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Abstract: With the global aging population and the high incidence of respiratory diseases such as chronic obstructive
pulmonary disease (COPD) and asthma, the demand for atomizers, as key medical devices for treating these diseases, has
been steadily rising. This paper analyzes the global atomizer market through data analysis and statistical methods, focusing
on market size, growth trends, product segmentation, user demand, and price acceptance. The results show that the global
atomizer market has a compound annual growth rate (CAGR) of 6.2% from 2020 to 2030, with the market size expected
to reach 1.45 billion USD by 2030; Monte Carlo simulation indicates a potential range of 1.2—1.8 billion USD, reflecting
significant growth potential. In terms of product types, pneumatic atomizers currently dominate with a 55-60% market
share, but mesh atomizers are expected to grow to over 25% due to technological advancements. User group analysis
reveals that patients aged 31-45 and 18-30 (high-risk groups for respiratory diseases) are the main users, with patients
prioritizing safety and ease of use, while medical staff focus on performance and reliability. Price acceptance varies:
patients prefer economical products (300-500 yuan for hosts, 10-20 yuan for consumables), while medical staff are willing
to pay more for high-performance devices. This study provides insights for enterprises in market positioning, product
development, and pricing strategies.
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1. Introduction

With the global aging population and the high incidence of respiratory diseases, atomizers, as important tools for
treating such diseases, have seen a gradual increase in market demand. According to statistics from the World
Health Organization, chronic obstructive pulmonary disease (COPD) has become the third leading cause of death
worldwide, and the incidence of asthma is also increasing year by year !". Against this background, atomizers
are widely used in patients’ daily treatment and have become one of the important medical devices. With the
advancement of technology and the continuous improvement of patients’ demand for treatment convenience,
the product forms and functions of atomizers have gradually diversified, thus bringing new opportunities for the

development of the atomizer market.
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This report mainly reveals key information such as the scale, growth trend, market share of product forms,
user group needs, and price acceptance of the global atomizer market through data analysis, and conducts in-depth
analysis of the data combined with statistical methods, striving to provide scientific decision-making support for

enterprises in market positioning, product development, and marketing strategies.

2. Global atomizer market size and growth trend

2.1. Market size and compound annual growth rate (CAGR)
First, we calculate the compound annual growth rate (CAGR) of the global atomizer market. CAGR is a standard
tool for measuring investment or market growth, used to describe the average growth rate of market size over a
period of time.

Compound annual growth rate (CAGR) formula:

FinalValue -+
CAGR =(————) -
( InitialValue

Among them:

(1) Final Value = 2030 market size (1.45 billion US dollars)
(2) Initial Value = 2020 market size (800 million US dollars)
(3) n=Time span from 2020 to 2030 (10 years)

Substitute the above values into the formula:
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CAGR = (W)Tﬁ—— 1= 0.062 Al 6.2%

Through the above calculation, the compound annual growth rate of the global atomizer market is 6.2%. This
2]

data indicates that the atomizer market will continue to grow in the next decade with a relatively stable growth rate
2.2. Monte Carlo simulation and market forecasting

To make a more accurate prediction of future market growth, we use the Monte Carlo simulation method. Monte
Carlo simulation is a statistical method that estimates the results of complex systems by generating multiple
possible scenarios through random sampling . In the simulation of the atomizer market, we can obtain the
prediction interval of market size through random sampling of multiple growth rates.

Based on existing statistical data, assume that the annual market growth rate ranges from 6.2% to 9.4%.
Through multiple simulations, we obtain different scenarios of market size predictions. The simulation results
show that the size of the global atomizer market may be between 1.2 billion US dollars and 1.8 billion US dollars
in 2030, with great uncertainty. The 95% confidence interval of the simulation results is 8.7% to 10.1%, showing

the growth potential of the market in the next few years *.

3. Market share and development trend of different forms of atomizers

The global atomizer market can be subdivided according to different product forms, mainly including three
categories: pneumatic atomizers, ultrasonic atomizers, and mesh atomizers. Each product form has a different
market share, and with the advancement of technology, the market share of products also shows different changing
trends (Table 1).
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3.1. Pneumatic atomizers

Pneumatic atomizers (also known as compressed air atomizers) are the largest category of products in the global
market, with a market share of about 55-60% . Its working principle is to convert the drug solution into mist
particles through compressed air, which is convenient for patients to inhale. The main advantages of pneumatic
atomizers are their mature technology and low cost, so they are widely used in low-income countries and regions,
especially in home treatment .

Although pneumatic atomizers dominate the global market, their market share is expected to decline in the
next few years with the development of technology and changes in market demand. Especially in high-income
countries, patients’ demand for convenience, low noise, and drug inhalation efficiency is gradually increasing,

which may squeeze the market share of pneumatic atomizers .

