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Abstracts

The global materials science sector is currently undergoing a radical transformation,

driven by a universal mandate to mitigate plastic pollution and enhance environmental

sustainability. At the forefront of this shift is the Water Soluble Films market. These

films, primarily engineered from Polyvinyl Alcohol (PVOH or PVA) and specialized

cellulosic blends, represent a unique category of packaging materials. They possess the

tensile strength and barrier properties associated with conventional plastics yet dissolve

completely upon contact with water, leaving behind no toxic microplastics or residue.

This singular characteristic positions them as a cornerstone technology for industries

seeking unit-dose delivery systems, safe handling of hazardous substances, and zero-

waste packaging solutions.

As of 2026, the global market valuation for Water Soluble Films is estimated to range

between 340 million USD and 620 million USD. This valuation bandwidth accounts for

the significant price disparity between commoditized industrial films and high-purity

pharmaceutical or optical-grade films. Looking ahead, the industry is poised for

sustained expansion, with a projected Compound Annual Growth Rate (CAGR)

between 4.6% and 6.8% through 2031. This growth trajectory is underpinned by the

accelerating adoption of unit-dose laundry and dishwashing detergents, stricter

environmental regulations in the European Union and North America, and rapid

innovation in edible and biodegradable packaging formats.

The market landscape is defined by a dichotomy of high-tech material engineering and

volume-driven manufacturing. Recent strategic moves, such as the July 2025 merger

between TerraSafe and DisSolves, underscore a pivot toward direct-to-consumer

sustainability solutions, expanding the technology's reach beyond industrial cleaning

into edible and personal care applications. Furthermore, the integration of water-soluble
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concepts into heavy industry, exemplified by Novacel’s introduction of soluble

protective films in late 2025, signals that the technology is maturing and moving up the

value chain.

Regional Market Analysis

The global distribution of the Water Soluble Films market is heavily influenced by

regional consumer habits regarding cleaning products, the stringency of environmental

laws, and the presence of advanced chemical manufacturing infrastructure.

North America

North America maintains a leading position in the global market, driven primarily by the

ubiquitous presence of single-dose laundry pods and dishwasher tablets in US and

Canadian households. The convenience factor has firmly established the 'pod' as the

standard format for home cleaning, creating a massive, recurring demand for Cold

Water Soluble (CWS) films. Beyond the consumer sector, the region is a hotbed for

sustainable material innovation. The merger of North Carolina-based TerraSafe with

DisSolves highlights the region's aggressive push into next-generation, plastic-free

solutions. This consolidation aims to commercialize edible packaging and dissolvable

laundry sheets, targeting the growing demographic of eco-conscious consumers. The

agricultural sector in the Midwest also utilizes substantial volumes of water-soluble films

for packaging fertilizers and pesticides, a practice that enhances farm safety by

eliminating direct contact with toxic chemicals. Market growth is expected to remain

robust, fueled by high disposable incomes and a retail environment that rewards 'green'

innovation.

Europe

Europe represents the most regulatorily complex and environmentally driven market.

The European Union’s Green Deal and the implementation of the Packaging and

Packaging Waste Regulation (PPWR) act as powerful catalysts, compelling FMCG

brands to phase out traditional single-use plastics. This regulatory environment creates

a favorable ecosystem for water-soluble film manufacturers, particularly those offering

bio-based and certified biodegradable PVOH formulations. Italy and the United Kingdom

serve as key hubs for film conversion and packaging technology. The region is also a

pioneer in the healthcare application of these films; water-soluble laundry bags are
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standard protocol in European hospitals for infection control, a practice that has been

reinforced and expanded in the wake of global health crises. Companies like Ecopol are

leveraging this regulatory tailwind to challenge established global leaders, offering

localized, sustainable supply chains to major European retailers.

Asia-Pacific

The Asia-Pacific region exhibits a dual-market structure, characterized by Japan's

technological dominance and China's manufacturing scale. Japan is the intellectual

center of the industry, home to global titans such as Kuraray, Mitsubishi Chemical,

AICELLO, and SEKISUI CHEMICAL. These companies control the majority of patents

related to high-purity PVOH resin production and advanced film casting. They supply

the global market with high-performance films used in optical applications and premium

detergents. Conversely, China has established itself as the volume production hub.

Manufacturers in Changzhou and Jiangmen specialize in producing cost-effective films

for the textile and agrochemical sectors. The textile industry in China, Vietnam, and

Bangladesh is a massive consumer of water-soluble films, using them as temporary

stabilizers for embroidery processes. Additionally, the market in Taiwan, China,

contributes significantly to the electronics packaging and specialized film conversion

sectors. Growth in the APAC region is projected to be the fastest globally, driven by the

modernization of agriculture in India and Southeast Asia, which is increasing the

adoption of safe agrochemical packaging.

