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Abstracts

The global freeze-drying equipment market size reached US$ 2.1 Billion in 2022.

Looking forward, IMARC Group expects the market to reach US$ 3.3 Billion by 2028,

exhibiting a growth rate (CAGR) of 7.8% during 2022-2028. The increasing product

demand in the pharmaceutical industry, rising consumption of processed and

convenience foods, and continuous technological advancements by key players are

some of the major factors propelling the market.

Freeze-drying equipment is an advanced technology that dehydrates perishable

materials by freezing the product, reducing surrounding pressure, and then enabling the

frozen water in the material to transition from a solid to a gaseous state. This process is

generally employed to preserve foods, pharmaceuticals, and other biological products,

allowing them to maintain their original form and characteristics, such as flavor, texture,

and nutrient content. The equipment comprises a vacuum chamber, shelves for holding

the material, and a refrigeration system. It is designed to perform three main phases:

freezing, primary drying, and secondary drying. Operating at low temperatures and

pressures, freeze-drying equipment effectively removes moisture while minimizing the

loss of volatile components and sensitive compounds, thus contributing to longer shelf

life and simplified storage and transportation. As a result, freeze-drying equipment has
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gained immense traction as an essential asset in various industries, from food

processing to scientific research.

The escalating need for organ preservation in the field of medical transplantation will

stimulate the growth of the freeze-drying equipment market during the forecast period.

Freeze-drying provides a viable method for the long-term preservation of organs and

tissues, thus enabling better matching and scheduling for transplantation procedures.

Additionally, significant growth in the nutraceutical sector, which deals with products

derived from food sources with extra health benefits, is positively influencing the market

growth. Freeze-drying allows these products to retain their nutritional integrity while

extending shelf life. Furthermore, the advent of bio-banking, or the preservation of

biological samples for future research, offers a new avenue for market expansion. Many

research institutions and healthcare facilities are increasingly employing freeze-drying to

store biological specimens for long durations, thus facilitating scientific research and

medical diagnosis. Moreover, government initiatives and funding in research and

development (R&D) activities are fueling market growth. Specifically, state-sponsored

grants and subsidies for research projects that require freeze-drying equipment help

lower the financial burden for institutions, further accelerating product adoption rates.

Besides this, the rising awareness of product quality and safety among consumers

places companies under pressure to utilize superior preservation techniques like freeze-

drying, thereby augmenting market growth.

Freeze-Drying Equipment Market Trends/Drivers:

Heightened Demand in the Pharmaceutical Industry

The pharmaceutical industry's escalating need for preserving sensitive biological

materials, including vaccines, blood products, and antibiotics, serves as a primary driver

for the freeze-drying equipment market. Freeze-drying ensures the stability and

longevity of these critical substances, especially when conventional methods like

refrigeration might compromise their efficacy or shelf life. This technology is particularly

crucial for products that are temperature-sensitive and prone to rapid degradation. The

increasing prevalence of chronic diseases, aging populations, and a rising focus on

personalized medicine have created an environment where efficient preservation

techniques are essential. The pharmaceutical sector's stringent regulatory requirements

for product safety and quality further necessitate the use of advanced freeze-drying

equipment. As pharmaceutical companies expand their research and development

(R&D) activities and new biological drugs enter the market, the demand for reliable and

efficient freeze-drying solutions rises worldwide.

Rising Consumption of Processed and Convenience Foods

The growing consumer preference for processed and convenience foods is another

significant driver in the freeze-drying equipment market. As lifestyles become

increasingly hectic, the demand for easy-to-prepare and long-lasting food options has
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heightened. Freeze-drying technology provides a method for preserving foods without

sacrificing essential nutrients, texture, or flavor. This method allows for an extended

shelf life, easy storage, and convenience in preparation, making it highly appealing to

both manufacturers and consumers. Given that the food industry is a large and

continuously growing market, the increasing adoption of freeze-drying technologies for

food preservation underscores the equipment's indispensable role in meeting

contemporary consumer needs.

Rapid Technological Advancements

Advances in automation, energy efficiency, and scalability of equipment are attracting

substantial investments and interest from various industries. For instance, modern

freeze-dryers are equipped with programmable logic controllers (PLCs) and touch-

screen interfaces that simplify the operation and monitoring processes. Such

technological innovations reduce the need for manual intervention, thereby lowering the

risk of error and increasing overall efficiency. Energy-efficient systems also offer cost

savings in the long term, making them an attractive option for companies looking to

optimize operational expenses. These advancements improve the efficiency and

reliability of freeze-drying processes and expand the range of applications where freeze-

drying can be effectively utilized, further fueling market growth.

Freeze-Drying Equipment Industry Segmentation:

IMARC Group provides an analysis of the key trends in each segment of the market,

along with forecasts at the global, regional and country levels from 2023-2028. Our

report has categorized the market based on dryer type, scale of operation and

application.

