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Abstract 

The design and development of new pharmaceutical compounds and the manufacture and development of new 

chemical compounds to suit therapeutic uses is a topic of great importance in the sense of increasing their 

therapeutic effect and reducing side effects by determining the type of disease and the appropriate treatment for 

the disease. For this, many chemical and technical techniques are used, as well as new computer chemistry 

applications. To study the drugs used and their biological effects, the most important of these techniques are: the 

structure-effect relationship (SAR) and the structure-effect relationship (QESAR). The compounds that are used 

as medicines are usually organic compounds, which are divided into small organic molecules such as 

atorvastatin and clopidogrel, and biological substances such as infliximab and insulin. Specifically, 

pharmaceutical chemistry focuses on small organic molecules, some aspects of natural products, biochemistry, 

and enzymology, and aims to discover and develop drugs in these areas. 
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Introduction 

Currently, the most common use of smart polymers in biomedicine is specifically targeted drug delivery. Since 

the advent of timed drugs, scientists have faced the problem of finding ways to deliver drugs to a specific site in 

the body without first breaking down in the highly acidic environment of the stomach. Prevention of harmful 

effects to healthy bone and tissue is also an important consideration. Researchers have devised ways to use smart 

polymers to control drug release until the delivery system reaches its target [1, 2]. This release is controlled by 

either a chemical or physiological trigger. Linear and matrix smart polymers exist with a variety of properties 

that depend on the reactive functional groups and side chains. These groups may respond to pH, temperature, 

ionic strength, electric or magnetic fields, and light. Some polymers are inversely linked via unequal bonds that 

can break and depend on external conditions. Nanotechnology has been instrumental in the development of some 

nanopolymers such as dendrimers and fullerenes, which have been applied to drug delivery. Conventional drug 

encapsulation has been using lactic acid polymers. Recent advances have seen the formation of hair-like matrices 

that maintain the incorporation of the drug of interest or wrap between the polymer strands [3-6]. 

Smart polymer matrices release drugs via a chemical or physiological reaction to alter the structure, often a 

hydrolysis reaction that results in cleavage of bonds and drug release as the matrix breaks down into 

biodegradable components. The use of natural polymers has given way to synthetic polymers such as 

polyanhydrides, polyesters, polyacrylic acids, poly (methyl methacrylates) and polyurethanes. It has been found 

that aqueous, amorphous, low molecular weight polymers containing heterocyclic atoms (ie atoms other than 

carbon) degrade faster. Scientists control the rate of drug delivery by changing these properties and thus 

adjusting the rate of degradation [6-9]. The bait and block copolymer are two different polymers that have been 

grafted together. There are already a number of patents for different groups of polymers with different reactive 

groups. The product exhibits properties of each of the individual components that add a new dimension to a 

smart polymer structure, and may be useful in some applications. Crosslinked hydrophobic and hydrophilic 

polymers result in the formation of mixel-like structures that can effectively aid drug delivery through an 

aqueous medium until conditions at the target site cause both polymers to collapse simultaneously. 

The graft and block approach may be useful in solving the problems encountered in the use of a common 

biopolymer, polyacrylic acid (PAAc). PAAc adheres to mucosal surfaces but swells and degrades rapidly at pH 

7.4, resulting in the rapid release of drugs trapped in the matrix [10-13]. A combination of PAAc with another 

polymer less sensitive to changes in neutral pH may increase residence time and slow drug release, thus 

improving bioavailability and efficacy. Hydrogels are polymer networks that do not dissolve in water but swell 

or collapse in changing aqueous environments. They are useful in biotechnology for phase separation because 

they are reusable or recyclable. New ways to control the flow, or capture and release of target compounds, in 

hydrogels, are being investigated. Highly specialized hydrogels have been developed to deliver and release drugs 

in specific tissues. Hydrogels made with PAAc are especially popular due to their bioadhesive properties and 
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tremendous absorbency [14, 15]. Enzyme immobilization in hydrogels is a fairly well-established process. 

Reversibly cross-linked polymer networks and hydrogels can similarly be applied to a biological system where 

response and drug release are triggered from the same target molecule. Alternatively, the response may be turned 

on or off by an enzyme reaction product. This is often done by incorporating an enzyme, receptor or antibody, 

which binds to the molecule of interest, into the hydrogel. Once it occurs, a chemical reaction occurs that leads 

to the reaction of the hydrogel. The trigger could be oxygen, the sensation using oxidoreductase enzymes, or a 

response to pH sensing. An example of the latter is the combination of glucose oxidase effusion and insulin in a 

pH responsive hydrogel. In the presence of glucose, the formation of glucagon acid by enzyme catalysts releases 

insulin from the hydrogel. Two criteria for this technique to work effectively are enzyme stability and rapid 

kinetics (rapid response to the trigger and recovery after the trigger is removed) [16-20]. Several strategies have 

been tested in type 1 diabetes research, which include using similar types of smart polymers that can detect 

changes in blood glucose levels and trigger production or release of insulin. Similarly, there are many possible 

applications [22-26] for similar hydrogels as drug delivery agents for other conditions and diseases. 