South America

South America is an emerging market with a distinct focus on agriculture. Brazil, as an

agricultural powerhouse, drives the regional demand for water-soluble films used in the

precise dosing and safe handling of crop protection chemicals. The adoption of these

films is viewed as a critical step in modernizing farming practices and complying with

international safety standards for export crops. On the consumer side, the market for

detergent pods is in a nascent stage, limited by the higher price point compared to liquid

or powder detergents. However, as the middle class expands in Brazil and Chile,

multinational brands are gradually introducing unit-dose products, stimulating market

growth.

Middle East and Africa (MEA)
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The MEA region currently holds the smallest share of the global market but presents

specific niche opportunities. In the Middle East, demand is driven by the institutional

cleaning and hospitality sectors, particularly in the UAE and Saudi Arabia, where water-

soluble laundry bags and industrial cleaning doses are used to maintain high hygiene

standards. In Africa, the market potential is linked to the agricultural sector and the

gradual entry of global FMCG brands into urban centers. The need for precise, waste-

free dosing of chemicals in water-scarce regions also presents a long-term opportunity

for water-soluble technologies.

Application and Segmentation Analysis

The versatility of water-soluble films allows them to be tailored for a wide array of

applications, categorized by dissolution temperature (cold vs. hot) and chemical

resistance.

Packaging (Consumer & Industrial)

Packaging remains the dominant revenue generator for the industry.

Detergents and Household Cleaners: This is the highest volume segment. The films

used here must be Cold Water Soluble (CWS) to dissolve effectively in low-temperature

wash cycles. They also require high chemical resistance to prevent the concentrated

detergent enzymes and bleaches from degrading the film before use. The trend is

moving towards multi-chamber pods that separate incompatible ingredients until the

moment of dissolution.

Agrochemicals: Films are used to pre-package exact doses of pesticides, herbicides,

and fungicides. This application is critical for worker safety, as it prevents inhalation and

skin contact during the mixing process. These films are typically designed to be robust

mechanically to withstand transport but dissolve rapidly in mixing tanks.

Edible Packaging: This is a cutting-edge sub-segment, propelled by companies like

TerraSafe. It involves food-grade films made from materials that are safe for human

consumption. Applications include packaging for instant coffee, protein powders, spices,

and soup bases, where the entire package is dropped into hot water.

Pharmaceutical and Medical
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In the healthcare sector, functionality and hygiene are paramount.

Infection Control (Laundry Bags): Water-soluble laundry bags are a staple in hospitals

and nursing homes. Contaminated linens are placed in these bags at the bedside, and

the closed bag is placed directly into the washing machine. The film dissolves at a

specific elevated temperature (typically >60°C), releasing the linen for cleaning without

exposing laundry staff to pathogens.

Unit Dose Delivery Systems: Films are used for oral thin films (OTFs) that dissolve on

the tongue for rapid drug absorption. This is particularly useful for pediatric and geriatric

patients who have difficulty swallowing pills.

Ostomy and Disposal: Specialized films are used for medical disposal pouches that can

be flushed down toilets, improving quality of life for patients.

Textile and Embroidery

This industrial application is vital for the global garment trade.

Temporary Stabilizers: In embroidery, particularly on delicate, sheer, or stretchy fabrics,

a water-soluble film is used as a backing or topping. It stabilizes the fabric to ensure

precise needlework. Once the embroidery is finished, the fabric is washed in water, and

the film dissolves completely, leaving no residue or stiffness. This contrasts with tear-

away stabilizers which can leave paper remnants.

Industrial and Manufacturing Protection

Recent innovations have expanded the utility of these films into heavy manufacturing.

Surface Protection: As illustrated by Novacel’s developments in late 2025, water-

soluble films are being used as temporary protective layers for sensitive surfaces (like

automotive parts, glass, or polished metals) during manufacturing and transport. Unlike

traditional plastic films that must be peeled off and discarded (creating waste and labor

costs), these films can simply be washed away during the final cleaning stage of the

production line.

Oil and Gas: The acquisition of Obsidian by SNF points to the use of soluble polymers
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and films in downhole applications. Soluble diversion agents and temporary plugs are

used in hydraulic fracturing to seal perforations temporarily and then dissolve,

eliminating the need for mechanical retrieval.

