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Abstract 

Background: Polyacrylamide hydrogels have emerged as a versatile class of materials with 

considerable potential within the domain of biomedicine. These hydrogels, comprising 

crosslinked polyacrylamide polymers, exhibit distinctive properties that render them highly 

appealing for a wide range of applications in tissue engineering, drug delivery, wound 

healing, and regenerative medicine. Objective: This article provides a comprehensive 

overview of polyacrylamide hydrogels and their properties. Discussion: Furthermore, it 

delves into the interactions between these hydrogels and living tissues, evaluates their 

biocompatibility, and underscores their diverse applications within the realm of biomedicine. 

Conclusion: By comprehending the intricate biological behavior and inherent potential of 

polyacrylamide hydrogels, researchers and practitioners can effectively explore their 

application in the development of advanced biomedical technologies. 
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Polyacrylamide as artificial tissues 

   Numerous artificial tissue applications use polyacrylamide, a synthetic polymer (1-3). It is a very adaptable 

substance that can be handled in a variety of ways to produce artificial structures (4, 5). Tissue engineering, the 

creation of artificial skin, and other uses have all made use of it (6). The hydrogel type of polyacrylamide is used 

most frequently in synthetic tissues (7). A hydrogel is a substance made up of a web of polyacrylamide chains that 

are bonded together chemically (8-12). This polyacrylamide chain network creates a solid, gel-like substance that is 

very elastic and water-soluble. It is the perfect material for use in artificial tissues because of this characteristic (13).  

   Artificial tissues with characteristics like those of genuine tissues may be made using polyacrylamide hydrogels 

(14, 15). For instance, polyacrylamide can be utilized to produce synthetic skin with characteristics resembling those 

of real skin (16).  

Polyacrylamide as an antibacterial agent 

   Polyacrylamide has grown in popularity as an antibacterial agent recently due to its efficacy in treating a number 

of bacterial infections (17-20). A gel-like material that may be utilized as an antibacterial agent has been made using 

the synthetic polymer polyacrylamide (21). This gel-like material has the capacity to attach to bacteria and create a 

barrier of defence that stops the germs from proliferating and spreading (22). Infections caused by bacteria that are 

resistant to conventional antibiotics can be effectively treated as a result (23). 

   Additionally, polyacrylamide can be used to reduce the number of bacteria present in a wound, allowing the 

body’s natural healing process to take over (24). This is due to the ability of the gel-like substance to form a 

protective barrier around the wound, preventing the bacteria from entering and spreading (25). Additionally, 

polyacrylamide can be used to reduce the number of bacteria present in a wound, allowing the body’s natural 

healing process to take over (26). 

Antimicrobial activity of polyacrylamide  

   Polyacrylamide is a powerful antimicrobial agent that has been used in a variety of medical and industrial 

applications (27). In the medical field, polyacrylamide can be used to create an inert polymer coating on medical 

devices, such as catheters and needles that prevents the attachment of bacteria and other contaminants (28-30). 

Polyacrylamide has also been used to improve the shelf life of food products, as a preservative and to reduce 

microbial growth in fresh produce (31). Furthermore, polyacrylamide can be used to treat water to reduce the level 

of contaminants and prevent infections from occurring (32). Polyacrylamide has several advantages when used as an 

antimicrobial agent (33). It is non-toxic and non-sensitizing, meaning it does not cause any allergic reactions or 

other adverse reactions in humans (34). Additionally, it is highly effective at eliminating the growth of bacteria and 

other microbes (35). 

Polyacrylamide as an anti-fungal agent 

   Polyacrylamide is a highly effective anti-fungal agent that has been studied extensively and proven to provide 

effective solutions to a wide range of fungal infections (36). This polymer is a synthetic material composed of 

acrylamide, an organic compound and an amide linker (37). It has multiple benefits due to its structural features, 

including its ability to bind to water molecules and form a gel-like network (38). This network has proven to be 

effective in trapping and eliminating microorganisms, including fungi (39). Polyacrylamide has been tested in 

multiple studies, with results showing its efficacy in treating fungal infections (40). In particular, it has been shown 

to reduce the spread of Candida albicans, a type of yeast that commonly causes fungal infections (41). Moreover, it 

has been found to reduce the growth of Aspergillus niger, a type of fungus that can cause respiratory infections 

(42).  
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   The anti-fungal properties of PAM are attributed to its ability to interact with and bind to the fungal cell wall (43). 

