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A ciklodextrinek méretiik szerint nano-anyagok
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Scheme of inclusion complex formation and
dissociation
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CIKLODEXTRIN ALAPU MOLEKULARIS EPITMENYEK
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Host — guest interaction
(association and dissociation in aqueous solution)
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Solubllity of OXP In presence of CDs
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X-ray powder diffraction properties of OXP},

Inensity [ops]

OXP/HPACD ( ) and OXP/CMACD C)
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How to measure the solubility
Isotherms

Agueous CD solutions of
different concentrations

Guest in excess
24 h stirring
Centrifuging/filtrating

Concentration
measurement (UV, HPLC)
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Types of iIsotherms

[Dissolved guest]

tga

] S, (1-tga)

[Cyclodextrin




A legmeqgfelebbb ciklodextrin kivalasztasa

FluoxetineHCI oldékonysaga vizes CD oldatokban 25°Cro

CD (%) dissolved Huoxetine HCl (mg/mL)
a-CD y-CD HPBCD RAMEB G.BCD

0 13.62 13.62 13.62 13.62 13.62
0.5 15.27 15.73 14.80 17.40 14.32
1.0 16.13 18.18 16.61 20.60 15.87
3.0 21.10 26.66 22.42 31.65 18.08
5.0 24.60 33.82 26.11 42.00 21.26
7.0 28.62 42.67 31.60 52.21 23.64
10.0 34.98 55.0C 38.20 65.10 27.63
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Solubility enhancement using different CDs

Piroxicam konc. (mg/mL)
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31.41

CDs and Cl-derivatives are used to modify the following prdjes of a dru

o wettability
 dissolution rate

e solubility

e bioavailability

« pharmacokinetics
 stability

o smell/taste
 irritating effect

« content uniformity

e polymorphism



A hatdéanyagok atsorolasa komplexképzéssel
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2

kicsi nagy
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Permeabilitas
(Amidon et al 1995, Pharm. Res. 12:413-420; Lofisson 2002, J.Incl.Phenom. 44:63-67)



Solubility ishoterms of Canrenone
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Plasma canrenone
concentration (ng/ml)

In vitro/in vivo korrelacio

(reklasszifikalas CD complexalassal)

Plasma canrenone levels following oral administration of canrenone and
its gammacCD complexes (dose related to canrenone: 3 mg/kg)

—e— Canrenone
CYL-1172
—a— CVYL-1133

Time (hour)
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Rotating basket method Paddle method
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Oralis gyogyszerformulaciok

Az indometacinin vitro oldodassebessége pH 7 pufferben
,Corpora non agunt nisi soluta” (Paracelsus)
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In vitro - in vivo korrelacio

A szabad (IND) és g3-ciklodextrinnel komplexalt indometacin
(IND/BCD) vérszint gorbéje oralis adagolas utan patkanyoko

Hg

301

Vérszint (ug)

104




Solubility of Terfenadine in agueous CD
solutions in the presence of hydroxyacids
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Volume of water for dissolution of 60 mg
oral dose of Terfenadine in different forms

-
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— 750 7133
- n_1_L - mL
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binary complex
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Release profile of diltiazem from tablets
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Wettablility of free and BCD-complexed

camphor
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A Fluoxetin human vérszint azonos dézisu, szabad hatéangat (Prozac®)
és a Fluoxetiny-CD komplexet tartalmazé formulaciok
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Human farmakokinetikai eredmények

parameters Prozad ] Fluoxggrrprgle
Fluoxetine

Crax 8.9 ng/mL 12.6 ng/mL
trmax 4.9 hours 6.5 hours

AUC .48 218 ngh/mL 343 ngh/mL

AUCo1q 302 ngh/mL 754 ngh/mL
Mean Res. Time (h) 22.6t3.3 48.223.2
t1/2 B (h) 25.6:7.1 44.816.9

Komplexalas hatasara 6 a hatéanyag felszivodasa oralis
adagolas eseten




Folyadek gyogyszerformak injekcios celra: Taxanok

Paclitaxel g/ml)
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Paclitaxel formulacid kardiotoxicitasa iv. kutyan

Systolic and diastolic blood pressure after i.v.
administation of cremophor EL/ethanol
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Extinkcidé, SRB assay

A hagyomanyos (Taxol-Cremophor-etanol) és
a metil-B-ciklodextrinekkel készitett (Taxol/DIMEB, Taxol/RAMEB)
paclitaxel oldatok in vitro sejtosztodast gatldé hatasa?C3 human sejtvonalon
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AUC of Nifedipine after oral admin. of
20mg Nifedipine tabl. for dogs

AUC
(hxng/ml)
Preformulation t=0 t = 14 days
Nifedipine 126.854.24 -

powder

Nifedipine-PVP | 148.3980.00, 103.20#.56

Nifedipine/ 213.2226.08| 211.6223.59
HPBCD




Size distribution of Nifedipine crystals
grown at 60°C, 75% rH

mean diameter um)
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32.21

Photomicrographs of nifedipine crystals
initial. 7 days. 14 days. 28 days.

