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Research topics:

1. Development of capillary electrophoresis methods for the determination of pharmaceutical
substances from pharmaceutical preparations

1.1. Development of capillary electrophoresis methods for the simultaneous determination of
pharmaceutical substances with similar structural and physico-chemical characteristics
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1.2. Development of capillary electrophoresis methods for the simultaneous determination of
pharmaceutical substances from fixed dose combinations

1.3. Developement of capillary electrophoresis methods for the determination of the presence of
illicit substances in adulterated dietary supplements

2. Applications of capillary electrophoresis in the analysis of chiral pharmaceutical substances
2.1. Cyclodextrins as chiral selectors in the enantioseparation of pharmaceutical substances by
capillary electrophoresis

2.2. Neutral cyclodextrins vs. ionized cyclodextrins in in the chiral separation of pharmaceutical
substances by capillary electrophoresis

2.3. Method development and optimization for the separation and determination of enantiomers in
pharmaceutical preparations by capillary electrophoresis

2.4. Application of experimental design in the developement of chiral separation methods for
pharmaceuticals by capillary electrophoresis

2.5. Verification of chiral impurities and enantiomer ratio of pharmaceuticals by capillary
electrophoresis

2.6. High performance liquid chromatography vs. Capillary electrophoresis in modern chiral
analysis

3.Applications of capillary electrophoresis in the analysis of biological samples
3.1.Development of capillary electrophoresis methods for determination of pharmaceutical
substances from biological samples (urine, plasma).

4. Application of capillary electrophoresis in the analysis of food

4.1. Development of capillary electrophoresis methods for the determination of honey composition
4.2. Development of capillary electrophoresis methods for the determination of xenobiotics
presence in honey

Relevant techniques:
Capillary electrophoresis (CE)
High performance liquid chromatography (HPLC)

Relevant in extenso ISI and BDI articles of the student scientific research team (student’s
name is highlighted):

ISI articles:

1. Hancu G. Modroiu A. Chiral Switch: Between therapeutical benefit and marketing strategy,
Pharmaceuticals, 2022, 15 (2), 240, doi: 10.3390/ph15020240, FI: 5,215 (Q1)
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Review

Chiral Switch: Between Therapeutical Benefit and
Marketing Strategy

Gabriel Hancu *1 and Adriana Modroiu f

Department of Pharmaceutical and Therapeutic Chemistry, Faculty of Pharmacy, George Emil Palade University
of Medicine, Pharmacy, Science and Technology of Tirgu Mures, 540142 Targu Mures, Romania;
adriana.modroiu@umfst.ro

* Correspondence: gabriel hancu@umfst.ro
t These authors contributed equally to this work.

2. Carcu-Dobrin M. Hancu G. Papp L.A. Fuldp 1. Chiral discrimination of mexiletine enantiomers
by capillary electrophoresis using cyclodextrins as chiral selectors and experimental design method
optimization, Molecules, 2022, 27(17), 5603, doi: 10.3390/molecules27175603, FI: 4,927 (Q2).
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Article
Chiral Discrimination of Mexiletine Enantiomers by Capillary

Electrophoresis Using Cyclodextrins as Chiral Selectors and
Experimental Design Method Optimization

Melania Circu-Dobrin 1'f, Gabriel Hancu 1* 10, Lajos Attila Papp 11 and Ibolya Fialop 2

Department of Pharmaceutical and Therapeutic Chemistry, Faculty of Pharmacy, University of Medicine,
Pharmacy, Science and Technology “George Emil Palade” of Tdrgu Mures, 540142 Targu Mures, Romania
Department of Toxicology and Biopharmacy, Faculty of Pharmacy, University of Medicine, Pharmacy, Science
and Technology “George Emil Palade” of Tirgu Mures, 540142 Tirgu Mures, Romania

Correspondence: gabriel. hancu@umfst.ro

t These authors contributed equally to this work.

3. Hancu G. Orlandini S. Papp L.A. Modroiu A. Gotti R. Furlanetto S. Application of experimental
design methodologies in the enantioseparation of pharmaceuticals by capillary electrophoresis: a
review, Molecules, 2021, 26(15), 4681, doi: 10.3390/molecules26154681, FI: 4,927.
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Review

Application of Experimental Design Methodologies in the
Enantioseparation of Pharmaceuticals by Capillary
Electrophoresis: A Review

Gabriel Hancu 't . Serena Orlandini Lt . Lajos Attila Papp 1= , Adriana Modroiu 1, Roberto Gotti ?
and Sandra Furlanetto 2

Department of Pharmaceutical and Therapeutic Chemistry, Faculty of Pharmacy, University of Medicine,
Fharmacy, Science and Technology “George Emil Palade”, 540142 Targu Mures, Romania;

gabriel hancu@umfst.ro (G.H.); adriana modroiu@umfst.ro (A.M.)

