG TEPACTIKOUG KATAVOAWTESG
0€ TILOTOUG TTEARTEG EIVAL VA TOUG ETILKOWVWVT|OETE
TN HoVAaSIKOTNTA oG KAl HEoA ATMd AUTHV va
SNULOVPYNOETE LA ACUVAYWOVLOTT EUTIELPLA YIX
ekelvoug.

Aopn Mapoveiaong

 Elocaywyn - Baokég évvoieg

o Eme&nynon Baocik®wv evvolwv (TEAATOKEVTPLKN
TPOCEYYLOT, TLOTOG TEAATNG K.ATL.) 0 AvamTudn
epwtNuatog Tati va emiAégovv 10 S1kOG 0ag
apuokeio?

ellapovoiaon mapoloa¢ KATAGTAGNS TOU
papuakeiov péca oTnV yevIKn ayopa tov retail,
omwg:

0 YmepBoAkog avtaywviopog o TexvoAoykd péoa

o Exouyypoviopdg kAdSov retail o Ztaoipotnta oto

PapHaKeio

e HaAaioAt0ik1) mpocéyyion Vs meAATOKEVIPIKT)
TPOGEyyion

o Tuiloxue pEXPLTOPA OTO PAPUAKEID WG AVTIANYT yix
owoTN eEUTMPETNOT TWV TEAXTWV € avTiBeom Ue TL
LoYVELOTA EKOCUYXPOVIOUEV KaTaoTHaTa retail o
OUYKEVTPWVOLV TILOTH TIEATEI

o Case study: Néog Tou EekivaeL T Ttp@Tn Tou emiyeipnon
Vs véog mov ovveyilel pla étoun emiyeipnon-
(PUPUAKEIO TWV YOVEWV TOU

0 ANAWOELS PAPUAKOTIOLDV YLK TN TIEAATOKEVTPLKN
TIPOGEYYLOT) KoL TNV GUUBOAT] TNG 0TV EMLTUX {0 EVOG
PUPUAKELOL.

e IeAatokevTpikn mpooéyyion - H cvvtayn tig
smtuyiag. Avdivon mapaydvtwv mov cuvBéTovy
Ui TEAQTOKEVTPIKT) ETXEIPNOT], OTIWG:

1.TvwploTte ToUG TIEAGTES OOIG
2. llpoowTomou|ote TV emikowvwvia oag - To 80% g
emtuyiog g emxelipnong oag Baoiletaioe o dg (Per-
sonal Branding) kat to 20% oTL§ TTEAQATOKEVTPLKES
VT PEGIES 0QG.

3. ZtoxeVoTE 6TO KOWO 00§ KaL TV eMBpaeuon Toug

¢ AUVATOTNTES EKOUYYXPOVIOUEVOU PAPUXKEIOD.
IMapovaciaon xapaktnpLotikwy Tov papuakeiov
TOU avpto, 0Tt wG:

o Kévtpo vyeiag & gvuetiog o Conceptual store

o [lpwtoBaduieg ummpeoieg vyeiag
o Yrmpeaoieg opop LA, eveiag, TPOANYMG

e [Ipoowikd puijvvua

Kataypayte tov 18avikd cag medatn. Ta
XAPOAKTNPLOTIKA TOV, TI§ GUVIBELES TOV, TOV TPATIO TIOV
oké@pTteote. MOvo 6TAV €0€(§ YVwPIleTE TOV LI8aVIKO
TIEAQTT) TN G ETIXEIPN 0TS OAG, UTTOPEITE VO TOV KAVETE VAl
UGOEeL €0 GG,

« Interactive doknon ‘Kave tov meAdtn mioto’ ue
pdon ovvéSpwv. [
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"Customer-oriented Philosophy”
A prerequisite of our success at the future pharmacy

Georgios Pakertzoglou
Management, organization & marketing consultant, Pharmacy 2020, Kritis 14, N.lonia Athens

To TapOv KAL TO LEAAOV TWV VT PECLWV
SLavouN G PUPLAK®YV

NoBn I'dtlov?, AAéEav8pog Tortovpag?
papuarxomoids, BSc, Aaodikiag 15, IMowa, 11528
2papuakomolég, PhD, MmovumovAivag 21, KeAiBéa 17675

etapeia UNILOG AE 15pUbnke oTig apxeg Tou

2000 amd petdyovg Tov Opidov Etaipeiyv Meta-
@opwV Avap8akn Tov eEeISIKEVOVTAL OTOV TOUEQ TNG
Slakivnong  PUPUOKEVTIK®Y, TIXPUPAPUAKEUTIKWOV
KOL LTPOTEXVOAOYLK®WVY TIPOIOVTWY UTO EAYXOUEVES
Beppoxpacies mAgov Twv 25 eTwv. Inpepa n cvvepya-
ola ™¢ UNILOG AE pe 10 YkpouT Twv MeTa@opikwv
Etapelcyv Aivapdakn €xel wg amotéAeopa v kabn-
pepwr mapadoon 4.500 mapayyeAwv TepiTov ava
™mv Emkpdreia.

H amootoAn pog éykertat oty Slaitepn ovvaictn-
o1 Tov €8ikoV pag poAov oty aAvciba Siaxivnong
TOU (POPUAKOU CUUWVOLAOTE KaBnUePVA He TV vdm-
AN nBua)] ko Seovtoloyia TTov aTALTELTAL OTNV AGPA-
AN Kot TIoloTIKY SLayElpLon Tov, wg UTTEPTATOL ayaBov
Yyl v vyeia.

H otpamywi) pag agopd v Snpovpyia kot opo-
X1 VEWV UTINPESLWOV TIPOOTIOEUEVNS oG GTOUG TIEAG-
TEG HOG HE SlaPAveL, EE0pOOAOYLIOUO OTT) TLHOAOYLOKT)
TIOALTIKT] HOG KOl KOT EMEKTAOT LOYXVUPESG KOL TILOTES
ETAPLKEG OXEDELG.

Me vmAS aloBnua euBHYNG TTOL VTTAYOPEVETAL ATIO
™V {81t VO™ TOU PAPUAKOV WG UTEEPTATOL aryaBov
mpooTtaciag me avBpwmivng (wig, fPLOKOLACTE OTOV
XWPO ATOCKOTIWVTAS GTNV TOLOTNTA KL TNV KALVOTO-
pio. Zyxetika pe tig vmpeoieg pag,otn UNILOG AE &1
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aB£TOV|E UTIEPGUYXPOVES LOLOKTNTESG AAAA Kal HLoBw-
HEVEG ATTOBNKEVTIKEG EYKATOOTACELS TILOTOTIOMUEVES
a6 tov EO® katd toug Kavoveg Opbrig Atavouns kat
0p01i¢ Mapackevrs (GDP &GMP).Emimpdobeta,Siade-
Toupe TPooTIBEUEVNG adlog KAl UTTOOTNPLIKTIKEG UTM-
peoieg pe amokAelotikOTTA TNV EAAGSa.

Z10)06 pag elval N IKavoTonoT TwV TEAXTWY HOG
HEC® NG TIAPOXTIS KALVOTOUWY Kot UYMANG TIoLOTN TG
UTINPECLWOV OE TIPOKaBOPLopEVO XPOVO, HECW EVOG Ap-
T Sounpévou Zvotiuatos Atao@aiiong Iowdtntag:

1. Kawvotopia o€ véeg ummpeoieg vPmAng moldtntag
KoL TPooTIBENEVN G aEla.

2. Awapxnig avamtuén tov Zuotijuatog [Mowdmrag,
TWV VQLOTAPEVWY SLASIKAGLOV KA TWV TIHPEXOUEVWV
UTINPEGLOV.

3. TeAatokevtpikr] kovAtoUpa gveAi&iag, opydvw-
0OMG, GUVTOVIGHOU KAL OPASIKOTNTAS YL TV UTIOC TN PL-
&N KoL Vv IkavoToinom KABe avayKng TTov TTPOKUTITEL,
TIAPEXOVTAG OAOKAT|PWUEVEG KL TIPOCAPUOCGUEVEG AV-
O€LG.

4. TuveynG Kol CUOTNUATIKY eKkTtaiSevon kot EelSi-
KEUGT] TOV TIPOOWTILKOU TNG ETALPEING OTIG auEavOpe-
VEG UTIULTHOELG.

5. AlapknG eVvUEPWOT) KA EKTIAT)PWOT] TWV ATTALTT)-
GEWV TWV &V LYV VOUOBETIKWOV Slatdewv, odnyLwy,
TIPOTUTIWV KL TNV TILOTH EQAPUOYT| TwV Kavovwy Op-
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¢ Mapaokevaotikng Mpaktikng ko OpdNg Mpakti-
K1 Alavopnig (GMP&GDPguidelines).

Opapa pog eivat n N Kawvotopia, 11 ao@AANS Kat
VTIEVBUYY TIAPOXT] TWV VTINPECLWOV HAG TIPOG TOUG

PHARMAKEFTIK], 30, 3 (2018)

TEAQTEG pHag KABWG Kol 1) VTTOOTNPLEN AUTWV Sla TNG
TaPoxNS avtioTorya VYMAOD EMITESOV UTINPESLWV OF
OVATITUGOOUEVEG (PUAPUAKEVTIKEG QYOPEG EVTOG Kal
ekt06 Evpwmaikns ‘Evwong. O

The present and future of drug delivery services

Niovi Giatzou!, Alexandros Tsitouras?
1BSc Pharmacist, Laodikias 15,1lisia 11528
2PhD Pharmacist, Bouboulinas 21, Kallithea 17675

Decision Support System (DSS).
H a&io ¢ Statpo@ikic gpovTidac.
To mapaderypa Tov veavikov Stafitn

Mapia ZkovpoAldkov
Tunjua Emiotiung Atattodoyiag kat Atatpo@ric. Tov Xapokometo [lavemiotriuio AGnvav

Ocmuﬁoulsuru{ég POAOG TOU PUPUAKOTIOLOV SV
TeplopileTal povo oe 0dnyies yia tnv opBn Anum
TWV PUPUOKEVTIKWOV OKEVAGHATWY, CAAX TIEPLAAUBAVEL
KO YEVIKA B€paTa TIou apopovv TNy UYEeia, Tov TpOTo
w16 Kat v Statpo@t). Zta mAaioa g Tpowinong
TOU TOUEX TNG SLATPOPLKNG GUUBOVAEVTLKNG,
oxedldotnke kat dnpulovpynOnke to Nutrinet /Eva
Touomua Ymootpeng Amo@dacewv. To Nutrinet eivat
éva poTUTIO Epyaieio Sia SPAGTIKNG SLATPOPLKNG

kaBod1ynong katvmootpEng. Amotelel pia e@appoyn
TIOV EVIUEPWVEL KL EKTIALSEVEL SLATPOPLKA TO ATOHO
Kot avafabuilel Ty emKowVia @apuakoTmolov/
meAdTn o€ Opata Statpo@Pns (Statpo@ikds Tpo
OUUTITWHATIKOG éAgyxog(screening) Slatpo@ikn
a&loAdynon kal «EEuttvn» otoxobeoia, cUPPBOVAEUTIKG
HLEVOU ,evioXUoT TNG PUCLKNG SpacTnpLOTTAS).

