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ABSTRACT 

Herbal medicated gummies have emerged as an innovative pediatric-friendly nutraceutical delivery 

system that combines therapeutic efficacy with improved patient acceptability. Conventional pediatric 

dosage forms such as tablets, capsules, and bitter syrups frequently suffer from poor compliance due to 

swallowing difficulties, unpleasant taste, and inaccurate administration. Herbal gummies provide a soft, 

chewable hydrocolloid matrix capable of incorporating botanical extracts, vitamins, minerals, and 

functional bioactives in a highly palatable format. This review comprehensively discusses the formulation 

science, therapeutic applications, and manufacturing considerations associated with pediatric herbal 

gummies. Special emphasis is placed on herbal components such as ginger, cardamom, tulsi, chamomile, 

beetroot, and probiotics for supporting immunity, gastrointestinal wellness, respiratory comfort, cognitive 

function, and nutritional supplementation in children. Furthermore, the article explores hydrocolloid 

polymer systems including gelatin, pectin, and agar-agar, along with key quality parameters such as 

syneresis control, taste masking, moisture stability, and disintegration behavior. Regulatory and safety 

concerns associated with pediatric nutraceuticals are also highlighted. Collectively, these findings 

establish herbal medicated gummies as a promising advancement in pediatric healthcare and preventative 

nutrition. 
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INTRODUCTION 

Pediatric healthcare continuously faces challenges associated with medication adherence and acceptability. 

Children often exhibit resistance toward conventional oral dosage forms such as tablets, capsules, and bitter 

liquid syrups because of swallowing difficulties, unpleasant organoleptic properties, and fear associated 

with medication intake. These barriers significantly compromise therapeutic compliance and reduce 

treatment effectiveness in long-term healthcare management. Recent advances in nutraceutical science and 

pediatric formulation technologies have encouraged the development of alternative delivery systems that 

are both therapeutically effective and patient-friendly. 

Herbal medicated gummies represent one of the most promising innovations in 

pediatric nutraceutical delivery. These chewable hydrocolloid systems consist of soft gel-like matrices 

formulated using polymers such as gelatin, pectin, agar-agar, and carrageenan. The gummies are designed 

to deliver botanical extracts, vitamins, minerals, probiotics, and functional food ingredients in a palatable 

and visually attractive form suitable for children. The pleasant texture, fruity flavors, and ease of 

administration significantly improve patient compliance compared to rigid dosage forms. 

In addition to convenience, gummy formulations provide important pharmaceutical advantages. Chewing 

accelerates matrix disintegration and improves the release of active phytoconstituents within the oral 

cavity and gastrointestinal tract. Hydrocolloid matrices also protect sensitive botanical compounds from 

environmental degradation while supporting controlled release characteristics and enhanced 

bioavailability. These systems are increasingly utilized for pediatric immune support, digestive wellness, 

respiratory comfort, nutritional supplementation, and cognitive health management. 

 

NEED OF WORK 

Pediatric populations require dosage forms that are safe, palatable, easy to administer, and capable of 

delivering precise therapeutic quantities. Conventional formulations such as syrups often present issues 

including inaccurate dosing, microbial instability, spillage, refrigeration requirements, and unpleasant 

taste. Solid oral dosage forms, although chemically stable, are unsuitable for many children due to 

swallowing limitations and medication aversion. 

Herbal medicines possess significant therapeutic potential for pediatric health support; however, their 

natural bitterness, pungency, and earthy flavor profiles frequently limit acceptance among children. 

Furthermore, parents increasingly seek natural, clean-label, sugar-free, and non-synthetic alternatives to 

conventional pediatric supplements. There is therefore a critical need to engineer pediatric-friendly 

nutraceutical systems capable of masking undesirable tastes while maintaining the stability and bioactivity 

of herbal constituents. Herbal medicated gummies successfully address these concerns by integrating 

hydrocolloid technology with natural botanicals and pleasant sensory characteristics. 
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AIM AND OBJECTIVES 

The primary aim of this review is to analyze the formulation strategies, therapeutic applications, and quality 

considerations associated with herbal medicated gummies developed specifically for pediatric use. 

The operational objectives include: 

• To evaluate the role of hydrocolloid polymers such as gelatin, pectin, and agar-agar in pediatric 

gummy formulation. 

