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Abstract 
 

This study is concerned with the assessment of the early-stage technology of 

polyvinyl pyrrolidone-carrageenan as a hydrogel for use as wound care 

product. It discusses the clinical trials that were undertake to test its efficacy 

as well as the patent that was awarded to the invention. This study reaffirms 

that the technology works and that it has a market. 
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Introduction 

In 1997, the concept for the research of utilizing carrageenan was conceived. A group 

of polymer scientists from the Ateneo de Manila University, University of the 

Philippines Diliman, and De La Salle University met at the Philippine Nuclear 

Research Institute (PNRI) a government R&D institute of the Department of Science 

and Technology (DOST) to discuss synergistic research activities on either of two 

major Philippine products: coconut or carrageenan. The consensus was to pursue 

research on carrageenan with PNRI being tasked to take care the radiation chemistry 

and radiation processing of carrageenan for health applications, such as; hydrogel 

burn and wound dressings, or other environmental applications. 

PNRI subsequently formed a research project team to conduct research on 
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carrageenan, with research funding being provided by the Philippine Council for 

Advanced Science and Technology Research and Development (PCASTRD), a 

research funding agency DOST. 

Assistance in kind such as training courses, on-the-job training, provision of 

consultants/experts, benchmarking with other countries in the region through 

meetings and workshops, came from the International Atomic Energy Agency 

(IAEA), the Regional Cooperative Agreement (RCA), and the Forum for Nuclear 

Cooperation in Asia (FNCA). 

For example, China developed the technology of using irradiated oligochitosans, a 

waste product, for fish feed; Japan developed a hydrogel from polysaccharides for use 

as metal ion adsorbents; Malaysia developed hydrogels in sheet and paste from 

biomedical grade chitosan derivatives for wound dressing; Thailand developed a 

PVA/Thai silk fibroin hydrogel wound dressing; and Vietnam produced a plant 

growth promoter and plant protector which have been commercialized. 

Through the IAEA, a member of the PNRI research project team undertook an on-the-

job training in Poland in the year 2000. The production of hydrogel wound dressings 

utilizing radiation technology was first started in Poland at the Technological 

University of Lodz in 1992. There, the PNRI project team member studied and trained 

on the PVP-agar burn dressing. Carrageenan and agar are both extracted from red 

seaweed, but have slightly different chemical properties. Upon the return of the 

trainee to PNRI, it was decided that research would be done utilizing PVP-

carrageenan, and the PNRI research team worked on the hydrogel burn dressing. 

The Forum for Nuclear Cooperation in Asia (FNCA) is a cooperation for peaceful 

applications of nuclear technology in Asia, and is led by Japan. Under this framework, 

research results, views, benchmarking, and information exchanges are held by FNCA 

member countries in different areas/fields or subprojects, and one of these is 

Radiation Utilization Development (Industrial Utilization/Environmental Utilization, 

and Healthcare Utilization). The Project Leaders of the different sub-projects meet 

and have workshops at least once a year. The participating countries of FNCA are 

Australia, Bangladesh, China, Indonesia, Japan, Kazakhstan, Korea, Malaysia, 

Mongolia, and Philippines. Under the FNCA subproject on Radiation Utilization 

Development, the PNRI has also been doing research on the use of carrageenan as 

plant growth promoter. A patent application for this use of carrageenan was filed with 

the Intellectual Property Office of the Philippines when the research and development 

was completed and prototype of the product was made available from the laboratory. 

In 2002, a series of clinical trials was conducted in 29 affiliated hospitals and clinics 

in Luzon. The conduct of the trials was done in partnership with the identified 

technology collaborator Biotecos, Inc. The trials came out with very promising 

results, which can be considered as revolutionary (See Appendix A). 

In 2008, the technology was finally given an intellectual property protection through a 

local patent granted by IPO Philippines to DOST PNRI. 

In 2009, Philippine counterpart of the U.S Bayh-Dole Act was promulgated as the 

Philippine Technology Transfer Act was promulgated as Republic Act No. 10055. 

This law paved the way for the proper commercialization of government-funded and 

generated technologies. 
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The first prospective adopter of this technology was PNRI’s project collaborator in 

the conduct of clinical trials, Biotecos Inc. Unfortunately, before the negotiation could 

progress into an official licensing agreement, Biotecos’ President passed away with 

untimely death. Consequently, Bioetecos’ board of directors decided not to pursue the 

commercialization anymore. 

