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The lack of directly compressible excipients and the introduction of the high-speed
manufacturing machines have further increased the interest in the development of co-processed
excipients. In the present study, in situ fluidized bed melt granulation (FBMG) as an environmental
friendly and cost-effective method, was applied to co-process the most common filler, lactose
monohydrate, with lipid excipients glyceryl dibehenate (Compritol® 888 ATO) or glyceryl
palmitostearate (Precirol® ATO 5) known for their antiadhesive, lubricant and flowing aid properties
(1, 2). The goal of this study was to develop the lipid-based co-processed excipients and to investigate
their flowability and tableting properties using a solvent-free and eco-friendly, FBMG method.

The flow properties of the tested samples (the single-component excipients, their physical
mixtures, lactose (85% (w/w)) co-processed with Precirol® or Compritol® (15% (w/w)), and
commercially available lactose-based co-processed excipients (Retalac® and Ludipress®) were
evaluated by Carr index and Hausner ratio. Dynamic compaction analysis of the investigated excipients
was performed on a single punch instrumented tablet press (GTP D series, Gamlen Tableting Ltd, UK).

Comparable or even better flowability of co-processed excipients obtained via in situ FBMG, in
comparison to commercial co-processed excipients indicate their suitability for direct compression. Co-
processed excipients with Precirol® and Compritol®, as well as the corresponding physical mixtures,
showed two to almost three times lower values of total work of compression than those obtained for
commercial lactose-based excipients. Furthermore, co-processed excipients prepared with lipid
excipients showed up to 50-fold lower detachment work and up to 20-fold lower ejection work than
those obtained for Retalac® and Ludipress®. Superior antiadhesive and lubricating properties of the
excipients prepared by in situ FBMG can be attributed to the properties of lipid excipients. Both
commercially available and the investigated co-processed excipients, prepared with lipid excipients,
showed relatively high tensile strength values (>1.7 MPa).

The results presented in this study indicate that in situ fluidized bed melt granulation can be
used as suitable co-processing technique, as a time and energy less consuming method in comparison
with commonly applied techniques such as spray drying and wet granulation. According to the results
obtained, by co-processing lactose with selected lipid excipients excellent flowability, as well as
improved tableting properties can be achieved. Novel co-processed excipients were even found to be
highly superior regarding their antiadhesive and lubricating properties in comparison to commercial
lactose-based co-processed excipients.

References

1. Prado H, Bonelli P, Cukierman A. In situ fluidized hot melt granulation using a novel meltable
binder: Effect of formulation variables on granules characteristics and controlled release
tablets. Powder Technology 2014; 264: 498-506;

2. Rowe RC, Sheskey P], Quinn ME, editors. Handbook of Pharmaceutical Excipients, 6t edition.
London: Pharmaceutical Press and American Pharmacists Association; 2009. p. 315-317.

Acknowledgement

This research was funded by the Ministry of Education, Science and Technological
Development, Republic of Serbia through Grant Agreement with University of Belgrade-
Faculty of Pharmacy No: 451-03-9/2021-14/200161.

S |80
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Nedostatak direktno kompresibilnih ekscipijenasa i uvodenje proizvodne opreme velike brzine
rada dodatno su povecali interesovanje za razvoj koprocesovanih ekscipijenasa. U ovoj studiji, in situ
granulacija topljenjem u uredaju tipa fluidizirajuceg sistema (eng. fluidized bed melt granulation,
FBMG), kao ekoloski prihvatljiva i ekonomi¢na metoda, primenjena je za koprocesovanje najcesce
koriS¢éenog sredstva za dopunjavanje, laktoze, monohidrata, sa lipidnim ekscipijensima,
glicerildibehenatom (Compritol® 888 ATO) ili glicerilpalmitostearatom (Precirol® ATO 5), koji su
poznati po svojim antiadhezivnim, lubrikatnim i proto¢nim osobinama (1, 2). Cilj ovog ispitivanja je bio
razvoj novih koprocesovanih ekscipijenasa na bazi lipida primenom ekoloski prihvatljive metode, koja
ne zahteva upotrebu rastvaraca, i ispitivanje njihove protoc¢nosti i tabletabilnosti.

Protocne karakteristike ispitivanih uzoraka (pojedinacni ekscipijensi, njihove fizicke smeSe,
laktoza ((85% (m/m)) koprocesovana sa Precirol®-om ili Compritol®-om (15% (m/m)), i komercijalno
dostupni koprocesovani ekscipijensi na bazi laktoze (Retalac® i Ludipress®)) procenjene su na osnovu
vrednosti Carr-ovog indeksa i Hausner-ovog odnosa. Laboratorijski simulator kompakcije (GTP D serija,
Gamlen Tableting Ltd, UK) koriscen je za dinamicku analizu kompakcije.

Uporedive ili ¢ak bolje protocne karakteristike koprocesovanih ekscipijensa dobijenih metodom
in situ FBMG, u poredenju sa komercijalno dostupnim koprocesovanim ekscipijensima, ukazuju na
njihovu podobnost za direktnu kompresiju. Koprocesovani ekscipijensi sa Precirol®-om i Compritol®-
om, kao i odgovarajuce fizicke smese, pokazale su dva do skoro tri puta nizZe vrednosti ukupnog rada
kompresije od komercijalno dostupnih ekscipijenasa na bazi laktoze. Dodatno, koprocesovani
ekscipijensi na bazi lipida pokazali su do 50 puta manji rad odvajanja i do 20 puta manji rad izbacivanja
od Retalac®-a i Ludipress®-a. Superiorna antiadhezivna i lubrikatna svojstva koprocesovanih
ekscipijenasa pripremljenih in situ FBMG mogu se pripisati lipidnim ekscipijensima. Komercijalno
dostupni kao i ispitivani koprocesovani ekscipijensi, na bazi lipidnih ekscipijenasa, pokazali su
relativno visoke vrednosti zatezne ¢vrstine (> 1,7 MPa).

Predstavljeni rezultati ukazuju na to da se granulacija topljenjem u uredaju tipa fluidiziraju¢eg
sistema moZe koristiti kao pogodna metoda za koprocesovanje, koja zahteva manji utroSak energije i
vremena u poredenju sa uobicajenim tehnikama, poput susSenja rasprsivanjem ili vlazne granulacije.
Dobijeni rezultati pokazuju da se koprocesovanjem laktoze sa odabranim lipidnim ekscipijensima moze
posti¢i odlicna protoc¢nost, kao i poboljsana tabletabilnost. Novi koprocesovani ekscipijensi su ¢ak
pokazali superiornije karakteristike u pogledu svojih antiadhezivnih i lubrikatnih karakteristika u
poredenju sa komercijalno dostupnim koprocesovanim ekscipijensima na bazi laktoze.
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