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Using a Magnometer for Rapid Quality Control
Of Active Pharmaceutical Ingredients (API)

Active Pharmaceutical Ingredients (API) must be formulated into a drug product and there is
a correlation on reducing particle size to increase drug bioavailability and absorption. Itis also
important to be able to quantify an API prior to formulation to ensure batch-to-batch
consistency. This is particularly important in the case of formulations of poorly water-soluble
(Biopharmaceutical Classification System, Class Il type) API intended for oral administration.
Such API can suffer from inadequate, or highly variable, rate and/or extent of drug absorption
(sometimes as a function of food in the stomach, i.e., fed/fasted variability).

Any increase in efficacy can also reduce the potential toxicity (because less drug substance
is needed). There is also a growing body of evidence that, specifically with the newer
nanoparticulate API, it is the surface area and not particle size that is the defining metric that
controls toxicological interaction - hence the drive to develop reformulations based on
nanotechnology. Milling an API influences the release profiles for a specific drug compound.
Typically, the mill-base is monitored over time to achieve some desired particle size.

Laser light scattering devices are used extensively for particle size analysis because they are
easy to use and the technique is fast. However, such measurements have some inherent
limitations as a tool for the pharmaceutical industry particularly the need for dilution. Further,
light scattering methods are not sensitive to small particles, even though the small sizes can
markedly influence release kinetics owing to their high surface-to-volume ratio. Indeed,
monitoring the presence of nanoparticles in suspensions that have a broad particle size
distribution is a general problem for current particle sizing instrumentation, but not so for a
Magnometer measurement.

A Magnometer can measure the API in its undiluted form and such errors are not introduced
as part of any analysis. Figure 1 shows measurements on an API to quantify the surface area
from each batch (approximately 13% aqueous suspensions). Figure 2 shows the data from
in vitro activity for the same batches which correlates with the surface area measurements.
This demonstrates that a Magnometer can be used as a fast QC control to monitor batch-to-
batch variability.
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Figure 1: Magnometer data for Batch Number vs Surface Area (m?gm-?)
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Figure 2: Batch Number vs In Vitro Activity (ug/cm?)
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Particle size is often used to infer dispersion surface area. However, light scattering methods
only determines an “equivalent spherical diameter” (ESD), which may not be at all relevant if
the API is, for example, acicular or needle-like. The technique used in a Magnometer is NMR
relaxation. In the determination of wetted surface area no assumptions are made about
particle size or shape.
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Milling of an API

A magnometer works with virtually any particle in any liquid at any concentration and since
measurements typically take only a few minutes this makes it ideal for QC measurements.

Figure 3 shows the results of milling an agueous 30% solids suspension of an API. The
change in measured mean patrticle size (laser light scattering) is compared with the average
surface area (Magnometer) as a function of milling time. The reproducibility of the
Magnometer measurements was ca 1.0%; that for the LLS measurements was < 3.0%.

Figure 3: QC Milling of an API

Milling Time 0 30 60 920 120 150
(mins)
Particle Size 4427 256 207 123 117 117
(nm)
Surfacze_,lArea 31 123 207 240 262 273
(m°g™)

While the mean particle size apparently “plateaus” and becomes insensitive at approximately
90 mins milling, Magnometer measurements - on the undiluted API suspension - indicate that
the milling is continuing to create a larger fraction of fines (not detected by light scattering)
resulting in the observation of a continual increase in the measured wetted surface area.

For regulatory approval of drug products any milling technique must

be well characterized and reproducible; the product must perform the same every time. A
process which provides poorly controlled PSD, or one which is not adequately characterized,
can have serious medical consequences in addition to the economic penalties.

Wetted Surface Area values for different API Lots

Here, a series of six suspensions were supplied (approximately 20 wt% API in Isopar G) that
had all “passed” QC testing - based on a mean particle size specification (measured using a
laser light scattering device). The QC size specification was not supplied. Further, it was not
known what the upper and lower control values were.

The samples were all run “as received” at full concentration. Three aliquots were taken from
each bulk sample and each aliguot measured five times in succession and the data averaged.
The total measurement time for each sample was less than 10 minutes. The average
reproducibility of the Magnometer measurement time was < 1%.

It is quite clear that Lot#1 is significantly different from the other five Lots. It has a much
smaller measured surface area. And, Lot#3 has a slightly larger surface area.
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Figure 4: APl QC: Wetted Surface Area (m?g) values for different API Lots
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Subsequently it was determined that Lots #1 and #3 had different dissolution kinetics.

Fast and direct characterization of APl suspensions without dilution, or other sample
preparation, provides a significant practical (and economic) advantage for QC laboratories.
The speed of measurement and ease of use of the Magelika Magnometer HRS device make
it ideal for such purposes.
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