
1 
 

Isotherm charts for material selection and method development with 

molecularly imprinted polymers and other sorbents 

Zsanett Dorkó1,2, Barbara Tamás1, George Horvai1,2,* 

1
Department of Inorganic and Analytical Chemistry, Budapest University of Technology and 

Economics, Szent Gellert ter 4., H-1111 Budapest, Hungary 

2
MTA-BME Research Group of Technical Analytical Chemistry, Szent Gellert ter 4., H-1111 

Budapest, Hungary 

 *Phone: +36-1-4631480; e-mail: george.horvai@mail.bme.hu 
 

Abstract 

A simple and efficient method is presented for assessing molecularly imprinted polymers 

(MIP) and other sorbents from the point of view of practical applications. The adsorption 

isotherms of the compounds, which need to be separated or detected in an application, are 

constructed from a small number of measured points on a log-log chart and then are compared 

graphically. Despite its simplicity and robustness this method reveals the information needed 

for optimal selection between MIPs and alternative sorbents. The design of separation or 

detection methods with MIPs is also supported by the proposed graphical isotherm 

comparison. Many experimental isotherms are presented supporting the proposed method. 
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1. INTRODUCTION 

Molecularly imprinted polymers (MIPs) are selective sorbents [1-4]. Molecular imprinting 

involves arranging polymerizable functional monomers around a template molecule, followed 

by polymerization and template removal. Therefore complementary size, shape, and 

functionalities toward the template in the polymer can be obtained. Consequently, MIPs are 

expected to rebind the template molecule and possibly also its structurally similar compounds 

selectively. Sometimes the template is actually chosen to be somewhat different from the real 

target compound of the planned application. This may have practical advantages.  

 

As a control in each polymerisation, a non-imprinted polymer (NIP) is often synthesised in 

the same way but in absence of the template. The NIP and many other polymers, which are 

not made purposely selective towards a specific substance, may also display some sort of 

selectivity but this has not been much studied before.  

 

MIPs have been used for the development of various analytical and technological methods 

such as liquid chromatography, capillary electrochromatography, solid-phase extraction 

(SPE), membrane separations, binding assays and sensors. The number of proposed industrial 

and environmental applications of MIPs has greatly increased in recent years [5-9]. Only in 

2015 there were 61 patent applications published about MIPs worldwide [10].  

 

It appears though, that the design principles which would allow the easy utilization of the vast 

amount of literature on MIPs for solving newly arising analytical and technical problems have 

not yet been developed. Reports on successful method development with MIPs usually appear 

to reflect a trial and error approach. Computer modelling at the molecular dynamics or 

quantum chemical level has proved useful in the design of particular MIPs [11-17] but this 

does not directly concern the problem discussed here. 

 

It is the purpose of this paper to provide a simple tool which allows to select the most suited 

adsorbent (MIP or other material) for solving a practical problem. Another goal is to predict 

what problems and by which technology may be solved (or should not be solved because 

simpler and cheaper alternatives exist) with a particular MIP. The novel tool is a simple 

experimental and graphical method. It will be presented using two kinds of widely researched 

MIPs, prepared for beta blockers and triazines, respectively. The application of the proposed 
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method is not limited to MIPs and it will be applied here also to other, alternative sorbents, 

like commercial ion exchangers. 

 

The structure of the remaining part of this paper is as follows. First, the proposed graphical 

isotherm comparison method is presented and its advantages over alternative methods are 

explained. Next, the main technical and analytical applications of MIPs are assessed using 

typical examples of the isotherm charts. Finally the possibilities of replacing MIPs by cheaper 

and more easily available sorbents are presented on the basis of the respective isotherm charts.  

