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Abstract 

In order to better understand the status of the storage, recycling and treatment 

of expired drugs in Chinese families, and analyse users’ needs for expired 

drugs recycling system which is based on synthetic biology, we posted a 

questionnaire online. We have three results in total. 

First, the data shows that the Chinese recycling system of expired drugs is still 

not perfect and most families (78.33%) have expired drugs at home. So our 

project was designed on the base of reality needs.  

Second, people's understanding of expired drugs should be improved, 

especially the understanding of families with elderly people because the 

elderly is the largest group to take drugs and the most important role to drive 

the whole family to learn the knowledge of drugs actively. Therefore, we regard 

the elderly and families with the elderly as main audience of our project. 

Last, the data shows that the majority of respondents supported for our device, 

and expressed their views on the operation mode, placement and basic 

structure of the device. The public prefer to put recycling and degrading device 

nearby. Consequently, we use mathematical model technology to decide the 

device location later. 

In conjunction with this questionnaire, we decided to further popularize 

knowledge of expired drugs and improve our device with social feedback.  
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1 Background 

 

The production and consumption of drugs is increasing, but the actual 

consumption of drugs is not completely in line with the sales of medicines. 

According to a research before, the average of family irrational use of drugs 

has exceeded one-third of the total drugs use [1]. If the expired or discarded 

drugs couldn’t be recycled effectively, it will cause toxic harm to the 

environment. What’s more, toxin will be easier to be accumulated through the 

food chain, eventually leading to strengthening bacteria’s resistance to drugs 

in the human body.  

 

2 Respondents 
 

After releasing the questionnaire, we collected 240 copies in total. According to 

Table 1, the respondents are between 16 and 88 years old and their age cover 

the range from juvenile to the elder with basic cognitive ability.  

 

Table1 the Range of Age of Respondents 

 

Age Number Proportion 

16-19 47 19.58% 

20-29 61 25.42% 

30-39 31 12.92% 

40-49 74 30.83% 

50-59 18 7.50% 

60-69 7 2.92% 

70-79 1 0.42% 

80-88 1 0.42% 

 

Respondents' occupations include students, teachers, medical workers, 

marketing workers, civil servants and businessmen. The population of 

students accounts for 41.25% of the total of respondents. 
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3 The Composition of Expired Drugs in Chinese 

Families 

The data on the composition of expired drugs in the respondents' houses 

showed that 59.57% of the respondents indicated that there were more oral 

expired drugs than external expired drugs in the houses. In term of 

pharmaceutical dosage forms, the proportions of respondents who had 

capsules and tablets of expired drugs were the highest, accounting for 76.06% 

and 73.94% of the total. In the survey of family expired drugs for general 

treatment of diseases, the proportions of drugs for treating colds, bruises, and 

digestive diseases were more than 35%, which were the top three. The results 

of these two questions confirmed the conclusion that most of respondents had 

more oral expired drugs than external expired drugs in the houses, shown in 

figure 1(a)(b)(c). 

(a) Which one is more in your home, Oral Expired Drugs or External Expired Drugs 

（b）Which dosage form of expired drugs do you have at home? 
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（c）Which disease the expired drugs in your home treat? 

Figure 1 Distribution drawing of expired drugs in the respondents' houses 

 

4 The Causes for Keeping Expired Drugs at 

Home 

4.1 The Habits of Buying Drugs 

The data showed that the most important factors in the purchase of the drugs 

were the efficacy of the drugs (85.83%) and the recommendations of the 

medical staff (82.08%). At the same time, people trust their past medication 

experience (60.00%), but also pay attention to the price of medicines 

(39.17%). 

Figure 2 Factors people would take into consideration when the buy drugs 
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4.2 The Habits of Using Drugs 

86.17% of the respondents indicated that the drug expiration at home was 

mainly because the doctors prescribed more drugs or respondents themselves 

bought more drugs. And 31.91% of the respondents admitted that they did not 

use the drugs on time according to the doctor's prescription. In addition, 8.51% 

of the respondents believed that family members seldom fell ill, so the drugs 

weren’t used often. Faced with this phenomenon, in addition to popularizing 

knowledge of drugs in the society, medical workers prescribing medicines and 

patients purchasing medicines carefully to avoid expired rugs waste, we need 

people to develop good medication habits that they pay attention to the date of 

production and shelf life of the drugs when taking the drugs, and should 

regularly check and clear up the family medicine box. 

