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Abstracts

Ultra-low Waste Space Syringe Market Summary

Introduction

The ultra-low waste space syringe market focuses on specialized injection devices

designed to minimize medication waste and maximize dosage extraction efficiency from

vaccine vials and drug containers. These advanced syringes represent a critical

innovation in healthcare delivery, particularly highlighted during the COVID-19

pandemic when Terumo Corporation urgently developed syringes capable of extracting

7 doses from each Pfizer vaccine vial instead of the standard 5-6 doses. The

technology addresses the fundamental challenge of dead space in traditional syringes,

which can waste 0.05-0.15ml of medication per injection, representing significant

economic and clinical impact when multiplied across millions of doses. Products like

Sharps' Provesa, Securgard, and Sologard represent intelligent safety syringes that

combine ultra-low waste capabilities with safety mechanisms to prevent needlestick

injuries. The market gained particular prominence when Pfizer approved Sharps'

Provensa Ultra-Low Waste syringe for use with its COVID-19 vaccine, demonstrating

the clinical and regulatory acceptance of these technologies. The industry serves three

primary application segments: vaccines, which represent the most visible application

due to global immunization programs; injectable drugs, where medication cost

considerations make waste reduction economically compelling; and other specialized

medical applications where precise dosing is critical.

Market Size and Growth Forecast
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The global ultra-low waste space syringe market is projected to reach USD 2.1-2.8

billion by 2025, with an estimated compound annual growth rate (CAGR) of 12%-16%

through 2030. This exceptional growth trajectory reflects increasing awareness of

medication waste costs, expanding global vaccination programs, and growing adoption

of safety-engineered injection devices across healthcare systems worldwide.

Regional Analysis

North America is expected to lead the ultra-low waste space syringe market with a

growth rate of 14%-18%, primarily driven by the United States, where advanced

healthcare infrastructure, high medication costs, and stringent safety regulations create

strong demand for waste-reducing injection technologies. The region benefits from

significant pharmaceutical industry presence and early adoption of innovative medical

devices, while regulatory support for safety-engineered devices accelerates market

penetration.

Europe follows with a growth rate of 12%-15%, led by Germany, France, and the UK,

which maintain sophisticated healthcare systems with emphasis on cost containment

and patient safety. The region's focus on sustainable healthcare practices and

medication waste reduction aligns with ultra-low waste syringe benefits, while

established vaccination programs create consistent demand.

Asia Pacific demonstrates a growth rate of 10%-14%, driven by China, Japan, and

India. Japan leads regional innovation through companies like Terumo, which

developed emergency COVID-19 vaccine extraction solutions, while China's massive

healthcare system and growing pharmaceutical market create substantial opportunities.

India's expanding immunization programs and cost-sensitive healthcare environment

favor waste-reducing technologies.

South America exhibits a growth rate of 8%-11%, with Brazil and Mexico leading due to

expanding healthcare access and growing awareness of medication waste costs.

However, economic constraints and limited healthcare budgets may moderate growth

compared to developed markets.

The Middle East and Africa show growth estimated at 6%-9%, with demand emerging in

the UAE and South Africa as healthcare systems modernize, though economic

disparities and limited healthcare infrastructure constrain broader market adoption.
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Application Analysis

Vaccines: This segment represents the largest and fastest-growing application for ultra-

low waste syringes, expected to grow at 15%-19%. The COVID-19 pandemic

dramatically highlighted the importance of maximizing vaccine dose extraction, with

global vaccination campaigns creating unprecedented demand for efficient injection

devices. The segment benefits from ongoing immunization programs worldwide and

increasing focus on pandemic preparedness, with trends toward combination vaccines

and high-value biologics amplifying waste reduction benefits.

Injectable Drugs: Projected to grow at 12%-15%, this segment includes high-cost

medications where waste reduction directly impacts healthcare economics. Applications

span oncology treatments, biologics, and specialty pharmaceuticals where medication

costs can exceed thousands of dollars per dose, making waste minimization

economically compelling. Growth is driven by expanding use of expensive injectable

therapies and healthcare cost containment initiatives.

Others: Expected to grow at 10%-13%, this category encompasses specialized medical

applications including emergency medicine, pediatric dosing, and research applications

where precise medication delivery is critical. The segment benefits from increasing

adoption of safety-engineered devices and growing awareness of injection safety across

diverse medical settings.

Key Market Players

Retractable Technologies Inc.: An American medical device company specializing in

safety syringes and needles, Retractable Technologies develops innovative injection

devices with integrated safety mechanisms and waste reduction capabilities, serving

healthcare providers across multiple markets with focus on needlestick injury

prevention.

Embecta: A global medical device company formed from BD's diabetes care business,

Embecta offers advanced injection systems including ultra-low waste syringes,

leveraging extensive manufacturing capabilities and global distribution networks to

serve diverse healthcare applications.

Medtronic: A multinational medical technology company, Medtronic provides

comprehensive medical device solutions including advanced injection systems, utilizing

its global presence and healthcare expertise to deliver ultra-low waste syringe
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technologies across multiple therapeutic areas.