 

2. MATERIALS AND METHODS 

2.1. MATERIALS 

Methacrylic acid (MAA), ethylene glycol dimethacrylate (EDMA), propranolol 

hydrochloride, dibenzylamine (DBA), (R)-(−)-2-benzylamino-1-phenylethanol (Rbz), 

terbutylazine, prometryn, acetic acid (glacial, AcOH), benzoic acid were purchased from 

Sigma. Azobisisobutyronitrile (AIBN) was ordered from Fluka. HCl and atrazine were 

obtained from Riedel-De Haën. N-benzylbenzamide and benzophenone were ordered from 

Alfa Aesar. Acetonitrile, methanol, acetic acid (HPLC grade) and diethylamine were ordered 

from Merck. Ketoprofen was a generous gift of the Hungarian National Institute of Pharmacy 

and Nutrition. Dimethylformamide (DMF) was acquired from Reanal. Water was purified 

with a Milli Q Direct 8system. Weak cation exchanger (non-imprinted SPE sorbent, 

Chromabond, HR-XCW) was also studied. 

2.2. INSTRUMENTATION 

The following instruments were used: Grant-Bio PTR-35 multi-rotator, Eppendorf Minispin 

centrifuge, Perkin Elmer Series 200 HPLC, Purospher RP18-e (125×3 mm, 5 μm, Merck) 

reversed phase column, ZymarkTurboVap LV evaporator. 

2.3. POLYMER PREPARATION 

Polymers were prepared as described previously, using the method of Andersson [18] for 

propranolol MIP and the method of Ferrer et al. [19] for terbutylazine MIP synthesis. The 

corresponding non-imprinted polymers (NIPs) were also prepared in the same manner but 

without the addition of template. 
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All further experimental details (including the composition and coding of the polymers used) 

can be found in the Supplementary Material. 

 

3. RESULTS AND DISCUSSION 

3.1. THEORY 

3.1.1. The need for isotherm measurements in MIP characterization 

Any novel MIP needs to be characterized before it can be meaningfully used. There exist 

many characterization methods like porosity measurements, infrared spectroscopy, thermal 

analysis and others, but the most important feature to be measured is the adsorption isotherm 

of the MIP [20]. The isotherm tells how much of a given substance is bound (adsorbed) by the 

MIP from solutions of different concentrations in equilibrium. More accurately the isotherm 

shows the equilibrium bound concentration (q in mol/kg) as a function of the equilibrium 

solution concentration (c in M). This function is independent of the phase ratio employed in 

the measurement.  

In many reports on MIPs no isotherm is measured but other, apparently similar methods are 

used to prove the efficiency of imprinting or the selectivity of the MIP. Such methods include 

elution chromatographic measurements on a MIP HPLC column, measurement of the 

selectivity of a MIP based sensor or simply demonstration of the successful solution of a 

practical problem with the MIP. None of these methods is inherently sufficient to characterize 

the MIP in such a way that the results might be transferred to other applications or even to 

slightly changed conditions. It has been shown for example [21] that HPLC selectivity 

between two compounds depends on apparently irrelevant factors as the length and diameter 

of the MIP HPLC column. A further advantage of the isotherm method is its independence 

from adsorption kinetics. The latter may need to be measured separately for certain 

applications. 

For the characterization of a MIP one needs actually more than one isotherm, even at a single 

temperature. Most important is the isotherm of the target substance, i.e., the substance which 

needs to be separated or detected by the intended application. The isotherms of other 

substances which may also be adsorbed from the matrix handled in a practical problem are 

also relevant, either as interferences or as additional targets. In many papers only two 
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isotherms, those of the target compound on the MIP and on the NIP, respectively, are 

presented. 

Isotherms are typically measured either with frontal chromatography or with batch 

equilibrium experiments. Frontal chromatography is a very precise technique, it can provide 

precision and accuracy of ca. 1% in the measurement of q [22, 23]. However, in many cases, 

such highly precise measurements are not possible, because the polymer may not be suitable 

for high quality HPLC column packing (the amount, size, shape or pressure resistance of the 

particles are not appropriate) or it is too time consuming to do many frontal chromatographic 

experiments.  

