SOLUTIONS FOR
PROCESSING AND
CANNABIS ANALYSIS
INDUSTRIAL AND LABORATORY SCALE
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Paralab offers the most complete
range of instrumentation for the
cannabinoids industry comprising
solutions from post-harvesting till
the packaging of final products
and also including analytical
instrumentation for process and
quality control.
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PROCESS
Post-Harvesting
Immediately after being harvested the plant must be debudded,
have the leaves removed and the flowers trimmed. All those tasks
may be efficiently performed by using appropriate machinery.

Drying
Depending on the required throughput and desired product
quality the drying process may take from less than hour to
more than a week. It may also be performed 100% naturally
without the use of any technology but it requires more space
and the risk of mold and microbiologic contamination increases
over time.
Milling
To have efficient and well controlled extraction processes, it is
essential that batch after batch, the grinded plant is reproducibly
processed to a level where the particle size doesn’t limit the mass
transfer.
Extraction
The extraction techniques are used to remove the cannabinoids,
terpenes and other compounds of interest like flavonoids.
Among the various techniques available, Paralab offers solutions
for Ethanol extraction, Supercritical CO2 extraction (SFE),
TFE (Tetrafluoroethane), Cold Water Extraction and Hexane
extraction.
Winterization
Winterization is the common name for the cold precipitation
process. It is used to remove waxes, lipids, and chlorophylls from
extracts.

Filtration
Filtration is a common technique in cannabinoids extraction
processes whenever is required to remove solid matter from the
extracts.
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Vaporization
The extracts coming out of Ethanol or Hexane extraction are
essentially composed by solvents. The substances of interest,
cannabinoids, terpenes and flavonoids are in low concentration.
It is necessary to remove the solvent and if possible, to also
recover it for later use.

COOH

Decarboxylation
The cannabinoids present in the plant are mostly in the acidic
form. Most of the cannabinoids therapeutic effects are seen only
in the non-acidic forms. Converting the cannabinoids from the
acidic form to non-acidic form is called Decarboxylation.

Purification
The most common purification and refining technique is
molecular distillation. For higher purity products it may be
necessary to repeat the distillation steps. Chromatographic
techniques (HPLC, CPC or SMB) can also be used for the final
refinement.

Packaging
Either for dry plant as well for the most diversified final products,
there are several solutions to help automating this process.

Process control and Quality Control
All over the production workflow there are a number of
analytical techniques that should be used to warrant an efficient
production and a high-quality final product. Parameters that
should be monitored include total water content and water
activity in the dry plant, cannabinoid potency and cannabinoid
profile, terpenes profile, pesticides concentration, mycotoxins
and aflatoxins concentrations, heavy metals concentration and
microbiologic contamination.
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POST-HARVEST

Trimmers
Depending on the model it may remove
large and small leaves producing perfectly
manicured flower buds.

Bucker
This equipment removes the stems and
branches.
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MILLING

Mill
To have efficient and well controlled
extraction processes, it is essential
that batch after batch, the grinded
plant is reproducibly processed to a
level where the particle size doesn’t
limit the mass transfer.
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EXTRACTION

Paralab offers several extraction techniques. Each technique has its
advantages and disadvantages depending on the desired final product,
capital expenditures (CAPEX), operational expenditures (OPEX), scalability,
safety zone requirements, …

