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                                     Student Inquiry: Cold Plasma and Chitosan Wound Welding 

    

 The impacts of wounds on a client are multitudinous. To support wound care 

advancement, a group of Israeli surgeons has developed a wound closure procedure which 

involves using cold helium plasma and chitosan film to effectively weld wounds closed (Hants et 

al., 2014). It is being marketed under the name of BioWeld1 and is currently available for use at 

this time. Wounds may cause discomfort and pain, infection and sepsis at early onset and in the 

long term can cause a loss of function and mobility.  Tissue destruction is an apparent impact on 

the client but psychologically wounds can cause the client to become depressed and suffer 

psychological disturbances to self-esteem and self-worth.  These outcomes can be functionally 

debilitating, but also create financial burdens for the client (Baranoski & Ayello, 2011 as cited in 

Hurd, 2013). This type of wound closure is used in a variety of surgical procedures including 

cesarean section closures. 

                                                      Previous Best Practice  

There are several methods for wound closure, sutures being the most common (Al-

Mubarak & Al-Haddab, 2013). Pecha, et al. (1998), states “Suturing is the current standard 

procedure for closing wounds in surgical operations, however significant complications can occur 

postoperatively such as inflammation and scar tissue formation; the latter due to non-absorbable 

sutures” as cited in Lauto, 2010, p. 1). “Manual dexterity is also needed when suturing in keyhole 

operations that are time consuming” (Lauto, 2010, p. 11). Al-Mubarak and Al-Haddab (2013) add 

that sutures are classified as permanent or absorbable, natural or synthetic, and multi-filament or 

monofilament.  Multi-filament or braided sutures are easy to handle and have favorable knot-tying 

qualities.  However, bacteria can enter the braided interstices and escape phagocytosis, potentially 

leading to suture infection, granulomas and sinuses.  By contrast, monofilament sutures cause 
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significantly fewer tissue reactions, but their disadvantages include high retention of package 

shape, difficult handling, knot insecurity, and potentially cutting through tissue. (p.181)   

Current Best Practice 

 “The BioWeld1 system consists of a cold-plasma ejecting generator and surgical 

handpiece with a chitosan film (ChitoPlastTM)” (Hants et al., 2014, p.4).  Chitosan, which is a 

“widely used biomaterial with known biocompatibility and hemostatic properties” (Hants et al. 

2014, p. 4) is a commercially produced substance made from the “full or partial deacetylation of 

chitin, which is the structural element in the exoskeleton of crustaceans (e.g., crabs and shrimps) 

and the cell walls of fungi” (Hants et al., 2014, p. 4).  “Chitosan also has good biocompatibility 

and biodegradability and is capable of accelerating the wound healing process” (Hants et al., 2014, 

p. 4).  In addition chitosan is also “biodegradable by enzymes, non-toxic, anti-inflammatory, not 

rejected in vivo, bacteriostatic, and fungistatic” (Tan, Ma, Lin, Liu, Tang, 2013, as cited in Hants 

et al., 2014, p. 15).  

Initially, an incision is covered with the ChitoPlast, then the BioWeld1 generator uses 

radiofrequency (RF) energy to ionize the helium gas flowing from a tank, transforming it into cold 

plasma. The plasma flows out of a handheld probe and interacts with the incision area where the 

ChitoPlast was applied.  The plasma energy enhances the chitosan-mediated closure of the wound 

and promotes the natural healing processes. (Hants et al., 2014, p. 6). Hants et al., (2014), 

“explains that the BioWeld1 System consists of cold helium plasma and chitosan, avoiding 

placement of a foreign body within the skin tissue, less inflammation of the skin is expected, and 

subsequently fewer wound complications and better short-term results” (p.15).   

