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Abstract — Deep Sea Water (DSW) has recently drawn attention due to the considerable benefits provided by low-
temperature, various minerals included, purity and safety of the water resource. Since Korean DSW-industry initi-
ated exploitation of the alternative water resource in 2008, it merely took off, but remains in the infant stage. It is
mainly because the industry has only focused on production of drinkable bottled water, and failed to improve sus-
tainability and competitiveness. On the contrary, not a few oversea DSW industries (e.g. Japanese and Taiwanese
DSW industries) have successfully cultivated their markets, and have become leading cases of the industry. The
common success factors learned from the cases are as follows; 1) They continuously invest on technology innova-
tion, introduce new DSW-based products, and increase the usability of DSW in various areas of products and ser-
vices, and 2) they strategically focus on high value-added products rather than just bottled water products. This
paper examines the cases of the advanced DSW industries and analyzes patent data and their technology-based
development strategies.
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Fig. 1. Current status of DSW-industry and Industry life cycle.”
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Table 1. Technology development cycle of DSW-industry

Technology development phase Activities

- Exploratory study of new DSW products
- Improvement of current products
Research for technical suitability and - Feasibility study on DSW technologies
market conditions - Survey on market demand

Develop industrial technology demand

- Financial planning for technology development
Technology development plan of DSW - Comprehensive technology development plan
- Business plan and diversification strategy

- Execution of technology development

Technology development - ensuring - Outsourcing or technology acquisition

- Verification through market survey on new technologies or products

Marketization test - Improving technology and modification

- Technology Transfer to DSW Industry

Securing and Sharing of knowledge on DSW _ Sharing of management know-how and market information

Technology improvements and the next tech- - Continuous market monitoring, data collection and analysis
nology development - Survey on technology improvement and new technologies demand through multifaceted analysis
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Table 2. Possibility of new DSW products and applications'”
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Step of Industry Industry Applicable field

Key elements

Green crops, Soil improvement, Water culture, High value-added Agricultural

. Agriculture products(eg, Special Crops grown), Organic crops Minerals, coldness
?;gg;rr}:e s Aquaculture industry , Fish preserve, Cultivation of marine algae, Creating sea jungle,
Fisheries Enriching fishery, Cultivation of psychrophilic marine phytoplankton, Resource coldness, Minerals
Development Project(eg, cultivation seed of cold sea fish)
Water Overcoming Water shortage, Drinking water, Functional drinks, Health drinks ~ Minerals
Ice Deep-Sea-Water Ice(Edible or for freshness) coldness
Food Rice, Salt, Toﬁl, Kimchi, Liquor, Sauce and Oil, Processed food, Confectionery, Minerals
secondary Breadmaking, Frozen desserts, Beverage, Fermented Food
industries Drugs Diabetes, Constipation, Dialysis, Ringer’s fluid, Distilled water Minerals
Beauty Cosmetics, Moisturizer, Shampoo, Bath preparation Minerals
Resources Trace mineral, New material Minerals
Energy Thermal difference generation, Seawater cooling system coldness
Retail Industry Sanitation infrastructure for Trading and Preservatives making coldness
Feniary. Medical., Health, Rheumatoid, Dermatitis, Immune, Metabolism, Nerves, ‘Thalassotherapy’ for Minerals
industries Recreation Circulatory disorders, Seawater barh, Spa
Tourism, Education Ocean experiential education, Museum of marine psychrophilic life Cleanliness
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Table 3. Technology patents in specialized area of DSW application in Japan

Industry Related technology patents

- Cultured cell of deep-sea organism tissue and method for culturing deep-sea organism tissue
- Continuous seaweed-cultivating installation of multistage terrestrial type
- High density culture of marine euglena in deep seawater
Bio - Algae cultivation structure and method of manufacturing the same
- Euglena and method for cultivating the same using deep sea water
- High density culture of marine euglena in deep sea water
- Forcing cultivation method for sprout of aralia elata and culture medium solution used in the same

