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Scavenging of Copper from 

Amphiphilic Glycopeptides for 

the Creation of Supramolecular 

Hydrogels 

Enzyme-loaded hydrogels have potential uses as catalytic 

reactors to convert prodrugs into anti-cancer drugs in vivo. 

The hydrogels are formed by amphiphilic glycopeptides 

synthesized by copper catalyzed Huisgen reactions. 

Residual copper is scavenged using SiliaMetS Triamine.  

about SiliaMetS in our brochure “Solutions for 
Scavenging of Metal & Organic Impurities”. 
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In vivo catalytic reactors transform prodrugs into therapeutic drugs directly at the disease site. However, current options tend to 

be either invasive (needing incisional surgery to be transplanted) or are not widely applicable to deeper disease sites. 

Nishimura’s team at Shinshu University fabricated supramolecular hydrogels (i.e., cross-linked fiber networks that swell) 

encapsulated with enzymes as a less invasive, more widely applicable solution for in vivo catalytic reactors. 

Hydrogel Preparation

The biocatalytic supramolecular shear-thinning hydrogels are fabricated by self-assembly of amphiphilic carbohydrate-

conjugated diphenylalanine derivatives. The amphiphilic glycopeptides are synthesized by a copper catalyzed Huisgen reaction 

as shown in Figure 1. Residual copper (Cu) was scavenged using SiliaMetS Triamine (r.t. in DMF, number of equivalent 

unknown, reaction time unknown, concentration of Cu before and after scavenging unknown, scavenging yield unknown).  

Figure 1: Carbohydrate-conjugated naphthalene diphenylalanine hydrogelator synthesis 

Hydrogel Properties 

Carbohydrates and naphthalene diphenylalanine were expected to form gels in aqueous solutions. As expected, the gels were 

formed within 10 minutes. β-Galactosidase enzymes were encapsulated in the gel, and its biocatalytic activity while 

encapsulated was confirmed in cell-culture environments. The enzymes were retained within the gels for up to 9 days under the 

experimental conditions.  

Conclusion 

Enzyme-loaded hydrogels could convert prodrugs into anticancer drugs that inhibit cancer cell growth, with the potential to be 

injectable for non-invasive in vivo catalytic activities. Residual copper from the catalytic reaction to prepare the hydrogel was 

removed by SiliaMetS Triamine.  

Sakamoto et al., Langmuir, 2022, 38, 5883 – 5890.
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