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DESCRIPTION 
 

In the pharmaceutical and nutraceutical sectors, encapsulating plant extracts in biodegradable polymers for controlled 

release has shown promise. By increasing the stability, bioavailability and targeted distribution of herbal components, 

this approach improves their medicinal efficacy. Biodegradable polymers provide a sustainable and effective 

medication delivery method since they decompose into non-toxic byproducts after serving their purpose. By 

incorporating bioactive substances into a polymer matrix, the encapsulation technique creates a system that guards 

against degradation, regulates the pace of release and offers a way to release the active components gradually. 

 

Protecting the bioactive ingredients from environmental elements including light, air and moisture is one of the main 

benefits of encasing herbal extracts in biodegradable polymers. When exposed to these conditions, herbal extracts are 

frequently susceptible to deterioration, which may cause them to lose their medicinal qualities. The polymers serve as 

a barrier, encasing the extracts and halting their early deterioration. For substances like polyphenols, flavonoids and 

essential oils included in many herbal extracts that are unstable or break down rapidly in normal storage or 

physiological settings, this preservation is especially essential. This encapsulating technique also offers the important 

advantage of controlled release of herbal extracts. The efficacy of conventional herbal formulations is limited because 

their active components are sometimes released too fast, causing a sharp increase in concentrations followed by a 

sharp decrease.  
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It is possible to adjust the release rate to suit certain therapeutic requirements by encasing the extracts in biodegradable 

polymers. This is accomplished by choosing polymers with appropriate rates of breakdown and by including various 

release-modulating mechanisms. To enable the regulated and prolonged release of the bioactive components over a 

long length of time, the polymers can be engineered to break down in response to variations in pH, temperature, or 

enzyme activity. Natural, synthetic and hybrid polymers are frequently used to encapsulate herbal extracts. Due to 

their biodegradability, biocompatibility and frequent sourcing from renewable resources, natural polymers including 

gelatin, chitosan and alginate are appealing options for encapsulation. These polymers can also improve the stability 

and efficacy of the encapsulated herbal extracts by providing further functional advantages like alginate's 

mucoadhesiveness or chitosan's antibacterial qualities. Due to their well-defined characteristics, such as their capacity 

to form stable microparticles or nanoparticles and their configurable breakdown rates, synthetic biodegradable 

polymers like Poly (Lactic-co-Glycolic Acid) (PLGA) and Polycaprolactone (PCL) are also often utilized. 

 

Herbal extracts can be encapsulated in biodegradable polymers using a variety of methods, such as solvent 

evaporation, coacervation, spray-drying and electrospinning. In one of the most popular techniques, the polymer and 

herbal extract are dissolved in a solvent, which is subsequently evaporated to create the required polymeric matrix. 

Contrarily, coacervation entails the phase separation of a polymer solution to create microspheres or microcapsules 

that can contain the bioactive substances. To improve the solubility and bioavailability of herbal extracts that are 

poorly soluble, spray-drying and electrospinning are effective methods for producing nanoparticles or nanofibers. 

 

The herbal extracts' release profile can be modified after encapsulation to meet certain therapeutic requirements. For 

example, polymers with slower breakdown rates might be chosen if a gradual and prolonged release is needed. 

Alternatively, polymers that breakdown more quickly can be used to achieve quicker release profiles. By altering the 

polymer's molecular weight, cross-linking density, or the proportion of polymer to herbal extract, the encapsulating 

system may also be further customized. The nutraceutical and functional food sectors are also impacted by the creation 

of encapsulated herbal mixtures. Although many herbal extracts are taken as dietary supplements, their active 

ingredients frequently have limited bioavailability because to poor gastrointestinal absorption. Manufacturers can 

produce more powerful and effective goods by improving the solubility and bioavailability of these extracts using 

biodegradable polymers. This is especially crucial for herbal substances that are known to have health advantages but 

have low bioavailability in their natural forms, such curcumin, resveratrol and Epigallocatechin Gallate (EGCG). 

 

Finally, encapsulating herbal extracts in biodegradable polymers provides a sustainable and very efficient way to 

enhance the delivery of bioactive components. This method improves the therapeutic potential of herbal medications 

by offering focused distribution, regulated release and degradation protection. 