'Hén to Nutrinet e@appoletal TIAOTIKA 0€ Pappakeia
LE ETILTUX IO £XOVTAG TIOAV IKAVOTIO TIKA amtoTeAéopato. [

Decision Support System (DSS): The value of
nutritional care. The example of juvenile diabetes

Maria Skouroliakou
Department of Nutrition and Dietetics, Harokopio University of Athens

he advisory role of the pharmacist is not only limit-
ed to guidelines regarding the use of the drugs and
dose forms, but also includes directions regarding gen-

eral health, lifestyle and nutrition issues. In the area of
nutritional counseling, Nutrinet, a Decision Support
System(DSS) tool was designed and created in order to
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provide services involving nutritional screening, assess-
mentand smart targeting.

Nutrinetis a software as a service (SaaS) based on sup-
porting innovative health services and eHealth. Based
on digital health nutritional support this DSS tool ena-
bles pharmacists to advise clients to engage in and pro-
mote healthy nutritional choices by implementing evi-
dence base nutrition guidelines and by supporting the

(PHARMACON)

efficient clinical management of food choices. With the
implementation of Nutrinet, the pharmacist may offer
evidence-based nutrition services, and help promot-
ing the enhancement of physical activity. In this way, pa-
tient-to-pharmacist communication is improved. Nu-
trinet has already been launched and use successfully
in community pharmacies and its implementation has
been so far received with satisfaction.

KAWVIKEC SOKLUEC PAPUAKWV
KL EYKPLTIKEC SLASIKAGLEC

Evyevia ®ovla-XtavpomovAov
AwevOvvon dapuakevtikwv MeAetav kat Epevvag EOP.

Aew@.Meooyeiwv 284, XaAdvdpt 15562, Attikn

O LKAWVIKEG SOKLUEG YIX TNV aAVATITUEN VEWV @apud-
KwV akoAovBoUv pia aelpd Bpdtwy, Tov ovoualo-
vtal paoets. KaBe pdaon otoxevel va amavTi|oeL o€ Eva
OUYKEKPLUEVO GUVOAO EPWTICEWV KaL VO AUENTEL TNV
Katavonon g veéag Bepateiog, Tpotov eykplOel.
OLKAWVIKEG SoKEG papudkwy Sietdyovtat oty EAAG-
Sa 6mtws kat oty Evpwmaixn ‘Evwon (EE) cbppwva pe
Kavoviopoug, 08nyieg kat KatevBuvtpieg Fpappés. To
TIPOTUTIO CUIPMVA LLE TO OTIOL0 SLEEAYOVTAL OL KAVIKEG
Soxipég ovopaletat Koan KA IMpakt, 0Tiwg opi-
Cetau o€ pua katevbuvtipla ypapur tov AieBvoug Zup-
BoULAiOU YL TNV EVAPUOVLOT) TWV TEXVIKDV ATIALITICEWV
Yo TA QUPUAKEVTIKE TIPOIOVTA i avOpwTiivn xpriom
(ICH-GCP). Zg jua IpOOTTAOELX TUTIOTIO M GG KAL EVOPUO-
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VIOMG TWV EYKPIOEWVY KAVIKWV SOKIUWV LETAE) TWV Kpa-
TV peAwv, N Evpwnaiki Emtpom e€¢8waoe 1o 2001 v
mpwtn O8nyla ya Tig kKAwKES Sokipég. Xmv Evpwtm, 1
KALVIKTY S0k YKPIVETAL ATIO ot pUBLGTLKI apyT) Kot
amattel DTk yvoun amod v emtpoty deovtoAoyiag
¢pevvag (REC). H o6nyia 2001/20 kaBopilel Tig eAdyL-
OTES ATIALTH OELG YA TIG KAVIKEG SOKLUEG [LE CUYKEKPLUE-
VI KATNYOPLX (QUPHAK®WY TIOV 0voudlovTal «SoKILalo-
peva @appokox». H Odnyla aut Empeme va e@appooTtel
otV €Bvikn vopobeaia o€ k&Be evpwmaiky] XWPA £WG
Tov Mdato tou 2004. H O8nyia yix Ti§ KAWVIKES SOKIUES
avtikataotadnke amd tov Kavoviopd yia tig KAvikég
Sokipég (kavoviopog (EE) apib. 536/2014), o omoiog
avapévetat va tebei o€ loy0 ota TéAn Tov 2019.0
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Clinical trials of medicines and approval procedures

Eugenia Fouza-Stavropoulou
Pharmaceutical Studies and Research Division, National Organization of Medicines

284 Messogion Ave., 15562, Halandri Attica, Greece

linical trials involve a series of steps, called phases.

Each phase aims to answer a specific set of questions
and increase understanding of the new treatment before
itis approved.

Clinical trials on medicines are conducted in Greece as
well as in the European Union (EU) in accordance with
regulations, directives and guidelines. The standard to
which clinical trials are conducted is called Good Clini-
cal Practice, as defined in a Guideline by the Internation-
al Council for the Harmonization of Technical Require-
ments for Pharmaceuticals for Human Use (ICH-GCP).

In an attempt to standardize and harmonize clinical
trialsamong Member States, the European Commission

has introduced the first European Clinical Trials Direc-
tive (2001). In Europe, the clinical trial approval is grant-
ed by a regulatory authority and requires a favorable
opinion from a Research Ethics Committee (REC). The
Clinical Trials Directive 2001 /20, sets out the minimum
requirements for clinical trials with a specific category
of medicines called "investigational medicinal products”
(IMPs). This was to be implemented into national law in
each European country by May 2004-.

The clinical trials directive has been replaced by
the Clinical Trials Regulation (Regulation (EU) No
536/2014), which is expected to enter into force at the
end 0f2019.00

H KALVIKY) £pEVVA ATIO T1) CKOTILX PLOG
EAANvuin ¢ Biopmyaviag Pappuakwv

ASa Kadavt{n)
Tunua emoTHUOVIKWOV V000wV, PAPUAKEVTIKWY EPEVVITIKWOV TTAPEUPATEWV/ OAOKANPWUEVWV
oxediaouwv, Pharmathen,

44 Newp.Kneioiag, 15125 Mapovot Attikig

KA KT épeuva amoTtelel mpolmdOeom TG avaTTL-

NG pappdkwv. Me Tov 4po KAWVIKI EpEVVA GUVO-
Piloupe pe Eva yevikd TPOTO KAWVIKEG LEAETEG TTOAAWY
SLPOPETIKWOV TUTIWV, KADE EVaG EK TV OTto{wV EUT-
petel évav Eexwplotd okomd. I Sadikacio ¢ ava-
TITUENG VEWV QAPUAKEVTIK®V TIPOIOVTWY, 0 TUTIOG TNG
KAWVIKIG EPEVVOAG TIOU XPELGlETALKAOE oTLypr| EapTdTal
Qo TN PAOoT TNG AVATITUENG 0AAL Kol aTtd TO £(60G TOU
VEou ToL Tpoidvtog. [Tapadelypatog xaptv,  avamtu-
&N TMPWTOTUTIWV PAPUAKWV ATIOLTEL HEYAAVTEPT) TIOLKL-

Al KAWVIKGOV HEAETWV, OL TIPWTESG EK TWV OTIOLWV EXOVV
00V GTOXO VAL SLEPEVVI|COLY TA BLOPAPHAKEVTIKA Xopt-
KTIPLOTIKA TOV VEOU HOPIOV, OL ETTOUEVES VAL XAPTOYPO-
(1ioovV Tov TTANOVO RO TWV AGOEVWV TIOV EVEEXETAL VL
WEEAN Ol a1t TO VEO PAPUAKO KL OL TEAEUTAIEG VX ETTL-
BeBaltryooLY TA XAPAKTNPLOTIKA AGPHAELAG KAL ATIOTE-
AEGUATIKOTNTOG TOV (PAPUAKOU HE EAEYXOUEVEG LEAETES
HEYAANG KAk aG. AvTiBeTa 0TV avATTTUEN YEVOOT LWV
PAPUAKWY, OL KAVIKEG HEAETEG £XOUV KUPLWG oY OTO-
XO Vot SNILOUPYN GOV UL YEQUPA AVAUETO OE 00X EivaL
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16N YVWOoTd Yo To popLo Kal 6o vEo Tpoiov. OLapua-
KEUTIKEG ETAUPEIEG TTOL SpaaTnploTolovvtat oty EAAG-
Sa U TN TN, VAT TOOGOUY KUPIWwG ElTE YevOonua
(POPUAKEVTIKA TIPOLOVTO, EITE PAPUAKEVTIKE TIPOIOVTX

(PHARMACON)

opLakNG Kavotopiag. To amoTEAEG O QUTOV TOV TIPOC Q-
VOTOALG OV EVALT) KAWVIKT] OVATITUEN KAOE TIpOYp Ao
TOG va aOTEAEL ia SLapkr) avadrj tnon ToL GUVTOUOTE-
POV, EMOTNUOVIKG aTtoSekToV Spopov. [

Clinical research under a Greek's
pharmaceutical industry viewpoint

Lida Kalantzi
Department of Scientific Affairs, Pharmaceutical Research Operations/Finished Formulations

44 Kifissias Ave., 15125 Maroussi Attica, Greece

linical research is an umbrella term, describing vari-

ous types of clinical trials each one of them serving a
different goal. Still, some kind of clinical research in gen-
eral is a prerequisite in all cases of pharmaceutical devel-
opment. While a pharmaceutical product is under clinical
development, the type of study to be performed each time
depends on the exact phase of the development as well as
on the kind of product that is under development. For ex-
ample, the development of a new chemical entity require a
wide range of clinical trials, initially aiming to characterize

the biopharmaceutical properties of the molecule, then to
explore the groups of patient population that would most
likely benefit from the drug and finally to confirm the safe-
ty and the efficacy of the new drug product. On the other
hand, clinical research during the development of generic
drug products, aims mainly to bridge the already known
information with the new drug product. Currently Greek
pharmaceutical companies develop either generic or su-
pergeneric drug products thus the clinical developmentis
a constant effort to find acceptable shortcuts. (]

