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Dear editor,

Peripheral vascular catheterization is one of the most common
invasive procedures. Approximately 200 million catheters are used in
America annually, and over 70 % of hospitalized patients require
intravenous catheter insertion [1]. The use of an intravenous catheter
can lead to various complications, including thrombosis, thrombophle-
bitis, infection, and injuries from contact with a contaminated needle
[2]. Needlestick injury is one of the most serious occupational hazards
among healthcare workers [3], which can lead to the transmission of
various pathogens through blood. These include Hepatitis B, Hepatitis C,
and AIDS [4]. The risk of AIDS transmission is 0.3 % to 0.5 %, while the
risk of hepatitis B transmission is 10 % to 35 %, and hepatitis C trans-
mission is 1.8 % to 10 % [5]. Needlestick injuries are more likely to
occur among nurses than other medical staff [6]. This can be attributed
to heavy workload, environmental stressors, job dissatisfaction [7], and
working in specific departments [8]. One of the main situations in which
needlestick injuries occur in nurses is during venipuncture and catheter
insertion [9]. The engineering and design of medical tools, such as IV
cannulas, are crucial in medicine [8]. Researchers have developed a
cannula with a syringe-like cylinder to address this critical issue (Fig. 1).
This design allows for safe disposal of the contaminated needle by
retracting the cylinder’s piston, which remains trapped inside the
chamber after use (Fig. 2). Once the venipuncture process is complete,
the needle, which is locked in the syringe-like chamber, can be removed
from the one-way anti-leak silicone valve of the cannula and safely
disposed of (Fig. 3). In this scenario, not only does a drop of blood leak
out, but there is also zero probability of a needle sticking in nurses.
Furthermore, the changes in the cannula mean there is no need to apply
pressure to the blood vessels to stop the blood flow. This cannula has
three separate ports for serum therapy, packed cell transfusion, and
blood sampling, each equipped with a clamp to control the flow of lig-
uids to the vein. The blood sampling port also has a one-way silicone
valve to prevent leakage. A triple port eliminates the need for a three-

https://doi.org/10.1016/j.ijscr.2024.109924

way IV cannula when administering multiple serum therapies, which
saves on using such tools. This type of cannula is unique because it
features a safe chamber for disposing of the cannula needle, a triple port
for simultaneous injections and blood sampling, and a blood filter at the
beginning of the blood transfusion port. This eliminates the need for
patients to use a separate filter set. The invention has been officially
registered at the patent office under the title of ‘Cannula equipped with a
triple port and a secure anti-needle stick housing (Registration no.:
111023)° (Fig. 4).

Ethical approval
None. Our paper is in the format of a letter to the editor.
Funding

This letter to the editor received no specific funding from public,
commercial, or not-for-profit sectors.

Author contribution

Milad Ahangarzadeh: Reviewed the literature and wrote the manu-
script. Zahrasadat Abedi & Naser Parizad: Supervised the writing pro-
cess and revised the manuscript.
Guarantor

Naser Parizad.

Research registration number

Not applicable.

Received 27 May 2024; Received in revised form 13 June 2024; Accepted 18 June 2024

Available online 21 June 2024

2210-2612/© 2024 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd.

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

This is an open access article under the CC BY-NC-ND license


www.sciencedirect.com/science/journal/22102612
https://www.elsevier.com/locate/ijscr
https://doi.org/10.1016/j.ijscr.2024.109924
https://doi.org/10.1016/j.ijscr.2024.109924
https://doi.org/10.1016/j.ijscr.2024.109924
http://creativecommons.org/licenses/by-nc-nd/4.0/

Letter to the editor

Fig. 1. 1. Needle.
2. Plastic catheter.

3. Catheter needle sheath*.

4. Catheter wing.

5. Silicone valve.

6. Safe chamber.

7. Safe chamber piston.

8. The area where the main branch of the triple port connects to the catheter
needle sheath.

9. The main branch of the triple port.

10. Main port path clamp.

11. Serum therapy port.

12. Serum therapy port clamp.

13. Blood sampling port equipped with anti-leak silicone valve.

14. Blood transfusion port.

15. Blood transfusion port clamp.

16. 60-micron filter for blood transfusion.

*The catheter needle sheath includes a one-way anti-leakage valve, which al-
lows the needle and syringe head to be safely separated from it.

In this figure, Part number 1 is the catheter metal needle. This 2.5 cm long
needle passes through the silicone valve of the catheter needle sheath in part
number 5 and is connected to the piston of the safe chamber (part no.7). The
length of the safe chamber (part no. 6) is 3 cm, and the length of the piston of
the safe chamber is 2.5 cm (and the length of the needle is 2.5 cm). By pulling
back the piston of the safe chamber, the needle first passes through the silicone
valve, then it is completely locked inside the safe chamber. After removing the
needle, the narrow syringe tip detaches from the needle sheath’s silicone one-
way valve (part no. 5). The safe chamber, which now contains the contami-
nated needle, is safely disposed of. After inserting the plastic catheter (part no.
2) into the vein, catheter wings (part no. 4) are used to secure the catheter
needle sheath (part no. 3) to the patient’s skin.
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Fig. 2. Illustrates the post-IV catheter insertion. Part number 1 is a plastic
catheter positioned within the vein. The catheter needle sheath (part no. 2) is
completely fixed. The narrow head of the safe chamber syringe (part no. 4) is
separated from the needle sheath by twisting. The used needle (part no. 5),
which is connected to the cylinder of the safe chamber (part no. 6), is trapped
by the piston of the safe chamber (part no. 7) in the body of the safe chamber
(part no. 4). Considering the metal needle is shorter than the safety chamber, its
sharp head is completely locked inside, like a syringe.

Fig. 3. Illustrates the catheter after removing and disposing of the safe cham-
ber. The needle, locked inside the safe chamber, has been separated from the
catheter and discarded.
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