Therefore many authors publish isotherms measured with about 2-10% uncertainty, typically 

by batch (static) equilibration. This is a very simple method, which needs a lower amount of 

polymer, less time and experience than frontal chromatography. It will be shown in this paper 

that such measurements can be appropriate for practical polymer testing. However, because of 

their moderate accuracy, the usual isotherm evaluation methods should not be used with them. 

One such widely used method for isotherm evaluation is the fitting of various isotherm 

equations to the measured data. This method should only be employed if the isotherms are 

very precisely measured in a rather wide concentration range [24]. Furthermore, the fitted 

parameters of the commonly used isotherm equations do not provide directly useful 

information for technical applications or even only for judging the selectivity of adsorption. 

These problems indicate that there is a need for a robust method, which can help chemists in 

choosing the appropriate polymer for a given separation or detection task. Fast and cheap 

methods are in demand, which allow using moderately precise data, collected only in the 

limited concentration range defined by the expected practical application. 

 

3.1.2. The logc – logq isotherm plot and its advantages 

In this paper, a new way for evaluating MIP and NIP isotherm data is demonstrated. The 

equilibrium adsorbed concentration (q) is plotted against the equilibrium solution 

concentration (c) of the respective compounds in a log–log plot. Two or more such log-log 

isotherm plots are visually compared to obtain the necessary information for polymer 

selection or method design.  

Examples below will show that when plotting and comparing isotherms on log–log plots: 
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1. it is sufficient to do isotherm measurements only in the expected range of the practical 

application  

2. 2-3 points per log concentration unit are satisfactory 

3. isotherms need not be measured with high precision. 

The log–log isotherm plots of MIPs and of some alternative sorbents are often close to linear 

in a certain concentration range, at least in a rough approximation. A linear trend line is 

helpful for visual comparison, but does not necessarily implicate Freundlich type behaviour. 

Many other authors have also plotted the measured MIP isotherms on log–log plots [25-28], 

but this was done because it was assumed, that the Freundlich isotherm equation fits the 

experimental data, and the authors wanted to obtain the Freundlich parameters. In the present 

work Freundlich or any other isotherm equation fitting is not attempted. Instead, efforts are 

made to find the advantages of log– log plots directly. As will be seen, a simple visual 

observation of the isotherm points in the log-log plot is very informative. 

 

As noted earlier, different isotherms of interest may be measured and plotted. For example the 

isotherms of the target compound (which is often also the template used in MIP synthesis) on 

the NIP and MIP, respectively, or the isotherms of potential interferents (which may be the 

chemical analogues of the target) can be measured. Comparison of the respective logc – logq 

plots allows directly the determination of the commonly used parameters like distribution 

ratio (D), imprinting factor (IF) and selectivity (Sel), (and their concentration dependence, 

which has been often neglected) as Fig. 1 shows: 

1. Distribution ratio, D=q/c: the vertical distance of the isotherm from the logq = logc 

line at any c value gives the logarithm of D at the particular c. 

2. Imprinting factor, IF: the vertical distance between the isotherms of NIP and MIP, 

respectively, gives the logarithm of the IF at any given c. 

3. Selectivity, Sel: the vertical distance between the isotherms of the target compound 

and an analogue of it or of an (other) interferent, respectively, on the MIP gives the 

logarithm of Sel at any given c. 

 

 

Fig. 1 

Reading the logarithm of distribution ratio (D), imprinting factor (IF) and selectivity 

(Sel) from the log–log plot. The inset shows the respective isotherms on a lin-lin plot. 
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Note that the same isotherms, when plotted on a linear plot (inset of Fig. 1), require more 

effort to obtain D, Sel and IF and their concentration dependences. Particularly, the visual 

impression about these quantities, as obtained from the linear isotherms, may be misleading 

unless the linear isotherm is plotted on several different scales as for example in [29]. 

