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Valorisation 
The transfer of knowledge from a research environment to the commercial 

stage is a critical process that is becoming more relevant than ever before. The 

development of new technologies that can benefit society is a continuous 

process, with hundreds of breakthroughs in many areas of science each year. 

Though this is true, the vast amount of these breakthroughs will not see the 

shelves in a store, as the translation from laboratory research to commercial 

application is expensive, time-consuming and sometimes goes completely 

unnoticed. It is therefore imperative for researchers to be aware of the true 

impact of their research, and to recognise when a technology is capable of 

making the leap to the commercial sector. Potential impact of research is 

therefore always at the forefront of a researchers mind, with institutions 

incentivising the transition of research into novel products and/or services.  

The work in this thesis described the application of MIPs in multiple sensory 

platforms, with the research orientated towards investigating new ways of 

utilizing MIPs and sensing molecules.  

The current landscape of MIPs integrated into sensory platforms was 

discussed in chapter 2, concluding that the current synthetic procedures and 

methods incorporating MIPs need to become more reliable/reproducible to 

yield products that are suitable in a commercial setting. This said, MIPs still 

have excellent potential for revolutionising the field of sensing, and offering 

affordable products for the analysis of a whole host of molecules.  

MIPs’ unique selling point lies in the simplicity of the technology, solely 

comprising of a polymeric matrix that has complimentary nanocavities 

tailored towards the binding of a target molecule. The ways in which this 

nanocavity is synthesized may vary, yet the premise remains the same across 

the field. This simplicity lends itself to the cheap production of generic MIPs, 

with the constituent elements of a MIP comprising from a functional monomer, 

functional crosslinker, porogen, and initiator molecule (though component 

ratios would still need tweaking based on the selected target). All of which are 

commercially available in large amounts at low cost, primarily due to the 

advancements made in the chemical industry and the developments in 

polymer science over the last decades.  

The main restricting factor holding MIPs back from a commercial environment 

is the scaling of mass produced MIPs, where batch-to-batch variance is low and 
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reproducibility is high. Steps have been made towards resolving this matter 

with companies such as MIP diagnostics Ltd. [1] pathing the way with their 

solid phase synthesis of nanoMIPs. Their development allows the synthesis of 

highly reproducible nanoparticle MIPs by generating polymeric receptors on a 

column loaded with template functionalized glass beads. A polymer solution 

is added down the column, followed by exposure to UV light, and finally the 

elution of unreacted components/low affinity MIPs. The high affinity MIPs are 

then washed off the column with warm water, resulting in highly dispersed 

nanoMIPs in solution [2]. These nanoMIPs have therefore been applied in 

many applications, including lateral flow assays, low-throughput ELISA, high-

throughput ELISA and other sensory devices [3].  The solid phase synthesis of 

these nanoMIPs has been proven to be a game changer, however the 

limitations still exist with the current synthesis of these artisan MIPs being 

carried out on a small scale.  

The future commercial success of MIP-based sensing technology does not only 

rest in the hands of solid phase synthesis alone, other improvements to the way 

MIPs are being implemented into sensor platforms may hold just as much 

value, if not more.  In chapter 3, the use of MIPs in conjunction with the “Heat 

Transfer Method” (HTM) is presented, highlighting how the sensitivity of the 

platform could be improved by applying a new MIP deposition method. This 

technology is of high value, using a simple thermal resistor, a thermal couple, 

flow cell and power unit to measure the binding affinities of MIPs. The 

simplistic nature of the methodology is similar to other innovations in the field 

such as electrical impedance and quartz crystal microbalance (QCM), though 

easier and cheaper to create such a device in comparison. In theory, this is a 

technology that could be easily used in “the field”, being easily transportable 

and compact in comparison to other current analytical methods that require 

large equipment for analysis. This reasoning is why the technology was 

patented by Maastricht Univeristy and other participating universities, seeing 

the huge research and commercial potential of the platform. Currently this 

technology still remains in the developmental stages of a company coined 

“Sensip”(Maastricht university based spin-off company), calibrating the 

platform towards the detection of bacteria using surface imprinted polymer 

opposed to molecularly imprinted polymers [4]. The hurdle remains the same 

with this platform, the production of the receptor layers. 

A lot of products are commercial successes due to their ease of use and hand-

sized portability, a facet MIP based readout methods has not leaned into as of 
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yet. Chapters 4, 5, & 6 investigated producing MIP-based dye displacement 

assays removing the need for a readout platform all together. This approach 

took simple bulk imprinted MIPs, commercially available dyes and combined 

the two to create the dye displacement assay. The straightforward manner in 

which this displayed would make for the easy production of colorimetric 

assays from any MIP. A proposal was therefore made to investigate the 

feasibility of taking the technology and developing a product from it. Funding 

was applied for from NWO, outlining a strategy for the production of MIP-

based dye displacement assays for the rapid analysis of drug samples. The 

concept itself was highly promising, though again the reliability and 

reproducibility of MIPs was brought into question leading to funding be 

declined.  

Overall, the field of MIPs is not ready to be brought to the commercial sensing 

sector. Key obstacles must be overcome to even consider transitioning a 

product from a research environment, though a lot of MIP based technologies 

are on the cusp of achieving this. As with more traditional biosensors before 

them, it is only a matter of time before MIP based technologies see the market.  
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