Drepartment of Chemistry “U. Schiff*, University of Florence, 50019 Florence, Italy;
serena.orlandini@unifi.it (5.0.); sandra_furlanetto@unifi.it (S.F.)

Department of Pharmacy and Biotechnology, University of Bologna, 40126 Bologna, Italy;
roberto.gotti@unibao.it

Correspondence: lajos papp@umfst ro; Tel : +40-265210407

t These authors share the first authorship.

5. Carcu-Dobrin M. Hancu G. Papp L.A. Filop I. Kelemen H. Development of a chiral capillary
electrophoresis method for the enantioseparation of verapamil using cyclodextrins as chiral
selectors and experimental design optimization, Symmetry, 2021, 13, 2186, doi:
10.3390/sym13112186; FI: 2,940 (Q2)
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Article

Development of a Chiral Capillary Electrophoresis Method for
the Enantioseparation of Verapamil Using Cyclodextrins as
Chiral Selectors and Experimental Design Optimization

Melania Circu-Dobrin ''*¥, Gabriel Hancu ¥, Lajos Attila Papp !, Ibolya Fiilép 2 and Hajnal Kelemen

! Department of Pharmaceutical and Therapeutic Chemistry, Faculty of Pharmacy, University of Medicine,

Pharmacy, Science and Technology “George Emil Palade” of Targu Mures, 540142 Targu Mures, Romania;
gabriel. hancu@umfst.ro (G.H.); lajos.papp@umfst.ro (L.A.P.); hajnal kelemen@umfst.ro (H.K.)

Department of Toxicology and Biopharmacy, Faculty of Pharmacy, University of Medicine, Pharmacy, Science
and Technology “George Emil Palade” of Targu Mures, 540142 Targu Mures, Romania; ibolya. fulop@umfst.ro
Correspondence: melania.carcu@umfst.ro

t These authors share the first authorship.

6. Milan A. Hancu G. Lupu D. Budau M. Garaj V. Kelemen H. Venlafaxine chiral separation by
capillary electrophoresis using cyclodextrin derivatives as chiral selector and experimental design
method optimization. Symmetry, 2020, 12(5):849, FI: 2,645 (Q2).
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Article

Venlafaxine Chiral Separation by Capillary
Electrophoresis Using Cyclodextrin Derivatives
as Chiral Selector and Experimental Design
Method Optimization

Andreea Milan ', Gabriel Hancu '*, Daniela Lupu !, Monica Budau !, Vladimir Garaj 2
and Hajnal Kelemen '

1 Department of Pharmaceutical Chemistry, Faculty of Pharmacy, University of Medicine, Pharmacy, Science
and Technology “G.E. Palade” of Targu Mures, Gh Marinescu 32, 540142 T[lrgu Mures, Romania;
andrcm.miI.m@yalmo.com (A.M.); daniclailupu@hotmail.com (D.L.); moniqchﬂud.\u@.’_vahoo.com (M.B.);
hajnal kelemen@umfst.ro (H.K.)

Department of Pharmaceutical Chemistry, Faculty of Pharmacy, Comenius University of Bratislava,
Odbojdrov 10, 83232 Bratislava, Slovakia; garaj@fpharm.uniba.sk
Correspondence: gabriel. hancu@umfst.ro; Tel.: +40-265-21-55-51

check for
Received: 2 May 2020; Accepted: 20 May 2020; Published: 22 May 2020 updates

7. Carcu-Dobrin M. Sabiu A. Hancu G. Gyéresi A. Rusu A. Kelemen H. Papp LA. Carje A. Chiral
discrimination of amlodipine from pharmaceutical products using capillary electrophoresis.
Brazilian Journal of Pharmaceutical Sciences, 2020, 56:€18259, FI: 0,814.

8. Sarkany A. Hancu G. Carje A. Driagut C. Papp LA. Chiral separation of tramadol enantiomers
by capillary electrophoresis using cyclodextrins as chiral selectors and experimental design
method optimization. Chemical Papers, 2019, 73, 2363-2370, FI: 1,246.

Chemical Papers (2019) 73:2363-2370
https:/{doi.org/10.1007 /511696-019-0078%-8

ORIGIMNAL PAPER d"}

Check Tor
updates

Chiral separation of tramadol enantiomers by capillary electrophoresis
using cyclodextrins as chiral selectors and experimental design
method optimization

Anita Sarkany' - Gabriel Hancu'® - Anca Carje? - Claudiu Dragut’ - Lajos Attila Papp’

9. Hancu G. Toncean A. Podar D. Sarkany A. Driagut C. Barabas E. Simultaneous determination
of anthelmintic drugs by capillary electrophoresis using cyclodextrins as buffer additives. SN
Apllied Sciences, 2019, 1:478.

