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Blending: Active Pharmaceutical Ingredients
Quantification

One of the current challenges in the pharmaceu�cal
industry is the reliable quan�fica�on of Ac�ve
Pharmaceu�cal Ingredients (APIs) in a substrate.

Op�cal spectroscopy is a preferred method in this
applica�on due to its simplicity. However, at low API
concentra�ons, the sensi�vity of current FTIR-based
equipment is not sufficient.

The dual-comb spectrometer IRis-F1 provides a
solu�on, exploi�ng the high brightness of the laser
source for increased signal-to-noise ra�o. Thanks to
this, it allows to quan�fy API (such as acetylsalicylic
acid) content as low as 0.125% (by mass) within a 15%
error margin.

Mid-IR spectroscopy for API monitoring

Each group of atoms within a molecule vibrates with a
characteris�c energy. Knowing the energy specific to
those vibra�ons, especially in the “fingerprint” region,
allows to iden�fy molecules based on their
absorbance spectra.

This makes mid-IR basedmethods highly specific in the
iden�fica�on of organic molecules and significantly
more sensi�ve than near-IR methods, which provide
informa�on on usually much weaker overtone
absorp�ons.

However, many other substances are also absorbing in
the mid-IR range, which proves challenging for
quan�fying analytes in matrices of high absorp�on.

The high power and sensi�vity of the IRis-F1 allows to
monitor substances in environments with high
background absorp�on (see our applica�on note on
op�cally dense samples) or when long pathlengths
through e.g. ATR crystals with many bounces are
needed.

The very fast non-invasive measurements with simple
workflows available with the IRis-F1 permit con�nuous
monitoring of processes.

Measurements

We chose acetylsalicylic acid (Sigma-Aldrich, ≥ 99.0%)
as a model API and lactose (MORGA Milchzucker) as a
matrix.

Lasers centered at 1760 cm-¹ (coverage 1740-1780
cm-¹) were chosen to minimize overlaps with lactose
peaks and spectral interferences coming from its
mutarota�on.

A set of mixtures was prepared with varying content of
acetylsalicylic acid from 1% down to 0.125% (by mass
%), mixed and ground using a mortar.

For the valida�on measurements, the powder was
transferred onto an ATR crystal (ZnSe, PerkinElmer, 13
reflec�ons; see the experimental setup in Figure 1)
and a contact with the crystal was ensured adding a
few drops of isopropanol.
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Figure 1. Experimental setup. ATR crystal with an
acetylsalicylic acid-lactose slurry installed in the
sample compartment of IRis-F1.

https://irsweep.com/products/iris-f1/
https://irsweep.com/2019/03/29/optically-dense-samples/


For each sample, data was acquired for <0.5 s,
resul�ng in <2 min total experiment �me including
applying the mixture to the ATR, crea�ng the slurry
and cleaning the ATR crystal a�er the measurement.

At least 3 repe��ons per concentra�on were
performed consis�ng of removal of the sample from
the ATR crystal and replacing it with another from the
same batch. It confirmed good mixing and the
reproducibility of the results. Spectral signature of
acetylsalicylic acid was recognized in each sample from
the studied set.

Results

We observed a band at ca. 1750-1760 cm-¹. It was
assigned to in-plane stretching C=O vibra�on and
confirmed to be present in the reference IR spectrum
of acetylsalicylic acid from the NIST database.

In order to eliminate the influence of impuri�es in the
lactose, control measurements with lactose only were
performed for the same spectral range and showed no
analyte signature, confirming the observed feature to
originate in acetylsalicylic acid. Very weak and broad
features origina�ng in lactose samples were also
observed in the probed region. Their intensity and
vibra�onal energy however did not interfere in this
spectral range with the observa�on of the analyte.

In the case of observa�on around 1200 cm-¹, on the
other hand, the peaks of two substances overlap and
more involving lactose subtrac�on must be performed
for the quan�fica�on of the results.

The results (Figure 2) show that acetylsalicylic acid
peak was observed with its levels down to 0.125% and
that absorbance dependence on the concentra�on is
well linear with R² = 0.98.

The reproducibility of the absorp�on measurements
(peak area) shown as grey borders is within 10%. The
peak area was calculated directly from the plo�ed data
(and further compared to the corresponding
concentra�on values) with no need for any
chemometric analyses.

This numerical calcula�on and slight varia�ons in peak
shape were assessed to carry an uncertainty of ca. 3%
of the readout value, shown as y error bars in the
figure.

Error bars on the x axis were assumed to be constant
and represent a concentra�on value of 0.05% – a value
corresponding to the highest uncertainty among
inves�gated samples origina�ng in the scale readout.

Conclusions

Our results underline the sensi�vity advantage of IRis-
F1 over other systems, in par�cular FTIR in such short
�mes.

With the IRis-F1, it is possible to reproducibly measure
aspirin content in lactose in doses as low as
(0.125±0.006)% per mass. Thanks to the simultaneous
monitoring of more than 200 lines, it is possible to
monitor several species while s�ll exploi�ng the high
brightness of the laser sources.

With the ease of development of quan�ta�ve models
for APIs and a simple workflow, the IRis-F1 is an
excellent tool offering the possibility of process
monitoring.
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Figure 2. The results of API monitoring obtained with
IRis-F1.
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Doyou havespecific needs that our current IRis-F1might not address?
Let us know so wecanwork together to find a solu�on for you.

https://irsweep.com/

