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necessitating the addition of a coarse carrier particle to the Mannitol Leucin M-PVA-mix | 5| 02 | - | - | mix
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additives could help the DPI formulation of also watersoluble & jAOR M-LEU-CDsg] > | - | 04 [3.6] mix
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Materials

Mannitol (M), a hydrophilic carrier, was obtained from :
Hungaropharma Budapest, Hungary; PVA 3-88 is ordere from Flgure 2. Development-protocol
ISP Customer Service GmBH, Cologne, Germany; amino acid
such as L-leucine (LEU) is from Applichem, Germany.

Table 1. Size and Aerodynamic properties

Hydroxypropyl beta cyclodextrin as complex former and _ _ FPF
permeability improving agent is from Cylolab Ltd (Budapest, Mannitol-based Carrier Systems Sample | D01 (um) | D05 (um) | D 0.9 (um) |- /5
gU”QﬁW)- . M-w 1.38 2.91 4.63 |81.45
ample preparation :

The procedure of spray-drying (spd) was from a aqueous(w) galrrier:_'\\/ll\?nnitol ga{rier:_'\ggn;itvovl . galrrier:_'\\//l\?nnitoEl N M-mix 151 279 357 70.27
and ethanolic solution (10% of EtOH and 90 % of water (Mix)) | soyere e orpua | | oo miare corand | Selent Natertinan M-PVA-w 2.95 il 10.18  jgEein
of M, LEU with/without LEU or CD or PVA using a Buchi Mini Additives: LEU or PVA M-PV A-mix 241 4.72 9.49 38.91
Dryer B-191. The amount of additives was determined M-LEU-w 297 4.05 8.32 72.33
aoloorldltnggj to ou:]I _pre!!{mmary Iwor];k. The atr_nount ;)f1 (;D1 \2,/318 M-LEU-mix 1.38 ) 83 5.57 5951
calculated according its complex former ratio e.g. 1:1;2:1;4:1.

(Fig. 1-2) J P J . |dvb ecolven v M-LEU-CD,, 1.61 3.30 6.46 46.52

. . cou e dissolve v . API Id be di lved

Particle characterization API could be suspended ‘1| could be dissolved by fo(:r(r):inclﬁsiosnsgolriplex M-LEU-CD, g 2.35 5.47 10.22 | 40.78
The particle size distribution of the microcomposites was also M-LEU-CD;4| 3..95 8.25 12.10 |36.91

estimated by laser diffraction (Malvern Mastersizer Scirocco
2000, Malvern Instruments Ltd., Worcestershire, UK). The
morphology of the microcomposites was examined by SEM
(Hitachi S4700, Hitachi Scientific Ltd., Tokyo, Japan).
Andersen Cascade Impactor (ACIl) (Copley Scientific Ltd.,
Nottingham, UK) is used for measuring the mass distribution
of pharmaceutical aerosols via the aerodynamic diameter
using 60Lmin-1 flow rate. The products were filled into hard
gelatine capsules (size 3). The inhaler device applied was a
plastic RS01 (Plastiape, Italy).

Structural investigations

XRPD was carried out in order to determine the crystalline
form and crystallinity of the produced materials. Samples were
measured with a Bruker D8 Advance diffractometer (Bruker
AXS GmbH, Karlsruhe, Germany). Thermoanalitical
measurements were also applied (Mettler Toledo, Stare
program W9, Mettler Inc. Swerzenbach Switzerland)

Figure 3. Morphology of the products Figure 4. Morphology of the products
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In our present work three suitable ways were applied to .‘ e s et X
developed pulmonary drug delivery systems (PDDS) of

different drugs. During spray-drying procedure aqueous and (R LULE 5 DSC curves of the Samples Flgur? 6 DSC curves of the samples
ethanolic solution of the excipients could be applied, which contalnlng PVA containing LEU
help to solve or disperg the drug. If the drug is very poorly
soluble in water or ethanol/water mixture, the present of CD
can help by formation of inclusion complex. According to the A | -
morphology, the size, size distribution and fine particle fraction - N n rms — M f ey zmeszm
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The particle sizes of the samples satisfied the pharmacopoeial dset 1696 °C
requirements, the average size was between 2.5-5.5 ym and . N N
resulted homogenous distribution (Table 1). According to the | M-PvA-mix W iegol .09 | crect 16404 °C
aerodynamic measurements the FPF are higher compare with e N dset lesscC
the maketed products.The crystal morphology is a critical . A — e - Lab: METTLER STAR® SW 9.30
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parameter for DP| development, because the particle shape
affects the aerodynamic behaviour and thus lung deposition.

LUEREEV RISV TR NCRURG IR BB VA Figure 7. XRPD patterns of the samples Figure 8. XRPD patterns of the samples
porholes was determinative. The spherical form o_f the ontainina mannitol containing cyclodextrins

microcomposites could be advantageous for suitable
pulmonary depositions (Figs. 3-4).

Structural investigations : M 3 M
| I S

Evaluation of the structural analysis using DSC and XRPD, we ~— A M-LEU-CD 1.8

can conclude that the raw M is crystalline and additives are z ] M ;

semi-crystalline/amorphous materials. The samples are : “ W

mainly crystalline, the degree of the crystallinity decreased j n AJ LMUMM /\\/\ M-LEU-CD 3.6
— b M-LEU-CD 0.9

and because of the increased concentration of CD turned to

amorphous character. (Figs. 5-8). : Merni
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