Supercritical Fluid Extraction (SFE)
Supercritical Fluid Extraction based on supercritical CO2 is also a quite common technique.
Compared with ethanol extraction, for the same throughput capacity it requires higher
capital investment. However, running costs are smaller. In regular operation conditions, the
extract contains waxes, lipids and chlorophylls that must be removed later by winterization
and filtration. However, other components present on ethanol extracts may be avoided if
required.
There are commercial units available to process from less than one kg/day of dry plant to
several ton/day.
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Ethanol Extraction
It is one of the most widely used extraction techniques. It is easily scalable. It is present
in small extraction laboratories that process a few kg/hr up to large extraction units that
process several ton/day.
If used at very low temperatures, typically -40 ºC, it does not extract unwanted compounds
like waxes, lipids, and chlorophylls. However, due to its polarity and always present residual
water, it extracts water soluble compounds like plant metabolites and sugars that other
techniques do not extract. The supporters of this technique consider this as an advantage
since it will generate an extract that better represent the plant chemistry and by so a real full
spectrum oil. The detractors of this technique consider that those products are of no interest
and that will demand extra effort on the downstream processing to get high quality distillate
or isolate. Those extra compounds are typically removed by distillation when required.
In the past, column or stirred vessel extractors were the common topologies for ethanol
extraction. More recently, low temperature extraction centrifuges are the first choice due
to their versatility and ease of use. Depending on the model, they may allow to process
just a few kg/hr or hundreds of kg/hr. They have the advantage of removing with very high
efficacy the alcoholic extract solution from the biomass solid residue, reducing the losses of
ethanol and compounds of interest.
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EXTRACTION

TFE (Tetrafluoroethane) Extraction
Tetrafluoroethane (TFE) is a fluid that is a gas at ambient pressure and temperature but that
is easily liquified under low pressure. It is non-flammable, non-explosive and non-toxic and it
finds many industrial applications. It is a common propulsor gas in the pharmaceutical industry
for aerosol drug delivery. It is also known has R134a when used as one of the most common
refrigerant fluids for chillers and air conditions systems. It is approved by FDA for pharma and
food applications. This technique may extract terpenes and cannabinoids from dry pant on a
single run or extract terpenes during an initial run on fresh plant and after drying and decarb
the plant, to extract the cannabinoids during a second run. This way, the terpenes extraction
is maximized since no fraction is lost during the drying and decarb process. There are units to
process up to 300 kg/day or more of dry plant.
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Cold Water Extraction

Cold water extraction may be used to produces a rich concentrate of cannabinoids and
terpenes called Bubble Ash. This technique basically gently removes the trichomes from
the flower and concentrates them. It may be later converted in high purity full spectrum
oil or oil infusions. It is easily stored and preserved in a freezer below -15ºC.
There are solutions to process 5 to 1000 kg per hour of fresh plant.
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WINTERIZATION | FILTRATION

Winterization
Winterization is the common name for the cold precipitation process. The extracts obtained by
Ethanol extractions carried out at warm temperatures contain waxes, lipids and chlorophylls that
are unwanted compounds in high quality crude oil. To remove them, the extracts must be cooled
at temperatures below -20°C, typically -40°C or lower, for several hours or days. At these low
temperatures, those compounds will precipitate.
The extracts obtained by Supercritical CO2 also contains very high concentrations of waxes,
lipids and chlorophylls. To remove those compounds, the extracts must be diluted in Ethanol and
winterized.

Filtration
Filtration is a common technique in cannabinoids
extraction processes. Pressure filtration may be
present at the end of the ethanol extraction to
remove all extract of the residual biomass. Bag or
lenticular filters may be used after winterization
to remove the precipitated waxes, lipids and
chlorophylls. It may also be used to remove residual
fine particles present in the crude oil coming from
the initial milling process.
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Vaporization
The extracts coming out of Ethanol or Hexane extraction are essentially composed
by solvents. The substances of interest, cannabinoids, terpenes and flavonoids are
in low concentration. It is necessary to remove the solvent and if possible, to also
recover it for later use. For small scale operation rotary evaporators are the choice.
For larger throughputs falling film evaporators are the typical solution. At the end
of this process two streams are obtained: the crude oil and the recovered solvent.
Vaporization is also used to recover the winterized ethanol extracts coming out from
the post-processing of Supercritical CO2 extracts.
During the crystallization process to produce isolates, Pentane is used as solvent and
at the end is recovered by vaporization too.
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DECARBOXYLATION