                                          How Best Practice Impacts the Surgical Client 

According to Hants et al. (2014), “the benefit of plasma treatment is the contactless, pain-

free, non-invasive, and pure physical application, which simultaneously benefits the patient and 
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health care provider” (p. 5). Hants et al.(2014) also states that” in addition to its potential to 

facilitate tissue welding, cold plasma has been shown to benefit disinfection, hemostasis, 

angiogenesis, and wound repair, and to have anti-cancer effects” (p. 5). “Cold atmospheric plasma 

was shown previously to be very effective against gram-negative and gram-positive bacteria, 

spores, biofilm-forming bacteria, viruses, and fungi” (Kong, et al., 2009, as cited in Hants et al., 

2014, p. 15 ). “This technique may constitute an effective alternative to antiseptics and antibiotics 

for the eradication of skin and wound pathogens, including methicillin-resistant Staphylococcus 

aureus” (Hants et al., 2014, p. 15).  The results being that, “up to 21 days after the procedure, no 

safety device-related adverse events were reported.  All patients had full closure of the epidermis, 

a very low total Vancouver Scar Scale score, and no evidence of discharge, redness, edema, or 

thermal damage.  None of the patients exhibited more than a mild degree of encrustation” (Hants 

et al., 2014, p. 3). 

Areas of Health Teaching Required 

According to Winnipeg Regional Health Authority (2014), in order to ensure optimal 

wound healing, patients, families and/or caregivers require pertinent information on wounds and 

wound healing. Most significant is when and how to perform hand hygiene, as well as, 

understanding the signs and symptoms of infection in self -assessment of a wound.  The client will 

also need to be educated on the benefits of proper nutrition to support not only wound healing but 

post-natal recovery.  All of the teaching should be given to the client, family and care givers in 

clear easy to understand language along with contact information on who to speak with if there are 

any concerns post-discharge. 
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Case Study 

28 year old female undergoing elective Cesarean section, no known allergies or underlying 

conditions, married for three years, she is a first time mother and has a stable home environment 

and a supportive family who lives in the city.  

Nursing Diagnosis 

Impaired tissue integrity related to surgery as evidenced by Pfannenstiel 

incision to abdomen (Caesarean Section)  

Client Centered 

Goal 

Client will experience normal healing of the surgical wound. 

Outcome (Using 

SMART 

The client will show no signs of peri-wound drainage and no abnormal 

swelling with an intact and well approximated wound edge by day 14. 

Interventions 1. The nurse will perform regular wound assessment to determine signs 

of normal healing. 

Rationale: “Assessment of the advancement of the wound edge or 

contraction of the wound is an excellent way to determine if the wound is 

responding to the care plan” (Winnipeg Regional Health Authority, 2014, p. 

16). 

2. Pain assessments will be conducted by the nurse when doing regular 

assessments or when pain is present. 

Rationale: “pain … [is] sympathetic nervous system activator and may 

induce profound vasoconstriction in subcutaneous and skin blood vessels 

supplying peripheral tissue; the ideal wound interface temperature is 37°C, 

and reduced temperatures may inhibit the activity of phagocytic cells and 

affect cell mitosis “(Winnipeg Regional Health Authority, 2014, p. 8). 

3.  Nurse will assess client’s wound for thermal burns related to BioWeld1 

procedure. 

“The primary outcome measure was adverse events such as burns, wound 

dehiscence or the need for additional surgical procedures” (Hants et al., 

2014, p. 3). 

Evaluation 

Statement 

This outcome could be met by the client stating 0/10 pain, showing signs of 

normal healing patterns, and have no residual effects of thermal burns. 
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Nursing 

Diagnosis- Priority 

Risk for infection related to postoperative wound 

Client Centered 

Goal 

The patient will not develop a surgical wound infection 

Outcome (Using 

SMART 

Client will not have swelling, redness, drainage, increased temperature and 

increased pain after 2 days of postoperative care. 

Interventions 1. The nurse will monitor the client for signs of infection 

Rationale:  According to Potter and Perry (2009) “bacterial infection inhibits 

wound healing” (p.1236).   

“Early indicators of infection or abscess formation can include serous or 

purulent exudate, erythema, induration, swelling, increase in skin 

temperature surrounding the wound, night sweats, chills, fever, increased 

pain or tenderness, feeling of general malaise, and an increase in white 

blood cell count” (Winnipeg Regional Health Authority, 2014, p. 11). 

2. The nurse will ensure infection control by continued hand washing 

while caring for the client. 

“Effective hand decontamination will also reduce the risk of transferring 

microorganisms during the procedure” (National Institute for Health and 

Care Excellence, 2013, p. 23). 

3.  The nurse will ensure proper post-operative incision  

Rationale: According to Winnipeg Regional Health Authority (2014), in 

order to prevent wound infection aseptic technique is required when doing 

wound dressing changes and the wound must be cleansed with sterile saline. 

