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ISCMP 20ϮϬ
/s͘/ŶƚĞƌŶĂƟŽŶĂů:ŽŝŶƚ^ĐŝĞŶĐĞŽŶŐƌĞƐƐŽĨDĂƚĞƌŝĂůƐΘWŽůǇŵĞƌƐ
ϳͲϭϬKĐƚŽďĞƌϮϬϮϬdĞƚŽǀŽ͕EŽƌƚŚDĂĐĞĚŽŶŝĂ

KK<ŽĨ^dZd^ΘWZK/E'^
dŚŝƐǁŽƌŬŝƐƐƵďũĞĐƚĞĚƚŽĐŽƉǇƌŝŐŚƚ͘ůůƌŝŐŚƚƐĂƌĞƌĞƐĞƌǀĞĚ͕ǁŚĞƚŚĞƌƚŚĞǁŚŽůĞŽƌƉĂƌƚŽĨƚŚĞ
ŵĂƚĞƌŝĂůŝƐĐŽŶĐĞƌŶĞĚ͘EŽƚŚŝŶŐĨƌŽŵƚŚŝƐƉƵďůŝĐĂƚŝŽŶŵĂǇďĞƚƌĂŶƐůĂƚĞĚ͕ƌĞƉƌŽĚƵĐĞĚ͕ƐƚŽƌĞĚŝŶĂ
ĐŽŵƉƵƚĞƌŝǌĞĚ ƐǇƐƚĞŵ Žƌ ƉƵďůŝƐŚĞĚ ŝŶ ĂŶǇ ĨŽƌŵ Žƌ ŝŶ ĂŶǇ ŵĂŶŶĞƌ͕ ŝŶĐůƵĚŝŶŐ ĞůĞĐƚƌŽŶŝĐ͕
ŵĞĐŚĂŶŝĐĂů͕ƌĞƉƌŽŐƌĂƉŚŝĐŽƌƉŚŽƚŽŐƌĂƉŚŝĐ͕ǁŝƚŚŽƵƚƉƌŝŽƌǁƌŝƚƚĞŶƉĞƌŵŝƐƐŝŽŶĨƌŽŵƚŚĞŚĞŵŝƐƚƐ
^ŽĐŝĞƚǇ;dƵƌŬĞǇͿĂŶĚ^ŝĚĂƐDĞĚǇĂ>ƚĚ͘bƚŝ͘;ĂŶŬĂǇĂ͕7ǌŵŝƌ͕dƵƌŬĞǇͿ͘
dŚĞŝŶĚŝǀŝĚƵĂůĐŽŶƚƌŝďƵƚŝŽŶƐŝŶƚŚŝƐďŽŽŬĂŶĚĂŶǇůŝĂďŝůŝƚŝĞƐĂƌŝƐŝŶŐĨƌŽŵƚŚĞŵƌĞŵĂŝŶƚŚĞ
ƌĞƐƉŽŶƐŝďŝůŝƚǇŽĨƚŚĞĂƵƚŚŽƌƐ͘ŽƉǇƌŝŐŚƚŚŽůĚĞƌƐĂƌĞŶŽƚƌĞƐƉŽŶƐŝďůĞĨŽƌƉŽƐƐŝďůĞĚĂŵĂŐĞƐ͕
ǁŚŝĐŚĐŽƵůĚďĞĂƌĞƐƵůƚŽĨĐŽŶƚĞŶƚĚĞƌŝǀĞĚĨƌŽŵƚŚŝƐƉƵďůŝĐĂƚŝŽŶ͘
ĚŝƚŽƌƐ͗
ǇŚĂŶKƌĂů͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ŚŵĞĚ:ĂƐŚĂƌŝ͕University of dĞƚŽǀĂ͕North DĂĐĞĚŽŶŝĂ
KŒƵǌ'ƺƌƐŽǇ͕ƵƌĚƵƌDĞŚŵĞƚŬŝĨƌƐŽǇhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ŽƉǇƌŝŐŚƚΛŚĞŵŝƐƚƐ^ŽĐŝĞƚǇ;dƵƌŬĞǇͿĂŶĚ^ŝĚĂƐDĞĚǇĂ>ƚĚ͘bƚŝ͘;ĂŶŬĂǇĂ͕7ǌŵŝƌ͕dƵƌŬĞǇͿ
ŚĞŵŝƐƚƐ^ŽĐŝĞƚǇ͗ŚƚƚƉƐ͗ͬͬǁǁǁ͘ŬŝŵǇĂŐĞƌ͘ŽƌŐ
^ŝĚĂƐDĞĚǇĂ>ƚĚ͘bƚŝ͗͘&ĞǀǌŝƉĂƔĂůǀ͘ĞůŝŬ7ƔDĞƌŬĞǌŝ<Ăƚ͗ϯ͗ϯϬϮĂŶŬĂǇĂ͕7ǌŵŝƌ͕dƵƌŬĞǇ
Sertifika No: 44798, ͲŵĂŝů͗ƐŝĚĂƐŵĞĚǇĂΛŐŵĂŝů͘ĐŽŵ
&ŝƌƐƚWƵďůŝƐŚĞĚ͕ϮϬϮϬ - Available Online at http://www.iscmp.org
ĞͲ/^E͗978Ͳ605Ͳ5267Ͳ72Ͳ8

KƌŐĂŶŝǌĞĚďǇ

Çanakkale Onsekiz Mart University
University of Tetova
WƌŝƐƚŚŝŶĂhŶŝǀĞƌƐŝƚǇ
DĂŶĂŐĞŵĞŶƚ^ĐŝĞŶĐĞhŶŝǀĞƌƐŝƚǇ͕DĂůĂǇƐŝĂ
ŚĞŵŝƐƚƐ^ŽĐŝĞƚǇ
DĂƚĞƌŝĂůƐZĞƐĞĂƌĐŚ^ŽĐŝĞƚǇŽĨEŽƌƚŚDĂĐĞĚŽŶŝĂ
^ŽĐŝĞƚǇŽĨŚĞŵŝƐƚƐĂŶĚdĞĐŚŶŽůŽŐŝƐƚƐŽĨDĂĐĞĚŽŶŝĂ
dƵŶŝƐŝĂŶŚĞŵŝĐĂů^ŽĐŝĞƚǇ
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t>KDZ^^
ĞĂƌƉĂƌƟĐŝƉĂŶƚƐ͕
ZĞŵĂƌŬĂďůĞĂĚǀĂŶĐĞƐŚĂǀĞďĞĞŶĂĐŚŝĞǀĞĚŝŶƚŚĞƐĐŝĞŶĐĞŽĨŵĂƚĞƌŝĂůƐĂŶĚƉŽůǇŵĞƌŽǀĞƌƚŚĞ
ůĂƐƚĮŌǇǇĞĂƌƐ͘ŚŝŐŚƋƵĂůŝƚǇŽĨůŝĨĞĂǁĂǇĨƌŽŵĞŶǀŝƌŽŶŵĞŶƚĂůĚĞƐƚƌƵĐƟŽŶŚĂƐďĞĞŶƐĞƚĂƐĂ
ŐŽĂůĨŽƌĂŚŝŐŚůĞǀĞůŽĨŚƵŵĂŶǁĞůĨĂƌĞĂŶĚĂƐƵƐƚĂŝŶĂďůĞĨƵƚƵƌĞ͘ƐĂƌĞƐƵůƚ͕ŵŽƌĞŶŽǀĞůĂŶĚ
ĨƵŶĐƟŽŶĂůŵĂƚĞƌŝĂůƐŚĂǀĞďĞĞŶŝŶƚƌŽĚƵĐĞĚŝŶƚŽĞǀĞƌǇĚĂǇůŝĨĞ͘/ƚŝƐĞǆƉĞĐƚĞĚďǇŶŽƚŽŶůǇƐĞĐƚŽƌĂů
ĂŶĚĂĐĂĚĞŵŝĐƐƚĂŬĞŚŽůĚĞƌƐďƵƚĂůƐŽĞŶĚƵƐĞƌƐƚŚĂƚƚŚŝƐƉƌŽĐĞƐƐǁŝůůůĂƐƚůŽŶŐĞƌ͕ƉƌŽĚƵĐŝŶŐŵŽƌĞ
ďĞŶĞĮĐŝĂůƌĞƐƵůƚƐ͘
dŚĞƌĞĨŽƌĞ͕ŝƚŝƐƚŚĞƉƌŝŵĂƌǇĂŝŵŽĨƚŚŝƐƐĐŚŽůĂƌůǇŐĂƚŚĞƌŝŶŐƚŽƚƌĂŶƐĨŽƌŵƌĞƐĞĂƌĐŚͲĂŶĚ
ŝŶŶŽǀĂƟŽŶĨŽĐƵƐĞĚƐĐŝĞŶƟƐƚƐ͕ĮŶĂŶĐŝĂůƐƵĐĐĞƐƐƉƌŽŵŽƟŶŐƉƌŽĚƵĐƟŽŶ͕ĂŶĚƐŽĐŝĂůƌĞƐƉŽŶƐŝďŝůŝƚǇͲ
ŽƌŝĞŶƚĞĚ ŝŶĚƵƐƚƌǇ ŝŶƚŽ ƐƚƌŽŶŐ ƐƚĂŬĞŚŽůĚĞƌƐ͘ dŽ ƚŚŝƐ ĞŶĚ͕ ĂŶ ĂĐĂĚĞŵŝĐ ĞǀĞŶƚ ǁŝůů ďĞ
ũŽŝŶƚůǇ ŽƌŐĂŶŝǌĞĚ ďǇ ƚŚĞ ŚĞŵŝƐƚƐ ^ŽĐŝĞƚǇ ;dƵƌŬĞǇͿ͕ ĂŶĂŬŬĂůĞ KŶƐĞŬŝǌ DĂƌƚ
hŶŝǀĞƌƐŝƚǇ ;dƵƌŬĞǇͿ͕ University of Tetova (North Macedonia), Pristhina University (Kosovo),
DĂŶĂŐĞŵĞŶƚ ĂŶĚ ^ĐŝĞŶĐĞ hŶŝǀĞƌƐŝƚǇ ;DĂůĂǇƐŝĂͿ͕ dƵŶŝƐŝĂŶ ŚĞŵŝĐĂů ^ŽĐŝĞƚǇ
;dƵŶŝƐŝĂͿ͕DĂƚĞƌŝĂůƐ ZĞƐĞĂƌĐŚ ^ŽĐŝĞƚǇ ŽĨ EŽƌƚŚ DĂĐĞĚŽŶŝĂ ;DĂĐĞĚŽŶŝĂͿ͕  ĂŶĚ ^ŽĐŝĞƚǇ ŽĨ
ŚĞŵŝƐƚƐĂŶĚdĞĐŚŶŽůŽŐŝƐƚƐŽĨDĂĐĞĚŽŶŝĂ;DĂĐĞĚŽŶŝĂͿŽĨĨŽƵƌĚŝīĞƌĞŶƚĐŽƵŶƚƌŝĞƐǁŝƚŚƐĞĐƚŽƌ
ĂůƐƵƉƉŽƌƚƐ͘
/ƚŝƐďĞůŝĞǀĞĚƚŚĂƚƚŚĞĂƐƐĞŵďůǇŽĨƉĂƌƟĐŝƉĂŶƚƐ ĨƌŽŵ ĚŝīĞƌĞŶƚ ĐŽƵŶƚƌŝĞƐ ǁŝůůĂůůŽǁ ƚŚĞŵ ƚŽ
ƐŚĂƌĞƚŚĞŝƌŬŶŽǁůĞĚŐĞ͕ƚŽĞǆĐŚĂŶŐĞǀŝĞǁƐ͕ĂŶĚƚŽĨŽƌŵǀĂƌŝŽƵƐƉĂƌƚŶĞƌƐŚŝƉƐ͘ůŽŶŐǁŝƚŚƚŚĞ
ƐĐŝĞŶƟĮĐĂĐƟǀŝƟĞƐ͕ĂĐŽŵƉƌĞŚĞŶƐŝǀĞƐŽĐŝĂůĂĐƟǀŝƟĞƐĐĂůĞŶĚĂƌǁĂƐƉƌŽĚƵĐĞĚďǇƚŚĞŽƌŐĂŶŝǌŝŶŐ
ĐŽŵŵŝƩĞĞƚŽĂůůŽǁĨŽƌĨƌƵŝƞƵůŝŶƚĞƌĂĐƟŽŶƐ͘
ůƚŚŽƵŐŚŝƚŝƐ͕ďƌŽĂĚůǇƐƉĞĂŬŝŶŐ͕ĂƐĐŝĞŶƟĮĐĐŽŶŐƌĞƐƐ͕ŝƚŝƐĚŝīĞƌĞŶƚĨƌŽŵŽƚŚĞƌĐŽŶŐƌĞƐƐĞƐŝŶ
ƚĞƌŵƐŽĨƐƵĐŚĂƐƉĞĐƚƐĂƐĨŽůůŽǁƐ͖
;ŝͿĐŽůůĂďŽƌĂƟŽŶƉƌŽƚŽĐŽůǁŝůůďĞƐŝŐŶĞĚďĞƚǁĞĞŶƚŚĞƉĂƌƚŶĞƌƐŽĨƚŚĞ/^DWĨŽůůŽǁŝŶŐ
ƚŚĞĐŽŵƉůĞƟŽŶŽĨƚŚĞŽŶŐƌĞƐƐ͘ĂĐŚƉĂƌƚŶĞƌǁŝůůĚĞůŝǀĞƌĂƉƌĞƐĞŶƚĂƟŽŶŽŶƚŚĞŝƌƐƚƌĞŶŐƚŚƐ
ĂŶĚŝŶƚĞƌĞƐƚŝŶĮĞůĚŽĨĐŽůůĂďŽƌĂƟŽŶ͘dŚĞŶ͕ƚŚĞƉĂƌƚŶĞƌƐǁŝůůƐŝŐŶďŝůĂƚĞƌĂůĂŶĚŵƵůƟůĂƚĞƌĂů
ĂŐƌĞĞŵĞŶƚƐ͘;ŝŝͿWĂƌƟĐŝƉĂŶƚƐǁŝƚŚƉŽƐƚĞƌƐǁŝůůďĞĂůůŽǁĞĚƚŽĚĞůŝǀĞƌĂĨŽƵƌͲŵŝŶƵƚĞƉƌĞƐĞŶƚĂƟŽŶ
ŝĨƚŚĞǇǁŝƐŚƚŽĂŶĚǁŝůůďĞĂǁĂƌĚĞĚĂĐĞƌƟĮĐĂƚĞŽĨƐŚŽƌƚŽƌĂůƉƌĞƐĞŶƚĂƟŽŶ͘
tĞǁŽƵůĚďĞŵŽƌĞƚŚĂŶŚĂƉƉǇƚŽƐĞĞǇŽƵǁŝƚŚƵƐ͘