 

Computational Design of Drugs 

Pharmaceutical chemistry is by nature an interdisciplinary science, and its professionals have a strong 

background in organic chemistry, which must be linked to broad biological concepts specific to drug targets at 

the cellular level. Most training systems include a two-year post-doctoral fellowship study (Ph.D) in chemistry. 

However, there are also job opportunities for master's degree holders in the pharmaceutical industry. At the 

master's and doctoral level there are opportunities to work in the academic field. Postgraduate programs in 

pharmaceutical chemistry are often found in faculties of pharmacy and some departments of chemistry. Most of 

the modern workers in the field of pharmaceutical chemistry, especially in the United States of America, have 

not received formal training in this field, but they receive the required background in pharmaceutical chemistry 

and pharmacology after employment in pharmaceutical companies [27-30]. 

 

Smart polymers as a drug delivery 

 Its properties make it particularly suitable for bioseparations. The time and costs involved in purifying proteins 

may be significantly reduced by using smart polymers that undergo rapid reversible changes in response to a 

change in intermediate properties. Paired regimens have been used for many years in physical separation, kinship 

and immunogenicity [31-33]. Microscopic changes in the polymer composition are manifested in the form of 

precipitate formation, which can be used to help separate the trapped proteins from the solution. These systems 

operate when the protein or other molecules that are separated from the mixture, form a bio conjugate with the 

polymer, and precipitate with the polymer when their environment undergoes change. The precipitate is removed 

from the media, thus separating the desired constituent in the conjugate from the rest of the mixture. Removal of 

this component from the union depends on the recovery of the polymer and its return to its original state, and 

therefore hydrogels are very useful for such processes. Another approach to controlling biological interactions 

using smart polymers is the preparation of recombinant proteins with polymer-integrated binding sites close to 

gene or cell binding sites. This technique has been used to control ligand and cell binding activity, based on a 

variety of stimuli including temperature and light. Smart polymers play an integral role in self-adapting wound 

dressing technology. The design of the dressing offers synthetic, super-absorbent smart polymers embedded in a 

3D fiber matrix with an added wetting function achieved by including a hydrogel in the core of the material. The 

modus operandi of the dressing is based on the ability of polymers to simultaneously sense and adapt to 

changing moisture and fluid content in all areas of the wound, automatically and reversing from absorption to 

hydration. The smart polymer action ensures the dressing material's active simultaneous response to changes in 

and around the wound to support an optimum moist healing environment at all times [34-36]. 

 

Determining Treatment through Computer Technology 

 Pharmaceutical compounds and their properties, as well as the methods of calibrating them and determining 

their identity, are divided into an organic branch and an inorganic section. Reference books for this science 

should include a comprehensive classification of the huge numbers of drugs available in the commercial market 

according to pharmacological or chemical groups, highlighting the so-called structure-effect relationship for 

members of each particular group. These references should provide information such as physical and chemical 

properties, use, side effects and dosage With the exception of this information, there are wide differences 

between every reference book and another in the field of pharmaceutical chemistry, as some of them go to the 

interest in studying drugs in terms of dissolution, binding to proteins, absorption and elimination, and some of 

them go to interest in studying the analytical methods of these drugs. Teaching pharmacy and the first of these 

trends started from the concept of interest in medicine to interest in the patient’s medicine fate to interest in 

clinical case medicine to interest in the synthesis and manufacture of medicine of biological origin. And other 

directions adopted by pharmacy schools around the world in which new effective chemical compounds are 

identified., They are called "views". It is discovered while using pre-existing medicines for therapeutic purposes 

for various diseases, and by witnessing the biological effect of a new or pre-existing natural substance 

extracted(37-40) from bacteria, fungi or plants., Figure (1). 
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Fig 1: Computational Chemistry for The study and Design of Drugs 

 

Conclusion 

It is worth noting that such polymers used in the medical field must be animal compatible and not elicit an 

inflammatory response, must have appropriate mechanical and processing properties, and most importantly, the 

decomposition products must be harmful and must be easily reabsorbed or excreted, and for these reasons it is 

important to test each substance appropriately. Sufficient before use in the human body. 
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