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Confirmation of Opiates & Opioids
Hydrolysis with Finden B-OneTM Enzyme

Finden, from Kura Biotech

Overview

Codeine-6-β-D-Glucuronide is the major active metabolite of Codeine. Approximately 70 to 80%
of the ingested dose of codeine is metabolized in the liver by conjugation with glucuronic acid
to Codeine-6-β-D-Glucuronide (C6G) and by O-demethylation to morphine (about 5-10%) and
N-demethylation to norcodeine (about 10%) (1).
Codeine is an opioid analgesic used generally for clinical treatments, in most cases to relieve or
moderate pain by increasing the threshold for pain without impairing consciousness or altering
other sensory functions, and in other cases as a central analgesic, sedative, hypnotic,
antinociceptive, and antiperistaltic agent (1). This opioid has proven to work effectively, but
nevertheless, over time codeine can produce cravings and a psychological desire to keep
using, making this drug addictive for humans. Some people become addicted to codeine after
being prescribed it to treat physical pain. They can experience withdrawal symptoms if they stop
taking the tablets and this can be a reason that people continue taking it or seek codeine
illegally. Tolerance can also build up, so that users have to take higher doses for similar clinical
effects or to avoid unpleasant withdrawals (2).

Codeine-6-β-D-Glucuronide is a common control to measure β-glucuronidase activity since it's
been documented that it is one of the hardest analytes to cleave. This opioid has become the
most common analyte to validate enzymatic performance since other analytes are in general,
easier to hydrolyze.

Finden by Kura produces B-OneTM, a recombinant and highly purified enzyme that is clean,
stable at room temperature, and doesn’t require heating of samples for hydrolysis. B-OneTM can
reach over 90% recoveries within 5 minutes at room temperature. A unique benefit of B-One is
that it does not require a supplemental buffer which allows the user to simply add B-OneTM and
iSTD to the urine sample; no additional mixing reagents are required. B-OneTM delivers optimum
conditions for a complete and fast recovery of analytes compatible with D&S and other
extraction methods due to its purity.

For research use only. Not for use in diagnostic procedures. It is particularly useful for demanding
and high-throughput clinical or forensic urine drug-investigation laboratories.

Benefits

● Achieve >94% recovery of Codeine in 5 minutes at room temperature(ULOQ: 500ng/mL).

● Simplify workflow by saving steps.

● Simplify and potentially automate workflow.
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Materials and Methods

B-One was challenged to hydrolyze Codeine-6-β-D-Glucuronide in 5, 15, 30 and 45 minutes, and
under different analyte concentrations: 500, 5,000, and 25,000 ng/mL. Acetaminophen
Glucuronide was prepared at 100,000 ng/mL in each of the Codeine-6-β-D-Glucuronide samples
for this study.

B-OneTM Hydrolysis Protocol

Sample Prep procedure:
1. 50 µL of blank urine spiked with various Codeine-6-β-D-Glucuronide concentrations and

100,000 ng/mL of Acetaminophen Glucuronide.
2. 10 µL of Codeine-D6 at 1,000 ng/mL
3. 100 µL of B-One.
Samples were incubated for 5, 15, 30 and 45 minutes at room temperature.

Table 1. Hydrolysis Mix Composition
Compound Volume (µL)

Urine 50

B-One 100

Internal Standards (100% MeOH) 10

Total 160

Incubation at Room Temperature (20°C) for 5 minutes

Clean up Protocol

Post-incubation DPX Filtration was done using Hamilton Nimbus 96-robot. Each hydrolysis reaction
was crashed with 275 µL of methanol with 300 µL Hamilton wide-bore CO-RE tips. After several
cycles of mixing, the crashed samples were aspirated and carried to the low pedestal to attach
the DPC Low Porosity Filtration Tips (Tip on Tip Technology). The crashed sample was then
dispensed through the filtration tip, into a collection plate. 100 µL of the filtrate was transferred to
an injection plate containing 400 µL of water.
Injected on an AB Sciex 6500 Q-Trap detector.
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Notes

● It's important to keep a minimum B-One: urine ratio of 2:1 in order to achieve expected
recoveries within 5 minutes, either in spiked or authentic urine samples.

● B-OneTM is active from 0-20% MeOH but is optimal from 5 to 15% in the total hydrolysis mix.

● Mastermix containing B-OneTM, DI-water and ISDs can be prepared to simplify workflow. Store
at Room Temperature (20°C). Use within 14 days.

● B-OneTM can be stored at room temperature for up to 3 months or at 4°C for up to 12 months
at 2-8°C.

Results

B-One is able to reach very high recoveries for each concentration of
Codeine-6-β-D-Glucuronide at room temperature. For 500 ng/mL of glucuronide standard,
B-One is able to show recoveries >94% within 5 minutes. For 5,000 ng/mL of glucuronide standard,
B-One reaches >88% within 15 minutes and for 25,000 ng/mL, B-One reaches >78% within 15
minutes.

Codeine-6-β-D-Glucuronide Percentage of Conversion
5 min 15 min 30 min 45 min

500 ng/mL 94 99 102 101
5,000 ng/mL 60 96 97 98
25,000 ng/mL 69 78 79 80

Conclusions

● Combining the liquid handler, B-One and ToT allows for hands free processing on urine
samples.

● Combining B-One and ToT eliminates routine steps/bottlenecks (Multiple manual
interventions, offline heating devices, offlines centrifuges and time of incubation).

● B-One can reach high recoveries of Codeine-6-β-D-Glucuronide in the presence of high
concentrations of competitive analyte at room temperature.

● All in one hydrolysis solution: provides ease of use.
● Every automated step minimizes errors and in sample processing.

Learn More

● B-OneTM Datasheet

● Quick Start Guide B-OneTM

● B-One Stability Report
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https://kurabiotech.com/wp-content/uploads/2020/09/Technical-DataSheet-B-One.pdf
https://drive.google.com/file/d/1PwhPxTKApJ1DpFQNVnetDXBSXdjTmdI0/view?usp=sharing
https://drive.google.com/file/d/1xSe-3t9QpDw-pZGJjQ0B09xxGwY28o96/view?usp=sharing
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PRECAUTIONS AND DISCLAIMER

This document is for R&D use only, not for use in diagnostic procedures. Please consult the Safety Data Sheet (SDS) for
information regarding hazards and safe handling practices.

CONTACT AND SUPPORT

To ask questions, solve problems, suggest protocol or product enhancements or report new applications, please contact us at
www.kurabiotec.com or email us at help@kurabiotech.com.

PATENTS & TRADEMARKS

Kura Biotech®, Finden®, Finden Kura®, B-One®, BGTurbo® and BG100® are registered trademarks of Kura Biotech SpA in Chile and
in the USA.

EBGTM, BAMfTM, BG2.5TM, ASPCTM, BGSTM, Instant Buffer ITM and Instant Buffer IITM are trademarks of Kura Biotech SpA in Chile and
in the USA.

U.S. Patent Nos. 20180067116 and 202117324067 are still pending. United Kingdom Patent Nos.GB2553142 patent are granted.

©2020 The copyright to this document is owned by Kura Biotech S.p.A. – Kura Biotech®. No part of this document may be
reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without their prior permission
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