HP-B-CyD
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Enhancement of apparent solubilities of lipids
by 5% hydroxypropyl-cyclodextrins
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CHOLESTEROL TRIOLEIN DIPALM.CHOL. SPHINGOMYELIN
Irie, et.al. 1992
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Fig.4. Dissolution of Glibenclamide at pH 5.0
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Ketoconazole felszivodasa oralis
beadagolas utan gyomorsav nelkili nyulon

verszint (ngml)
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A biner zarvanykomplexek és gyogyszeripari
alkalmazasuk

molekularis szintii diszperzitas
nedvesedés- és oldddas fokozas fiziologias korulményekz &t
molekularis csomagolas stabilizalo hatasa (shelf-life)

a hatoanyag/ciklodextrin komplex nem uj kémiai eqye

a hatoanyag leadasa utan a CD/membran kdlcsonhataryods
a ciklodextrin nem hatol at a membranokon

fokozott biohozzaférhetiség, a dozis csokkentés lelisege
paciensbarat készitmények

életciklus-hosszabitas lehésege (iparjogi ebnyok)



CYCLODEXTRINS IN THE STABILIZATION
OF PHARMACEUTICALS

« CHEMICAL
STABILITY

HYDROLYSIS
OXIDATION
PHOTODEGRADATION

THERMIC
DEGRADATION

CATALYTIC
DECOMPOSITION

e PHYSICAL
STABILITY

SUBLIMATION
POLYMORPHY
CRYSTALMORPHOLOGY
AGGREGATION
ASSOCIATION
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hermal decomposition of Flavofunginand
Flavofungin/yCD in solution

120 (95)
100 (Ig Complexed Flavofungin 60C/ RT
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40 - Physical mixt., 60C
20 -
0 \ \ ——t(days)
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Fig. 1. Representative structure of 2-hydroxypropyi-B-cyclodextrin (HP-B-CD) and formation
2 - HYDROXYPROPYL - P - CYCLODEXTRIN of HP-B-CD-melphalan complex (D - HP-B-CD) in aqueous solution.
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De HP-B-CD complex
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Degradation of Melphalan in presence
of 0—20% HPBCD
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Representative first-order plots (log % remaining against time) for the degradation of
melphalan in pH 7.00 aqueous phosphatecitrate (Mclivaine) buffer solutions at 60.0°C.
The figure shows the effect of HP-B-CD on the rate of degradation: @, 0.0% w/v; (J, 0.5% w/v: A 1.0%
WiV A, 5.0% w/v; B, 10% w/v: O, 15% wiv: O. 20% wiv HP-A-CH



Effect of HPBCD content on hydrolysis
rate constant (k) of ASAat 40°C
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Oxygen consumption of free an@@CD-complexed
Chamomille Oll
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Stabllity of lodine in powders

Formulation lodine content lodine content (%)
(%), t=0 t=1h, 100°C

lodine/BCD powder 1.05+0.02 1.01 (-3.8%)

lodine-talc powder 0.54 0

Stability of lodine in vaginal suppositories
Formulation Weight lodine content lodine content
(n=10) (mg/dosage) (mg/dosage)
t=0 t=40h, 65°C
lodine/BCD | 2.69 £0.08|20.1 +0.62 19.89 (-1.03%)
vaginal supp.
Reference 2.94 £0.12|20.0 £0.90 19.96 (-0.35%)

prep.
(lodine/PVP)




Stability and biological activity of selected

proteins in HPBCD solutions

Protein | time (until no |time (until no|time (until no
loss of activity) aggregation) | dimerization)
IL-2 28 days (39C) - 84 days (+4C)

TNF 28 days (39C) - 28 days (39C)
OGH : 7 days (25C) :

HGH : 4 days (+4C)| 49 days (+4C)
Bovine : 56days 56 days (2%C)
Insuline (25°C)

Human - 4 days (+4C)| 4 days (+4C)

Insuline




