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1 Quick	Protocol	

1. Plate Thawing and preparation 

• Thaw plate or individual tube units for 3h at room temperature (alternatively overnight). 

• Spin plate quickly for 5 seconds at 750 g. 

• Make sure the plate has a working temperature between 20°C and 25°C when starting the experiment.  

• Leave caps closed while preparing the test compound. 

2. Drug Candidate Preparation 

• Prepare 16x stock solutions of each compound in 32% solvent (e.g. DMSO) - yields a final solvent conc. of 2%. 

• The final compound concentration in the assay depends on the compounds solubility, analytical method  

and instrumentation: If permitted by compound solubility use 1 µM final assay concentration. This requires 16 µM 

stock solutions. 

• Since each compound is added in an aliquot of 15 µl to each well of an 8-well tube unit, at least 120 µl stock 

solution are required for each compound. Allow an additional 80 µl for accurate pipetting. 

3. Drug Candidate Addition 

• Open wells with supplied decapper. 

• Mix the stock solutions carefully. 

• Transfer 15 µl of the 16x stock solution to a column of 8 wells of the TRANSIL assay plate proceeding column by 

column. Change tips after each transfer step to avoid carryover of beads. 

• Close tube wells and make sure that the capband is oriented in the same direction as before. 

4. Incubation and Supernatant Sampling 

• Incubate the plates on a plate shaker at 1000 rpm for 12 minutes. 

• Spin the plate in a swing-out centrifuge for 10 minutes at 750 g. 

• Transfer 50 – 100 µl supernatant in a standard 96 well plate for analytical quantification. Make sure that no beads 

are carried along. 

5. Analysis 

• Quantify supernatants by the method of choice. 

• For evaluation of the results, please use the supplied MS Excel spreadsheet and refer to the operating instructions 

for data analysis. 
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2 Background	
The complex, costly, and often uncertain outcome of the drug discovery and development 

process requires the simultaneous optimization of several properties. It has now long been 

recognized that favorable potency and selectivity characteristics are not the sole hallmarks of 

a successful drug discovery program, nor is the safety profile considered to be the only hurdle 

to be overcome, although it is of paramount importance.  

The ability to prospectively predict the pharmacokinetics of new chemical entities in 

humans is a powerful means by which scientists involved in the discovery of new drugs can 

select for further development only those compounds with the potential to be successful 

therapeutic agents.  

The half-life of a drug is a major contributor to the dosing regimen, and it is a function 

of the clearance and apparent volume of distribution (VD), each of which can be predicted 

and combined to predict the half-life. Drugs with short half-lives are more likely to be required 

to be administered more frequently than those with long half-lives. Dosing regimen is also 

intrinsically linked to other factors such as the pharmacodynamics of the drug and the 

difference between systemic concentrations associated with side effects vs those minimally 

required for efficacy. However, these latter attributes are much more difficult to predict from 

in vitro or animal data and will be different for each therapeutic target. Thus, a great deal of 

focus has been placed on the prediction of human half-life. While methods using allometric 

scaling or correlative methods exist for prediction of half-life, greater success is attained if the 

two major components of half-life, clearance and volume of distribution (note that the 

TRANSIL Intestinal Absorption Kit is well suited for VD predictions), are predicted separately 

and combined to generate a half-life prediction (Obach et al 1997). 

When estimating intrinsic clearance in metabolic stability incubations with microsomes 

or hepatocytes, it is often assumed that the total test item concentration is freely available 

for enzymatic metabolism. However, this is not the case for many compounds. A significant 

fraction may bind to intracellular membranes – including endoplasmic reticulum, 

mitochondrial, or plasma membranes – thereby reducing the unbound concentration in the 

aqueous phase. Since only the unbound drug is available to interact with metabolic enzymes, 

such binding reduces the effective exposure of the drug to metabolism. 

Consequently, it is important to estimate microsomal or hepatocyte binding in these in 

vitro incubations. For example, if the observed half-life yields a Clint estimate of 5 µL/min/10⁶ 

cells, but only 1% of the drug is unbound (fu = 0.01), the corrected Clint is actually 500 
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µL/min/10⁶ cells — a 100-fold difference. This bias can lead to incorrect ranking of 

compounds, poor in vitro–in vivo extrapolation, and misjudgment of metabolic stability. 

The consequence is a systematic underestimation of intrinsic clearance (Clint) when 

membrane binding is ignored. The observed metabolic rate is interpreted as if it resulted from 

the total compound concentration, although in reality, the metabolic turnover was driven only 

by the unbound fraction. The true intrinsic clearance should be corrected by dividing the 

observed clearance by the unbound fraction (fu), using the equation: 

𝐶𝑙!"#∗ =
𝐶𝐿%&'()*(+

𝑓,
 

Consequently, it is important to quantify the extent of membrane binding in these in 

vitro incubations. Traditionally, this has been done by estimating the free fraction of drug 

using dialysis systems with microsomes (without cofactors). However, dialysis-based methods 

are time-consuming and often require overnight equilibration. During this prolonged 

incubation, test items may degrade through hydrolysis or precipitate due to limited solubility 

— particularly for lipophilic or unstable compounds. 