In this paper, isotherms of different compounds are measured on various polymers, and these 

isotherms are compared on log–log plots. On the plots the equilibrium bound concentration 

(q) is shown in mol/kg, and the equilibrium solution concentration (c) is given in mol/L. The 

mass of polymer has been measured in the air dry state. The reproducibility of the 

measurements was typically 2.5% of the measured concentration values. 

The use of logc-logq plots extends beyond polymer characterization. In later sections of this 

paper it will be shown how polymers can be selected for particular applications with the help 

of the log–log plot.  

 

3.2.  APPLICATION OF THE logc-logq PLOTS TO ASSESS SELECTIVITY AND TO ASSIST 

METHOD SELECTION 

3.2.1.  The selectivity of molecularly imprinted polymers assessed by logc-logq 

plots 

As a demonstration of the use of logc-logq plots the selectivity of a propranolol MIP toward 

different other secondary amines, and the selectivity of a terbutylazine MIP toward different 

other triazines have been investigated, see Fig. 2. Isotherms were measured in batch binding 

experiments in the respective porogenic solvents (the solvent in which the imprinting 

occurred), because in some cases it was shown that the optimal rebinding conditions require 

the same, or very similar solvent as used for polymerization [30-35]. 

 

 

Fig. 2 

MIP selectivity (Sel) and its concentration dependence (isotherms were measured in 

batch binding experiments) 

a, Isotherms of secondary amines on propranolol MIP (P1) in the porogenic solvent 

(ACN) 

b, Isotherms of triazines on terbutylazine MIP (P4) in the porogenic solvent (toluene) 
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For names and structures of analytes and polymers see the Supplementary Material. 

 

 

Fig. 2 reflects, that all isotherms are in a rough approximation linear on log–log plots (in the 

tested concentration range), and their slopes are lower than 0.6. This means, that the isotherms 

are non-linear in a c-q plot (see inset of Fig. 1), and the distribution ratio of the compounds is 

changing with the concentration. Interestingly, isotherms of different secondary amines are 

almost parallel in Fig. 2a (i.e., propranolol MIP (P1) in acetonitrile). On the terbutylazine 

MIP (P4) the isotherms of terbutylazine and atrazine are almost coinciding (Fig. 2b). This is 

not surprising, as the difference between these two chlorotriazine molecules is minor. 

However, adsorption of prometryn (a thiotriazine compound) at low concentrations is less 

than the adsorption of the two chlorotriazines, and the respective isotherm lines diverge. It has 

been reported indeed, that chlorotriazine MIPs exhibit pronounced selectivity for their 

chlorotriazine templates compared to thiotriazines [19, 36-38]. 

 

In general, log–log isotherms of similar compounds may be nearly parallel (as seen for 

different secondary amines on the propranolol MIP) or they may quite definitely diverge 

when going to lower concentrations (like terbutylazine vs prometryn on the terbutylazine 

MIP).  

 

A further important observation from Fig. 2 is that the selectivities even between not very 

closely similar compounds, like propranolol and DBA, are moderate. The value of log Sel is 

at no concentration (in the measured range) more than 1, i.e., Sel is less than 10. A selectivity 

value between 1 and 10 is very useful in some applications but may be insufficient in others. 

In the present case the selectivity between propranolol and some other, moderately strong 

secondary nitrogen bases, is moderate. On the other hand, as Fig. 3a shows, adsorption of 

many compounds not related to propranolol (terbutylazine, benzophenone, ketoprofen, 

benzoic acid, N-benzylbenzamide) is negligible on the propranolol MIP (P1) in ACN. Thus 

the selectivity of the propranolol MIP against these compounds is very high. 

 

 

Fig. 3 

Adsorption of different compounds on propranolol MIP (P1) and on NIP (P2) 

(In each case 10 mg polymer+ 1 mL 5*10
-4

 M solution in ACN) 
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The selectivity of a MIP between two similar compounds need not always be low, either. The 

selectivity of the terbutylazine MIP between two similar compounds, terbutylazine and 

prometryn, may become quite high at concentrations lower than studied here, since the 

respective isotherms are so divergent (Fig. 2b). 

