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Abstract 

The purpose is to mechanically innovate and redesign the structure of the medicine 
bottle for the elderly with inconvenient hands and feet, the patient, the handicapped and 
other groups to achieve a highly humanized quantitative medicine effect. Method Based 
on the basic functions that can be achieved by traditional medicine bottles, through 
reasonable mechanical innovation and redesign, plus key advanced functions, the 
functional structure is determined. Use Solidworks to draw the display effect diagram of 
each functional structure and the overall exploded exploded diagram of the structure 
bottle to show the assembly relationship of each structural component. Conclusion This 
design solution not only solves the problem of quantitative medicine taking, but also 
enables users to get an excellent interactive experience, and the moisture-proof sealing 
effect of the medicine bottle is also greatly improved. By modifying the size parameters 
of the corresponding functional structure, it can adapt to the medication requirements 
of different numbers of pills and types of pills, and can be applied to most spherical 
particles, such as candy, etc., for storage and retrieval. Therefore, the medicine bottle is 
used in the medicine and food packaging industry. Broad market space. 
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1. Introduction 

People's consumption needs change from focusing only on the quality of the medicine itself to 
pursuing a good medicine experience, which reflects the continuous improvement of people's 
living standards and requirements. [1] At present, the aging phenomenon in our society is 
becoming more and more serious, the prevalence of elderly people has also been high, and the 
demand for medication is huge, but the drug packaging that can provide the elderly with a good 
medication experience on the market is relatively scarce. [2] The elderly have difficulties in the 
process of medication due to decreased vision, decreased memory, insufficient muscle strength, 
and inflexible joints. 

Therefore, designing a quantitative humanized medicine bottle for the elderly, patients and 
disabled persons who meet their relevant physiological characteristics will have a broad 
market space and very important practical significance. 

2. Characteristics of hand disorders in the elderly 

The research team selected a sample of elderly people between 60 and 80 years old, 30 men 
and 30 men. An experimental questionnaire survey and analysis of them revealed that the 
characteristics of hand disorders in the elderly are mainly reflected in the following three 
aspects. 
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(1) Fingers are stiff, most of which are caused by diseases such as rheumatism and osteoporosis. 
The specific manifestations are limited flexion and extension of the fingers, swelling and 
bending. 

(2) Hand weakness, which is mainly manifested in the decline of grasping power, the degree of 
decline is proportional to the age, and the situation is more obvious for people over 70 years 
old. 

(3) Hand trembling, due to certain diseases, the brain areas involved in motor coordination 
function are damaged. This is a common phenomenon among the elderly, which often affects 
their daily life, such as using traditional medicine bottles to get medicines. [3] At times, the pill 
is often shaken off due to shaking hands, let alone taking the medicine quantitatively. 

The above three main characteristics of hand disorders in the elderly have led to a significant 
decline in the grasping power and fine motor control of the elderly. 

3. Existing drug packaging and demand analysis 

At present, plastic bottles are the most commonly used packaging form for pill drugs because 
of their low cost, large capacity, good airtightness, and long service life.[4] 

In recent years, in order to deal with sudden diseases, the elderly often need to carry certain 
types of medicines. This requires a small volume of medicine bottles. Therefore, packaging 
designers have designed small-sized medicine bottles, as shown in Figure 1, which is flexible. A 
good translucent plastic bottle cap, which is connected with the mouth of the bottle body 
through its own ring-shaped protrusion to realize the sealing function of the medicine bottle, 
and is equipped with a transparent plastic long tube for quantitative medicine. However, it can 
be found from Figure 2 that this kind of bottle cap is difficult to open. 

 

 
Fig. 1 Small-volume medicine bottle                         Fig. 2 Usage hint 

 

According to investigations, most elderly people nowadays have a demand for medication with 
increasing age, their physical functions decline, and the time period is long, and the amount of 
medication used is large.[5] Part of the elderly who suffer from cardiovascular and 
cerebrovascular or heart diseases also need to carry medicine bottles with them for a long time. 
At the same time, most elderly people have the hand disorders mentioned above. Based on the 
above physiological characteristics of the elderly, and the characteristics of medication, it can 
be concluded that it is very urgent to design a medicine bottle that is easy to carry, easy to use, 
requires low operation precision, can quantify medicine and has good sealing performance. 
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4. Product design realization and analysis 

In order to design a medicine bottle that meets the above-mentioned needs of the elderly, it is 
necessary to design its general structural characteristics according to the design requirements 
of the medicine bottle. 

First of all, the volume of the medicine bottle should be reduced as much as possible when other 
conditions are met to make it easy to carry.  

The physiological characteristics and use environment of the elderly determine that it is 
necessary to reduce the operation steps and time-consuming of taking medicine and reduce the 
accuracy of the operation. If one-click medicine can be taken, it will undoubtedly bring a huge 
improvement to the user's interactive experience.[3] 

Because most elderly people have the problem of trembling hands, they often pour more or less 
pills or even spill the medicine on the ground,so quantification of medicine is a key part, and 
the essence of realizing quantification is to design a quantitative medicine warehouse to store 
in advance. [6] Separate the required pills from the medicine outlet and communicate with the 
medicine outlet. 