Industry Value Chain and Supply Chain Structure

The production of water-soluble films involves a sophisticated chemical value chain that

demands tight quality control and material science expertise.

Upstream: Resin Production

The value chain originates with the synthesis of Polyvinyl Alcohol (PVOH) resin. PVOH

is a synthetic polymer created through the hydrolysis of polyvinyl acetate (PVAc). The

critical parameter here is the 'degree of hydrolysis.' Fully hydrolyzed resins yield films

that are only soluble in hot water and are highly crystallized and strong. Partially

hydrolyzed resins yield films soluble in cold water. The supply of Vinyl Acetate Monomer

(VAM), the key precursor, is a major cost driver. Major chemical conglomerates like

Kuraray and Sekisui are vertically integrated, producing both the resin and the film,

which gives them a significant competitive advantage in cost and quality assurance.

Midstream: Film Casting and Manufacturing

This stage involves converting the PVOH resin into a thin, uniform film. Two primary

technologies are employed:

Solution Casting: The resin is dissolved in water to form a solution, which is then cast

onto a moving metal belt or drum and dried. This method produces films with superior

optical clarity, uniform thickness, and fewer defects. It is the preferred method for high-

value applications like detergent pods and pharmaceuticals.

Blown Extrusion: Similar to standard plastic bag manufacturing, the resin is melted and

blown into a bubble. This process is generally more cost-effective and is used for

thicker, industrial-grade films or textile stabilizers.

Manufacturers must also master the formulation of additives—plasticizers (to prevent

brittleness), anti-blocking agents (to prevent layers from sticking), and bittering agents

(required by law in many regions to prevent child ingestion of pods).

+357 96 030922
info@marketpublishers.com

Water Soluble Films Global Market Insights 2026, Analysis and Forecast to 2031

https://marketpublishers.com/report/industry/other_industries/water-soluble-films-global-market-insights-2025-analysis-n-forecast-to-2030-by-manufacturers-regions-technology-application.html


Downstream: Converters and End-Users

The downstream segment consists of companies that purchase master rolls of film to

package their products.

FMCG Corporations: Giants like P&G, Unilever, and Henkel drive the market's volume.

They have stringent specifications regarding dissolution speed and film strength.

Specialized Converters: Companies that buy film to produce laundry bags, embroidery

backings, or niche packaging solutions.

Startups: The emergence of direct-to-consumer brands focusing on plastic-free living is

creating a new customer base for film manufacturers, demanding smaller batches and

more sustainable (bio-based) film options.

Key Market Players and Company Developments

The competitive landscape is a mix of established Japanese chemical giants, innovative

European firms, and cost-competitive Asian manufacturers.

Kuraray (MonoSol)

Kuraray, through its acquisition of MonoSol, is the dominant global player. Based in

Japan and the US, they practically invented the modern detergent pod category. Their

deep R&D capabilities allow them to develop films that are compatible with increasingly

complex detergent chemistries. They hold a vast portfolio of intellectual property that

creates a high barrier to entry for competitors in the premium segment.

Mitsubishi Chemical

A key player in the high-performance segment, Mitsubishi Chemical produces PVOH

films known for their exceptional purity and consistency. They often target

pharmaceutical and electronic applications where quality is non-negotiable.

SEKISUI CHEMICAL
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Sekisui is another Japanese powerhouse, offering a wide range of water-soluble films

under various brand names. They are known for their expertise in modifying polymer

structures to achieve specific dissolution profiles, catering to both the construction and

packaging industries.

AICELLO CORPORATION

Aicello specializes in 'Solublon' films. They have a strong reputation in the agrochemical

sector, providing films that offer excellent chemical resistance and mechanical

durability.

Ecopol

Based in Italy, Ecopol has emerged as a significant challenger to the Japanese

incumbents. They have positioned themselves as the sustainability leader, focusing on

biodegradable films and low-carbon manufacturing. Their proximity to major European

detergent manufacturers has allowed them to capture significant market share in the

region.

TerraSafe and DisSolves

The merger of TerraSafe and DisSolves in July 2025 represents a significant

consolidation in the startup ecosystem. This entity is focused on the 'next frontier' of

water-soluble applications: edible packaging and home-care sheets. By combining

material science with product design, they aim to disrupt the traditional plastic

packaging market.

Novacel

Traditionally a leader in surface protection, Novacel's entry into the water-soluble

market in October 2025 with their 'Watersoluble' protective film demonstrates the

technology's expansion into industrial processes. This innovation targets the reduction

of industrial waste and labor.

Arrow GreenTech
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An Indian innovator holding key patents for embedded water-soluble films, serving niche

security and packaging markets.