ƐƐŽĐ͘WƌŽĨ͘ǇŚĂŶKƌĂů
ƐƐŽĐ͘WƌŽĨ͘ƌŝĂŶŝƚZĞŬĂ
ŚĂŝƌƉĞƌƐŽŶƐŽĨŽĨ/^DWϮϬϮϬKƌŐĂŶŝǌŝŶŐŽŵŵŝƚƚĞĞ
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KDD/dd^
^zDWK^/hD,/ZWZ^KE^
ǇŚĂŶKƌĂů͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ƌŝĂŶŝƚZĞŬĂ͕University of dĞƚŽǀa͕EŽƌƚŚDĂĐĞĚŽŶŝĂ
>K>,/ZWZ^KE^
ŚŵĞĚ:ĂƐŚĂƌŝ͕University of Tetova͕DĂĐĞĚŽŶŝĂ
&ŝŬƌĞƚƺǇƺŬŬĂǇĂ͕/ƐƚĂŶďƵůhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
,KEKZzKDD/dd
^ĞĚĂƚDƵƌĂƚ͕ZĞĐƚŽƌ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
sƵůůŶĞƚŵĞƟ͕ZĞĐƚŽƌ͕dĞƚŽǀĂhŶŝǀĞƌƐŝƚǇ͕DĂĐĞĚŽŶŝĂ
7ŬƌĂŵĞŶŐŝǌ͕ŚĞŵŝƐƚƐ^ŽĐŝĞƚǇ͕dƵƌŬĞǇ
dĂŶ^ƌŝĂƚŽΖtŝƌĂƌDŽŚĚ^ŚƵŬƌŝďzĂũŝĚ͕DĂŶĂŐĞŵĞŶƚ^ĐŝĞŶĐĞhŶŝǀĞƌƐŝƚǇ͕DĂůĂǇƐŝĂ
ŽƌĂŶĚƌĂǀŬŽǀƐŬŝ͕^ŽĐŝĞƚǇŽĨŚĞŵŝƐƚƐĂŶĚdĞĐŚŶŽůŽŐŝƐƚƐŽĨDĂĐĞĚŽŶŝĂ͕DĂĐĞĚŽŶŝĂ
,ĂƚĞŵĞŶZŽŵĚŚĂŶĞ͕dƵŶŝƐŝĂŶŚĞŵŝĐĂů^ŽĐŝĞƚǇ͕dƵŶŝƐŝĂ
ĂƐŬŚŝŵŝďĞƌŝ͕DĂƚĞƌŝĂůƐZĞƐĞĂƌĐŚ^ŽĐŝĞƚǇŽĨEŽƌƚŚDĂĐĞĚŽŶŝĂ͕DĂĐĞĚŽŶŝĂ
KZ'E/d/KEKDD/dd
DĞƚŝŶ,ĂǇƌŝĐĂƌ͕/ƐƚĂŶďƵůdĞĐŚŶŝĐĂůhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ŝǇĂƌŶĂǀƵƚŽŒůƵ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
zĂǀƵǌŵƌĞƌƐůĂŶ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
KƌŚĂŶƚĂŬŽů͕ŶŬĂƌĂhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
zĂůĕŦŶŽƔŬƵŶ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ
^ŦĚĚŦŬĂ'ĂŵǌĞƌǌĞŶŐŝŶ͕^ƺůĞǇŵĂŶĞŵŝƌĞůhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
DĂƌŝĂŵŝƐŚĂ&ĂƚŝŵĂ͕DĂŶĂŐĞŵĞŶƚĂŶĚ^ĐŝĞŶĐĞhŶŝǀĞƌƐŝƚǇ͕DĂůĂǇƐŝĂ
bĞƌĞĨ'ƺĕĞƌ͕hůƵĚĂŐhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
WŝŽƚƌ<ŽĐǌŽŶ͕tĂƌƐĂǁhŶŝǀĞƌƐŝƚǇŽĨ>ŝĨĞ^ĐŝĞŶĐĞƐ͕WŽůĂŶĚ
dƵƌŐĂǇ^ĞĕŬŝŶ͕/ŶŽŶƵhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
<ĂŵŝůbŝƌŝŶ͕DĂŶŝƐĂĞůĂůĂǇĂƌhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
DĞǀůŝƚĞŵĂ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ůŝ^ƵŶŐƵƌ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
zƺĐĞůzŦůĚŦƌŦŵ͕ŚĞŵŝƐƚƐ^ŽĐŝĞƚǇ͕dƵƌŬĞǇ
ůŝůŬĂŶ͕<ĂƌĂĚĞŶŝǌdĞĐŚŶŝĐĂůhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ƐĚƌĞŶĂũŵŝ͕DĂŶĂŐĞŵĞŶƚĂŶĚ^ĐŝĞŶĐĞhŶŝǀĞƌƐŝƚǇ͕DĂůĂǇƐŝĂ
ƌƚŚƵƌsŝŬƐŶĂ͕hŶŝǀĞƌƐŝƚǇŽĨ>ĂƚǀŝĂ͕>ĂƚǀŝĂ
ůƉƚƺƌŬŬĕƂůƚĞŬŝŶ͕ƌĚĂŚĂŶhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
DƵƐĂũWĂĐĂƌŝǌŝ͕hŶŝǀĞƌƐŝƚǇŽĨWƌŝƐŚƚŝŶĂΗ,ĂƐƐĂŶWƌŝƐŚƚŝŶĂΗ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
DŝŵŽǌĂĂƐŚŽůůŝͲ^ĂůŝŚƵ͕hŶŝǀĞƌƐŝƚǇŽĨWƌŝƐŚƚŝŶĂΗ,ĂƐƐĂŶWƌŝƐŚƚŝŶĂΗ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
ƌũĂŶ<ŽƌƉĂ͕hŶŝǀĞƌƐŝƚǇŽĨdŝƌĂŶĂ͕ůďĂŶŝĂ
dƵĨĂŶ7ŶĂůƚĞŬŝŶ͕<ĂĨŬĂƐhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ZĂĚŽŵŝƌ>ũƵƉŬŽǀŝĐ͕hŶŝǀĞƌƐŝƚǇŽĨEŝƐ͕^ĞƌďŝĂ
&ĂƚŽƐZĞǆŚĞƉŝ͕hŶŝǀĞƌƐŝƚǇŽĨDŝƚƌŽǀŝĐĂΖΖ7ƐĂŽůĞƚŝŶŝΖΖ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
ƌŚĂŶ^ƵůĞŝŵĂŶ͕hŶŝǀĞƌƐŝƚǇŽĨdĞƚŽǀĂ͕EŽƌƚŚDĂĐĞĚŽŶŝĂ
DĂƌŝĂĂŐŚŵĞŚĐŚŝ͕hŶŝǀĞƌƐŝƚǇŽĨdĞŚƌĂŶ͕7ƌĂŶ
ĞƐŶŝŬZĞǆŚĞƉŝ͕hŶŝǀĞƌƐŝƚǇŽĨdĞƚŽǀĂ͕EŽƌƚŚDĂĐĞĚŽŶŝĂ
/dKZ/>KDD/dd
KŐƵǌ'ƵƌƐŽǇ͕ƵƌĚƵƌDĞŚŵĞƚŬŝĨƌƐŽǇhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
ŚŵĞĚ:ĂƐŚĂƌŝ͕dĞƚŽǀĂhŶŝǀĞƌƐŝƚǇ͕DĂĐĞĚŽŶŝĂ
^ĞƌĐĂŶ,ĂŵǌĂĂŒůĂŵĂ͕ĂŶĂŬŬĂůĞKŶƐĞŬŝǌDĂƌƚhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ;>ĂŶŐƵĂŐĞĚŝƚŽƌͿ
^/Ed/&/KDD/dd
DĞƚŝŶŬ͕WĂŵƵŬŬĂůĞhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
:ĂŶĞŽŐĚĂŶŽǀ͕^Ɛ͘ǇƌŝůĂŶĚDĞƚŚŽĚŝƵƐhŶŝǀĞƌƐŝƚǇ͕DĂĐĞĚŽŶŝĂ
ǀŶŝĞƌŝƐŚĂ͕hŶŝǀĞƌƐŝƚǇŽĨWƌŝƐŚƚŝŶĂΗ,ĂƐƐĂŶWƌŝƐŚƚŝŶĂΗ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
ŵĞůŵƌĞŐƺů͕ŶŬĂƌĂhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
<ĂĂŶĞďĞƐŽǇŵƌĞŐƺů͕ŶŬĂƌĂhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
KƐŵĂŶ'͘ƌƐŽǇ͕ƌĕĞůŝŬŽƌƉ͕͘dƵƌŬĞǇ
&ĂĚŝŵĞ<ŦƌĂŶ͕ŶŬĂƌĂhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
,ĞƌŶ<ŝŵ͕DǇŽŶŐũŝhŶŝǀĞƌƐŝƚǇ͕<ŽƌĞĂ
ŝǇĂ<ƂƐƚĞƌĞůŝ͕dƺƉƌĂƔ͘b͕dƵƌŬĞǇ
,ĂƚĞŵDĂũĚŽƵď͕hŶŝǀĞƌƐŝƚǇŽĨDŽŶĂƐƚŝƌ͕dƵŶŝƐŝĂ
<ĂƐŦŵKĐĂŬŽŒůƵ͕DĞƌƐŝŶhŶŝǀĞƌƐŝƚǇ͕dƵƌŬĞǇ
DĞŚŵĞƚůŝKƌĂů͕WŽůǇŽŶĞŽƌƉ͕͘dƵƌŬĞǇ
EĂƐĞƌWĞĐŝ͕hŶŝǀĞƌƐŝƚǇŽĨDŝƚƌŽǀŝĐĂ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
ůďĂŶĂsĞƐĞůŝ͕hŶŝǀĞƌƐŝƚǇŽĨWƌŝƐŚƚŝŶĂΗ,ĂƐƐĂŶWƌŝƐŚƚŝŶĂΗ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
ƐĚƌĞŶĂũŵŝ͕DĂŶĂŐĞŵĞŶƚĂŶĚ^ĐŝĞŶĐĞhŶŝǀĞƌƐŝƚǇ͕DĂůĂǇƐŝĂ
ůƚŝŶ'ũĞǀŽƌŝ͕WŽůǇƚĞĐŚŶŝĐhŶŝǀĞƌƐŝƚǇŽĨdŝƌĂŶĂ͕ůďĂŶŝĂ
^ĞĨĞƌǀĚŝĂũ͕hŶŝǀĞƌƐŝƚǇŽĨWƌŝƐŚƚŝŶĂΗ,ĂƐƐĂŶWƌŝƐŚƚŝŶĂΗ͕ZĞƉƵďůŝĐŽĨ<ŽƐŽǀŽ
ŐŶĞƐĞKƐŝƚĞ͕hŶŝǀĞƌƐŝƚǇŽĨ>ĂƚǀŝĂ͕>ĂƚǀŝĂ

Ύ^ŽƌƚĞĚĂůƉŚĂďĞƟĐĂůůǇďǇůĂƐƚŶĂŵĞ

Joint Science Congress of Materials and Polymers Book of Abstracts & Proceedings

5

,9 ,QWHUQDWඈRQDO

ĩĪĭįģĨĜĞĠğĪĩĤĜ
ĪĩħĤĩĠĞĪĩĢĭĠĮĮ

6

ISCMP 2020 – SCIENTIFIC PROGRAM
October 7, 2020 (Wednesday)
08:30-12:00
09:00-09:15
Session A1
09:15-09:45
10:15-10:30
10:45-11:00
Session A2
11:00-11:30
11:30-11:45
11:45-12:00
12:00-13:00
Session B1
13:00-13:30
13:30-13:45
13:45-14:00
14:00-14:15
Session B2
14:30-15:00
15:00-15:15
15:15-15:30
15:30-15:45
15:45-16:00
16:00-16:15

Registration
Opening Remarks
Arianit Reka, Ph.D., Co-Chair of ISCMP 2020
Chair : Avni Berisha, Ph.D.
Strategic design of drug core structure - anti-fibrosis
Masami Otsuka, Ph.D.
compounds arisen from restructuring of the bleomycin metal
core (KEYNOTE SPEAKER)
Effects of vitamin C and magnesium L-threonate on mice
Ilir Mazreku
during lead intoxication
Comparison of the effect of the reduced graphene oxide and
Gözde Oncel
multi-walled carbon nanotube on poly (lactic acid) /
polycarbonate blends
Chair: Nevila Broli, Ph.D.
Design and application of biosensors based on grapheneArben Merkoçi, Ph.D.
related materials (INVITED SPEAKER)
An ilmenite nanoparticle-modified carbon paste electrode as a
Nevila Broli
sensor for determination of propranolol and atenolol
Adsorption properties of row and chemical activated nanoMajlinda Vasjari
material derived from natural sand of Albanian coastline
Lunch
Chair: Bashkim Ziberi, Ph.D.
Design of contemporary green processes for water and
Kiril Tome Lisichkov,
Ph.D.
wastewater treatment (INVITED SPEAKER)
Effects of aldehyde-based cross linkers on the properties of
Ayşe Aytaç
polyvinyl alcohol/sodium caseinate films
Investigation of the content of macro and microelements in
Musaj Ali Paçarizi
honey and pollen from the region of Prishtina, Kosovo
Preparation
and
characterization
of
expanded
Tuğba Güngör Ertuğral
graphene/polyurethane nanocomposite material for use in food
cold storage
Chair: Musaj Paçarizi, Ph.D.
Thermally induced shape memory polymers (INVITED
Metin H. Acar, Ph.D.
SPEAKER)
Thermal and mechanical properties of reduced graphene oxide
Bedriye Üçpinar Durmaz reinforced poly(ethylene terephthalate) (PET)/(polybutylene
terephthalate) (PBT) nanocomposites
Production and characterization of thermoplastic elastomer
Ceren Kıroğlu
foams based on styrene-ethylene-butadiene-styrene and
polypropylene
NMR investigation of pyrogenic oxides containing ultrahigh
Sara Dervishi
performance concrete (UHPC)
First report of distribution of and composition by qualitative
Sezginer Tunçer
and quantitative of microplastics in surface waters of the
Çanakkale strait
BREAK
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Session C1
16:15-16:45
16:45-17:00
17:00-17:15
17:15-17:30
17:30-17:45
17:45-18:00
18:00-18:15
18:15-18:30
18:30-19:30

Chair: Edlira Duka, Ph.D.
Fiber based electronic devices and sensors (INVITED
Roohollah
Bagherzadeh, Ph.D.
SPEAKER)
A DFT and MD study on the covalent functionalization of C60
Avni Berisha
fullerene by alkyl and aryl radicals derived from diazonium
Experimental
and
theoretical
study
of
2,5Veprim Thaçi
diarylidenecyclopentanone methoxy derivatives
Supercritical carbon dioxide extraction of the CU(II) and
Jeton Halili
PB(II) ions in form of dithizone bidentate complexes: an
experimental and theoretical study
Influence of mica mineral on flame retardancy and mechanical
Merve Kahraman
properties of intumescent flame retardant polypropylene
composites
Study on medieval iron nails found in northen Albania by
Edlira Duka
XRF, SEM-EDS, OM
Adsorptive removal of Cu(II) ions from aqueous solutions
Makfire No Sadiku
using natural clay - an experimental and theoretical study
Berat Latif Sinani
Online monitoring water quality with BerSiLOG 2.0.
POSTER SESSION* AND CLOSING REMARKS
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Fjolla Hashani
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Tuğba Güngör Ertuğral
Merima Sirbubalo

9
10
11
12
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Merima Sirbubalo
Amina Tucak
Ognjenka Rahic
Ayhan Oral
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15

Nazife Abdulbari Iljazi
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17

Hayfa Argui

18
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20
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22
23

Veprim Thaçi

Musaj Ali Paçarizi
Admir Omaj
Admir Omaj
Bosko Dimce Boskovski
Veton Haziri
Veton Haziri
Makfire No Sadiku
Merve Danisman

TITLE
Ab initio study of the binding of aryl and alkyl radicals onto the B12N12
nanocage cluster and g-C3N4 monolayer
The use of Differential Pulse Polarography (DPP) for the in situ evaluation
of the hexacyanoferrate ions adsorption onto the graphene
Adsorptive removal of the hexacyanoferrate ions using graphene oxide as
an adsorbent. Experimental and theoretical study
Interaction energy and the geometry of complexes formed from copper and
lead ions with the dithizone ligand: A DFT
Experimental and Monte Carlo simulation study of triazine and thiazole
molecules as corrosion inhibitors of mild steel in acidic medium
Experimental, DFT, Monte Carlo and Molecular Dynamic simulation study
of the 1,2,4-triazole as corrosion inhibitor for copper in acidic medium
Solid-solid phase change materials and food packaging raw material
application example: Poly (polyethylene glycol-phthalate) polyester
polymer
Comparison of synthetic polymeric disintegrants mainly used for
orodispersible tablets manufacturing
Importance of polymers in the formulation of transdermal patches
Hollow microneedles: With microflow to therapeutic effects
Eudragit® polymers in pharmaceutical technology - a world of possibilities
Synthesis of gelatin-co-polystyrene through photopolymerization
Structure-based virtual screening studies to pinpoint the unique potential of
MAC database toward the isomerase of the Plasmodium falciparum
organism
Analysis of controlled release profiles of ketoprofen from alginate matrices
Mineralogical and geochemical characterization of mine tailings in the
landfill of Artana, Kosovo
Some properties of Cupressus sempervirens essential oils
The adsorptive removal of lead (II) and copper (II) ions from aqueous
solution using Halloysite nanotube
Theoretical and experimental study of the adsorption of some heavy metals
by the halloysite nanotubes
Distribution of water soluble sodium in soils around mountain road TetovoPopova-Akpa
SECM study of the formed oxygen bubbles onto Au(111)-Ph interface
The interaction of oxygen molecule at the Au(111)-Phenyl and Au(111)Carboxyphenyl nano-layer interface. An experimental and Ab Initio study
Theoretical and experimental study of the Methylene Blue adsorption onto
lignite coal from Kosovo
Surface modification reaction of montmorillonite with enzyme catalyzed
reaction
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28
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PRESENTER
Rilinda Blerim Plakaj
Rilinda Blerim Plakaj
Ardhmeri Arsim Alija
Ardhmeri Arsim Alija
Drinisa Arsim Gashi
Drinisa Arsim Gashi

30
31

Kaltrina Skenderi

32
33

Melita R Hamiti

34

Sefer Rexhep Avdiaj

Nazan Arifoglu Sen
Hirijete Idrizi

TITLE
Halloysite nanotube as an adsorbent for Ni(II) and Cd(II) ions
Experimental and Monte Carlo studies on the adsorption of Ni(II) and
Cd(II) ions on the halloysite nanotubes
The interaction of Methylene Blue dye onto the silicon dioxide surface.
Experimental and theoretical studies
Adsorptive removal of methylene blue from aqueous solution using silicon
dioxide microparticles
Removal of methylene blue from aqueous solution using silicon monoxide
microparticles as adsorbent
A theoretical and experimental study to elucidate the interaction of
Methylene Blue dye onto the silicon monoxide surface
Characterization of obsidian from North Macedonia
Evaluation of the total phenolic content and free radical scavenging
capacity of almonds grown in Canakkale, Turkey
Characterization of concretion sample from Zuznje, North Macedonia
Chemometric analysis of soil samples for forensic purposes using X-ray
diffraction
Experimental and theoretical study of the helium and oxygen in the
polyethylene terephthalate packing materials used for water and soft drinks
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42e7aa

Strategic Gesign of Grug Fore Vtructure -Dnti-fibrosis Fompounds Drisen from
Uestructuring of the Eleomycin Petal ForeMasami Otsuka*
Prof.
Faculty of Life Sciences, R&D Director Science and
Farm Ltd., Kumamoto University, Japan
Bleomycinisa54-yearsoldantitumorantibioticisolatedinJapanin1966.Itisstillusedtotreatsquamouscell
carcinoma, malignant lymphoma, testicular cancer, ovarian cancer, head and neck cancer albeit the serious
adverseeffectofpulmonaryfibrosis.Chemicallyitisaglycopeptideconsistingofanunusualheptapeptideand
disaccharideandhasmolecularweightaround1,400.Inordertoreducetheadverseeffectandtoimprovethe
activity,weundertookstructuralalterationofbleomycinbymeansofsyntheticorganicchemistry.Bleomycin
moleculeisanintegratedentityofseveralfunctionalsegments.Thepyrimidinepartofbleomycinbindsironto
activate molecular oxygen. Bithiazole-terminal amine partinteracts withDNA. Overallbleomycin binds and
cleavesDNAbyactivatedoxygen.Weelaboratednewmoleculesbychemicalrestructuringofthebleomycin
molecule.Wefocusedontheironcoreofthetotalstructureofbleomycinanddesignedthe1stgenerationironbinding, oxygen-activating molecules consisting with aminoalanine, pyrimidine and histidine. Structural
symmetrization of the 1st generation molecules afforded the 2nd generation oxygen-activating molecules
characterized by histidine-pyridine-histidine structure. Further modification of the 2nd generation molecules
resulted in diverse function, i. e., inhibition of zinc protein including zinc finger proteins and
farnesyltransferase,1),2)inhibitionofNF-?Bactivation,3)increaseofsteadystateexpressionofantiviralhost
factor APOBEC3G.4), 5) Eventually, we are successful to overcome the problematic adverse fibrosis of
bleomycin by introducing two (S-tert-butylthioethylamino) substituents at 2, 6-position of pyridine, and the
compound was named HPH-15.6) It has been well established that scleroderma model mice are prepared by
subcutaneous injection of bleomycin. Skin fibrosis of scleroderma model mice was ameliorated by oral
administrationofHPH-15.HPH-15iscurrentlyunderpreclinicalstudysupportedbyJapanAgencyofMedical
Research and Development (AMED).
Keywords:  Bleomycin, antitumor antibiotic, testicular cancer
Acknowledgement: Japan Agency of Medical Research and Development (AMED)
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Design and application of biosensors based on graphene-related materials
Arben Merkoçi*
Prof.
ICREA Research Professor and Group, Institut
Català de Nanociència i Nanotecnologia, Spain
Graphene-related materials (GRM) such as graphene oxide (GO) and graphene quantum dots (GQDs) display
advantageous characteristics with interest for building innovative biosensing platforms and even smart devices
such as nano/micromotors for a myriad of uses including sensing. Quenching of the fluorescence induced by
GO or photoluminescence of GQDs can easily operate in synergy with various other nanomaterials and
platforms opening the way to several unprecedented biosensing strategies and unique nanomotor technologies.
Taking advantage of GRMs we are developing simple, sensitive, selective and rapid biosensing platforms that
include: a) GO based microarray & laterals flow technologies taking advantages of high quenching efficiency of
GO. A turn ON by a pathogen device will be shown as a highly sensitive detection system using plastics or
paper/nanopaper substrates; b) GQDs based sensors for contaminants detection based on the use of
multifunctional composite materials that enable rapid, simple and sensitive platforms in connection to
smartphone; c) electroluminescent-based approaches d) A water activated GO transfer technology using wax
printed membranes for fast patterning of a touch sensitive device with interest for electronic devices including
sensing as well as for a cost-efficient nanomotor building technology for several applications.
Keywords: Biosensor, Graphene, nanomotor,
Acknowledgement: This work is supported by EU (Graphene Flagship), CERCA Programme / Generalitat de
Catalunya.

