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Abstract: Objective: To design a disposable care package for postoperative PICC disinfection for the daily maintenance 
of postoperative indwelling PICC catheter patients, save the operation time of nurses, reduce the operation difficulty of 
nurses, increase patient comfort and improve patient satisfaction. Methods: The items required for the routine maintenance 
of PICC catheter shall be packaged separately in a sterile manner, and all items shall be packaged as disposable care 
package for the maintenance of PICC catheter. Results: The use of a special PICC disinfection disposable care package, 
inside all the items after strict sterile treatment, simple and convenient, save time and effort. Conclusion: PICC disinfection 
disposable care package can reduce the operation difficulty of medical staff, shorten the operation time, increase patient 
comfort, and facilitate the use of medical staff.
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1. Introduction
At present, many clinical diseases can be solved by arteriovenous puncture, such as upper limb venography 
and PICC catheterization. The full of PICC catheter is the peripheral vein catheterization to the central vein [1]. 
Catheterization technology is widely used in clinical due to the advantages of easy operation, safety, soft catheter, 
easy patient movement and easy fixation of, reducing the pain of repeated puncture, reducing vascular stimulation, 
and less complications [2, 3]. However, the disinfection of postoperative puncture points and the maintenance of 
PICC pipes are particularly important [4]. Its widely used in clinical department, has a simple operation, avoid 
repeated puncture, use safety advantages, but with complications often occur, infection is one of the most common 
complications, not only to the patient and family brought the physical and economic double pressure, also make 
the operator nervous, a simple and effective PICC disinfection disposable care package is particularly important [5, 6].
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Surgical patients often retain their postoperative PICC catheters in the ward, but there is no dedicated PICC 
maintenance care package available. In clinical practice, nursing staff must routinely prepare alcohol, iodine, 
sterile cotton swabs, and stickers. These items are typically scattered across different locations, and each time 
they are needed, staff must spend time gathering them. This process can be time-consuming and sometimes leads 
to the omission of certain items [7]. This increases the operational difficulty for medical staff and contributes to 
heightened patient anxiety.

In order to ensure the best disinfection and maintenance effect, a new type of PICC disinfection disposable 
care package has been designed in this study, which can effectively solve the above problems. 

2. Materials and methods
2.1. Materials
The outer packaging of the disinfection bag is made from PVC material. The disinfection bag primarily consists 
of five parts: sterile gloves, iodine cotton balls, alcohol cotton balls, film, and tweezers. When disinfecting the 
catheter, a square package is used. The inner wall of the square package is connected to a rotating column, and 
the side wall of the rotating column is equipped with disinfection components. These disinfection components 
are used for disinfecting the catheter. The inner wall of the square package is also fitted with export components, 
which facilitate the removal of the catheter from the square package.

Additionally, the disinfection assembly includes a partition that is fixed to the inner wall of the square 
package. The square package, located on either side of the partition, contains a disinfection chamber and a storage 
chamber. Inside the storage chamber, an airbag is fixed to the inner wall of the square package. The inner wall of 
the storage chamber is also connected to elastic components, with the end of the elastic assembly fixed to a baffle. 
This baffle is positioned against the partition’s inner wall and serves to separate the disinfection chamber from the 
liquid storage chamber [8]. The sidewall of the airbag within the square package, as well as the elastic assembly, 
includes a first sleeve. The first sleeve is fixed to the inner wall of the square package and is connected to a first 
sliding column and a first sliding cylinder. The first sliding cylinder is linked to the first sleeve by a fixed spring, 
providing an elastic mechanism [9].

The export assembly features a second sleeve, which is mounted on both sides of the top wall of the square 
package. The inner wall of the second sleeve is connected to a threaded column. This threaded column passes 
through the bottom end of the square package, with a top plate fixed to a connecting block. The catheter is 
connected to the connecting block, which interfaces with both the input and output ports. The output port is wound 
in the opposite direction to the side wall of the rotating column [10].

The square package side wall is provided with a square mouth, the outer side of the square mouth is fixed 
connected with a first connecting plate, the square package side wall above the first connecting plate has the top of 
the second connecting plate, the second sliding plate has a sliding pad, the second sliding column and the second 
sliding plate with a rotating plate, the top of the square mouth is provided with a protective cover, the square 
package is provided as a transparent material.