In hepatocyte-based dialysis experiments, an additional challenge arises: metabolic 

activity may not be fully suppressed. While inhibitors are sometimes added to block enzymatic 

turnover, the diversity of metabolic enzymes in hepatocytes and the likelihood of residual 

enzymatic activity make it difficult to ensure complete inhibition. As a result, compound 

degradation during dialysis may confound the measurement of binding. 

Moreover, the free fraction determined by dialysis is specific to the microsomal or 

hepatocyte protein concentration used in the setup, which often differs from that applied in 

metabolic stability assays. This mismatch can introduce further error into clearance estimates 

if not properly accounted for. 

Membrane binding reduces not only the concentration of a drug available for 

metabolism by CYP enzymes, but also the concentration available to inhibit those enzymes. 

This can result in a substantial underestimation of inhibitor potency, often seen as inflated 

IC₅₀ or Kᵢ values. This effect is particularly pronounced for lipophilic and basic compounds that 

show high nonspecific binding. As a consequence, the true risk of drug–drug interactions may 

be overlooked if membrane binding is not considered. 

This limitation applies to both microsomal and hepatocyte-based inhibition studies. In 

mechanism-based inhibition experiments using microsomes, high protein concentrations are 

commonly used, which increases the extent of membrane binding and reduces the unbound 

drug concentration. In hepatocyte assays, the situation is further complicated by the diversity 
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and abundance of intracellular membranes. These additional binding sites reduce the 

effective intracellular concentration of the test compound, lowering its interaction with 

metabolic enzymes. 

Correcting for the unbound fraction in both microsomal and hepatocyte incubations is 

therefore essential to accurately evaluate enzyme inhibition and assess the potential for drug–

drug interactions. 

2.1 Applications	of	TRANSIL	Metabolic	Bias	Assay		

The TRANSIL Metabolic Bias Assay determines the affinity of drug compounds for biological 

membranes, such as those found in microsomes or hepatocytes. The measured parameter is 

a distribution coefficient, defined as the ratio of the drug concentration in the lipid phase to 

that in the buffer phase. This coefficient reflects a fundamental physicochemical property of 

each compound and enables the calculation of unbound drug fractions across a wide range of 

experimental conditions. 

Because the distribution coefficient is independent of the specific assay microsomal 

(protein) concentration or hepatocyte density, it can be used to correct for membrane binding 

in both microsomal and hepatocyte incubations, and to estimate intracellular free 

concentrations in liver tissue if membrane density is known. 

The assay is designed for rapid execution, requiring only 12 minutes of incubation. It is 

available in a ready-to-use 96-well plate format and is fully compatible with liquid handling 

systems for automation. This makes it ideally suited for high-throughput applications in drug 

discovery and ADME profiling. 

3 Basic	assay	principle	
The principle of the TRANSIL Metabolic Bias Assay is to assess the affinity of test compounds 

to biological membranes, including those found in microsomes or hepatocytes (Figure 1). The 

membrane affinity is determined by incubating a fixed concentration of the drug candidate 

with varying concentrations of membrane surface area immobilized on the silica beads. A total 

of 8 wells of a tube unit/plate are used to determine the microsomal membrane affinity for 

each compound (Figure 2). Six wells contain microsomal membrane silica beads while two 

serve as references to account for non-specific binding and contain buffer only. Using the 

spreadsheet and algorithms supplied with the assay, the affinity to the microsomal 

membranes is calculated from remaining free compound concentration in the supernatant of 

each well with membrane beads. Any of the available detection systems, such as HPLC-UV, 
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LC-MS/MS, scintillation counting, etc. can be used for quantification, as long as it can quantify 

µM concentrations in volumes of 50 µl or less. 

 

a) 

 
 

b) 
 

 
 
Figure 1: TRANSIL Metabolic Bias Assay principle. a) Illustration of the assay workflow: The same amount of drug is added 

to all wells followed by a mixing step. After 12 minutes incubation, beads are separated from the buffer by 

centrifugation and the remaining supernatant is sampled for quantification. b) Illustration of a typical metabolic 

stability assay setup (left panel) compared to a TRANSIL incubation (right panel) containing beads with 

immobilized microsomal membranes (blue spheres associated with membranes). Only the proportion of 

compound freely available in the buffer phase can be metabolized by liver microsomal enzymes (metabolism 

enzymes are illustrated by the red spherical objects located in the blue membrane vesicles). Depending on the 

affinity of the test compound to microsomal membranes a certain proportion of the compound is distributed 

within the membrane phase and thus, lowering the free concentration. The fu(mic) obtained from the TRANSIL 

experiment can be used to correct the metabolism rates in the stability setup. 