 

Note here that Fig. 2a and 2b relate to measurements in the respective porogens because, as 

mentioned above, the porogen is often the optimal solvent for rebinding (perhaps due to a 

high fidelity of the binding sites if the imprinting and rebinding medium are the same). 

Nevertheless in numerous cases MIP selectivity against closely related compounds (e.g., 

between enantiomeric pairs) could be improved by optimizing the composition of the 

rebinding solvent [39, 40]. Such optimization might always be usefully rounded up by 

comparing the log-log isotherm plots in the porogen and in the optimal rebinding medium, 

respectively.  

 

The selectivity of MIPs has often been characterized by other measures than the one used 

here, e.g., by the imprinting factor or by the recovery obtained in solid-phase extraction with 

the MIP. Both have very complicated relationship with the simple, thermodynamic selectivity 

measure used in this paper. They are often misleading and certainly unsuitable for being used 

in systematic method design. It can happen for instance, that the IF is high, but the difference 

between the MIP and the NIP is small in the practical application [41]. Note that the difficulty 

of adequately defining selectivity is generally observed in analytical chemistry [42, 43]. 

 

3.2.2.  Using the log–log isotherms to understand and design practical 

applications 

In this section some of the usual applications of MIPs will be discussed. The general 

observations made about the MIP isotherms in the previous section will be used to assess the 

useful ranges of MIP applications. 

The main applications of MIPs are as follows: 

 HPLC on MIP columns [39, 44-46] 
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 Solid phase extraction (SPE or MISPE) [47, 48] 

 Membrane separations [49-51] 

 Sensors [52-54] 

 Binding assays [55-57] 

 Selective removal of low concentration contaminants in industrial or environmental 

technologies [5, 8, 9] 

In all of these applications selective separation or detection are needed. If selectivity between 

widely different compounds or groups of compounds is required, MIPs are suitable for any of 

the above tasks. However, as the examples above have shown, the selectivity of MIPs 

between similar compounds is often quite limited. It appears that the vertical distance between 

the logarithmic isotherms of two similar compounds on a MIP (i.e., the selectivity between 

these compounds) is typically low except at concentrations below micromolar, or unless a 

suitable solvent medium (different from the porogen) can be found, where selectivity is much 

improved [39, 40]. Below this concentration level selective binding assays [58-61] and 

selective sensing [62, 63] have been indeed successful even against interferents similar to the 

target compound. At higher concentrations, however, separation of similar compounds by 

MIPs may mostly require chromatography, or in technological applications cascades of 

separation units. In sensing, individual sensors may not be sufficiently selective for a 

particular compound in this higher concentration range, but sensor arrays [64, 65], consisting 

of a set of differently imprinted MIPs, may prove to be useful.  

There exist many practical problems where the target compound or a group of chemically 

similar target compounds needs to be separated or distinguished from other, unrelated 

compounds. This is often the case with solid phase extraction. MIPs are very useful here as 

Fig. 3a had shown. However, this task may eventually also be solved by less sophisticated 

adsorbents as Fig 3b shows. Claims, that the success of MISPE is due to the selectivity 

achieved by imprinting, require more scrutiny. MISPE is essentially a low efficiency 

chromatographic separation. As such it is hardly suitable to separate compounds for which the 

selectivity of the MIP is less than 10. Therefore it is likely that the frequently reported success 

of MISPE as a sample pretreatment for HPLC is due to the absence from the samples of 

(chromatographic) interferents closely related to the target compound(s). The same situation 

may also prevail with some successful MIP sensor applications and with the successful 

removal of trace environmental or industrial contaminants by MIPs. 
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On the other hand, MIPs and NIPs appear to be underutilized at high solution concentrations 

or more correctly at high polymer loadings (q). Isotherm studies at such high loadings appear 

to be rare although they might prove to be useful. For example it has been found [66] that a 

propranolol imprinted MIP can actually bind propranolol equivalent to more than 25% of its 