This interaction causes the fungal cell wall to rupture, resulting in the death of the fungal cells (44). The anti-fungal 

properties of PAM can also be enhanced by adding a surfactant, which further reduces the surface tension of the 

PAM and allows it to penetrate deeper into the fungal cell walls (44).  

   Its efficacy has been demonstrated in both laboratory and clinical settings, making it a viable option for controlling 

the spread of fungal infections (45). The primary benefit of polyacrylamide is its ability to act as a barrier between 

healthy skin and fungus (34). It uniquely binds to fungal cells, preventing them from invading healthy tissue (46). 

Furthermore, it can absorb moisture and oils, making it difficult for fungal spores to establish colonies (47). In 

addition to being an effective anti-fungal agent, polyacrylamide has been used to treat skin ailments such as eczema 

and psoriasis (48). It can help to reduce inflammation and promote healing (49). Furthermore, it is relatively non-

toxic, making it a safe alternative to some more traditional treatments (50).  

Pharmaceutical benefits of polyacrylamide 

   The benefits of polyacrylamide, a widely used polymer matrix, in the pharmaceutical industry, are numerous and 

far-reaching (51). Polyacrylamide is used in the treatment of many medical conditions and is a common ingredient 

in many medications (52). One of the primary benefits of polyacrylamide is that it is a highly effective stabilizer, 

helping to reduce the effects of thermal and chemical degradation on drugs (53). By reducing drug degradation, 

polyacrylamide helps extend the shelf-life of medicines (54). This is especially beneficial for those medications that 

need to be kept in controlled environments to remain viable (55). Polyacrylamide has also been shown to be an 

effective adsorbent, capable of binding to several types of molecules (56). This property makes it a useful tool for 

removing unwanted substances from medicines, allowing for more precise control over the composition of the final 

product (57). 

Anti-Cancer activity of Polyacrylamide 

   Polyacrylamide is a water-soluble synthetic polymer with a wide range of industrial and medical applications (2-

10). It has recently been found to have anti-cancer activity, with the potential to be used in cancer therapy (58). 

Studies have shown that polyacrylamide can bind to cancer cells and disrupt their growth and replication, making it 

a promising agent in the fight against cancer (59). Additionally, it has been shown to stimulate the body’s natural 

immune system to fight off cancer cells by activating cell-mediated immunity (60). The anti-cancer activity of 

polyacrylamide is thought to be due to its high biocompatibility and the fact that it is non-toxic and non-

immunogenic (61). Its chemical properties also make it a good candidate for drug delivery systems (61). Recent 

studies have suggested that polyacrylamide can be used to deliver drugs directly to cancer cells, making it a 

potentially effective therapy for certain types of cancer (62).  

   Polyacrylamide is a type of synthetic polymer that has been studied for its potential anti-cancer activity (63). It is a 

water-soluble polymer composed of acrylamide monomers that are connected by covalent bonds (64). It has many 

properties that make it an attractive choice for use in cancer therapies. First, it is known to be non-toxic and 

biodegradable, making it safe to use in the body (65). Additionally, it has a high molecular weight, which makes it 

capable of penetrating cell membranes and entering the target cancer cells (66). Once inside the cells, it has been 

shown to have several anti-cancer activities (67). It has been found to reduce the size of tumors and reduce the 

growth of cancer cells (68). Finally, it has also been shown to inhibit the growth of new blood vessels that supply the 

tumor with nutrients and oxygen, thereby starving the tumor of the nutrients it needs to survive and flourish (69).  
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Clinical application of polyacrylamide 

   Polyacrylamide is a type of polymer that has garnered considerable attention in recent years for its potential 

clinical applications (70). Its varied properties, such as its ability to hold large amounts of water, provide a variety of 

therapeutic benefits (70). For example, polyacrylamide hydrogels are used as a tissue substitute, a drug delivery 

system, and a scaffold for cell growth (71). The clinical application of polyacrylamide is not limited to its use as a 

tissue replacement (72). Its unique properties make it an ideal material for a variety of medical treatments, such as 

wound healing, burn treatment, and skin rejuvenation (72). Its biocompatibility allows it to be used in the body 

without causing any adverse reactions (73). In addition, polyacrylamide can be used to enhance drug delivery by 

providing a way to control the release rate of drugs, which can improve the effectiveness of drug therapy (74).  