  

stability assay TRANSIL fu(mic) 
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a) 
 

 
b) 
 

 
 

c) 
 

 
 
Figure 2: The TRANSIL Metabolic Bias Kit uses a column of 8 wells to determine the affinity to microsomal membranes 

(MIC). a) Photography of the assay plate and b) the annotated tube units supplied. c) Illustration of the assay 

plate showing the reference rows A and H (white wells) as well as the increasing microsomal membrane 

concentration from wells B to G (blue). The dashed line indicates the row orientation of the plate: the same 

amount of drug is added to all tube wells in one column. The plate can be used for 12 compounds. 

   Ref1     MIC1    MIC2    MIC3    MIC4    MIC5    MIC6     Ref2 

 
[MIC] 
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4 Kit	components	
A TRANSIL Metabolic Bias Kit is composed of the following items: 

No. Qty. Item  

1 1 One 96-well plate containing twelve units of 8 tubes, each filled with a 

suspension of TRANSIL Metabolic Bias Beads in 10 mM phosphate-

buffered saline (pH 7.4). The tube units are securely locked into the assay 

plate to support reliable handling with automated liquid handlers. They 

can be easily released from the underside of the plate, allowing users to 

run fewer than twelve test compounds per experiment if desired. 

2 1 Decapper-8  

3 1 Instruction manual 

4 1 CD with spreadsheet calculation 

 

5 Abbreviations	
cmp Compound 

conc Concentration 

DMSO Dimethyl sulfoxide 

fu(mic) Unbound fraction of drug in metabolism experiment 

MA Membrane affinity defined as the concentration of drug in membrane 

(lipid) over concentration of drug in buffer: . The mass balance 

equation is used to calculate membrane affinity from experimental data. 

PBS Dulbecco’s Phosphate buffered saline used in 1x concentration 

TQI TRANSIL Quality Index 

r2 Correlation coefficient 

b

l

c
cMA =
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Vb Buffer volume 

Vl Lipid volume 

6 Equipment	
The following equipment is required to run the TRANSIL Metabolic Bias kit: 

No. Instrument Specification 

1 Plate shaker For high speed mixing (min. 800 rpm), 

i.e. MixMate (Eppendorf). 

 
Alternatively, a vortexer with a 

plateholder can be used. 

2 Centrifuge Including rotor for SBS standard assay 

plates 
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7 Assay	preparation	
Upon receipt the kit should be stored at -20°C (-4°F).  

Before use, thaw the assay at 4°C for a period of 12 hours (overnight) or, at room temperature 

for a period of 3 hours. Make sure the tubes have reached room temperature (between 20° 

and 25°C) prior to starting the assay. After thawing, spin plate quickly for 5 seconds at 750 g 

to collect all liquid at the bottom. 

If it is desired to analyze less than 12 compounds at the same time, it is possible to 

remove columns of 8 tubes, interlocked by the lid-strip. We advise to remove the strips which 

shall be saved for future experiments and leave the tubes for current use on the rack. Remove 

tube strips by carefully pushing the individual tubes up from the bottom of the plate rack. 

Always keep lids closed when removing tubes. 

8 Drug	candidate	preparation	
Prepare a 16x stock solution for each drug candidate in DMSO. The final assay DMSO 

concentration can range from 2% to 6%. A 2% DMSO concentration is recommended (requires 

32% DMSO in 16x compound stock) as higher DMSO concentrations may result in slight 

underestimation of binding.  

Please consider the following: 

Concentration: The TRANSIL Metabolic Bias Kit can be used in conjunction with different 

analytical methods and instruments. These include LC-MS/MS, as well as other methods such 

as scintillation counting. Please note that the lower limit of the compound concentration in 

the assay is only limited by the detection limit and dynamic range of the analytical system 

used. However, we advise to choose a compound concentration high enough to assure that 

the quantification is fully within the linear range of the instrument. Alternatively, it is advised 

to prepare a detailed calibration curve to account for non-linearities. Please contact the 

customer service for further advice on the best approach to the particular compound and 

situation.  

The upper limit of the compound concentration in the assay is limited by the 

compounds solubility as well as the saturation of individual beads or the entire bead 

suspension with the test compound. Therefore, we recommend using final assay 

concentrations of 1 µM or less. 
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Volume: We recommend preparing a volume of at least 200 µl per compound. It is necessary 

to have at least 120 µl of the stock solution for each compound drug candidate since to each 

of the 8 tube wells 15 µl of the compound is added.  

9 Replicates	
The TRANSIL Metabolic Bias assay is designed such that one compound utilizes 8 wells – two 

references and 6 wells with increasing immobilized biological phase (membrane surface area). 