 

 

REVIEW OF RELATED STUDIES AND REPORTS 

In one of the meetings, Dr. Gonzalo Al Serafica, a (Balik-Scientist) or repatriated 

Filipino Scientist from the US, cited a similar experience of commercializing a wound 

care product in the United States and Europe. He developed a wound dressing for 

chronic wounds, like diabetic ulcers, called XCell. His company, Xylos Corporation, 

which he started in 1996, got the product cleared by the US FDA in 1998 after 

completing the biocompatibility testing and animal study. In clinical studies, the bio-

material has been shown to improve patient comfort and wound healing. The 

biomaterial used in XCell® has proven to be several times more absorbent than 

traditional dressings, and is capable of holding 100 times its weight in fluid. 

Additionally, it delivers and absorbs moisture to and from a wound. The biomaterial 

can be engineered to be incredibly strong, to resorb material in and around a wound, 

and to carry and deliver active agents, such as medicines, within the material itself. 

However, it took five years, before he could launch it in 2003, after years of searching 

for the right marketing partner. He also had to expand clinical experiences with a 

multiple center study and build the GMP/ISO production facility. Finally in 2007, his 

German partners who have been selling the product in Europe for several years, 

bought the wound care business. 

 

Research Problem and Research Objective 

This study aimed to ascertain the technical feasibility of PVP-carrageenan as wound 

dressing and it’s commercial viability. In particular, it wanted to answer the research 

questions, ―Does the PVP carrageen wound dressing really work? And ―Does this 

hydrogel product have a market? 

 

The Research Team 

The PNRI research team was composed of highly-qualified researchers who have 

earned degrees in the Science field from distinguished and reputable universities. Dr. 

Lucille V. Abad of the Philippine Nuclear Research Institute serve as the team’s head. 

They are well-experienced chemists and experts in their respective fields. They are 

leading innovators, prime movers, and the best in this area of research. 

 

Description of the Product 

The PNRI carrageenan hydrogel is made from polyvinyl pyrrolidone (PVP), a water-

soluble polymer, and carrageenan which is a seaweed polysaccharide. Gamma 

radiation is applied to effect cross-linking of the starting materials, and at the same 

time to sterilize the product in its final packaged form. 

Carrageenan is a hydrocolloid—a jelly-like substance, which is extracted with 
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alkaline from red seaweeds. Red seaweeds grow abundantly in warm waters like the 

seas in the Philippines. Carrageenan is primarily used as an ingredient in food such as 

dairy products and sauces because of its gelling, thickening, and stabilizing properties. 

Carrageenan is safe to use. It is basically odorless. It is soft, moist, and viscid since it 

is mucilage. 

Moreover, carrageenan is used for personal care products, biotechnology research, 

and other industrial consumer product applications, such as air freshener, oral care, 

pharmaceutical formulations, cosmetics, and many more. 

Carrageenan is widely used as a food additive. It is a linear sulphated polysaccharide 

extracted from seaweed, one of the Philippines’ exports. The main varieties of 

carrageenan are Kappa-carrageenan, Iota-carrageenan, and Lambda-carrageenan, 

which differ in the number of sulfates attached to the polymer backbone, or the degree 

of sulfation. 

The polyvinylpyrrolidone (PVP) carrageenan hydrogel is a burn and wound dressing 

comparable to commercially-available hydrogels which the Philippine Nuclear 

Research Institute (PNRI) developed utilizing the technology of radiation processing. 

Hydrogels are polymeric cross-linked network structures which can absorb, swell, and 

retain significant amount of water, but are insoluble due to the presence of the three-

dimensional network structure. These are produced from either synthetic or natural 

polymers. 

 

Description of the Production Process 

 
 

Radiation processing involves exposing a material to ionizing radiation, such as 

gamma rays or accelerated electrons, to alter the molecular structure of the starting 

material. Improved chemical, physical, or biological properties such as tensile 
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strength, viscosity, biodegradability, cross-linking, and other effects on materials can 

be achieved by varying the base starting material/polymer, the amount or dose of 

radiation, and other parameters. 

The Philippine Nuclear Research Institute has an irradiation facility with a Cobalt-60 

radioisotope source, emitting gamma radiation for carrying out the research. Radiation 

processing applied to natural polymers or long chain molecules from indigenous 

natural resources such as carrageenan, cellulose in plants and trees, chitin in the shells 

of crabs, shrimps and other crustaceans, can produce new products and materials with 

improved properties for health and environmental applications, controlled release 

systems for drugs, fertilizers, pesticides, plant growth promoters. In the future, 

application of radiation processing to natural polymers will produce composites and 

nano materials, which will become important technologies. 