16

REGISTER NO
3c7781

Thermally Lnduced Vhape Pemory Solymers
Metin Hayri AFDU*
Prof.
Macromolecular Engineering Research Group
(MERG), Chemistry Department, Istanbul Technical
University, Turkey

Gozde Aktas Eken
Dr.
Macromolecular Engineering Research Group
(MERG), Chemistry Department, Istanbul Technical
University, Turkey

Temperature triggered shape memory polymers (SMPs) have had a long history in both academia and
commercial use. They can be designed with a wide range of transition temperatures to fulfill the demands of
specific applications. Although, majority of the research are conducted on SMPs with relatively low transition
temperatures for applications like surgical materials [1], actuators [2], smart fabrics, surface patterning and so
on [3, 4], high temperature SMPs have great potential for applications requiring resistance to harsh conditions.
Herein PSf- [5] and PVDF-based [6-7] amphiphilic graft copolymers with thermally activated shape memory
behavior were described. Atom transfer radical backbones with non-linear derivatives of PEG to obtain shape
memory graft copolymers via grafting from?strategy. Copolymers exhibited excellent shape memory properties
around Tm of the soft segments and full recovery was achieved within seconds. These soluble and processable
SMPs could potentially play an important role in biomedical applications. References [1] C. M. Yakacki, R.
Shandas, C. Lanning, B. Rech, A. Eckstein, K. Gall, Biomaterials, 28 (2007) 2255-2263. [2] G. J. Monkman,
Mechatronics, 10 (2000) 489-498. [3] J. M. Haberl, A. Sanchez-Ferrer, A. M. Mihut, H. Dietsch, A. M. Hirt, R.
Mezzenga, Adv. Funct. Mat. 24 (2014) 3179-3186. [4] B. Heuwers, A. Beckel, A. Krieger, F. Katzenberg, J.C.
Tiller, Macromol. Chem. Phys. 214 (2013) 912-923. [5] G. Aktas Eken, M. H. Acar, Macromol. Chem. Phys.
219, 1800227 (2018), DOI: 10.1002/macp.201800227. [6] G. Aktas Eken, M. H. Acar, Eur. Polym. J, 114,
249-254 (2019), DOI: 10.1016/j.eurpolymj.2019.02.040. [7] G. Aktas Eken and M. H. Acar, PVDF-based shape
memory materials; In Opportunities for Fluoropolymers Synthesis, Characterization, Processing, Simulation
and Recycling, Eds. B. Ameduri and S. Formin, Elsevier, 2020, pp. 247-274, DOI:
10.1016/B978-0-12-821873-0.00009-6.
Keywords: Thermally Induced, Shape Memory, Polymer,
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This Walk is mainly focused on developing multifunctional fibrous materials with enhanced properties for
different applications in electronics and sensors. These include the durable and breathable nanofibrous
membranesforsensingandenergyharvesting,fibrousandorganicelectronics,wearableelectronicsfabricated
on lightweight and flexible substrate, and so on. This also includes broadly in the area of correlating and
understanding the nanoscopic and macroscopic properties of fibrous materials, with emphases on those for
energyharvestingandFunctionalTextileandclothingforadiverserangeofapplications,includingdeveloping
novel flexible fibrous materials for biomedical applications, flexible & conductive and transparent materials.
Keywords: Fibrous Materials, Nanofiber, Wearable Electronics, Flexible Sensors, Textile, Fiber
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The contemporary eco-process engineering emphasises the need of adequate and sophisticated methods for
wastewater treatment. The quality of the effluent from the wastewater plant is very important since the local
regulations of the outgoing parameters are getting tighter. Heavy metals are significant environmental pollutants
because of their toxicity and non-biodegradation and their removal from aqueous systems is very important.
The sustainable development of separation processes is focused on development of modern, nonconventional
separation techniques for elimination of toxic metals from wastewater. Biosorption, as a green approach for
heavy metal removal, has advantages compared to conventional methods: low cost, high efficiency,
minimization of chemical and biological waste, regeneration of biosorbents and the possibility of metals
recovery. Modelling and optimization of the process of biosorption of heavy metals (Mn(II), Fe(II), Ni(II),
Cr(VI) and Pb(II)) from water resources through application of natural and modified biosorbents of domestic
origin has been performed. Out of several investigated potential biosorbents, rice husks from Kochani region
and peanut husks collected from local sources, produced the highest biosorption affinity towards the
investigated heavy metals. Rice husks were modified through carbonization and peanut husks were chemically
modified. The application of membrane separation processes in water treatment in the last few years is rapidly
increasing. The production of new membrane types with different permeable characteristics and performances
allows them to be fitted in membrane modules that are already been used in the membrane filtration. The
contemporary membrane technology which is part of the biological treatment allows high quality effluent. The
design of membrane bioreactor (MBR) for airport terminals wastewater treatment plant in Skopje was
performed. The membrane configuration is composed of flat sheet type PVDF membrane panels mounted in
two modules. The operating capacity of the studied MBR system is 85 m3/day.
Keywords: Wastewater, Heavy Metal, Biosorbent, Membrane Bioreactor, Green Processes, Rice and Peanut
Husks
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TheobjectiveofthisstudywastoevaluatetheeffectsofVitaminCandMagnesium-L-threonateinlearningand
memoryofmiceintoxicatedwithleadacetate.Method:Experimentalanimals(male)wereseparatedintofive
groups,duringthetreatmentperiod(40days).After20days wash-outperiod,animalsweretrainedfor6days
inMorrisWaterMazeTest(MWM),andafter24hours,theyweretestedformemoryinthesametest.Results:
Resultsoftotaltimeandnumberofentriesintheplatformzoneshowedthatinthegroupintoxicatedwithlead
acetatealone,registeredsignificantlylowervaluescomparedtothecontrolgroup.Intoxicatedgroupstreated
with vitamin C or Magnesium-L-threonate, we found significantly lower values of learning and memory
comparedtothecontrolgroup.Catalaseactivitywassignificantlyreducedinliver,pancreasandkidneybythe
presenceofthesetwosupplementshoweverasignificantlyincreasewasobservedinbraintissuecomparedto
thecontrolgrouponly.LeadconcentrationinbraintissueinthepresenceofvitaminCwassignificantlyhigher
comparedtothecontrolgrouporleadacetategroup.Conclusion:Leadacetatehadadverseeffectsonlearning
and memory of mice and also increased catalase activity.
Keywords:  Enzyme, Intoxication, Lead, Supplements

21

REGISTER NO
0d0fd7

CRPSDULVRQRIWKHHIIHFWRIWKHUHGXFHG JUDSKHQH R[LGHDQGPXOWLZDOOHGFDUERQ
QDQRWXEHRQSRO\ ODFWLFDFLG SRO\FDUERQDWHEOHQGV
Gözde Oncel *
Master Student
Department of &hemical (ngineering, Kocaeli
University, Turkey

Ayşe Aytac
Assoc. Prof.
Department of &hemical (ngineering, Kocaeli
University, Turkey

This study aims to obtain PLA / PC based nanocomposites by adding reduced graphene oxide (r-GO) and multiwalled carbon nanotube (MWCNT) nanofillers in Poly (lactic acid (PLA) / Polycarbonate (PC) blends in certain
proportions. The properties of the obtained nanocomposites were examined by thermal and mechanical
characterization techniques. The PLA / PC blend was prepared at 30/70 wt.%. In order to examine the effect of
r-GO and MWCNT, nanocomposites were obtained by using (0.5. 1.0, 3.0) wt.% r-GO and MWCNT separately
to PLA / PC matrices. The samples were produced using a twin screw extruder and molded by injection
molding. Tensile test, Differential Scanning Calorimeter (DSC) and Thermogravimetric Analysis (TGA) were
applied to the prepared nanocomposite samples. As a result of the mechanical and thermal tests, an increase in
crystallinity value of the nanocomposite obtained by using 0.5wt.% rGO to the PLA / PC blend was observed.
In the tensile strength of nanocomposites, the MWCNT filler showed better tensile strength than the rGO filler.
Keywords: Pla, PC, Reduced Graphene Oxide, Multi-Walled Carbon Nanotubes, Nanocomposites,
Characterization

1.Introduction
Today, polymers are widely used in all areas of our daily life. Polymers used are derived from petroleum, are
not biodegradable and take years to degrade in nature. Poly (lactic acid) (PLA) is a biodegradable polymer that
can be used as an alternative to petroleum-derived polymers. PLA is widely used in many areas today. It is used
in screws, rods and plates, plastic films that are predicted to biodegrades [1]. Besides having good mechanical
properties PLA; It has disadvantages such as poor workability and low toughness. Improvements are seen in
these properties as a result of blending PLA with plasticizers [2]. In addition, studies are carried out to create
nanocomposites with various polymers and fillers to improve the weak properties of PLA. Polycarbonate (PC)
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is widely used because it is an engineering polymer with high impact resistance and thermal stability. In
addition to the widespread use of PC; Since it does not have biodegradable properties like PLA, it is difficult to
decompose under environmental conditions. PLA / PC blends are created by combining the biodegradability
property of PLA and the excellent mechanical properties of PC. PLA / PC blends are widely used in many areas
in the industry [3]. MWNCT is used in many commercial applications as it has superior features. The electrical
property, MWCNTs are highly conductive when properly integrated into a composite structure, the outer wall
alone has conductive properties. Thanks to its good physical properties, it increases the strength of polymer
mixtures to which it is added [4]. On the other hand, Reduced graphene oxide (r-GO) is formed by thermal and
chemical reduction of oxygen groups in the graphene structure. In addition to having almost the same properties
as graphene, it is less costly. It improves properties such as electrical conductivity by adding to nanocomposites
[5]. The aim of this study is to obtain nanocomposite by forming PLA / PC blends, adding r-GO and MWCNT
fillers to this blend and to examine the thermal and mechanical properties of the obtained nanocomposites.
2.Materials and Methods
In this study, Poly (lactic acid) (Tg = 50-55C, Natureworks), Polycarbonate (PC) (Kempro), MWNCT (13-30
microns long, Graphene) and Reduced Graphene Oxide (r-GO) specific surface area: 450 -650 m2 / g, flake
size: <5 ?m, Hazerfen Kimya Malzemeleri ve Enerji Tek. San A.S8) was used. PLA / PC nanocomposites were
produced by the melt blending method using a twin screw extruder. Necessary test samples were prepared for
characterization processes by the injection molding device. PLA was kept in a vacuum oven for 12 hours at 80
?C. The PLA / PC mixture was prepared at (30/70) wt.% and used as the matrix material. r-GO and MWNCT
fillers were added to the PLA / PC mixture in amounts (0.5, 1.0, 3.0) % by weight. Characterization tests such
as tensile test, Differential Scanning Calorimeter (DSC) and Thermogravimetric Analysis (TGA) were applied.
3.Result and Discussion
For the nanocomposites prepared by using nanofillers to the PLA / PC blend, the tensile strength (MPa) and
elongation at break (%) values are given in Figure 1 and Figure 2. The PLA / PC mixture without filler has a
tensile strength of 60.97 MPa. In the tensile strength of the nanocomposites obtained by adding (0.5-1.0-3.0) %
by weight of rGO and MWCNT to these mixtures, MWCNT reinforcement showed better tensile strength
compared to rGO nanofiller. The tensile strength value of 0.5 wt.% rGO addition sample decreased as 6.7%,
while the tensile strength value of 0.5 wt.% MWCNT including sample decreased as a 0.7%. It is concluded
that nanofiller types were not significantly altered the tensile strength values. Figure 2 provides information
about the effect of nanocomposites obtained by adding r-GO and MWNCT fillers to PLA / PC mixtures on
elongation at break values. The elongation break value of the PLA / PC mixture without filler is 158%. A
decrease in elongation break value was observed in nanocomposites obtained by adding rGO and MWCNT
fillers in certain proportions to PLA / PC mixtures compared to the unfilled PLA / PC mixture. As the
percentage of MWCNT filler in the PLA / PC blend increased, the structure became more brittle. If the 0.5%
MWCNT filler added to the PLA / PC mixture is examined in Fig. 2, it is seen that the elongation at break
decreases by 8% compared to the unfilled PLA / PC mixture. Elongation at break value decreased by 91% with
the addition of 3.0 wt.% MWCNT filler and 16% decrease by the 1.0 wt.% MWCNT filler addition. When the
elongation amounts of nanocomposites produced with rGO filler are compared with the unfilled PLA / PC
mixture, the elongation values at break decreased 30% with the addition of 0.5% rGO filler, 23% with the
addition of 1% rGO filler and 57% with the addition of 3% rGO filler has decreased in the rate. No
improvement was observed in the mechanical properties of the nanocomposites obtained by adding rGO and
MWCNT fillers to PLA / PC mixtures. The information about the changing mass losses in the structure of a
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substance depending on temperature and time is obtained by Thermogravimetric Analysis (TGA), [6]. Table 1
is given below regarding the TGA results. Tonset value refers to the temperature at which the substance begins
to decompose, and Tmax value refers to the temperature at which it has the maximum rate of degradation. The
TGA test applied to the prepared samples was carried out from 25 ?C to 800 C with a heating rate of 10 ?C /
min under a nitrogen gas supply of 20 ml / min. The PLA / PC blend without filler started to decompose at
349.1 ?C and the residue amount was noted as 11.32%. Degradation of nanocomposites obtained by adding
fillers started at lower temperatures than the unfilled mixture. With the addition of 1.0 wt.% r-GO to the PLA /
PC blend, degradation occurred at a lower temperature than other nanocomposites. The MWCNT filler also
began to degrade at temperatures close to r-GO. PLA / PC nanocomposites with fillers left more% residue than
the unfilled mixture. Differential Scanning Calorimeter (DSC) is one of the methods for heat analysis. It
measures the amount of energy absorbed or released while the sample is heated, cooled, or kept at a constant
temperature [7]. Table 2 below shows the results obtained as a result of DSC. Tg value refers to the softening
temperature of the sample, Tm to the melting temperature of the sample, and Tcc to the crystallization
temperature of the sample. Hm is the sample melting enthalpy and ?Hcc is the crystallization enthalpy of the
sample. Xc% indicates the percentage of crystallization. The Tg value of the PLA / PC mixture without fillers is
54.8 ?C and the Tm value is 149.2 ?C. No significant increase or decrease was observed in Tg and Tm values in
nanocomposites where r-GO and MWCNT filler were added to PLA / PC mixtures. With the addition of 0.5%
R-GO by weight to the PLA / PC mixture, the Xc value increased. The increase in the crystallization percentage
is directly proportional to the good mechanical properties of a polymer. Since PLA has a slow crystallization
feature, it is important to increase the amount of crystallization and thus improve its mechanical behavior [8]. A
decrease in Xc value was observed with the addition of fillers to PLA / PC mixture in other proportions by
weight in the Table.2 given below.
4.Conclusion
In this study, PLA/PC based nanocomposites were obtained by adding r-GO and MWCNT fillers to PLA / PC
mixtures. Mechanical and thermal properties of nanocomposites were tested by tensile test, differential scanning
calorimeter (DSC) and thermogravimetric analysis (TGA). According to the tensile test results, PLA / PC
nanocomposite with 1.0 wt.% rGO filler and PLA / PC nanocomposite with 3.0 wt.% MWCNT filler showed
better strength than other fillers in terms of tensile strength. An increase in Xc% value of the nanocomposite
obtained by adding 0.5% rGO filler to the PLA / PC mixture was observed. PLA / PC nanocomposites with
fillers left more % residue than the unfilled mixture. Besides, no significant change was observed in Tg and Tm
values for r-GO and MWCNT nanofiller including nanocomposites.
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In this study was reported a simple method for independent determination of two -blocker agents, propranolol
(PROP) and atenolol (ATN) in pharmaceutical formulations with electrochemical techniques using a carbon
paste sensor modified with ilmenite natural material (CPE-I). The performance of the modified sensor was
estimated using the square wave voltammetry and cyclic voltammetry for the determination of both b-blocker in
sulfuric acid solution. The modified electrode showed a good electrocatalytic activity toward the oxidation of
propranolol and atenolol compared with bare electrode in H2SO4 0.1M. The enhanced oxidation peak current
response can be attributed to the catalytic effect of the ilmenite nanomaterial incorporated into the carbon paste
electrode towards oxidation of propranolol and atenolol. Different experimental parameters included supporting
electrolyte, scan rate, amplitude, pH, and frequency were optimizing to achieve the optimum analytical
parameters. Good linear calibration curves were obtained ranging from 0.20 mM to 8.9 mM for PROP (R2=
0.996), and from 0.7 µM to 13.2 µM for ATN (R2= 0.999), with detection limits of 80 µM and 0.31 µM,
respectively. The modified sensor had good reproducibility (RSD < 2.9 %), and high sensitivity for the
detection of both ATN and PROP with very high stability in its electrochemical response. The usefulness of the
CPE-I sensor has been evaluated for detection of propranolol and atenolol in pharmaceutical tablets with
satisfactory results.
Keywords: Ilmenite, Carbon paste, atenolol, propranolol, square wave voltammetry, pharmaceutical tablets
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InthisworktheadsorptionpropertiesofanaturalmaterialderivedfromsandofAlbaniancoastlinearestudied.
Accordingtothechemicalcompositionthestudiednaturalmaterialisclassifiedasilmenite-magnetitematerial.
Adsorption properties to Cu of row material and after physical and chemical activation using different
concentration of H2SO4 solutions (1% and 10%), are studied. The experimental data were fitted into
Langmuir, Freundlich, and Temkin isotherms to study the mechanism of adsorption. The highest value of R2
(0.9237;0.9786;0.9844),arederivedfromFreundlichisothermmodel,confirmingthattheadsorptionofCu
happens according to a heterogeneous and non-monolayer process. The linearization of the data according to
Temkin izotherm model (R2=0.8912, 0.8938, 0.8904) argue the same suggestions. Raw and chemically
activatedsamplesgavesimilarresultsregardingtheadsorptionefficiencywhilethedifferencescanbefound
related with the value of "n". In the case of row material, n<1 indicate the chemical adsorption, while the
chemicallyactivatedmaterial,n>1physicaladsorptionissuggested.BasedonTemkinIsothermmodeltheheats
ofadsorptionprocesseswereestimatedconfermingthattheadsorptionvarieddependingfromtheactivatedor
non activated material.
Keywords:  Adsorption, Sand, Chemical Activated, Isotherm
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The aim of this study was to investigate the usability of glyoxal (GL) and glutaraldehyde (GLA) as crosslinkers
for poly(vinyl alcohol) (PVA)/sodium caseinate (NaCAS) blend. The crosslinked and un-crosslinked
PVA/NaCAS films were prepared by the solution blending and casting process. The effects of GL and GLA
contents (0.5, 1, 2 wt.%) on the properties of PVA/NaCAS (70/30 v%) films were evaluated. The
characterization of the films was carried out by tensile test, thermogravimetric analysis and contact angle
measurements. The contact angle results showed that the increased amount of both crosslinkers increased the
hydrophobicity of the films. In addition, it was observed that the tensile strength of PVA/NaCAS was improved
by the addition of crosslinkers. As a result of all analyzes, it was concluded that crosslinking is suitable for
improving the properties of PVA/NaCAS film.
Keywords: Polyvinyl alcohol, Sodium caseinate, Cross-linking, Glyoxal, Glutaraldehyde,