Therefore, the assay provides 6-fold determination of the assay parameters. Thus, it is not 

necessary to run more than one row per compound to obtain replicates for statistical validity.  

10 Assay	procedure	
Follow the following 5 steps for the assay procedure: 

10.1 Compound	addition	

Mix the compound stock solution carefully by vortexing. When the TRANSIL Metabolic Bias kit 

has reached room temperature and the plate has been centrifuged briefly, remove the 

capbands with the decapper only immediately before compound addition. Make sure to 

maintain the original capband direction so that lids will be returned to the original wells to 

avoid any cross-contamination of beads etc. Add 15 µl of test compound to each well of a tube 

unit of 8 wells. Use one tube unit per compound (for example wells A1 to H1) so that twelve 

compounds can be analyzed using one kit. Change tips after each compound transfer step to 

avoid carryover of beads. 

10.2 Incubation	

Incubate the plate with repeated aspiration and suspension to ensure proper mixing: 

• Small molecules: 20 cycles 

• Large molecules: 120 cycles  

Alternatively, a plate shaker may be used @ 1000 RPM for 12 minutes at RT. The first time a 

plate shaker is used for TRANSIL assays it is essential to determine that all the beads are 

resuspended in solution.  To ensure beads are resuspended, visually inspect the plate after 1 

Separation of beads and buffer 

Spin the plate for 10 minutes at up to 750 g to sediment the beads from the suspension.  
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10.3 Sampling	of	supernatant	

Take 50 – 100µl samples from the supernatants for analysis. Handling tips: 

• Make sure that no beads are carried along when transferring the supernatant to the 

quantification plate. 

• For supernatant sampling we advise not to remove the tubes from the rack. However, 

it may be convenient to remove and discard closed tube strips after supernatant 

sampling for easier access to the remaining tubes on the rack. Make sure to close the 

tubes after sampling and before discarding. 

• When manually sampling supernatants we advise to guide the pipette tips along the 

tube walls.  

11 Sample	quantification	
Use your analytical technique of choice for quantifying the compound concentration in the 

supernatant obtained in the last assay step.  

12 Data	analysis	
Open the supplied spreadsheet for data analysis and follow the steps below to obtain the 

results for the TRANSIL Metabolic Bias kit. Only the fields marked in green require user input. 

Cells marked with gray background contain default values which may need to be adjusted 

(Figure 3).  

12.1 Assay	parameters	

Open the “main” tab and enter the assay parameters in the column C8 to C12. Enter the lot 

specific parameters from the certificate of analysis that came with the assay plate. Also, enter 

the lot number and the assay date.  
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Figure 3: Screen shot of the “main” tab of the spreadsheet for analyzing data from the TRANSIL Metabolic 

Bias Kit. The “main” tab is used to enter lot specific data as well as for reporting final results, the 
TRANSIL Quality Index (TQI) and predictions of the unbound fraction in microsomal incubations.  

 



TRANSIL Metabolic Bias Kit Page 13 

 

6/26/2025 TRANSIL Metabolic Bias users guide - V3.05.docx Rev. 3.05 

12.2 Compound	information	

Please enter the compound names in the column B17 to B28 of the “main” tab. Enter the 

sample volume added to each well in field C16. If a different sample volume was used for each 

drug, enter the sample specific volumes in the column C17 to C28.  

Enter the concentration of the samples’ stock solutions in field D16. If a different sample 

concentration was used for each drug, enter the sample specific concentrations in the column 

D17 to D28 (remember this is the concentration of the stock solution). 

  

12.3 Raw	data	from	sample	quantification	

Open the tab “raw data” and enter the peak areas or heights for each well in column G (Figure 

4). Note that column A lists the name of the compound used in each well. Caution: Make sure 

to begin data entry in field G6 for the first well of the plate (A1). When scrolling through the 

spreadsheet the header line in row 5 remains in place, while the fields for peak area entry 

move up.    
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Figure 4: Screen shot of the “rawdata” tab of the spreadsheet for analyzing data from the TRANSIL Metabolic 

Bias Kit. The “rawdata” tab is used to enter peak area or concentration data from the supernatants 
of the assay plate after incubation and centrifugation.  
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12.4 Results	

The spreadsheet calculates membrane affinities and QC parameters immediately after 

entering the lot specific information, compound names and concentrations, as well as the raw 

data from quantification.  

12.4.1 Membrane	affinity		

The membrane affinity is a partitioning coefficient of drug between membrane and buffer. It 

is defined as the concentration of drug in membrane over the concentration of drug in buffer: 

. 
(1) 

The membrane affinity is calculated from the assay data using the mass balance 

equation: 

 (2) 

which is rearranged such that the membrane affinity can be determined from the slope of 

plotting the ratio of total amount of drug (nt) over remaining concentration in supernatant (cb) 

against the lipid membrane volume present in each well: 

 
(3) 

The results for the membrane affinity are reported in column E17 to E28 along with the 

TRANSIL Quality Index.  