Polyacrylamide in biochemistry 

   Polyacrylamide is a versatile polymer with a wide range of applications in biochemistry (75). It is a linear, water-

soluble polymer that can be used to separate, purify, and analyze molecules, including proteins, nucleic acids, and 

carbohydrates (76). Polyacrylamide is also used to study the structure and function of proteins, as well as to study 

the interactions between proteins and other molecules (77). 

   Polyacrylamide is used in various biochemical techniques, such as gel electrophoresis, chromatography, and 

immunoassays (75). Gel electrophoresis is a technique used to separate molecules based on their size and charge 

(78). Chromatography is a technique used to separate and analyze molecules based on their size, charge, and affinity 

for a stationary phase (79). Polyacrylamide is used in both affinity and size-exclusion chromatography (79). 

Immunoassays are used to detect and measure specific molecules, such as hormones, enzymes, and antibodies (80). 

Polyacrylamide is used to immobilize antibodies and to separate the bound and unbound molecules (81). 

   Polyacrylamide is also used in biotechnology, such as in the production of recombinant proteins (82). 

Polyacrylamide is used to purify and concentrate proteins and study their structure and function (83). 

Polyacrylamide can also be used to immobilize enzymes, which are used in biocatalysis, and to study the 

interactions between proteins and other molecules (84). 

   Overall, polyacrylamide is an essential tool in biochemistry, with applications in gel electrophoresis, 

chromatography, immunoassays, biotechnology, and more. It is a versatile polymer that can be used to separate, 

purify, and analyze a wide range of molecules. 
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 لوحت عبهت عي الٌشبط البٍىلىجً للهلاهٍبث الوبئٍت بىلً أوشٌلاهٍذ

*خبلذ صٌي العببذٌي 
1

سٌن ولٍذ ٌىًس           
2            

سشب سعذ جىاد  
1

 

سحٍوً محمد ٌىسف 
3

عوبد ٌىسف         
1

  

حوذ ابشاهٍن عبذ الوٌعنأ
 4  

 العشاق -بغذاد  /جبهعت الٌهشٌي  /ولٍت العلىم  /لسن الىٍوٍبء  1 

 العشاق -بغذاد  /جبهعت بغذاد  /ولٍت العلىم  /لسن التمٌٍبث الحٍىٌت  2
 هبلٍضٌب -ببًجً ، سٍلاًجىس   /ى هبلٍضٌب جبهعت وٍببًغسب /ولٍت العلىم والتىٌىلىجٍب  /هذسست العلىم الىٍوٍبئٍت وتىٌىلىجٍب الأغزٌت  3
 هصش -المبهشة  /جبهعت حلىاى  /ولٍت العلىم  /لسن علن الحٍىاى والحششاث  4

 

khalid_1chem1@yahoo.com  *Correspondence: 

 

 الخلاصت

هزٍ  ظهشث هٍذسوجٍلاث البىلً أوشٌلاهٍذ وفئت هتعذدة الاستخذاهبث هي الوىاد راث الإهىبًبث الىبٍشة فً هجبي الطب الحٍىي. تتألف الخلفٍت:

ذست الهٍذسوجٍلاث هي بىلٍوشاث البىلً أوشٌلاهٍذ الوتشابطت، وتتوتع بخصبئص هوٍضة تجعلهب جزابت للغبٌت لوجوىعت واسعت هي التطبٍمبث فً هٌ

. صهب: ٌىفش هزا الومبي ًظشة شبهلت على هٍذسوجٍلاث البىلً أوشٌلاهٍذ وخصبئ. الهذفالأًسجت وتسلٍن الذواء وشفبء الجشوح والطب التجذٌذي

ببلإضبفت إلى رله، ٌتٌبوي التفبعلاث بٍي هزٍ الهٍذسوجٍلاث والأًسجت الحٍت، وٌمٍن تىافمهب الحٍىي، وٌسلظ الضىء على تطبٍمبتهب وٌبلشت: ال

ذ، ٌوىي هي خلاي فهن السلىن البٍىلىجً الوعمذ والإهىبًبث الفطشٌت لهٍذسوجٍلاث البىلً أوشٌلاهٍ :الاستٌتبج الوتٌىعت فً هجبي الطب الحٍىي.

 .للببحثٍي والووبسسٍي استىشبف تطبٍمهب بفعبلٍت فً تطىٌش التمٌٍبث الطبٍت الوتمذهت

 .بىلً أوشٌلاهٍذ ، الهلاهٍبث الوبئٍت ، الٌشبط البٍىلىجً ، التطبٍكالىلوبث الوفتبحٍت: 
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