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Core Competitive Advantages and Market Development Outlook of Mannitol

Overview

Mannitol (CAS 87-78-5), also known as D-Mannitol, is a hexahydric alcohol functional sweetener and high-end pharmaceutical excipient. Industrially, it is mainly produced
from glucose/sucrose through isomerization, catalytic hydrogenation, crystallization and refining, or extracted and purified from seaweed such as kelp. It features extremely
low hygroscopicity, high chemical stability, cool sweet taste, low calorie and sugar control, non-cariogenic property, pharmaceutical-grade high safety, full industrial chain
accessibility and green biodegradability as core barriers. It highly aligns with the global mainstream trends including sugar reduction and health, high-end pharmaceutical
manufacturing, refined daily chemical products, clean label and green biomaterials. It accurately solves the industry pain points of traditional sugar alcohols such as strong
moisture absorption and poor stability, sucrose such as high calorie, cariogenicity and rapid blood sugar elevation, and some pharmaceutical excipients such as low
compatibility and insufficient purity.

Relying on eight major advantages: low calorie & sugar control, non-cariogenic & tooth protection, extremely low hygroscopicity, stability under high temperature and acid,
pharmaceutical-grade high safety, full-scenario processing adaptability, global wide compliance and stable & controllable supply chain, mannitol has become an irreplaceable
core ingredient in sugar-free confectionery, chewable tablets, baking anti-sticking, pharmaceutical lyophilized/injection preparations, high-end daily chemicals, biochemical
engineering, pet health and other fields. It is a segmented category with the highest technical barriers and the most prominent added value in the sugar alcohol industry. The
global market CAGR will reach 3.8%—5.8% from 2025 to 2031. As the world's largest producer and application country, China's market growth rate exceeds 6.5%. The global
demand is expected to exceed 1.1 million tons by 2030, making it a high-purity, high-value-added and high-growth golden track among functional sugar alcohols.

1. Core Competitive Advantages

1.1 Health & Functional Barriers: Low Calorie & Sugar Control - High Safety & Non-Cariogenicity
1.1.1 Physiological Metabolic Advantages
¢ Low calorie and low heat: Calorie is about 1.6 kcal/g, only 40% of sucrose, which significantly reduces product calories and meets the core needs of fat loss, weight
control and energy control groups.
e Low glycemic friendly: Metabolism does not rely on insulin, hardly raises blood sugar or stimulates insulin secretion, with a GI value close to 0. Recognized by the

International Diabetes Federation (IDF), it is suitable for diabetic patients, impaired glucose tolerance and sugar control groups.
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Strong non-cariogenic property: Oral streptococcus cannot ferment and utilize it, resulting in zero acid production, no enamel corrosion and inhibition of dental plaque.
Listed by WHO as a top tooth-protective ingredient with zero dental caries risk for long-term consumption.

Cool taste characteristic: Negative heat of dissolution brings a cool sweet taste after intake (sweetness accounts for 65%—70% of sucrose), which significantly improves
the flavor experience of chewable tablets, mints and throat lozenges, owning a unique taste advantage among sugar alcohols.

Ultimate wide-spectrum safety: JECFA, EFSA and FDA all confirm that there is no special limit for ADI; oral LDso in rats > 22 g/kg. It has no genotoxicity,
carcinogenicity or accumulation, causes no burden to liver and kidney, and is applicable to all age groups (except special infant dietary food).

Rigid demand in medical clinical practice: As an osmotic dehydrant, it rapidly reduces intracranial pressure and intraocular pressure, serving as the first choice for
first aid of cerebral edema and glaucoma. It is used as the skeleton of lyophilized preparations, isotonic agent for injections and excipient for chewable tablets, with

over 60 years of clinical application and long-proven safety.

1.1.2 Compliance & Label Dividend (Global Full-Scale Certification)

U.S. FDA: GRAS certified (21 CFR 175.300), allowing labeling of ""does not raise blood sugar, beneficial to dental health, low calorie", not included in added
sugar labeling, with top-tier clean label attributes.

Chinese National Standard: GB 2760-2024 clearly stipulates it can be used in appropriate amounts according to production needs; the 2025 edition of Chinese
Pharmacopoeia includes it in pharmaceutical excipient standards, achieving dual compliance of pharmaceutical grade and food grade with authoritative safety
endorsement.

European Union EFSA: Certified as E421, universally applicable to all categories of food, medicine and daily chemicals, and can be used in special medical food and
pharmaceutical injection-grade excipients.