COOH content, while the binding capacity of a very similarly prepared MIP had been 

estimated from the binding isotherm (measured at lower concentrations) as merely 4% of its 

COOH content [18]. (The somewhat different experimental conditions between these 

experiments do not seem to support so much discrepancy.)  On the other hand, as Fig. 2a had 

shown, the selectivity between similar compounds may be preserved even when the MIP is 

loaded close to its maximum binding capacity. Note here that isotherms on a linear scale, such 

as in the inset of Fig. 1, do not allow to judge by inspection that the selectivity is retained with 

increasing concentration. The comparison of the logarithmic isotherms in Fig. 1 and Fig. 2 

satisfies this requirement. 

  



12 
 

 

3.3. SELECTION OF ALTERNATIVES TO REPLACE MIPS  

In this section a series of examples will be shown for finding convenient replacements for 

MIPs by analysing the logc-logq isotherm plots of different adsorbents. 

3.3.1. Replacement of the MIP by non-imprinted polymers  

In many MIP applications it is demonstrated experimentally that the NIP is inferior to the 

MIP. This apparent inferiority of the NIP may be due, however, to using it in a method 

optimized for the MIP, not for the NIP. Indeed, NIPs themselves are interesting for some 

applications [67, 68] or have comparable performance to MIPs [69-72]. Usually they have 

their own selectivity [73-77] and during the imprinting process, this selectivity and/or their 

adsorption ability is only slightly improved (if at all). These data from the literature make it 

likely that MIPs can occasionally be replaced by NIPs in practical applications. In other 

studies commercial sorbents made without the use of imprinting were found to exhibit similar 

practical performance to MIPs [69, 78, 79].  

Inspection of logarithmic isotherms can explain such empirical results. Fig. 4 compares the 

isotherms of propranolol and DBA measured in ACN on the propranolol MIP, on its NIP and 

on a commercial, conventional cation exchanger, respectively. 

 

 

Fig. 4 

Propranolol and DBA isotherms on propranolol MIP, on the NIP and on a commercial 

weak cation exchanger (ion ex.) in ACN  

 

 

Fig. 4 shows, that, surprising as it may be, the NIP has the highest selectivity, but also a 

commercial generic weak cation exchanger is able to differentiate these two compounds. So 

in this example, imprinting is not needed for separation. The MIP may be preferred to the NIP 

at low concentrations for the higher level of binding on it, but not for its selectivity. At higher 

concentrations even this advantage of this MIP against the NIP is greatly reduced. The 

commercial cation exchanger performs even better. It shows much higher binding than the 

MIP at any concentration, and it displays only slightly worse selectivity.  
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In view of these results MIPs can be advantageously replaced by a NIP or a commercial 

sorbent (not made by imprinting) even if the separation of (moderately) similar compounds is 

needed. When selectivity between chemically more different compounds is needed, the NIP 

does not lag behind the MIP, either. This is shown by Fig. 3b. 

 

Whether the replacement of the MIP by a NIP is useful may depend on the particular medium 

where the adsorbent will be used. It has been shown above that in acetonitrile and at relatively 

high concentrations the NIP can replace the MIP. In other media, for example in ACN 

modified with acetic acid, this may not be true, as shown by Fig. S2. The selectivity of the 

MIP is only slightly reduced by acetic acid while the selectivity of the NIP (data not shown) 

completely disappears in ACN modified with acetic acid. Note that such medium effects on 

selectivity are easily detected with the logc-logq plots but would be hard to note otherwise. 

