
Comprehensive Technical Monograph:
LiposoMore™ Liposomal Vitamin B2
Powder
1. Executive Summary
This Comprehensive Technical Monograph serves as the definitive authoritative guide and
Product Master File for LiposoMore™ Liposomal Vitamin B2 Powder, a flagship nutraceutical
ingredient developed and manufactured by Joyful Nutritional Supply Co., Ltd. This document
is meticulously architected for senior product formulators, quality assurance directors, and
regulatory affairs specialists who demand an exhaustive understanding of the product’s
physicochemical architecture, pharmacokinetic superiority, and manufacturing rigor.

In the contemporary landscape of functional nutrition, the efficacy of water-soluble vitamins is
frequently compromised by physiological rate-limiting steps. Riboflavin (Vitamin B2), while
ubiquitous in cellular metabolism, suffers from poor solubility (approx. 0.1 mg/mL) and a
saturable absorption mechanism in the proximal small intestine that severely limits the
bioavailability of high-dose supplementation.1 LiposoMore™ Liposomal Vitamin B2 Powder
represents a paradigm shift in overcoming these biological barriers. By engineering a
proprietary "Pro-Liposome" matrix—comprising non-GMO phospholipids and a structural
scaffold of Arabic Gum—Joyful Nutritional Supply Co., Ltd. has created a free-flowing,
water-dispersible powder that mimics the body’s own cellular membranes.3 

This monograph synthesizes data from the specific Certificate of Analysis (COA),
peer-reviewed scientific literature, and industry benchmarks. It provides a granular analysis of
the product’s 35.6% Vitamin B2 assay, its superior stability profile (Loss on Drying < 1.1%), and its
exceptional purity regarding heavy metals and microbiology.3 Furthermore, it elucidates the
"Trojan Horse" mechanism of liposomal delivery, which bypasses carrier-mediated transport
bottlenecks to deliver enhanced cellular energy support, migraine prophylaxis potential, and



antioxidant protection.5 

2. Manufacturer Profile and Brand Heritage 
2.1 Joyful Nutritional Supply Co., Ltd.: Corporate Identity 
Joyful Nutritional Supply Co., Ltd. operates at the intersection of biotechnology and 
functional nutrition. Headquartered in the innovation hub of Shenzhen, China, the company has 
established itself as a premier supplier of advanced delivery systems for the global 
nutraceutical market.3 The company distinguishes itself through a rigorous commitment to 
"Green Chemistry" and "Bio-Mimetic Engineering," focusing on bridging the gap between raw 
ingredient potential and actual physiological bioavailability. 

The manufacturing facility, located in the Baoan District, operates under strict Good 
Manufacturing Practices (GMP) and adheres to global quality standards including ISO 22000 
and HACCP protocols.3 This operational rigor ensures that every kilogram of raw material is 
traceable, safe, and consistent—a critical requirement for multinational supplement brands. 

2.2 The LiposoMore™ Brand Philosophy 
LiposoMore™ is the dedicated brand identifier for Joyful Nutritional Supply’s premium line of 
liposomal ingredients. The nomenclature itself—a portmanteau of "Liposome" and 
"More"—reflects the core value proposition: More Absorption, More Stability, and More 
Bio-efficacy.9 

The LiposoMore™ technology platform addresses the three critical failure points of traditional 
vitamin supplementation: 

1.​ Gastric Degradation: Protecting labile nutrients from the harsh pH of the stomach.4 
2.​ Absorption Bottlenecks: Circumventing saturable transport proteins via lipid-mediated 

endocytosis.6 
3.​ Formulation Instability: Converting unstable liquid liposomes into robust, shelf-stable 

powders via Arabic Gum micro-matrix encapsulation.11 

By specifying LiposoMore™, formulators signal to consumers a commitment to next-generation 
efficacy and scientific validation. 

3. Product Identity and Chemical Characterization 
3.1 Active Ingredient Profile: Riboflavin 



The active moiety in LiposoMore™ is Riboflavin (Vitamin B2), a yellow-orange, fluorescent 
compound that is fundamental to human life. It serves as the precursor for two essential 
coenzymes: Flavin Mononucleotide (FMN) and Flavin Adenine Dinucleotide (FAD). These 
coenzymes act as prosthetic groups for oxidoreductases (flavoproteins), which are pivotal in 
the electron transport chain, fatty acid oxidation, and the metabolism of other B vitamins (B6, 
B9, B3).2 