Global full coverage: JECFA sets ADI as "not limited". It has been fully approved in Japan, South Korea, Australia, New Zealand, Southeast Asia, the Middle East
and Latin America. Supported by RCEP and the Belt and Road Initiative, there is zero policy barrier for export .

1.2 Processing & Technological Barriers: Extremely Low Hygroscopicity - High Stability for Full Scenarios

1.2.1 Core Advantages in Food Processing

Ultimate low hygroscopicity: It has the lowest hygroscopicity among all sugar alcohols (hardly absorbs moisture at 25°C and RH70%), solving the pain points of
moisture absorption softening, adhesion and short shelf life of confectionery, chewable tablets and baked products. No caking or moisture absorption occurs after 18

months of storage at room temperature.
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Ultra-high temperature and acid resistance: Melting point ranges from 166—168°C, tolerant to 220-240°C baking/sterilization and acid-base environment (pH 2—12).
It does not decompose, brown or produce peculiar smell, and will not react with active ingredients, adapting to full processes such as high-temperature extrusion,
frying and spray drying.

Anti-sticking and demolding expert: Used as anti-sticking agent and demolding agent in chewing gum, rice cakes, maltose and pastries, with non-sticky teeth, non-
sticky molds and excellent moldability, increasing production efficiency by over 30%.

Adaptable to direct tableting: Good fluidity and compressibility suit the direct tableting process without granulation, simplifying procedures and reducing costs,

becoming the preferred excipient for chewable tablets, buccal tablets and vitamin tablets.

1.2.2 Core Advantages in Pharmaceutical Processing

First choice for lyophilized preparations: Serves as a skeleton carrier in more than 70% of lyophilized drugs, forming a uniform hard skeleton, protecting active
ingredients, presenting perfect appearance and rapid reconstitution, adapting to high-end sophisticated scenarios such as mRNA vaccines, biological preparations and
injection ampoules.

High compatibility of injection grade: High purity (=99.5%), low impurities, no pyrogens and no endotoxins, with no incompatibility with most pharmaceutical active
ingredients. It acts as the core isotonic agent and diluent for injections, eye drops and dialysate.

Efficacy improvement and quality enhancement of preparations: Improves tablet hardness, disintegration property and taste, extends drug shelf life, enhances

bioavailability and reduces the risk of adverse drug reactions.

1.3 Daily Chemical / Chemical Industry: Cross-Border High Value - Green Increment

High-end daily chemicals: Applied in toothpaste, mouthwash, skin care products and lipstick, integrating tooth protection, cooling, moisturizing, stabilization and
moisture-proof properties to improve product texture and shelf life, with an annual growth rate of 8%—12%.

New biochemical materials: Synthesizes polymannitol ether, rosin ester, degradable plastics and surfactants. Green, low-carbon and biodegradable, it conforms to the
dual-carbon goals and its application is rapidly expanding to environmental protection, textile and plastic industries.

Pet/animal health: Used in sugar-free pet snacks, oral care and nutritional supplements to meet pets' demands for sugar control, tooth protection and low sensitivity,

with a market growth rate exceeding 15%.
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2. Future Development Qutlook

2.1 Industry Trend: From ""Sweet Excipient' to ""Pharmaceutical-Grade Multi-Functional Core Carrier"

Sugar substitute upgrading: Sucrose — ordinary sugar alcohols — pharmaceutical-grade mannitol. It possesses seven core values: low calorie, sugar control, tooth
protection, cool taste, zero moisture absorption, high stability and pharmaceutical-grade safety. Its irreplaceability increases exponentially, making it the first choice
for high-end healthy ingredients.

Expansion of application boundaries: Extends from food to high-end pharmaceuticals (mMRNA vaccines, cell therapy, injection preparations), refined daily chemicals,
biodegradable materials, pet health, 3D printed drug delivery and special medical food, with continuous explosive growth of cross-border high value-added increment.
Green technological iteration: Continuous green hydrogenation (non-precious metal catalysis, bio-based hydrogen source), membrane coupling purification (purity
>99.8%), enzymatic isomerization, intelligent crystallization and nano-pulverization have become the core directions. Low carbon, high efficiency, high purity and
customization have become the focus of global competition.

Accelerated domestic substitution: China's import dependence on pharmaceutical-grade mannitol dropped from 31.5% in 2020 to 9.2% in 2025. The domestic
substitution rate in the high-end market increases by over 15% annually. China's production capacity is expected to exceed 700,000 tons by 2030, continuously
strengthening the dominant right of global supply.

Deepened globalization: The export of China's technology and production capacity accelerates, with the export proportion expected to reach 35% by 2030. Markets

in Southeast Asia, the Middle East, Latin America and Africa expand rapidly, and the global penetration rate increases by over 4% annually.