Breakup by Dryer Type:

Tray Style Freeze Dryers

Manifold Freeze Dryers

Rotary Freeze Dryers

The report has provided a detailed breakup and analysis of the market based on the

dryer type. This includes tray style, manifold, and rotary freeze dryers.

Tray-style freeze dryers are predominantly used in the pharmaceutical and biotech

industries due to their capacity to handle large volumes and compatibility with batch

processing. These dryers come with shelves that can be either static or adjustable,

allowing for the effective dehydration of materials laid out in trays. Their design is

particularly suited for products that require a stable and uniform drying process, making

them the go-to choice for pharmaceutical formulations and biological samples.

Manifold freeze dryers are generally utilized for small-volume applications and are

highly popular in laboratories and pilot research. These dryers work by connecting

multiple flasks to a single chamber, enabling the drying of various samples

simultaneously. They are ideal for applications that require quick drying and are often
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used in academic research, small-scale production, and even food preservation on a

limited scale.

Rotary freeze dryers are less common than the other types but find diverse applications

in situations where the material needs to be agitated during the drying process. These

dryers rotate the product container to ensure uniform drying. They are particularly useful

for materials that are sensitive to heat or need to be dried without clumping. Rotary

freeze dryers are often found in specialty chemical and food industries.

Breakup by Scale of Operation:

Industrial Scale Freeze Dryer

Pilot Scale Freeze Dryer

Laboratory Scale Freeze Dryer

Industrial scale freeze dryer holds the largest share in the industry

A detailed breakup and analysis of the market based on the scale of operation has also

been provided in the report. This includes industrial, pilot, and laboratory scale freeze

dryers. According to the report, industrial scale freeze dryer accounted for the largest

market share.

Industrial-scale freeze dryers cater to high-volume production needs prevalent in major

industries like pharmaceuticals and food processing. These large-scale units are

engineered to handle substantial quantities of material efficiently, providing economies

of scale essential for commercial viability. As regulatory standards in sectors such as

pharmaceuticals demand stringent quality and preservation methods, industrial-scale

freeze dryers offer the consistency and reliability required to meet these specifications.

Additionally, these dryers are often integrated into automated production lines, allowing

for seamless, large-scale manufacturing and packaging operations. Their capability to

operate continuously for extended periods makes them indispensable for fulfilling the

ever-growing market demand.

Moreover, the long-term cost-efficiency of industrial-scale units represents another

major factor supporting market growth. Although they require a significant initial

investment, their lower operational costs per unit of output render them economically

favorable over time. The large-scale units also come with advanced features like

programmable logic controllers (PLCs), remote monitoring, and data logging, features

that align well with the growing focus on data-driven manufacturing processes. The

increasing adoption of Industry 4.0 practices, which favor automation and data

exchange in manufacturing technologies, further contributes to the dominance of

industrial-scale freeze dryers in the market.

Breakup by Application:

Food Processing and Packaging

Pharmaceutical and Biotechnology

Biomedical Engineering
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Others

Food processing and packaging represents the leading market segment

The report has provided a detailed breakup and analysis of the market based on the

application. This includes food processing and packaging, pharmaceutical and

biotechnology, biomedical engineering, and others. According to the report, food

processing and packaging represented the largest segment.

The main factors that are driving the growth of this segment include the ever-increasing

consumer demand for convenience foods with extended shelf life and retained

nutritional value. Freeze-drying meets these needs by preserving the taste, texture, and

nutrients in foods, making it a preferred technology for processed foods, including fruits,

vegetables, meats, and ready-to-eat meals. Furthermore, the expansion of the global

food industry, fueled by rising populations and changing lifestyle patterns, necessitates

robust food preservation techniques capable of sustaining large-scale production.

Freeze-drying equipment is uniquely suited for this task, offering both high-volume

processing capabilities and superior preservation outcomes.

Also, the equipment's effectiveness in reducing the weight of the food products, thereby

facilitating easier, more cost-effective transportation and storage, is catalyzing the

segment growth. This is particularly crucial for countries that rely heavily on importing

foods or have extensive supply chain networks. In addition, as consumer awareness

about food safety grows, regulations are becoming increasingly stringent. Freeze-drying

equipment offers a method that preserves food effectively while adhering to high

standards of quality and safety, thereby fostering segment growth.

Breakup by Region:

North America

United States

Canada

Asia-Pacific

China

Japan

India

South Korea

Australia

Indonesia

Others

Europe

Germany

France

United Kingdom

Italy
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Spain

Russia

Others

Latin America

Brazil

Mexico

Others

Middle East and Africa

Asia Pacific leads the market, accounting for the largest freeze-drying equipment

market share

The market research report has also provided a comprehensive analysis of all the major

regional markets, which include North America (the United States and Canada); Asia-

Pacific (China, Japan, India, South Korea, Australia, Indonesia, and others); Europe

(Germany, France, the United Kingdom, Italy, Spain, Russia, and others); Latin America

(Brazil, Mexico, and others); and the Middle East and Africa. According to the report,

Asia Pacific was the largest market.

