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Abstracts

The global Supercritical CO? Botanical Extracts for Pharmaceutical Applications market

size is predicted to grow from US$ 58.21 million in 2025 to US$ 90.15 million in 2032; it

is expected to grow at a CAGR of 6.4% from 2026 to 2032.

Supercritical CO? Botanical Extracts for Pharmaceutical Applications are standardized

botanical extracts produced from medicinal plants using supercritical carbon dioxide as

the principal extraction medium and supplied as active or functional ingredients for

herbal medicinal products, prescription medicines, OTC medicines and other

pharmaceutical formulations. The technology is particularly suitable for recovering

lipophilic, volatile and thermally sensitive constituents while enabling controlled

fractionation and minimizing conventional organic-solvent residues. Commercial

products are typically supplied as oily extracts, soft extracts, concentrated liquids or

standardized solid preparations. Key specifications vary by botanical source, including

fatty acids and sterols in saw palmetto and hyperforins in St. John's wort. The product

scope primarily covers pharmaceutical-grade supercritical CO? extracts derived from

saw palmetto, St. John's wort, calendula, peppermint, lemon balm and other medicinal

plants. Major pharmaceutical applications include benign prostatic hyperplasia, mild

depressive disorders, minor skin inflammation, irritable bowel syndrome symptom relief,

sleep disorders and other established herbal medicinal uses.

Key Findings

Global sales volume was approximately 235 tons in 2025 and is estimated at about 245

tons in 2026
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The weighted average selling price was approximately US$253 per kg in 2025

and about US$258 per kg in 2026

Saw palmetto extract represents more than 40% of market value and remains the

largest product segment

The market remains a high-value pharmaceutical ingredient niche measured in

hundreds of tons rather than mass-market botanical volumes

Europe remains the principal manufacturing and commercialization center for

pharmaceutical supercritical CO? botanical extracts

Market Trends

The market is evolving toward more tightly standardized and pharmaceutically

documented botanical extracts rather than generic plant concentrates. The role of

supercritical CO? is strongest where manufacturers need selective recovery of lipophilic

or thermally sensitive components and where the resulting extract can be linked to

defined pharmaceutical specifications, analytical methods and regulatory

documentation. Saw palmetto remains the most mature commercial example, while St.

John's wort, calendula, peppermint, lemon balm and other medicinal botanicals broaden

the technology base. Product development is increasingly focused on reproducibility,

defined drug-extract ratios, marker-compound control and compatibility with finished

dosage forms. The long-term direction is therefore toward fewer but more technically

differentiated extracts supported by GMP manufacturing, validated analytical methods

and pharmaceutical application documentation rather than broad expansion into

undifferentiated botanical ingredients.

Market Dynamics

Drivers

Growth is primarily supported by pharmaceutical demand for standardized medicinal-

plant ingredients with controlled composition, low conventional solvent residues and

reliable batch consistency. Supercritical CO? is technically suited to fatty acids, sterols,

volatile fractions and selected lipophilic active constituents, creating advantages in

products where water or conventional solvent extraction cannot provide the desired

profile. Long-standing medicinal use of supercritical CO? saw palmetto extracts

demonstrates that the technology can support regulated commercial drug products
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rather than laboratory-scale extraction alone. Expansion of GMP contract extraction

capacity and continued development of herbal medicines also provide a stable industrial

base for specialized suppliers.

Restraints

The main constraint is the high capital and operating intensity of industrial high-pressure

extraction. Pressure vessels, CO? recycling systems, process validation,

pharmaceutical quality assurance and GMP documentation increase production costs

compared with conventional water or ethanol extraction. The technology is also not

universally superior across medicinal plants, and many established herbal medicines

continue to rely on ethanol, water or other validated extraction systems. Pharmaceutical

registration requirements further slow switching between extraction routes, while

variable botanical composition and inconsistent extraction yields can increase raw-

material and quality-control costs.

Opportunities

The strongest opportunities are concentrated in medicinal plants where supercritical

CO? can deliver a clearly differentiated active profile or standardized lipophilic fraction.

Opportunities also exist in upgrading existing oily extracts into more formulation-

compatible pharmaceutical intermediates and in expanding GMP toll extraction for

companies that require clinical or commercial batches without building their own high-

pressure facilities. Smaller-volume medicinal botanicals may become attractive where

manufacturers can link selective extraction with pharmacopoeial specifications,

regulatory dossiers and well-defined therapeutic positioning. Contract manufacturing

platforms in Europe and North America can additionally benefit from pharmaceutical

companies seeking flexible capacity for niche botanical APIs and standardized

medicinal extracts.

Challenges

The key long-term challenge is demonstrating that a supercritical CO? extract is

pharmaceutically interchangeable neither with the raw plant nor with extracts produced

using other solvents. Changes in extraction conditions can materially alter the chemical

profile, meaning manufacturers must maintain strong process control, validated

analytical methods and stable botanical sourcing. Market transparency is also limited

because most companies report total botanical extraction capacity rather than

pharmaceutical CO? output specifically. This complicates capacity comparison and

competitive benchmarking. In addition, clinical evidence and regulatory acceptance are
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often specific to a defined extract, so commercial expansion requires product-specific

documentation rather than relying solely on the reputation of the extraction technology.