1.Introduction
In today?s world, there is an increasing interest in using biodegradable films as packaging materials. Various
oils, polysaccharides and proteins are often preferred as good alternatives to petroleum-derived synthetic
polymers [1]. Among various biomaterials proteins generally come to the forefront with their good oxygen, oil
and aroma barrier properties [2]. Sodium caseinate (NaCAS) obtained as a result of acid precipitation of milk
protein casein can be used in applications such as packaging or a protective film with its good gas barrier and
film-forming properties. However, due to the natural hydrophilicity of the NaCAS and the plasticizers added to
provide flexibility in the final product, the water vapor barrier feature of caseinate films is weak. Also, NaCAS
exhibits poor mechanical properties compared to synthetic films [1?3]. Polymer blending and crosslinking is a
suitable method for obtaining the desired properties and expanding the application areas of biomaterials [1,4,5].
Polyvinyl alcohol (PVA) is a semi-crystalline, water-soluble, non-toxic biodegradable polymer and it has good
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film-forming properties. In this way, biodegradable films with improved mechanical properties can be obtained
by the blending of PVA with casein or NaCAS. On the other hand, it is known from our previous study that
PVA/casein based films have high water vapor permeability than traditional packaging materials such as
polyethylene and polyamide [6]. Therefore, crosslinking has been considered to be a suitable process for
improving the mechanical and barrier properties of the PVA/NaCAS film and making it even more suitable for
use as packaging material [1,2]. Chemical crosslinking involves the use of bifunctional chemicals that can bond
with the matrix [3]. In this study, aldehyde-based glyoxal (GL) and glutaraldehyde (GLA) were preferred for
cross-linking of PVA and NaCAS.
2.Materials and Methods
High-molecular-weight PVA (degree of hydrolysis=86.7?88.7 mol%, Kuraray Poval 47?88), NaCAS (Acros
Organics), GLA (50 wt. % in H2O, Sigma Aldrich), GL (40 wt. % in H2O, Sigma Aldrich) were used in the
study. The PVA/NaCAS/crosslinker films were prepared by solution casting method. PVA (6g) dissolved in
distilled water (100 ml) under magnetic stirring for 1 h at 80 °C. The NaCAS (55 wt. %) and plasticizer glycerol
(45 wt. %) were dissolved and stirred at 1 h at 40 °C to prepare a 6.0 wt% solutions. Afterward PVA and
plasticized NaCAS solutions were blended at 70:30 v. % ratio. After blending of PVA and NaCAS, 0.5, 1, 2
wt.% of GL and GLA were added to the PVA/NaCAS solution. The obtained solutions were cast into
polystyrene petri dishes and dried at ambient conditions. The characterization of the films was carried out by
the tensile test, thermogravimetric analysis, contact angle measurements.
3.Result and Discussion
3.1. Mechanical properties The effects of crosslinker type and content on the tensile strength (TS) and
elongation values of PVA/NaCAS film were examined and the results were given in Figure 1. The TS is may be
defined as the maximum strength of a film to resist against applied tensile stress. The TS value of the uncrosslinked PVA/NaCAS films was 18 MPa. This value increased with the addition of both of two crosslinkers
type and increasing ratios of them. The TS values of crosslinked films have changed around 31-39 MPa.
Among all films the maximum TS was observed for 2.0 GLA. The elongation (E%) value gives information
about the stretchability of the films. When the elongation graph was examined, it was seen that the E% of the uncrosslinked PVA/NaCAS is 205 %. The reduction was observed for all GL included films at around 22-34 %.
On the other hand, GLA included films exhibited a different trend. When 0.5 % GLA was added to the
PVA/NaCAS; there was a 19% decrease in the elongation value. With the increasing amount of GLA,
elongation increased again and higher values were obtained compared to un-crosslinked film. The 1.wt% GLA
including film exhibited maximum elongation value as 240 %. According to the tensile test results, it can be
said that GLA is a more effective crosslinker than GL for the PVA/NaCAS. 3.2. Water Contact Angle The
water contact angle (WCA, ?) is generally used to determine the hydrophilic-hydrophobic property of the films.
The hydrophilic films exhibit 0<?<90° WCA value while hydrophobic films exhibit ?>90°. The WCA values of
un-crosslinked and crosslinked PVA/NaCAS films were shown in Figure 2. The un-crosslinked film exhibited
78° WCA and this value increased with the addition of crosslinkers. For the increasing ratios of GLA and GL,
WCA increased and reached 108.6° and 108.4° respectively. So, the PVA/NaCAS film exhibited more
wettability than crosslinked films. This case indicates that the new tight chain structure created by cross-linking
restrict the wettability of the film [7]. 3.3. Thermogravimetric Analysis (TGA) The thermal stability of the films
was determined with TGA under nitrogen atmosphere. The thermal stability may be defined as the ability to
keep the physical properties of a material for a specified time and temperature [6]. The onset degradation
temperature (Tonset), the temperature at maximum rate of weight loss (Tmax) and the residual weight at 600 °C
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were given in Table 1. As shown in Table 1, un-crosslinked and crosslinked PVA/NaCAS films exhibited two
main degradation steps. This is related with the presence of molecules with different chemical structures and
molecular weights. The first little weight loss was observed at 93.2 °C for un-crosslinked film and it exhibited
the reduction or increment with the addition of crosslinkers. There was no regular trend. This step may be
attributed to the evaporation of water or moisture from the film structure. The second and main degradation step
of the un-crosslinked film was started at 290.3 °C which increased with the addition of GL and GLA. The
increase in Tonset-2 has been attributed to the replacement of hydrogen bonds between the PVA/NaCAS by
more stable crosslink bonds [2]. 4. Conclusion The crosslinking of PVA/NaCAS blend with GL and GLA was
investigated as a function of the crosslinker ratio. The tensile strength of PVA/NaCAS was increased with
crosslinking for two crosslinkers and all loading ratios. The maximum tensile strength was observed at 1.0 wt.%
for GLA and 2.0 wt.% for GL. The stretchability of un-crosslinked film decreased with the addition of GL. On
the other hand, 1 and 2 wt. % GLA addition increased the elongation. The un-crosslinked film became more
hydrophobic with the addition of crosslinkers. Also, crosslinkers increased the thermal resistance of the
PVA/NaCAS blends
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Theobjectiveofthisstudywasdeterminationofmacroandmicroelementsinhoneyandpollensamplesfrom
the region of Prishtina, Kosovo. The region of Prishtina has an area 2470 km2, in which consists eight
municipalities (Prishtina, Podujeva, Fushë Kosova, Lipjani, Obiliqi, Drenasi, Graçanica dhe Artana). The
samples of honey (24) and pollen (15), collected during June-August 2019, were digested in a
microwavedigestion system and 27 macro and microelements were analysed by using the spectroscopic
techniques: ICP- AES and ICP-MS. The level of content (mg/kg) of some elements in honey are ranged:
cadmium 0.001-0.268;cobalt 0.004-0.146; chromium 0.069-0.637; copper 0.887-3.24; nickel 0.150-1.24; lead
0.08-0.229; manganese 0.763-7.38; selenium 0.037-0.158; and zinc 0.753-6.62. In pollen samples, the level
of  content (mg/kg) of the same elements ranged: 0.019-0.162; 0.094-0.240; 0.208-1.55; 1.90-11.80;
2.580-6.43; 0.121-6.24; 4.43-44.16; 0.019-0.045, and11.87-35.65,forCd,Co,Cr,Cu,Ni,Pb,Mn,Seand
Zn, respectively. The statistical analysis was used to explai n the correlation between chemical elements, the
associationsofelementsandtheirlithogenicor anthropogenic origin.
Keywords:  Honey, pollen, macro and microelements, I&3-$(6 / I&3-06, Prishtina region, Kosovo.
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Expandedgraphene(EG)filmswithalowoxidationdegreeexhibitexcellentthermalconductivityandEGis
addedtocompositesatarateof2%byweight,itcanincreasethethermalconductivityby36%.Polyurethane
(PU) is frequently insulation material that provides thermal preservation in food stores. The new type of
thermallyconductiveexpandedgraphene/polyurethana(EG/PU)nanocompositcanbeusedasmaterial(shelf,
screen,partition,etc.)thatprovideairflowincoldstorageareas.Inthisstudy,EG/PUnanocompositematerial
wasprepared2mm-thickfilmandfabricatedat170120kg/cm2at30min.Thenanocompositecharacterized
by FT-IR, thermal gravimetric analysis (TGA) and scanning electron microscopy (SEM).
Keywords:  Exphanded Graphane, Polyurethane, Nanocomposite, Food Storage
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This paper aims to study the effects of reduced graphene oxide (rGO) and epoxy-based compatibilizer Joncryl
the mechanical and thermal properties of PET/PBT blend. The uncompatibilized and compatibilized
nanocomposites were prepared by extrusion and injection moulding methods. The rGO was added to the matrix
at the ratios of 1-3-5wt% without Joncryl and with Joncryl (1-3-5 wt.%). The characterizations of the
nanocomposites were carried out with the tensile test, dynamic mechanical analysis (DMA), differential
scanning calorimeter (DSC) and thermogravimetric analysis (TGA). Tensile test results indicate that rGO
addition dramatically dropped the strain at break of PET/PBT. The addition of Joncryl to PET/PBT/rGO
resulted in a small increment in the strain at break. The tensile strength of uncompatibilized composites was
lower than PET/PBT. The addition of Joncryl increased the tensile strength to 62 MPa. According to DMA
results, increasing Joncryl loading ratio enhanced the interfacial interaction. On the other hand, Joncryl
decreased the thermal stability of nanocomposites.
Keywords: Poly(ethylene Terephthalate), Poly(Butylene Terephthalete), Reduced Graphene Oxide,
Compatibilization, Characterization,
Acknowledgement: The authors would like to thank the Scientific and Technological Research Council of
Turkey (TUBITAK) for financial support (Project no: 119M009).
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Poly (ethylene terephthalate) (PET) and poly (butylene terephthalate) (PBT) are high-performance
thermoplastic polyesters. PET, a semi-crystalline polymer; has high glass transition temperature (Tg), high
chemical/thermal resistance, good mechanical properties [1,2]. PBT is an important polymer for injection
molding applications due to its high crystallization rate, good mouldability and processability. The blending of
PET and PBT is preferred to obtain a blend with comprehensive properties. In various studies, PET/PBT blends
have been reported as compatible in the amorphous phase [3,4]. Besides, PBT has a higher crystallization rate
compared to PET, thus improved mechanical properties can be obtained by blending [5]. But, PET/PBT blend
has some disadvantages such as brittleness, relatively low mechanical properties and electrical/thermal
resistance [3,6]. Various nano-additives can be added to overcome these shortcomings and to gain new usage
areas for this polymer blend. Among various nano-additives, graphene (Gr) and its derivatives attract attention
thanks to their properties such as large surface area, high strength, thermal and electrical conductivity [7?9].
The reduced graphene oxide (rGO) obtained by the reduction of graphene oxide has high electrical conductivity
and mechanical properties. It can improve the properties of the matrix even at low loading rates thanks to its
large specific surface area, two-dimensional geometry. On the other hand, the reinforcement effect of rGO
depends on two key factors. These are homogeneous dispersion in the matrix and strong interfacial interaction
between filler and matrix. The addition of a suitable compatibilizer to the composite can improve the properties.
The compatibilizer type determine based on the functional groups that could make possible bonds with the
matrix and filler [9]. In the present study, rGO was added to the PET/PBT at different ratios and epoxy-based
Joncryl was used as compatibilizer. The mechanical and thermal properties of composites were examined.
2.Materials and Methods
Firstly, PET/PBT (70:30 wt. %) blend and rGO reinforced (1-3-5 wt. %) un-compatibilized composites were
prepared. Then, composites containing 1-5 wt. % of Joncryl were prepared. The compositions of the prepared
composites and sample codes are given in Table 1. The samples were prepared by using twin-screw mini
extruder at 260 °C, 100 rpm and 3 min mixing time. After the extrusion, molten compounds were moulded with
an injection moulding machine. The mould and barrel temperatures were 30 °C and 260 °C, respectively and 10
bars injection pressure. The samples were characterized by tensile test, dynamic mechanical analysis (DMA),
thermogravimetric analysis (TGA), and differential scanning calorimeter (DSC). The tensile test was performed
according to ISO 527 with a tensile speed of 5.0 mm/min. TGA was applied from 25 °C to 750 °C, with a
heating rate of 10 °C/min under nitrogen atmosphere. DSC was performed in three dynamic scans. Firstly, the
sample was heated from 25 °C to 260 °C with 10 °C/min. Secondly, it was cooled from 260 °C to 25 °C with a
rate of 10 °C/min and finally reheated from 25 °C to 260 °C with a rate of 10 °C/min.
3.Result and Discussion
Tensile strength and strain at break of PET/PBT and un-compatibilized and compatibilized PET/PBT/rGO
nanocomposites were determined to investigate the effects of rGO and Joncryl. The results were shown in
Figure 1. Addition of rGO to PET/PBT resulted in the reduction in the strain at break value of the blend. This is
a typical behaviour observed by dispersing a nanofiller into a polymer matrix [7]. PET/PBT blend exhibited
516% strain at break value, indicating a high toughness and ductility. But, the addition of the small amount of
rGO (1.0 wt. %), the strain at break reduced to 270%. With the increase in the rGO ratio to 3% and 5%, the
strain at break decreased dramatically to 4-5%. When deformation applied to the sample, polymer chains pulled
off from an entanglement of polymer chains and the deformation energy is absorbed during the disentanglement
process, resulting in plastic deformation. Adding rGO to the matrix restricts the movement of polymer chains.
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As a result, chain disentanglement cannot occur, and brittle fracture occurs [1]. When the Joncryl added, the
reduction in the strain at break mitigated respect to the PET/PBT loaded with the only rGO. This probably
stems from due to enhance the interfacial adhesion and plasticizing effect of Joncryl. The tensile strength (TS)
of PET/PBT was 55 MPa which didn?t change significantly with the addition of 1.0 wt. % rGO. But, the
increasing amount of rGO (5.0 wt. %) decreased the TS to 47 MPa. This is another result of the restriction of
polymer chain mobility by increasing rGO. Regarding the compatibilized samples, the addition of the
increasing amount of Joncryl increased the TS to 60 and 62 MPa for 3rGO-3J and 5rGO-5J, respectively. This
may indicate that enhanced interfacial adhesion and dispersion of rGO into the matrix. The storage modulus and
damping factor (tan delta) values of PET/PBT and nanocomposites were explored with DMA. The results were
given in Figure 2. The storage modulus gives information about load carrying capacity and stiffness of the
composite. According to curves, the storage modulus of PET/PBT hugely increased with the addition and
increasing ratio of rGO. This indicates that high stiffness of nanocomposites. Also, the addition of Joncryl
generally increased storage modulus due to enhanced interfacial adhesion resulted in a greater degree of stress
transfer from the matrix to the rGO. Damping factor gives information about interfacial adhesion between the
filler and matrix. The area under the tan d curve in the graph gives the amount of energy loss of composite
during the deformation. The lower tan delta peak intensity indicates the strong interfacial adhesion. When the
peak intensities are examined, a reduction was observed for all nanocomposites except 1rGO-1J and 3rGO-1J.
The minimum peak intensities were exhibited by 3rGO-3J and 5rGO-5J nanocomposites. This is attributed to
the increasing interfacial interaction with increasing ratio of Joncryl. This result is also consistent with the
storage modulus and tensile test data DSC analysis was applied to determine the effects of rGO and Joncryl on
the thermal properties of PET/PBT. The glass transition (Tg), melting (Tm), cold crystallization (Tcc), melt
crystallization temperature (Tc) were determined from DSC and obtained results are summarized in Table 2.
The Tg of PET/PBT was 69 °C that firstly increased to 72 °C than decreased with increasing ratio of rGO and
Joncryl. The branched structure of Joncryl increase the free volume of the matrix thus decreases Tg. All
samples exhibited single Tg indicates the miscibility of PET and PET at amorphous phases. But some of the
samples exhibited double Tm. Addition 1.0 wt.% rGO may prevent the crystallization of one of the polymers
and caused uniform co-crystal formation thus single Tm [10]. The composites have different crystallinity
properties according to rGO loading rates and Joncryl addition. The TGA results can be shown in Table 3. Td5,
Td10, Tmax indicate temperatures at 5% 10% weight losses and maximum degradation temperature,
respectively. PET/PBT showed single step degradation and it starts at about 383 °C. The rGO and Joncryl
addition didn?t change the degradation mechanism. The Td5 values of uncompatibilized nanocomposites were
nearly the same. But, increasing ratio of Joncryl decreased the Td5, Td10 and residual weight. This reduced
phenomenon indicated a decrease in the stability of PET/PBT.
4.Conclusion
The uncompatibilized and compatibilized PET/PBT/rGO nanocomposites were prepared with the extrusioninjection molding process. The mechanical analysis results indicated that Joncryl enhanced the compatibility
and dispersion of rGO. The maximum tensile strength and storage modulus values were observed for 3rGO-3J
and 5rGO-5J nanocomposites. TGA showed that the addition of rGO didn't change the Td5 value of PET/PBT.
But, the increasing ratio of Joncryl affected thermal stability negatively. The branched structure of Joncryl
increase in the free volume of the matrix thus decreases Tg.
References
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In this study, TPE foams based on SEBS/PP were produced by using different processing techniques such as
extrusion and injection molding to achieve optimized mechanical and thermal properties in terms of strength,
elongation, damping capability, thermal stability and so on. The final blend composition will be set to improve
gaskets used in electronic household devices. For this study, foaming is considered as an effective way to meet
the requirements for a high impact resistance material with low density and relatively low hardness and used in
different ratios as 1% and 3%. Foaming is a method of introducing gas filled cells into the material. In this
research, microspheres were used as foaming agent and introduced into the system by using injection molding
machine. It decreases density of the product lowering weight and material cost. Beside improving damping
abilities and decreasing the density, inorganic filler such as talc, silica and calcium carbonate were used to
increase mechanical strength and their effecitivity investigated during research. It was observed that higher
amount of foaming agent gives lower density by creating voids in the blend, as expected. The biggest change in
density obtained when talc is used as filler. Accordingly, highest izod impact value obtained by talk usage.
Combining foaming and thermoplastic elastomers offers a wide variety of possibilities to new and existing
applications. In addition to low hardness and density, foaming provides better damping ability thanks to its
morphological structure [1].
Keywords: Thermoplasticelastomer, Polypropylene, Tpe, Foaming, Sebs, Damping
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This paper reports ²?Si and ²?Al MAS NMR investigations of C-S(A)-H phase (C-S-H containing Al) of Ultra
High Performance Concrete (UHPC) modified with pyrogenic nanoparticles (Pox). A statistical evaluation has
been reported for six UHPCsamples additionally containing pyrogene oxides (nanoscale pozzolanic additives,
SiO2 and Al2O3-based)and other microscale pozzolanic additives. The samles wereinitially pressure compacted
and then cured with and without microwave energy. Based on a spectral deconvolution, the location of
aluminum in the samples nano-scale structure is obtained and with that itseffect on the macro-scale properties
of the material. A clear correlation has been found between the quantitative NMR results and the macroscale
properties (strength, etc.).
Keywords: Nano-scale pozzolan containing UHPC, ²?Si and ²?Al MAS NMR investigations, microwave
curing, nanomolecular structure-strength relationship
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Plasticandmicroplasticsareanindispensablepartoftoday sandwereusedinavarietyofareasofindustryand
dailylife.Intheprocess,theplasticdisintegratesintomicroplastics,wherebytheparticlesbecomesosmallthat
evenmicroorganismscanabsorbthem.Plasticsandplasticpollutionintheoceans,seas,andcoastalwaterstend
toincreaserapidly.InthisstudycarriedoutinthetensitesintheÇanakkaleStrait,isthefirstreferencetothe
detection of Picroplastics distribution by Mantha Net at surface waters by Autum 2020. Filtered 84 514 m3
seawatertotally.TheaveragelevelofPicroplasticsinthesurface(0-30cm)wasdeterminedtobe2555789
item /km2. The total distribution according to the types of particles as Plastic Films (n =20000 item /km2);
Filaments (n= 10000 item /km2); Plastic Fragments (n = 210000 item /km2); Plastic Granules (n= 10000
item/km2);Foams(n=10000item/km2)indifferentcolour,shapeandsize.Finallysampleswerecaracterized
by ATR-FTIR and DSC measurements. Plastic fragments and opaque filsm were identified as polyethylene
(PE), transparent films were polyvinly chloride (PVC). Microplastics in the form of granules and foam were
identifiedaspolypropylene(PP)andpolystyrene(PS),respectively.
Keywords: Microplastics, Çanakkale Strait, Pollution, ATR-FTIR
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The study of carbon-based nanomaterials in past decades remains a topic of special interest. Fullerenes in this
regard are nanomaterials of immense interest due to their extensive use in the applications ranging from solar
cells to bacterial growth inhibitors. The surface modification or functionalization of fullerenes in many of such
applications is the first starting step. Although, numerous strategies offer the functionalization of fullerenes
(Bingel cyclopropanation; 1,3-dipolar additions; Diels?Alder reactions, etc.) the use of aryldiazonium salts is
probably the most efficient and easy to use approach to achieve this goal. Density-functional theory (DFT) is
used to gain molecular insights regarding adsorption and the subsequent grafting of aryl and alkyl radical onto
the C60 surface. Moreover, the formation and the nature of the C60-C(alkyl or aryl) bond from the reaction of
the aryl or alkyl radicals is explored in terms of the quantum theory of atoms in molecules (QTAIM), electron
localization function (ELF) and binding energy. The solvation/dispensability effects of the grafted aryl or alkyl
groups onto the C60 fullerene were evaluated by using Molecular Dynamics (MD) simulations. Furthermore, a
structure-based in silico procedure was used to evaluate the binding modes of a dozen number of functionalized
C60 fullerenes (as ligands) toward the Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) main
protease (PDB ID: 5REA). Most active ligands were analyzed in terms of non-covalent interactions to
understand better which grafted groups reflect best docking properties toward the docking site of the SARSCoV-2 protease. The results of this work contributed to shed light on the grafting mechanism, activation energy,
stabilization, the nature of the formed chemical bonding between C60 and the phenyl or alkyl radicals, solvation
properties of such grafted groups and their effect on molecular docking of functionalized C60 toward the SARSCoV-2 main protease.
Keywords: C60 Fullerene, Surface Modification, Aryl Or Alkyl Diazonium Salts, SARS-CoV-2 , Molecular
Docking, Molecular Dynamics