 

Table2 The Reasons for the Existence of Expired Drugs at Home 

 

Reason Proportion 

 Not use the drugs on time according to the 

doctor's prescription 
31.91% 

Doctors prescribed more drugs or respondents 

themselves bought more drugs 
86.17% 

Change another kind of drug because of side 

effects 
10.11% 

Others(family members seldom use drugs due to 

seldom falling ill) 
8.51% 

 

The medication habits are closely linked with knowledge of drugs. Statistics 

showed that 76.67% of the respondents had the habit of checking whether the 

drugs were expired before taking the drugs (see figure 3 for details). Only 

11.67% of the respondents did not know that taking expired drugs was harmful 

to the body, but nearly half of the remaining people (46.23%) said that they 
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only heard of expired drugs’ harm, but they were not certain about what harm 

expired drugs would take and how great the harm was. See figure 4 for 

specific data. 

 

Figure 3 The degree of respondents' understanding on expired drugs' harm  

 

 

 

Figure 4 The times respondents check the drugs if they were expired  

 

The habit of checking whether the drugs were expired is also reflected in the 

answer to ideas on the use and recycling of expired drugs . As shown in Figure 

5, only 2.08% of the respondents thought that the expired drugs could be used 

as usual as long as the appearance didn’t change, and 6.67% of the 

respondents did not think that the expiration time was the time that calculated 
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by the drugs’ production date plus shelf life. 31.25% of them think that drugs 

that have exceeded the expiration time of one year couldn’t be used. Another 

12.5% believed that expired oral medication should be thrown away 

immediately, but expired external medication can be kept for a while. 

Figure 5 The reaction of the respondents if they found the drugs met the expiration time 

 

Whether to clear up the family medicine box regularly is also a sign to judge 

whether the medication habit is good. Only 32.50% of the respondents 

indicated that they had this habit, which affects the family members' 

understanding of the stock of family expired drugs. As shown in figure 6, 

among the respondents who didn’t sort out household medicines regularly, 

47.47% of the respondents had expired medicines at home, which was higher 

than the proportion of the respondents with household expired drugs among 

the crowd who regularly or sometimes sorted out household medicines. 

Among the respondents who regularly sorted out family medicines, 35.90% of 

them said that there were no expired drugs at home, and the proportion is 

much higher than the 9.68% of the “sometimes sorted out” group and the 5.26% 

of the “not finishing” group. It seems to verify that developing the habit of 

regularly cleaning up household medicines is beneficial to reducing the 

amount of expired medicines in the home. 
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Table 3 How often the respondents clear up the household drugs 

Answer Proportion 

Always&Regularly 32.50% 

Sometimes 51.67% 

Seldom or Never 15.83% 

Figure 6 The connection between whether having the habit of clearing up household 

drugs and whether knowing the existence of household drugs 

 

The placement of household drugs can also be seen as a reflection of the 

extent of respondents understanding on the storage of household drugs. Only 

22.27% of the respondents had medicine kits at home, and most of the 

respondents (67.65%) indicated that they would specifically empty a cabinet, 

drawer or desktop to store household medicines. Among the 7.14% of the total 

respondents, 76.47% of the respondents did not regularly organize household 

medicines. This rate is much higher than the same type of respondents who 

chose the other three types of storage ways. It can be seen that when there is 

a fixed position at home, people will be more likely to develop the habit of 

checking household medicines regularly, and also deal with expired medicines 

more on purpose. 
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Figure 7 The connection between the place respondents put drugs at home and the habit 

of clearing up household drugs 

 

4.3 the Structure of Respondents’ Families  

 