●​ Chemical Name: 7,8-Dimethyl-10-benzo[g]pteridine-2,4-dione. 
●​ Common Name: Vitamin B2, Riboflavin. 
●​ Molecular Formula: C17H20N4O6. 
●​ Molecular Weight: 376.36 g/mol.1 
●​ CAS Number: 83-88-5.13 
●​ Appearance: In its crystalline form, it is an orange-yellow powder with a bitter taste. In 

LiposoMore™, this bitterness is masked by the lipid-gum matrix.3 

3.2 The Liposomal Matrix: Phospholipids and Arabic Gum 
The "Liposomal" designation refers to the structural arrangement of the ingredient. 
LiposoMore™ does not merely mix riboflavin with fat; it engineers a supramolecular assembly. 

●​ Phospholipids (The Membrane): Derived from Identity Preserved (IP) Non-GMO Soy or 
Sunflower lecithin, these amphiphilic molecules (Phosphatidylcholine, 
Phosphatidylethanolamine) self-assemble into bilayers in an aqueous environment. This 
bilayer encapsulates the water-soluble riboflavin, shielding it from external interactions 
and mimicking the cell membrane of the human enterocyte.3 

●​ Arabic Gum (The Stabilizer): Also known as Acacia Gum, this complex polysaccharide 
derived from the Acacia senegal tree plays a dual role. First, it acts as a steric stabilizer 
during the liquid liposome formation, preventing vesicle fusion. Second, and most critically, 
during the spray-drying process, it forms a "glassy" protective shell around the liposomes. 
This prevents the phospholipids from oxidizing (rancidity) and maintains the vesicular 
structure in a dry state until rehydration in the digestive tract.11 

4. Technical Data Sheet (TDS) and Specification 
Analysis 
The following specifications are derived from the uploaded Certificate of Analysis (COA) for 
Batch No. JN20250503005 and represent the strict release criteria for LiposoMore™ Vitamin B2 
Powder. This data establishes the "Gold Standard" for the product.3 

4.1 General Description and Organoleptics 



 

Parameter Specification Typical Result Method / 
Reference 

Product Name LIPOSOMAL 
Vitamin B2 Powder 

-- 3 

Brand LiposoMore™ -- 3 

Botanical/Chemica
l Source 

Riboflavin 
(Fermentation), 
Phospholipids, 
Arabic Gum 

-- 3 

Active Ingredient Vitamin B2 
(Riboflavin) 

-- 3 

Physical Form Fine Free-Flowing 
Powder 

Conforms Visual 3 

Color Orange Yellow Pass Visual 3 

Odor Odorless Pass Organoleptic 3 

Solubility Dispersible in water 
(forms suspension) 

Pass Visual 3 

Insight: The "Odorless" specification is significant. Standard Vitamin B2 often has a distinct, 
yeast-like odor. The liposomal encapsulation effectively sequesters the active ingredient, 
neutralizing the odor profile, which is highly advantageous for powder drink mixes and 
gummies.3 

4.2 Physiochemical Specifications 
 



Parameter Specification 
Range 

Typical Result Analytical 
Relevance 

Assay (Vitamin B2) 33.0% – 40.0% 35.6% High potency allows 
for smaller capsule 
sizes compared to 
liquid liposomes 
(typically 10-20% 
active). 3 

Loss on Drying 
(LOD) 

< 10.0% 1.08% Extremely low 
moisture content 
indicates excellent 
drying efficiency, 
crucial for 
preventing lipid 
hydrolysis and 
microbial growth 
during shelf life. 3 

Particle Size 95% pass 80 mesh Conforms Ensures uniform 
blending in dry 
mixes and rapid 
dispersion in liquids. 
19 

Bulk Density 0.40 – 0.70 g/mL 0.55 g/mL Important for 
capsule filling 
weight calculations. 

4.3 Purity and Contaminant Control: Heavy Metals 
Joyful Nutritional Supply employs Inductively Coupled Plasma Mass Spectrometry (ICP-MS), 
the gold standard for trace metal analysis, to ensure compliance with the strictest international 
regulations (e.g., USP, Prop 65). 

 

Heavy Metal Specification Result Regulatory 
Context 



Total Heavy 
Metals 

< 10 ppm < 10 ppm Standard industry 
limit for 
botanicals/extracts. 
3 

Lead (Pb) < 3 ppm < 3 ppm Complies with USP 
limits for dietary 
supplements. 3 

Mercury (Hg) ≤ 0.1 ppm < 0.1 ppm Extremely stringent 
limit, reflecting high 
purity. 3 

Cadmium (Cd) < 1.0 ppm < 1.0 ppm Ensures renal safety 
for long-term 
supplementation. 3 

Arsenic (As) < 1.0 ppm < 1.0 ppm Well below the 
typical 3-5 ppm 
allowed in some 
food additives. 3 

4.4 Microbiological Standards 
The inclusion of Arabic Gum (a natural polysaccharide) necessitates rigorous microbiological 
control to prevent fermentation or bacterial growth. 