40

REGISTER NO
bac916

Experimental and Wheoretical Vtudy of 2,5-Giarylidenecyclopentanone methoxy
derivatives
Veprim Thaçi*
Phd. Student
Institute of Chemistry , Faculty of Natural Sciences
and Mathematics , Ss. Cyril and Methodius
University , Macedonia , Kosovo

Ramiz Hoti
Prof.
Department of Chemistry , University Of Prishtina ,
Kosovo

Avni Berisha
Assoc. Prof.
Department of Chemistry , University Of Prishtina ,
Kosovo

Jane Bogdanov
Prof.
Department of Chemistry , Faculty of Natural
Sciences and Mathematics, Ss. Cyril and Methodius ,
Macedonia

Two different 2,5-diarylidenecyclopentanone e derivatives: (2E,5E)-2,5-Bis(4-methoxybenzylidene)
cyclopentanone
and
(2E,5E)-2,5-Bis(2-methoxybenzylidene)
cyclopentanone;
(2E,5E)-2,5-Bis(2-methoxybenzylidene) cyclopentanone) containing substituated phenyl moieties were
synthesized. The products were characterized by NMR, FTIR and UV-VIS spectroscopy and comparison to
literaturedata.Thesederivativesposssesinterestingphotochemicalpropertie.Fortheoreticalcalculations,inthe
firststeptheconformationalsearchforthestudiedmoleculesisperformedinordersamplerightfullowenergy
conformationsbymeansofMolecularMechanics(MM)calculationsviatheCOMPASSII(Condensed-phase
Optimized Molecular Potentials for Atomistic Simulation Studies) force filed. The lowest energy conformer
afterwardswassubjectedtonumerousAnnealingcycles(usingMolecularDynamics)andtheobtainedstructure
served as a starting point for DFT calculations. TDDFT (Time-Dependent Density-Functional Theory)
calculationswereperformedusingBecke,3-parameter,Lee?Yang?Parr(B3LYP)functionaland6-311+g(d,p)
basissetviatheGaussian16software.Thesolventeffectwasincludedusingtheintegralequationformalism
(IEF) version of polarizable continuum model (PCM).
Keywords: Benzylidenecyclopentanone, Molecular Mechanics, Quantum Mechanics, TDDFT, U9-9,6, Nmr
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The supercritical carbon dioxide extraction of copper and lead ions from aqueous solutions after their
complexation by the dithizone ligand is studied using the static and dynamic mode (at two different conditions:
a) p=120 bar, T=323.15 K and b) p=72 bar, T=303.15 K). In order to better achieve the extraction process,
methanol was added to modulate the polarity of the extraction media. The concentration of the metal ion, prior
and after the extraction is realized by the use of the Atomic Absorption Spectroscopy (AAS). Figure 1. Initial
and final geometry possess obtained MD simulation of the supercritical carbon dioxide extraction of the
Cu(II)-dithizone ligand. Furthermore, Molecular Dynamic (Figure 1) simulations under Periodical Boundary
Conditions, via the use of the Universal force field were performed to gain profound molecular details that
elucidate the extraction process of the formed bidentate complex between the heavy metal ions and the
dithizone ligand.
Keywords: Supercritical Carbon Dioxide, Extraction, Dithizone Ligand, Molecular Dynamic
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Polypropylene (PP) is used in many applications such as housing, electronic industry. Flame retardancy
properties of polypropylene are necessary in many applications due to its flammability [1,2]. In this research,
Intumescent flame retardant (IFR) and mica mineral were added to polypropylene to compose 30% of the total
mass of the polymeric compounds and the synergistic effect of mica mineral with intumescent flame retardant
(IFR) additive in PP was investigated by limiting oxygen index (LOI), glow wire test (GWT), UL-94 test and
mechanical properties measurements. UL-94 and LOI test results show that mica mineral enhances the flame
retardancy of the PP/IFR compound at 2% mica loading level. In the GWT, PP/IFR compounds achieved both
of tests (750°C, 850°C) at different loading level of mica. The results from GWT, UL-94 and LOI tests indicate
that by optimization of the formulation system, good flame retardancy and mechanical properties obtained with
PP/IFR/Mica blends.
Keywords: Flame, Flame Retardancy, Mica, Polypropylene, Intumescent,
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Shkodra is an old city in northern Albania, which is in the Balkan Peninsula and lies in the southeast part of
Europe. In this city and its surroundings are revealed many iron objects of different periods through
archaeological excavations and random findings. In this paper are studied two iron nail objects, and the aim of
the study was to determine the technology of production. Analytical methods used in this study are X ray
fluorescence spectroscopy (XRF), scanning electron microscopy-energy dispersive spectroscopy (SEM-EDS),
and reflected and polarized optical microscopy (OM). From the ? - X ray fluorescence results can be concluded
that nails contain iron over than 98%, and other present chemical elements are Mn up to 0.78%, Pb up to 0.14%
and Co up to 1.08%. Presence of Cobalt thought to be like impurity. Ferrite-perlite microstructure was obtained
after etching of two objects. The granules are ferrites in polygonal shapes with small islands of perlite among
ferrite grains. Analyses with SEM-EDS in one of nails, show presence of slag inclusions. On the observed
inclusions is seen the presence of nodular wustite, located on a glassed matrix. The shape of these inclusions is
oriented according to a certain direction which shows that the technique used for giving the shape was the
beating technique.
Keywords: Iron Objects, Medieval Period, X R F, MO, S E M- E D S,
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The adsorption of Cu(II) ions on natural clay (as low cost adsorbents naturally occurring clay minerals, found
Kosovo) was studied. The description of the adsorption process and the adsorption capacity of the natural clay
(containing illite and monmoriollionite) is accomplished via the use of the Langmuir and Freundlich isotherms.
Monte Carlo calculations and Molecular Dynamic simulations (via Condensed-phase Optimized Molecular
Potentials for Atomistic Simulation Studies ? COMPASS II forcefield) using an 3 x3 expanded unit cell model
of Illite and Montmoriollonite (Figure 1) cleaved at 0 0 1 surface plane with and addition of 25 A vacuum layer
encompassing: 20 Cu(II) ions and 600 water molecules (for Montmoriollonite) and 20 Cu(II) ions and 230 (for
Illite) were used to gain molecular understanding (vis-à-vis the adsorption energy and geometry) of the
adsorptive removal of Cu(II) ions.
Keywords: Clay, Monte Carlo, Adsorbtion, Isotherm, Molecular Dynamic, Atomistic Simulation
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Waterqualitymonitoringisoneofthebiggesttasksinourcountry,butalsoworldwide,thehugedemandsthat
ourcountryhasandmoreforclean,highqualitywater.wehavedesignedadevicethatcanmeasureandand
monitoringonlineanddeterminatequalityofwaterdirectlyinthefield,savingthedataandlocationobtainedto
thefieldmeasurementanalyzedforparameterssuchaspH,temperature,turbidityandelectricalconductivityof
water.Oneofthemostimportantthingsofthiscenturyisonlinemonitoringqualityofwater,monitoringand
keep all information in central databases. For this reason we have work for a long time.
Keywords:  Bersi, SH, Humidity, Online, Monitoring,
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Boron nitride (BN) is a refractory material of great importance with valuable thermal and chemical properties. It
finds widespread use such as lubricant (at low and elevated temperatures), semiconductor devices, sensing
material, etc. 2D graphitic carbon nitride (g-C3N4) among other uses it is an important material as watersplitting photocatalyst. For many of these diverse applications, a crucial step for the use of these materials is
their surface modification. This is reasonably easily accomplished by the covalent bonding of radicals derived
from diazonium salts. Despite experimental evidence, the grafting of alkyl and aryl groups onto the boron
nitride surface and g-C3N4 remains to be addressed concerning their geometry, binding strength, nature of the
formed bond, and the activation energy for such a process to take place. To elucidate the grafting process and to
better evaluate the formed grafted interface we used Periodic and non-periodic DFT calculations. As a study
model for this purpose served monolayer of g-C3N4 (based on triazine) and a B12N12 nanocage cluster
(grafted on both N and C atoms). For the visualization of both covalent and noncovalent interaction regions
simultaneously by a real space function, the Density Overlap Regions Indicator (DORI) analysis was carried
out. The 2D Electron Localization Function (ELF) plot and 3D DORI surface evidence the covalent bonding
between the attached aryl or the alkyl radical and the B12N12 surface. The equivalent conclusion is also drawn
from the computed Laplacian Bond Order (LBO), thus unquestionably approving once more time the covalent
nature of the formed bond.
Keywords: Alkyl Radicals, Aryl Radicals, Ab Initio, 2D graphitic carbon nitride, Dori, Elf
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Graphene oxide (GO) signifies a nanomaterial of huge scientific interest for the adsorption of various molecules
and ions. In contrast to graphene, GO is material of choice as it is more hydrophilic (due to its oxygenated
functional groups), and similar to graphene, it owns a huge surface area. There is a handful number of
instrumental techniques in use nowadays that can analyze the adsorption of molecules and ions on the
nanomaterials (Atomic Absorption Spectroscopy, Inductively Coupled Plasma, Chromatography, etc).
Unfortunately, some of them are destructive concerning sample, and many of them fail to offer fast, direct, and
reliable ?in situ? monitoring of the adsorption process on nanomaterials like graphene oxide. The ?in situ?
evaluation of the hexacyanoferrate adsorption on the graphene oxide was the focus of our work. In the first step
before the adsorption experiments, the graphene oxide was synthesized using the modified Hummers method
and characterized by UV-VIS and FTIR spectroscopy. Our results indicate that the use of DPP offers a simple
and fast way to monitor the adsorption of this electroactive entity onto the GO.
Keywords: Graphene Oxide, Adsorption, Differential Pulse Polarography, In Situ, Hexacyanoferrate Ions,
Nanomaterial
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Although the number of materials used as adsorbents remains fairly large, many of these materials have limited
use as they reflect low adsorption capacity, slow adsorption kinetics, and many are expensive. Many such
limitations can be overcomed by the use of graphene oxide. This carbon nanomaterial is easy to synthesize, has
a large surface area, is hydrophilic, and has excellent adsorptive properties. GO synthesized using the Hummers
method, after its structural characterization was used for the adsorption of hexacyanoferrate ions. The
adsorption effectiveness of this material is evaluated in situ through the use of Anodic Stripping Voltammetry.
Moreover, the applications of Density Functional Theory (DFT) and Monte Carlo calculations (Figure 1)
provided valuable details considering the adsorption energy of hexacyanoferrate ions and its reliance on the
adsorption site of graphene oxide. For the most probable adsorption site, the computation of Non-Covalent
Interaction plots offered a direct way to analyze the interaction type taking place during this process.
Keywords: Graphene Oxide, Monte Carlo, Density Functional Theory, Adsorption, Hexacyanoferrate Ions,
Anodic Stripping Voltammetry
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Dithizone represents a well-known ligand that found its widespread use as an analytical reagent more than five
decades. This ligand gives intense colored complexes with metal ions and apart the analytical determination this
complex forming ability can be explored for the extraction-removal of such metal ions. Figure 1. Optimized
bidentate structures of dithizone complex with Pb(II) and Cu(II) ions. Our work is focused on the use of Density
Functional Theory (DFT) [model chemistry: using m-GGA/M11-L] for enhanced understanding of the binding
energy and the geometry of the bi-dentate ligands formed from dithizone and copper (II) or lead (II) ions.
Furthermore, the population analysis, Non-Covalent interaction (NCI) plots and Electron Localization Function
of the formed complexes gave significant information regarding the structure of the formed complexes.
Keywords: Complexes, Density Functional Theory, Dithizone,
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The corrosion inhibition properties of 3-Amino-5,6-dimethyl-1,2,4-triazine and 2-Amino-4,5-dimethylthiazole
hydrochloride were examined for the decrease of the mild steel corrosion in aqueous acidic media (hydrochloric
and sulfuric acid at 0.1M concentration) at 298 K using Linear Scanning Voltammetry (LSV). The results show
that these molecules are reasonably good inhibitors in this aggressive corrosion media. Moreover, the
adsorption of these molecules on the Fe(1 1 0) surface (Figure 1) was investigated via the Monte Carlo
calculations. The MC is run under Periodic Boundary Conditions (PBC) in the system of the Fe(110) surface
extended: 6 x 6 times (12.412 Å * 12.412 Å * 8.441 Å) + 25 Å vacuum layer at C axis incorporating: 1 inhibitor
molecule (3-Amino-5,6-dimethyl-1,2,4-triazine or 2-Amino-4,5-dimethylthiazole) || 150 water molecules || 5
hydronium + 5 chloride ions (for hydrochloric acid) or 10 hydronium + 5 sulphate ions (for sulfuric acid). The
obtained results from the Monte Carlo calculations indicate that these molecules are strongly adsorbed onto the
mild steel surface, thereby decreasing the corrosion rate of this material.
Keywords: Monte Carlo, Triazine, Corrosion, Inhibitor, Periodic Boundary Conditions, Thiazole
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The corrosion inhibition properties of 1,2,4-triazole were examined for the diminution of the copper corrosion
in aqueous: hydrochloric and sulfuric acid acidic media at 298 K using Tafel plots. The results confirm that this
molecule is a practical inhibitor for copper protection in this aggressive acidic corrosion media. Additionally,
the adsorption of these molecules on the Cu(1 1 1) surface (Figure1) was investigated via DFT, the Monte
