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1. INTRODUCTION 

1.1. Biotechnology and Drug Delivery System 

Biotechnology is one of the important domains in chemical engineering. As they say, the best 

processing plant possible is our body system.  Almost all the mechanical operations, Reactions 

(biochemical), separations, downstream processing occur   in our body system. Kinetics of biological 

reactions, enzyme kinetics, gene therapy, recombinant   technology, drug delivery are some of the 

topics in biotechnology. Also, for chemical engineering courses, biotechnology is one of the electives 

in final year students in India in many universities. It is natural for a chemical engineer to take interest 

in biotechnology. Drug delivery systems play major role in the utilization of drugs. The mode of 

injection of the drug plays a major role is deciding ease of drug delivery. For the pharmaceutical 

compounds, it is very important to have proper drug delivery system which will keep their effect 

intact during the transportation in side our body [1-4]. 

2. THE MECHANISM 

The concentration of the drug inside the body needs to be maintained above certain value to get effect 

out of the drug. For this purpose, the drug intake is given three to four times a day to the patient. The 

ability of the person to follow the drug intake schedule and the severity of the drug requirement 

decides mode of drug delivery which in turn has major role to play in drug transportation. Whenever 

drug is injected in the bodies, it spreads across various parts of bodies. Its presence is normally 

undesired in all parts of body. Many investigations are reported on the localized and specific drug 

delivery systems. In any case, this aspect reduces the amount of drug required also. Localized and 

specific drug delivery has advantages such as fast and rapid effects and immediate and fast relief for 

the patient. Diffusion plays very important role in drug delivery. Many time affinities-based 

mechanisms are used. The concept of hydrotropism plays very significant role in drug delivery [5-8]. 

2.1. Solubility of a Drug 

The solubility of the compound in the solvent plays important role in utilization of the compound for 

drug delivery. Many common drugs are injected into body by oral route through gastrointestinal 
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tracts. Many of the drugs are susceptible to the enzymatic degradation and hence cannot be injected 

orally. Such drugs are administered through needles. Increasing solubility of the compound can be 

done by using surfactants, pH adjustments, size reduction, salt formation.  Each method has some 

merits and demerits. Hydrotropism is one of the very useful method for increasing solubility of the 

drugs [9-12]. 

2.2. Hydrotropism 

There are some compounds which helps hydrophobic compounds to solubilize by the mechanism of 

micellar solubilization. This phenomenon is known as hydrotropism. Enhancement in solubility of 

various compounds in water for drug formulation is most significant application of hydrotropy. Also, 

the ‘hydrotropy’ concept is very useful for analysis in the pharmaceutical industries. For rapid and 

accurate results, the concept of hydrotropy can be coupled with spectrophotometry and 

chromatography. This article provides insight into the application of hydrotropy in various 

applications in medical and pharmaceutical applications [13-16]. 

2.3. Hydrotropism and Drug Delivery System 

Tyagi et al. carried out a review on hydrotropism for enhancement of solubilization and 

bioavailability of poorly soluble drugs [17]. They discussed solubility various enhancement methods. 

According to them, there are various methods for alteration of the solubility and hydrotropy can be 

used very effectively for the purpose. Factors like drug property, site of absorption, and required 

dosage form and characteristics influence selection of method to be used for solubility enhancement. 

The importance of hydrotropy in solubility enhancement was explained by Ali and Choudhary [18]. 

They pointed out that that about 40 percent drugs are water insoluble and hence it is very important to 

use easy and applicable method for increasing the solubility of drugs. They highlighted the 

importance of hydrotropy in the pharmaceutical and threptic applications 

Dhinakaran, et.al. Carried out separation of m/p-aminoacetophenone with the application of 

hydrotropy principle [19]. They investigated the separation by using diethyl nicotinamide,sodium 

pseudo cumene sulfonate and sodium thiocyanate solutions as hydrotropes. According to this 

investigation, percentage separation of maminoacetophenone from m/p-aminoacetophenone increased 

with concentration of hydrotropes.   

Combination of conventional analysis methods like spectrophotometer and chromatography can be 

used for analysis with hydrotropes. Most of these methods were proven to be accurate, rapid and 

precise. The solubility enhancement  was observed in some cases. In most of the investigations, it was 

observed that the solubility increased with concentrations [20].100-200-fold increase in the solubility 

was observed in some cases. 

