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RapidOxy 100 artifi cially accelerates the oxidation 
process by using increased temperature and an excess 
of pure oxygen. The whole measuring process is fully 
automatic, limiting error sources to a minimum. One of 
the major benefi ts is its applicability with all kinds of 
products because you can measure fl uid, semi-solid, 
and solid samples without any prior sample preparation. 
It lets you investigate the oxidative behaviour of the 
product as a whole while additionally saving you a lot of 
time. Information about the whole product is better than 
knowing just the oxidation stability of a single ingredient 
that might be infl uenced chemically by other molecules 
within the entire matrix of the product.

Due to the defi ned oxygen volume in the closed test chamber, you can calculate the 
oxygen consumption. Moreover, for the majority of products you can observe Arrhenius 
behaviour regarding the applied temperature, which lets you determine the activation 
energy of a specifi c oxidation process and in case of fats and oils additionally allows 
you to estimate the shelf life. With the OxyLogger 100 PC software, all of these valuable 
investigation options are available [1, 2, 3, 4].

The Rapid Small-Scale Oxidation Test (RSSOT) 
During a RapidOxy 100 measurement the sample is exposed to an excess of pure 
oxygen (up to 700 kPa) and elevated temperature (up to 180°C). Typical conditions of 
the method are temperatures between 80°C and 140°C and an initial oxygen pressure of 
700 kPa to initiate a rapid oxidation process. The oxygen uptake of the sample during 
the measurement is monitored by recording the pressure until a predefi ned pressure 
drop or a specifi c time. The elapsed time until the pressure drop or the extent of the 
pressure drop within a specifi c time is directly related to the total oxygen consumption 
and therefore to the oxidation stability of the sample.   

A standard measurement determines the induction period (IP) which is defi ned as 
the time elapsed between starting the heating procedure of the sample vessel and a 
pressure drop of 10% from the maximum pressure (= Breakpoint), measured in minutes 
(see Figure 2). The pressure drop from maximum pressure is directly related to the 
oxygen uptake of the sample.

Figure 2: Determination of the induction period (IP).

The induction period of a sample refl ects the time for its oxygen uptake and can even 
give information on the amount and rate of it. The principle is straightforward: Samples 
with a shorter induction period are usually less stable towards oxidation than samples 
with a longer induction period. 

Since even solid samples can be measured without prior sample preparation, you can 
investigate the oxidation stability of complex products.

The major advantages of this method are the signifi cantly reduced measurement time 
and high precision, both allowing quick and direct measurements of the oxidation 
stability during product development and reformulation [3, 4, 5, 6].

Investigating the oxidation stability of oil 
containing cannabinoids
Oxidation stability of different cannabinoids 
This section demonstrates the benefi ts of the Rapid Small-Scale Oxidation Test when it 
comes to determining the oxidation stability of formulations containing cannabinoids.

In the described study an MCT (Medium Chain Glyceride) oil which is commonly used 
for cosmetics and pharmaceuticals served as the carrier oil. To determine the oxidation 
stability order of MCT oil with different cannabinoids with the RSSOT, the following 
samples were investigated:

MCT oil, pure
Sample C1: 20 mg/mL CBD and 10 mg/mL THC extract
Sample C3: 20 mg/mL CBD extract
Sample C5: 20 mg/mL THC extract

The oxidation stability order of the different cannabinoids could be screened using the 
parameters described below:

Temperature: 100°C
Initial fi lling pressure: 700 kPa
Stop criterion: pmax – 5% 
Sample volume: 5 mL

A high precision of test results was demonstrated for all samples (see Table 1) and a clear 
trend of stabilities could be determined from the measured induction periods (see Figure 3).

Table 1: Repeatability of test results.

MCT oil Sample C1 Sample C3 Sample C5

IP in minutes
3676.90

3709.97

572.21

574.95

266.53

266.26

1366.45

1376.02

Repeatability 0.9 0.5 0.1 0.7

As expected, the MCT oil has a very high oxidation stability which is refl ected in a 
comparably long IP. Whereas sample C3 and its contained CBD extract is by far the 
least stable formulation, the combination of CBD and THC extract in sample C1 leads to 
a stability and IP in between samples C1 and C5. The measured IP values demonstrate 
the effectiveness of the measuring principle.