Carlo, and Molecular Dynamic simulations. The MC and MD is performed under Periodic Boundary
Conditions (PBC) in the system of the Cu(1 1 1) surface extended: 6 x 6 times (12.412 Å * 12.412 Å * 8.441 Å)
+ 25 Å vacuum layer at C axis incorporating: one 1,2,4-triazole molecule || 150 water molecules || 5 hydronium
+ 5 chloride ions (for hydrochloric acid) or 10 hydronium + 5 sulphate ions (for sulfuric acid). The obtained
results form the Mote Carlo calculations indicate that these molecules are strongly adsorbed onto the copper
surface, in so doing decreasing the corrosion rate of this material.
Keywords: Monte Carlo, Inhibitor, 1,2,4-triazole molecule, DFT, Copper, Molecular Dynamics
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A solid-solid PCM (SSPCM) can store / release a lot of latent heat by transforming from the crystalline phase to
another phase or amorphous phase at constant temperature during the heating / cooling cycles. Terephthalic acid
(PTA) is currently one of the raw materials of great importance in the chemical industry and Poly (ethylene
glycol) (PEG) are advantageous polymeric FDMs due to their good latent heat storage properties. In this study,
SSPCMs and terephthalic acid (PTA) and polyethylene glycol (PEG) synthesized polymeric solid-solid phase
change material (SSPCM) sample were examined. The synthesized SSPCM can play two roles in the SSPCM:
the supporting material and the phase change working substance. The influence of PEG content on crystalline
properties and phase change behaviors of the SSPCMs was investigated. Fisher esterification reaction was
carried out between PTA monomer and PEG (Mw: 2000) polymer and polyester polymer Poly (polyethylene
glycoltalate) (PPEGT) was synthesized. The results from differential scanning calorimetry (DSC) and Fourier
transform infrared spectroscopy (FT-IR) spectrum.
Keywords: Terephthalic acid, Polyethylene glycol, SSPCM
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Interest for improving the manufacturing process of orodispersible tablets is gaining popularity thanks to
specific advantages of this pharmaceutical formulation, primarily ease of administration and improved
bioavailability. Selecting appropriate excipients is essentially important to get formulation with desired
characteristics.Disintegrantsareaddedtotheformulationtoachieveshorterdisintegrationtimeandconsequent
enhancement of the drug dissolution rate. It s necessary to study the characteristics and exact concentration
ofdisintegrant which is planned to be used in formulation in order to reach adequate mechanical strength of
thefinalproductbutatthesametimeitsfastdisintegration.Goodmechanicalstrengthensuresthestabilityof
theproductduringpackingandhandling,butthedisintegrantshouldalsoprovidedisintegrationofthetabletin
themouthinafewseconds.Theobjectiveofthepresentarticleistocomparephysicalandchemicalcharacte
ristics,mechanisms of disintegration, sources, structure, swelling capacity, effective concentrations, advanta
ges andlimitations of three mainly used synthetic polymeric disintegrants for orodispersible tablets man
ufacturing:sodium starch glycolate, croscarmellose and crospovidone.
Keywords: 2rodispersible tablets, disintegrant, polymers, sodium starch glycolate, croscarmellose,
crospovidone
1.Introduction
Orodispersible tablets (ODTs) also known as fast disintegrating tablets are solid, oral dosage forms. They
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rapidly dissolve in the mouth into the small particles which are very easy to swallow. Disintegration occurs
without chewing or adding water in less than 60 seconds. That makes ODTs convenient for pediatric and
geriatric patients, also patients with dysphagia or uncooperative patients [1]. Their fast disintegration leads to
rapid dissolution of the drug and consequently its rapid absorption and therefore increased bioavailability [2].
Direct compression is favored method for ODTs manufacturing due to a simple and economic manufacturing
process. Final products have less variable dissolution profiles, their friability is reduced, handling and packing
are facilitated and there is less risk of microbiological contamination [3]. On the other hand, problems with
mechanical strength and fast disintegration may occur. Excipients, especially disintegrants have a key role in
providing good flowability and compressibility of the formulation [4]. Choosing the right polymer and its
concentration may be challenging because they affect the dissolution profile. Polymer particles may cause
thickening of the external tablet film and its solubility may be pH-dependent. Polymers can also act as tastemasking agents when they coat an encapsulated drug and hide its inappropriate taste. However, that can
provoke incompatibility with other excipients in formulation. All these things should be considered before
choosing the final excipients for manufacturing [5].
2.Materials and Methods
Studies dealing with this issue are examined and compared. The type of research was descriptive and
retrospective. Original articles published in medical journals, as well as Medline and Google Scholar databases,
were used as sources of information.
3.Result and Discussion
To provide fast disintegration, formulation must contain disintegrants which induce breakup of the tablet when
it comes in contact with aqueous fluid. That is followed by desegregation of constituent particles and the drug
dissolution [6]. The balance between concentration of the binder and the disintegrant is essential to ensure
adequate mechanical strength of tablet but also its fast disintegration [7]. The main role of the disintegrant is to
oppose the efficiency of the tablet binder and the physical forces that act under compression to form the tablet.
Disintegrants can be added in formulation intragranularly, extragranularly, or combined which is considered to
be the most effective way. Mechanisms of tablet disintegration are swelling and/or wicking and/or deformation
[8]. Synthetic disintegrants offer several advantages. They?re effective in low concentration, they don?t have
significant effect on compressibility and flowability and they?re more effective intragranularly. On the other
hand, they?re hygroscopic which can be problematic for moisture-sensitive drugs. Some disintegrants are
anionic which can lead to in vitro binding with cationic drugs [9,10]. 3.1. Sodium starch glycolate Sodium
starch glycolate is cross-linked sodium salt of a carboxymethyl ether of starch. Its effectiveness is dependent on
the degree of cross-linking and substitution. It?s generally produced from potato starch since it gives the
product with the best disintegration properties. Cross-linking is carried out by the esterifying agent, sodium
trimetaphosphate, or phosphorus oxychloride in alkaline suspension [8]. Cross-linking plays important role in
reducing the water-soluble fraction of polymer and reducing the viscosity of dispersion in water. Hydrogen
bonding inside the polymer structure is obstructed by large hydrophilic carboxymethyl groups. That
consequently leads to facilitated fluid penetration which makes the polymer soluble in cold water. Sodium
starch glycolate has the ability of rapid and uniform disintegration after the huge increase in volume as a result
of rapid water absorption. In higher concentration may cause gelling (forming a viscous gel which impedes
dissolution) and unpleasant feeling of gum texture. Unlike natural starches that swell in water to the extent of
10-20%, the volume of modified starches can be expanded by 200-300% [11]. 3.2. Croscarmellose sodium
Croscarmellose sodium is crosslinked polymer of carboxymethyl cellulose sodium. Apart from the differences
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between the starch and cellulose polymer structure, their synthetic modifying processes and mechanism of crosslinking also differ. The substitution is performed using Williamson?s ether synthesis to give the sodium salt of
carboxy-methylcellulose. The main difference is that cross-linking of the cellulose chain is carried out by some
of the carboxy-methyl groups themselves which is achieved by dehydration. Carboxyl ester cross-links appear
as opposed to sodium starch glycolate where phosphate ester links dominate. Tablets with this disintegrant
rapidly disintegrate due to high swelling capacity. Gelling is also decreased compared to sodium starch
glycolate. It?s insoluble in water, but it swells and expands its volume 4-8 times. Besides disintegration due to
swelling, its fibrous structure provides one more disintegration mechanism ? wicking. That allows the appliance
of this disintegrant in both direct compression and wet-granulation manufacturing processes [12]. Wicking
implies disintegration due to porosity and capillary forces. Fluid penetrates the tablet and replaces the air
adsorbed on the particles leading to the weakening of intermolecular bonds. Fluid uptake is determined by
hydrophilic characteristics of excipients in the formulation and conditions of tablet manufacturing.
Effectiveness of croscarmellose sodium is dependent on the porosity of tablet and interfacial tensions. Highly
porous structure and low interfacial tension towards aqueous fluid contribute to faster disintegration due to the
hydrophilic network which is created around the drug particles [6]. To accomplish the best disintegration
properties of croscarmellose sodium and its wicking and swelling ability, it should be added both
intragranularly and extragranularly. The recommended concentration is 2% w/w if the tablets are prepared by
direct compression [11]. 3.3. Crospovidone Crospovidone is a synthetic, insoluble homopolymer of Nvinyl-2-pyrrolidone. It provides fast penetration of saliva into tablet leading to volume expansion and
hydrostatic pressure increase and the final result is tablet disintegration. Unlike sodium starch glycolate,
disintegration is carried out by two mechanisms, swelling and wicking. Scanning electron microscope shows
that crospovidone?s particles are highly porous and granular. High porosity enables fast liquid wicking into the
tablet and therefore rapid disintegration. It has good compressibility due to its characteristic particle
morphology. Crospovidone also has a high crosslink density. Unlike sodium starch glycolate and
croscarmellose sodium that have lower crosslink density and form gels when fully hydrated, particularly at the
higher use levels in ODTs, crospovidone shows no tendency to form gel structure even when it?s applied in
high concentration. It has the greatest rate of swelling and greater surface area to volume ratio compared to the
other two disintegrants. It is also available in micronized grades if needed for improving the state of dispersion
in the powder blend. Crospovidone is used in the range of 1-3% w/w and provides the best organoleptic
characteristics, very fast disintegration and robust tablets [13]. Capacity and rate of liquid uptake of sodium
starch glycolate and cross carmellose sodium can be significantly reduced in acidic medium. The degree of
swelling of sodium starch glycolate and crospovidone is minimized following wet granulation formulation. The
swelling capacity of croscarmellose can be disrupted by medium ionic strength [10].
4.Conclusion
Disintegrators promote moisture penetration and dispersion of the tablet matrix which is very important for the
rapid drug dissolution from ODTs. Among three mainly used disintegrants for ODTs manufacturing by direct
compression, crospovidone excels compared to sodium starch glycolate and croscarmellose sodium thanks to its
specific particle morphology, high porosity and crosslink density which allows using this disintegrant in high
concentration without gel forming. Synthetic polymeric disintegrants have a lot of advantages but also some
drawbacks that can be outdated with newer formulation technologies.
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Polymers can be found in almost every part of a transdermal patch; as matrix-formers, in manufacturing rate
controlling membranes, pressure sensitive adhesives, liners and backing layers. Because of this, they have to
posess elasticity, transparency, hydro/lipophilicity, durability, hardness, etc. As matrix is considered the
backbone of transdermal patches, in order to be used for this purpose, polymers have to have good mechanical
and adhesive properties, while inhibiting cristallisation of the active ingredient, improving its release and
delivery. Polymers most often used for this purpose are cross-linked polyethylene glycol networks, acrylic-acid
matrices (Eudragit systems), ethyl cellulose, hydroxypropyl methylcellulose, polyvinyl pyrrolidone, ethyl vinyl
acetate copolymer and chitosan. Reservoirs in transdermal patches are made from polymeric hydrogels such as
ethyl vinyl acetate and sodium alginate gels. Rate controlling membranes are usually made from ethyl vinyl
acetate copolymer, polyethylene, or sodium alginate networks. Pressure sensitive adhesives are made from
acrylate polymers, rubbers (natural, styrene/isoprene/styren, and polyisobutilene) and polydimethylsiloxane.
The release liner has to be inert and impermeable to water and all components of the patch. It can be made from
polyethylene, polyvinyl chloride, polydimethylsiloxane and polyester films. Backing layer serves as protection
for the patch, from environmental factors, so it has to be made from durable materials such as polyvinyl alcohol,
ethyl vinyl acetate, polyurethane and polyester films.
Keywords: polymers, matrix-former, membrane, adhesive, protective layers, transdermal patches
1.Introduction
Polymers in a transdermal patch must have specific characteristics: elasticity - polyurethanes, insulation polysiloxanes or silicones, transparency and hardness - polymethyl methacrilate, hydrophillicity and durability polyvinyl alcohol, endurance and non-swelling - polyethylene, suspending ability - polyvinyl pyrrolidone [1].
Polymers used in transdermal patches can be categorised in several ways: hydrophilic/lipophilic,
biodurable/biodegradable, by their origin, and their roles in a patch [2-5]. Based on their origin, polymers can
be divided into several groups: 1. natural (gelatine; starch; sodium alginate; rubbers: arabic, tragacanth, natural;
59