Industry Chain Analysis

The upstream industry includes cultivation and wild collection of medicinal plants,

botanical drying and preprocessing, pharmaceutical-grade carbon dioxide, high-

pressure extraction equipment, pressure vessels, analytical instruments and supporting

processing materials. Raw-material economics vary significantly by species, plant part,

geographic origin and active-component profile. For wild-harvested materials such as

saw palmetto, harvest conditions and regional availability can materially affect supply

stability, while cultivated medicinal herbs generally offer more controllable sourcing.

Extraction yield is another major cost determinant because finished pharmaceutical

extract output may represent only a fraction of the initial botanical biomass.

The midstream covers botanical preparation, supercritical CO? extraction, fractionation,

concentration, standardization, analytical testing and pharmaceutical quality release.

Value creation rises substantially when manufacturers move beyond toll extraction into

documented ingredients with defined active-marker specifications, GMP manufacturing

and regulatory support. Downstream customers include herbal-drug manufacturers,

pharmaceutical companies, API developers and contract formulation manufacturers.

Profitability is generally higher for standardized proprietary extracts and low-volume

pharmaceutical ingredients than for generic bulk botanical materials, although

regulatory, analytical and validation costs are also materially higher.

Segment Insights

Saw palmetto extract is the largest product segment and contributes more than 40% of

current market value, reflecting established pharmaceutical use, standardized fatty-acid

and sterol specifications and long-standing commercialization of supercritical CO?

extracts for benign prostatic hyperplasia. St. John's wort represents another established

pharmaceutical segment, particularly where hyperforin-rich extracts are required.

Calendula, peppermint and lemon balm form smaller but technically validated

categories, while a wider group of medicinal plants remains within Other due to lower

commercial volumes or less standardized market structures.

By application, benign prostatic hyperplasia is the largest clearly established

pharmaceutical use of supercritical CO? botanical extracts. Mild depressive disorders,

minor skin inflammation, irritable bowel syndrome symptom relief and sleep disorders
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represent smaller but identifiable pharmaceutical applications supported by specific

botanical extracts. The market therefore differs from the broader nutraceutical botanical

extract industry: pharmaceutical demand is concentrated in fewer products, lower

tonnage and more rigorously defined specifications, with regulatory and formulation

compatibility carrying greater weight than product breadth.

Downstream Market Opportunities

Benign prostatic hyperplasia remains the most mature downstream opportunity because

pharmaceutical saw palmetto extracts have established dosing, formulation and

regulatory precedents. Additional opportunities are present in herbal medicinal products

for mild depressive symptoms, topical skin inflammation, gastrointestinal discomfort and

sleep-related conditions. The most attractive future applications are those where a

specific CO? extract can be linked to a defined chemical profile, repeatable

pharmacological properties and a clear dosage form. Pharmaceutical manufacturers are

therefore more likely to favor technically documented extracts with stable specifications

over broadly marketed botanical ingredients.

Regional Insights

Europe is the principal manufacturing and commercialization center for Supercritical

CO? Botanical Extracts for Pharmaceutical Applications. Germany, Italy and Spain

combine established herbal-medicine industries, GMP botanical extraction capability

and specialized high-pressure processing infrastructure. The region also contains

several of the market's most technically focused suppliers, giving Europe a particularly

strong position in pharmaceutical-grade standardization and contract extraction. North

America has meaningful specialized capacity, particularly in GMP supercritical

processing and pharmaceutical contract manufacturing, but the commercial botanical-

drug portfolio is narrower than in Europe.

Asia currently plays a more selective role in this pharmaceutical segment than in

nutraceutical-grade CO? extraction. Japan and selected Asian manufacturers possess

industrial supercritical extraction capabilities, but comparatively fewer products can be

directly linked to established pharmaceutical applications under the defined scope.

Turkey has developed a notable regional position through medicinal-plant resources

and specialized botanical extraction. Overall, future regional expansion is expected to

depend more on pharmaceutical regulatory capability and product-specific

documentation than on the availability of extraction equipment alone.
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Competitive Landscape Analysis

The competitive landscape is relatively concentrated and specialized. Indena and

Euromed combine pharmaceutical botanical-extract expertise, GMP manufacturing and

established medicinal-product positioning, while Hopfenveredlung St. Johann operates

one of the largest industrial supercritical CO? processing platforms and serves

pharmaceutical applications through its NATECO? business. FLAVEX Naturextrakte

occupies a strong specialist position in medicinal-plant CO? extracts, supported by a

broad product portfolio and dedicated German manufacturing. AINIA and Thar Process

represent the contract-manufacturing side of the market, providing industrial high-

pressure extraction and pharmaceutical development capability for third-party

customers. AGRISANA and LUK Botanik represent smaller specialized producers with

direct medicinal-plant extraction capabilities. Competitive advantage is increasingly

determined by GMP execution, pharmaceutical documentation, botanical sourcing

control, analytical standardization and the ability to support regulated applications rather

than by extraction capacity alone.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Supercritical CO? Botanical