2.2. Methods
To begin, open the PICC disinfection disposable care kit and put on sterile rubber gloves. Start by disinfecting the 
skin around the catheter insertion site, followed by using an alcohol cotton ball to clean the puncture point. Once 
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this is done, secure the catheter with a protective film. During the catheterization process, regularly monitor the skin 
around the insertion site and carefully observe and document any signs of blood infiltration at the puncture point.

When disinfecting the catheter, rotate the rotating plate to move it away from the limit column. This action 
causes the second spring’s elastic force to drive the second sliding column, which in turn moves the sponge pad 
downward. The sponge pad will then gently press against the top of the first connecting plate, allowing it to clean 
any remaining disinfectant from the catheter’s side walls

Attached below is Figure 1, which is a structural diagram of the utility model device.

Figure 1. A structural diagram of the utility model device.

The technical scheme of the utility model embodiment will be described in detail below, with reference to 
the accompanying drawings. It is important to note that the described embodiment represents only one example of 
the utility model, rather than all possible embodiments. Based on the embodiments of the utility model, any other 
variations or embodiments that can be derived by those skilled in the art, without inventive effort, will fall within 
the scope of the utility model’s protection. Figure 2 shows the local amplification structure of point A in Figure 1. 

Figure 2. The local amplification structure of point A.
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Referring to Figure 2 above, a disposable care package for PICC disinfection is provided, consisting of a 
square bag (1). The inner wall of the square bag (1) is connected to a rotating column (101), which is wrapped 
with a catheter (102). The square bag’s inner wall also houses a disinfection component (2), which is designed 
to disinfect the catheter (102). Additionally, the square bag’s inner wall is equipped with an export assembly (3), 
which serves to guide the catheter (102) out of the square bag (1).

The disinfection component (2) includes a partition (201), which is fixed to the inner wall of the square bag 
(1). The square bag (1) is divided by the partition (201) into a disinfection chamber (202) and a storage chamber 
(203). The storage chamber (203) is connected to an air chamber (204) and is equipped with an elastic assembly 
(205). The elastic assembly (205) includes a baffle (206), which, along with the partition (201), helps separate the 
disinfection chamber (202) from the storage chamber (203). 

Next, Figure 3 below is a schematic diagram of the partial section structure of the utility model device and 
Figure 4 is a schematic diagram of the utility model device (forward section). Figure 5 is a schematic diagram of 
the elastic component of the utility model (schematic).

Figure 3. Schematic diagram of the partial section structure of the utility model.

Figure 4. A schematic diagram of the utility model device (forward section).
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Figure 5. A schematic diagram of the elastic component of the utility model (schematic).

Based on Figure 1–5, the side wall of the outer airbag (204) within the square package (1) is fixed with an 
air inlet (207), and the top of the square package (1) is equipped with an inlet (208). The elastic assembly (205) 
includes a first sleeve (209) fixed to the inner wall of the square package (1). The first sleeve (209) is connected 
to a first sliding column (210), which is fixed to the baffle (206). A first spring (211) is placed between the first 
sliding column (210) and the first sleeve (209).

To use the catheter (102), disinfectant is filled into the reservoir chamber (203) through the inlet (208). When 
sterilizing the catheter, the airbag (204) can be inflated through the air inlet (207). This inflates the airbag within 
the reservoir chamber (203), increasing the pressure inside the chamber. As a result, the first sliding column (210) 
moves the baffle (206) away from the partition (201), allowing the inner cavity of the first sleeve (209) to connect 
the disinfection chamber (202) and the reservoir chamber (203). This connection causes the disinfectant from the 
reservoir chamber (203) to flow into the disinfection chamber (202), effectively disinfecting the catheter (102) 
wrapped around the rotating column (101). 

Referring to Figure 1–4, the export assembly (3) includes a second sleeve (301), which is mounted on both 
sides of the inner top wall of the square bag (1). The second sleeve (301) is equipped with a threaded column (302), 
and the bottom end of the threaded column (302) is connected to a connecting plate (303). The connecting block 
(304) passes through the connecting plate (303) and the output port, which is positioned opposite to the side wall 
of the rotating column (101).

