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Figure 1 - Schematic representation of both approaches used for seeding: 1) seed addition before nucleation,
together with excipients; and 2) Seed addition after nucleation. The solid-state of the seeds is 𝛾 form and particle
size distribution (PSD) of approximately 17 μm (D50).

90% of new drug entities and 40% of approved drugs on the market have poor
aqueous solubility which leads to unfavourable bioavailability [1]. A variety of
bottom-up and top-down methods exist to produce the crystalline particles.
However, marketed formulations are generally produced by top-down
technologies (e.g. wet milling, high pressure homogenization). These techniques
are energy and time inefficient, limited in achievable crystal size (beyond a
certain limit), and exhibit lack of control over the resulting crystal structure.
Product contamination and amorphization of the active pharmaceutical
ingredients (API) during the process has also been reported [2].
As an alternative, a bottom-up approach efficient and easy to use can be applied,
where particles of the desired size and polymorphic form are formed directly in
suspension. To make it industrially viable, a scalable bottom-up technology
should be developed that is able to produce a range of crystal suspensions from
a large variety of challenging APIs.
The aim of these experiments was to better understand how process parameters
and excipients used in Liquid Antisolvent (LAS) precipitation influence the
production of the stable API solid-state form of indomethacin.
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RESULTS

• The time point of addition of the seeds is critical to obtain the aimed solid-
state form – stable form of indomethacin;

• Excipients play a crucial role during nucleation and polymorphic form
transition;

• The solid state form transformation rate from metastable to stable was
determined and could be expedited in the presence of seeds of the stable
form.

CONCLUSIONS

Figure 2 - SEM images of indomethacin microparticles produced by LAS precipitation, with seed addition (𝛾
seeds) before nucleation, after an aging time of 24 hours. A&B) Formulation 1, 4 %w/v seeds, ⍺ form obtained;
C&D) Formulation 2, 4 %w/v seeds, 𝛾 form obtained.

2) Seed addition after nucleation

X-Ray Powder Diffraction (XRPD) and particle size analysis of the
solid-state of particles produced by method 2)

Particles of indomethacin of the targeted solid-state form were only obtained by
using one of the two excipients studied, SLS, and for the protocol where seeds
of the desired polymorphic form were added before nucleation.

Scanning Electron Microscopy (SEM) analysis

API

Indomethacin

Excipients

Docusate Sodium Salt (DOSS)

Poloxamer 407
x = z = 96 y = 62

Sodium Lauryl Sulphate (SLS)

Formulation 1
Poloxamer 407 + DOSS

Formulation 2
Poloxamer 407 + SLS

A) C)

B) D)

Figure 3 - XRPD spectra of the different indomethacin samples using 2 different surfactants, DOSS and SLS, for
seed addition before nucleation after an aging time of 24 hours. A) Formulation 1; B) Formulation 2.

Figure 4 - PSD of the Formulation 2,
seed addition before nucleation
approach with solid-state γ form. The
data is presented for 2 aging times: 4h
(filled symbols) and 24h (hollow
symbols), and 3 different concentrations
of γ form seeds: 1, 2 and 4 %w/v of
solutions’ total volume.
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Formulations:
Formlt 1 - Pol 407 + DOSS
Formlt 2 - Pol 407 + SLS

Experimental conditions:
- T = 25°C
- Mixing rate = 1200 rpm

- Solvent/Antisolvent ratio = 10%
- API concentration = 10 mg/mL
- Total volume = 10 mL
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