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Introduction Methods

Pulmonary delivery of drugs is attracting widespread interest in the pharmaceutical field for the treatment of
both respiratory and systemic diseases. Inhalable fine powders can be produced by milling [1], spray-drying (SD)
[2], spray freeze-drying [3], thin film freezing [4], and supercritical fluid technology [5]. Spray freeze-drying (SFD)
is @ promising approach consisting of three steps, i.e., atomisation, freezing, and drying [6]. During the first two Feed flow rate: 1, 2.5, 5, 7.5, 10 ml min
stages a solution of drug and excipients is fed to a nozzle, atomised in small droplets and rapidly frozen using = Primary drying: 10 °C, 20 Pa

liquid nitrogen [7]. Freezing promotes the formation of ice crystals, which sublime during drying, giving the = Secondary drying: 20 °C, 20 Pa, 5 h
particles a porous structure [8]. The high porosity of spray freeze-dried particles allows for the reduction of

particle density, improving the aerodynamic properties. This study aimed to comprehensively analyse SFD

mannitol microparticles (MPs), investigating the impact of the solid concentration and the feed flow rate on MPs

morphology, size, porosity, and crystallinity. The variation of such properties was also assessed upon the addition

of salbutamol sulphate (SAS), a bronchodilator commonly used for the treatment of asthma. Furthermore, the

= Formulation: Mannitol and mannitol + 1% SAS
= Solid concentration: 5, 10, 15, 20%
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aerodynamic behaviour of SAS-mannitol MPs was evaluated to assess their suitability for inhalation purposes. SEM ’ BET
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= /] solid concentration — * geometric diameter = /| particle size

= /) feed flow rate — * geometric diameter N BET surface area

= /M solid concentration — > aerodynamic diameter = “* 6-mannitol content

= /) feed flow rate — > aerodynamic diameter = /P solid concentration = * FPF and T MMAD
= Prevalence of 6-mannitol Optimal condition: 5% (w/w) —1 ml/min

T ooy Ministero :'llll'lli'l(l()lll‘llli
' < < c <

dall'Unione europea (.1 dell’Universita
NextGenerationEU < edella Ricerca




	Diapositiva 1