Figure 8 showed that 78.33% of respondents confirmed or tended to commit 

that there were expired drugs in their houses. It can be seen as a common 

phenomenon that there were expired drugs in families. At the same time, we 

also found that when there were elderly people in the family, the respondents 

generally knew more about the existence of expired drugs in the family, and up 

to 59.46% of the respondents who did not have the elderly at home said that 

they did not know whether there were expired drugs at home. 
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Figure 8 the connection between the number of old people in respondents’ house and 

whether knowing the existence of household expired drugs 

 

Table 4 The group who had used expired drugs 

 

Group Proportion 

the elder people 16.25% 

children 3.75% 

self 13.75% 

babysisters and other domestic helpers 0.42% 

nobody 75.83% 
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Figure 9 the connection between the number of elder people in respondents’ families and the habit of 

clearing up household drugs regularly 

 

According to the analysis on Table 4, people who used the expired drugs were 

mainly the elderly in the family——the middle-aged and the elderly. And the 

proportion of the elderly(58.62%) was slightly higher than that of the 

middle-aged (51.72%). According to figure 9, when there were more elderly 

people in the family, the proportion of the respondents who regularly organized 

household medicines is higher. When there were 4 or more elderly people at 

home, the ratio of respondents who sorted out household medicines was as 

high as 50%. In summary, the existence of the elderly at home was also a 

major force for people to be more willing to organize household medicines. 

Consequently, it can lead people throwing household overdue drugs. 
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4.4 the Knowledge of Handling Methods on Expired Drugs 

According to the analysis on figure 10 and 11, the majority (91.25%) of 

respondents indicated that if they found that the drug was overdue, most of the 

time they would throw drugs away, and 87.50% of people directly dumped 

expired drugs into dustbins. In fact, 83.75% of respondents tended to believe 

that directly throwing expired drugs into trash cans or pouring drugs into 

sewers would do harm to the environment, but more than a half (55.83%) 

didn’t know how to handle with today's expired drugs. 

 

Figure 10 the degree of knowledge on how to deal with expired drugs  

 

Figure 11 The respondents’ opinions on the harm expired drugs did to the environment 
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Comparing above figures with figure 12, it can be seen that 39.17% of 

respondents still believed that it was the correct way to dump expired drugs 

directly into the trash cans. 52.92% of respondents believed that the expired 

drugs should be delivered to special collection points. But the choices of 

"special collection point" were very different. 18.90% of this group of people  

thought that it was necessary to set up special expired drugs recycling bins in 

the community; 18.90% thought that it should be handed to the medical waste 

disposal company or establish a  specific drugs recycling station; 15.75% 

thought that it could be thrown into the hazardous garbage bins, and then 

shipped to the garbage collection station to be reclassified and dealt; 12.60% 

of people had no concepts of "special location", and said that it was because 

they didn’t know where to place expired drugs that they threw drugs into the 

garbage bins directly. This phenomenon reflected that there were shorts in the 

process of popularizing the knowledge about expired drugs’ classification and 

recycling in China, and there was a lot of room for improvement in expired 

drugs recycling system. 

 

Figure 12 the opinions of respondents on the ways to deal with expired drugs 
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5 the Opinions on Our Device 
 

5.1 the Leader of Recycling Expired Drugs 

 

In the field of expired drugs recycling, the public trusted the government more 

and preferred to daily and systematic management. On the decision of leading 

institution of recycling expired drugs, national health ministry topped the list 

with a ratio of 69.58%, far exceeding the ratio of the second choice, the 

community committee (39.17%) and the ratio of the third place, garbage 

collection station (30.00%). The remaining choices all accounted for less than 

20%. 

 

 

 

 

Figure 13 the leader of recycling expired drugs that respondents most expected 
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5.2 the Willing to Use Our Device 

 

From figure 14, after a brief introduction of the expired drug recycling and 

degrading device, up to 97.92% of the respondents were willing to use our 

device. But among the very few unwilling people, 40% were unwilling to use it 

because they were afraid of trouble. The fear of trouble also existed in the 

crowd who were willing to use the device. After hearing of the request to 

classify the expired drugs based on the drug attributes before putting them into 

the device, 19.15% of the respondents expressed that they were not willing to 

use this device. At the same time, one of the respondents was reluctant to use 

our device because of the potential safety hazards of the expired drugs in the 

device. 

