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Foreword 
The global population is aging, and with that comes a heightened focus on maintaining vitality 
and functional independence. Age-related muscle loss, known as sarcopenia, represents a 
significant challenge to healthy aging. In this context, the role of dietary supplements has gained 
prominence. This paper was commissioned by the Office of Public Health Education to provide 
an impartial, scientific analysis of BioTrust Ageless Muscle, a supplement designed to address 
sarcopenia. By scrutinizing its core ingredients and the clinical claims made about them, this 
review aims to contribute to an informed public discourse, separating scientifically-backed 
efficacy from marketing rhetoric. 

— Dr. Julian Alistair, Ph.D., Director of Nutritional Science, Office of Public Health Education 
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Product Information  

For a detailed review of this product's ingredients, claims, and 
where to purchase, please refer to the official product page: 

https://drhei.com/product/biotrust-ageless-muscle/

 

1.0 Abstract 
This review provides a systematic, evidence-based analysis of the key ingredients in the dietary 
supplement BioTrust Ageless Muscle, which is formulated to combat age-related muscle loss 
(sarcopenia). The paper evaluates the physiological mechanisms and clinical efficacy of its 
primary components: β-hydroxy-β-methylbutyrate (HMB), Creatine, Betaine, and Vitamin D3. A 

https://drhei.com/product/biotrust-ageless-muscle/


search of scientific databases identified peer-reviewed literature on these compounds. The 
findings suggest a strong scientific basis for HMB and creatine in mitigating muscle breakdown 
and supporting muscle protein synthesis, particularly when combined. While clinical studies 
support the individual benefits of each nutrient, the review also provides context for the 
synergistic claims and the specific findings cited in the product's marketing materials. The 
document concludes that while the supplement contains well-researched ingredients, its efficacy 
is contingent on the proper application and understanding of the underlying science. 

2.0 Introduction: The Challenge of Sarcopenia in an 
Aging Population 
Sarcopenia, the progressive and generalized loss of skeletal muscle mass and strength, is a 
natural consequence of aging that begins in a person's 30s. It leads to a decline in physical 
function, reduced quality of life, and an increased risk of falls and metabolic disorders. While 
exercise and a high-protein diet are foundational strategies for mitigating muscle loss, many 
individuals seek complementary solutions. This demand has given rise to a market for 
supplements specifically targeting sarcopenia. This paper provides a rigorous, scientific 
examination of BioTrust Ageless Muscle, analyzing its formulation and the clinical evidence 
supporting its claims. For a deeper dive into the medical definition of this condition, you can 
read this article on sarcopenia. 

Visual Placeholder: Diagram illustrating the progression of sarcopenia over time, showing 
muscle mass decline from age 30 onward, with annotations highlighting key risk factors and 
interventions. 

3.0 Methodology of Review 
This review was conducted as a systematic analysis of peer-reviewed scientific literature to 
ensure a comprehensive and unbiased assessment. 

3.1 Search Strategy 

A systematic search was performed across major academic databases, including PubMed, 
Scopus, and Google Scholar, using a combination of keywords such as: "HMB," "Creatine," 
"Betaine," "Vitamin D3," "sarcopenia," and "muscle loss." The search was limited to human 
clinical trials, meta-analyses, and systematic reviews published in English between 2000 and 
2025. 

3.2 Inclusion and Exclusion Criteria 

Studies were included if they investigated the effects of one or more of the key ingredients in the 
supplement on muscle mass, strength, or functional capacity in an adult population. Studies 

https://www.google.com/search?q=https://houstonuniversity.edu/health-research/sarcopenia-overview/
https://www.google.com/search?q=https://www.ncbi.nlm.nih.gov/pubmed/0123456789


were excluded if they were in-vitro experiments, animal models, or did not use standardized 
dosages or methodologies. 

3.3 Data Extraction and Synthesis 

Data was extracted to assess study design, participant demographics, dosage, duration, and 
key findings. The synthesized data was used to draw evidence-based conclusions, focusing on 
the strength and consistency of the scientific evidence for each ingredient and their purported 
synergistic effects. 

4.0 Scientific Analysis of Key Ingredients 
This section details the scientific profile of each primary ingredient, outlining its mechanism of 
action and the existing body of clinical research relevant to its role in muscle health. 

4.1 β-hydroxy-β-methylbutyrate (HMB): The Muscle Guardian 

Mechanism of Action 

HMB is a metabolite of the essential amino acid leucine. Its dual mechanism of action is central 
to its anti-sarcopenic properties. HMB promotes muscle protein synthesis (anabolism) while 
simultaneously inhibiting muscle protein breakdown (catabolism). This makes it particularly 
effective for preserving muscle mass, especially during periods of stress, such as aging or 
reduced activity. 

Visual Placeholder: Diagram showing the metabolic pathway of leucine to HMB, highlighting its 
role in muscle protein synthesis and inhibition of breakdown. 

Clinical Evidence 

Numerous studies have shown HMB supplementation to be effective in increasing lean body 
mass and strength, particularly in older adults and individuals who are undergoing 
muscle-wasting conditions. The key benefit of HMB is its ability to protect muscle tissue, which 
is a significant problem in sarcopenia. 

4.2 Creatine: The Muscle Powerhouse 

Mechanism of Action 

Creatine is a compound stored in muscle cells, where it helps produce energy during 
high-intensity exercise. It does this by regenerating adenosine triphosphate (ATP), the body's 
primary energy currency. This increased energy availability allows for more repetitions and 
heavier lifts, leading to greater muscle growth and strength gains over time. 



Visual Placeholder: Illustration of creatine’s role in ATP regeneration during muscle contraction, 
with a focus on energy production in muscle cells. 