10.. Budau M. Hancu G. Szab6 ZI. Kelemen H. Rusu A. Muntean DL. Cérje AG. Captisol® as
chiral selector in capillary electrophoresis of non-acidic drugs. Journal of the Chilean Chemical
Society, 2017, 62(3):3566-3571, FI: 0,463.
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11. Carcu-Dobrin M. Budau M. Hancu G. Gagyi L. Rusu A. Kelemen H. Enantioselective analysis
of fluoxetine in pharmaceutical formulations by capillary zone electrophoresis. Saudi
Pharmaceutical Journal, 2017, 25, 397-403, FI: 3,11 (Q2).

King Saud University

et s Saudi Pharmaceutical Journal

wowrw. kesmedusa

ORIGINAL ARTICLE

Enantioselective analysis of fluoxetine in W) o
pharmaceutical formulations by capillary zone
electrophoresis

Melania Carcu-Dobrin ®, Monica Budiu *, Gabriel Hancu ™", Laszlo Gagyi",
Aura Rusu”, Hajnal Kelemen *

* Deparivent of Pharmacesiioel Chemistry, Facudty of Pharmacy., University of Medicive and Pharmacy of Tirge Mures,
Trrgu Murey, Romania
b 5C VimSpectrior SRE, Tirge Murey, Rowvania

12. Stiacescu S. Hancu G. Gagyi L. Soare RM. Kelemen H. Simultaneous determination of
hydrochlorthiazide and telmisartan from pharmaceutical preparations using capillary
electrophoresis. Studia Chemia UBB, ISSN 1224-7154 (print), ISSN 2065-9520 (online), 2017,
LXI1I, 2, 189-198, FI: 0,305.

13. Mircia E. Hancu G. Nitu O. Kelemen H. Carcu-Dobrin M. Gaz SA. Balaci T. Simultaneous
determination of fibrates by micellar electrokinetic capillary chromatography. Farmacia, 2017,
65(1), 109-113, FI: 1,507.

14. Hancu G. Neacsu A. Papp LA. Ciurba A. Simultaneous determination of amoxicillin and
clavulinic acid in pharmaceutical preparations by capillary electrophoresis. Brazilian Journal of
Pharmaceutical Sciences, 2016, 52(2): 281-286, FI: 0,474.

15. Hancu G. Hilochie A. Vlad R.A. Cérje A. Tero-Vescan A., Enantiomeric separation of
sibutramine by capillary zone electrophoresis. Journal of the Brazilian Chemical Society, 2016,
26(7): 1116-1120, FI: 1,198.

16. Modroiu A. Hancu G. Vlad RA. Sticescu S. Soare R. Kelemen H. Simultaneous determination
of amlodipine and telmisartan from pharmaceutical products by capillary electrophoresis, Current
Issues in Pharmacy and Medical Sciences. 2016. 29(1): 42-45.

17. Szab6 Z.1. Téth C. Hancu G. Muntean DL., Simultaneous chiral separation of four H1-

antihistamines by capillary zone electrophoresis using a dual cyclodextrin system, Chromatograhia,
2015, 78(21): 1377-1384, doi: 10.1007/s10337-015-2967-y, ISSN: 0009-5893 (print), 1612-1112
(online), FI: 1,332.
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18. Hancu G. Papp L.A. Rusu A., Chiral separation of the enantiomers of omeprazole and
pantoprazole by capillary electrophoresis. Chromatographia, 2015, 78: 279-284, FI: 1,332.

19. Hancu G. Cérje A. luga I. Fulop 1. Szabo Z.1. Cyclodextrine screening for the chiral separation
of carvedilol by capillary electrophoresis. Iranian Journal of Pharmaceutical Research, 2015, 14(2):
425-433, FI: 1,352.

20. Hancu G. Sasebesi A. Rusu A. Kelemen H. Ciurba A. Study of the electrophoretic behavior of
cephalosporins by capillary zone electrophoresis. Advanced Pharmaceutical Bulletin, 2015, 5(2):
223-229.

21. Hancu G. Budau M. Kéantor L.K. Carje A. Cyclodextrine screening for the chiral separation
of amlodipine enantiomers by capillary electrophoresis. Advanced Pharmaceutical Bulletin, 2015,
5(1): 35-40.