Results with an index greater than 7 are of good quality, results with an index between 

5 and 7 are compromised, but may be reasonably accurate, while results with an index below 

5 are poor and should be reported with caution.  

The default requirement for good references is that both measurements will not 

deviate more than 30%. This assumption can be changed by setting the margin in cell I11 to a 

different value. If the references differ more than this threshold of 30% the spreadsheet uses 

the highest reference value. However, if the highest reference value is lower than the 

concentration determined in the TRASNSIL well with the lowest membrane surface area, then 

the spreadsheet discards the reference measurements and selects the first TRANSIL 

measurement as reference and eliminates this TRANSIL measurement from the calculation of 

b

l

c
cMA =

llbbt VcVcn ×+×=

blbl
b

l

b

t VVMAVV
c
c

c
n

+×=+×=
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the membrane affinity. When this approach is used, the reported membrane affinity will be 

higher or equal the true membrane affinity. Please refer to the trouble shooting section if this 

occurs.  

12.4.2 Fraction	Unbound	(fu)	

The fraction of a test item that remains unbound in an incubation — referred to as fu — 

depends on three key parameters: the total membrane volume present in the assay (Vl), the 

incubation volume (Vinc), and the compound’s affinity for the membrane (MA), as determined 

with the TRANSIL Metabolic Bias Kit. 

Membrane affinity is defined as the partition coefficient between the membrane phase 

and the buffer phase (see above). Given this affinity, the unbound fraction can be calculated 

using the following equation: 

𝑓, =
1

𝑀𝐴 ∙ 𝑉-
𝑉!". + 𝑉-

+ 1
 

This equation describes how much of the compound remains in the aqueous phase and is thus 

available to interact with metabolic enzymes. The higher the membrane affinity or the larger 

the membrane volume relative to the incubation volume, the lower the unbound fraction will 

be. 

The Vl/Vinc ratio can be derived from known assay parameters. For microsomal 

incubations, the membrane volume is typically estimated from the protein concentration 

using a lipid-to-protein ratio (CLP). For hepatocyte incubations, we have calculated the 

membrane content from the size and shape and other known parameters of human, dog, rat 

and mouse hepatocytes. These parameters are preconfigured in the analysis spreadsheet and 

can be adjusted to reflect the specific conditions of the metabolic stability experiment. 

The lipid to protein concentration ratio CLP has been experimentally determined for 

human liver microsomes: 

  

This ratio is used to calculate the lipid content in the human microsomal incubations 

given the assay volume Vt and the protein content cp of the microsomes: 

  

protein

lipid

P

l
michuman mg

µl
581.0

c
cCLP ==

tPl VcCLPV ××=
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In the supplied spreadsheet, the calculation of fu is automated based on assay-specific 

inputs. For microsomal incubations, the user should enter the microsomal protein 

concentration in cell F32, and check whether the default lipid-to-protein ratio (CLP) of 0.5 

mg/mL in cell L32 is applicable to their batch. For hepatocyte incubations, the user is required 

to enter the cell density (in cells/mL) in cell N32, which will be used together with a default 

hepatocyte CLP to estimate the intracellular membrane content. 

 

Microsomal incubations can vary significantly in lipid content depending on the 

species and even from lot to lot within the same species. This variability affects the lipid-to-

protein ratio (CLP), which in turn influences the calculated membrane volume and the 

resulting unbound fraction. The CLP can be determined by straightforward lipid quantification 

procedures. We offer a standard protocol for lipid analysis upon request. Alternatively, lipid 

content analysis of microsomal or cellular suspensions is available as a service. 

12.4.3 Influence	of	the	fu(mic)	on	clearance	estimates	

Since only the unbound fraction of drug is available for metabolic decay the clearance 

estimated in the microsomal incubation Clinc is lower than the theoretical intrinsic clearance 

Clint that would be observed if the drug would not bind to microsomal membranes. The 

equation 

𝐶𝑙!"# =
𝐶𝑙!".
𝑓,

 

describes the relationship between the clearance rate measured in the incubation and the 

intrinsic clearance. However, one should note that the in vivo clearance will also be influenced 

by reduction of the free fraction of drug in the liver tissue due to binding to plasma 

membranes. The most significant membranes are the following:  

1. Endoplasmic Reticulum (ER) (60–70%) 

The most extensive membrane system in hepatocytes, especially the smooth ER, 

which houses cytochrome P450 enzymes. It is the principal contributor to 

nonspecific drug binding in metabolic assays. 

2. Mitochondrial Membranes (15–20%) 

Includes both outer and inner mitochondrial membranes. These contribute 

substantially to total intracellular surface area and are relevant binding sites for 

lipophilic compounds. 
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3. Plasma Membrane (5–10%) 

While structurally external to the cell, the plasma membrane significantly 

contributes to overall drug partitioning. It plays a role in both initial uptake and 

intracellular distribution. 