- External-use medical preparation

- Disease preventive and therapeutic formulation comprising sea mineral and lactobacillus symbiotic culture extract

- Antistress agent made of calcium-enhanced sea mineral composite as active ingredient and secretion inhibitor of glucocorticoid

- Antibacterial agent consisting of weakly alkaline aqueous solution obtained by electrolyzing seawater and method for
imparting antibacterial action to seawater

- Treatment and prevention of wide variety of diseases such as cancer, hypoplastic anemia, diabetes, leukemia and severe
acute respiratory syndrome (sars), enhancement of immunological competence, treatment of sleep deficit and jet lag, and

Medical rejuvenescence and anti-aging of skin by strengthening nk cell by using drinking water (superlight deep seawater) produced

by mixing deuterium-decreased water (superlight water) with deep seawater and having properties of both components, and
method for producing the same

- Therapeutic agent for treating deep parts of the body and production method therefor

- Anticoagulant

- Osteoporosis therapeutic and/or prophylactic agent comprising marine mineral component

- Hair-breeding and growing composition for oral intake and food and brink containing the composition

- Wound treating composition, method for producing wound treating composition and skin external preparation

- Composition for producing mineral water and method for producing mineral water
- Apparatus for producing organic mineral water, method therefor, and organic mineral water
Minerals/ - Gel preparation containing seawater in deep ocean
Functional - Functionality-added water and drinking water mixed with oligosaccharide of lactose
- Desalination method and concentration method of deep water, desalinated deep water, and concentrated deep-sea water
- Detergent using structured concentrated deep layer water

- System for solving environmental problem of cooling water warm waste water using deep sea water as cooling water
- Improvement of marine environment
- Ocean treatment of co2
- Treatment of gaseous carbon dioxide
Environment/ - Treatment of large volume of co2 gas
Soil fertilization- Agent for thalassotherapy consisting essentially of coral sand and marine deep sea water and thalassotherapy
- Treatment for red tide
- Organic soil
- Soil activator made by using component of seawater in the depths
- Soil wall raw material and soil wall joint plate and soil wall panel plate and calcination, its production

WHlolER Y S35 ZM AR http://www.ipd.inpit.go.jp/
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Table 4. Taiwanese DSW Patents in special areas

Area DSW patents
. - Cell culture method using deep sea water
Bio . . . .
- Apparatus for culturing aquatic organisms Novel cultivation method
- Composition for regulating autonomic nerves and method for using the same
Medical - Essence concentrate and lotion using deep seawater as its carrier

- Deep-sea active concentrated solution for decreasing blood lipid and manufacturing method thereof
- Sea water extract collagen microelement

- Food formula for anti-fatigue with deep sea water mineral concentrated solution

Minerals/Functional

- Functional water and process for producing the same

- Method of preparing seawater concentrate and seawater mineral powder
- Method of using deep seawater to brew sorghum liquor

Environment Indoor ecological cultivation device with adjustable water quality
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Table 5. DSW-related patents' keyword in four countries'”
main category Division Sub Korea Japan Taiwan USA J/T/U(T)
Machine Equipment Machine Equipment 28 115 12 14 141
Environment 4 16 1 1 18
Biology 7 19 2 1 22
Applied Sciences Chemistry 11 21 14 0 35
nergy/Resources 6 17 6 9 32
Subtotal 28 73 23 11 135
Primary Industries Primary Industries 39 34 16 4 54
Others 30 64 8 0 72
Drink 48 53 11 2 66
Cosmetic 24 47 20 1 68
Secondary industry ~ Food 103 105 11 1 117
Products Industry .
Medical 7 34 8 1 43
Minerals 0 24 0 0 24
Subtotal 212 327 58 5 390
Tertiary industry 6 5 0 0 5
Subtotal 257 366 74 9 449
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Fig. 5. Patented variation of the main aspects of DSW sector in Japan and Taiwan.
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