After disinfection, turning the threaded column (302) causes it to slide onto the connecting plate (303), which 
in turn moves the connecting block (304) along the end of the catheter (102). This action pulls the catheter (102) 
out of the square bag (1). To prevent the catheter from extending too far outside the square bag (1), the rotating 
column (101) is tightened by rotating it, effectively controlling the length of the catheter (102) outside the square 
bag.

Referring to Figures 1–5, the side wall of the square package (1) features a square port (4). Outside the 
square port (4), the side wall of the square package (1) is fixed with a first connecting plate (401), and above this, 
the side wall is connected to a second connecting plate (402). A second sliding column (403) is attached to the 
top of the second connecting plate (402), and a sponge pad (404) is mounted on the second sliding column (403). 
The second sliding column (403) works with the second connecting plate (402) and a limit column (407), with a 
protective cover surrounding the square port (4). The square package (1) is made of transparent material.

It is important to note that when the catheter (102) is pulled out from the square port (4), the rotating plate (406) 
is turned away from the limit column (407). Due to the elastic force of the second spring (405), the second sliding 
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column (403) moves downward, causing the sponge pad (404) to press against the top of the first connecting plate 
(401). The sponge pad (404) then cleans any remaining disinfectant on the side wall of the catheter (102). The 
transparent material of the square package (1) allows for clear visibility of the situation inside.

The operation begins by filling the disinfectant into the storage chamber (203) through the inlet (208). Before 
using the catheter (102) for sterilization, the airbag (204) is inflated via the air inlet (207), causing the airbag to 
expand within the reservoir chamber (203) and increase the pressure inside. This pressure causes the first sliding 
column (210) to move the baffle (206) away from the partition (201), connecting the disinfection chamber (202) to 
the reservoir chamber (203). As a result, the disinfectant in the reservoir chamber (203) flows into the disinfection 
chamber (202), disinfecting the catheter (102) wrapped around the sidewall of the rotating column (101). After 
disinfection, the threaded column (302) is rotated, making it slide along the support plate (303) and driving the 
connection block (304), which pulls the catheter (102) away from the limit plate (406) by rotating the rotating 
plate (406). Meanwhile, the second sliding column (403) moves downward, causing the sponge pad (404) to press 
against the top of the first connecting plate (401), cleaning any residual disinfectant from the catheter’s sidewall.

3. Advantages
(1) Easy to operate and easy to use

The device offers a simple and reliable solution for clinical operations, ensuring safety and efficiency. 
It effectively addresses issues such as unprofessional PICC disinfection, incomplete supplies, and the 
inconvenience of traditional disinfection methods. Designed for ease of use, the device allows a single 
medical staff member to efficiently prepare all necessary items, saving time and effort during disinfection. 
This improvement in work efficiency helps reduce resource waste. Additionally, the device’s convenient 
daily maintenance enhances patient comfort. With its compact size, it also helps lower medical costs for 
patients, contributing to increased satisfaction for both patients and their families.

(2) The material is simple and safe, and the device is practical and reliable 
The product is made from non-toxic, tasteless polyethylene polymer material, ensuring no irritation to the 
patient’s skin or respiratory system. It is cost-effective and offers significant advantages over traditional 
sterile items, particularly in reducing postoperative allergies and enhancing patient comfort. This makes 
it ideal for widespread use in clinical settings. Additionally, the device features a compact, reasonable 
design with a simple structure, offering the benefit of easy disinfection and eliminating the complexities of 
traditional disinfection processes. As a result, it helps reduce the infection rate, further improving patient 
safety.

4. Conclusion
The PICC Disinfection Disposable Care Package significantly enhances clinical efficiency and patient care by 
streamlining the disinfection and maintenance process for peripherally inserted central catheters (PICCs). This all-
in-one kit reduces the operational difficulty for healthcare professionals by providing pre-packaged, standardized 
components, eliminating the need for time-consuming manual preparation. As a result, it shortens procedural time, 
allowing medical staff to focus more on patient assessment and care rather than logistical setup.

Additionally, the disposable care package improves patient comfort by ensuring consistent, aseptic 
techniques, minimizing infection risks, and reducing skin irritation through high-quality, hypoallergenic materials. 
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Its user-friendly design facilitates quick and hassle-free application, making it convenient for nurses and clinicians 
to perform PICC line maintenance with precision and confidence.
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