Blo-oposidn gappoka: KavovioTiko mAaiclo
£ykplonc oty Evpwmnaixn 'Evoon

Fewpyla Badcaun
Tunua @apuaxevtikng, ZyoAn Emotnuwv Yyeiag, EKITIA

T(x BLoTeXVOAOYIKAE @ApUAKA ATIOTEAOVV L YPT)-
YOopa avamTUOoOpUEVT) Katnyopia BepatmevTt-
KOV HOpLwV yla TNV aVTLLETWOTILON KUPIlwG cofapwv
acBevelwv. AeSopévou 0TL TOAAG amd Ta SITAW-
HOTO EVPECLTEYVING TTOU APOPOVV GTNV TTAPAY W-
YN Toug £xovv ANEeL 1) mpokeLtal va Anéovv apeoa,
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vmpée évtovn N avaykn kaBoplopol) evog voput-
KOU-KQVOVLIOTIKOU TTAQLG {0V Yl TNV a€LloAdYn o TG
opotdTNTag (Blo-opoldTNTAG) TWV «TTAPIHOLWY» BL-
oTeEXVOAOYIK®WV @apuakwv. O FDA xat o EMA oup-
@wvoLV 0TL 1 peBodoroyia mov eappoletal yia
™V agloAdynon TG «0UoLWE0UE OUOLOTNTAG» TWV
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OUUBATIKWOV @APUAK®WY XAUNA0U popLlakov Bapoug,
pe TN Stevépyeta peretng Bloicoduvapiag, Sev pmo-
pel va e@appootel yia tnv afloAdynon g BLo-o-
HOLOTN TG TWV BLOAOYIKWV @apUdKwV, eSopévou
O0TL «8ev elvat Suvatov Suo Sla@opeTikol TTapayw-
yol va Tapackevdoovv §vo mavopoldtuTa BLodo-
ywa tpoiovtar. Kabe mepimtwon kat kdOe mpol-
OV TipEmeL va eEeTAlETAL EEXWPLOTA EVW TIAPAAANAX
TIPETIEL VO UTLAPXOUVV YEVIKEG alpX£G OL 0TTOEG Vv SL-
émovuv 11 Sadikacia alordynong. H Evpwmaikn
vopoBeoio oxeTikd pe to BLo-opoeldn mpoidovta
evepyomomOnke to 2005 kat mepLAQpUPAVEL YEVIKEG
08Nyleg OYXETIKA HE TNV TTAPAY WY, TIG (PUOLKOXTIL-
KEG KoL BLOAOYIKEG AVOAVOELG KO TIG KALVIKEG HEAE-
TeG oV amattovvtat [lapaAAnAa, vtapyouv ot e€eL-

PHARMAKEFTIK], 30, 3 (2018)

Sikevpéveg avd Tpoidv 0dnyies. Te kabe epimTwon
1 €YKpLon elval KEVTPLKN KaL 1) 6UYKPLOT YIVETL PE
TPOTIOV ava@opdgs Tov kukAo@opei atnv EE. [8iai-
TepM £R@aon SIvETAL GTNV TTOLOTNTA, TNV ATIOTEAE-
OUOTLKOTN T KOL TNV AO@AAELX TOV TEALKOU TIPOL0-
VTOG KL ATIALTETOL OTEVT] KALVIKT) TIaparkoAoVOnom
HETA TNV KUKAO@OPIA TOV TIPOIOVTOG UE CUYKEKPL-
HEVO KOl EYKEKPLUEVO TIPLV TNV KUKAO@Opia axESLo
QAPUAKOETTAYPUTIVI|ONG VLA TT) GUVEXT ATTOTiUNON
™6 oxéong dperog/kdoTOC.

0 FDA tov ®efBpovaplo tov 2012 dnuocisvoe
TPOG oL{TNOT TIG TPWTEG 08N YIEG OXETIKA LE TNV
aloAdynon Twv BLo-opoeldwV TPOoIOVTWY Kal TOV
MapTtio tov 2015 evékpive TNV kKukAo@opia Tov
TPWTOL BLo-opoeldoVs @apudakov. O

Biosimilars: The European Legislation

Georgia Valsami
Department of Pharmacy, School of Health Sciences, NKUoA

he biotech drugs represent a fast-growing group
of therapeutics mainly for the treatment of severe
diseases. The patents of several of these biologicals have
already expired or are about to expire. So, there is ris-
ing pressure worldwide to define the framework of
the evaluation of potential similar biological drugs.
However, it is disputed by the regulatory author-
ities, both in the US and Europe, whether the same
methodology used for the demonstration of “essen-
tial similarity” of the low molecular weight drugs
can be applied to biosimilars. As yet, a general con-
sensus regarding biosimilars only concludes that it is
not possible for two different manufacturers to pro-
duce two identical biological products. A case-by-case
and product-specific approaches are usually required,
eventhough some general principles may apply.
The European legislation on biopharmaceuticals

was initially introduced in 2005 and can be summa-
rized on some general recommendations while prod-
uct-class specific guidelines have been also released.
A centralized procedure is obligatory where the com-
parison should be made upon a reference product au-
thorized in the EU. Special emphasis has to be placed
on the quality, safety and efficacy of the final prod-
uct. It is worth mentioned that even efficacy can be
shown to be comparable, the two products may ex-
hibit a different safety profile. Therefore, a close clin-
ical monitoring of the biopharmaceutical product is
necessary during the post-approval period. In other
words, pharmacovigilance systems and procedures of
continuous benefit/risk assessment should be activat-
ed to accomplish this task. US-FDA legislation was in-
troduced in 2012 with the first bio-similar approval
on March 2015.0
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TaANVIKA GKEVAG AT GTO PAPUAKELD

HAlag Katodylavvng
I510KTNTNS Papuakeiov

ApBpociov ®pavtln 31, ABnva 11743

Zs HLa oy Tov 1 tpdeBact otV TTANpPo@opia
elvat evkoddtepn amd moté , To SUoKoAo Sev &i-
VaL VO ATTOKTNOEL KAVELG YV®OT] 0AAQ va TNV LETOV-
owwoel o€ TPagn. H epyactnplakn mpakTikn o€ 6A0
TOV KOGHO ATIOTEAEL EVO AVATIOOTIAGTO KOUUATL TG
PUAPUAKEVTIKNG @POVTISAG , TTapéXoVTas BEpATIEVTL-
kég Aoelg o€ Suoemiduta TpofANHaTA aeBEVOV Kot
YLaTp®Vv. Opws autiy 1 GvOLom TG THpAcKELN G Pap-
UKWV 0TA EPYNOTIPLA KOLVOTLKMV (PAPUAKELWV Kal
VOOOKOUEIWV EXEL SNULOVPYTOEL fLt EKTEV] OO0 KL
evlla@épovoa oLINTNON VLA TNV ACPAAELA KAL TNV
TOLOTNTA TWV TTAPACKEVALOUEVWV PAPUAKWV. MepL-
K& SUCAPESTA TTEPLOTATIKA AV TOV KOO £X0UV UTIO-
XPEWOEL TNV PAPUAKEUTIKI] KOWVOTNTA OGO KoL TOUG
EVSLAPEPOEVOUG (POPEIG VA ETAVEEETATOVV TOUG KO-
VOVEG KUL TIG BEATIOTEG TIPAKTIKEG TIOU OEIAOVV va
XPNOLLOTIOLOVVTAL TIPOKELUEVOU VA EEXCPAALOTEL T
QG PAAELA AUTWV TIOU XPELATOVTAL TA YOANVIKAE Pap-
poka. Ot SLPOPETIKES PUAPUAKEVTIKEG KOUATOVPES,
Tapaddoels kal vopoBeoies Tov emikpatoUv avd Tov

KOO N0 Selyvel 6Tl SuokoAevel TV Sadikacia evpe-
omG €vog kat povadikov "'ocwotov" §pdpov mov va
OoXeTI(ETAL PE TNV EPYAOTNPLAKT TIPAKTIKY XtV EA-
AaSa tov 2018 €xovpe pla Eemepacpevn vopobeoia
TIOV OXETITETAL PLE TIG YAANVIKEG TIAPAGKEVEG KL TIOA-
AEG (POPEG PUIVETUL VA EYOUE KATIOLEG TIAPAVOT|CELG
0€ 0X£0M L€ TO AVTIKEILEVO TNG EVAOXOANONG LLE TO
EPYNOTNPLO.

Elval pla paypatikn mpokAnon péoa o€ Quto 1o
mepLBaAAov va tpooTabel Kavel§ va evowATOOEL
TUNHATA TG YVWOTG IOV ATTOKTA KAL TWV TapaSeLy-
patwv ¢ 8tebBvois BLRAoypaiag ,el8ika dtav ot
TIES aTtolNUiwoN S TV YOANVIK®V CKEVAGUATWY
KaBLoTtoVV TO KOGTOG KATOLWY TapeUPATEWV ama-
YOPEVTLKO . XNV Tlapovciaon auth Ba emixelpriow
va polpaot® pali oag tnyv Stadikacio okEYNG KaL TIg
TIPAKTIKEG IOV EXOVE VI0OETOEL TAEOV GTO Papa-
kelo yla va ellaoTe Ao TEAEGHATIKOL KoL VO TIopEYOL-
HE YaANVIKA @appaka VPMmANG TToLld T Tag 0Tous acbe-
veig ov ta xpetadovtat. O

Compounding medication in the pharmacy

Ilias Katsogiannis
Pharmacy owner,

Amvrosiou Frantzi 31, Athens 11743

I n this time of age, the challenge is not to acquire knowl-
edge and information rather to find ways to implement
what u know in your everyday practice.

Compounding medication is without a doubt a part of
pharmaceutical care throughout the world nowadays,
giving solution to difficult therapeutic problems. This
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rise of compounding practices in community or hos-
pital pharmacies nonetheless has ignited an ongoing
conversation, about the quality and safety of the com-
pounded medications. Some very unfortunate incidents
throughout the world has forced stakeholders to rethink
the rules that apply in pharmaceutical compounding so
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that we can assure the medication quality . However dif-
ferent pharmaceutical cultures, traditions and laws that
apply in different countries ,makes the process of finding
of the one universal " right" methodology to approach
the subject, almost impossible . In Greece in the year
2018 have an outdated set of laws regarding the com-
pounding practices and it also seems that we as profes-
sionals have sometimes trouble realizing what it is that
we do in a pharmacy lab . It is truly a big challenge try-

PHARMAKEFTIK], 30, 3 (2018)

ing to finding ways to incorporate in your everyday prac-
tice all the knowledge and experience from the literature
especially when the pricing of compounded medication
in our economy simply does not justify the investment .

In this presentation i will try to guide u step by step
though our though process and explain what kind of
measures we have in place in order to be sure that we
are efficientand that patients always receive compound-
ed medications that are of the highest quality possible.]

TLoNUALVEL VX ELCOL VOGOKOUELXKOC (PUPULAKOTIOLOC
0€ P LIBLWTIKT) KALVIKT) otV EAAada, onuepa;

Awxpavtiigc KAnpevtidng

Noooxopueio «Ayila Aikatepivny: Yuyiatpixn kAwvikn

Oeppomuiwy, EEoxn 57010, Osccarovikn

Sw katepimov 8 xpovia, dAa Ta LSLWTIKE voon-

AEUTIKA LIOpUHATA PE SUVAPLKOTNTA AVW TWV 60
KALVWV EIVOLVTIOXPEWHUEVA VX ATIAGYOAOVV (PP ULa-
KOTIOL0, UTIO TNV €VOVVT TOV 0TIoloV AgLTOVPYEL TO
VOOOKOUELAKO (PapUAKELO.

H Aettoupyia tov voookopelakol @pappakeiov St-
aQEPEL BEPEALWE WG ATIO AUTH) TOU KOLVOTIKOU ap-
pakeiov, evow {00V ONUAVTIKEG SLAQOPES TTALPOL-
oldovtal otV TPagn LeTad TWV VOGOKOUELAKWV
@apuakeiwv oe SNUOCLO KUl LBLWTIKO TOUE.