REGISTER NO
cf004f
paraffine waxes; shellac; proteins; caseine; zein; pectin; chitin and chitosan; collagen; hyaluronic acid; agarose),
2. semi-synthetic (cellulose acetate, methylcellulose, sodium carboxymethyl cellulose - Na-CMC; ethylcellulose
- EC; nitrocellulose, hydroxypropyl cellulose; hydroxypropyl methylcellulose - HPMC), 3. synthetic polymers
(polyvinyl alcohol - PVA; polyethylene - PE; polypropylene - PP; polystyrene - PS; polyurethane - PU;
polyvinyl pyrrolidone - PVP; polymethyl methacrylate; polyvinyl acetate; polyhydroxyethyl methacrylate;
polyvinyl chloride - PVC; polytetrafluoroethylene - PTFE; polyacrylate; polyacrylamide; polyethylene glycol PEG; polyester; polyamide; polyurea; ethylene vinyl acetate copolymer - EVAC; polybutene; polyisobutylene PIB), and 4. elastomers (polybutadiene; polyisoprene (natural rubber); polysiloxane/poly-dimethylsiloxane PDMS; styrene-butadiene rubber; silicone rubber; hydrin gum; nitrile acrylonitrile; neoprene; butyl rubber)
[3,4,6,7]. They can all have more than one role in transdermal patch design [8]. Based on which layer of the
patch they are used for, polymers can be divided into: matrix-formers, rate controlling membrane, pressuresensitive adhesives, and protective layer components (release and backing layer) [4,5].
2.Materials and Methods
The type of research was descriptive and retrospective. Original articles published in medical journals, as well
as Medline and Google Scholar databases, were used as sources of information.
3.Result and Discussion
3.1. Polymeric matrix Polymers most used as matrix-formers are cross-linked PEG networks, acrylic-acid
matrices, EC, PVP (EC/PVP mixture with 30% dibutyl phtalate as plasticizer), HPCM, chitosan (on its own or
combined with HPMC), EVAC (with penetration enhancers) [5,9,10]. 3.2. Reservoir Reservoirs in transdermal
patches are usually manufactured as hydrogels from polysaccharid materials, alginate hydrogels, EVA
hydrogel, polyelectrolyte hydrogels and thermoresponsive hydrogels (poly-N-isopropyl acrylamide) [8]. In a
microreservoir system, the chamber is usually made from an elastomeric material such as PDMS [11]. 3.3. Rate
controlling membrane Properties of polymers used to manufacture the rate controlling membrane affect the
manner and speed by which an active ingredient is released, whether it's placed in a reservoir type, or a
multilayer drug-in-adhesive formulation [1,4,12]. This layer is usually made from natural polymers, like
chitosan [1,10]. The membrane can also be a mixture of sodium alginate and tragacanth gum manufactured by
solvent casting, with glutaraldehyde as a crosslinking agent [13], and a mixture of PVP and gelatine [14]. Other
materials used to for this layer are silicone rubber, PE, PU, polysulfnes and polyvinyliden fluoride (to make
hydrophilic membranes), PTFE (to make hydrophobic membranes) [10,15,16]. Poly-2-hydroxyethyl
methacrylate membranes can also be used [1]. 3.4. Adhesive layer The adhesives purpose is to strongly adhere a
transdermal patch to the skin using light pressure. It shouldn't be irritating or change surrounding flora of the
skin while in contact with it [1]. Chemically, polymers used to manufacture this layer can be divided into three
groups: acrylates (methyl-, ethyl-, propyl-, isopropyl-, n-butyl-, hexyl-, heptyl, 2-ethylhexyl-, 2-ethylbutyl-,
dodecyl-, hexadecyl- and cyclohexyl acrylate), silicones (PDMS with a silicate resin) and rubbers (PIB,
styrene/isoprene/styren block copolymer, natural rubber, tragacanth gum). PVA, PS, PVP, EVAC, low density
PP, polyamides, and polyesters can also be used [1,5-7,17,18]. Natural polymers that can be used are gelatine,
starch, casein and sodium alginate, and semi-synthetic polymers that can be used as adhesives are Na-CMC and
other cellulose derivatives. These can also be used as backing layers [7]. 3.5. Liner During storage, the adhesive
is covered by a protective layer which is removed before the patch is applied to the skin. Even though, this layer
should be considered part of packaging, it still comes in direct contact with the drug delivery system, so it must
meet very strict criteria related to inertness and drug, penetration enhancer, and water permeation [5]. Polymers
used to manufacture this layer can be divided into two groups: silicone coated liners for use with non-silicone
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adhehsives and fluorocarbon and fluorosilicon coated liners for standard use [17]. It can be made from PE,
PVC, PDMS (with or without silicone resin), polyester foil and metallized layers [1,10]. 3.6. Backing layer This
layer of a transdermal patch has to be impermeable to active ingredients and penetration enhancers, and have
optimal elasticity and flexibility while being affordable and compatible with the active ingredients, penetration
enhancers, adhesives and other used excipients [1]. The backing layer is usually made from vinyl, polyethylene
and polyester films [1,15]. Often, polyvinyl acetate, acrylate esters and EC are used [19]. Natural polymers used
for this layer are gelatine, sodium alginate, starch, arabic gum and natural rubber; semi-synthetic polymers used
are Na-CMC and other cellulose derivatives [7,20].
4.Conclusion
As an integral component of transdermal patches, polymers have the role of matrix-formers, membrane
components, adhesives, components of protective layers (release and backing liner). They must have
appropriate mechanical properties (abrasion resistance, flexibility), appearance of the film (color, transparency,
porosity, gloss), compatibility with the active ingredient and with other components of the patch (matrixformers), non-irritability, adhesiveness (adhesive layer), inertness, impermeability to the components of the
patch and water (liner), resistance to external factors (liner), affect the manner and rate of release of the active
substance (membrane).
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Many therapeutic agents have limited utility due to the inability to reach the systemic circulation because of the
barrier properties of the biological membranes such as the stratum corneum. Only drugs that have specific
physical and chemical properties can be successfully applied transdermally. Microneedles have been developed
to try to solve the problem of existing systems because they bypass the stratum corneum and create transient
water transport channels of micro dimensions that enhance transdermal permeability. The concept of
microneedles has become a subject of significant research in the mid-1990s when the technology of
microproduction enabled the development of hollow microneedles for drug infusion into the skin. Today,
technology allows integration of microsensors, micropumps, circuits and hollow microneedles into one device,
so there is a large number of different devices based on microneedles, which are considered to be more
advanced and efficient systems to improve the transport of drug substances.
Keywords: microneedles, microfluidic, enhanced drug delivery,
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1 Introduction The skin represents the largest human organ, which has protective function due to the stratum
corneum (SC) ? an effective physical barrier. The SC complicates the entry of foreign substances or drug in the
skin [1], and therefore, the limited number of active pharmaceutical ingredients (API) can be applied in this way
[2]. Optimal physicochemical properties that API should possess to be transdermally delivered include a low
molecular weight of 400-500 Da, elimination half-life <10 h, and log P 1-3 [3]. To date, only around 35
transdermal products have been commercially approved [4]. Although the application of hypodermal injections
overcomes problems linked to the low bioavailability and first-pass metabolism, this route can cause infections,
pain, or needle phobia in patients [5]. Therefore, the demand to create a drug delivery system that is easy to use,
non-invasive and able to deliver the API in the required dose to a specific site has led to the development of the
microneedles [6,7] The needles penetrate the SC up to 70-200 ?m, because of its size (length: 50-900 ?m, the
diameter: < 300 ?m) [8]. Therefore their application will not reach the nerve endings located in the dermis
allowing a painless administration, unlike hypodermal injections which penetrate deeper tissues [9,10].
Additionally, microneedles aid the delivery of drugs that are not subject to passive diffusion through the SC and
thus, the size of the drug molecule is now not a limiting factor [11]. Microneedles are categorized as solid and
hollow microneedles. Solid microneedles increase skin permeability to small molecules, proteins and
nanoparticles from sustained-release patches. For the rapid or controlled release of peptides and vaccines, drug
formulations are coated or encapsulated, whereas hollow microneedles deliver API by infusion from the
reservoir [7]. 2 Materials and methods The research type was descriptive and retrospective. As information
sources, the original articles published in medical journals, as well as Medline and Google Scholar databases,
were collected. 3 Results and discussion 3.1 Hollow microneedles Hollow microneedles enable the drug to be
transported through the inside of the needle by a diffusion mechanism or applying pressure using a syringe,
pump or gas. They have an opening 5-70 ?m wide through which the drug is administered [12]. Drug delivery
through the skin is achieved by injecting a liquid formulation via hollow microneedles, which allows
continuous delivery of molecules in a minimally invasive manner [13]. Hollow microneedles transport
molecules from a reservoir that contains a drug, gel or solid particles across a membrane, which separates the
drug from the skin to achieve controlled release [6]. They can be made from a wide range of materials such as
silicone, metal, glass, polymers, ceramics [13] (Figure 1). Figure 1. Hollow microneedles made of different
materials: silicone (a, b, c, d, e), polymer (f, g, h, i, j) and glass (k) [15] 3.2 Drug delivery by hollow
microneedles McAllister et al. produced hollow microneedles to deliver insulin to hairless rats. The results
blood sample analysis showed a significant decrease in the concentration of glucose in the blood [16]. Wang et
al. applied insulin by hollow microneedles to the skin of a hairless rat in vivo and human skin, obtained after in
vitro autopsy. Fluorescence microscopy and histological staining showed that microneedles delivered insulin at
a precise depth, significantly improving drug delivery efficiency [17]. Roxhed et al. designed a hollow
microneedle with a drug reservoir patch system for controlled delivery of insulin in diabetic rats. Continuous
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infusion significantly increased the concentration of insulin in the blood plasma. After three hours of delivery,
the concentration of insulin was five times higher than in passive delivery, with an effective decrease in blood
glucose levels [9]. Sivamani et al. compared the topical application of hexyl nicotinate by injection with hollow
microneedles on the forearm of healthy volunteers, on both intact skin and skin where the upper part of the SC
was removed with tape. Microneedles reduced the time to achieve maximum cutaneous blood flow, regardless
of whether the SC was removed [18]. Gupta et al. injected lidocaine, into the skin of healthy volunteers, using a
single hollow microneedle and compared it to an intradermal injection. Although local anaesthesia effect was
the same in both methods, subjects reported significantly less pain sensation when delivering lidocaine using
microneedles [19]. 3.3 Advantages of disadvantages of hollow microneedles With hollow microneedles, the
liquid flow can be discharged by passive diffusion, or actively through tips, by a pump or gas under pressure
[20] In comparison to other microneedle types, the higher amounts of the drug can be applied [1]. Besides, a
microfluidic chip or micropump can be incorporated into microneedles arrays to direct the drug reservoir
content into the skin in a controlled manner [21]. Additionally, the drug reservoir can be integrated with a
heater, whereby the drug solution is delivered by spreading the liquid or creating bubbles. Drug delivery can be
achieved manually by pressing the flexible drug reservoir and then, releasing the drug solution [1,22]. The main
limitations are needle tip clogging and resistance due to the dense of compressed skin tissue around the
microneedle tip during application. This problem can be solved by designing the tip on the side of microneedles
[12] or by gradually retracting the needle after administration [23]. 4 Conclusions With hollow microneedles,
the drug is delivered to the systemic circulation quickly, thus avoiding the passage of the drug through the
gastrointestinal tract and the first-pass. They are especially suitable for use in the pediatric population, but also
in other patients who are afraid of needles. Pain during application is minimal and higher with microneedles >
1000 ?m.
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Polymers gives functionality to pharmaceutical dosage forms. Eudragit® polymers are polymethacrylate
polymers, able to provide immediate, controlled or delayed release. These polymers are extremely versatile, and
they can be used for ocular, buccal or transdermal drug delivery, as well as for controlled delivery within
digestive tract. All mentioned delivery systems use benefits of Eudragit® polymers providing good control and
prolonged drug release. This results in longer drug contact with the surface for absorption, better bioavailability,
reduced dosing frequency and hence better patients compliance. Special attention should be payed to the role
of Eudragit® polymers in providing pulsatile release, which is of great interest in chronotherapy of certain
diseases.
Keywords: Eudragit® polymers, application in dosage forms, controlled API delivery systems,
1.Introduction
Polymers have great significance in providing functionality to pharmaceutical formulations. Either they are of
natural or synthetic origin, they possess the ability to release pharmaceutical active ingredient (API) in a
controlled manner. The selection of polymer for the formulation of the pharmaceutical dosage form is always
faced with the compatibility, biodegradability and price issues. Eudragit® polymers act as key materials in
controlled release formulations development. The aim of controlled release of API from dosage forms is
achieving the better therapeutic effect, by eliminating the possibilities of sub-dosing or over-dosing. Other
advantages include maintenance of API concentration within desirable limits, less frequent dosing, optimal
administration of API and patients? adherence. The name Eudragit® polymers hide within itself a great variety
of different polymethacrylate polymers with various solubility characteristics, which makes them suitable for
controlled release formulations. They are manufactured in the German city, Darmstadt by Evonik Industries
(former Röhm & Haas GmbH). They are produced by polymerization of acrylic and methacrylic acid and their
esters, and their physical-chemical properties are dependent on their functional groups [1]. Eudragit® polymers
are coded with different letters and numbers. If the first letter in the code is e.g. ?E?, it means they are suited for
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the immediate release of API, while providing moisture protection and taste/odor masking. These are amino
alkyl methacrylate copolymers. Letters ?L? or ?S? is code for anionic polymers (methacrylic acid copolymers)
designed to provide gastric resistance and delayed-release to the dosage form. Time-controlled release
independent on pH is achieved with cationic ?RL?, ?RS? and neutral ?NE?, ?NM? ammonioalkyl methacrylate
copolymers [1]. Eudragit® polymers are available as powder, granules, organic solution or aqueous dispersion.
Availability of Eudragit® polymers in different forms is customer-friendly, providing easiness in handling and
processing, as well as specific application. They can be combined in different ratios, to give specific, the
tailored release profile of API [1].
2.Materials and Methods
A brief review of selected reference texts on the use of Eudragit® polymers in the field of pharmaceutical
technology, namely in dosage form formulation.
3.Result and Discussion
3.1. Eudragit® polymers in ocular API delivery The greatest problem in conventional ocular systems, like eye
drops or ointments is the lacrimation, that flushes away API very soon after administration, so the API has short
contact time with the ocular surface, resulting in low absorption and short therapeutic effect. One possible
elegant solution to overcome this problem is the use of Eudragit® polymers, which can prolong contact time of
API with an eye by prolonging its release from the dosage form. Nanosuspensions made from Eudragit® RL
with cloricromene and sulfacetamide showed sustained release over 2h and 3h, respectively [2,3]. Other study
used Eudragit® RS to prepare nanosuspensions for ocular delivery containing piroxicam that showed prolonged
release of piroxicam over 24h [4]. Eudragit® RS and RL were used to prepare rate controlling membrane for
ocular insert containing acyclovir. It was proven that this formulation had prolonged API release over 120h [5].
Eudragit® RS and RL were also used in formulating diclofenac ocular films. Prepared ocular films showed
prolonged drug release over 11h [6]. 3.2. Eudragit® polymers in buccal API delivery The most desirable feature
of systems for buccal API delivery is the ability to formulate a barrier with good mucoadhesive strength that
will prolong contact time of API and buccal mucus, leading to better absorption and bioavailability. Buccal
patches with salbutamol and Eudragit® L showed prolonged release over 2h [7]. Studies conducted with
Eudragit® NE and RL pointed out that, although these polymers don?t show mucoadhesive characteristics, they
can be used for the formulation of buccal API delivery systems. It is proved that these polymers control API
release by slowing down hydration and erosion, thus prolonging mucoadhesion [8]. Buccal films were also
formulated using a mixture of Eudragit® RL and RS, containing almotriptan as API. Buccal films showed
biphasic prolonged release over 6h, which varied depending on the ratio of Eudragit® polymers used [9]. 3.3.
Eudragit® polymers in transdermal API delivery Transdermal delivery is a painless method to deliver API
through intact skin into the bloodstream. This is the way to avoid the first-pass metabolism, assure prolonged
release and improve patients? compliance. Transdermal patches with buspirone and Eudragit® RS showed
prolonged release over 24h, causing no erythema nor edema [10]. A combination of Eudragit® RS and RL was
used to formulate patches with piroxicam. Results showed prolonged release over 48h, increased release rate
and enhanced mechanical characteristics of patches by increasing quantity of Eudragit® RL [11]. Eudragit® E
was used in the formulation of transdermal patches with eptazocine showing long-term prolonged-release [12].
Film-forming systems for transdermal delivery presents a novel approach in overcoming some disadvantages of
transdermal patches. Transdermal sprays with various APIs were developed using Eudragit® RS, RL, E or NE
as film-forming agent [13]. 3.4. Eudragit® polymers in pulsatile release systems Particularly interesting
pharmaceutical dosage forms developed with the aid of Eudragit® polymers are systems with pulsatile
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(sigmoidal) API release. The pulsatile release is characterized by lag-time (no release) after which there is an
explosive release of API. This kind of release is very desirable and important in chronotherapy, in which every
individual patient is provided with an adequate dose of the drug, when the burst of disease symptoms occurs.
That is when the drug is most needed. Coatings made of Eudragit® RS are insoluble in wide pH-range.
However, in aqueous media, they swell and hydrate, and thanks to the presence of ionized quaternary ammonia
groups, become permeable for different APIs. Depending on proper dissolution media selection, various release
profiles can be obtained. These profiles seem to be pH-dependent. Since Eudragit® RS is pH-independent, the
difference between release profiles is due to ionic interactions of Eudragit® quaternary ammonia groups and
anions in dissolution media [14,15]. When anion (acid) was included in the coating formulation, a sigmoidal
release profile would be achieved. The studies were conducted with theophylline and acetaminophen as APIs.
They proved that various lag-times can be achieved simply by varying the thickness of the coating [16].
4.Conclusion
Eudragit® polymers give immense versatility and open hands when it comes to the formulation and
development of pharmaceuticals. They can be used to mask taste/odor or provide moisture protection. Yet, their
ability to control API release from the dosage form is much more interesting to pharmaceutical technologists.
The control can be achieved by pH, time or ionic exchange. A very interesting feature of these polymers is
obtaining pulsatile release, which represents a formulation response to chronotherapy.
References
[1] Evonik Nutrition & Care GmbH. Eudragit® RL100, Eudragit® RLPO, Eudragit® RS100 and Eudragit®
RSPO. Evonik Industries, Darmstadt, 2015. [2] Bucolo C., Maltese A., Maugeri F. et al., Eudragit RL100
nanoparticle system for ophthalmic delivery of cloricromene, J Pharm Pharmacol, 2004, 56, 841-6. [3] Mandal
B., Alexander K.S., Riga A.T., Sulfacetamide loaded Eudragit RL100 nanosuspension with potential for ocular
delivery, J Pharm Pharmaceut Sci, 2010, 13(4), 510-23. [4] Adibikia K., Shadbad M.R.S., Nokhdochi A. et al.,
Piroxicam nanoparticles for ocular delivery: physicochemical characterization and implementation in endotoxininduced uveitis, J Drug Target, 2007, 15(6), 407-16. [5] Khan S., Ali A., Singhavi D. et al., Controlled ocular
delivery of acyclovir through rate controlling ocular insert of Eudragit: a technical note, AAPS PharmSciTech,
2008, 9(1), 169-73. [6] Jafarizar Z., Jamalinia N., Ghorbani-Bidkorbeh F. et al., Design and evaluation of ocular
controlled delivery system for diclofenac sodium, Iran J Pharm Res, 2015, 14(Suppl), 23-31. [7] Vasantha P.V.,
Puratchikody A., Mathew S.T. et al., Development and characterization of Eudragit based mucoadhesive buccal
patches of salbutamol sulfate, Saudi Pharm J, 2011, 19, 207-14. [8] Pendekal M.S., Tegginamat P.K.,
Formulation and evaluation of bioadhesive patch for buccal delivery of tizanidine, Acta Pharm Sin B, 2012,
2(3), 318-24. [9] Nair A.B., Al-Dhubiab B.E., Shah J. et al., Mucoadhesive buccal film of almotriptan improved
therapeutic delivery in rabbit model, Saudi Pharm J, 2020, 28, 201-9. [10] Peddapalli H., Ganta R.P., Boggula
N., Formulation and evaluation of transdermal patches for antianxiety drug, Asian J Pharm, 2018, 12(12),
127-36. [11] Chatntasart D., Tocanitchart P., Wongkrapanich A. et al., Fabrication and evaluation of Eudragit®
polymeric films for transdermal delivery of piroxicam, Pharm Dev Technol, 2018, 23(8), 771-9. [12] Furuishi
T., Kunimasu K., Fukushima K. et al., Formulation design and evaluation of a transdermal drug delivery system
containing a novel eptazocine salt with the Eudragit® E adhesive, J Drug Deliv Sci Technol, 2019, 54, Article
No. 101289. [13] Kathe K., Kathpalia H., Film forming systems for topical and transdermal drug delivery, J
Asian J Pharm, 2017, 12, 487-97. [14] Knop K., Influence of buffer solution composition on drug release from
pellets coated with neutral and quaternary acrylic polymers and on swelling of free polymer film, Eur J Pharm
Sci, 1996, 4, 293-300. [15] Wagner K.G., Gruetzmann R., Anion-induced water flux as drug release mechanism

