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Entrapping digestive enzymes with engineered silica particles reduces metabolic risk factors – evidence 
from preclinical and clinical investigations
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Mesoporous silica particles (MSPs) are thermally and chemically stable porous materials composed of pure silica 
and have attracted substantial attention for their potential uses in biomedical applications1,2. By carefully 

tailoring the MSP characteristics (controlled surface area, pore volume, pore size, particle size and morphology), we 
have engineered a silica particle (SiPore15™) that efficiently entraps key gastrointestinal digestive enzymes. Preclinical 
investigations illustrate how pancreatic lipase and α-amylase are sequestered by SiPore15™ in vitro. This phenomenon 
is also demonstrated in a mouse intestine model ex vivo, where the enzyme activity in the SiPore15™ exposed murine 
duodenal fluid is substantially decreased3. We hypothesize that SiPore15™ acts by lowering the enzyme activity in the 
small intestine, subsequently resulting in decreased digestion of macronutrients, leading to reduced calorific uptake 
at the organism level 4. To date, 60 human subjects have been orally treated with 9 g/day of SiPore15™. A First-in-
Man (FiM) trial has been completed with healthy volunteers (n=10) and obese participants (n=10). The clinical 
effects observed in the obese participants were significant reduction in metabolic and cardiovascular risk factors 
such as HbA1c (net reduction of 1.7 mmol/ml, - 5%) and LDL-cholesterol (net reduction of 0.4 mmol/L, - 15%). The 
observed adverse events were mild and transient 5. SiPore15™’s innovative mode of action, combined with the effects 
observed in obese subjects and the promising safety profile, makes SiPore15™ an exciting candidate for treatment/
prevention of metabolic diseases. A second trial with prediabetic/type 2 diabetes patients (n=40) is ongoing and the 
results will be reported in the second half of 2019 (clinicaltrials.org ID no. NCT03823027).
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Figure legend: A closer look at SiPore15™
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