 

Test Item Specification Method Result Safety 
Implication 

Total Plate 
Count 

< 1,000 cfu/g USP < 100 cfu/g Indicates high 
hygiene during 
spray drying 
and packaging. 
3 

Yeasts & 
Molds 

< 100 cfu/g USP < 10 cfu/g Prevents 
fungal spoilage 
in humid 



conditions. 3 

E. Coli Negative / g USP Negative Zero tolerance 
pathogen. 3 

Salmonella Negative / 25g USP Negative Zero tolerance 
pathogen. 3 

Staph. Aureus Negative / 25g USP Negative Zero tolerance 
pathogen. 3 

4.5 Compliance Statements 
To facilitate global registration and consumer labeling, LiposoMore™ Vitamin B2 Powder carries 
the following declarations 15: 

●​ Non-GMO: Manufactured from identity-preserved non-GMO substrates. 
●​ Gluten-Free: Contains no wheat, rye, barley, or cross-contaminated grains. 
●​ BSE/TSE Free: No animal-derived ingredients prone to spongiform encephalopathy are 

used. 
●​ Irradiation Free: Sterilized via thermal/physical means, not ionizing radiation. 
●​ Nano-Status: While containing liposomes, the final aggregate powder particle size (>80 

mesh) typically exempts it from "engineered nanomaterial" labeling in some jurisdictions, 
though the internal structure is nano-scale (100-300nm liposomes).11 

5. Product Advantages: The Science of "LiposoMore" 
The value proposition of LiposoMore™ Vitamin B2 extends far beyond simple nutrient delivery. It 
is a technological solution to the inherent pharmacokinetic flaws of Riboflavin. 

5.1 Breaking the Absorption Barrier (Bioavailability) 
Standard crystalline riboflavin absorption is linear only up to doses of approximately 27 mg. 
Beyond this "saturation point," the Riboflavin Transporters (RFVT1, RFVT2, RFVT3) in the 
intestinal brush border become fully occupied, and absorption plateaus dramatically. A 100mg 
dose of standard B2 results in over 70mg being excreted unchanged in urine.2 

The Liposomal Bypass Mechanism: 
LiposoMore™ vesicles are not dependent on RFVT transporters. Instead, they utilize: 
1.​ Membrane Fusion: The phospholipid bilayer of the liposome fuses with the enterocyte 

membrane, depositing the riboflavin payload directly into the cell.6 



2.​ Endocytosis: Intestinal cells engulf the liposomal particles intact. 
3.​ Lymphatic Uptake: Larger liposomal structures may be taken up by the M-cells of Peyer's 

Patches and transported via the lymphatic system (chylomicrons), bypassing the liver's 
"first-pass" metabolism. 

This allows for high-dose efficacy where the body can actually utilize doses of 50mg, 100mg, 
or 400mg (common for migraine protocols) without the massive wastage associated with 
standard powder.5 

5.2 Gastrointestinal Gentleness 
High doses of B vitamins can cause nausea ("vitamin stomach") and unpleasant "vitamin burps" 
in sensitive populations. 

●​ Mechanism: The Gum Arabic and phospholipid shell shields the stomach lining from the 
direct chemical irritation of the concentrated vitamin. Conversely, it protects the vitamin 
from the harsh hydrochloric acid (pH 1.5) of the stomach, which can degrade unprotected 
nutrients.24 

●​ Result: A gentler supplementation experience that improves consumer compliance for 
daily regimens. 

5.3 Stability and Shelf-Life Extension 
Riboflavin is notoriously photosensitive. Exposure to light causes it to degrade into lumichrome 
and lumiflavin, which are biologically inactive.2 

●​ Dual-Layer Protection: The LiposoMore™ technology places the riboflavin inside a lipid 
sphere, which is further encapsulated in a solid Arabic Gum matrix. This provides a 
physical barrier against oxygen and a significant optical barrier against UV and visible light, 
preserving potency far longer than standard packaging alone.6 The COA supports this 
with a generous 24-month shelf life.3 

6. Stability, Storage, and Packaging 
Liposomal powders are technically sophisticated materials that require specific handling to 
maintain their supramolecular structure. 

