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Figure 1: A) Drug bound to a healthy receptor; B) Drug bound to mutated 

receptor expressed on target tissue/organ; C) Drug bound to receptor C created 

with blocks A & B, where blocks A & B are attached to the mutated receptor.  

Blue ball is an attached drug. 
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Proposal: 
Currently many forms of treatments involve excessive concentrations of a desired drug where only a 

small amount is delivered to the target tissue/organ. Two mechanisms to overcome are the 

bioavailability and distribution of a drug. One solution to this problem is the production and self-

assembly of synthetic receptors on the target tissue/organ. 

Solution: 
A study from 2005 proposes the idea of using synthetic receptors to internalise cell-impermeable 

compounds which allows for targeted proteins and precise drug targeting (Peterson, 2005). 

Production of synthetic receptors has advanced in the last ten years from use in molecular 

recognition of insulin to affecting the regulators for protein activity (Chinai et al., 2011; Dutt et al., 

2011). Currently, adaptions using nanotechnology have overcome many of the limitations of cell-

impermeable compounds but does require specific receptors only expressed on the desired tissue or 

organ otherwise side-effects can occur (Peer et al., 2007). Nanocarriers, used as a delivery 

mechanism, may have toxic effects in the body due to problems with clearance and may be difficult 

to synthesise. 

One possibility is the addition of several building blocks around a specific receptor or group of 

receptors which can produce the desired specificity to the target tissue/organ cells. The idea of using 

a single receptor is to focus on very slight or indiscrete variation which normal drugs cannot 

differentiate between. The variation may be the result of a genetic mutation resulting in a change to 

the receptor which could be analysed and exploited using solid-state NMR spectroscopy. The 

changes in the receptor site could be targeted using the additional building blocks which can then 

create a very precise and specific site for drug delivery. An example of the single receptor can be 

seen in Figure 1.  

In Figure 1, 

there is no 

differentiation 

between A) and 

B) where a 

normal drug will 

attach to both a 

healthy receptor 

and the 

targeted 

receptor 

compared to C) 

where the 

combination of 

both A and B blocks binding to the targeted receptor produced a new receptor site C. The diagram in 

C shows that it requires the indent present in building block A to bind otherwise receptor site C will 

not form. It is possible that the indent could be incorporated into the original drug delivery 
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Diagram to show the use of two receptors to produce a synthetic receptor 

Figure 2: Diagram to show two different receptors bound with building 

blocks A and B which forms a receptor site for building block C attached 

with a drug. The two different receptors are marked 1 and 2. 
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mechanism but problems may arise due to non-selectivity between the healthy receptor and target 

receptor. The method proposed theoretically is more selective to the indent by optimising the 

receptor to form a drug fusion. 

 Another method could be the use of two expressed receptors only found in combination on the 

target tissue/organ cells. As shown in Figure 2, the receptors are bound together using similar 

building blocks in 

Figure 1 which form 

a jigsaw receptor.  

Although the 

appearance of two 

receptors only 

expressed on target 

cells may be rare, 

over expression of 

the key receptors in 

a certain cancer 

disorder will cause greater combinations of the synthetic receptor compared to those on a healthy 

tissue. If there was a receptor which is uniquely expressed on the target tissue, the secondary 

receptor could be a G-protein coupled receptor (GPCR), if utilised, could induce endocytosis which 

would uptake the drug into the cell (Hanyaloglu and von Zastrow, 2008). 

The application will have a major benefit to business as current drugs medications could be reduced 

due to the improved uptake and distribution to the target tissue/organ cells. The application of 

synthetic receptors could be used to modify healthy cells in the intestine to improve uptake of the 

desired drug which will decrease the first-pass effect which can increase the distribution in the body. 

Lowering the drugs that need to be prescribed will reduce the costs to various health care 

departments and may remove addictive qualities of drugs.  

The benefits of this application depend on which disorder or task this synthetic receptor would be 

designed for. An example for the use of the synthetic receptor model could be to target receptors 

not usually expressed such as several unique FGFR2 polypeptides in breast cancers which could be 

built to receptors which induce endocytosis, a similar building block strategy shown in Figure 2 

(Tannheimer et al., 2000). As well as targeting disorders, synthetic receptors could be utilised for 

chronic pain relief in the central nervous system or restoring receptors such as insulin. The proposed 

building block could be protein structures which have been used to create protein-drug fusions such 

as Bitox but in reverse designing a specific protein receptor on targeted tissues/organs (Ferrari et al., 

2011). Although, many problems regarding synthetic receptors need to be faced first such as protein 

folding and binding of the receptor as well as the formation of the new receptor sites. Formation of 

the new receptor site could result in binding of non-specific proteins but increased research into 

self-assembly and new protein analysing technologies will improve specificity and efficacy. I believe 

that this is a new innovate way to improve health care to a wide range of patients and will benefit 

nearly everyone without them knowing. 
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