• To review the therapeutic applications of herbal gummies in pediatric immunity, 

gastrointestinal wellness, respiratory support, and nutritional supplementation. 

• To examine formulation challenges including taste masking, moisture migration, and 

stability preservation. 

• To analyze modern sugar-free pediatric gummy technologies utilizing natural sweeteners and 

polyols. 

• To discuss regulatory frameworks and quality standards governing pediatric herbal nutraceuticals. 

 

REVIEW OF LITERATURE 

Recent investigations have demonstrated substantial progress in pediatric gummy formulation 

technologies. Yadav et al. developed herbal-enriched nutraceutical gummies containing Elettaria 

cardamomum, Amomum subulatum, Zingiber officinale, and Beta vulgaris extracts for pediatric health 

applications. Their studies revealed that gelatin concentrations around 8% produced optimal texture, 

chewiness, and physical stability while preventing syneresis. 

Manzoor et al. reviewed the broad applications of food hydrocolloids in nutraceutical delivery systems and 

highlighted their ability to improve sensory properties, gastrointestinal stability, and controlled release 

behavior of bioactive compounds. Their findings emphasized the importance of hydrocolloid matrices in 

modern pediatric functional foods. 

Research by Ullah et al. examined the beneficial role of botanical extracts and nutraceutical 

supplementation during childhood. The study demonstrated the effectiveness of herbal components such 

as chamomile, mint, echinacea, ginger, and fennel in managing respiratory discomfort, digestive 

disturbances, and immune support in pediatric populations. 

Furthermore, recent pharmaceutical reviews have highlighted that chewable oral delivery systems 

significantly improve adherence among pediatric and dysphagic populations while enabling accurate 

dosing and improved therapeutic acceptability. 
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POLYMER CHEMISTRY OF PEDIATRIC GUMMY MATRICES 

Gelatin-Based Systems 

Gelatin remains one of the most widely utilized hydrocolloids in pediatric gummies because of its excellent 

elasticity, smooth mouthfeel, and thermoreversible properties. Derived from collagen hydrolysis, gelatin 

forms stable three-dimensional networks capable of entrapping water and active phytoconstituents 

uniformly. 

The ideal gelatin concentration for pediatric gummies generally ranges between 8–10% w/v. At these 

concentrations, the gummies exhibit balanced hardness, chewiness, and rapid oral disintegration suitable 

for children. Excessive gelatin concentrations may generate tough and rubbery textures that reduce 

acceptability. 

Plant-Based Hydrocolloids 

Growing demand for vegan and allergen-free pediatric products has accelerated the utilization of plant-

derived hydrocolloids such as pectin, agar-agar, and carrageenan. Pectin forms soft elastic gels under 

acidic conditions and is highly suitable for fruit-based pediatric formulations. Agar-agar provides superior 

thermal stability and maintains structural integrity at room temperature. 

Hybrid hydrocolloid systems combining pectin and carrageenan are frequently employed to improve 

chewiness and reduce brittleness in vegan gummy systems. 

 

THERAPEUTIC APPLICATIONS OF PEDIATRIC HERBAL GUMMIES 

Immune Support and Respiratory Wellness 

Children are highly susceptible to respiratory infections and seasonal immune disturbances. Herbal 

gummies formulated with tulsi (Ocimum sanctum), ginger (Zingiber officinale), turmeric (Curcuma longa), 

and cardamom extracts provide immunomodulatory and anti-inflammatory benefits. 

Ginger contains gingerols and shogaols that support respiratory comfort and gastrointestinal stability, 

whereas tulsi demonstrates adaptogenic and antimicrobial properties. Cardamom essential oils help soothe 

throat irritation and improve respiratory function. 

Gastrointestinal Wellness 

Digestive irregularities, nausea, constipation, and poor gut microbiota balance are common paediatric 

concerns. Herbal gummies containing ginger, fennel, peppermint, probiotics, and dietary fibers support 

gastrointestinal function and microbial balance. 

Fiber-enriched hydrocolloid gummies assist bowel regularity while probiotics enhance intestinal 

microbiota composition and digestive immunity. Hydrocolloid matrices additionally protect probiotic 

organisms during storage and gastrointestinal transit. 

Nutritional Supplementation 

Pediatric nutritional deficiencies remain a major global healthcare issue. Herbal medicated gummies 

fortified with beetroot extract, vitamins, minerals, and fruit concentrates provide a convenient 

supplementation strategy. 