Evaluation 

Statement 

This outcome will be achieved as healing of wound occurs without 

complications. 

 

Nursing Diagnosis 

Knowledge deficit regarding postoperative activities related to inexperience 

as evidenced by never giving birth before this period. 

Client Centered 

Goal 

Client will understand self-care and wound care information for the 

postoperative period.  

Outcome (Using 

SMART 

Client will be able to show nurse how she will support her wound when 

necessary, to demonstrate the knowledge of the signs of infection and restate 

the value of a nutritious diet by the end of the teaching session. 

Interventions 1. The nurse will provide information on the benefits of proper nutrition 

benefitting wound healing 

Rationale:  “Provide timely nutritional support including adequate protein, 

calories, and fluid either by oral, enteral, or parenteral means. Vitamin and 

mineral supplements such as multivitamins, vitamin C, and zinc may be 

necessary to promote optimal healing (Winnipeg Regional Health Authority, 

2014, p. 9). 

2.    The nurse will educate the client on how to recognize the signs of 

infection 

http://careplannursing.blogspot.com/2011/12/risk-for-infection-nursing-care-plan.html
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Rationale:  “Providing information on how to recognize problems with a 

wound and who to contact if they are concerned should lead to prompt 

treatment for those who need it and reduce infection-related morbidity” 

(National Institute for Health and Care Excellence, 2013, p. 26). 

 

3.  The nurse will demonstrate the proper wound support procedures when 

required. 

Rationale: “Support garments or devices should be applied immediately 

post-op in cases where there is potential for tension on the wounds from  

internal or external forces” (Winnipeg Regional Health Authority, 2014, p. 

9). 

 

Evaluation 

Statement 

This outcome could be met by the client verbalizing understanding of proper 

nutrition, use of supportive devices and the importance of monitoring for 

signs of infection. 

 

Conclusion            

Al-Mubarak and Al-Haddab (2013) study of wound closures state although sutures are used 

frequently in surgery, there are few reviews available in the literature that compare or review the 

attributes and qualities of sutures. Over the years, research on acute wound healing has resulted in 

the development of technologies to allow surgeons to replace their tedious suturing techniques 

with simple, non-operator-dependent, safe, and rapid techniques, resulting in the optimal cosmetic 

appearance of the scar and avoiding infections by immediately sealing the wounds by using wide 

varieties of skin closure materials. (p. 178) 

Of the many types of surgical wound closures that surgeons may choose, Al-Mubarak and 

Al-Haddab (2013) reiterate that the problems in choice stem from trying to find the best type when 

combining cost and quick, exceptional cosmetic results with practical concerns.  The BioWeld1 

system seems to have mastered at least two of those areas admirably.  

 

 

 



COLD PLASMA AND CHITOSAN WOUND WELDING 8 

 
 

 

 

References 

Al-Mubarak, L., & Al-Haddab, M. (2013).  Cutaneous wound closure materials: An overview and 

update. Journal Of Cutaneous & Aesthetic Surgery, 6(4), 178-188. 

 doi:10.4103/0974-2077.123395   

Hants, Y., Kabiri, D., Drukker, L., Razmik, A., Vruyr, G., Arusyak, H., & Ezra, Y. (2014).  

Preliminary evaluation of novel skin closure of Pfannenstiel incisions using cold helium 

plasma and chitosan films. Journal Of Maternal-Fetal & Neonatal Medicine, 27(16), 1637-

1642.  doi: 10.3109/14767058.2014.879114 

Hurd, T. (2013).  Understanding the financial benefits of optimizing wellbeing in patients living 

with a wound. Wounds International, 4(2), 13-17.   

Lauto, A., Mawad, D., Barton, M., Gupta, A., Piller, S. C., & Hooke, J. (2010). Photochemical 

tissue bonding with chitosan adhesive films. Biomedical Engineering Online, 947-57. 

 doi:10.1186/1475-925X-9-47   

National Institute For Health And Care Excellence (2013). Surgical Site Infection. Retrieved from 

https://www.nice.org.uk/guidance/qs49 

Winnipeg Regional Health Authority Acute Care Surgery Program (2014). Prevention and 

Management of Surgical Site Infections and Open Surgical Wounds. 

Retrieved from http://www.wrha.mb.ca/extranet/eipt/files/EIPT-032-001.pdf   

 

 