Cortec Corporation

Cortec differentiates itself by combining water-soluble technology with corrosion

protection. Their films are used to package metal parts, releasing corrosion inhibitors

during storage and then dissolving during washing.

Changzhou Greencradleland and Jiangmen Proudly

These Chinese manufacturers represent the high-volume, cost-effective tier of the

market. They are major suppliers to the global textile industry and are increasingly

improving their quality to compete in the agrochemical and general packaging sectors.

Other Notable Players

AMC and Noble Industries continue to serve specific regional and industrial niches,

contributing to the overall diversity of the supply chain.

Market Opportunities

Edible and Food-Contact Applications

The food industry represents a massive untapped market. As consumers demand less

waste, edible films for single-serve instant products (coffee, tea, soup, sauces) offer a

revolutionary solution. The technology allows for the packaging to become part of the

meal, eliminating waste entirely.

The 'Waterless' Beauty Revolution

The personal care industry is shifting towards concentrated, waterless products to
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reduce shipping carbon footprints. Shampoo bars, conditioner tablets, and body wash

sheets require packaging that protects them from humidity but doesn't add to the plastic

problem. Water-soluble films are the ideal solution, providing barrier protection that

disappears in the shower.

Smart Agriculture

There is growing interest in using water-soluble films for the controlled release of

agricultural inputs. Films can be engineered to dissolve only when soil moisture reaches

a certain level, ensuring that fertilizers are released exactly when the plants need them,

reducing runoff and environmental pollution.

Oil & Gas Completions

The acquisition of Obsidian by SNF highlights the opportunity in the energy sector.

Soluble tools and diversion agents can significantly improve the efficiency of well

completions and hydraulic fracturing, reducing the environmental footprint of extraction

processes.

Market Challenges

Hygroscopic Sensitivity

The fundamental property of water-soluble films—their affinity for water—is also their

greatest vulnerability. They are extremely sensitive to relative humidity. High humidity

can cause films to become sticky or dissolve prematurely, while low humidity can make

them brittle and prone to cracking. This necessitates strict climate control during

manufacturing and storage, as well as robust secondary packaging (often plastic),

which can undermine the sustainability narrative.

Chemical Compatibility Constraints

PVOH is a reactive chemical. It can react with ingredients inside the package (such as

aldehydes or certain surfactants), leading to 'cross-linking.' Cross-linking renders the

film insoluble, resulting in a slimy residue that fails to dissolve in the wash. Formulating
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films that are compatible with aggressive, concentrated modern detergents is a constant

chemical engineering challenge.

High Production Costs

Compared to conventional polyethylene (PE) or polypropylene (PP) films, water-soluble

films are significantly more expensive to produce. The raw materials (PVOH resin) are

costlier, and the casting process is energy-intensive and slow. This price premium limits

the adoption of water-soluble packaging to higher-margin products (like unit-dose pods)

and makes it difficult to penetrate low-margin commodity markets.

Consumer Education and Safety

The resemblance of bright, colorful detergent pods to candy has led to safety concerns

regarding child ingestion. This has forced the industry to adopt strict safety standards,

including opaque packaging, child-resistant enclosures, and the addition of bittering

agents to the film itself. Maintaining safety while ensuring ease of use for the elderly or

disabled remains a design challenge.

Other Information: Technological Considerations

Hydrolysis and Solubility

The industry classifies films based on the hydrolysis level of the PVOH.

Partially Hydrolyzed (87-89%): These films have optimal solubility in cold water and are

the standard for detergent pods and agrochemicals.

Fully Hydrolyzed (98-99%): These films are highly crystalline and only dissolve in hot

water (typically above 60°C). They provide superior mechanical strength and barrier

properties and are used for laundry bags and textile stabilizers.

Multi-Layer Co-Extrusion

To solve compatibility issues, manufacturers are increasingly using multi-layer
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technologies. A co-extruded film might feature a chemically resistant inner layer to

protect against the detergent and a fast-dissolving outer layer to ensure quick release in

the water. This allows for the packaging of more aggressive formulas that would destroy

a single-layer film.

In summary, the Water Soluble Films market is rapidly evolving from a niche industrial

segment into a central pillar of the sustainable packaging economy. With a market size

projected to reach up to 620 million USD by 2026, the sector is driven by the dual

engines of regulatory pressure and consumer convenience. While challenges regarding

cost and stability remain, the continuous innovation by key players in edible formats,

industrial applications, and bio-based formulations suggests a vibrant and expanding

future for this dissolving technology.
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