6.1 Stability Profile 
The "Loss on Drying" value of 1.08% 3 is a critical stability indicator. Liposomal powders with 
high moisture (>5%) are prone to "lipid hydrolysis," where the phospholipid tails break down into 
free fatty acids and lyso-phospholipids, destroying the liposome structure and causing 



rancidity.27 The exceptionally low moisture of LiposoMore™ ensures the integrity of the 
phospholipid bilayer is "locked" in the sugar-glass matrix of the Arabic Gum until rehydration. 

6.2 Recommended Storage Conditions 
To maximize the 2-year shelf life, the following conditions are mandatory 21: 

●​ Temperature: Store in a cool, dry place, ideally below 25°C (77°F). Excursions above 30°C 
can soften the lipid matrix, leading to caking. 

●​ Humidity: Relative Humidity (RH) should be kept below 60%. Arabic gum is hygroscopic; 
excess moisture will dissolve the protective shell prematurely. 

●​ Light: Strict protection from light is required due to Riboflavin's photosensitivity. Use 
opaque containers. 

●​ Oxidation: Keep containers tightly sealed to minimize oxygen exposure, which protects 
the unsaturated fatty acids in the phospholipids. 

6.3 Packaging Specifications 
LiposoMore™ is supplied in industrial-standard packaging designed for maximum protection 3: 

●​ Unit Size: 25 kg Net Weight. 
●​ Container Type: High-Density Fiber Drum or Heavy-Duty Corrugated Carton. 
●​ Inner Liner: Double-layered Food Grade Low-Density Polyethylene (LDPE) bags. The inner 

bag provides a moisture barrier; the outer bag provides mechanical strength. (Optionally, 
aluminized Mylar bags may be used for superior light/oxygen protection). 

7. Formulation and Application Guidelines 
LiposoMore™ Vitamin B2 Powder is designed for versatility in the nutraceutical industry. Its 
powder form solves the leakage and stability issues associated with liquid liposomes. 

7.1 Primary Applications 
1.​ Migraine Support Formulas: Clinical research suggests 400mg/day of Riboflavin can 

reduce migraine frequency.12 LiposoMore™ allows for high-dose formulations with reduced 
gastric distress. 

2.​ Mitochondrial Energy Blends: As a precursor to FAD/FMN, Riboflavin is the spark plug of 
the Krebs cycle. It pairs synergistically with CoQ10 and PQQ in energy supplements.31 

3.​ Athletic Performance: Supports red blood cell formation and oxygen transport, crucial 
for endurance athletes.31 

4.​ Methylation Support: Works in concert with B6, B9 (Folate), and B12 to regulate 
homocysteine levels.5 



7.2 Formulation Considerations 
●​ Solubility: The product is water-dispersible. It will form a cloudy, stable suspension 

(emulsion) in water, not a clear solution. This is visual proof of the liposomal content.3 
●​ Heat Sensitivity: Do not expose to prolonged high heat (>60°C) during manufacturing 

(e.g., gummy boiling stage). Add the powder at the latest possible stage (cooling phase) to 
preserve the liposome structure.33 

●​ Dosage Calculation: With an assay of ~35-40%, a formulation requiring 100mg of 
elemental Vitamin B2 will require approximately 250mg - 285mg of LiposoMore™ powder. 

●​ Taste Masking: The lipid/gum encapsulation effectively masks the naturally bitter metallic 
taste of B2, making it suitable for chewables and sachets.14 

8. Regulatory Landscape and Quality Assurance 
8.1 Global Regulatory Status 
●​ USA: Riboflavin is Generally Recognized As Safe (GRAS). Phospholipids (Lecithin) and Gum 

Arabic are also GRAS. This product is compliant with DSHEA regulations for dietary 
supplements.21 

●​ EU: Riboflavin (E101) is an authorized food additive and nutrient source. 
●​ China: Complies with GB standards for food nutrition enhancers. 

8.2 Quality Control Protocols 
Every batch of LiposoMore™ undergoes a multi-step release process: 

1.​ Raw Material Qualification: Verification of ID and purity of the Riboflavin and 
Phospholipids. 

2.​ In-Process Control: Monitoring of particle size and encapsulation efficiency during spray 
drying. 

3.​ Finished Product Testing: Full COA generation including Assay (HPLC), Impurities, and 
Micro (USP/AOAC methods). 

