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Sample Preparation Method
Urine samples (1ml) are fi rst hydrolysed by incubation with 500ul ß-glucuronidase enzyme 
(prepared in 0.1M acetate buffer) for 1½ to 2hr at 60C. 100ul of deuterated internal 
standard is also added. Following centrifugation at 13,000rpm for 2min the supernatant is 
removed and 1ml borate buffer added to adjust the pH to ~9. 

SPE extraction is carried out using a 3cc 60mg SPE cartridge as follows:

Condition 3ml MeOH 
Equilibrate 3ml Water 
Load             Load sample         
Wash  3ml 5%MeOH 
Max pressure 50psi for 5mins to dry bed 

Turn off Flow Rate                 
Elute  1ml MeOH 
Elute  1ml 3:1 MeOH:IPA 
Max pressure to drive off remaining eluant 

The resultant 6ml of eluent must then be evaporated to dryness and reconstituted in 200ul 
diluent prior to analysis by LCMSMS.

Choice of Evaporation Procedure
Under the conventional method, evaporation was achieved using a nitrogen blow down 
system. Evaporation of the eluent by blow down in the SPE fraction collection tube results 
in the analytes being deposited up the sides of the tube. With a reconstitution volume of 
only 200ul, it is diffi cult to ensure that all the analytes have been resuspended. To ensure 
maximum recovery, evaporation needed to carried out in the MS analysis vial; the 6ml of 
eluent being added in 2ml aliquots and evaporated to dryness in three stages. 

The EZ-2 is a centrifugal evaporation system, which works by boiling solvent at low 
temperature under vacuum. During evaporation the samples are centrifuged at around 
500G primarily to prevent bumping and subsequent cross contamination between the 
multiple samples which are being dried in parallel. Centrifugation also results in the dried 
analyte being deposited at the base of the tube. Reconstitution in very low volumes 
is therefore possible. Using the EZ-2, the full 6ml of eluent sample can be dried and 
subsequently reconstituted to 200ul diluent directly in the SPE fraction collection tube. 

The EZ2 was evaluated in terms of its ability in achieving required limits of detection, 
sample integrity and the risk of cross contamination.

Limit of 
Detection Study
The FSI urine screening method by 
LCMSMS covers a wide range of drugs 
of abuse. UNODC’s  (United Nations 
Offi ce on Drugs and Crime) Minimum 
Required Performance Limit (MRPL) 
were achieved for all drugs / metabolites 
listed in the FSI screening panel using 
the EZ2.  Studies performed by FSI showed 
that increased sensitivity was achieved by using 
the Genevac EZ2 evaporator compared to other 
conventional evaporation techniques. For example 
at the recommended UNODC MRPL, greater sensitivity was achieved when using the EZ2 
for 7-Aminofl unitrazepam, Morphine, Amphetamine and Phenazepam among others, 
when compared other common methods of evaporation.  

Sample Integrity Study
A parallel study was performed using the conventional blow down method versus 
the EZ2 as a means of evaporation. The conventional process involved evaporation at 
a temperature of 45oC whereas the use of the EZ2 allowed evaporation at a lower 
temperature of 40oC to be achieved with sample integrity being maintained. Additionally, 
the time taken to complete the evaporation process was halved by using the EZ2.

Cross Contamination Study
The aim of the cross contamination study was to determine if any cross contamination 
occurred during the evaporation process in the Genevac EZ2 for common targeted drugs 
of abuse in urine samples related to drug facilitated sexual assaults. 

The study involved using the EZ2 to evaporate to dryness a series of spiked urine samples, 
which had undergone solid phase extraction. Each spiked urine sample contained 43 
various drugs of abuse / metabolites at a concentration of 500ng/ml in addition to 6 
deuterated internal standards*. 

The extracted sample eluent from the spiked urine sample was held in a 6ml fraction 
collection tube and was placed in the sample holder surrounded by fraction collection tubes 
of blank eluent – known as the ‘blank sample’. All samples (spiked urine and blanks samples) 
were evaporated to dryness in the EZ-2, reconstituted in diluent and analysed by LCMSMS. 

A method for the extraction of drugs of abuse from urine samples pertaining to drug facilitated sexual assault cases has been 
developed in house by Forensic Science Ireland (FSI). The method involves the use of solid phase extraction techniques prior 
to screening analysis by LCMSMS. As part of the solid phase extraction process, the extracted sample eluent is evaporated 
to dryness. FSI evaluated the use of a Genevac EZ-2 personal evaporator (Figure 1) as an alternative method of evaporation 
as part of their validation process. The EZ-2 was chosen due the fact that it eliminated the need for gases such as nitrogen, 
required for the conventional blow down evaporation method, and also reduced sample handling and reformatting stages.

Figure 1. Genevac EZ-2 Evaporator
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For the spiked urine samples all drugs / metabolites were detected. All the ‘blank’ tubes, 
surrounding the spiked urine samples were negative indicating that cross contamination 
did not occur during the evaporation process using the EZ2.