0 avacToxaopudg ™G KabBnUePLVOTNTAG TOV VO-
OOKOUELAKOV (PAPUAKEIOV avaATIOPEVKTA 00T YEl
0€ TPELG Kalpleg EpwTNHOELS:

e TimpémeL va KAV W;
e TLumopw va kKAvw;
e TL HOV EMITPETEL TO CUGTNHA VA KAV W;

H amavinon oty mpwtn epwtnon Bpioketal oto
KaONKOVTOAGYLO TOU VOGOKOUELAKOV (PUPHLAKOTIOL-
oV, kat eptlappavel SpaotnpLdtnteg MOV oXeTilO0-
vTaL Pe TNV Slaxelplon Tov QapUaKEVTIKOU amofe-
patog, TNV Staxeiplon Touv NAEKTPOVIKOU UNTPWOU
PAPUAKWV TWV aoBeVWV, TNV SLdBeon TwV @apud-
KWV 0TA TUNUATA, KALTLS pnviaies Stadikacieg vmo-

BoAn G ouVTAYWV OTA ACPAALCTIKG TApElA.

H Sevtepn epwnon agplepwvetatl otnv KAwvum
DapUAKEVTIKT, TOV YVWOTO AYVWoTo ToUu EAANVL-
KoV ouoTNHATOG UYElag. Alaxeiplon @apuakobepa-
melag, KavOVEG eTTLITPNONG TNG 0pONG XPTIONG AVTL-
HLKPOBLOK®WV @APUAK®WVY KAl BEATIOTOTOMOT TWV
AYWY®V YU TI§ CWHATIKEG VOOOUG elval HEPLKES
aTo TI§ TApPEUPACELG TOV EQAPUOLOVTAL OTNV KAL-
VIKT] LOG.

TéAog, 0 peadlopnds emiBAAAeL pa Sikain ava@opd
ota euTtdSIa KAl 6TIG SUOKOAIEG TTOU AVTIUETWTI-
(el £€VOG VOGOKOUELAKOG (PAPUAKOTIOLOG GTOV LELW-
TIKO Topéq:

e [ToAAég appodiotnTeg, Alyog Xpovog

e ATAPASEKTN YPAPELOKPATIX GTN GXEON HE TA

AoPAALOTIKA Tapela
e [IpofANpata @oSLac ol Ao TIG UAPUAKEVTIKES

ETALPELES
e Xe 6, TLa@opd Tnv KAwikn ®appakeutiki, n amap-

XOLWUEVT LATPOKEVTPLKT avTiAnYm vl tnv Tepi-

BaAym, kain cvvtayoypda@non and cuviBelx avti

YLt TNV CUUHOP@WON HE TIG APXEG TNG TEKUTPLW-

HEVNG KALVIKNG TIPaKTIKTG. [

117



;2 E ZITA

MEDICAL MAMAGEMEN

®APMAKEYTIKH, 30, 3 (2018)

www.hsmc.gr/en/pharmakeftiki-journal/

s
ikaris wd

PHARMACEUTICAL ATHENIAN CONGRESS

PHARMAKEFTIK], 30, 3 (2018)

(PHARMACON)

What does it mean to be a hospital pharmacist
in the private sector in Greece, today?

Diamantis Klimentidis
Hospital "Agia Aikaterini”: Psychiatric Clinic

Thermopilon, Exohi 57010, Thessaloniki

Since 2010, all private hospitals and clinics with a
capacity exceeding 60 beds are required to employ
apharmacist, who is in charge of the institution’s hos-
pital pharmacy.

The everyday operation of a hospital pharmacy is
fundamentally different than that of a community
pharmacy. Moreover, substantial differences are ob-
served between hospital pharmacies in the public and
private sector.

When reflecting upon the daily routine of the hos-
pital pharmacy, three questions inevitably come up:
e What are the things that I must do?

e What are the things that I am able to do?
e What does the system allow me to do?

To answer the first question, one simply has to re-
fer to the official duties and responsibilities of the
hospital pharmacist: managing medicines stock,
maintaining the patients’ electronic medicines re-
cord, dispensing medications, and taking care of the
monthly paperwork regarding submissions to the

118

insurance providers. The second question is dedi-
cated to Clinical Pharmacy, which is virtually an un-
known term in the Greek health system. Medicines
management, antimicrobial stewardship and phar-
macotherapy optimization for somatic health prob-
lems are some of the interventions taking place in
our institution.

Finally, a realistic approach requires a fair mention
to the barriers and difficulties that a hospital/clini-
cal pharmacist who's employed in the private sector,
must face:

» Too many things to do, too little time

« Impossible bureaucracy, in relation with the insur-
ance providers

e Logistics issues

e With regards to Clinical Pharmacy in particular, at-
tachment to the outdated physician-centered (rath-
er than patient-centered) approach in healthcare,
and prescribing practices driven by habit rather than
the principles of evidence-based clinical practice. O
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0 po0A0G TOV PapLaKoToLoV oToV EOViKO
Opyaviouo Papuakwyv (E.0.P.)

Kwvotavtivog I'kiptiig
AevBvvan Aéoddynaong, Tunua AéoAdynong lipoiovtwv AvBpwmivng Xprong,
E6vikdg Opyaviouds @apudrwv,

Meooyeiwv 284, XoAapyog, 15562

vyela Baoiletal og Evav KUKAO EUTILOTOGUVNG.
To @dappako eival Eva XnNUko eL8IKNG XPNIOEWS
N omolia xprion to kabiota Bepamevtikd. To 16aviko
Bantav "o cwaoTtdS acBevG, va AapBaveL To cwoTd
PAPUAKO, TOV KAL YLK TOV GWOTO XPOVO" KL YLX qUTO
Ta @apuaka veiotavtat puButon. O EOD eAéyyet kot

Stao@aiilel 6,TL xpelaleTaL yio TNV SLopKY) EUTES W-
OT) NG ELTILETOOVVNG IOV ATIALTEITAL OGOV APOoPA TA
@appaka. O TTuxloUX0G PAPUAKOTIOLOG SlaBéTel OA
Ta EPOSLA KAL TN VOOTPOTI{O TTOU ATTALTOVVTOL YLX TNV
TOAVSLAGTATI VAOTIOMOT) TOV v TEPW LBAVIKOU ATtO
omola Bom kAnBel va to vmmpetnoel. O

The role of the pharmacist in the National
Medicines Agency of Greece

Konstantinos GKirtis
Pharmacist, PhD, MSc, MPH, Special Scientist, National Agency of Medicines
Evaluation Director Department of Human Product Evaluation

Mesogeion 284 Cholargos, 15562

Health is based on a circle of trust. The drug is
a chemical of special use whose use renders it
therapeutic. The ideal would be for “the right pa-
tient (to) receive the right drug, at and for the right
time” hence drugs are subjected to regulation. The
National Organization for Medicines oversees and

ensures whatever it takes for the constant required
medication trust elaboration. A pharmacy graduate
possesses all the qualifications and mentality re-
quired for the multidimensional materialization of
the above ideal from any position he/she is called
to serve.[]
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0 pOAOG TOV (PAPLLAKOTIOLOV TIOU ETHAEYEL
VO EPYAGTEL OE ETALPLA KAAAVVTIKWV

KAeww Baouewadn
Apivita, BLIIA.

MapkomoVAov,19003 Mapkdmouvio Mecoyaiag , EAAGSa

Blopmxavia KOAAVVTIKOV aVATTUGGETAL GUVEXX)G.

Evag Bacucog mapdyovtag auTig e avamTudng eivat
1 épeuva ka1 kavotopia. O kKAAS0G TPosPEPEL £TOL OO
KOl TIEPLOCOTEPES VEEC EVKALPIEG AT OANONG, OL OTTO(-
€6 Ba pTopovcay va eVSLAPEPOUY VEOUG (PAPUAKOTIOLOUG
OV €MOUPOVV VA EPYATTOVV OE £VaL SUVANLKO EPYATLO-
KO TiEpLBAAAOV TIOU TIPOTEIVEL TTIOAAATIALG ETTAYYEAUXTIKES
otadodpopuies. Evag @oappakomolos umopel va epyaotel
oe pia eToupia n omoia TaHpAyeL TEAKA TTPOIOVTA (KPELLES,
KaOapLOTIKA, ApOUATA, LOKLYLAT K.0) KaBwe emiong kot
o€ TTPOUN BV T TPWTWV VAWV 1} aKOpa Kol o€ eTaupia oL
0AOYNONG TNG AOPAAELAG KAL TNG ATOTEAECUATIKOTNTAG
TV KAAAUVTIKOV. To @Aacpa Twv TBavov otadlodpopt-
WV elval HeYAAo, e EVELPEPOVTES EUKALPLEG OTA THIHA-
ta 'Epguvag kat Avamtuéng, oto Tunpa Pubuiotikov Yro-
B¢oewv (Regulatory Affairs), ot Alao@diion [odmTag,

oty Exkmaidevon, oy Emompoviki Emikowvwvia ) axd-
na oto Mapketvyk. H mpootifépevn agla mov Suvatal va
TIPOCPEPEL EVAG (PAPUOKOTIOLOG OE TNV TNV Blounyavia,
0QEIAETAL OTNV TIOKIAL YVOOEWV IOV OTIOKTA KATA TO
0Tad10 TV amovdwv Tov. [lpdyparty, ot otoudés s dap-
HOKEVTIKTG EVAL OL LOVEG TIOU GUVEUALOULV IE TETOLO TPATIO
™ xnueia, ™ Bodoyia, v @uoloAoyia, T @apuaKoyve-
ola, T PapUAKEVTIKY TEXVOAOYLa, aKOpa KoL Tn BoTavik),
1 oTola Ao TEAEL ONUAVTIKO TTAEOVEKTI LA OV AVOAOYLOTEL
KQVE(G TNV XPOVLA TAOT] YLX KKOT TILO TIPACLVO KAL (PUGLKA
KoAAuvTika. Evag @appakomolog pmopel va Eexwplioel o€
au T T Bropmyavia, Aoy Twv SEELOTHTWV TOU SLUUOPP K-
VELKATA TN oTadlo8popia Tou, 6Twg 1 peBodoroyia atnv
€peuva, 1 EMKOWVWVIK e TOV aoBevr)/TeAd T, Kabwg Kkat
NN emayyeApatikn nowm mov xapaktmpileLto (dlo To
EMAYYEAUN TOV PappakoTolov. [

The role of the pharmacist in the cosmetics company

Cleo Vasileiadi
Apivita

Markopoulou 19003 Markopoulo Mesogaias,Greece

he cosmetics industry is constantly growing. One of

the essential enablers of this growth is research and
innovation. The industry opens thus an ever-increasing
number of new job opportunities, which could interest
young Pharmacists willing to work in a dynamic envi-
ronment presenting various rich career paths. A Phar-
macist may choose to join a finished product manufactur-
er (creams, cleansers, fragrances, make up etc.), or may
also work for a raw material supplier or a testing compa-
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ny for the evaluation of cosmetics’ safety and efficiency.
The range of possible career paths is large, with several
positions in Research & Development, Regulatory Affairs,
Quality Assurance, Training, Scientific communication
and Marketing. A Pharmacist may bring to the cosmetic
industry significant added value, related to the variety of
pertinent knowledge and skills he acquires through his
studies. Indeed, the Pharmaceutical studies are the only
ones combining chemistry, biology, physiology, pharma-
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cognosy, pharmaceutical technology and even botanical
science, the latest being increasingly interesting in the
context of greener and more natural cosmetics. A Phar-
macist can stand out in this industry because of the skills

PHARMAKEFTIK], 30, 3 (2018)

that he shapes along the years, such as an acute method-
ology inresearch, a strong communication ability with the
patient / client and the high professional ethics that are
the foundation of the profession.

