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INTRODUCTION
Throughout the years, we have encountered a large amount of LC-MS/MS urine 
drug methods; and learned from their pains and struggles. To help scientists to meet 
their lab expectations, we offer customized technical support while adapting our 
enzymes to your method needs. Our guidelines explores a set of best laboratory 
practices to consider during urine drug testing:

1. Define your urine drug testing needs 

2. Know all about available enzymes to select the appropriate one 
based on your method

3. Develop a customized method based on the drug class to test

4. Design an enzyme comparative study 

The present work states a fundamental approach needed to successfully 
develop/optimize and validate methods for hydrolyzing drugs and their metabolites 
present in urine samples.

GUIDELINES

1.
Define your urine drug testing needs. It is important to know 1) the 
instrumentation that best fits your application and 2) the urine sample prep methods 
available. When doing your research into method development consider the 
following:

Well-defined analytes of interest, their suggested detection ranges (i.e. cutoff, 
linearity range, metabolites, etc)

a. Both urine sample volumes and instrumentation play an important role on drug 
detection sensitivity

b. Clear data expectations to avoid data misinterpretation and ensure method 
reproducibility and regulations

c. A sample prep method involves a sample preparation technique to extract analytes 
from a matrix (i.e., SPE, D&S). It is coupled with a hydrolysis reaction to convert 
the conjugated metabolites back to free form prior to analysis. It is imperative 
to know how to select them (read guideline 2: all about β-Glucuronidases).

2.
Know all about available enzymes to select the appropriate one 
based on your method needs. First, define whether it is necessary to hydrolyze 
your analytes or not, to facilitate analyte identification/characterization. If so, learn 
about the available urine drug hydrolysis β-Glucuronidases (β-Glucs):

1. The market offers a broad range of enzymes: 1st, 2nd and 3rd generation. 
See Table 1 to learn more about them

2. Reach out to the product representatives and get customized feedback

a. Receive recommendations on the enzyme portfolio to select the product that 
best suits your needs

b. Follow the suggested hydrolysis protocol during the optimization stage of the 
method development. Your representative wants the best for you
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Sample prep method:
◦ Urine drug hydrolysis method 
(i.e. β-Glucs treatment)

◦ Sample extraction method (i.e., 
SPE, D&S, etc)

Guidelines 1 & 2

Include samples:
◦ With hydrolysis treatment
◦ Without hydrolysis 
treatment

◦ Hydrolysis controls
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Figure 1. Suggested formula to calculate your hydrolysis efficiency.

Table 1. Urine drug hydrolysis enzymes available on the market.

ß-Glucs 
generation

1st

2nd

3rd

Source 

NATIVES
• Red abalone (Haliotis 

rufescens)
• Bovine liver
• Limpet (Patella vulgata)
• Snail (Helix pomatia)

RECOMBINANTS
• Gene selection techniques
• Expressed in E. coli 

B-One "All-In-One" 
HYDROLYSIS
• Genetically enhanced by 

site-directed-mutagenesis
• Expressed in E. coli

Features

• Heat-step required: 55ºC to 
80ºC

• Incubation time: 45-60 min to 
16 hrs

• Heat-step dependant on drug 
class

• Optimal heat between 50ºC to 
55ºC 

• Incubation time up to 15 min

• RT hydrolysis
• Incubation time up to 15 min
• Ready-to-Use: β-Gluc already 

stabilized in hydrolysis buffer

Advantages

• Some native resources offer better 
enzymatic performances than others:
◦ Incubation time neded is decreased

• Some native enzymes are treated with 
additional purification techniques

• Reproducible/controlled production: to 
assure high purity, efficiency/affinity, and 
define Units per mL

• D&S for speed
• Buffer included

• Include 2nd generation advantages, plus:
• Improved storage/stability
• Ready-to-use, one-step addition to hydrolysis 

reaction
• High-throughput approaches 
• Fully automation compatible 

Disadvantages

• Lot-to-Lot variations (i.e. enzyme units vary)
• Low enzyme purity  (i.e.unknown natural 

contaminants)
• Secondary enzymes present
• Enzyme buffer prep required

• Need several steps to mix hydrolysis 
reaction components

• A heat step might be needed

• Not enough time have a lunch break

3.
Develop a customized method based on the drug class to test. Think 
about the following drug class considerations:

a.  Each drug class, each elution. Understand the concepts of reverse phase 
chromatography, hydrophobic and hydrophilic interactions

b.Optimization of harder to cleave analytes. To improve your recoveries, 
optimize your hydrolysis protocol (i.e. incubation time, organic content, etc) 
according to conjugated analytes (i.e. THC vs Benzos vs Codeine) 

c. Interpretation of drug test results. Remember the drug's half-life, (i.e. 
conjugated vs parental form) and their metabolites. Some drugs have metabolites 
also found on prescription formulations

d. Conjugation percentages. Be familiar with the analytes conjugated proportions 
resulted from human metabolism and target those with the highest % presence 
(i.e., M3G > M6G)

e. Internal standards (ISs). Select the right ISs for your method (i.e. similar 
structure, similar retention time, d3`s, etc). Don't forget to add your ISs to 
calibrators, quality controls and urine samples prior to your urine drug hydrolysis 
method/reaction

f. Cals and QC`s: Ensure that Cals and QC`s are 1) prepared using two unique 
sources and 2) sources are specific to each one. Make sure to include your QC 
in your urine drug hydrolysis method/reaction, as control of the hydrolysis reaction 
(i.e. using morphine 3-gluc)

g. Hydrolysis Efficiency Calculation. Use the formula suggested in Figure 1

4.
Design an enzyme comparative study. To design a proper comparative 
study, consider the following:

a. Organic content. MeOH is far more enzyme friendly than ACN in your urine 
drug hydrolysis method. If possible, avoid using ACN

b. Properly spike glucs samples/controls with known whole number 
concentrations, to calculate the final target concentration, post hydrolysis and 
using the conversion calculation (i.e. spiked gluc sample at 1000 ng/mL, not at 
726.4198 ng/mL). See hand out for details

c. Recovery calculation should be aligned to hydrolysis efficiency calculation

d. Optimize hydrolysis protocol. Factors to consider temperature, time, urine 
volume, target glucuronide concentration ranges.  Challenge the enzyme activity 
– Competitive hydrolysis.  Analysis of spiked gluc samples and real-patient samples 
is a must 

e. Compare optimal protocols per enzyme manufacturer.  Use 
recommended settings per enzyme manufacturer (i.e., buffer, of pH importance). 
Ensure the same enzyme is used per batch of Cals, QCs and hydrolysis samples. 
Follow proper storage of enzyme to assure stability

Authors listed on this poster declare there is no relevant information to disclosure 
and/or conflict of interests. Remember you can always refer to the enzyme vendor 

or local representative for recommendations on your lab methods