Extracts for Pharmaceutical Applications Industry Forecast” looks at past sales and

reviews total world Supercritical CO? Botanical Extracts for Pharmaceutical Applications

sales in 2025, providing a comprehensive analysis by region and market sector of

projected Supercritical CO? Botanical Extracts for Pharmaceutical Applications sales for

2026 through 2032. With Supercritical CO? Botanical Extracts for Pharmaceutical

Applications sales broken down by region, market sector and sub-sector, this report

provides a detailed analysis in US$ millions of the world Supercritical CO? Botanical

Extracts for Pharmaceutical Applications industry.

This Insight Report provides a comprehensive analysis of the global Supercritical CO?

Botanical Extracts for Pharmaceutical Applications landscape and highlights key trends

related to product segmentation, company formation, revenue, and market share, latest

development, and M&A activity. This report also analyzes the strategies of leading

global companies with a focus on Supercritical CO? Botanical Extracts for

Pharmaceutical Applications portfolios and capabilities, market entry strategies, market

positions, and geographic footprints, to better understand these firms’ unique position

in an accelerating global Supercritical CO? Botanical Extracts for Pharmaceutical

Applications market.
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This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Supercritical CO? Botanical Extracts for Pharmaceutical

Applications and breaks down the forecast by Type, by Application, geography, and

market size to highlight emerging pockets of opportunity. With a transparent

methodology based on hundreds of bottom-up qualitative and quantitative market

inputs, this study forecast offers a highly nuanced view of the current state and future

trajectory in the global Supercritical CO? Botanical Extracts for Pharmaceutical

Applications.

This report presents a comprehensive overview, market shares, and growth

opportunities of Supercritical CO? Botanical Extracts for Pharmaceutical Applications

market by product type, application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Saw Palmetto Extract

St. John's Wort Extract

Calendula Extract

Peppermint Extract

Lemon Balm Extract

Other

Segmentation by Plant Part:

Fruit-derived Extracts

Flowering Aerial Part Extracts

Flower Extracts
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Leaf Extracts

Other

Segmentation by Application:

Benign Prostatic Hyperplasia

Mild Depressive Disorders

Minor Skin Inflammation

Irritable Bowel Syndrome Symptom Relief

Sleep Disorders

Other

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan
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Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Indena S.p.A.
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Euromed S.A.

Hopfenveredlung St. Johann GmbH

FLAVEX Naturextrakte GmbH

AINIA

Thar Process

AGRISANA S.R.L.

LUK Botanik

Key Questions Addressed in this Report

What is the 10-year outlook for the global Supercritical CO? Botanical Extracts

for Pharmaceutical Applications market?

What factors are driving Supercritical CO? Botanical Extracts for Pharmaceutical

Applications market growth, globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Supercritical CO? Botanical Extracts for Pharmaceutical Applications

market opportunities vary by end market size?

How does Supercritical CO? Botanical Extracts for Pharmaceutical Applications

break out by Type, by Application?
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Sales Market Share by Type (2021-2026)
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Sales Market Share by Application (2021-2026)

Figure 77. Germany Supercritical CO? Botanical Extracts for Pharmaceutical

Applications Revenue Growth 2021-2026 ($ millions)

Figure 78. France Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Growth 2021-2026 ($ millions)

Figure 79. UK Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Growth 2021-2026 ($ millions)

Figure 80. Italy Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Growth 2021-2026 ($ millions)

Figure 81. Russia Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Growth 2021-2026 ($ millions)

Figure 82. Middle East & Africa Supercritical CO? Botanical Extracts for Pharmaceutical

Applications Sales Market Share by Country (2021-2026)
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Figure 84. Middle East & Africa Supercritical CO? Botanical Extracts for Pharmaceutical

Applications Sales Market Share by Application (2021-2026)

Figure 85. Egypt Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Growth 2021-2026 ($ millions)
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Revenue Growth 2021-2026 ($ millions)
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Revenue Growth 2021-2026 ($ millions)
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Applications Revenue Growth 2021-2026 ($ millions)

Figure 90. Manufacturing Cost Structure Analysis of Supercritical CO? Botanical
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Pharmaceutical Applications
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Figure 93. Channels of Distribution

Figure 94. Global Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Sales Market Forecast by Region (2027-2032)
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Revenue Market Share Forecast by Region (2027-2032)

Figure 96. Global Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Sales Market Share Forecast by Type (2027-2032)

Figure 97. Global Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Market Share Forecast by Type (2027-2032)

Figure 98. Global Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Sales Market Share Forecast by Application (2027-2032)

Figure 99. Global Supercritical CO? Botanical Extracts for Pharmaceutical Applications

Revenue Market Share Forecast by Application (2027-2032)
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