69

REGISTER NO
d709f3
through cationic Eudragit RS30D film coatings, AAPS J, 2005, 7(3), E668-77. [16] Narisawa S., Nagata M.,
Danyoshi C. et al., An organic acid-induced sigmoidal release system for oral controlled-release preparations.
Pharm Res, 1994, 11(1): 111-6.

70

REGISTER NO
ffd52f

Synthesis of Jelatin-co-Solystyrene Whrough Shotopolymerization
Ayhan Oral*
Assoc. Prof.
Department of Chemistry, Biopolymers and
Advanced Materials Research Lab., Çanakkale
Onsekiz Mart University, Turkey

Merve Danışman
Mrs.
Bayramiç Vocational School, Canakkale Onsekiz
Mart University, Turkey

Overthepastdecades,alotofresearcheshavebeenmadeinthedevelopmentofmanyhybridmaterials,toobtai
nnewmaterialsfornewapplications.Inparticular,somenaturalandsyntheticpolymerscombinedwithusing
differentmethods.Gelatin-polystyrenebasedhybridmaterialshavebeenstudiedtochangesomepropertiesof
polymerssuchasmechanicalpropertiesandbiocompatibility.Inthiswork,Gelatin-polystyrenebasedhybridma
terial was synthesized through photopolymerization type II. An alternative method was applied for preparing
gelatin-polystyrenecopolymerbyusinggelatinasamacroinitiatorandbenzophenoneasaco-initiator.Thep
olymerizationofstyreneongelatinwascarriedoutbasedonthehydrogenabstractionoftypeIIphotoinitiator
fromfreeaminegroups(-NH2)ofgelatin.Afterthepolymerization,thechemicalstructureofthecopolymerwa
sanalyzedbyFTIRspectroscopyandwettabilityandhydrophilicityweredeterminedbywatercontactangleme
asurements.ReferencesChiono,V.;Ciardelli,G.;Vozzi,G.;Cortez,J.;Barbani,N.;Gentile,P.;Giusti,P.En
zymatically-ModifiedMelt-ExtrudedGuidesforPeripheralNerveRepair.Eng.LifeSci.2008,8,226237.Matt
anavee,W.;Suwantong,O.;Puthong,S.;Bunaprasert,T.;Hoven,V.P.;Supaphol,P.ImmobilizationofBiom
oleculesontheSurfaceofElectrospunPolycaprolactoneFibrousScaffoldsforTissueEngineering.ACSAppl.
Mater.Interfaces2009,1,10761085.Başaran,IandOral,A.Graftingofpoly(?-caprolactone)onelectrospun
gelatinnanofiberthroughsurface-initiatedring-openingpolymerization.International Journal of Polymeric Ma
terials and Polymeric Biomaterials. 2018/12/12.
Keywords:  Gelatin, Photopolymerization, Polystyrene,
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The crystal structure of enzyme (PDB ID: 3AU9 ? from the isomerase of Plasmodium falciparum organism),
was attained from the Protein Data Bank server (http://www.pdb.org). The structures of ligands were prepared
(using LigPrep with protonation states assignment at pH 7.0 ± 2.0) for docking using the Schrödinger Maestro.
Prior docking, the grid generation was formed using Glide program and docking runs were performed with
single precision docking mode (SP). Most active ligands were analyzed in terms of non-covalent interactions to
understand better which structural features reflects best docking properties of the monocarbonyl curcumin
analogue toward the docking site of the 3AU9 enzyme. Three most promising monocarbonil canndidates (based
upon their docking score) Figure 1. Docking studies of the monocarbonyl curcumin analogues toward the
3AU9. The crystal structure of enzyme (PDB ID: 3AU9 ? from the isomerase of Plasmodium falciparum
organism), was attained from the Protein Data Bank server (http://www.pdb.org). The structures of ligands were
prepared (using LigPrep with protonation states assignment at pH 7.0 ± 2.0) for docking using the Schrödinger
Maestro. Prior docking, the grid generation was formed using Glide program and docking runs were performed
with single precision docking mode (SP). Most active ligands were analyzed in terms of non-covalent
interactions to understand better which structural features reflects best docking properties of the monocarbonyl
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curcumin analogue toward the docking site of the 3AU9 enzyme. Three most promising monocarbonil
canndidates (based upon their docking score) were: 1. 2,5-bis((E)-3-hydroxybenzylidene)cyclopentan-1-one; 2.
4-[(Z)-{(3E)-3-[(4-carboxyphenyl)methylidene]-2-oxocyclopentylidene}methyl]benzoic
acid
and
3.
2-((Z)-2,5-difluorobenzylidene)-5-((E)-3-nitrobenzylidene)cyclopentan-1-one.
Keywords: Monocarbonyl curcumin, enzyme, Molecular docking, activity of anticancer, Plasmodium
falciparum, Protein Data
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Alginatehydrogelsarebiomaterialsthathavefoundnumerousapplicationsinmedicalscienceandengineering.
Due to their properties such as biocompatibility and biodegradability, alginate hydrogels widely are used as
drugdeliverysystems.Inthispaperisinvestigatedthecontrolledreleaseofactivesubstance,ketoprofen,from
Ca2+crosslinkedalginatehydrogelswithdifferentmassconcentrationofalginicacid1%,1.5%,2%and2.5%,
in media with acidic, neutral and basic pH. Ketoprofen quantities released from studied samples, depending
fromthepHoftheenvironmentandthemassconcentrationofalginicacidcanbeobservedascontrolledrelease
mechanisms.
Keywords:  Alginate Hydrogels, Alginic Acid, Controlled Release, pH, Active Substance, Mass Concentration
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The aim of this work was to identify and characterize the Pb-Zn mine flotation tailings samples in the landfill of
Artana, Republic of Kosovo, by using: X-ray powder diffraction (XRD), scanning electron microscopy (SEM)
and inductively coupled plasma - atomic emission spectroscopy (ICP-AES). Artana lead-zinc mines are located
about 40 km in the east of Prishtina city and 30 km north of the city Gjilan. In total 38 tailings samples were
collected. After the drying process the samples were grinded in the ball mill and prepared for further analysis.
The semiquantitative X-ray diffraction (XRD) analysis shows the information for the common minerals
presents with their average participation: pyrite 37.38 %, bassanite 25.28 %, anhydrite 18.62% and quartz
16.93%. Geochemical analysis (ICP-AES) data presents the content of the elements in the following range: iron
5.8-31.9 %, calcium 0.69-13.4%, aluminium 0.078-1.98%, potassium 0.11-1.34%, lead 0.26-1.75% and zinc
0.016-1.89%. In some selected samples by the comparison of the results from ICP-AES and SEM analyses, a
good correlation of the same elements (Fe, Ca, Al, K and Pb), analysed by 2 different techniques has been
established.
Keywords: Tailing, Xrd, Sem, Icp-aes, Artana Lafillnd, Kosovo
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TheaimofthisstudyistoinvestigatesomepropertiesofCupressussempervirensessentialoils.Theseoilswere
distilled by the method of steam distillation. The compounds of the EOs were identified by GC-MS. The
antioxidantactivitiesoftheEOsofthisspecieswereinvestigated.Gramnegativeand*rampositivebacterial
strainswereusedtoassesstheantibacterialproperties.Itwasfoundthatthe C. sempervirensEOhasnotable
anti-bacterialactivityagainst S. aureusand E. coli.Intheresultsobtainedfromtheinsecticidaleffecttests, C.
sempervirensEOshaveatoxiccontacteffectandmanifestarepulsiveeffectagainstadult S. granarius.These
latter are optimized at a dose of 0.16 µL cm-2. It was concluded that C. sempervirens EO can use as  antibacterial agent against S. aureus and E. coli, and insecticide against stored grain product' pest S. granarius.
Keywords:  Cupressus sempervirens, GC-MS, anti-bacterial activity, insecticidal effect
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Halloysite is an aluminosilicate clay mineral with significant practical interest. It is a naturally abundant
material that possesses a high adsorptive tendency for ions and molecules and in contrast to some of the other
adsorbent materials, it is non-toxic. Halloysite nanotubes were used to remove Cu(II) and Pb(II) ions from
model systems. The evaluation of the adsorption capacity of this material is performed by using Atomic
Absorption Spectroscopy. Moreover, the use of theoretical calculations supports the fact that strong adsorptive
interaction takes place during the surface interaction of copper(II) and lead(II) with the halloysite.
Keywords: Adsorption, Halloysite, Monte Carlo, Lead (II), Copper (II), Aluminosilicate Clay
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Halloysite nanotubes (with a hollow tubular structure) in contrast to Carbon nanotubes are of low cost and are
naturally abundant material. This material owns exceptional characteristics as an adsorbent: massive surface
area, surface polar groups (hydroxyl groups), large pores, etc. The adsorption of several heavy metal ions via
the use of halloysite nanotubes is explored both theoretically and experimentally. Monte Carlo calculations
performed on the halloysite model under Periodic boundary conditions via the use of the Condensed-phase
Optimized Molecular Potential for Atomistic Simulation Studies (COMPASS II) force field confirm that these
ions interact strongly with the halloysite surface, leading to efficient adsorption of these ions. These findings are
in line with experimental results.
Keywords: Monte Carlo, Interaction, Heavy Metals, Halloysite nanotubes, Adsorption, Periodic boundary
conditions
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Duringthewintermonths,largequantitiesofsalt(sodiumchlorideNaCl)aredepositedontheroads.Theaim
ofthisresearchisdistributionofwatersolublesodiuminsoilaroundmountainroadTetovo-PopovaSapka.
Thereweredefined4samplespoints,frombothsidesneartheroad.Foranalysiswerecollectedthetopsoil
samples,atvariousradialdistanceoftheroad(0,0.5,1,2,5and10m).Duringthesampling,attentionwas
madeforthemicro-locationflatness,inordertoexcludethepossibilityforhorizontaltranslocation.According
to concentration of water soluble Na2O, which were determined on flame photometer, the contents of water
solublesodiuminsoilwascalculated.Thecontentsarevariousinwiderange(20300ppmNa),dependofthe
distancefromtheroad.Thedepositedquantitiesofsalthasanegativeimpact,buthasnosignificanteffecton
some of the basic physical and chemical properties of the soil. However there is a possibility to pollute the
underground water.
Keywords:  Salt, sodium, water soluble, soil, Popova Sapka,
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The study of the water/gas bubble interface is essential to understand the interaction of oxygen bubbles
produced at working electrode. The formed gas bubbles as observed to migrate against the direction of the
electrical field, an indication of their negative charge caused by the hydroxide layer at the bubble/water
interface. In this study, the Au surface is grafted by hydrophobic nano-layer (derived from benzenediazonium).
Oxygen molecules were generated by applying a positive potential on the tip of the working electrode (a
platinum electrode). Afterwards, the SECM tip is approached toward the grafted substrate [Au(111)-phenyl]
and the oxygen bubble was squeezed onto the top of the layer and then EIS measurements were obtained. An
electrochemical system (EIS) can be modeled by an equivalent circuit. EIS data was analyzed using a Matlab
code developed in our group. Electrochemical impedance spectroscopy measurements were achieved by
applying an alternating current of 50 mV at 51 frequencies. EIS gave important results regarding the
electrochemical behavior of the system.
Keywords: Oxygen bubble, Grafted Interface, Au(111), electrochemical impedance spectroscopy,
Hydrophobic Layer,
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Surface modification via the aryl radicals derived from the de-diazotization reaction of aryldiazonium salts
permits an elegant way to modify/functionalize different surfaces. In contrast to other methods (thiols,
phosphonic acids, etc) it remains as the most efficient surface modification method regardless of the surface
type (metal, semiconductors or insulator) that it can be applied. Although the structure of the modified surfaces
by aryl layers is up to now well characterized experimentally by a number of different methods (XPS, Raman,
IRRAS, AFM), the interaction of molecules such as oxygen with the formed interface remains up to now
unknown. To elucidate how the oxygen molecule interacts onto the Au(111) modified surfaces by aryl groups
(phenyl or carboxyphenyl), DFT calculations using Generalized Gradient Approximation (GGA) / DND basis
set were performed for Au (111) surface modeled using a 4-layer model (under Periodic Boundary Conditions;
cell dimensions: 9.99 Å * 9.99 Å * 7.951 Å with the addition of a 15 Å vacuum layer at the C axis) grafted by
phenyl or carboxyphenyl groups. The interaction of the oxygen molecules (in the vacuum and water ? using
Conductor like Screening Model) onto the bare and grafted gold surface was evaluated at different positions.
The results gave important molecular insights regarding the adsorption energy and geometry induced changes
upon the interaction of oxygen molecule onto the grafted interface.
Keywords: Oxygen Molecule, Au(111)-Phenyl, Au(111)-Carboxyphenyl, DfT, Cosmo
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The adsorption of Methylene Blue dye (MB) on lignite coal (as naturally abundant coal in Kosovo), was
studied. The depiction of the adsorption process and the adsorption capacity of the studied clay is performed by
the use of the Langmuir and Freundlich isotherms. Monte Carlo calculations were completed (using the wellestablished Condensed-phase Optimized Molecular Potentials for Atomistic Simulation Studies COMPASS II
forcefield) under Periodic Boundary Conditions (PBC) using lignite coal model (cell size of 30.222 Å x 30.222
Å x 30.222 Å) (Figure 1) with a 30 A vacuum layer encompassing: 1 MB molecule and 800 water molecules.
The calculations gave molecular level information regarding the adsorption energy and geometry of the MB
adsorption onto the studied lignite coal model.
Keywords: Adsorption, Isotherms, Clay, Monte Carlo, Molecular Dynamic, Methylene Blue
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Surface modification is a very important technique that changes the surface of a material by combining the
properties originally found on the surface of the material with different physical, chemical or biological
properties. Surface modification of inorganic nanoparticles has attracted a great deal of attention because it
produces excellent integration and an improved interface between nanoparticles and polymer matrices.
However, traditional processes that are frequently used for surface modification involve many problems such as
high temperature requirement, energy consumption, use of heavy chemicals and high waste load. Therefore,
enzymatic surface modification methods, which are more modern and environmentalist and advantageous
compared to chemical techniques, have become increasingly important in recent years. For these reasons in this
study, enzymatic surface modification process by lipase enzyme catalysis with methacrylic acid was studied on
the surface of montmorillonite clay, which provides economic advantage and has advanced thermal and
mechanical properties.
Keywords: Surface Modification, Enzyme, Montmorillonite, Lipase
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Halloysite is an aluminosilicate clay mineral with significant practical interest. It is a naturally abundant
material that possesses a high adsorptive tendency for ions and molecules and in contrast to some of the other
adsorbent materials, it is non-toxic. Halloysite nanotubes were used as adsorbent for the adsorption of the Ni(II)
and Cd(II) ions from an aqueous solution at several different starting concentrations. The assessment of the
adsorption capacity of this material is accomplished by using Atomic Absorption Spectroscopy. Additionally,
the use of Monte Carlo calculations shows that strong adsorptive interaction is responsible for the excellent
adsorption ability of this materials toward these metal cations..
Keywords: Aluminosilicate Clay, Halloysite Nanotubes, Ni Ions, Cd Ions, Molecular Dynamic, Atomistic
Simulation
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Halloysite nanotubes have outstanding characteristics as an adsorbent: immense surface area, the presence of
surface polar groups, large porosity, etc. The adsorptive removal of several heavy metal ions via the use of this
adsorbent is studied both experimentally and theoretically (Monte Carlo Calculations). The determination of the
adsorptive performance of this material experimentally is done via the use of Atomic Absorption Spectroscopy
by determining the concentration of the heavy metal ions before and after their adsorption. Additionally, Monte
Carlo calculations implemented on the halloysite model (using Periodic Boundary Conditions) under the use of
the Dreiding force field corroborate that heavy metal ions interact strongly with the halloysite. This interaction
provides the efficient adsorption of these ions on the halloysite nanotubes.
Keywords: Halloysite nanotubes, Dreiding force field, Atomic Absorption Spectroscopy, Adsorption, Monte
Carlo
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The pollution of water by the dye pollutants is of great concern. At the present time there is a huge number of
the dyes that are used for different purposes in the chemical industry and elsewhere. Many of these dyes, are
frequently encountered as pollutants in waters thereby reflecting many environmental problems. The easiest and
cheapest way to get rid of such molecules involves the adsorption. Silicon dioxide is evaluated as an adsorbent
for Methylene Blue dye. The concentration of the dye after the adsorption is analyzed by the use of
Ultraviolet?visible spectroscopy. The use of Density Functional Theory and Molecular Dynamics simulations,
supports the experimental results concerning the adsorption of this dye onto the silicon dioxide surface.
Keywords: Pollution of Water, Density Functional Theory, UV-visible Spectroscopy, Molecular
Dynamics , Adsorption, Silicon Dioxide Surface
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Currently, water pollution affected by dye pollutants has turn out to be a severe worldwide problem and
provoked tremendous consideration, as it is assessed that thousand types of commercial organic dyes and
pigments have been produced. For the time being, vast amounts of dyes have been discharged into natural
environment during the production process, which thus causes serious environmental problems. Therefore, it is
quite urgent to remove the dyestuff from water, and several methods have been devoted to resolving this issue,
including photodegradation, adsorption, biodegradation, coagulation?flocculation and so forth.Silicon dioxide
microparticles are used for the adsorption of the methylene blue dye (MB) from aqueous solution. The
determination of the adsorption performance is based upon the use of UV-VIS spectroscopy. Moreover Monte
Carlo calculations put in evidence the high adsorption energies of this molecule onto the silicon dioxide surface.
Keywords: Dye Pollutants , Adsorption, Monte Carlo , Methylene Blue , UV-VIS spectroscopy, Silicon
Dioxide
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At present, water pollution by dye molecules remains a worldwide problem and triggered a particular
consideration among the scientist, as it is evaluated that a vast number of organic dyes and pigments have been
produced and used. A huge amount of these dyes are currently being discharged into natural environment
causing a number of serious environmental problems. Several methods have been developed to resolving this
pollution issue, including: photodegradation, adsorption, biodegradation, and coagulation/flocculation. In this
study silicon monoxide microparticles are used for the adsorption of the methylene blue dye (MB) from
aqueous solution. The evaluation of the adsorption performance is achieved experimentally using UV-VIS
spectroscopy. Monte Carlo calculations showed that the MB is strongly adsorbed onto the silicon monoxide
surface.
Keywords: Adsorption, Monte Carlo, Silicon Monoxide, UV-VIS Spectroscopy, Pollution, Dye Molecules
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Dyes as pollutants are frequently encountered in the water. This pollution comes from their use in the chemical
industry and elsewhere. The most simple and low-cost way to get rid of such pollutants involves adsorption.
Silicon monoxide is assessed as an adsorbent for Methylene Blue dye. The concentration of the dye after the
adsorption is analyzed by the use of Ultraviolet-visible spectroscopy. The use of Density Functional Theory and
Molecular Dynamics simulations supports the experimental results relating to the adsorption of this dye onto the
silicon monoxide surface.
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Nuts comprise an important part of human diet due to their nutritional components in terms of lipids,
carbohydrates, vitamins, minerals and bioactive compounds such as phenolics and flavonoids. Thus, nuts are
widely grown throughout the world since they are mainly preferred for their nutritional, sensory and functional
effects. Almond (Prunus dulcis) is naturally widely distributed throughout the world and has the highest
production rate among nuts. A number of studies have shown that different almond cultivars exhibit different
specific properties in terms of bioactive composition and antioxidant capacity depending on the climatic and
regional conditions. Therefore, in the present study, the hexane and methanol extracts of Turkish almond
cultivars Ak and Nurlu cultivated in Canakkale province, Turkey were investigated for their functional
characteristics in terms of bioactive components and free radical scavenging capacity. The hexane extracts of
both almond cultivars had higher total phenolic and flavonoid content when compared with the methanol
extracts. On the other hand, the methanol extract of Nurlu almond was higher in anthocyanins than the Ak
sample. Furthermore, the methanol extract of Nurlu almond exhibited better free radical scavenging capacity.
Keywords: Almond, Phenolics, Flavonoids, Anthocyanins, Free Radical Scavenging,
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Obsidian is a naturally occurring volcanic glass formed as an extrusive igneous rock. It is produced during the
process of rapidly cooling of the extruded felsic lava from a volcano manifesting thereby minimal crystal
growth. The subject obsidian was found as impurity in the perlite from the Mariovo region. It is found in tiny
black crystals with irregular shapes. The XRPD analysis shows predominantly amorphous glassy phase with
minor peaks of the following minerals: anorthite, muscovite, quartz, cristobalite and feldspars. SEM
examinations confirmed the glassy structure with presence of certain phases that are most likely due to the clay
impurities.
Keywords: Obsidian, perlite, XRPD, SEM
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The development of experimental methods for analysis of the origin of soil is of great importance in forensic
science. The soil types have specific characteristics such as color, organic and inorganic matter, which could be
used as indicators of its history, formation and location of origin. The main components of the soils could be
used as fingerprints and as such they could be used for determination of their origin. In this study 80 soil
samples were taken form 5 different locations. Initially all samples were dried at 110°C. The samples
preprocessed using this approach were used in order to collect their X-ray diffraction patterns. The data
obtained by X-ray diffraction were processed using chemometric methods through Matlab programming
language. The obtained results show that all except one soil sample were correctly classified. In our opinion the
combination of X-ray diffraction and chemometric data analysis could be successfully used in analysis of soil
samples for forensic purposes.
Keywords: Chemometric, soil, forensic chemistry, analytical chemistry
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A concretion represent a compact mass of matter formed from mineral precipitation around some kind of
nucleus which is often organic (e.g. leaf, tooth, piece of shell or fossil). It is found in sedimentary rock or soil.
The subject sample is dark gray in color and has been collected from ZuZnje (North Macedonia), with
dimensions 45 cm height and 80 cm length in rippled ellipsoidal shape. The mineralogical composition of the
concretion shows predominantly presence of ankerite as the main mineral phase. The sample demonstrated
presence of quartz and dolomite. SEM depicted irregular shapes, while EDS results revealed the following
element composition (wt%): C (25.27%), O (61.98%), Mg (0.46%), Si (11.91%), Ca (0.37%).
Keywords: Concretion, ankerite, quartz, dolomite
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Diffusion of helium, oxygen, and nitrogen in a polyethylene terephthalate (PET) packing material used for
water and soft drinks bottles has been studied experimentally by putting the specimen(PET cell) between two
chambers at different pressures at and above atmospheric pressure. One chamber is filled individually or mixed
with helium, oxygen and nitrogen at different pressure levels. The other chamber has lower pressure. The
difference in pressure is necessary condition for diffusivity to happen. We determined experimentally the
coefficient of diffusion(D) of the PET, using Fick?s laws. We determined the diffusion coefficient at vacuum
condition also. The lowest pressure reached inside vacuum chamber is ?10?^(-6) mbar. At vacuum conditions,
the diffusion is analysed using Quadrupole Mass Spectrometer(QSM). Our experimental results are presented at
numerical and graphical form, and are compared with theoretical results. Ab initio molecular dynamic
simulations under periodic boundary conditions [using generalized gradient approximation (GGA) with the
Perdew, Burke, and Ernzerhof (PBE) functional] based on density functional theory (DFT) were performed
using the Cambridge Sequential Total Energy Package (CASTEP) code to determine theoretical value of the
diffusion coefficient of the helium, oxygen and nitrogen for the PET material. A constructed amorphous cell
(with a PET density) with a large enough dimensions to obtain reliable diffusion coefficients oh helium is used.
A number of: a) helium molecules, b) oxygen molecules, c) helium + oxygen molecules were introduced into
the created supercell not only to provide a basis to compare our experimental results, but also to evaluate and
give insights of the effect of other molecules on the diffusivity of helium in the PET.
Keywords: Polyethylene Telerepth, Vacuum, Diffusion, Pbe Functional, CasteP, QmS
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