OLTEYVOAOYIEC TPOTIOTIOIN O TOV YOVISIOUXTOC

0TIV UTNPEGLA TG EEATOUKEVUEVTG
LATPLKTC KAL TG YOVISLHKN G Ogpamelog

Nektaplog TaBepvapdkng
Ivatitovto Mopiakijc Biodoyiag kat Bioteyvoloyiag, 16pvua Texvoloyiag kat Epsvvag latpikn) Zyolr,
Havemotiuto Kpritng HpdkAeto Kprjtng

Ta TeEAevTala Xpovia, oL TEXVoAoyieg TpoTomoin-
ong tov DNA o€ 81dpopoug TEPAUATIKOVG Op-
YavIopoUg, akdpa Kot 6Tov avBpwTo, £X0UV YVw-
ploel exkpnktikn avamtuin. TéToleg TexvoAoyieg,
TEPLAAUBAVOUV TN XPT)OT LEYAVOUKAEAT WV, VOU-
kAeaowv pe potifa zinc finger kabwg kal potifa
mpocdeong oto DNA Tov mpoépyovtal amd peta-
Ypa@ikoUg Tapayovtes. H o mpdo@atn mpooon-
K1 0T @APETPA TWV TEXVOAOYLWV AUTWV E(VaL Kot
70 Baktnplakd cvotnua CRISPR/CAS, petd tnv emt-
TUYMUEVT TTPOGAPUOYT] TOV YL XPTOT) OE EVKAPLW-
Tika kOTTOapa. H éAguon Twv mapamdavw Texvoioyt-
WV TPOTOTIO(N NG TOV YOVISLOUATOG SLAPOPETIKWV
0PYAVIOU®V, ATIO A0TIOVOUAX £wG ONAXCTIKA, ETIL-
TPETEL TAEOV YEVETIKOUG XELPLOPOVG TIOV SEV 1) TAV
e@ktol 6T0 TAPEABOY, eMITAXVVOVTAG £TOL KATA-
AVTIKA TOUG pUBPOUG TNG EPEUVAG KL TNG AVAKA-
Avymg. To cvotnpa CRISPR/CAS pdAlota £xel e€e-
AxBel OO0 WOTE VA KAVEL SUVATY TNV TPOTIOTO(N 0T
QKOO KAL TOV avOp®OTIVOU YOVISIONATOG, LE O)XE-
TIKA a&loémioto tpomo. To cVotnpa avtd eixe apxt-
K& pedetnBel ota Baktnpla, dTov amoteAel Tov -
priva evog eEeAlylEVOU Kal TTEPITTAOKOU LOPLAKOY
punxaviopol avooiag Twv TPOoKAPUWTIKWY KUTTA-
pWV, TOV TA TPOoTATEVEL ATtd HOAUVON UE BakTn-
PLO@AYOUG LOVG. META TNV EMLTUXTLEVT VIOBETN O

TOU Ylot XP1|ON O€ EUKAPUWTLKA KVTTAPA, TO GV-
otnua CRISPR/CAS amodeikvietal mA£oV wG eva
EEALPETIKA EVEALKTO KL ATIOTEAEGUATIKO cVOTN-
pa tpomomoinong tov DNA o€ mdpa mToAAoUG op-
Yaviopous, akopa Kat og avOpwmiva kuttapa. To
oUCTNUA AUTO, OXL LOVO ETITPETEL TNV Snulovpyia
OUYKEKPLUEVWV AAAAY®V 6TO YOVISIWUQA, OTIWE Yl
mapadeltypa evhéoelg, EAAePeLS, aAAXYEG CUYKEKPL-
névwv voukieotiSiwy, knock out 1 kat avtikata-
oTaon YoviSiwv KAT, aAAd pumopel emiong va xpn-
owomomBel yla evepyomoinon | KATAGTOAN NG
EKQPAONG CUYKEKPLUEVWYV YOVISiwV, o|pLavoT Xpw-
HOCWHUATWY KL YEVETIKOV TOTTWV, KABWS Kol yia
avadounon ¢ xpwpativng, k.a. H oAV peydin
avamtuén mov gxeL yvwpioetn texyvoroyia CRISPR/
CAS ta tedevtaia xpovia, @Epvel TAEOV KOVTA TN
SuvatotnTa emiSLOpHWONG CUYKEKPLUEVWV HETAA-
Aatewv oto avBpwmivo DNA mou €xouv cucxeTL-
oTel He TABOAOYIKEG KATAOTAOCELS. ETITPETEL KO-
po m texvoAoyia auth va HTtopovv va 6XeSLaeTouV
TpooeyYioeLg Latpkng akpPeiag, oL omoleg va me-
plAaupavouv tn dnuovpyia e€atopkevpévwy {wt-
K®V LOVTEAWV avOpOTILVWV AGHEVELHDV, KUTTAPLKES
Bepameleg ex-vivo, EMAOYT QAPULAKEVTIK®OV OUCLHOV
He xpnon opyavoeldwv, kabwg kat amevbelag Tpo-
ToToinon Tov avlpwTivov yoviSiopatog. Me §edo-
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HEVO OTLOL TTAPEUPBACELS AUTEG ELCEPXOVTALTIOT 0T
o@AIPA TOV EQPLKTOV, KAAX KOL TIG ETMLTTAEOV ONUA-
VTIKEG SUVATOTNTES TWV AUTWV TEXVOAOYLWV, TTOU
a@opoLV TNV LATPLKY, TN BLOTEXVOAOYIX KAB®WG KAt
™ Baowkn £pevva, elvat TOAU onpavtikd va Aapfa-
VovTaL VT YLV 0OTTOLHG SN TIOTE (PUOT G TTEpLOpLo ol

(PHARMACON)

1 GAAa TTpo A UATA TTOU PTTOPEL VO UTTAPXOUV KATA
™mv e@appoyn tous. Oa culntnBouvv ol TpdoPATES
€€eA€elG 0TO XWPO TWV TEXVOAOYLWV TPOTIOTIOMONG
Tou DNA kot Oa e€gTtaotovv ot SuvatdTnTEG IOV bi-
VEL TO UTIAPYOV ETITESO AVATITUENG YL EQAPULOYEG
ota media TG oVyxpovng Brolatpikng épgvvag. O

Genome editing technologies in the
service of personalised medicine

and gene therapy

Nektarios Tavernarakis
Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology-Hellas Medical
School, University of Crete, Heraklion, Crete, Greece

In recent years, we are witnessing an explosion of
technologies that allow DNA editing in various mod-
el organisms, even humans. Such technologies include
meganucleases, zinc finger nucleases (ZFNs), tran-
scription activator like effector nucleases (TALENSs)
and more recently the bacterial CRISPR/CAS system,
which has been adopted for use in eukaryotes. The ad-
vent of genome editing technologies has revolution-
ized genetics in organisms ranging from invertebrates
to mammals and enabled genetic manipulations not
previously possible, massively accelerating the pace
of research and discovery. The CRISPR/CAS system
is the latest addition in the arsenal of such tools and
even holds promise for allowing the modification of
the human genome in a reliable manner. Initially stud-
ied in bacteria, the CRISPR/CAS system is at the core
of a sophisticated prokaryotic immune response, pro-
tecting bacterial cells against phage infection. After its
initial successful implementation in eukaryotic cells,
the CRISPR/CAS system has proven remarkably versa-
tile and efficient with diverse applications in numer-
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ous organisms, including human cells. The system not
only allows the introduction of specific alterations to
the genome, such as insertions, deletions, single base
pair changes, gene knock-outs and replacements, etc.,
but also gene activation and silencing, chromosome
and locus labeling, chromatin remodeling and others.
The already demonstrated potential of CRISPR/CAS
brings closer the prospect of directed molecular in-
terventions towards restoring genetic lesions associ-
ated with human pathology. The development of pre-
cision medicine approaches, involving the generation
of personalized animal models of human diseases, as
well as ex vivo cell therapies, organoid-based drug
screening, and genome engineering are now entering
the realm of feasibility. Given the disruptive potential
of genome editing technologies relevant to medicine,
biotechnology and basic research it is important to
carefully consider caveats and limitations. We will dis-
cuss emergent developments and applications of ge-
nome editing technologies, as well as, considerations
arising at the current state of the art. [
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LUYXPOVEC TIPOCEYYIGELC YIX AVEVPEGT)
VE®V OEPATIEVTIK®V GTOXWV

Muyaéda ®idov
Tunua Biodoyikwv Epapuoywv kat Texyvoroyiwv Haveniothiuto lwavvivwv

H AVATITUEN VEWV @APUAK®WVY KAl BEpATIEL®V Elvat
amapaittn yo ™ BeAtiwon g modtnTag {wig
TV a00EVOV KAL TOV 0LKOYEVELWV TOVG. ESw, Ba ava-
AVoovpe TG oUyxpoves LeBoSoA0YIKEG TTPpOTEYYITELS,
OTIWG T TIPWTEOUIKT), 1] LETABOAOUIKT) KL T) BLOTIANpO@O-
PLKT] ETITPETOLY TNV AVAKAAVYM EPTIAEKOUEV WV HOPLAL-

KWV UNXaviopov, vtoymeinv BoSelkTwv Kot gappa-
KOAOYIK®V OTOXWV 0€ AGOEVELEG TWV OTIOLWV 1) LOPLAKT)
Béom Sev eivou mAN pwG Katavon . X cuveéxeLa, Ba ou-
{nmoovpe WG autd Ta peBodoroyikd epyoreia Bpi-
OKOUV EQUPUOYEG TNV EVPEDT VEWVY LTIOYM LWV Bepa-
TIEVTIKWV GTOYXWV O€ VEUPOYUXLATPLKESG SlaTaporyes. [

Advanced methodologies for identifying
novel therapeutic targets

Michaela Filiou
Department of Biological Applications and Technology University of loannina

iscovering novel therapeutic approaches is crucial
for the life quality of patients and their families.
Here, we will discuss how advanced methodological
tools such as proteomics, metabolomics and bioinfor-
matics allow the identification of implicated molecular

pathways, candidate biomarkers and pharmacological
targets for disorders with no fully elucidated molecular
mechanisms. We will then address how these methods
can be applied to identify novel candidate therapeutic
targets for neuropsychiatric disorders. ]

H E@pappoyn ¢ Tpiodiaotatng
ExtOmwong otnv PapuakevTIKI)