2.2 Competition Pattern: Dual Development of Rising Chinese Leaders + In-Depth Layout of International Giants

Chinese leading enterprise cluster: Qingdao Bright Moon Seaweed, Luwei Pharmaceutical, Fufeng Group, Shandong Tianli, Hebei Huaxu. The CRS exceeds 85%.
Relying on advantages of full industrial chain, cost, pharmaceutical-grade certification and green technology, they dominate the mainstream food-grade market,
promote domestic substitution of pharmaceutical grade and lead global supply.

International giants focusing on high-end market: Roquette, Cargill, SPI Pharmaceuticals focus on injection grade, ultra-high purity (>99.9%), customization and
high-end European and American markets with strong technical and brand barriers.

Upgraded competition focus: Competition shifts from price war to high purity (>99.5%), pharmaceutical-grade GMP/FDA/EDQM certification, green low-carbon,

customized compounding, crystal form control, full-chain services and sustainable production .
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2.3 Downstream Customer Value (Commercial Profit Points)

1. High-end product premium: Upgraded from ordinary grade to low calorie + sugar control + tooth protection + cool taste + zero moisture absorption + pharmaceutical-
grade safety, with a premium of 30%—60%, covering all scenarios including sugar-free confectionery, chewable tablets, pharmaceutical preparations, high-end daily
chemicals and pet food.

2. Worry-free compliance and safety: Global full-scale compliance, zero policy risk, clean label and 100% consumer trust, reducing compliance and public opinion costs,
suitable for infants, the elderly, diabetic patients and sugar control groups.

3. Costreduction and efficiency improvement in processing: Anti-sticking and moisture-proof, loss reduced by 40%, shelf life extended by 6—12 months, no production
line modification required, direct substitution available, production efficiency increased by over 30%.

4. Absolute differentiated barriers: Zero moisture absorption + cool taste + pharmaceutical-grade safety + high stability + full-scenario adaptability + global compliance

build multi-dimensional non-replicable barriers, completely getting rid of homogenization and seizing the core track of high-end healthy ingredients.

2.4 Risks and Countermeasures

e Risk 1: Intensified competition among sugar alcohol categories (erythritol, sorbitol, xylitol) — Strengthen differentiation in zero moisture absorption, cool taste,
pharmaceutical grade, rigid demand for lyophilized/injection preparations and full industrial chain; deeply cultivate core scenarios including pharmaceuticals,
chewable tablets, high-end confectionery and anti-sticking baking.

o Risk 2: High daily dosage ( > 20g/day) may cause laxative effect — Scientifically recommend the dosage of <15g/day, optimize formula, compound to reduce dosage,
popularize knowledge among consumers, and accurately position high-end low-dose scenarios.

e Risk 3: Price fluctuation of corn/starch raw materials — Lock prices through long-term agreements, diversify procurement, comprehensively utilize by-products,
layout overseas raw materials and adopt dual routes of seaweed extraction.

¢ Risk 4: Homogenization of low-end production capacity — Focus on pharmaceutical grade, high purity (>99.5%), crystalline form, customization, green technology
and international certification to improve added value and technical barriers.

e Risk 5: Profit compression due to pharmaceutical volume-based procurement — Expand high-end excipients, customized products, overseas markets and non-

pharmaceutical high-value scenarios (daily chemicals, pets, biomaterials) to disperse risks of a single market.
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3. Conclusion

With metabolic friendliness of low calorie and sugar control, non-cariogenic tooth protection property, unique cool taste after intake, storage advantage of extremely low
hygroscopicity, processing adaptability of full-scenario high stability, ultimate pharmaceutical-grade safety, global full-scale compliance certification and supply resilience of
full industrial chain, mannitol has become an irreplaceable high-end functional ingredient in global food, pharmaceutical, daily chemical and biochemical industries. It is the
core track with the highest technical barriers, maximum added value and strongest growth potential in the sugar alcohol industry.

Led by capacity expansion, technological breakthroughs, pharmaceutical-grade certification, domestic substitution and global layout, China's market growth rate continues to
lead the world, and the market scale is expected to exceed 8 billion yuan by 2030. For downstream enterprises, mannitol is not only a sucrose substitute, but also a core strategic
pivot for product high-end upgrading, building absolute differentiated barriers and expanding high value-added segmented markets (pharmaceuticals, sugar control, tooth

protection, pets, special medical food, biomaterials). It has a clear long-term growth logic and huge commercial value and industrial potential.