 

 

Figure 14 the willing to put expired drugs into the device if there is a device to recycle and 

degrade expired drugs 
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5.3 the Placing Location of Our Device 

74.47% of the respondents hoped to place the expired drugs degradation 

device at the gate of the community because it was more convenient. 28.09% 

of respondents supported to put the device in the pharmacy. To get more 

details, please check figure 15: 

 

Figure 15 the preference on the location to put the device 

 

 

5.4 the Reward System of the Device 

In order to encourage people to participate in recycling expired drugs more 

actively, we planned to give participators some rewards. In terms of the 

rewards, they were fond of practical rewards. 57.08% of the respondents 

hoped to be topped up on public transport cards, 47.08% of the respondents 

hoped to obtain a shopping coupon of large supermarkets, and 36.67% of the 

respondents were more interesting in household items. In general, the public also 

committed that they had more power to categorize and recycle expired drugs. 

See figure 16 for details: 
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Figure 16 the rewards respondents expect 

 

6 Conclusion 

In summary, we can see that the public has a principled understanding of 

expired drugs, but the degree of understanding is not deep enough, and the 

knowledge they have acquired is limited to the general level. At the same time, 

we can also get the feedback that the domestic system of expired drugs 

classification and recycling is not perfect. The public have the awareness of 

expired drugs, but don’t not know whom to hand over the expired drugs or how 

to deal with them. Our project can just fill this vacancy: it not only meets the 

needs of degradation of household expired drugs, but also provides an actual 

carrier to publicize the knowledge of expired drugs and inject momentum into 

the public's continuously learning the knowledge of drugs. According to the 

feedback from the respondents, our project is very popular with all ages. The 

respondents also believe that the setting of the expired drugs recycling device 

is meaningful to both human beings and the environment. 



 UESTC-China 

 

 

The result of the survey indicates that we should pay more attention to how to 

promote the knowledge of drugs combined with our degradation device. We 

speculate that when there are elderly people in the family, the family is likely to 

have more drugs. Due to the old’s poorer memory, the storage of household 

expired drugs is large, too. So it’s more possible and necessary for families 

with old people to develop the habit of regularly sorting out family medicines 

and  improve the understanding of the usage and storage of drugs at home 

during the clearing process. This allows us to decide that the audience of 

project should be the family with the elderly, and we should improve the device 

to suit living habits and knowledge level of the elderly. On the one hand, we 

must popularize the disadvantages of using expired drugs for elderly people. 

On the other hand, we ought to teach the elderly to cultivate the habit of 

updating household commonly used medicines. For the elder’s concern of 

wasting money if not continuing to use expired drugs, we should alleviate their 

worries through the reward system of the device and urge them to clear up 

expired drugs in time. 

 

What’s more, the result of the survey reveals the importance of using 

government power to popularize the knowledge of drugs. Health care project 

involves the whole society. The best way for us to promote our project and 

make the popularization of the knowledge of drugs and the reduction of 

expired drugs meet our expectation is relying on the force of the government. 

We had better advise the government to improve the system of expired drugs 

treatment, as well as seeking guidance from the community committees and 

professional waste disposal companies. 

 

In combination with the feedback from the respondents, we believe that except 

increasing the popularity of the knowledge of drugs’ classification and recycling, 

we must make full use of Internet big data technology, such as designing a 
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small program for scanning drugs’ barcodes to know drugs’ attributes, or scan 

the drugs and classify them inside the device and reduce the possibility of 

artificial classification errors or the cost of manual classification by changing 

the entrance and channels.  

 

For the worry of criminals destroying devices and stealing drugs, we try to add 

security protection to the device during hardware design. In addition, we 

decide to combine the survey data with mathematical modeling when selecting 

the device placement point. And based on the population density and 

pharmacy coverage provided by the government, we can comprehensively 

consider the coverage and quantity of the device to reduce the burden of the 

public, with a view to fully mobilize the public’s enthusiasm. 
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