3.2. Ultrasonic atomizers

Ultrasonic atomizers use ultrasonic vibration to convert drug liquids into tiny mist particles. The market share
of such atomizers is about 20-25% "*. The main advantages of ultrasonic atomizers are their high atomization
efficiency and relatively low noise, which make them especially suitable for use in hospitals and medical
institutions. However, the high cost of ultrasonic atomizers limits their application in the home market ",

With the further development of technology, ultrasonic atomizers are expected to occupy a larger share of the
future market. Especially in treatment scenarios that require efficient drug delivery, the advantages of ultrasonic

. . . 1
atomizers will be more prominent''.

3.3. Mesh atomizers

Mesh atomizers (also known as electronic atomizers or mesh nebulizers) are a new type of atomizer that has

(1]

gradually emerged in recent years, with a market share of about 15-20% " . Mesh atomizers are characterized by

converting liquid drugs into mist particles through a vibrating mesh, which has the advantages of high atomization
efficiency and strong convenience, and is especially suitable for long-term treatment of chronic disease patients .

With changes in market demand and continuous advancement of technology, mesh atomizers are expected
to gain a larger market share in the next five years. According to market research data, the market share of mesh
atomizers is expected to increase to more than 25% ", Its portability and efficient drug delivery capability make it

a major driver of future market "',

Table 1. Global nebulizer market size and forecast from 2020 to 2030 (Unit: Billion US dollars)

Product type Market share Growth trend

Pneumatic atomizers 55-60% Steady growth

Ultrasonic atomizers 20-25% Stable growth
Mesh atomizers 15-20% Expected to increase to more than 25%

According to the table, mesh atomizers have the greatest market potential, while pneumatic atomizers still

have a relatively high market share but face challenges brought by technological innovation.
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4. Analysis of medical field research

To gain an in-depth understanding of users’ needs for atomizers and market potential, this paper conducts
research on patients, medical staff, and other groups. A total of 395 valid questionnaires were collected, and the
questionnaire data were analyzed using SPSS and Python.

4.1. Data reliability and validity test

The reliability analysis of the data was carried out through the Cronbach’s Alpha coefficient. According to the
statistical results, the Cronbach’s Alpha value is 0.840, indicating that the questionnaire has good reliability ", The
results of the reliability and validity test show that the data set has good internal consistency in various indicators

and is suitable for further statistical analysis.

4.2. User group analysis
According to the survey results, the user groups are mainly concentrated between 31-45 years old (40%) and
18-30 years old (35%). This age group is exactly the high-incidence group of respiratory diseases '"'. In addition,
the needs of patient groups (60%) are dominant, especially asthma and COPD patients. The survey data show that
asthma and COPD patients have significant differences in the demand for atomizers. Patient groups pay special
attention to the safety and ease of use of atomizers, while medical staff value the performance and reliability of the
equipment more "%,

It can be seen from Table 2 that patient groups have higher requirements for the safety of atomizers, while
medical staff pay more attention to the atomization effect and uniformity of the equipment. It is worth noting
that the Bluetooth reminder function has a high recognition among patient groups, especially for chronic disease

patients. Bluetooth reminders can effectively help them receive treatment on time !'”’.

Table 2. Global market share of atomizer product types in 2023 and forecast for 2030 (Unit: %)

Focus Patient group Medical staff group Overall user group
Safety 50% 45% 50%
Atomization uniformity 40% 50% 45%
Maintenance cost 30% 35% 32%
Bluetooth reminder function 85% 60% 72%

5. Analysis of price acceptance

According to the survey results in Table 3, we analyze users’ price acceptance. The table below shows the price
acceptance of different groups for atomizers.

The results of the chi-square test show that there is a significant difference in price acceptance between
patient groups and medical staff groups !'". Patient groups are more price-sensitive and tend to choose low-priced
economical products, while medical staft groups pay more attention to the performance and reliability of atomizers
and are willing to pay higher prices.
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Table 3. The price acceptance range of nebulizers for different user groups

Price range Patient group Medical staff group Total user group
Host price 300-500 yuan (35%) 500-1200 yuan (40%) 300-500 yuan (35%)
Single consumable cost 10-20 yuan (40%) 20—40 yuan (30%) 10-20 yuan (40%)

6. Conclusion and recommendations

Through in-depth analysis of the global atomizer market, market share of product forms, user needs, and price
acceptance, we draw the following conclusions:

Great market growth potential: The global atomizer market will continue to grow in the next decade,
especially in the Asia-Pacific region. With the increase of respiratory diseases and technological progress, the
market size is expected to reach 1.45 billion US dollars ',

Product innovation and differentiation: Mesh atomizers will become the main driver of market growth due to
their high atomization efficiency and convenience. Enterprises should increase R&D investment in mesh atomizers
to meet consumers’ demand for convenient and efficient treatment ',

Pricing strategy and market segmentation: Patient groups are more price-sensitive, especially in terms of
economical products. Enterprises should meet the needs of different user groups through diversified product
pricing strategies !'".

Function optimization and user experience: Intelligent functions such as Bluetooth reminders will be more
widely used in chronic disease patient groups, and manufacturers should increase the R&D of intelligent products "”.
In conclusion, the atomizer market has a broad prospect. Enterprises can seize the development opportunities

of the future market through technological innovation, product optimization, and precise market positioning.
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