EAévn Towtafn
Touéag Papuaxevtiknc Teyvodoyiag, Tunua @apuaxevtikrg, EKITIA

HrpLGSLécorom] EKTUTIWOT) EVAL LA TIPWTOTIOPLOKT)
1€0080G TIPOCOETIKIG KATAGKEUNG TPLOSIAGTATWY
QVTIKELPEVWY, 1) oTtola BacileTal 0T EQAPULOYT ETTAA-
AMAwV EMOTPWOEWY VAIKOU. [TpoKeLTaL Yo Lo vea Te-
XVOAOY(Q, TX TTOAUSIACTATA TIAEOVEK T LATA TG OTIO(0G

€YOLV EQUPUOYN 0€ TTOAAOUG TOUELS, Tt TNV ApYLTEKTO-
VK £0G KOL TNV KATAOKELT] QUTOKIVI TWV. LTOV TOPER
NG PAPHUAKEVTIKIG 1) TPLOSLAOTATY EKTUTIWON XPNOL-
HLOTIOLE(TL TNV TEAELTALX SEKAETIO OE EPEVYNTIKO KLPI-
wg eTtiTedo, pe e€aipeoT TO TPOGPATA EYKEKPLUEVO ATIO
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Tov FDA @oappakeuTtiko poidv tayeiag amocabpwong.
0L oUYXPOVES ATIALTIOELS YL EEATOUIKEVHEVES (PAPHO-
KEUTIKEG LOPPEG XOPTYNOTS CUX VA LUE TIEPLOGOTEPX TOU
€VOG SpacTIKA 1)/KaL HE SLAPOPETIKA XUPAKTNPLOTIKA
amoSEGEVONG, 0E CUVSVACKO LE TN SuvATOTTA TTOPa-
YWYNG TIPOIOVT®V Ylor AUECT] XPT)OT) ATIO TOV AGHEVT] 0TO
XWPO oV SLpoPPWVETAL AUTH 1) avaykn (“use at the
point of need”), kaBloToUV TNV TPLOSIAGTATN EKTUTIW-
OT] JLLOt TEYVOAOYIQ TTOU PUTTOPEL VAL LKOVOTIOU|GEL AUTEG
TIG DEPATIEVTIKES AVAYKEG. X€ GUYKPLON UE AAAES TEXVO-
Aoyieg ko eE0TALO O TIPOCHETIKI G KATATKEUTG, OLTPLO-
SldoTatol EKTUTIWTES Elval ouvnBwg TayvTEPOL, OT-
vaTEpPOL KL EVKOAGTEPOL oTn XprioT. H adlomoinon twv

(PHARMACON)

TIAEOVEKTIUATWV QUTWV PTopel va cupfdAeL ot Sa-
HOPOWOT) PAPLAKEVTIKWV TIPOIOVTWV UE SIAPOPES YE-
WHETPLES KoL EEATOUKEVHEV XAPAKT PLOTLKA TTOU B
UTTOPOUcQV ETOTG VA GUVEVAGTOVV HE EVaL 1] TIEPLOGO-
TEPA SPACTIKA CUCTATIKA KAL £TGL VA TIPOKUYOUV VEEG
OUVOE0ELS IE TOUG KATAAANAOUG puBUOUG atoSEapey-
omMG. ZUVOTITIKG, 1] TPLOSLAOTATY EKTUTIWOT £XEL TT) SU-
vatomta vavootnpifel eite UTTdpXOUOES eiTe VEEG Oe-
PATIE(EG BEATLOVOVTAG TNV ATIOTEAECUATIKOTITA, TNV
ACPAAELX KL T GUUHOPPWOT) TOV aoBevr). ZTn oUYKe-
KpLpévn mapovoioon eényolvtal ot Baoikég Asttovpyieg
NG TPLOSLACTATNG EKTUTIWOTG, OL TUTIOL EKTUTIWTWV KO-
B¢ KAl 0L EQAPHOYEG TNG OTN PAPUAKEVTIKT. []

Applications & Perspectives of 3D
Printing in Pharmaceutics

Eleni Tsintavi
Division of Pharmaceutical Technology, Department of Pharmacy, NKUA

hree-dimensional printing (3DP) is a layer-by-layer

production of 3D objects from digital designs. Since
the 80s, 3DP has been used in a range of fields such as
automotive, architecture and aerospace. However, only
during the last decade, has 3DP technology attracted the
attention of the pharma sector and is being used mainly
ataresearch level, with the exception of the recently FDA
approved rapid disintegrating oral medicine. Although,
this technology is still very new in the pharmaceutical
field, some efforts have been made towards address-
ing issues in personalized medicine, product complex-
ity, design, on-demand manufacturing and multiple ac-
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tive ingredient dosage forms. Due to its attributes such
as the flexibility, robustness, versatility, cost effective-
ness and precision, the creation of delivery systems
with complex geometries, designs and different doses,
which could also combine additional active ingredients
with tailored release profiles can be exploited. Overall,
3DP has great potential not only to support therapies
and improve compliance, safety and efficacy but also be
anew and promising path to drug product development
and manufacturing. This presentation shows briefly how
3DP works, the various technologies and its applications
and perspectives in pharmaceutics. ]
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Cannabis sativa L.: Comparison of
different extraction techniques and
chromatographic analysis *

Kyriaki Hartalou
Department of Pharmacognosy & Chemistry of Natural Products, Faculty of Pharmacy,
National and Kapodistrian University of Athens (NKUA)

he present work was aimed at the comparison

of three different extraction methodologies and
development of anew, efficient and reliable technique for
the analysis of the main non-psychoactive cannabinoids
in fibre-type Cannabis sativa L. (hemp) inflorescences
(five samples belonging to the same population and
different harvest day). The extraction techniques that
applied in pulverized plant material include dynamic
maceration (DM), ultrasound-assisted extraction
(UAE) and microwave-assisted extraction (MAE), and
the main purpose was to obtain high extraction yield
of the target analytes, cannabidiolic acid (CBDA) and
cannabidiol (CBD), and cannabinoid recovery. For the
first two techniques, two protocols were compared
[(a) an extraction for 30 min and (b) a triple extraction
for 45 min]. However, the 45 min protocol had several
disadvantages and the first protocol was chosen as the
mostappropriate. Ultrasound-assisted extraction for 30
min with ethanol (EtOH) at 40 °C proved to be the most
suitable technique in the three of five hemp samples. For
the other two, microwave-assisted extraction for 30 min
with EtOH at 60 °C was more efficient.

The analysis of the target analytes in hemp extracts
was carried out by developing a new reversed-phase ul-
tra-high performance liquid chromatography (UPLC)
method coupled with a photodiode array (PDA) detec-
tor. It was used a Waters Acquity UPLC system (Waters
Corporation, Midford, MA, USA) and a Fortis SpeedCore
C18-PFP column (100 mm x 2.1 mm [.D., 2.6pm). The

MS

CBD

/MS CBD +0.877 CBDA)

CBDA (
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mobile phase which selected for the UPLC analysis, com-
posed of 0.1% formic acid (HCOOH) in both water (H,0)
and acetonitrile (ACN), under 10 min gradient elution.
The isolation of CBD, which was used as an analytical
standard for the quantification of cannabinoids, was per-
formed by preparative thin layer chromatography (Prep-
TLC). On the other hand, the analytical standard of CBDA
was isolated via an in-house centrifugal partition chro-
matographic (CPC) procedure, from previous work. For
the quantification of CBDA, CBD and total CBD*, external
standard calibration was performed at seven different
concentration levels, using mixed standard solutions of
CBDA and CBD in ACN. Chromatograms were acquired
at 225 nm and 210 nm for CBDA and CBD, respectively.
Finally, the 'H NMR (nuclear magnetic resonance) spec-
tra of the two cannabinoids were obtained and the peaks
were matched to the protons of the chemical structure
of CBDA and CBD.

To sum up, the conclusions that we have reached from
this comparative study are very interesting. The analyt-
ical method which optimized in the study was fully val-
idated to show compliance with international require-
ments. [t was applied to the characterization of five hemp
samples and it seems to be a very useful tool for the anal-
ysis of cannabinoids. With regard to seasonal variation,
the CBD content in plant material was quite high in the
initial stages of plant growth and showed a gradual fall
with the increase of the harvest day. At the same time,
the cannabinoid recovery as determined by UPLC-PDA,
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had no clear correlation with the yield of the extracts. Ul-
trasound-assisted extraction produced the highest ex-
traction yield, but dynamic maceration proved to have
higher level of CBDA recovery. From the other hand, the
highest level of CBD recovery was presented with UAE
and MAE methods. Finally, the conclusions of this exper-
imental study could have future prospects since the field
of fibre-type (and medical) cannabis is constantly evolv-
ing in many countries all over the world. The uses of C.
sativa vary so much and as it seems the scientific com-

PHARMAKEFTIK], 30, 3 (2018)

munity of the future will undertake with all the parts of
the plant.

Key Words

Cannabis sativa L., hemp, extraction, CBDA, CBD, DM,
UAE, MAE, Prep-TLC, UPLC-PDA, 'H NMR, cannabinoid
recovery

*Supervisor Professor
Sofia Mitakou, Professor, Department of Pharmacy,
School of Health Sciences, NKUoA [

Synthesis and pharmacological evaluation
of two new aromatic benzothiazines
as antihypercholesterolemic and anti-
inflammatory molecules *

Ariadni Tziara
Department of Pharmaceutical Chemistry, Faculty of Pharmacy
National and Kapodistrian University of Athens (NKUA)

therosclerosis is a multifactorial disease, and the

main cause of cardiovascular diseases. Three ma-
jor mechanisms contribute to its development: hy-
perlipidemia, inflammation and oxidative stress. The
multifactorial nature of atherosclerosis serves as a ba-
sis for the development of multifunctional molecules
in line of our research, which have the required phar-
macophores/functional moieties in order to provide
multitargeted activity.

In this study, two benzothiazine derivatives (I and
IT) were designed and synthesized. These molecules
combined structural moieties which may provide an-
tihypercholesterolemic, antioxidant and anti-inflam-
matory properties. They were synthesized by mod-
ifying existing methods, while their structure was
confirmed spectroscopically (1H-NMR). The activity
of the tested derivatives I and Il was evaluated both in
vitro and in vivo.

Antioxidant activity was evaluated in vitro, through
the inhibition of hepatic microsomal lipid peroxida-
tion, as well as the interaction with the stable free rad-
ical DPPH. As far as lipid peroxidation is concerned,
derivative I showed better inhibition compared to de-
rivative II (IC50 7 uM and 37 uM, respectively). The
tested derivatives also showed increased interaction
with the DPPH radical, which depicts their ability to
scavenge free radicals. Derivative Il showed impor-
tant activity, with an IC50 of 130 puM, while derivative
[ showed a 2-fold higher activity, with an IC50 of 70
pM. In addition, the contribution of derivatives I and II
to the increase of plasma total antioxidant capacity in
mice was studied in vivo. Results showed that deriva-
tive I caused a significant increase of 132%, whereas
derivative Il increased antioxidant capacity by 51%.

The anti-inflammatory activity of the tested deriv-
atives was studied in vitro, through their ability to
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inhibit the enzyme lipoxygenase (LOX), as well as in
vivo, through their contribution to the reduction of
carragennan-induced mouse paw edema. Derivative
[ inhibited LOX with an IC50 of 66 uM, whereas de-
rivative Il showed lower activity (IC50 103 uM). Both
derivatives were very effective in reducing edema in
the in vivo studies. Specifically, derivative I caused
a 50% edema reduction, while derivative Il a 58%
reduction.

