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ABSTRACT

Compressor nebulizers play a crucial role in treating respiratory conditions by facilitating the effective delivery of medications to the
lungs. However, prolonged usage necessitates careful management to prevent overheating, which can compromise both device
performance and patient safety. This study investigates the integration of an automated temperature controller into compressor
nebulizers to address this issue along with its specific time of application to prevent excess use. Existing nebulizers on the market often
lack overheating prevention mechanisms, requiring manual intervention to avoid damage. Leveraging the LM-35 temperature sensor,
this research proposes a system that automatically shuts off the nebulizer when specific time of use is over or overheating is detected,
subsequently resuming operation once temperatures have stabilized. By ensuring optimal device performance and patient support over
extended periods, this innovation represents a significant advancement in respiratory care technology.
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INTRODUCTION

In the realm of respiratory care, compressor nebulizers stand as stalwart allies, meticulously engineered to deliver medication in
aerosolized form to patients grappling with a spectrum of respiratory conditions. From the wheezing struggles of asthma to the
chronic challenges of COPD and an array of other respiratory disorders, these devices offer a lifeline of relief [1]. By deftly
transforming liquid medications into a fine mist, compressor nebulizers ensure precise and targeted delivery directly to the lungs,
optimizing therapeutic efficacy and patient comfort alike [2]. Amidst the ever-evolving landscape of healthcare technology, this
report endeavours to cast a comprehensive spotlight on compressor nebulizers. Delving into their intricate working principles,
inherent advantages over alternative delivery methods, diverse applications across medical settings, and the latest breakthroughs in
technological enhancements, this exploration seeks to underscore the indispensable role these low cost devices play in modern
respiratory care [3]. As we navigate the complexities of respiratory health, understanding and harnessing the capabilities of
compressor nebulizers emerge as paramount pursuits in the pursuit of improved patient outcomes and enhanced quality of life with
low cost [4].

LITERATURE REVIEW

Respiratory conditions such as asthma and chronic obstructive pulmonary disease (COPD) represent significant health challenges
globally, affecting millions of individuals. The effective delivery of medication to the lungs is paramount in managing these
conditions and improving patients' quality of life. In recent years, nebulizers have emerged as indispensable tools in respiratory
medicine, offering a novel approach to medication administration. This literature review aims to explore the role of nebulizers in
modern respiratory medicine, highlighting their mechanisms of action, clinical applications, and efficacy in delivering medication
directly to the lungs.

Nebulizers operate by generating compressed air, which forces liquid medication through tubing into the medication cup. Within
the cup, the liquid undergoes transformation into a mist, facilitating its inhalation directly into the lungs by the patient. This
mechanism ensures efficient delivery of medication to the target site, bypassing potential barriers encountered with traditional
inhalers or oral medications.

The versatility of nebulizers extends to a wide range of clinical applications, encompassing acute and chronic respiratory conditions
[5]. In acute settings, such as emergency departments or intensive care units, nebulizers play a vital role in delivering bronchodilators
and other medications rapidly to relieve bronchoconstriction and improve respiratory function. Moreover, in chronic conditions like
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asthma and COPD, nebulizers offer a convenient and effective means of medication delivery, particularly for patients who struggle
with coordination or inhaler technique [6].

Numerous studies have demonstrated the efficacy of nebulized therapy in achieving optimal clinical outcomes across various patient
populations. Recent advancements in nebulizer technology have further enhanced their utility, with innovations such as vibrating
mesh and ultrasonic nebulizers offering more efficient drug delivery and reduced treatment times. Additionally, research continues
to explore novel formulations and drug combinations optimized for nebulized administration, promising improved efficacy and
patient compliance [7].

Nebulizers have revolutionized the delivery of medication in respiratory medicine, offering a convenient, efficient, and patient-
friendly approach to inhalation therapy. By delivering medication directly to the lungs as a mist, nebulizers overcome many of the
challenges associated with traditional inhalers, making them indispensable tools in the management of respiratory conditions.
Continued research and innovation in nebulizer technology hold promise for further improving treatment outcomes and advancing
the field of respiratory medicine.

That sounds like a significant improvement! Adding a temperature controller to a nebulizer can enhance its safety and usability,
especially for extended periods of use [8]. Ensuring that the temperature remains within a safe range can prevent overheating and
potential hazards [9]. A portable design also adds convenience and versatility for users who may need to use the nebulizer on the
go or in various settings [10]. What inspired you to develop this innovation?

MATERIALS & METHOD

The portable compressor nebulizer motor system utilized in this study was composed of the following components:

220 V Micro AC Single Phase Motor: This compact motor served as the power source for the system [depicted in Fig:-1], driving
the operation of the nebulizer.

Piston Compressor Air Pump: Integrated with the motor, the piston compressor air pump was responsible for generating
compressed air to aerosolize the medication.

5 Amp Fuse: A standard 5 amp fuse was incorporated into the system for electrical safety, providing protection against overloads.

Fig:-1 220 V micro AC single face Compact Portable Compressor
In our study, we employed a motor with a speed nearing 1000 rotations per minute (RPM), which proved capable of effectively
nebulizing and transferring drug solutions to the patient. The apparatus utilized in our experiment included a specialized mask
equipped with a mouth cap designed for the inhalation of medicine (refer to Fig. 2), a nebulizer cup serving as the receptacle for the
medicine (refer to Fig. 3), and tubing connecting the mouthpiece to the compressor (refer to Fig. 4).

The mask with the mouth cap (Fig. 2) was tailored to ensure efficient inhalation of the medication by the patient. It provided a secure
fit over the nose and mouth, facilitating the delivery of the nebulized medication directly into the respiratory system.
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The nebulizer cup (Fig. 3) played a pivotal role in holding the medication solution during the nebulization process. Its design allowed
for optimal dispersion and atomization of the drug, ensuring a fine mist for inhalation by the patient.