Decarboxylation
The cannabinoids present in the plant are mostly in the acidic form. Most of the
cannabinoids therapeutic effects are seen only in the non-acidic forms. Converting the
cannabinoids form the acidic form to non-acidic form is called Decarboxylation. The
cannabinoids partially decarboxylate while the plant dries up naturally. The process can
be accelerated by exposing the plant or crude oil to temperatures between 115ºC and
121ºC during one to two hours or overnight around 60ºC. A decarboxylation step in the
milled plant before the supercritical or TFE extraction is advisable since cannabinoids in the
acidic form have different solubility coefficients in supercritical CO2 or may not efficiently
dissolve in TFE.
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PURIFICATION & DISTILLATION

For many applications, the crude oil needs to be further purified to get higher
potency products like distillates and isolates.
The most common purification and refining technique is distillation. For higher
purity products it may be necessary to repeat the distillation steps.
Chromatographic techniques (CPC, HPLC or SMB) can also be used with the
crude oil or distillates. All these techniques may be used to increase potency or
remediating pesticides, toxins or heavy metals.

Distillation
Wiped film distillation is an advanced form of molecular distillation, commonly used for
cannabinoids crude oil purification. Depending on the purity of starting material it may
purify up to 99% after a few distillations runs. Wiped film distillation is a Simple Distillation
or Single Stage Distillation process.
Spinning Band distillation is a Fractional Distillation process that has the advantage of
having multi-stage separation, decreasing the number of distillations runs required to
attain high purity distillates. It is also frequently used for cannabinoids purification.
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PURIFICATION | CHROMATOGRAPHY

CPC
Centrifugal Partition Chromatography
is a liquid-liquid chromatography
technique. It is one of the various

HPLC

techniques constituent of Counter current

High Performance Liquid Chromatography

Chromatography (CCC).
Over HPLC, it has the advantage that is
more versatile in the sense that to change
the application it only needs to change the
solvents of the two liquid phases. HPLC
may require changing the stationary phase
(column packing). However, HPLC has
superior resolution and is highly scalable.
It allows to process up to 20 l/day.
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(HPLC) at pilot and industrial scale allows
to purify or remediate crude oil and
distillates, from 1 l/day to over 100 l/day.
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PURIFICATION & CRYSTALLIZATION

SMB
HPLC or CPC are discontinuous process. The
material to be processed is injected in a welldefined and controlled amount, and later,
depending on the application, just a few minutes
or more than an hour, the different fractions are
collected. With Simulated Moving Bed (SMB) the
material to be purified is pumped continuously and
the final fractions are also collected continuously.
This allow to scaleup the cannabinoids purification
to very high throughputs, over hundreds of liters
per day. There are also smaller pilot units to process
a few liters per day.

Crystallization
CBD isolates are obtained after a crystallization
step of high purity distillates or chromatography
extracts. It is performed typically using Pentane
solvent. To obtain high purity crystals more
than a crystallization and washing cycles may
be required. THC free CBD isolate may require
previous THC remediation processes.
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PROCESS AND QUALITY CONTROL

Process control and Quality Control
To warrant an efficient production and a high-quality final product, during the
production workflow, there are several key points where some sort of analytical tests
should be performed. Parameters that should be monitored include microbiologic
contamination, total water content and water activity in the dry plant, cannabinoid
potency and cannabinoid profile, terpenes profile, pesticides concentration, mycotoxins
and aflatoxins concentrations, and heavy metals concentration.