Asia Pacific held the biggest market share since the region is experiencing rapid

industrialization and economic growth, creating fertile ground for high-tech equipment

across various sectors. This includes the expanding pharmaceutical and food

processing industries, both of which are significant users of freeze-drying technology.

Besides this, the Asia Pacific region has a vast population, leading to a heightened

demand for pharmaceuticals and processed foods. The rising need for efficient, large-

scale production to meet this demand is naturally accelerating the adoption of industrial-

grade freeze-drying equipment. In several Asia-Pacific countries like India and China,

the expansion of healthcare infrastructure and increased investments in pharmaceutical

research also stimulate market growth.

Furthermore, favorable government initiatives and policies in the region are encouraging

research and manufacturing sectors to adopt advanced technologies, including freeze-

drying equipment. These policies often come in the form of tax incentives, grants, and

eased regulatory frameworks that support local manufacturing and research capacities.

Asia Pacific is also a hub for innovation and technological advancements. The focus on

research and development (R&D) in countries such as South Korea and Japan provides

a steady stream of improvements in freeze-drying technologies, thereby propelling

market growth in the Asia Pacific region.

Competitive Landscape:

The market is experiencing steady growth as various key players in the freeze-drying

equipment market are actively engaging in research and development (R&D) to produce

more efficient and versatile machines. They are focused on incorporating advanced

features like automation, improved energy efficiency, and data analytics capabilities to
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offer added value to end-users. These companies are also expanding their global

footprint through strategic partnerships, mergers, and acquisitions. For instance,

collaborations with pharmaceutical and food processing companies are common to

customize solutions for specific industrial needs. Furthermore, industry leaders are also

investing in capacity expansion to meet the rising demand, especially in lucrative

markets such as Asia Pacific. Overall, the key players are adopting multi-faceted

strategies to maintain competitiveness while meeting the evolving needs of the market.

The market research report has provided a comprehensive analysis of the competitive

landscape. Detailed profiles of all major companies have also been provided. Some of

the key players in the market include:

Azbil Corporation

Cuddon Freeze Dry

GEA Group Aktiengesellschaft

Harvest Right, LLC

HOF Sonderanlagenbau GmbH

Labconco Corporation

Martin Christ Gefriertrocknungsanlagen GmbH

Millrock Technology, Inc.

OPTIMA packaging group GmbH

Shanghai Tofflon Science and Technology Co. Ltd.

Thermo Fisher Scientific

(Please note that this is only a partial list of the key players, and the complete list is

provided in the report.)

Recent Developments:

In August 2023, Harvest Right, LLC introduced their newest model of home freeze

dryers called the Harvest Right Pro. The Harvest Right Pro offers various benefits and

advancements in freeze-drying technology, enhancing the freeze-drying process for

home use.

In 2020, Azbil Corporation (Japan) announced the launch of bench-top laboratory freeze

dryer—LyoQuest Arctic. This innovative bench-top laboratory freeze dryer integrates pre-

freezing, primary drying and secondary drying processes avoiding the use of

conventional HFC or HFO cooling gases.

Key Questions Answered in This Report

1. How big is the global freeze-drying equipment market?

2. What is the expected growth rate of the global freeze-drying equipment market during

2023-2028?

3. What are the key factors driving the global freeze-drying equipment market?

4. What has been the impact of COVID-19 on the global freeze-drying equipment

market?
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5. What is the breakup of the global freeze-drying equipment market based on the scale

of operation?

6. What is the breakup of the global freeze-drying equipment market based on the

application?

7. What are the key regions in the global freeze-drying equipment market?

8. Who are the key players/companies in the global freeze-drying equipment market?
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Figure 11: Global: Freeze-Drying Equipment (Manifold Freeze Dryers) Market Forecast:

Sales Value (in Million US$), 2023-2028

Figure 12: Global: Freeze-Drying Equipment (Rotary Freeze Dryers) Market: Sales

Value (in Million US$), 2017 & 2022

Figure 13: Global: Freeze-Drying Equipment (Rotary Freeze Dryers) Market Forecast:

Sales Value (in Million US$), 2023-2028

Figure 14: Global: Freeze-Drying Equipment (Industrial Scale Freeze Dryer) Market:

Sales Value (in Million US$), 2017 & 2022

Figure 15: Global: Freeze-Drying Equipment (Industrial Scale Freeze Dryer) Market