4. Golgi Apparatus (3–5%) 

A stacked membrane system involved in protein processing and transport. It adds a 

moderate amount of surface area to the intracellular membrane pool. 

5. Lysosomal Membranes (2–3%) 

6. Endosomal Membranes (1–2%) 

7. Peroxisomal Membranes (<1%) 

8. Nuclear Envelope (<1%) 

Note that percentages are approximate and may overlap depending on structural definitions 

and measurement methods. The total may slightly exceed 100% due to classification overlap.  

12.4.4 Detailed	measurement	results	–membrane	affinity	

Detailed measurement results can be found for each drug can be found on the spreadsheet’s 

detail tabs with the indices from 1 to 12 for each respective drug. Figure 5 illustrates the 

information reported on each individual drug tested.  
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Figure 5: Screen shot of the details “1” tab of the spreadsheet for analyzing data from the TRANSIL Metabolic 
Bias Assay kit. The “1” tab shows calculated concentrations in each well and all calculations 
performed to derive the affinity to membranes as well as three plots indicating the experiment 
performance.  
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12.5 TRANSIL	Quality	Index	

The TRANSIL Quality Index (TQI) is based on five independent measures derived from the data 

analysis. For each individual measure a partial quality score on a scale between 0 and 10 is 

attributed to the estimate. 0 represents lowest quality, while 10 represents highest quality. 

The final quality index is a weighted average of the partial quality scores.  

12.5.1 Model	fit	(intercept)	

The membrane affinity is calculated by fitting the experimental data to the rearranged mass 

balance equation: 

 
(3) 

Fitting optimal data to equation (3) will yield a slope that exactly represents the true 

membrane affinity, MA, and the buffer volume used in the experiment. In fact, a biased 

estimation of the slope will typically result in a biased estimation of the intercept as well. Since 

the intercept equals the buffer volume used in the experiment, the estimated intercept is used 

as a quality control parameter. If the estimated buffer volume is within an interval ±10% 

around the true value a partial quality score of 10 is attributed. If the estimated buffer volume 

is within an interval ±50% around the true value a partial quality score of 5 is attributed. The 

partial quality score for the model fit has a weight of 3 in the total quality index.  
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Figure 6: Illustration of fitting experimental data to equation (3) to determine the membrane affinity. A 
buffer volume of 240 µL has been used in the experiment, the intercept was estimated to 346 µL, 
hence a quality score of 5 was attributed to the model fit.  

12.5.2 Match	of	measured	versus	predicted	reference	signal	(ref)	

When determining the membrane affinity via the six different lipid volumes using TRANSIL 

beads along with 2 reference estimates without TRANSIL beads, the expected peak area 

resulting from quantification of the references can be calculated from the peak areas from the 

TRANSIL wells by linear regression, since lipid binding can be assumed to be a non-cooperative 

process (Figure 7). This score has a weight of 3 in the TQI. 

 

Figure 7: Illustration of estimating the peak area in the reference vials by plotting the inverse of the peak 
areas of the compound concentration of supernatants in TRANSIL vials against the lipid content. 
The inverse of the intercept represents the expected peak area of the references. 
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A deviation of the measured from the expected reference peak area can be due to a non-

linear calibration curve or unspecific binding, which will be more pronounced in the references 

without the lipid phase of the TRANSIL beads than in the TRANSIL wells. Table 1 lists the partial 

quality scores for deviations of the reference peak areas from expected reference peak areas.  

Table 1: Partial quality scores for deviations of the reference peak areas from expected reference peak areas. 

Deviation Score 

10.0% 10 

20.0% 9 

50.0% 8 

100.0% 7 

200.0% 5 

500.0% 3 

>500.0% 0 

12.5.3 Correlation	coefficient	(r2)	

The correlation coefficient from fitting the experimental data to equation (3) also contributes 

as a partial quality score (Table 2). This score has a weight of 3 in the TQI.  

Table 2: Partial quality scores for the least square model fit of the experimental data to equation (3).   

r2 Score 

0.9999  10 

0.999 9  

0.99 8 

0.9 7 

0.8 6 

0.7 5 

0.6 4 

0.5 3 

<0.5  0 
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12.5.4 Number	of	outliers	or	missing	data	(DP)	

The number of data points used to calculate the membrane affinity is also used as partial 

quality score (Table 3). This score has a weight of 2 in the TQI. 

Table 3: Partial quality scores for the number of data points used in the model fit of the experimental data to equation (3). 