 

A special case of replacing MIPs with NIPs could be the use of NIPs made in solvents 

different from the one used for imprinting the MIP. Fig. 5 shows that a NIP prepared in the 

highly polar DMF (which solvent is not eminently suitable for imprinting) has similar 

properties at high concentrations to the propranolol MIP which had been prepared in ACN. 

The selectivity of this NIP (distance between the stars) even surpasses that of the MIP 

(distance between the circles), just like had been observed with the NIP prepared in ACN 

(distance between the squares). The latter, i.e., the usual NIP binds, however, less propranolol 

than the NIP made in DMF. This means that NIPs prepared under slightly modified conditions 

(compared to the conditions which are optimal for imprinting) may advantageously replace 

MIPs in real applications. 

 

 

Fig. 5 

Isotherms of propranolol and DBA on propranolol MIP (P1) and two NIPs (P2 and P5) 

made in different solvents (ACN and DMF, respectively) 

 

 

3.3.2. Imprinting with other templates than the target compound 

Since in technical applications MIPs in large quantities are needed, the cost of purchasing a 

suitable MIP, made with the target compound as the template, may be prohibitive. In 

analytical applications a drawback of MIPs made with the target compound as template is the 
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slow bleeding of the template. This has often been eliminated by imprinting with a close 

analogue of the target. In the present work imprinting with an only very distantly similar but 

simple and cheap template has been tested to replace the target compound propranolol in the 

imprinting. This template has been diethylamine. Success of this method has been expected 

based on the results of Kotova et al. [80] and Legido-Quigley and coworkers [81]. The 

diethylamine MIP has very similar binding (including selectivity) properties as the 

propranolol MIP (see Fig. S3 in the Supplementary Material, solid symbols). This result 

shows that even a remotely similar compound may be suitable to replace the target compound 

in imprinting and ease the problems with costs and/or with bleeding. 

The usefulness of these results is supported by noting that a commercial producer of MIPs 

solves practical analytical or technological problems not by making a new MIP with the 

compound in question as the template, but rather by screening their inventory of MIPs for 

suitability in solving the actual problem [82]. Their screening platform is commercially 

available, and it is based on 96-well plates with a MIP library consisting of different 

functional monomers. The apparent success of this approach supports the conclusion that 

MIPs (and NIPs) are useful novel polymeric adsorption materials for solving many practical 

problems, but there is little reason to make a new MIP for every new problem. It is very likely 

that a limited number of well selected MIPs and NIPs can be sufficient for solving the 

majority of real life problems. 

 

4. CONCLUSIONS 

In this paper a new way for comparing MIP isotherms has been presented. The equilibrium 

adsorbed concentration (q) was plotted against the equilibrium solution concentration (c) in a 

log–log plot. Simple visual comparison of such plots has been found adequate for judging the 

suitability of a MIP for practical (technological, analytical, etc.) applications. The plots can 

also help to find alternatives of MIPs like the same kind of polymer prepared without 

imprinting or a polymer imprinted with a cheap alternative compound, or even traditional, 

commercially available polymers. 

While applied here to a new generation of adsorbents, the MIPs, the method introduced in this 

paper is equally useful to characterize other adsorbents as well. Examples of this have been 
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shown here when the method was applied to non-imprinted polymers, including a commercial 

ion exchanger. 

The proposed graphical isotherm assessment method appears to be preferable to isotherm 

equation fitting. Equation fitting, when correctly done, is not only technically very demanding 

and time consuming, but the judgement of selectivity from isotherm equations is also quite 

circumstantial. With the here proposed simple method the characterization of MIPs by much 

fewer experimental data is possible. Precision of the measured data is also less critical than in 

equation fitting.  

The examples presented in this paper relate to non-covalent imprinting with small molecules 

(MW<ca. 1000). The here introduced isotherm charting method can certainly be applied to 

other imprinting methods and to imprinting with macromolecules, but the relationship 

between the isotherms of MIPs made by those methods needs further experimental studies. 

Interactions involving two simultaneously adsorbed substances also require further studies. 
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