22. Hancu G. Samarghitan C. Rusu A. Mircia E. Sotalol chiral separation by capillary
electrophoresis. Journal of Chilean Chemical Society 2014, 59(3): 2559-2562, FI: 0.4609.

23. Ciurba A. Hancu G. Cojocea L. Sipos E. Todoran N. Development of new formulation and its
evaluation by capillary electrophoresis of tablets containing tramadol hydrochloride and
paracetamol. Pharmaceutical Development and Technology 2014, 19(7): 833-838, FI: 1.335.

24. Hancu G. Rusu A. Simon B. Boia G. Gyéresi A. Simultaneous separation of ciprofloxacin,
norfloxacin and ofloxacin by micellar electrokinetic chromatography. Journal of Brazilian
Chemical Society 2012, 23(10): 1889-1894, FI: 1.283.

Papers presented at scientific meetings by students member of the scientific research group
(student’s name is highlighted):

1. Milan A. Hancu G. Venlafaxine enantioseparation by capillary electrophoresis using
cyclodextrins as chiral selectors and experimental design method optimization, Marisiensis, 25-29
martie 2020, Acta Medica Marisiensis, 66(3); 77.

2. Sarkany A. Dragut C., Hancu G. Method development through experimental design for the
separation of tramadol enantiomers by cyclodextrin mediated capillary electrophoresis,
Marisiensis, 27-31 Martie, 2019, Acta Medica Marisiensis, 65(1), 57 — cea mai buna lucrare

experimentala
v National Congress of
- Pharmacy in Romania
17th edition, 2018



MINISTERUL EDUCATIEI S| CERCETARII
OMANIA

N UNIVERSITATEA DE MEDICINA, FACULTATEA DE FARMACIE
# \Z\ FARMACIE, STIINTESITEHNOLOGIE

LGEORGE EMIL PALADE"

DINTARGU MURES

3. Sarkany A. Dragut C. Toncean A. Gagyi L. Hancu G. Determinarea unor substante
antihelmintice prin electroforeza capilara, Congresul National de Farmacie, editia a XVII-a, 26-29
septembrie, 2018, Bucuresti, Book of abstracts, ID 68

CNFR

4. Céarcu-Dobrin M. Budau M. Hancu G. Kelemen H. Rusu A. Separarea chirala a fluoxetinei prin
electroforeza capilara utilizand ciclodextrine ca si selectori chirali (Chiral discrimination of
fluoxetine enantiomers by capillary electrophoresis using cyclodextrins as chiral selectors),
Congresul National de Farmacie Bucuresti, 28 septembrie — 1 octombrie 2016, volum de rezumate,
ID 45

5. Stiacescu S. Hancu G. Soare R. Rusu A. Szekey-Szentmiklosi B. Gagyi L. Determinarea
simultana a hidroclortiazidei si a telmisartanului din forme farmaceutice prin electroforeza capilara
(Simultaneous determination of hydrochlorthiazide and telmisartan from pharmaceutical products
by capillary electrophoresis), Congresul National de Farmacie Bucuresti, 28 septembrie — 1
octombrie 2016, volum de rezumate, ID 51.

6. Budau M. Uildcan A. Papp LA. Hancu G. Kelemen H. Muntean DL. Separarea chirala a
venlafaxinei prin electroforeza capilara utilizand un sistem dual de ciclodextrine (Venlafaxine
chiral separation by capillary electrophoresis using a dual cyclodextrine system), Congresul
National de Farmacie Bucuresti, 28 septembrie — 1 octombrie 2016, volum de rezumate, ID 52 —
cel mai bun poster al sectiunii.

30" March - 03" April 2016

m:
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7. Uilacan A. Moldovan A. Hancu G. Buddau M. Venlafaxine chiral separation by capillary
electrophoresis using a dual cyclodextrin system, International Congress for Students, Young
Physicians and Pharmacists, Marisiensis, Tirgu Mures, 30 martie — 3 aprilie, 2016, Acta Medica
Marisiensis, 62(4): 86.

8. Sticescu S. Hancu G. Simultaneous determination of telmisartan and hydrochlorothiazide by
capillary electrophoresis, International Congress for Students, Young Physicians and Pharmacists,
Marisiensis, Tirgu Mures, 30 martie — 3 aprilie, 2016, Acta Medica Marisiensis, 62(4): 87.