 

Technical Feasibility of the Hydrogel Product 

Summary of Clinical Trials and Results 

The researchers conducted clinical trials in 2002 at medical institutions where they 

have affiliations. The PVP-Carrageenan Hydrogel was tried at 29 hospitals in Luzon. 

(See Appendix A). Below is a summary of its results: 

 Convenient dressing, changed only every four (4) days; 

 Increase in the wound discharge but easily washed by NSS; 

 Culture result comparable to the control group (saline gauze dressing); 

 Works by mechanical debridement effect; 

 Noticeable improvement in the appearance of the wounds by the 8th and 12th 

days in both groups; 

 More significant in grade II ulcers; and 

 Deeper ulcers may require a longer study period 

 

Patent for the Hydrogel Product 

In 2008, a patent for the PVP-Carrageenan Hydrogel was granted by IPO Philippines. 

Its Patent No. is 1-2000-02471. It was issued on October 28, 2008, and is good for 

twenty years. 

Laymanized Title: Hydrogel composition useful as burn and wound dressing 

comprises polyvinylpyrrolidone and carrageenan 

Novelty: A hydrogel composition comprises (wt.%) polyvinyl pyrrolidone (5-15) and 

carrageenan (≯ 2). 

Use: As burn and wound dressing. 

Advantage: The composition provides polyvinyl pyrrolidone-carrageenan gels that are 

absorbent and skin adhering, and are flexible and contour-conforming. The gel used 

as burn and wound dressing and provides biocompatibility, ability to conform to a 

wound cavity, absorbs exudates, non-adherence to the wound, and holds its physical 

integrity when swollen with exudates; and is removable in one piece from the wound, 

and sterile. The gel is highly transparent such that healing is observed visually 

Technology Focus: POLYMERS - Preferred Composition: The hydrogel composition 

comprises (wt.%) polyvinylpyrrolidone (K-90) (5-15) and carrageenan (2); and 

additionally comprises plasticizing agent (1-4). The composition is in combination 
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with a backing of woven and non-woven webs of natural and synthetic fibers. 

Preferred Components: The plasticizing agent is polyethylene glycol. 

 

Commercial Feasibility of the Product 

The product is intended for patients with open wound, pressure sore, diabetic sore, 2
nd

 

degree burns, and ulceration. 

Once the product is commercially available, the consumers would be hospitals, 

clinics, and other facilities that treat patients with the conditions mentioned above. 

Pharmaceutical firms are eyed to serve as technology adopters, to produce the 

carrageenan hydrogel in commercial quantity, and make it available in the market. 

 

Identification of the Product’s Market 

Currently, gauzes and bandages are used to dress wounds of patients. The patient’s 

wound is cleaned with an antiseptic solution before covering it with a gauze/bandage. 

Covering the patient’s wound is necessary to avoid exposure to bacteria that can lead 

to infection. 

There is no direct competitor in the market that could provide same features and 

benefits since the PVP-carrageenan hydrogel is classified as a revolutionary 

technology. Available products in the market are the usual gauzes and bandages. They 

do not have the same properties as hydrogel. 

 

Market Analysis 

The SWOT Approach (Strengths, Weaknesses, Opportunities, and Threats) was used 

to analyze the product’s market viability. 

 

14.1. Strengths (Comparative Advantage over Competitors in the Market) 

Unlike other similar available products, the PVP-Carrageenan Hydrogel can provide 

the following: 

• Rapid healing – It is sterile and prevents infection and exposure to bacteria. It 

is beneficial to use hydrogel as a dressing because of its oxygen properties. 

Therefore, this does not promote growth of germs or bacteria since bacteria 

thrive on environment with poor oxygen. It helps to hydrate and revitalize 

tissues; 

• Decrease of pain – It provides comfort to the wounded area as it is hydrating. 

It aids in lessening the swelling. It is cooling and soothing; 

• Does not adhere to wound surface – It doesn’t put pressure nor damage the 

skin and nerve tissues. It goes with the contour of the wound as it is soft and 

pliable. It is easy to apply (reduced dressing time) and remove (non-adherent); 

• Long shell life – It is still sterile after 1 year; and 

• Transparent – As it comes from a natural substance, its color ranges from 

white, tan, or yellowish. Therefore, the doctor, nurse, or caregiver can monitor 

for possible infection on the skin and see improvements. 

