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INTRODUCTION
Simple eye ointments are solid suspensions where the drug is suspended in a
heated petrolatum base and then slowly cooled and mixed until a
homogenous mass is formed.
During manufacturing, care must be taken to get drug suspended properly
without incorporation of excess air, which can affect viscosity, appearance,
uniformity of dosage units and stability. It is more important to maintain the
temperature rang properly during the cool-down steps to prevent the
sedimentation.
Following the transfer of technology of an eye ointment performed on one
pilot batch of 50 kg it was proposed increasing of the batch size (scale up to
100 kg), as the air entrapment is more likely to occur in smaller batches,
taking into account the capacity of equipment.

MATERIAL AND METHODS

•The obtained results for assay of the bulk product were satisfactory for
pilot batch and scaled batches with all individual values within the
acceptance criteria of 95.0-105.0% and low RSD values (Figure 2).

Fig. 2. Assay of active substance in bulk product

• Micronized active substance with poor aqueous solubility provided by
Quimica Sintetica, S.A. was used as a drug (PSD quality: 100% less than
24 µm; 90% less than 12 µm; BSC Class III / IV) and paraffin, white soft,
Ph. Eur., Type CD 806 as ointment base provided by Parafluid GmbH.
• The eye ointment was prepared by melting of the ointment base i.e.
dispersion of the active substance by mixing and homogenization followed
by continuous cooling. Manufacturing process was performed in double
jacket mixing vessel with capacity of 150 L (Olsamix PH 150B, Italy),
equipped with central impeller, peripheral impeller and flexible scraper
blades.
• Physical characterization of the ointment
Homogenous distribution of the active substance particles was confirmed
with PSD test of the bulk product by phisico-chemical method: optical
microscopy (Morphologi G3S, Malvern, UK). Determination of the particle
size was performed with scanning under the microscope.
• Identification and assay of active ingredient
Identification and content determination of the active substance in the drug
product were carried out by HPLC method.

•The whole mass of the ointment was smooth, white and homogenous
without visually noticed air bubbles. The optical microscopy during the
first scanning at a small magnification (at 400 µm) identified the
particles which conforms the criteria in Ph. Eur test for particle size in
semi-solid eye preparations (Ph. Eur. 10.8, 2022) (Figure 3), as well as
interrupted air bubbles in the samples by pilot batch of 50 kg. (Figure 4)
From the microphotographs at a larger magnification (at 100 µm) there
were detected the shapes of larger particles with measured dimensions
around 20 µm. The interrupted air bubbles were not found in the
samples from scaled batches of 100kg (Figure 5).
Parameter

Acceptance criteria

Particle size distribution:
Particles greater than 25 µm
Particles greater than 50 µm
Particles greater than 90 µm

Not more than 20 particles
Not more than 2 particles
Should not be present

Pilot batch size Scaled batch size
50 kg
100 kg
Conforms
Conforms
Conforms

Conforms
Conforms
Conforms

Fig. 3. Results for Particle size distribution of the bulk product

RESULTS AND DISCUSION
•During the preparation of scaled batches of 100 kg, there was used
appropriate homogenizer three times under higher vacuum pressure to
ensure uniform dispersion of particles. Additionally, it guarantees removal
of air pocket from the formulations giving smoothness of the mass. For
ointments, it is known that their rheological behavior is complex and highly
temperature dependent (Sarika et al., 2020).
•Establishing suitable temperature ranges (65-800C; 45-550C; 29-330C),
higher than used during the production of pilot batch size, as well as
properly rate of heating and cooling in all the production phases in order to
avoid precipitation of the API in melted base and grittiness from the mass
after dispersion, were done.
•The viscosity of the ointment
base is determined as a
function of temperature and
therefore it can be considered
as an indicator for the
feasibility of a product (Anton
et al., 2018). The comparative
results of viscosity from pilot
and scaled batches are shown
in Figure 1.

Fig. 4. Microphotographs of pilot batch
size 50 kg

Fig. 5. Microphotographs of scaled
batch size 100 kg

CONCLUSION

Fig. 1. Viscosity of the bulk product

Based on the evaluated results, it can be concluded that successful scale
up of the suspension semi-solid drug products requires optimizing the
batch size as well as suitable ranges of process parameters, taking into
account prior knowledge of the manufacturing process.
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