Terumo Medical Corp.: A Japanese medical device manufacturer with strong global

presence, Terumo gained prominence during the COVID-19 pandemic by rapidly

developing syringes capable of extracting additional vaccine doses from vials,

demonstrating the company's innovation capabilities and market responsiveness.

ICU Medical: An American medical device company specializing in critical care and

oncology products, ICU Medical offers injection systems designed for high-value

medications where waste reduction is economically critical, serving hospital and

specialty care markets.

B Braun: A German multinational healthcare company with extensive medical device

operations, B Braun provides ultra-low waste syringes as part of its comprehensive

injection system portfolio, leveraging global manufacturing and distribution capabilities.

Sharps Technology Inc.: A specialized American medical device company focused on

ultra-low waste and safety syringe technologies. The company's Provesa, Securgard,

and Sologard products represent intelligent safety syringes combining waste reduction

with needlestick prevention. Notably, Pfizer approved Sharps' Provensa Ultra-Low

Waste syringe for COVID-19 vaccine administration. As of 2024, Sharps Technology

has not generated profitable revenue, instead raising $5,180,429 in 2021 and

$3,425,000 in 2020 through patent technology demonstrations and product exhibitions.

The company acquired a manufacturing facility through a June 10, 2020 purchase

agreement with Hungarian traditional disposable syringe manufacturer Safegard

Medical (Hungary) Kft, and established a production and research partnership with

pharmaceutical company Nephron Pharmaceuticals Corporation on November 10,

2022.

Porter's Five Forces Analysis

Threat of New Entrants: Moderate. While the ultra-low waste syringe market

offers attractive growth opportunities, significant barriers exist including

regulatory approvals, patent protections, and established relationships with

healthcare providers. However, the proven market demand and technological

innovation continue to attract new players, particularly those with existing

medical device expertise.

Threat of Substitutes: Low to Moderate. Traditional syringes represent the
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primary substitute, though their higher waste characteristics limit appeal in cost-

sensitive applications. Alternative injection methods like jet injectors or oral

formulations exist for specific applications, but the versatility and familiarity of

syringe-based systems maintain market dominance.

Bargaining Power of Buyers: Moderate to High. Large healthcare systems,

government vaccination programs, and group purchasing organizations possess

significant negotiating power due to volume purchasing and standardized

procurement processes. However, the proven economic benefits of waste

reduction and limited supplier options provide some counterbalancing supplier

leverage.

Bargaining Power of Suppliers: Low to Moderate. Raw materials for syringe

manufacturing are relatively commoditized, with multiple suppliers available for

plastics and metals. However, specialized components for ultra-low waste

designs and safety mechanisms may provide some supplier leverage,

particularly for innovative materials and precision manufacturing requirements.

Competitive Rivalry: High. The market features intense competition among

established medical device companies and innovative startups, with competition

based on waste reduction performance, safety features, regulatory approvals,

and cost-effectiveness. Patent battles and technological innovation further

intensify competitive dynamics.

Market Opportunities and Challenges

Opportunities

Global Vaccination Expansion: Increasing worldwide vaccination programs,

including routine immunizations and pandemic preparedness initiatives, create

sustained demand for efficient vaccine delivery systems that minimize waste

and maximize population coverage.

High-Value Drug Growth: Expanding use of expensive biologics, oncology

treatments, and specialty pharmaceuticals makes waste reduction economically

compelling, creating market opportunities where medication cost savings justify

premium syringe pricing.
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Safety Regulation Enhancement: Strengthening needlestick injury prevention

regulations and healthcare worker safety requirements drive adoption of safety-

engineered syringes that combine waste reduction with protection features.

Emerging Market Healthcare Growth: Expanding healthcare infrastructure and

vaccination programs in developing countries create new market opportunities,

particularly where cost considerations make waste reduction economically

attractive.

Pandemic Preparedness Investment: Global focus on pandemic preparedness

and vaccine stockpiling creates demand for injection systems that maximize

vaccine utilization efficiency during emergency deployment scenarios.

Challenges

High Development Costs: Developing ultra-low waste syringe technologies

requires significant R&D investment, regulatory approval processes, and

specialized manufacturing capabilities, creating financial barriers for smaller

companies and limiting market entry.

Regulatory Complexity: Medical device regulations vary across countries and

require extensive testing and documentation, creating approval delays and

market entry barriers that can impede rapid scaling of innovative technologies.

Cost Sensitivity: Healthcare systems often prioritize initial purchase cost over

long-term waste reduction benefits, requiring extensive economic justification

and education to demonstrate total cost-effectiveness.

Manufacturing Scalability: Producing ultra-low waste syringes requires precision

manufacturing and quality control, creating challenges in scaling production to

meet large-volume demands while maintaining performance specifications.

Market Education Requirements: Healthcare providers may be unfamiliar with

ultra-low waste benefits and require training on proper usage techniques,

creating implementation costs and adoption barriers that must be overcome

through comprehensive education programs.
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