Data points Score 

5 10 

4 9 

3 6 

2 1 

1 0 

 

12.5.5 Data	consistency	(C)	

With increasing lipid volume, i.e. increasing lipid membrane surface, the binding of the test 

items to the membrane should increase proportionally. At least the binding should increase 

with increasing lipid volume. If the measured peak area suggests decreased binding compared 

to binding in the TRANSIL well with the next lower lipid volume, then this data point is 

considered to be inconsistent with the fundamental assumption about lipid binding. If this 

happens for more than one consecutive TRANSIL well, the data point will be excluded from 

the calculation. Irrespective of inclusion or exclusion, a partial quality score will be attributed 

to the data set based on consistency according to Table 4. This score has a weight of only 1 in 

the TQI as it may affect also the number or data points.  

 

Table 4: Partial quality scores for the number of consitent data points used in the model fit of the experimental data to equation 

(3). 

No. of consistent data 
points Score  

5 10 

4 5 

3 2 

2 0 
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12.5.6 Slopes	of	binding	

Data fitted to equation (3), plotted in Figure 6 as well as the percentage binding shall increase 

with increasing membrane surface area (Figure 7). Hence, the slopes of these graphs must all 

be positive.  Most critical of all is the relationship of equation (3), if it has a positive slope it 

receives a vote of 10 points, otherwise zero. If the relationship plotted in Figure 7 has a 

positive slope, a vote of 5 points is granted. If the binding curve has a positive slope, a vote of 

5 points is granted, otherwise zero. If the total count of votes is 20, a partial score of 10 will 

be attributed, if the total vote is 10 a score of 5 is attributed, and if the total vote is 0, a partial 

score of 0 is attributed to the data set.  

12.5.7 Reference	treatment	

For each compound two references are measured in the assay kit. If the references vary by no 

more than 30% and have a higher peak area than the measurements in the TRANSIL wells, the 

average references is computed and a partial score 10 is attributed. If the reference peak areas 

are higher than those of the TRANSIL wells, but differences between the two measurements 

exceed 30%, the maximum of the measurements is chosen. However, if the reference peak 

areas do not exceed the peak areas from the TRANSIL wells the reference measurements are 

discarded and the first TRANSIL measurement is taken as reference. In this case a partial score 

of 6 is attributed.  

12.5.8 TRANSIL	peak	areas	exceed	reference	peak	areas	

The reference peak areas should always exceed the peak areas from the TRANSIL well. If not, 

the stability or solubility of the compound is compromised. Therefore, the fewer TRANSIL 

measurements meet this criterion, the lower the partial score attributed to the data set (Table 

5). 
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Table 5: Partial quality scores for the number of data TRANSIL peak areas being higher than reference peak areas. 

No. of TRANSIL peak areas higher than 
reference peak areas Score  

5 10 

4 7 

3 4 

2 2 

1 1 

0 0 
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13 Storage	and	shelf	life	
The assay kits are shipped in a frozen state and should be stored at -20 °C. TRANSIL materials 

are stable for several months when stored as recommended. Once thawed and at room 

temperature, the kit should be used within 24 h.  

14 Trouble	shooting	
14.1 Poor	recovery	

14.1.1 Challenges	and	problem	identification	

Poor data quality such as low TQI’s, poor regression fits, or strong variation in duplicate 

measurements of references may indicate reduced recovery due to poor solubility or 

stickiness of the test compound. This can result in lower compound concentrations in the 

reference wells than in the TRANSIL wells. The spreadsheet detects if reference 

measurements are lower than the signal in the first TRANSIL well. In this case, the spreadsheet 

replaces the reference value with the measurement from the first TRANSIL well. 

Consequently, the first TRANSIL well is discarded from the data analysis. Treatment of the 

references is reported on each compound page in cell D5. The letter "A" (=average) refers to 

normal treatment as before, "M" (=maximum) is chosen when the difference between 

references exceeds the value specified in cell I11 of the summary page, and "R" denotes the 

replacement with the signal in the first TRANSIL well.  

For evaluation of recovery issues, include a separate control vial with pure organic 

solvent (e.g. DMSO) and the test compound in the same concentration as the final assay 

concentration. Comparison of the peak areas or counts from this organic solvent control and 

the peak areas from the according calibration signal or the assay references yields a good 

indication of compound losses through incomplete solubility in the aqueous buffer system or 

through unspecific binding. Please note that comparing the absolute peak area should be done 

with caution because of matrix effects. 

14.1.2 Problem-solving	approaches	

i. Sovicell support team can assist you in checking the plausibility of the data if 

solubility/non-specific binding problems are observed. In any case, for optimization of 

the assay parameters it will be helpful to know the solubility of the test compounds 

in pure buffer solutions. 
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ii. DMSO content can be increased. The assay tolerates up to 10% DMSO.  

iii. Test compound concentration can be reduced, however, it has to be considered that 

running the assay with lower compound concentrations increases the likelihood of 

measurements outside the linear range of the instruments (c.f. section 15.2).  

Before repeating the whole assay you may check the success of recommendations given in ii. 

to iii. by setting up an individual small control experiment. It is recommended to use the same 

assay buffer to ensure comparability. Please contact Sovicell support to receive tubes with 

assay buffer with an appropriate volume.  