 

14.2. Weaknesses –  

There is no actual weakness in terms of the main product. In fact, it is the best product 
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as compared to existing similar products out in the market. The carrageenan hydrogel 

doesn’t cause harm. In fact, it even promotes faster recovery. According to feedback 

from caregivers, the product is recommended for deep chronic pressure ulcers/bedsore 

or burn wounds. 

A weakness could come in the ability to mass-produce PVP-Carrageenan Hydrogel. It 

needs an industry player that is capable of setting up a dedicated manufacturing plant 

or could contract it out to a toll manufacturer. 

 

14.3. Opportunities –  

With the rapid growth of health conscious consumers, there will certainly be an 

increase in the demand of the product. Other than the PVP-Carrageenan Hydrogel 

applied at the patient’s wound, the researchers can also innovate on similar products 

with the same ingredients. In the future, the product line can probably include variants 

meant for personal care applications, such as, facial masks, pain-relieving patches, 

insect repellent patches, etc. 

Once the carrageenan hydrogel is commercialized, it can generate revenues for the 

government R&D institute (i.e. the PNRI). Revenues can be in the form of fees and 

recurring royalties remitted regularly to the PNRI by the licensed adopter. These 

revenues shall accrue to the PNRI and shall be shared with the researcher on a 60% - 

40% basis in favor of the PNRI. 

 

14.4.Threats 

One of the primary ingredients of the product is the carrageenan seaweed. At present, 

the group gets its steady supply of refined seaweed from a reliable, distinguished, and 

world-class processing plant of refined seaweed based in Cebu. However, if the 

demand for the carrageenan seaweed increases rapidly, there might be a scarcity of 

carrageenan in the future. In addition, climate change and unforeseen natural disaster, 

may affect the production of carrageenan in the years to come. 

Given this threat, a wider connection to other stable suppliers will have to be 

established so that there will be a steady and regular supply of carrageenan. In 

addition, the researchers can take a look into the possibility of culturing its own 

carrageenan at a contained and safe environment free from pollution. 

 

Marketing Objectives 

 Make the carrageenan hydrogel readily available in the market by establishing 

partnerships with technology adopters from the pharmaceutical industry 

players. 

 Offer the best product that provides rapid healing to patients with wounds and 

other similar cases. 

 

Establishing a Business Proposal 

16.1. Collaboration and Partnership –  

Tie up with leading pharmaceutical firms who are keen to adopt the technology and 

willing to serve as partners. Invitations will be sent out to the identified companies by 

the government through the DOST. 
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With the role of technology generator for government-funded projects conducted by 

its Research and Development Institutes (RDI) under the guidelines of Republic Act 

10055 otherwise known as Technology Transfer Act of 2009, the DOST has to 

identify potential technology adopters. The adopters are the ones who will be 

licensed, through mutually favorable negotiated terms and conditions, to produce the 

product in commercial quantities and distribute. 

These technology adopters will logically come from the players in the pharmaceutical 

industry since the product is a wound dressing technology. The pharmaceutical 

companies market their products to influencers like doctors and their association 

heads, and to wholesalers like drugstore chains in an ethical way by means of medical 

representatives conducting product presentations. 

 

16.2. Meeting Customer Needs –  

Further clinical assessments and innovations can be made to ensure that the health and 

medical condition of the patients are addressed. 

 

16.3. Promotional Strategies 

a. Information Campaign – Create informational kits about the use and 

advantages of the carrageenan hydgrogel through the following: 

 Print Media (flyer, pamphlet/brochure, feature article in a well-known 

broadsheet or magazine); 

 Social Media (FaceBook Page, Blogs, Instagram); 

 Posts marketable and commercial technologies on websites; and 

 Issue press releases to announce such technologies are ripe for 

commercialization. 

b. Showcase these technologies in trade fairs conducted nationwide during 

DOST’s annual National Science & Technology Week (NSTW). 

c. Send out letters in a direct marketing style to prospects in the pharmaceutical 

industry. 

d. Get endorsement from duly recognized and reputable institutions like: DOH, 

PMA, PAMDRAP 

e. Free Trial – Offer sample kit/packs to medical institutions and influencers. 