The anti- hypercholesterolemic activity of the test-
ed derivatives was studied in vivo via the reduction of
total cholesterol levels in the plasma of hyperlipidem-
ic mice. Derivative I showed lower activity than deriv-
ative II (a reduction of 28% and 55%, respectively).

*Supervisor Professor:

(PHARMACON)

Angeliki Kourounaki, Associate Professor, Depart-
ment of Pharmacy, School of Health Sciences, NKUoA

Based on these results, the multifunctional nature
of the synthesized and tested derivatives is confirmed,
since they acted as antioxidant, anti-inflammatory
and antihypercholesterolemic agents. The results are
encouraging enough to establish derivatives I and II
as lead compounds for further research and optimiza-
tion, for providing more potent multifunctional agents
against atherosclerosis.

Key words

atherosclerosis; inflammation; oxidative stress; an-
ti-inflammatory; antioxidant; antihypercholester-
olemic; multitargeted activity; multifunctional mol-
ecules; synthesis; in vitro; in vivo O

Synthesis of gold nanoparticles and application in
pcr: amplification for breast cancer detection*

Christina Kolliopoulou, Anastasia Seimeni
Department of Pharmaceutical Technology, Department of Pharmacy, University of Patras

Introduction

Breast cancer detection is a matter of high interest and
concern among researchers, as it is crucial for the next-
step therapeutic decisions and finally patient’s survival.
Circulating tumor DNA (ctDNA) is related to breast can-
cer development and thus, screening of tumors using
ctDNA blood detection is highly sensitive and may signif-
icantly improve early-stage diagnosis. Nanomaterial-as-
sisted PCR using gold nanoparticles (AuNPs) has recent-
ly been applied to dramatically improve the specificity
and sensitivity of PCR, achieving better cancer-associat-
ed gene detection. The present study aims to construct a
new AuNP-thiolated oligodeoxynucleotide (AuNP-ODN-
ThiC3) nanocomposite for application into PCR reaction
and examine its impact on the sensitivity of the method.
Any improvement in the sensitivity of the method could
contribute to earlier breast cancer detection.

128

Methods
Synthesis of Gold Nanoparticles (AuNPs): 10 mL of boil-
ing HAuCl4 solution (1 mM) was mixed with 0,25 mL of
preheated trisodium citrate (100 mM) under stirring for
1 h at 300 rpm. The solution was dried and redispersed
in PCR-grade H20 at final concentration of 0,0185 g/ml.

Synthesis of AuNP-thiolated oligodeoxynucleo-
tide(ODN-ThiC3): ODN-ThiC3 was dissolved in Tris-HCl
buffer solution at final concentration of 264 pg/mL. ODN-
ThiC3 was incubated in solution of AuNPs for 16 h and,
then, the AuNPs-ODN-ThiC3 conjugates were aged in
phosphate buffered saline (10 mM, pH 7.0) with 0.1 M
NaCl for 24 h. The precipitate was redispersed in 1 mL
of phosphate buffered saline (10 mM, pH 7.4) with 0.2 M
NaCl.

PCR assays: Specifically designed primers were used to



;EE ZITA

MEDICAL MAMSEEME N

PHARMACEUTICAL ATHENIAN CONGRESS

www.hsmc.gr/en/pharmakeftiki-journal/

TRARATIR E‘ 5
TR #d

®APMAKEYTIKH, 30, 3 (2018)

(PHARMACON)

amplify a 237 bp highly non-coding region upstream of the
S0X21 gene. Forward primer [5'-AGCCCTTGGGGAGTT-
GAATTGCTG-3"] (ODN), reverse primer [5'-GCACTC-
CAGAGGACAGCGGTGTCAATA-3"] and 3-thiol-modified
oligonucleotide forward primer [5'-AGCCCTTGGGGAGTT-
GAATTGCTG(ThiC3)-3'] (ODN-ThiC3), used instead of for-
ward primer in AuNP-ODN-ThiC3-assisted PCR. After per-
forming all PCR reactions (optimized as presented in the
RESULTS section) and in order to visualize PCR products
(10 pL), the samples were migrated on 15% SDS-PAGE gel.
Electrophoresis was run ata constant 120 V for 1h 45 min
and a silver staining protocol was performed for the vis-
ualisation of the bands. Thereafter, the gels were scanned
and the bands were analysed by ColorTest software.

Results

The specificity of the primer pairs for the desired DNAre-
gion was analyzed first by single conventional PCR. The
size of the amplified products was identical with the ex-
pected target fragments (237 bp). The optimization of
PCR was performed with the following pipetting and cy-
cling instructions for conventional,

AuNP-assisted PCR and AuNP-ODN-ThiC3-assisted
PCR: 0,25 pL of EliZyme HS Robust Polymerase (5U/L), 5
uL of 5x EliZyme HS Robust Buffer (includes 15 mM MgCI2
and 5 mM dNTPs), 0,5 pL of forward primer (0,5 uM), 0,5
uL ofreverse primer (0,5 pM) and 1 pL (528,0 ng) of chick-
en genome DNA were mixed. All reaction mixtures were
adjusted to a final volume of 25 pL with PCR-grade H20
and the difference between the samples was the volume
of the AuNPs or AuNPs-ODN-ThiC3 solution, depending
on the type of PCR performed. The thermal PCR proce-
dure was: 2 min at 95 °C for initial denaturation, followed
by 35 cycles of: 15 s at 95 °C for denaturation, 15 s at 59
°Cforannealingand 15 s at 72 °C for extension. A final ex-
tension was performed for 1 min at 72 °C, followed by a
20 min cooling period at 4 °C. To perform AuNP-assisted
PCR, different reaction mixtures were made by adding a
different volume (0.55, 1.10, 2.20, 3.30, 4.40, 5.50 & 8.75
uL) of synthesized AuNPs (18.50 mg/mL) to convention-
al PCR mixtures, obtaining different AuNPs’ final concen-
trations (407, 814, 1628, 2442, 3256,4070 & 6475ug/
mL) in each mixture. The bands obtained by the electro-

PHARMAKEFTIK], 30, 3 (2018)

phoresis underwent densiometric quantification by Colo-
rTest software. The enhancement of amplification yield
(%) of the desired DNA sequence was defined as a ra-
tio of the density value of the target DNA band obtained
with AuNP-assisted PCR to the density value of the target
DNA band observed with conventional PCR, which is as-
signed to a value of 0%. In AuNP-assisted PCR, the concen-
tration of AuNPs that assigns to maximum density of the
bands, thus to the largestamount of the PCR product, was
identified to be the optimum concentration. The concen-
tration of gold colloid that most influences the PCR effi-
ciency was experimentally determined to be 814 pg/mL,
showing maximum amplification enhancement of 40%.
An enhancement of 34% was achieved with 407 pg/mL
AuNPs. It was also observed, that as the concentrations
of the AuNPs were exceeding 814 pg/mL, the PCR am-
plification was proportionally inhibited. In a next step,
AuNP-ODN-ThiC3 nanocomposites were applied in PCR,
in order to testits sensitivity in comparison with both con-
ventional and AuNP-assisted PCR. The bands were ana-
lysed as previously and the yield for 407 pg/mL concen-
tration of AuNPs was 181% enhanced comparing to the
conventional PCR, while an enhancement of 165% was
achieved with 814 pg/mL concentration of AuNPs. The
AuNPs did improve the yield of PCR though no effects on
the specificity were observed. Several hypotheses were
proposed so as to explain the observed enhancement in
PCR outcomes when AuNPs are present. One hypothetic
mechanism refers that AuNPs may adsorb primers more
strongly than DNA template, and this selectivity largely
minimizes mispairing between primers and templates
during DNA amplification. Therefore, we hypothesized
that increasing the binding interaction between AuNPs
and primers, the AuNP-assisted PCR procedure was even
more enhanced. For this purpose, an AuNP-ODN-ThiC3
nanocomposite was constructed, taking advantage of the
reported chemisorption of thiol-modified ODNs at the
AuNPs surface.

Conclusions

In conclusion, the use of AuNPs open new opportu-
nities for improving PCR-based techniques, among
which the improvement of PCR-based ctDNA blood
detection may optimize breast cancer diagnosis, al-
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lowing earlier tumor detection and improved breast
cancer management.

Keywords
polymerase chain reaction, gold nanoparticles, nanocom-
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posites, breast cancer
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Robustness evaluation in HPLC method for the
determination of potential genotoxic impurities
of rabeprazole using fractional factorial design *

Valia Roumana, Christoforos Bouzoukas
Department of Pharmaceutical Chemistry, Faculty of Pharmacy
National and Kapodistrian University of Athens (NKUA)

he robustness of an analytical method shows the

method’s capacity to be repeated under differ-
ent circumstances or in different laboratories, without
any important differences in the results. The robustness
evaluation of a method, examines the differences in the
results when small, deliberate changes in the parameters
of the method are done. It was first used to avoid prob-
lems in interlaboratory studies and to explain potential
variability in the results.

The Experimental Design (DoE) is a systematic and
statistical study of experimental responses through se-
lected experiments that give the maximum number of
information by carrying out the smallest possible num-
ber of experimental procedures. The Experimental De-
sign can be applied in robustness tests, where it provides
the chance of changing more than one factors at a time.

In this paper, a Fractional Factorial Design (FrFD) is
used for the robustness test of the analytical procedure
for the separation of rabeprazole from its two potential
genotoxic impurities (CPAR, FBCI).

The factors thatare examined are the following: %ACN
in the mobile phase, pH of the mobile phase, concentra-
tion of the buffer, A in which the absorbance is measured,
and the flow rate of the mobile phase. Those factors are
examined in two levels: a low one (-1) and a high one
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(+1), so the number of experiments reaches the 16. In
this number are added three repetitions of the nominal
level, so the final number of experiments that are carried
outin this paperis 19. Moreover, the responses that were
examined are the kK'rabe, kK'CPAR, KFBCI, SFBCI-rabe and
the areas of the peaks of FBCI and of CPAR.

The next step includes a mathematical calculation of
the Effect of each factor to each one of the responses, us-
ing formulas from the international Bibliography. Subse-
quently, a graphical evaluation of the results is organized,
through normal plots, half-normal plots and Paretto
charts. In this way, the statistically important factors for
the responses are found and distinguished from the un-
important ones. The final step of the paper includes the
calculation of confidence intervals for the statistically
important factors. In these intervals, the method is con-
sidered to be robust.