Packing
Packaging machinery is present in different stages of the process. Cannabis producers
need to pack the dry flowers under vacuum and ideally after an initial step of Nitrogen
inertization. Residual biomass from extraction processes may also be properly packaged to
reduce space before being sent out. Final products need to be packed in proper containers –
bags, bottles, vials, …
Paralab offers solution for packing needs.
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PROCESS AND QUALITY CONTROL

Total water content
Total water content may be correlated to the probability of dry plant to develop
microbiological or fungal contamination.
To check the effectiveness of the drying process the most common technique
is to measure the total water content by means of a humidity balance. This
technique is fast and simple but may generate incorrect results - higher water
contents than the real ones - since part of the lost mass may not be just water
but also other volatile compounds. A more accurate technique may be Karl
Fischer titration but requires more expensive instrumentation, more complex
operation and takes longer.
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PROCESS AND QUALITY CONTROL

Water Activity
As mentioned before, the higher the Total Water Content, the higher the chances
that dry plant may develop microbiological or fungal contamination. However,
only the water that is available to react with external elements promotes the
development of those unwanted species. Water Activity varies from 0 to 1 and
is a better measurement to correlate the likeness of a dry plant to get or not
microbiological and fungal contamination. Total Water Content and Water
Activity do not have the same correlation for different plant species or batches,
so this is an important test to be performed before packing dry plant.
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PROCESS AND QUALITY CONTROL

HPLC-DAD
HPLC (High Performance Liquid Chromatography)
with Diode Array Detection is the most used
technique to determine Cannabinoids Potency and
Cannabinoids Profile. It may be used to measure
those parameters in the plant, while growing,
helping to determine the expected crop yield and
best time to harvest. At an extraction facility, it
is probably the most important process control
technique, from determining the expected batch
yield, measuring each stage’s efficiency and efficacy,
helping to determine operation conditions on each
distillation or chromatography steps and measuring
the potency and cannabinoids profile of final
products.

HP-GC-FID
Gas Chromatography with Flame Ionization
Detection and Head-Space injection is used to
measure the Terpenes Profile and Residual
Solvents. At an extraction facility it may be used at
reception to determine expected Terpenes yield and
later at different stages to measure the efficiency
of each stage. Terpenes Profile is also an important
parameter on final products.
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PROCESS AND QUALITY CONTROL

HPLC-MS
HPLC (High Performance Liquid
Chromatography) with Mass Spectrometry
detection is the reference technique to
measure most of the Pesticides and
Mycotoxins. Mycotoxins are related to
fungal contamination. It may also be used
for complete Cannabinoids Profiling.

GC-MS
Gas Chromatography with Mass
Spectrometry detection may be used
as a more advanced technique for the
Terpenes Profile and Residual Solvents
as well as for some Pesticides that cannot
be analysed by HPLC-MS.

ICP-MS
Inductively Coupled Plasma Mass
Spectrometry is the reference technique
for the determination of Heavy Metals like
Mercury (Hg), Lead (Pb), Arsenic (As)
and Cadmium (Cd). These contaminants
may come either from the soil or fertilizers.
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PROCESS AND QUALITY CONTROL

Viscosity
For some applications, the viscosity of the crude oil or distillates is an important
parameter. Since those are high value products and according to got GLP and
GMP guidelines a sample after being measured should be discarded, the amount
of sample used it critical. For this reason, the best viscometers type for this
application are the capillary viscometers that use as little as 100 microliter per
analysis. These viscometers are also more accurate.
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PROCESS AND QUALITY CONTROL

Microbiologic contamination
Microbiological contamination is a transversal issue all over the process, from cultivation, till
storage, extraction, refinement, and packing. These tests can be performed either by classical
microbiology inoculation, incubation, and morphologic comparison, or by molecular biology
techniques based on qPCR (quantitative PCR) where species-specific DNA targets are amplified.
qPCR technique presents several advantages over the classic methods: from initial sampling
to results. Most are obtained under 24h. The high sensitivity combined with appropriately
validated methods and kits, allow for easy pathogen load determination through Cq to CFU
(colony forming units) conversion; when the detection of phytopathogens is also critical to yield
and quality, classical methods are often difficult or impossible to implement – most plant fungi
growth can take weeks or even be absent in artificial media.
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