9. Conclusion 
LiposoMore™ Liposomal Vitamin B2 Powder is not merely a commodity ingredient; it is a 
functional delivery system. By solving the fundamental absorption and stability limits of 
Riboflavin through advanced encapsulation, Joyful Nutritional Supply Co., Ltd. empowers brand 
owners to create products that are tangibly more effective. 

Whether used in a high-performance energy drink, a migraine-support capsule, or a daily 



multivitamin, LiposoMore™ delivers the promise of "More": More bio-efficacy, more stability, 
and more consumer satisfaction. The rigorous specification controls, evidenced by the clean 
heavy metal and microbiological profiles, ensure that this ingredient meets the highest 
standards of safety and quality required by the modern global marketplace. 

Appendix A: Detailed Specification Table (TDS 
Summary) 

Category Item Specification Test Method 

Identification Product Name LIPOSOMAL 
Vitamin B2 Powder 

-- 

 Active Source Riboflavin (Vitamin 
B2) 

HPLC 

 Excipients Phospholipids, 
Arabic Gum 

-- 

Physical Appearance Orange yellow 
powder 

Visual 

 Odor Odorless Organoleptic 

 Solubility Dispersible in water Visual 

 Loss on Drying ≤ 10.0% (Typical: 
~1.0%) 

USP 

Chemical Assay (Vit B2) 33.0% – 40.0% HPLC 

 Heavy Metals < 10 ppm ICP-MS 



(Total) 

 Lead (Pb) < 3 ppm ICP-MS 

 Arsenic (As) < 1.0 ppm ICP-MS 

 Cadmium (Cd) < 1.0 ppm ICP-MS 

 Mercury (Hg) ≤ 0.1 ppm ICP-MS 

Microbiological Total Plate Count < 1,000 cfu/g USP 

 Yeasts & Molds < 100 cfu/g USP 

 E. Coli Negative / 10g USP 

 Salmonella Negative / 25g USP 

 Staph. Aureus Negative / 25g USP 

Storage Shelf Life 24 Months (from 
Mfg Date) 

-- 

 Storage Store cool (<25°C), 
dry, dark 

-- 

Note: Data based on typical analysis of Batch JN20250503005. Actual values may vary slightly 
by lot within specification limits.3 

10. Extended Scientific Analysis (Internal Monograph) 



10.1 The Biochemistry of Flavin Adenine Dinucleotide (FAD) 
To understand the necessity of LiposoMore™, one must understand the destination of the 
ingredient. Riboflavin is biologically inert until it is converted into FMN and FAD. FAD is the 
electron acceptor in the Krebs Cycle (Succinate Dehydrogenase) and the electron donor in the 
Electron Transport Chain (Complex II). Without adequate intracellular FAD, ATP production 
stalls. Standard Riboflavin supplements often fail to raise intracellular FAD significantly because 
they cannot get past the intestinal barrier in sufficient quantities. LiposoMore™, by delivering 
Riboflavin directly to the cytoplasm via membrane fusion, potentially accelerates the pool of 
available substrate for FAD synthesis, thereby directly impacting mitochondrial energy output.2 

10.2 The Physics of Spray-Dried Liposomes 
The production of LiposoMore™ involves a delicate balance of thermodynamics. Liquid 
liposomes are thermodynamically unstable; they want to fuse (Ostwald ripening). Joyful 
Nutritional Supply utilizes a modified spray-drying technique. 

●​ The "Sugar Glass" Theory: Gum Arabic is a long-chain polymer. During rapid evaporation 
in the spray dryer, the Gum Arabic transitions into a "glassy" amorphous state. This 
vitreous matrix immobilizes the liposomes. They are trapped in a solid grid, unable to 
move, collide, or fuse. 

●​ Rehydration: When the powder hits water (or stomach acid), the Gum Arabic matrix 
dissolves. Because the liposomes were "frozen" in structure rather than destroyed, they 
spontaneously reconstitute into their vesicular form. This reversibility is the hallmark of a 
high-quality liposomal powder.11 

10.3 Comparative Pharmacokinetics 
Studies on liposomal encapsulation of water-soluble vitamins (like C and B-complex) 
consistently show a shift in pharmacokinetic parameters: 

●​ Tmax (Time to Max Concentration): Often delayed, indicating sustained release. 
●​ Cmax (Max Concentration): Often higher, indicating better total absorption. 
●​ AUC (Area Under Curve): significantly increased, representing total systemic exposure.​

LiposoMore™ is engineered to optimize these parameters, ensuring the consumer gets the 
maximum biological value from every milligram of Vitamin B2.5 
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