Key words
robustness evaluation, experimental design, HPLC, frac-
tional factorial design
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Cancer human immune treatment: new
therapeutic approaches and experimental
applications to treatment of melanoma
by the use of pulmonary adhesives*

Maria Siskou
Department of Pharmacology, Department of Pharmacy, Aristotle University of Thessaloniki

According to latest estimates, cancer is becoming an
increasing health risk on a global scale. The inci-
dence rate is rising despite the range of treatment op-
tions and drugs that are available. Often conventional
cancer drugs are also associated with significantadverse
effects and poor response of the patient. Consequently,
novel cancer treatment modalities are urgently needed,
especially for the treatment of metastatic solid tumors
that are refractory to standard therapies. One promis-
ing approach in the treatment of such advanced cancers
is immunotherapy. Immunotherapy is a treatment that
uses certain parts of a person’s immune system to fight
diseases such as cancer. In particular, cancer immuno-
therapy can include oncolytic viruses, which selectively
replicate in and destroy cancer cells, and adoptive T-cell
therapy, in which the patientis administered with ex vivo
expanded tumor-targeting T-cells. Both of these thera-
peutic approaches have shown the capacity to elicit an-
ti-tumor immunity, but efficacy in clinical settings has
been suboptimal. Now, new therapeutic approaches try
to combine them, in order to eradicate cancer in a more
efficient and personalized way.

The purpose of this diploma thesis was to study the
therapeutic efficacy of a combinational cancer immuno-
therapy in a preclinical animal model, which included
immunocompetent C57BL/6 female mice bearing B16-
OVA melanomas. The studies tried to assess how the
presence of anti-adenoviral CD4 or anti-adenoviral CD8
T cells affects oncolytic immunovirotherapy.

The therapeutic scheme included the combination of
acancer vaccine (PeptiCRAd) with the adoptive transfer
of allogenic anti-adenoviral T cells. PeptiCRAd is a nov-

el viral platform where tumor-specific peptides can be
attached onto the viral capsid so as to allow the devel-
opment of cancer eradicating tumor-specific immunity.
To this end, we used the genetically modified adenovi-
rus Ad5-A24-CpG and the peptide poly K-SIINFEKL. The
virus used was produced, purified and characterized in
the ImmunoViroTherapy laboratory of the University of
Helsinki, in the terms of my thesis work. To investigate
if the oncolytic activity of the peptide-coated virus (i.e.
PeptiCRAd) and to understand if the KKKKKKSIINFEKL
peptide could have any toxic effect upon tumor cells, we
performed a MTS viability assay.

For the adoptive transfer of the anti-adenoviral lym-
phocytes, T cells were isolated from immunocompetent
C57BL/6 mice preimmunized with the Ad5-A24-CpG.
Their immunological response to the virus was checked
by analyzing their serum. The isolated T cells were divid-
ed into CD4+ and CD8+ populations and cultured ex vivo,
in order to use them for the treatment of a second group
of C57BL/6 mice bearing B16-OVA tumors. By making
different therapeutic groups, we examined the synergis-
tic anti-tumor efficacy of PeptiCRAd with the different T
cell populations.
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This thesis work was supervised by both the laborato-
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Helsinki. In particular; all the experiments were conduct-
ed in the facilities of the University of Helsinki, but the to-
tal work was tutored by both Professors

Indeed, intratumoral injections of PeptiCRAd in
combination with CD4+ or CD8+ anti-adenoviral T
cells showed interesting data. We saw that the com-
bination of the isolated CD4+ along with PeptiCRAd
had the best in vivo efficacy since it could control
better the tumor volume by the time. We also no-
ticed that the adoptive transfer of the isolated CD8+
T lymphocytes did not inhibit the tumor growth sig-
nificantly, underlying the pivotal role of the CD4+ in
oncolytic immunotherapies.

Overall, the results obtained from this experimental
work give new insights into cancer immunovirothera-
py, as the combinational approach studied in this pre-

(PHARMACON)

clinical setting seems to represent a rational and effec-
tive approach on melanoma treatment.

This thesis work was supervised by both the laborato-
ry of Pharmacology of the faculty of Pharmacy, Aristotle
University of Thessaloniki and the ImmunoViroThera-
py (IVT) laboratory of the faculty of Pharmacy, Universi-
ty of Helsinki. In particular; all the experiments were con-
ducted in the facilities of the University of Helsinki, but
the total work was tutored by both Professors Vincenzo
Cerullo (University of Helsinki) and Ioannis Vizirianakis
(Aristotle University of Thessaloniki).

Key words

immunotherapy, immune-oncology, combination immu-
notherapy, melanoma, oncolytic adenovirus, cancer vac-
cine, PeptiCRAd, adoptive T-cell therapies

Application of Real-Time qRT-PCR for the
determination of TNF-a gene expression in the liver,
kidney and lungs in the context of investigation
of the possible protective effect of silibin, after
surgical liver ischemia / reperfusion in rats

Anastasia-Irini Georgakopoulou
Pharmaceutical Technology, Faculty of Pharmacy,National and Kapodistrian University of Athens (NKUA)

Background: Ischemia/reperfusion (I/R) injury of the
liver is the result of significant reduction of liver blood
supply followed by acute or gradual reperfusion. The
injury may occur during prolonged periods of vascular
clamping as well as during reperfusion after transplan-
tation, and may be clinically relevant, involving also oth-
er organs such as lungs, heart, intestine and kidney. Al-
though surgical approaches have been proposed to limit
cell damage in I/R syndrome of the liver; the research is
focused on pharmacological agents that may decrease
I/R effect on liver cells. The flavonoid “silibinin” (SLB)
the major bioactive constituent of silymarin (the natu-
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ral extract of milk thistle seed - Silybum marianum), is
an antioxidant and hepatoprotective agent mainly used
for the protection against toxic liver damage, after con-
suming poisonous mushrooms Amanita phalloides. SLB
has been widely used in the treatment of hepatic disor-
ders and the protection against hepatobiliary problems
of varying origin. Recently the hepatoprotective, nephro-
protective and anti-inflammatory effect of SLB under liv-
er I/R conditions was demostrated, through the reduc-
tion of the expression of specificbiomarkers in liver (Fas/
FasL, HMGB-1, CD45) and kidney (TNF-a and M30) tis-
sues as well as by pharmacokinetic results showing high-
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er liver accumulation and slower plasma elimination of
SLB in ischemic animals (1,2).

Aim: The present work aims to further explore the pre-
vious findings with the quantitative determination of the
expression of specific genes that are involved in the inju-
ry occurred during hepaticI/R such as TNF-a, not only in
the liver but also in the kidneys and lungs.

Methods: 45 Wistar rats, age 13.25+4.40 weeks, body
weight 314.41+£56.01g (liver weight 11.30+1.41g) were
included in the I/R experiment. Rats were randomized
in nine groups: 1) Sham group (n=>5, experimental an-
imals subjected to only anesthesia and open-close lap-
arotomy), 2) Control groups (C) (n=20, 4 groups of 5
animals, each group representing one sampling time),
with animals subjected to anesthesia, laparotomy, vas-
cular occlusion of the hepatic artery and the portal vein
for 45 min using atraumatic micro-vascular clips, reper-
fusion, abdominal closure, and euthanasia after 60, 120,
180 and 240 min (C60, C120, C180, C240, respective-
ly), 3) SLB groups (Si) (n=20, 4 groups of 5 animals, each
group representing one sampling time), with animals
subjected to anesthesia, laparotomy, vascular occlusion
for 45 min, administration of the lyophilized SLB-HP-§3-
CD product intravenously immediately before reperfu-
sion (5 mg/kg body weight), abdominal closure and eu-
thanasia after 60, 120, 180, 240 min (Si60, Si120, Si180,
Si240, respectively). During ischemia time the animals
were under anesthesia. After completion of reperfusion,
at the specified time points of euthanasia, liver, kidneys
and lungs were removed, washed thoroughly with nor-
mal saline, weighed and frozen at -800 C until q-RT-PCR
analysis. Frozen samples were grided under liquid nitro-
gen and the RNA extraction protocol was applied. Total
mRNA was UV assayed and used for the two steps RT-PCR
cDNA synthesis. cDNA was then used for the real time
gRT-PCR analysis.

Results: Increased gene expression of TNF-a was
found in control group after hepatic I/R, not only in the
liver but also in the kidneys and lungs compared to the
Sham group (p<0.05). Time dependent increase of the

PHARMAKEFTIK], 30, 3 (2018)

TNF-a gene expression was observed in the liver and the
kidneys of the control group animals with higher expres-
sion 240 min (p=0.03) and 120 min (p=0.02) after I/R,
respectively (and in comparison to the kat Sham group,
p<0.05), while in the lungs not statistically significant dif-
ference of TNF-a gene expression was observed at the
studied time points after hepatic I/R (but significant in-
crease in comparison to the ko Sham group, p<0.05).

After hepatic I/R SLB was found to have protective ef-
fect to the injury induced not only to the liver but also
to the kidneys and lungs. Time dependent decrease of
TNF-a gene expression was observed in the liver and the
kidneys of the Si group animals (received i.v. SLB 5mg/
kg) with lower expression 180 min and 240 min after
I/R at kidneys and liver, respectively, while in the lungs
not statistically significant difference of TNF-a gene ex-
pression was observed at the studied time points after
hepaticI/R.

The higher protective effect of SLB was observed at the
same time points after [/R i.e. 120-180 min in the kid-
neys, 240 min in the liver and 120-240 min in the lungs
with TNF-a gene expression significantly decreased com-
pared to the control group (p<0.05).

Conclusion: In conclusion, TNF-a gene expression
was increased in liver, kidneys, and lungs after hepat-
ic I/R injury. SLB significantly decreased TNF-a expres-
sionin atime dependent manner not only in the liver but
also in the kidneys and lungs. These results consist great
evidence of the possible use of SLB as protective agent
against injury that may occur during prolonged periods
of vascular clamping as well as during reperfusion after
transplantation.

Key words
liver ischemia/reperfusion; silibinin; TNF-a;
inflammation
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* 4-6 MARCH 2019, PARIS, FRANCE

“International Conference on PharmScience Research & Development” (Pharma R&D-2019)
https://pharmaconference.com

¢ 6-8 MARCH 2019, FRANKFURT, GERMANY

EUFEPS Annual Conference 2019: Personalized Medicines, Targeted Therapies,
Precision Drug Delivery

¢ 15-17 MAY, 2019 AMSTERDAM, NETHERLANDS

2nd EUROPEAN CHEMISTRY CONFERENCE, ECC-2019
http://europeanchemistry.madridge.com

¢ 10-13 JUNE, 2019, KRAKOW, POLAND
EFMC-ACSMEDI: Medicinal Chemistry Frontiers 2019

¢ 23-27,JUNE 2019, IOANNINA, GREECE

CMTPI-2019: 10th International Symposium on Computational Methods in Toxicology and
Pharmacology Integrating Internet Resources
http://cmtpi.net/

¢ 27-30]JUNE, 2019 PRAGUE, CZECH REPUBLIC

11th Joint Meeting on Medicinal Chemistry 2019
https://www.jmmc2019.cz/

1-5SEPTEMBER 2019, ATHENS, GREECE

EFMC-ASMC'19 - EFMC International Symposium on Advances in Synthetic and Medicinal Chemistry
http://www.rsc.org/events/detail /35235 /efmc-asmc19-efmc-international-symposium-on-advances-
in-synthetic-and-medicinal-chemistry

« 08-11 SEPTEMBER, 2019 ISTANBUL, TURKEY

12th AFMC / AIMECS 2019
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http://www.aimecs2019.org/
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