Recile'a rm

Optimising formulation to improve
solubility ready for Phase llI

A company working on a new chemical entity (NCE) entrusted Recipharm, initially
with clinical batch manufacture of a tablet formulation for a NCE molecule, belonging
to the biopharmaceutical classification system (BCS) class IV compound for treatment
of auto-immune disease. Following clinical Phase | studies, it was identified that
further formulation development was required to improve on the ~5% dissolution
previously achieved with the originally developed formulation in physiologically

relevant dissolution media.

The challenge

The challenge therefore was to first identify a suitable dissolution
media that would facilitate at least 85% drug release within 60
minutes and also to reformulate the drug product that would help
in achieving the target dissolution of 85%, which is required for an

immediate release tablet.

In order to identify the right dissolution medium, Recipharm'’s
scientists carried out a series of drug solubility studies using
aqueous buffers prepared with pH from 1to 13 and screened
three surfactants; Tween 80, Sodium Lauryl Sulphate and CTAB,

in different concentrations.

Based on the studies conducted phosphate buffer pH 12 with

3% CTAB gave the maximum solubility and when the formulation
was tested for dissolution, though the drug release was rapid only
around 82% drug release was observed, as the drug underwent
concomitant degradation, as the drug was not stable in the tested
condition, and hence the selected medium could not be used as
the dissolution medium.

Since even a high pH with a surfactant was not viable, Recipharm
shifted the focus, and the effort was to identify a solvent-based
dissolution medium. Though, unconventional, there are instances
wherein CDER has approved use of solvent as the dissolution
medium. For example, atavaquone tablet and atavaquone/
proguanil table uses 40% isopropanol buffered to pH 8.0 with
potassium dihydrogen phosphate as the dissolution medium.

Based on multiple trials, combination of 40% isopropyl alcohol and
60% trifluoro acetic acid solution (0.5%) was found to be the ideal
dissolution medium where a rapid and complete release of the drug
was observed, and there was also no sign of drug degradation.

Though the dissolution medium that could facilitate the complete

drug release was achieved and the same could be considered for
batch-to-batch evaluation for drug dissolution, this does not measure
the true solubility of the drug from the formulation, which is critical

for the drug to elicit its action. Thus, when a dissolution study of the
original formulation was conducted using bio-relevant media, the drug
dissolution was non-existent. This meant that though complete drug
release was measured using the isopropyl alchohol/trifluro acetic acid

combination, in vivo, there would practically be no drug release.

Optimising formulation development

Based on the observation that there was practically no drug release
observed from the formulation in the biorelevant media, there was a
need to re-work on the formulation to get meaningful release from
the formulation, in the bio-relevant media, that could be enough for
the drug to elicit its desired response. Based on the input from the
client, the target dissolution that was to be obtained was at least 10%
in the bio-relevant media.

The original formulation was devoid of any solubilisers. Therefore,

it was obvious that the formulation should include solubilisers and
also there was a need to optimise the process so that the selected
solubiliser could perform its function optimally. Accordingly, a number
of solubilisers such as the ones mentioned below were screened.

» Soluplus > Tween 80

» Poloxamer » Meglumine
» Polyethylene glycol » Sodium Lauryl Sulphate

» Captisol » Poly Ethylene Oxide



Out of the screened solubilisers, Recipharm found Soluplus to be the
most promising one, followed by SLS. Formulation trials were then

initiated as mentioned below:

1. High shear granulation process using Rapid Mixture Granulator
Batches were manufactured with and without solubilisers. Those
without solubilisers showed 0% drug release in biorelevant dissolution
medium but the addition of solubilisers like Soluplus and SLS showed
increased drug release from 0% to 10% in the medium. However, both
the formulations showed rapid and complete release in the isopropyl

alcohol/trfluoro acetic acid medium.

To further improve drug release, it was decided to screen a top spray
granulation technique.

2. Top spray granulation process using Fluid Bed Processor (FBP)

In this process, as a first approach, an aqueous solution of the
solubilisers (Soluplus and SLS) was sprayed over the fludised dry-mix
containg the APl and as a second approach, the drug was dissolved
with the solubilisers using DMSO and sprayed over the dry powder
blend. In both the instances, the tablet showed an increase in dissolution
from 10 to around 27% in drug release. Drug release in the iso propyl
alcohol/trifluoro acetic acid medium was rapid and complete.

Looking ahead

Recipharm’s support proved invaluable, and the customer greatly
appreciated the effort, commitment, and out-of-the-box approach
to formulation and analytical development work necessary to the
success of this project.

About Recipharm

Not only was Recipharm successful in delivering against the improved
drug release target, but the project has also created new IP space for
the customer which is planning to file a US patent application. Further
work is also necessary to see to what extent the drug release can

be improved and also to screen different ratios of isopropyl alcohol
and trifluoro acetic acid to bring about discrimination between the

formulations.

Recipharm believes that the strategy employed herein can be
screened for the development of NCEs where solubility is a major
concern and higher drug concentration is required to reach a desired
clinical endpoint.

Balasubramaniam Jagdish, Assistant VP of Formulation concluded:
“Central to any successful development project is the need to create
a formulation where the APl is sufficiently bioavailable to have the
desired therapeutic effect. As we saw in this partnership, this is a
fascinating and intricate challenge for formulators as a result of
mounting interest in turning poorly soluble compounds into products.
Advances in processing and manufacturing technologies are
positively impacting formulation development. Still, this project is a
testament to the fact that they must be combined with collaboration
and innovative thinking to deliver the results that pharma needs.”

To find out more about how Recipharm’s experienced cross-
functional feam could help address solubility issues with existing

formulations, contact us today.
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