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ABSTRACT 

Natural polymers with great therapeutic and pharmaceutical potential include resins, gum, and mucilage. These natural 

resources and their various properties are important in contemporary drug preparations and traditional medicine. Excipients 

that are employed to make tablets, capsules, controlled-release systems, and topical preparations are resins, gums, and 

mucilages. They have been studied as anti-inflammatory, antimicrobial, antioxidant, gastroprotective and immunomodulatory 

in the management of several conditions such as arthritis, gastrointestinal diseases and wound healing. In addition, they are 

biocompatible, biodegradable, and are sustainably sourced, among other qualities that present them as alternatives to 

synthetic polymers. Such obstacles as fluctuation in natural sources and the necessity of standardization, however, persist. 

The developments in structural modifications, artificial intelligence modeling and applications in regenerative medicine and 

3D-printed systems are very promising in the improvement of their application in drug delivery and tissue engineering. This 

review explains the classification, treatment characteristics, and applications of such natural polymers in industries and their 

future in other fields. 
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INTRODUCTION 

Plant-based resins, gums, and mucilages are 

naturally occurring materials that are known to have 

structural, functional and therapeutic value. (Shiam 

MAH, et al., 2025& Martinotti S et al 2025) Resins are 

nonvolatile amorphous substances that are usually 

released by plants in response to injury and that dissolve 

in organic solvents but are insoluble in water. Plant 

exudates which are pathological or physiological and 

mostly made of complex polysaccharides that dissolve or 

swell easily in water to create viscous solutions are called 

gums. Mucilages on the contrary are normal products of 

metabolism that are present in plant cells and they are 

defined by its high hydrophilicity and its ability to 

develop gels. These are natural polymers, which are 

mostly derived by the use of trees, shrubs, seeds, leaves 

and the sea which means that they are biodegradable and 

can be renewed which is why they are seen as an 

attractive alternative to synthetic excipients Medicinal 

Resin Ancient civilizations use resins, gums and 

mucilages, which were highly important in traditional 

medicine systems like Ayurveda, Unani, Traditional 

Chinese Medicine and Greco-Arab medicine.( 

Fernández-Martínez MC et al., 2024 & Van Rooyen B et 

al., 2024) Both myrrh and frankincense had antiseptic, 

anti-inflammatory, and wound-healing properties and 

gums and mucilages were widely used as demulcents, 

laxatives, and anti-inflammatory agents in the 

gastrointestinal and respiratory system. These substances 

of nature were also used as binders, to suspend and 

provide protection to the substances used in earlier 

pharmaceuticals thus indicating their extensive 

applicability in drug preparations and therapy. Natural 
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polymers have again attracted scientific and industrial 

interest in recent years as some increasingly question the 

toxicity, environmental persistence and regulatory issues 

surrounding synthetic polymers. (Yang Y, Sun X, et al., 

2024) The resins, gums, and mucilages have been of 

relevance due to their eco-compatible, bio-compatible, 

and economical properties with various pharmaceutical 

applications which include; controlled drug delivery, 

tissue engineering and nanocarrier systems. (Matini A et 

al., 2025) Functional versatility these further 

improvements in polymer characterization, modification 

methods, and quality standardization have made them 

applicable to the modern dosage form and biomedical 

technologies.  

 

Objectives and Scope of the Review 

The current review will give an overall 

description of resin, gum, and mucilages with a specific 

focus on their natural sources, physicochemical 

properties, and pharmaceutical importance. (Parvin N et 

al., 2025 & Muthoni A et al., 2025) It discusses their 

conventional and modern uses, functionality mechanisms 

as excipients, and use in advanced systems of drug 

delivery. Also, issues of variability, standardization, and 

regulatory acceptance are discussed, and future 

opportunities of research and industrial application of 

these natural polymers in sustainable pharmaceutical 

development are outlined.  

 

Colon-Targeted Delivery and Transdermal Films 

Colonic microflora can easily degrade natural 

polysaccharide through enzyme action and this is what 

makes them an attractive delivery system of drugs to the 

colon. (Nining N et al., 2025) These polymers are not 

completely degraded in the upper gastrointestinal tract 

and liberate drugs selectively in the colon. Mucilages and 

gums have been used as film forming and rate regulating 

agents in transdermal drug delivery and have been found 

to enhance flexibility, adhesiveness and prolonged drug 

permeation through the skin. (Abdi G et al., 2024 & 

Tahmouzi S, et al., 2023) 

 

Use in Cosmetics and Nutraceuticals 

In addition to pharmaceuticals, resins, gums, 

and mucilages are of great importance to the cosmetic 

and nutraceutical formulations because of their safety 

profile and their multifunctional work. Their use in these 

areas has also been inspired by the demand among 

consumers on natural and sustainable ingredients. (Naini 

MA et al., 2023) 

 

Emulsifiers and Stabilizers 

Gums have been utilized in cosmetic and 

nutraceutical products and serve as natural stabilizers and 

emulsifiers in reducing interfacial tension to avoid phase 

separation. (Rodríguez-González F et al., 2021)They 

enhance textures, mouthfeel and product consistency and 

can be used in creams, lotions, syrups, and functional 

beverages because of their viscosity improving 

properties. (Ammon HPT. et al, 2002 & Bahú JO, et al 

2021) 

 

Skin-Soothing and Protective Agents 

Mucilages and some resins have relaxing, 

humidifying and protective properties on the skin and 

mucous membranes. (Banaś K et al., 2021 & Corazza E, 

et al., 2022) They have film forming and water retention 

properties that assist them in keeping the skin hydrated, 

less irritated, and enhance barrier activity. These 

properties facilitate their extensive application in 

dermatological preparations, herbal cosmetics and 

nutraceutural products directed to the area of 

gastrointestinal and skin health. (Gara-Ali M et al 2025) 