Connecting the mask and nebulizer cup to the compressor was a tubing system (Fig. 4), which served as the conduit for the airflow
generated by the motor. This tubing facilitated the smooth transfer of the nebulized medication from the cup to the mask, enabling
effective delivery to the patient.

Overall, the integrated system comprising the motor, mask with mouth cap, nebulizer cup, and tubing provided a reliable and
efficient method for administering medication via nebulization. This setup offered precise control over drug delivery, ensuring
targeted treatment for respiratory conditions.

Fig:-2. Mask with mouthcap for inhalation of Medicine

Fig:-3. Nebulizer Cup to hold the medicine
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Fig:-4. Tubing connecting the mouth piece to the Compressor

Temperature Controller Sensor (Figure 5):

Figure:-5, llustrates the temperature controller sensor, which serves as a pivotal component in maintaining optimal operating
conditions. This sensor continuously monitors the temperature of the system and ensures adherence to predefined thresholds. The
integration of the LM-35 sensor exemplifies a critical advancement in enhancing the safety and performance of the system from its
overheating.

Rl TR

Fig-5: LM-35 to sense the Temperature due to Motor Heat
The ultimate portable, compact, and cost-effective system, as illustrated in Figure: - 6, signifies a ground-breaking achievement in
the field.

Over heat control and Time specific Application:

The study’s innovation in employing the LM-35 temperature sensor to manage overheating is indeed noteworthy. By integrating
this sensor, the system can effectively regulate temperatures and automatically shut down when they exceed 45°C, preventing
potential overheating issues. However, it's noted that in the initial phase of the research, the time required for the system to reach
restrictive conditions is slightly prolonged. Additionally, an automated restart feature hasn't been incorporated into this model yet,
necessitating manual restarts after shutdowns. To further improve operational efficiency, the system integrates a time interval
parameter, which likely plays a role in optimizing performance.

However, it's noted that there are some areas for improvement, such as the slightly prolonged time required for the system to reach
restrictive conditions initially and the absence of an automated restart feature, which may inconvenience users who need seamless
operation. The integration of a time interval parameter seems like a promising addition to enhance operational efficiency, likely
allowing for better optimization of performance.
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Moreover, the implementation of a time-specific application feature adds another layer of usefulness to the system. By allowing
users to set specific durations of application, even if the system doesn't reach 45°C, it prevents excessive usage and potentially
extends the lifespan of the device. Overall, these enhancements suggest a thoughtful approach to improving the system's
functionality and usability, while also addressing potential safety concerns and optimizing performance.

Fig-6: Compact automated Low cost portable Nebulizer
RESULT AND DISCUSSIONS
The handmade portable automated nebulizer demonstrated promising functionality during initial testing, particularly in its efficient
delivery of medication to patients, highlighting its potential as a viable medical device. However, an important observation emerged
during testing—the system ceased operation when the temperature of the compressor exceeded 44-45°C. This limitation likely stems
from the thermal constraints of the components used in the nebulizer's construction.

Despite this thermal limitation, the nebulizer demonstrated resilience and durability, notably outperforming commercially available
alternatives. Its robust performance suggests it could provide a cost-effective solution for patients in need of respiratory therapy,
especially in resource-constrained environments.

The overheating time was measured at two ambient temperatures, yielding satisfactory results. At room temperature (30°C), the
system reached its overheated state (45°C) after 10 minutes of operation. Conversely, at a lower ambient temperature of 25°C, the
overheating occurred after 15 minutes. Similarly, at 20°C, the application time extended to 20 minutes before overheating at 45°C.
It's noteworthy that if the ambient temperature falls below 20°C, the system will shut down based on the set application time rather
than overheating. This is summarized in Table 1:

Sl. No. Room Temperature(°C) Application Time (min) System heating temperature (°C)
1 30 10 45°C
2 25 15 45°C
3 20 20 45°C

Table: 1. Performance Summary of Handmade Portable Automated Nebulizer at Different Ambient Temperatures

The output result is also summarized in Figure:-7 to enhance understanding.
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System Heating Temperature based on Room Temperature and Application Time
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Fig:-7. Relationship between Room Temperature, Application Time, and System Heating Temperature

The low initial investment of only Rs-500 to Rs-1000 (INR) underscores the affordability of this solution, making it accessible to a
wider demographic. Furthermore, its portability enhances its suitability for use in various settings, including homes, clinics, and
remote healthcare facilities.

FUTURE SCOPE AND CONCLUSION

In summary, our research underscores the potential of the handmade portable automated nebulizer as a cost-effective and robust
alternative to traditional nebulizer systems. Through innovative solutions such as integrating heat dissipation mechanisms and
regulating motor speed for precise drug administration, we endeavour to bolster the device's reliability and effectiveness.

Moving ahead, our focus will be on fine-tuning these enhancements and substantiating their efficacy through additional testing.
Future iterations may explore advancements in thermal management, including the incorporation of more temperature-resistant
materials, to further elevate device performance and dependability.

Furthermore, we have observed that the cooling rate of the system after one use is inadequate. To address this, future iterations will
incorporate a cooling system, transitioning the device into a fully automated, temperature, and time-specific application-based
system, thus enhancing reliability and efficiency.

Ultimately, by continuously refining and validating the portable automated nebulizer, we aim to broaden access to respiratory
therapies, particularly in regions with limited resources. Through maximizing its clinical utility, we aspire to make meaningful
contributions to enhanced patient care and healthcare outcomes globally.
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