 

14.2 Non-linearity	of	the	response	

14.2.1 Challenges	and	problem	identification	

Frequently, it is observed that mass spectrometers exhibit a non-linear response even in 

concentration ranges up to 100x above the detection limit. Likewise, impurities of 

radiolabelled compounds can lead to similar effects when the impurity exhibits different 

binding properties from the parent compound.  

 The warning message poor intercept fit or a non-linear shape of the regression 

(visualized by the “MA Estimation plot” in the individual data analysis tabs of the spreadsheet; 

see Figure 8) may indicate non-linear response issues. 

14.2.2 Problem-solving	approaches	

i. Increasing the test compound concentration will increase supernatant concentrations 

and help to eliminate the non-linear instrument response at low concentrations.  

ii. Non-linear response issue is primarily observed with high affinity compounds. A kit 

with lower lipid content will increase supernatant concentrations and help to 

eliminate the non-linear instrument response. To further improve the measurement 

accuracy of compounds with high membrane affinities we offer the TRANSIL 

Metabolic Bias Kit for high affinity compounds (TMP-0120-2296). 

iii. If test compound concentration is limited by poor compound solubility, a detailed 

calibration curve covering the non-linear response can be recorded and used to 

calculate test compound concentrations. The concentrations calculated form the non-

linear calibration curve can then be entered in the spreadsheet’s raw data tab instead 

of peak areas. Feel free to contact our technical support for guidance, in particular, 



Page 28  TRANSIL Metabolic Bias Kit 

 

6/26/2025 TRANSIL Metabolic Bias users guide - V3.05.docx Rev. 3.04 

because we advise to use the same buffer system for the calibration curve as for the 

assay. 

 

 

Figure 8: Illustration of the non-linear response issue which can be recognized by a poor intercept fit (green 
circles) which usually comes along with a curved plot of nt/cb versus lipid volume plot for the MA 
estimation. Both the poor intercept fit and the deviation from linearity in this plot are a good 
indication of the non-linear instrument response to decreasing compound concentrations.  

 

14.3 Low	Membrane	affinity	

If compound binding to TRANSIL is not increasing with increasing TRANSIL concentration, then 

the compounds exhibit very low affinity to the TRANSIL lipid membrane. This means their 

membrane affinity is very low. The spreadsheet will automatically use an appropriate 

alternative approach for the calculation of the membrane affinity if such problems occur. 

14.3.1 Challenges	and	problem	identification	

Compounds with very low membrane affinity (logMA < 2) are not accurately measured. Low 

affinity compounds yield supernatant concentrations in the assay that deviate only marginally 

from the reference signals (Figure 9).  
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Figure 9: Illustration of a bar plot of a compound exhibiting low membrane affinity (c.f. individual data 
analysis tabs of the spreadsheet). The blue bars show the detected signals in the supernatants of 
TRANSIL wells I to VI. As the compound distributes only weekly into the membranes, supernatant 
concentrations differ only marginally from the reference signals (red line).  

 

14.3.2 Problem-solving	approaches	

In case the membrane affinity turns out to be below 300 (logMA < 2.5) we recommend using 

the TRANSIL Metabolic Bias Kit - low affinity compounds (Product No. TMP-0120-2196). This 

kit contains an adjusted TRANSIL content (higher than the standard kit) and hence, provides 

more accurate results.  

 

 

 

Technical Support 

Phone: +49 341 52044-0  

Email: contact@sovicell.com 

 

 	

0,00
0,50
1,00
1,50
2,00
2,50
3,00
3,50
4,00
4,50

I II III IV V VI

signals reference

mailto:contact@sovicell.com


Page 30  TRANSIL Metabolic Bias Kit 

 

6/26/2025 TRANSIL Metabolic Bias users guide - V3.05.docx Rev. 3.04 

15 References	
 

Austin, R. P., Barton, P., Cockroft, S. L., Wenlock, M. C., and Riley, R. J. (2002). The influence of 
nonspecific microsomal binding on apparent intrinsic clearance, and its prediction 
from physicochemical properties. Drug Metab Dispos 30, 1497-1503. 

Hallifax, D., and Houston, J. B. (2006). Binding of drugs to hepatic microsomes: comment and 
assessment of current prediction methodology with recommendation for 
improvement. Drug Metab Dispos 34, 724-726; author reply 727. 

McLure, J. A., Miners, J. O., and Birkett, D. J. (2000). Nonspecific binding of drugs to human 
liver microsomes. Br J Clin Pharmacol 49, 453-461. 

Obach, R. S. (1999). Prediction of human clearance of twenty-nine drugs from hepatic 
microsomal intrinsic clearance data: An examination of in vitro half-life approach and 
nonspecific binding to microsomes. Drug Metab Dispos 27, 1350-1359. 

 

 


