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N

X Kontrol edilemeyen tanecik biiytikliigii

X Genis biiytikliik dagilima

SKA

X Asir1 miktarda ¢coziicii kullanimi >
* Uriinde ¢oziicii artig1

X Coziicli uzaklastirma sorunlari

X Taneciklerin ozeliklerinde bozunma
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Stiperkritik Ortamda Taneciklerin
Incelenmesi i¢in Uygulanan Siirecler

1. Suiperkritik akiskanlarin ¢oziicii olarak kullanildig: siirecler

Stiperkritik ¢ozeltilerin ani genlesmesi
(RESS, Rapid Expansion of Supercritical Solutions)

2. Stiperkritik akiskanlarin anti-coziicii olarak kullanildig: siirecler
2.1 Gaz/stiperkritik akiskan anti-¢coziicii
(GAS/SAS, Gas / Supercritical Fluid Anti-Solvent)
2.2 Aerosol ¢oziicti ekstraksiyon sistemi
(ASES, Aerosol Solvent Extraction System)
2.3 Suiperkritik akiskanlarla dagilimi yiikseltilmis ¢ozelti

(SEDS, Solution Enhanced Dispersion by Supercritical Fluids)

3. Suiperkritik akiskanlarin ¢ozitnen olarak kullanildig: siirecler

Gazla doyurulmus ¢ozeltiden ya da siispansiyondan tanecik olusumu
(PGSS, Particles From Gas-Saturated Solutions / Suspensions)

Byrappa K., Adschiri T., Ohara S., 2008. Nanoparticles synthesis using supercritical fluid technology — towards biomedical applications. Advanced Drug Delivery Reviews, 60, 299-327
Jung J., Perrut M., 2001. Particle design using supercritical fluids: Literature and patent survey. Journal of Supercritical Fluids, 20, 179-219



Stiperkritik ¢ozeltilerin ani genlesmesi (RESS)

* SKA yogunlugu W

Ani genlesme
= > X SKA ¢ozme giicii \

10-4-10°s
X Asirt doygunluk AN

Stiperkritik ¢ozeltilerin sivi ¢oziicli igerisine ani genlesmesi

(Rapid Expansion of a Supercritical Solution into a Liquid Solvent, RESOLV)

Stiperkritik ¢ozeltilerin sulu ¢ozelti icerisine ani genlesmesi
(Rapid Expansion from Supercritical to Aqueous Solutions, RESAS)

Huang J., Moriyoshi T., 2006. “Fabrication of fine powders by RESS with a clearance nozzle”, Journal of Supercritical Fluids, 37, 292-297, Fages J., Lochard H., Letourneau J. J., Sauceau M., Rodier E., 2064
“Particle generation for pharmaceutical applications using supercritical fluid technology”, Powder Technology, 141, 219- 226, Byrappa K., Adschiri T., Ohara S., 2008. Nanoparticles synthesis using supercri{ical
fluid technology — towards biomedical applications. Advanced Drug Delivery Reviews, 60, 299-327
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Tanecik Biiyiikliigiiniin Incelenmesi



Materyal ve Yontem

ISCO-Sitec modifiye SFX 220 siiperkritik akiskan ekstraksiyonu ve RESS sistemi
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RESS i1sletme parametreleri
Dijitoksin

*Isletme basimci (P;,)

* [sletme sicaklig: (T;)

% Ongenlesme sicakligt (Ty, ..
* Akis hizi (q)

* Piiskiirtme uzakligi (L ;)

* Gaz dagitici (nozzle) tiirii

* Yardimci ¢oziicii (etanol)

. 100 bar

. 45°C

: 90, 100, 110°C

. 2.5, 5, 7.5 ml/min
: 3,9,/ Cm

: % 5 (VIv)

. Kapiler (d=50 pm, L=3 mm)
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Glimeprid

*Isletme basinci (P;)
*Isletme sicakligi (T;)

% Ongenlesme sicakligt (Ty,,.,)
* Akis hizi (q)

* Piiskiirtme uzakligr (L ;)
* Gaz dagitici (nozzle) tiiri

* Yardimci ¢oziicii (etanol)

: 100 bar

. 45°C

: 90°C

. 7.5 ml/min

: 3,9,/ Cm

. Kapiler (d=50 pm, L=3 mm)

NAY)
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Analizler

2 Dinamik 151k sacilim (DLS)
“¢ Taramali elektron mikroskobu (SEM)
s Gecirimli elektron mikroskobu (TEM)

% LC-MS
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Arastirma Bulgulari
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Dijitoksin
1.1 Ongenlesme sicakligi etkisi

Biiyiikliik dagilim

(a) 90 °C (b) 100 °C (c) 110 °C

= 100 bar
= 45C @ > 91@
= 7.5 ml/min

=7
o 100°C > 190 nm*

110°C = 295 nm*
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1.2 Akis hiz1 etkisi

Buyilkliok dagilim:

(@) 7.5 ml/min (b) 5 ml/min (c) 2.5 ml/min

= 100 bar

=45°C 2.5 ml/min => 712 nm*
=90 °C

=7cm

5 ml/min = 164 nm*
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P,
T
T
q

ongen

1.3 Puskurtme uzaklig: etkisi

Bayiklil dagilim

(@) 7cm (b) 5cm (c) 3 cm

x
- 3cm = 615nm

= 45°C
=90 °C 5cm = 255 nm*

= 7.5 ml/min
7cm = 9@
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Glimeprid

2.1 Pusktirtme uzakligi etkisi

Buyiklik dagilim:

I S I A I/ \ O
% S A N AN 7\ U
I Y T\ W

(@) 3cm (b) 5cm (c) 7 cm

P =100 bar

T, — 45 °C 3 cm > /8 nm*
T =90 °C

g 5cm >

ongen
= 7.5 ml/min 164 nm*

7cm -> 220 nm*
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Genel Degerlendirme
Dijitoksin
% Akis hizi J

% Puskiirtme uzaklig1 3

% Ongenlesme sicakligi J

Tanecik biiyiikliigii ¥
Tanecik biiyiikliigii §

Tanecik biyiikligi ¥
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T, ...=90°C, L

ongen

oiis = 7 €M, g = 7.5 ml/min
2 Sayica en fazla olan taneciklerin sahip oldugu
en kiiciik buiytiklik “91 nm”™
# Tanecik biiytiklik dagilimi “68-458 nm”
% TEM goriintiilerinde daha kiictlik tanecikler (7-322 nm)

# RESS stireci ile taneciklerin yapist bozunmamis

(LC-MS analizi)
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Glimeprid
#* Puskiirtme uzaklig: ¥ Tanecik biiytikligt ¥

# Tongen = 90 °C, Ly, =3 cm, g = 7.5 ml/min

2 Sayica en fazla olan taneciklerin sahip oldugu

en kiictik buytiklik “78 nm”

# Tanecik biiytiklik dagilimi “50-255 nm”

% SEM goriintiilerinde 85-457 nm tanecik biiytikligii
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