 

 

CONCLUSIONS 

From the preceding SWOT Analysis, it is noteworthy that numerous strengths and 

opportunities have been identified out of the technology. These are numerous 

indications that the product works. The patent granted by IPO Philippines for the 

product is also a highlight for it also means that the product has novelty. 

The clinical trials have also been technology has utility, novelty non-obviousness.very 

promising. Not only were the researchers able to test it on burn patients as intended, 

but they were able to uncover new end-users along the way in the form of bed sore 

patients. This serendipitous finding has definitely increased the market reach of this 

wound care technology. 
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RECOMMENDATIONS 

Aside from the numerous marketing and promotional strategies that the author has 

recommended above, below are additional suggestions and recommendations of 

which some were gleaned from the opinion of subject matter experts, Balik Scientist 

Dr. Al Serafica, and Dr. Sze Tiam-Lin of IPI Biopolis Singapore during his 

communication with the author in Manila: 

1) Improve the documentation of future clinical trials: patient information, 

quality of life assessment, and photos would be advisable to be properly 

documented using best practices; 

2) Address the following key areas related to commercialization: 

a. The product formulation should benefit from optimization of both thickness 

(which affects cost of goods) and preservative (which affect initial cytotoxicity 

and bio-burden in sterilization and product stability/ shelf life). Finalize it 

prior to finalization of costing in manufacturing and transferring of costs to the 

technology adopter. 

b. Further clinical evaluation and product focusing might be needed depending 

on the adopter’s requirement. Aside from newfound applications for bed sore 

patient care, explore the probable applications in dermatological care & 

medical aesthetic fields. 

3) Evaluate compliance to other regulatory items, i.e., indications for use, 

contraindication, and marketing claims. 

4) Refer to the guidelines of the US Food and Drug Administration and EU-Good 

Manufacturing Practice as benchmarks of high quality standards. 

5) Explore other novel ideas that could be associated to the technology in the 

form of a related innovation in order for the technology to become eligible for 

a new set of IP protection/s. This should extend market monopoly for another 

number of years as well as open doors to international markets once 

international patent is granted through PCT. This is notwithstanding the fact 

that the first window of eligibility for international patenting has since lapsed a 

year after the local patent was granted. 

6) Continuously search for prospective technology adopters by applying the 

enumerated marketing and promotional strategies. It is possible that some of 

the recommended innovations above could be done in partnership with 

identified technology adopter. Involving the adopter in further product 

developments lightens the burden on resources of technology generator. It 

even makes the outcomes more tailor-fit to target markets. 
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Appendix A 

 

 Name of 

Hospital 

Location Contact Person Designation Telephone 

Number 

Clinical 

trial  

1 Gov. 

Roque 

Ablan 

Memorial 

Hospital 

Laoag 

City, 

Ilocos 

Norte 

Dr. Roger Braceros Surgery 

Depatment 

Head 

09175110295 Yes 

2 Mariano 

Marcos 

Hospital 

Batac, 

Ilocos 

Norte 

    

3 Cardon 

general 

Hospital 

Candon, 

Ilocos Sur 

Dr. Galut    

4 Ilocos 

Region 

Regional 

Hospital 

San 

Fernando 

City, La 

Union 

Dr. Jose Ostrea Provincial 

Health Officer 

09189125067 yes 

5 Tarlac 

Provincial 

Hospital 

Tarlac 

City, 

Tarlac 

Dr. Jonathan Gaputos Surgery Chief 

Resident 

09178961174 yes 

6 Central 

Luzon 

General 

Hospital 

Tarlac 

City, 

Tarlac 

Dr. ViltusHobayan Surgery 

Department 

Head 

09175191238 yes 

7 Jose B. 

Lingad 

Memorial 

General 

Hospital 

San 

Fernado 

Pampanga 

Dr. Alfonso Darac Training 

Officer 

09175106373 yes 

8 James 

Gordon 

Memorial 

Hospital 

Olongapo 

City 

Dr.JayPusung Training 

Officer 

09209511753 yes 

9 V.Luna 

Medical 

Center 

Quezon 

City 

Dra. 

EdithaBlandinaGascon 

Plastic and 

Reconstructive 

Surgery 

09178366399 yes 

10 V. Luna 

Medical 

center 

Quezon 

city 

Dr. Dionisio Lopez Surgery 

Department 

Head 

 yes 

11 V. Luna 

Medical 

Quezon 

city 

Dr. Rex Prudente Orthopedic 

Depat. Head 

 Yes 
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