3. RESEARCH ON DRUG DELIVERY SYSTEMS WITH EMPHASIS ON GASTRIC DRUGS 

The drug delivery is important area of investigation in modern medical and pharmaceutical 

advancements. Oral drug delivery is most widely practiced drug delivery system. In the current 

methods for drug delivery, the drug has to be administered several times in order to retain its 

therapeutic effects. The results of this methods show large fluctuations in the drug level. Hafeez et al. 

carried out investigation on new drug delivery system in order to overcome this problem [21]. In their 

method, it needed only single dose which released active ingredients over the period of time. Also, the 

active entity is directly delivered on the specific site and thus the side effects are avoided. The release 

of the active agent maintains the drug level almost constant over the period of time. Thus, therapeutic 

concentration is maintained for sustained period of time. Various drug release methods and drug 

forms are being investigated due to their medicinal importance. In case gastric drugs, the most 

important aspect is control on placement of a variety of important drugs through appropriately 

designed drug delivery system (DDS) in a specific region[21].Prolonged retention of drug in 

gastrointestinal tract  bioavailability, reduces drug waste and improves solubility of drugs that are less 

soluble in a high pH environment[21].This type of gastroretentative drug delivery system can 

developed based on various principals. Floating drug delivery system is based on buoyancy principle. 

Bio adhesive systems, Swelling and expanding systems and High-density systems with their 

physicochemical advantages can be used for gastric retention. Floating microspheres is very efficient 

tool for drug delivery.  
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Homayun et al. carried out investigation on recent developments on drug delivery systems [22]. 

According to them, route of drug delivery systems and their characteristic play very significant role in 

drug delivery systems. Long shelf life, sustained delivery, ease of administration and intensified 

immune response are attributes of oral drug delivery systems, which make them the most popular 

choice for drug delivery. There are some obstacles in oral drug delivery systems, which needed to be 

removed. One of the disadvantages of oral route is that the absorption mechanism is very 

complicated.Oral carriers deal with number of biological barriers. It is also necessary to avoid other 

destructive effects such as contact with organic solvents; shear stresses and local temperature 

increases on molecules.  

Pharmaceutical, medical and biological industries are largely dependent on gases used in the 

analytical methods and liquids used as solvent or carriers. It is very critical to removal impurities from 

these fluids and also avoid them from entering these fluids. According to Akerlindh and Ahamparam, 

maintaining the purity of these fluids from manufacturing facilities to the point of application is also a 

challenging task [23]. Good interpretation of available data, preparing and following the protocols and 

executionof standard operating procedures can help in maintain the integrity of these gases. 

Various in-vitro systems can be used to accurately control drug delivery system. Gastric retention 

time is controlled by factors such as Size of the dosage form, Density of Dosage Form, Shape of the 

dosage form Viscosity grade of polymer. In addition to this, female has slower gastric emptying rate 

(4.6±1.2 hours) than males (3.4±0.6 hours) [24]. Prasanth et al. studied colon specified drug delivery 

system [25]. Colon is site where drug delivery takes place. In this drug is directly targeted towards the 

infected colon. Due to this the drug lose is lowered. The drugs with limited solubility, instability and 

selective applications are the candidates for research as these are unsuitable for gastroretentive drug 

delivery systems [26]. To achieve gastric retention, floating and non-floating drug delivery systems 

can be used. THE density of these drugs is higher than normal stomach content in order to increase 

residence time. The bulk density of such drugs in lo than the other contents so that it is buyout and 

floats on the surface. According to Yadav and Verma, pharmaceutical pellets are versatile carrier for 

oral controlled delivery of drugs [27]. Different palatizing techniques like layering, extrusion 

spherization, cryopelletization, hot melt extrusion can be used for pellet formation. The agglomeration 

formation and growth of pellet can be explained in terms of mechanism that includes nucleation, 

coalescence and layering, ball growth phase. The coating on the pellets helps to mask the taste, odour, 

and colour of the drug. It also It avoids inactivation of drugs in stomach. 

4. CONCLUSION 

Drug delivery systems play major role in the utilization of drugs. Metabolism of the drug in human 

and animal bodies is still being studied [28]. Simpler and effective drug delivery systems can be 

explored with thorough investigation on metabolism [29]. Oral drug delivery faces challenges in 

terms of effectiveness, cost, side effects and formulation [30]. The drugs with limited solubility, 

instability and selective applications are the candidates for research as these are unsuitable for 

gastroretentive drug delivery systems. To achieve gastric retention, floating and non-floating drug 

delivery systems can be used. The density of these drugs is higher than normal stomach content in 

order to increase residence time. The mode of injection of the drug plays a major role is deciding ease 

of drug delivery. For the pharmaceutical compounds, it is very important to have proper drug delivery 

system which will keep their effect intact during the transportation in side our body. There are some 

compounds which helps hydrophobic compounds to solubilize by the mechanism of micellar 

solubilization. Combination of conventional analysis methods like spectrophotometer and 

chromatography can be used for analysis with hydrotropes. Most of these methods were proven to be 

accurate, rapid and precise. The solubility enhancement of was observed in some cases. In most of the 

investigations, it was observed that the solubility increased with concentrations [20].100-200-fold 

increase in the solubility was observed in some cases 
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