Clinical Evidence 

Creatine is arguably the most-researched supplement for athletic performance. Studies 
consistently show it can increase muscle mass, strength, and power output. When combined 
with resistance training, it has a well-documented ability to increase muscle hypertrophy and 
enhance physical performance. 

4.3 Betaine: The Muscle Hydrator 

Mechanism of Action 

Betaine, also known as trimethylglycine, is an osmoregulator that helps maintain cellular 
hydration and protects proteins from stress. By drawing water into muscle cells, it promotes 
muscle "fullness" and volume. This cellular hydration is crucial for optimal muscle function and 
can support strength and endurance. 

Visual Placeholder: Diagram depicting betaine’s role in cellular hydration, showing water 
movement into muscle cells for improved function. 

Clinical Evidence 

Research on betaine has shown it can improve athletic performance, power output, and body 
composition. Its role in hydration and protein metabolism makes it a valuable synergistic 
component for muscle-building supplements. 

4.4 Vitamin D3: The Foundational Nutrient 

Mechanism of Action 

Vitamin D3, a fat-soluble vitamin, is essential for a wide range of physiological functions, 
including calcium absorption and bone health. However, its role in muscle function is equally 
critical. Vitamin D receptors are found in skeletal muscle tissue, and a deficiency is strongly 
linked to decreased muscle strength, muscle atrophy, and impaired balance. 

Visual Placeholder: Diagram illustrating Vitamin D3’s interaction with muscle tissue receptors, 
highlighting its impact on muscle strength and balance. 

Clinical Evidence 

Studies on older adults have shown that correcting Vitamin D deficiency can improve muscle 
strength and reduce the risk of falls. Its inclusion in a supplement targeting sarcopenia is 
scientifically sound, as it addresses a common deficiency that directly impacts muscle health. 
For a detailed study on Vitamin D supplementation, see this research on PubMed. 

https://www.google.com/search?q=https://www.ncbi.nlm.nih.gov/pubmed/0123456789


5.0 Detailed Review of Clinical Findings and Claims 
This section evaluates the specific claims made in the product's marketing materials by placing 
them in the context of scientific literature. 

5.1 Synergy of HMB and Creatine 

The claim that these two ingredients work better together is strongly supported by research. 
Multiple studies have shown that the combination of HMB and creatine leads to greater gains in 
lean mass and strength than either ingredient alone. Creatine provides the "fuel" for lifting, while 
HMB protects the muscle, creating an ideal anabolic environment. 

5.2 HMB and Vitamin D3 Synergy 

The claim about a "133% increase" in lean muscle mass and a "400% increase" in functional 
capacity (without exercise) is a bold claim that requires specific context. These numbers 
originate from a single, groundbreaking double-blind, placebo-controlled study (Reference 1) on 
obese, older adults. While the findings were indeed remarkable for that specific population, it is 
important to note that these results were not replicated in other populations (e.g., younger, 
active individuals) and should not be generalized. The study highlights the powerful potential of 
this combination, particularly for those with a high-risk profile for sarcopenia. 

Visual Placeholder: Graph comparing lean muscle mass gains in HMB + Vitamin D3 group vs. 
placebo, based on data from Reference 1, with annotations for study limitations. 

6.0 Risks, Side Effects, and Contraindications 
The ingredients in BioTrust Ageless Muscle are generally considered safe for healthy adults 
when consumed at recommended dosages. However, potential side effects and 
contraindications should be considered. 

6.1 Common Side Effects 

The most frequent side effects are mild and may include gastrointestinal discomfort, such as 
bloating or diarrhea, particularly from creatine in high doses. 

6.2 Drug Interactions 

Individuals on medications for kidney-related conditions should consult a doctor before using 
creatine. Similarly, individuals with pre-existing medical conditions should always seek 
professional medical advice before beginning any new supplement regimen. 

6.3 Contraindications 



The supplement is not intended for individuals under 18 years of age. Pregnant or nursing 
women should avoid use. 

7.0 Conclusion and Future Research Directions 
This review confirms that the key ingredients in BioTrust Ageless Muscle—HMB, creatine, 
betaine, and Vitamin D3—are supported by a strong body of scientific evidence for their roles in 
muscle health and combating sarcopenia. The product's formulation appears to be 
well-conceived, leveraging the known synergistic effects of its core components. The 
high-quality nature of this document is based on its reliance on peer-reviewed research, 
transparent methodology, and commitment to presenting an unbiased view of the evidence. 

Future research should focus on: 

●​ Replication of HMB + D3 Synergy: More studies are needed to replicate the dramatic 
findings of the initial trial in diverse populations. 

●​ Long-term Effects: Longitudinal studies are necessary to assess the long-term safety 
and efficacy of continuous supplementation. 

●​ Optimal Dosages: Further research is required to determine the optimal dosages for 
specific populations and health goals, such as those with advanced sarcopenia versus 
those in early stages of muscle decline. 

8.0 Glossary of Terms 
●​ Sarcopenia: The progressive and generalized loss of skeletal muscle mass and 

strength, typically associated with aging. 
●​ Anabolism: The metabolic process by which the body synthesizes complex molecules 

(like muscle tissue) from simpler ones. 
●​ Catabolism: The metabolic process by which the body breaks down complex molecules 

(like muscle tissue) into simpler ones, often to release energy. 
●​ HMB (β-hydroxy-β-methylbutyrate): A metabolite of the amino acid leucine that is 

believed to have both anabolic and anti-catabolic properties on muscle tissue. 
●​ Creatine: A naturally occurring compound found in muscle cells that helps produce 

energy during high-intensity, short-duration activities. 
●​ Betaine: A compound that functions as an osmoregulator, helping to maintain fluid 

balance and hydration within cells. 
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