Due to the existence of the medicine outlet hole, it is unavoidable that there are tiny gaps that 
will connect the medicine storage bin, resulting in poor sealing performance. Therefore, when 
the medicine bottle is not in use, it is necessary to design a flip cover and use the protrusion on 
it to block the medicine outlet hole, even if this Will increase the operation steps. 

5. Determine the overall structure and size 

The medicine bottle is composed of a bottle body, a bottle cap, a flip cover, a rotating drive 
assembly, a rotating medicine bin and a spring. 

 
Fig. 3 Overall exploded view 

 

5.1. Specific structure design 

5.1.1. Bottle structure design 

The bottle body is composed of three parts, from top to bottom are the medicine storage cavity, 
the rotary drive assembly cavity, and the rotary medicine bin cavity. The medicine storage 
cavity and the rotary medicine bin cavity penetrate into the rotation drive assembly cavity. The 
medicine outlet channel of the compartment is connected; the top of the bottle body is provided 
with a screw thread to connect with the bottle cap. In order to continuously fill the medicine 
pills with energy in the medicine outlet channel, the bottom surface of the medicine storage 



Volume 2 Issue 7, 2021 

DOI: 10.6981/FEM.202107_2(7).0004 

27 

Frontiers in Economics and Management 

ISSN: 2692-7608 

cavity should be designed in a funnel shape. The inner cavity of the rotary drive assembly is 
located between the inner cavity of the medicine storage and the inner cavity of the rotating 
medicine bin, that is, the middle part of the medicine bottle. Used to carry the corresponding 
rotating drive components. 

5.1.2. Rotating medicine warehouse 

The rotating medicine bin has a cylindrical shape, and a spiral cylindrical channel is opened 
inside the rotating medicine bin with the axis of the rotating medicine bin as the center, so that 
while the axial size of the rotating medicine bin is reduced, more pills can be accommodated. It 
rotates around the central axis of the bottle body in the inner cavity of the rotating medicine 
compartment of the bottle body, so that the spiral medicine storage channel is connected with 
the medicine storage compartment when the medicine is not taken, and it connects with the 
medicine outlet hole after turning a certain angle when taking medicine. Connect to realize the 
function of quantitative medicine taking. 

5.1.3. Rotary drive assembly 

The rotary drive assembly enables the user to rotate the medicine bin to a certain angle after 
pressing the button and reset by itself after releasing the button. It includes a driving body and 
a rotating body. The driving body is responsible for transmitting the pressing force and 
displacement. It is composed of a button, a connecting rod, a driving rack, and a spring. The 
driving rack is coaxially fixedly connected with the connecting rod and the button, and the 
spring is sleeved. One end of the connecting rod is connected with the button and the other end 
bears against the retaining ring provided in the bottle; the rotating body is responsible for 
transmitting the converted torque and angular displacement. It is composed of gears, flat keys 
and rotating shafts. The gears form a circle with the rotating shaft through flat keys. The axial 
fixation is formed by the shaft shoulder on the rotating shaft and the retaining ring provided in 
the bottle body. The gear meshes with the drive rack.It can be seen from Fig. 5 that the rotary 
medicine bin is fitted with the key-shaped protrusion on the rotary shaft and the key-shaped 
groove on the rotary medicine bin to form a circumferential fixation on the rotary shaft. 

 

 
Fig. 4 Partial exploded view 
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Fig. 5 Sectional schematic 

 

6. Specific operation method 

When using it for the first time, open the bottle cap, pour the purchased pills into the medicine 
storage bin, tighten the bottle cap, and repeat the above operation after taking the pills in the 
medicine storage bin, and just add them again, which meets the national green development 
requirements. 

When taking medicine, open the flip cover, press the button, the pill will drop out of the 
medicine outlet, and finally close the bottom flip cover. 

 

 
Fig. 6 Schematic diagram of operation steps 

 

7. Concluding remarks 

In response to the medication problems caused by various physiological problems in the elderly, 
the structure of the drug packaging was innovatively redesigned. The medicine bottle is small 
in size, easy to carry with the sound, and only needs to press the button to realize quantitative 
medicine taking, which effectively solves the problem of the inconvenience of taking medicines 
for the elderly, the inability to take medicines in a quantitative way, and the problems of easy 
contamination of medicines, which improves the elderly Interactive experience during 
medication. The medicine bottle only needs to modify the corresponding size parameters to 
meet different quantitative quantity requirements, and is suitable for most spherical particles. 
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China is facing the advent of the age of social aging. With the continuous expansion of the 
proportion of the elderly in the consumption of medicines, the medicine bottle has high 
practical value and market space. 
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