Beetroot extract supplies betalains, iron, antioxidants, and natural coloring agents, reducing the need for 
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synthetic dyes in pediatric products. Such formulations support growth, energy metabolism, and overall 

nutritional status. 

Cognitive and Emotional Support 

Modern pediatric lifestyles involving academic stress, excessive screen exposure, and sleep disturbances 

have increased interest in natural cognitive support supplements. Herbal gummies containing chamomile, 

lemon balm, ashwagandha, and lavender extracts are increasingly investigated for stress modulation and 

relaxation support. 

Chamomile contains apigenin, a flavonoid associated with calming neurological effects, while 

ashwagandha exhibits adaptogenic properties that may support stress resilience. These herbal systems 

provide non-sedative wellness support suitable for pediatric populations under medical supervision. 

 

QUALITY EVALUATION PARAMETERS 

 

Table 1: Quality evaluation parameter. 

 

QUALITY TEST 

 

TARGET 

RANGE 

 

OBSERVED 

RANGE 

 

TESTING METHOD 

pH 3.0 – 5.0 3.8 – 4.5 Digital pH Meter 

Thickness 4 – 10 mm 5 – 8 mm Vernier Caliper 

Weight Uniformity  

±5% variation 

 

5.5 g ± 0.2 g 

 

Analytical Balance 

Moisture Content 10 – 25% 15 – 20% Loss-on-Drying 

 

Disintegration Time 

 

<15 min 

 

6 – 9 min 

USP Disintegration 

Apparatus 

Syneresis Minimal Negligible Stability Evaluation 

 

Microbial Load 

Within 

pharmacopeial 

limit 

 

Pass 

 

Microbial Limit Test 
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FORMULATION CHALLENGES AND ENGINEERING SOLUTIONS 

Taste Masking 

One of the major challenges in pediatric herbal formulations is masking the bitterness and pungency of 

botanical extracts. Modern gummy technologies utilize natural fruit flavors, citric acid, erythritol, xylitol, 

and stevia to improve palatability without excessive sucrose incorporation. 

Polyols additionally create a cooling sensation during dissolution, reducing bitterness perception and 

improving sensory acceptance in children. 

Thermal Stability of Herbal Actives 

Many pediatric herbal ingredients are thermolabile and degrade under high processing temperatures. 

Modern starchless gummy depositing systems operate at lower thermal ranges to preserve botanical 

activity, vitamin integrity, and antioxidant potential. Low-temperature processing additionally shortens 

cooling time and improves product clarity and uniformity. 

REGULATORY AND SAFETY CONSIDERATIONS 

Pediatric nutraceuticals require stringent quality evaluation because children are more vulnerable to 

contamination, overdosing, and ingredient interactions. 

Regulatory agencies including the Food and Drug Administration, European Food Safety Authority, and 

Food Safety and Standards Authority of India establish limits for microbial contamination, heavy metals, 

pesticide residues, and labeling requirements.  

Manufacturers must ensure: 

• Accurate dosage uniformity 

• Child-safe packaging 

• Non-toxic excipients 

• Absence of choking hazards 

• Stability validation 

• Proper allergen declarations 

Clinical supervision and scientifically validated dosing remain essential when administering herbal 

nutraceuticals to pediatric populations. 

 

CONCLUSION 

Herbal medicated gummies represent a significant advancement in pediatric nutraceutical and 

pharmaceutical delivery systems. By combining natural botanical therapeutics with palatable hydrocolloid 

matrices, these formulations effectively address major compliance barriers associated with traditional 

pediatric dosage forms. Scientific evidence demonstrates that optimized gelatin and plant-based gummy 

systems provide excellent texture stability, controlled disintegration, pleasant sensory properties, and 

reliable bioactive delivery. 

The incorporation of herbal ingredients such as ginger, tulsi, cardamom, chamomile, probiotics, and 

beetroot further enhances the therapeutic value of pediatric gummies for immune support, gastrointestinal 

wellness, nutritional supplementation, and emotional balance. Continued advancements in sugar-free 
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formulation technologies, low-temperature processing, and hydrocolloid engineering are expected to 

expand the future role of pediatric herbal gummies in preventative healthcare and child wellness 

management. 
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