Hemp products, above all CBD (Cannabidiol), have become widely used ingredients in many industries. Whether cannabinoids are used for an anti-infl ammatory 
effect in skin care products or as a natural way to help with anxiety, or sleep disorders in pharmaceuticals, their chemical structure similar to messengers of the 
human body is key. However, in many cases autoxidation can be the root cause for chemical changes affecting not only quality, but most of all the effi ciency 
of contained cannabinoids independent from product type. To exclude a decrease or worse a loss of effi cacy during the shelf life of the product means to 
guarantee the corresponding oxidation stability. Keeping this in mind, during product development or reformulation, it is absolutely crucial not only to draw up 
the respective methods for the required oxidation stability but also prove their effectiveness. For the latter, Anton Paar’s RapidOxy 100 is a highly effective tool.
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Figure 1: RapidOxy 100.
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Figure 3: Determination of the oxidation stability order of different cannabinoids.

Arrhenius dependency and calculation 
of oxygen consumption
Due to measuring the oxygen uptake of a sample via a corresponding pressure drop in a 
closed test chamber, a variety of investigation options with the RSSOT are possible. For 
simple comparison and automatic evaluations of measurement curves, the OxyLogger 
100 desktop software is available.

Arrhenius dependency and calculation of activation energy
Typically, the induction period of a sample shows an Arrhenius dependency on 
the applied test temperature. In our example of the MCT oil you can see the pure 
comparison of the measurement curves from OxyLogger 100 at different temperatures 
(120°C, 140°C, 160°C) in Figure 4.

Figure 4: Measurement curves of pure MCT oil at different temperatures.

We carried out the same study with MCT oil containing CBD. For both – the pure oil and 
the oil with CBD – we plotted the derived IPs in a corresponding Arrhenius graph (see 
Figure 5) with OxyLogger 100. The software automatically calculated the activation 
energy for the oxidation reaction from the slope of the respective graph. As you can 
see below, the activation energy that is necessary is signifi cantly higher for the pure oil 
without contained cannabinoid (see Figure 5). 

Figure 5a: Arrhenius graph and calculation of activation energy from measurement at different 
temperatures of pure MCT oil

Oxygen uptake calculation
Thanks to the closed test chamber and the general measuring principle of the Rapid 
Small-Scale Oxidation Test, all values for calculating the oxygen consumption according 
to the following equation are readily available if the volume of the sample (or weight 
and density in case of solid food products) is known:2

Where

∆[O2 ]t Oxygen consumption
pmax Maximum pressure
pt Pressure after a specifi ed time
R Real gas constant
 R=8.314 kg • m2 • s(-2) • mol(-1) • K(-1)

T Measurement temperature
Vtot Volume of test chamber, 28.5 mL
Vliq Sample volume

With OxyLogger 100, the result is available automatically. When choosing the 
calculation with a right click, the calculation is automatically applied at the end point of 
the measurement. However, every point on the pressure curve that is of interest can be 
added when chosen. For MCT oil, you can see the OxyLogger 100 calculation, including 
one additional pressure/time point, in Figure 6.

Figure 6: OxyLogger 100 calculation of oxygen consumption of MCT oil at 120°C.

Further investigation possibilities: Oxidation 
Induction Time and shelf-life estimation
The Oxidation Induction Time (OIT) is another way to evaluate the pressure time curve 
derived from a measurement with RapidOxy 100. It is the point of time where the 
pressure drop shifts signifi cantly (e.g., when all antioxidants are consumed and the raw 
product starts to oxidise, or initial peroxides are formed and the oxidation reaction of 
a sample becomes very rapid). To determine the OIT, you need to typically conduct the 
measurement until a pressure drop higher then pmax-10% (e.g., to 40%). 

You can estimate shelf life with OxyLogger 100 by extrapolating the Arrhenius graph of the 
results (IP or OIT can be selected) to room temperature. By default, the software provides 
the estimate for 40°C, 25°C, and 20°C, but it can be customised to specifi c temperatures 
used during storage, transport, etc. by simply adding the respective temperature value. 
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Figure 5b: Arrhenius graph and calculation of activation energy from measurement at different 
temperatures of MCT oil containing CBD

LA - Anton Article.indd   2 17/01/2024   12:29



Summary
With the Rapid Small-Scale Oxidation Test, the RapidOxy 100 offers a quick, easy, and 
reliable method to investigate formulas and products containing cannabinoids with 
regards to oxidation stability and product quality. The unique measuring principle leads to 
a signifi cantly reduced measuring time for the described investigations. Additionally, the 
straightforward principle gives rise to many further possibilities to access the oxidative 
behaviour of samples. By evaluating the pressure/time curve with OxyLogger 100 further, 
you can conduct automatic calculations of consumption, activation energy, and much 
more. Major benefi ts are its ease of use and fully automatic measurements. Since weighing 
in the sample is the only manual step, you minimise error sources as well. Independent 
from sample consistency, no sample preparation is necessary prior to the measurement. 
Therefore, you can investigate the oxidative behaviour of a sample as a whole.
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Revolutionising neuromuscular disease research through 3D modelling
A recent case study published by AMSBIO highlights ground-breaking research in neuromuscular diseases. Led by Dr Roger Kamm at the Massachusetts 
Institute of Technology (MIT), this project focuses on developing a 3D microfluidic neuromuscular platform for modelling Motor Neuron Diseases (MNDs).