9. Céarcu-Dobrin M. Hancu G. Budau M. Chiral determination of cetirizine enantiomers from
pharmaceutical products by capillary electrophoresis, International Congress for Students, Young
Physicians and Pharmacists, Marisiensis, Tirgu Mures, 30 martie — 3 aprilie, 2016, Acta Medica
Marisiensis, 62(4): 88 — premiul 11

10. Iriminescu DN. Hancu G. Simultaneous equation and first-derivative UV spectrophotometric
methods for the simultaneous determination of rifampicin and isoniazid, International Congress for

8
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Students, Young Physicians and Pharmacists, Marisiensis, Tirgu Mures, 30 martie — 3 aprilie, 2016,
Acta Medica Marisiensis, 62(4): 93

11. Cércu-Dobrin M. Budau M. Rusu A. Mircia E. Hancu G. Chiral discrimination of fluoxetine
enantiomers by capillary electrophoresis using cyclodextrins as chiral selectors, Sesiunea Stiintifica
a Cadrelor Didactice, 11 Decembrie, 2015, Acta Medica Marisiensis, 61(8): 52.

12. Modroiu A. Székely Szentmikldsi B. Kelemen H. Soare R. Hancu G. Determination of
amlodipine and telmisartan from fixed dose combinations by capillary electrophoresis, Sesiunea
Stiintifica a Cadrelor Didactice, 11 Decembrie, 2015, Acta Medica Marisiensis, 61(8): 74.

International

Symposium
_and Summer School )
B on Bioanalysis 4@

13. Hancu G. Cércu-Dobrin M. Budau M. Kelemen H. Rusu A. Szab6 ZI. Gagyi L.
Enantioseparation of fluoxetine in pharmaceutical formulations by capillary electrophoresis, The
15th International Symposium and Summer School on Bioanalysis, Tirgu Mures, 13-18 Julie 2015,
Acta Medica Marisiensis, 2015, 61(5): 28.

14. Kelemen H. Papp L.A. Hancu G. Rusu A. Carje AG. Szentmikldsi-Székely B. Simultaneous
determination of amoxicillin and clavulanic acid: UV-spectrometry versus capillary
electrophoresis, The 15th International Symposium and Summer School on Bioanalysis, Tirgu
Mures, 13-18 Julie 2015, Acta Medica Marisiensis, 2015, 61(5): 31.

15. Mircia E. Soare R. Hancu G. Gyéresi A. Simultaneous determination of statins by capillary
electrophoresis, The 15th International Symposium and Summer School on Bioanalysis, Tirgu
Mures, 13-18 Julie 2015 Acta Medica Marisiensis, 2015, 61(5): 34.

iThe International Scientific Congress

'fARISIENSIS 2

22m-26% April 2015
Tirgu Mures Romania

16. Butucea A. Simion A. Vlad R.A. Hancu G. Study regarding the recreatlonal use of
benzodiazepines, The 19th International Scientific Congress for Students, Young Physicians and
Pharmacists, Marisiensis, Tirgu Mures, 23-25 Aprilie, 2015, Acta Medica Marisiensis, 2015, 61(2):
85.

17. Stacescu S. Calugareanu I.G. Irimia-Constantin M.R. Hancu G. Phosphodiesterase-5 inhibitors:
overview, present and perspectives, The 19th International Scientific Congress for Students, Young
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Physicians and Pharmacists, Marisiensis, Tirgu Mures, 23-25 Aprilie, 2015, Acta Medica
Marisiensis, 2015, 61(2): 87.

18. Cércu-Dobrin M. Rusu A. Hancu G. Chiral separation of fluoxetine by capillary
electrophoresis using cyclodextrins as chiral selectors, The 19th International Scientific Congress
for Students, Young Physicians and Pharmacists, Marisiensis, Tirgu Mures, 23-25 Aprilie, 2015,
Acta Medica Marisiensis, 2015, 61(2): 88.

19. Hilochie A.E., Hancu G. Tero-Vescan A. Cyclodextrins screening for the chiral separation of
sibutramine by capillary electrophoresis, The 19th International Scientific Congress for Students,
Young Physicians and Pharmacists, Marisiensis, Tirgu Mures, 23-25 Aprilie, 2015, Acta Medica
Marisiensis, 2015, 61(2): 88 — premiul I.

\MARISIENSIS,/% @
\ First Place {
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who presented the paper

at the International Scientific Congress for Students, Young Physicians and Pharmacists

+MARISIENSIS”
22%- 26" of April 2015
19" Edition

CONGRESS PRESIDENT. STUDENTS® LEAGUE PRESIDENT
ustinlan foachim Simion, Marius-Alexandru Belea

20. Hancu G. Papp LA. Rusu A. Kelemen H. Chiral separation of omeprazole enantiomers by
capillary electrophoresis. University Scientific Session, 8-12 Decembrie, 2014, Acta Medica
Marisiensis, Abstract volume, 117.
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