Conclusions
The experiments performed by FSI have all indicated that evaporation using the 
EZ2 results in a more streamlined process. Less time is required for completion of 
the evaporation process and sample integrity is maintained. Increased sensitivity 
was also achieved without the risk of cross contamination – ultimately a more 
superior process to conventional methods of evaporation. The method has been 
accepted into routine use.

*Drugs / Metabolites and Deuterated Internal Standards contained in the spiked urine 
sample: Chlordiazepoxide, Flurazepam, Zopiclone, MBDB, Diamorphine, Oxycodone, 
Norbuprenorphine, Temazepam, Midazolam, Oxazepam, Clobazam, MDEA, 
Hydromorphone, Dihydrocodeine, Methamphetamine, Methadone, Morphine, THC, THC-
COOH, 7-Aminoflunitrazepam, Clonazepam, Nitrazepam, Cocaine, Diazepam, Alprazolam, 
Lignocaine, MDMA, Amitriptyline, Codeine, Nordiazepam, Lorazepam, Phenacetin, 
Amphetamine, Zolpidem, Buprenorphine, Bromazepam, 6-Monoacetylmorphine, MDA, 
Phenazepam, Ketamine, Triazolam, Flunitrazepam, Benzoylecgonine, Cocaine-d3, 
Codeine-d6, Amphetamine-d11, THC-d3, Diazepam-d5, Methadone-d9
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“autoclaves are our business”

for more information visit:
          www.priorclave.co.uk 

or email:
        sales@priorclave.co.uk

A comprehensive range of robust laboratory autoclaves that offer exceptional and proven 
sterilising performance and reliability.  Built to International Standards and supported by one of the 
most comprehensive support programmes, they offer the lab manager assured operational standards.

Priorclave Autoclaves - a global brand

 ; more than 60 standard models
 ; up to 850 litre chambers
 ; all British design
 ; produced in own UK manufacturing centre

 ; extensive range of options enable tailoring to 
   specific requirements

 ; all autoclaves feature anti-microbial finish
 ; FREE advice on product spec and installation
 ; autoclave service and calibration

benchtop / compact / top loading / front loading / pass-through
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Multi-Mode Reader Granted Cisbio HTRF® Certification
BioTek Instruments’ new Synergy Neo2 Multi-Mode Reader has received its Cisbio HTRF® certification.

Synergy Neo2 joins several other previously certified readers from BioTek’s current lineup – Cytation™ 5, Cytation 3, Synergy H1 and Synergy 2. Cisbio and BioTek have 
a long history of collaborative development, most recently in cancer research where the companies’ technologies were combined to present an easy-to-use method for 
assessing target-based and phenotypic effects of new, potential anti-metastatic drugs.   

Synergy Neo2 is designed for speed and ultra high performance, incorporating BioTek’s patented Hybrid Technology™, with its independent optical paths that ensure 
uncompromised performance in all detection modes. Continuously variable bandwidth quadruple monochromators, sensitive high transmission filter-based optics, and 
up to 4 PMTs provide ultra-fast measurements with excellent results. 
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Unattended and Automated Sampling of Chemical Reactions
Sampling chemical reactions for offline analysis by analytical techniques to determine reaction progress, yield or impurity profiles is well-established. Unfortunately, the sampling process is not always a precise 
operation and presents challenges for reactions with heterogeneous mixtures, elevated temperatures, slurries, or involving air sensitive chemistry. Furthermore, delays in quenching can lead to highly variable 
results and inaccurate and imprecise analytical information. EasySampler from Mettler Toledo was designed to eliminate these challenges by providing an automated and robust inline method of taking 
representative samples from reactions, even in difficult conditions. At Pfizer and other pharmaceutical companies, scientists have been applying EasySampler to support their synthetic chemistry 
and process development activities.

With the adoption of robust, automated lab reactors, chemists are able to run their experiments overnight or when away from the lab. But, there has been no good way to robustly and 
representatively sample, and collect critical information concerning yield and reaction completion. EasySampler provides unattended, automated reaction sampling, allowing chemists to run 
experiments and gather data while at home or in meetings; thus significantly increasing their productivity. 

The unique patented EasySampler probe enables the capture and immediate quenching of reaction samples in the reaction vessel, in real time, ensuring that samples are truly representative of 
their reactions at the time of sampling. Capturing a representative sample is especially important when dealing with low temperature or air sensitive reactions.

EasySampler ensures samples are captured and quenched at actual reaction conditions eliminating any environmental influence such as exposure to increased temperature or oxygen. By fully 
automating the sampling process 24 hours a day, manual sample handling is eliminated. This reduces risks and improves operator safety, especially when dealing with highly toxic chemistry.

Chemists in the pharmaceutical and chemical industries have applied EasySampler over a wide range of chemistries and conditions. For instance, EasySampler has been used in long 
term stability studies over several days and in reactions which require immediate quench-in-place operation at reaction temperatures. Samples have been applied for kinetics studies 
with modelling quality data. Reaction types that have been successfully studied include: thick slurries; viscous reactions; undissolved inorganics; tri-phasic mixtures; Ullman Reactions; 
oxygen-sensitive reactions.

EasySampler technology provides a unique method of capturing, quenching, and preparing each sample.  

How EasySampler Works: https://www.youtube.com/watch?v=IMVZw3wMhU0.
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