Forecast: Sales Value (in Million US$), 2023-2028

Figure 16: Global: Freeze-Drying Equipment (Pilot Scale Freeze Dryer) Market: Sales

Value (in Million US$), 2017 & 2022

Figure 17: Global: Freeze-Drying Equipment (Pilot Scale Freeze Dryer) Market

Forecast: Sales Value (in Million US$), 2023-2028

Figure 18: Global: Freeze-Drying Equipment (Laboratory Scale Freeze Dryer) Market:

Sales Value (in Million US$), 2017 & 2022

Figure 19: Global: Freeze-Drying Equipment (Laboratory Scale Freeze Dryer) Market

Forecast: Sales Value (in Million US$), 2023-2028

Figure 20: Global: Freeze-Drying Equipment (Food Processing and Packaging) Market:
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Sales Value (in Million US$), 2017 & 2022

Figure 21: Global: Freeze-Drying Equipment (Food Processing and Packaging) Market

Forecast: Sales Value (in Million US$), 2023-2028

Figure 22: Global: Freeze-Drying Equipment (Pharmaceutical and Biotechnology)

Market: Sales Value (in Million US$), 2017 & 2022

Figure 23: Global: Freeze-Drying Equipment (Pharmaceutical and Biotechnology)

Market Forecast: Sales Value (in Million US$), 2023-2028

Figure 24: Global: Freeze-Drying Equipment (Biomedical Engineering) Market: Sales

Value (in Million US$), 2017 & 2022

Figure 25: Global: Freeze-Drying Equipment (Biomedical Engineering) Market Forecast:

Sales Value (in Million US$), 2023-2028

Figure 26: Global: Freeze-Drying Equipment (Other Applications) Market: Sales Value

(in Million US$), 2017 & 2022

Figure 27: Global: Freeze-Drying Equipment (Other Applications) Market Forecast:

Sales Value (in Million US$), 2023-2028

Figure 28: North America: Freeze-Drying Equipment Market: Sales Value (in Million

US$), 2017 & 2022

Figure 29: United States: Freeze-Drying Equipment Market: Sales Value (in Million

US$), 2017 & 2022

Figure 30: United States: Freeze-Drying Equipment Market Forecast: Sales Value (in

Million US$), 2023-2028

Figure 31: Canada: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 32: Canada: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 33: North America: Freeze-Drying Equipment Market Forecast: Sales Value (in

Million US$), 2023-2028

Figure 34: Asia Pacific: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 35: China: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 36: China: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 37: Japan: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 38: Japan: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 39: India: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017 &

2022
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Figure 40: India: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 41: South Korea: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 42: South Korea: Freeze-Drying Equipment Market Forecast: Sales Value (in

Million US$), 2023-2028

Figure 43: Australia: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 44: Australia: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 45: Indonesia: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 46: Indonesia: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 47: Others: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 48: Others: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 49: Asia Pacific: Freeze-Drying Equipment Market Forecast: Sales Value (in

Million US$), 2023-2028

Figure 50: Europe: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 51: Germany: Freeze-Drying Equipment Market: Sales Value (in Million US$),

2017 & 2022

Figure 52: Germany: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 53: France: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 54: France: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 55: United Kingdom: Freeze-Drying Equipment Market: Sales Value (in Million

US$), 2017 & 2022

Figure 56: United Kingdom: Freeze-Drying Equipment Market Forecast: Sales Value (in

Million US$), 2023-2028

Figure 57: Italy: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017 &

2022

Figure 58: Italy: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 59: Spain: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017
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& 2022

Figure 60: Spain: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 61: Russia: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 62: Russia: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 63: Others: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 64: Others: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 65: Europe: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 66: Latin America: Freeze-Drying Equipment Market: Sales Value (in Million

US$), 2017 & 2022

Figure 67: Brazil: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 68: Brazil: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 69: Mexico: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 70: Mexico: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 71: Others: Freeze-Drying Equipment Market: Sales Value (in Million US$), 2017

& 2022

Figure 72: Others: Freeze-Drying Equipment Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 73: Latin America: Freeze-Drying Equipment Market Forecast: Sales Value (in

Million US$), 2023-2028

Figure 74: Middle East and Africa: Freeze-Drying Equipment Market: Sales Value (in

Million US$), 2017 & 2022

Figure 75: Middle East and Africa: Freeze-Drying Equipment Market: Breakup by

Country (in %), 2022

Figure 76: Middle East and Africa: Freeze-Drying Equipment Market Forecast: Sales

Value (in Million US$), 2023-2028

Figure 77: Global: Freeze-Drying Equipment Industry: SWOT Analysis

Figure 78: Global: Freeze-Drying Equipment Industry: Value Chain Analysis

Figure 79: Global: Freeze-Drying Equipment Industry: Porter’s Five Forces Analysis
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