 

Comparisons with Synthetic Polymers 

In comparison to synthetic polymers, natural 

polymers tend to be more biocompatible, less toxic and 

more widely accepted by patients. (Kaspute G et al., 

2025) Although synthetic materials can be considered 

more mechanically strong and dependable, they tend to 

provoke the questions connected with the safety, 

accumulation, and preservation of the materials during 

the long-term period. (Vidić M et al. 2025) Although 

variability and standardization are difficult to overcome, 

natural polymers are a safer and more sustainable option, 

especially in oral, topical, and controlled drug delivery  
 

 

Table 1: Classification of Natural Polymers (Resins, Gums, and Mucilage) 

 

Polymer Type Source Properties Applications 

Resins 

 

Plants (e.g., Boswellia, 

Commiphora) 

Hydrophobic, insoluble in 

water 

Anti-inflammatory, wound healing, 

cosmetics 

Gums 

 

Trees, shrubs, seeds (e.g., 

Acacia) 

Hydrophilic, water-soluble, 

thickening 

Excipients, emulsifiers, stabilizers in 

pharma 

Mucilages 

 

Seeds, leaves, roots (e.g., 

Plantago ovata, Aloe) 

Gel-forming, high water-

binding capacity 

Gastroprotective, demulcent, topical 

formulations 
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Table 2: Therapeutic Properties of Resins, Gums, and Mucilages 

 

Therapeutic Property Polymer Type Bioactive Components Common Uses 

Anti-inflammatory 

 

Boswellia, Gum 

Guggul 

Boswellic acids, Gum 

guggulsterone 

Arthritis, inflammatory bowel disease, 

joint pain 

Antimicrobial 

 

Resins, Gums 

 

Phenolics, terpenoids, 

essential oils 

Skin infections, oral health, preservatives 

 

Antioxidant 

 

Gums, Mucilages 

 

Polyphenols, flavonoids 

 

Scavenging free radicals, protection 

against oxidative stress 

Gastroprotective 

 

Mucilages (e.g., 

Aloe, Hibiscus) 

Polysaccharides, mucilage 

components 

Soothing action in gastritis, ulcers 

 

Immunomodulatory Boswellia, Aloe Triterpenes, polysaccharides Immune support, wound healing 

 

Table 3: Applications of Natural Polymers in Pharmaceutical, Food, and Cosmetic Industries 

 

Industry Application Polymer Types Used Key Benefits 

Pharmaceutical 

 

Excipients in tablets, controlled-

release systems 

Gums, Mucilages, Resins 

 

Biocompatibility, controlled 

release 

Food Industry 

 

Emulsifiers, stabilizers, 

thickeners 

Guar gum, Acacia gum, 

Mucilage from Aloe 

Texture enhancement, stability, 

longer shelf life 

Cosmetics 

 

Moisturizers, skin care products 

 

Mucilages, Resins, Gums 

 

Hydration, skin-soothing, anti-

aging 

 

Figure:1 Physicochemical and 

Pharmacognostic Properties 

Figure:2 Extraction and Purification 

Techniques 

Figure:3 Pharmaceutical 

Applications 

  
  

 

 

Marker-Based Identification 

The Marker-based identification has become an 

important method of authentication and quality control of 

natural polymers. (Dresler S et al., 2025 & Rocha MEB, 

et al., 2024) These indicators are commonly particular 

chemical compounds or phytochemical constituents 

which are used as a marker of the appropriate species or 

type of plant 

 

Challenges in Standardizing Natural Mixtures 

There are a number of difficulties associated 

with standardising natural mixtures such as resins, gum 

and mucilages because of the variation present in their 

chemical makeup. (Kellersztein I et al., 2024 & Lhotská 

I, et al., 2024) The quality and properties of these 

materials may be affected by various factors which may 
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include geographical location, harvest time, plant species 

and the extraction method. 

 

Industrial and Commercial Perspectives 

There have been impressive growth of natural 

polymers like resins, gums, and mucilages in the various 

industries including food, pharmaceutical and cosmetic 

industries. (Yang Z et al., 2025 & Antunes EC et al., 

2024) The polymers are used as emulsifiers, stabilizers, 

and thickening agents in the food sector to enhance the 

texture, viscosity, and shelf life of different products in 

the food industry a few examples are sauces, dressings, 

and soft drinks. 

 

Innovations in Gum and Mucilage-Based 

Biomaterials 

Natural polymers are becoming more capable of 

use in industry with the latest advancements in the field 

of gum and mucilage-based biomaterials. (Zheng R, et 

al., 2024) The research is aimed at the modification and 

the enhancement of the properties of these polymers to 

enhance their functionality and increase their scope of 

applications. 

 

CONCLUSION 

Resins, gums, and mucilages are the natural 

polymers that have been widely used as therapy and have 

a tremendous pharmaceutical potential. The diversity of 

their application in the modern drug preparations, their 

biocompatibility, their biodegradability as well as their 

sustainability render them viable alternatives to synthetic 

polymers in pharmaceutical, food and cosmetic 

industries. The natural ingredients are very diverse in 

functionality including, but not limited to: excipients in 

controlled release formulation, binders, disintegrants and 

suspending agents, therapeutic properties, such as: anti-

inflammatory, anti-microbial and anti-oxidant effects. 

However, challenges that involve irregularities in natural 

sources, the need in the standardization that is regular, 

and the complications of ensuring the quality consistency 

are present. The future of these polymers is being 

developed in the direction of structural modification, 

modelling polymer behavior using AI, and regenerative 

medicine and 3D printing. Due to further research and 

innovation, resins, gums, and mucilages will still play an 

even bigger role in the design of targeted drug delivery 

systems, personalized medicine and sustainable and 

greener pharmaceutical functions. 
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