MNDs, particularly amyotrophic lateral sclerosis (ALS), remain a significant medical challenge with a limited life expectancy of 2 to 5 years. The complexity of 
these diseases and a lack of in-depth understanding have hindered effective treatments.

MIT researchers have made notable progress using CELLBANKER® 1 and STEM-CELLBANKER® cryopreservation media from AMSBIO. These advancements 
have the potential to transform drug discovery and enhance our comprehension of MND development.

Dr Kamm emphasised that previous MND drug discovery methods often overlooked the role of skeletal muscle cells. The newly developed 3D neuromuscular 
model presents a broader perspective on pathology and offers a novel path to identify treatments that target both motor neurons and muscle cells, addressing 
the complex nature of MNDs.

The research protocol features a microfluidic chip with separate compartments for each cell type, closely mimicking living tissue. Induced pluripotent 
stem cells (iPSCs) from healthy donors or ALS patients were differentiated into neural stem cells, then expanded and cryogenically preserved using STEM-
CELLBANKER® from AMSBIO.

This innovative approach holds great promise to tailor treatments to individual genetics and drug responses, enhancing effectiveness while minimising side effects. By providing a more accurate 
disease representation, the 3D neuromuscular model may accelerate drug discovery and streamline the transition from laboratory research to clinical applications.

For the full case study, please visit ilmt.co/PL/ymnQ

AMSBIO’s CELLBANKER® series of cell freezing media enables the stable long-term storage of cells. Its unique formulation ensures stable cryopreservation and high viability after freeze-thaw 
procedures, making it a trusted solution for storing any cell type, including sensitive cell lines. This series offers various formulations, providing high cell viability (>90%) in serum, serum-free, GMP, 
and DMSO-free formats.

More information online: ilmt.co/PL/0QeJ 61489pr@reply-direct.com

61866pr@reply-direct.com

AI-enhanced drug design software enters early access program
DeepMirror, a University of Cambridge spin-out, introduces its Early Access Programme for intuitive design software dedicated to discovering innovative therapeutic drugs. Following a successful 
closed beta program, the software enables chemists to incorporate AI, enhancing productivity and creativity in therapeutic drug discovery.

This ground-breaking product offers users AI-driven insights to refine and expedite molecular design across the drug discovery pipeline. The secure and user-friendly interface simplifies AI-powered 
drug discovery, making it as intuitive as using a spreadsheet.

Traditionally, AI-enabled drug discovery collaborations involve extensive coordination between pharmaceutical and AI companies, resulting in prolonged waiting times and resource-intensive efforts 
on both ends. DeepMirror addresses this challenge by empowering R&D teams to conduct AI-driven research independently, with seamless workflow integration and without the need for external 
collaborations or significant internal developments.

DeepMirror’s mission is to accelerate the drug discovery process, particularly in Hit-to-Lead and Lead Optimisation phases. The software predicts crucial properties such as drug binding, (bio-)activity, 
and toxicity, leveraging user data and proprietary curated databases. Laboratory results further refine predictions, generating novel drug candidates for experimentation and potentially expediting the 
drug discovery process by up to four times, as estimated by the Wellcome Trust and the Boston Consulting Group.

Dr Max Jakobs, Co-Founder and CEO of DeepMirror, stated: “Our mission is to make AI-powered drug design as simple as browsing the web. After 12 months of development and a successful beta 
testing programme, we are inviting researchers to use our secure and user-friendly AI platform for drug design. DeepMirror has already proven instrumental in active drug discovery programs, leading 
to the discovery of novel lead series and inspiring the synthesis of new compounds.”

Dr Andrew McTeague, Senior Scientist, Medicinal Chemistry at Morphic Therapeutic, , said: “DeepMirror is a huge step forward in the democratization of machine learning models and their application 
in drug discovery. Its user-friendly interface enables medicinal chemists of all levels to deploy this powerful approach in a fraction of the time. The ability to apply DeepMirror’s platform to any desired 
endpoint empowers its users to make more informed decisions faster, improving the efficiency of our DMTA cycles.”

More information online: ilmt.co/PL/d7JK
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