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Compound
CHI 

(IAM)
t

R
 7.4 

(min)
log k
(IAM)

Octanophenone 49.4 4.37 2.69

Heptanophenone 45.7 4.17 2.52

Hexanophenone 41.8 3.93 2.34

Valerophenone 37.3 3.66 2.14

Butyrophenone 32 3.32 1.89

Propiophenone 25.9 2.90 1.61

Acetophenone 17.2 2.34 1.21

Acetanilide 11.5 2.04 0.95

Paracetamol 2.9 1.58 0.55

For high throughput screening of IAM binding of drug 
discovery compounds, we need to calibrate the retention 
times every day or before and after running. Each 
instrument has slightly different tubing length, dwell 
volume, etc.; so calibration is essential. In the isocratic 
model the retention factor (k) is proportional to the 
partition coefficient (K) of the compound between the 
mobile and stationary phases according to the equation 
below:

The system constant is the proportion of the mobile and 
stationary phase volumes (Vs/Vm). This may be different 
from column to columns; therefore, it is advisable to use 
reference standards.

When a wide range of compounds has to be characterized 
and we want to use the data in various models, the 
best method is to measure CHI (IAM), which is the 
Chromatographic Hydrophobicity Index obtained on the 
IAM stationary phase using calibrated gradient retention 
times. The calibration mixture contains nine components 
with fixed CHI (IAM) values that were determined from 
isocratic measurements and they approximate the 
acetonitrile concentration by which 50% distribution of 
the compound can be observed between the stationary 
and the mobile phase (log k (IAM) = 0). Table 1 shows the 
calibration set of compounds with their fixed CHI (IAM) 
values and typical retention times obtained under the 
following conditions:

• Column: 4.6 x 100 to 150 mm IAM.PC.DD2 column 
from Regis Technologies, Inc. 

• Mobile phase A: 50 mM ammonium acetate adjusted 
to pH 7.4

• Mobile phase B: 100% acetonitrile

• Flow rate: 1.5 ml/min

• Gradient: from 0 to 85% acetonitrile in 4.75 min; keep 
at 85% acetonitrile 0.25 min (5.25 min total run time), 
then back to 0% acetonitrile in 0.25 min (5.50 min 
total run time) and re-equilibrate with the buffer; 
cycle time 6.0 min

Table 1. Data for the IAM Drug Screening Calibration 
Mixture (Cat. No. 1-774015-300).

Log Vdss = 0.44*log K (IAM)-0.22*log K (HSA) -0.66

Figure 1. Typical chromatogram obtained on IAM PC.DD2 
(100 x 4.6 mm column).

Conditions: Flow rate: 1.5 ml/ min; Gradient: 0 to 85% 
acetonitrile in 4.75 min, 4.75-5.25 min 85% acetonitrile, 
5.25 to 5.5 min 100% pH 7.4 phosphate buffer
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Typical calibration plot is shown below:

We can use the slope and intercept of the straight line 
(if the R2 is above 0.99) to convert any retention times 
obtained on the same day, same instrument, and same 
HPLC conditions to CHI (IAM) values.

The CHI (IAM) values can be converted to log k (IAM) 
values that are equivalent to the logarithmic retention 
factor extrapolated to 0% acetonitrile in the mobile 
phase using the equation below:

Compounds that have CHI (IAM) values higher than 50 
and positively charged at pH 7.4 were shown to cause 
phospholipidosis. When we want to model the volume 
of distribution and unbound volume of distribution 
(reciprocal value of the Drug efficiency), we need to 
convert the log k (IAM) values to a logP equivalent scale. 
The conversion equation was derived from the log k 

(IAM) values of acetophenone homologs that showed 
exponential relationships with the octanol/water 
partition coefficients (log P). 

y = 16.29x - 21.93
R² = 0.9987
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CHI (IAM) calibration plot

The obtained log K (IAM) values are equivalent to the 
octanol/water log P values.

The phospholipid-binding depends not only on the 
lipophilicity but the presence of charge on the molecules. 
In this respect, it is very different from the octanol/
water log D. Log D octanol/water drops when the 
compound gets ionized regardless if it is an acid or a base. 
Compounds binding to IAM depend on the type of the 
charge. Positively charged compounds bind much more 
strongly than negatively charged compounds. Though 
phosphatidylcholine has both positive and negative 
charges, under physiological conditions the negatively 
charged phosphate groups are on the surface and attract 
the positively charged compounds more. However, 
depending on the shape of the molecules, some acidic 
compounds may show strong binding, too. It is important 
to check that the IAM stationary phase correctly imitates 
the natural properties of the phosphatidylcholine 
membrane surface; therefore, it is recommended to check 
the CHI (IAM) values of several acidic, basic, and neutral 
compounds. The measured values should not show more 
than +/- 5 unit differences from the values below:

log k (IAM) = 0.046*CHI (IAM)+0.42

log K (IAM) = 0.29*elog k(IAM)+0.70

Compound Acid/base CHI (IAM)

Carbamazepine Neutral 27

Colchicine Neutral 23

Warfarin Acidic 20

Indomethacin Acidic 30

Propranolol Basic 42

Nicardipine Basic 45

Imipramine Basic 45

The above-listed system suitability standard solutions 
are available to order online (http://bio-mimetic-
chromatography.com/calibration-mixtures).
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Further details are in the references.
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Contact us today to schedule a compimentary one-on-one session with our 
IAM subject matter expert!

ABOUT REGIS TECHNOLOGIES, INC.

Regis Technologies, Inc. has been a recognized manufacturer of 
innovative consumables for the separation scientist since 1966. 
Our products include packed columns in sizes from analytical to 
preparative, bulk media for chiral and achiral separations, and specialty 
column and reagents. Regis also provides synthesis and separations 
services to the pharmaceutical, biotechnology, and other related 
industries. For more information, please visit www.registech.com.

How to Interpret and Apply the Data

When CHI (IAM) values are higher than 50 for a compound, 
it indicates strong phospholipid binding. Together with 
the presence of a positive charge, the compound might 
cause phospholipidosis depending on the dose and the 
length of administration. Early drug discovery compounds 
need to be tested for phospholipidosis during preclinical 
studies. Compounds higher than 50 CHI (IAM) values 
very likely have a large volume of distribution and long 
half-life, and they are accumulating in tissues. They may 
have good permeability, and their solubility is enhanced 
by partitioning into the micelles in the intestine.

When CHI (IAM) values are less than 10, compounds  
may have very poor permeability and low cellular 
concentration.

The log K IAM values are equivalent to the octanol/water 
partition coefficients logP. It means that if it is greater than 
five, the compound is very lipophilic and strongly binds 
to phospholipids. The log K (IAM) values can be used to 
estimate the human clinical volume of distribution (log 
Vdss) and drug efficiency (log DE) together with the log K 

(HSA) values (calibrated retention time on human serum 
albumin HPLC column) according to the equations below:

The unbound fraction of the drug molecules in tissues 
(log f

ut
) also can be estimated based on the log K (IAM) 

and log K (HSA) values according to the equation below:

Log f
ut

 = -0.52*log K (IAM)-0.66*log K (HSA)+0.55

Log Vdss = 0.44*log K (IAM)-0.22*log K (HSA)-0.66

Log DE = 2 -(0.43 * log K (IAM)+0.23*log K (HSA)- 0.72)
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