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1.10 Biomaterials for healthcare and Bioactive specific biomaterials: present and future 

It was found that the sterile macro devices that were put in normal mini-pigs were safe for them to use (Nace et 
al. 2021). Because fibrosis had been caused by it, it didn't cause any inflammation or a significant change in the 
immune system of the outside world, even though it did. Bioactive biomaterials are synthetic polymers with 
certain chemical functional groups added to the macromolecular chain, making them more bioactive. These 
materials are meant to work with living things in a certain way. Some functional polymers may have 
anticoagulant properties, so they don't clog up with blood. Others have been made to interact with parts of the 
immune system, but they're not the only ones. They can change how cells grow and work, but not all have to 
change simultaneously.  

1.11 Dental fluorinated polymers and hybrid composites 

The properties of new polymer materials don't shrink as much and have low surface energy. It took a lot of work 
to make new fluorinated monomers that could open rings. To make the polymers and composite resins, they first 
had to be made from them (Chang and Yeh 2021). Because different polymers and copolymers have other 
properties, it was essential to look at them. These properties include reactivity, chemical structure, thermal 
behaviour, and surface characteristics. Many fluorines were added to the air–polymer interface, making the air–
polymer interface more fluorine rich. The air–polymer interface is more fluoride-rich. Fluorinated ring-opening 
monomers and crosslinkers were used to make composite resins for the teeth. Resin formulations were studied 
to determine what components made a resin's mechanical properties better or worse (Jatoi and Fan 2021). They 
also looked at its surface composition, topography, and how bacteria could attach to and grow on it. The 
addition of fluorinated groups significantly reduced volume shrinkage but didn't significantly affect the 
mechanical properties. 

1.12 Uses for biomaterials  

Biomaterials can replace hard or soft tissues damaged or destroyed by a disease or injury. They can also make 
new body parts (Arif et al. 2021; Marew and Birhanu 2021; Wang et al. 2021; Li et al. 2021). Even though most 
people don't have cancer, they can get degenerative diseases, like fractures and infections, which can worsen 
over time. If the conditions are right, it may be possible to replace the diseased tissue with synthetic regenerative 
medicine. 

1.12.1 Orthopaedics  

Biomaterials are often used to make implant devices in the field of orthopaedics. These devices are made with 
materials that come from living things. A disease called osteoarthritis damages joints' structure to move freely. 
Many other things can cause arthritis in the hip, knee, shoulder, ankle, and elbow, but this is one of them 
(synovial). As a replacement for these joints, prostheses can be used.  

1.12.2 Cardiovascular applications 

Implants can fix heart valve and artery problems if considered heart parts. There are many ways to replace a 
damaged heart valve, which is necessary because structural changes in the heart valve make it challenging to 
open or close properly. Atherosclerosis is when fat builds up in the arteries, especially the coronary arteries and 
veins in the lower limbs. 

1.12.3 Ophthalmics 

Diseases and conditions can cause vision problems or even blindness when they damage the eye's tissues. 
Cataracts cause clouded lenses to make up for the cloudiness. A polymer-based intraocular lens can be used 
instead if this is not possible. Besides biomaterials, materials used in touch lenses are also called that because 
they touch the eye's tissues when they are used. They protect and restore eyesight in the same way as after 
cataract surgery. 
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scarring of the tissues around them. It can't be done in the lab to see how many different cells work together in 
bone regeneration (Sheridan et al. 2022; Gao et al. 2022). 
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