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                                        Abstract 

The Newer technologies to improve the bio-availability of nutrients are vast. Bio-enhancers 

are mostly used as way to improve the bio-availability and bio-efficacy of the drugs. There 

are many bioenhancers such as Piperine and other lipid formulations. The nutrients are 

essential which are required by our body and are derived from food we eat. These nutrients 

can be enhanced by such different types of enhancers. Bio-availability is the amount of 

absorption of drug in the body. The bio-availability varies from person to person and from 

patient to patient. The bio-availability can be increased by administration of medication 

into body. 

Regardless of the way that bio-enhancers in sedate transport has been productive, not all 

procedures have met with a comparative accomplishment. New bio-enhancers being made 

went with challenges which must be appreciated. Another trial of inventive work of normal 

bio-enhancers is tremendous extension creation. There is continually a need to scale up 

inquire about focus or pilot progressions for conceivable commercialization. Advances in 

home developed bio-enhancers also give new challenges to authoritative control. There is 

a growing need to have rules that would speak to physicochemical and pharmacokinetic 

properties of nano sedate things, which are not equivalent to common drug things. 

There are 2 types of bio-availability i.e. Absolute and Relative bio-availability. Relative 

bio-availability is the comparison of bio-availability of certain formulation of drug with 

another formulation of same drug of IV administered drug. Relative Bio-Availability is 

also a measure of Bio-equivalence of drug. Absolute Bio-availability is the comparison of 

bio-availability of drug administered in the body via non-IV method with the bio-

availability of drug administered via IV method. The comparison must be of standard dose 

administered. The amount of dose must not exceed its limit. It may cause harm to the 

patient if the dose is increases.   
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INTRODUCTION 

During the last decade, nutritional science has developed new views on the conceptual role 

of the diet. It is generally considered that its primary role is to provide enough nutrients to 

fulfil the basic nutritional requirements of normal body functions. 

The nutrients are the compounds essential for our body consists in food and essential to 

life and health. And nutrients are helping us in providing energy and the building blocks to 

repair and growth and substances necessary to chemical process. There are basic 6 types 

of nutrients Carbohydrates, Lipids, Fats, Minerals, Vitamins, Water. The functions of all 

the nutrients are different and they are found from different sources as well. Certain 

nutrients can be found in same source i.e. Dairy Products, Vegetables may contain all 

essential nutrients required by our body. These bio-enhancers are used to increase the 

availability of nutrients for the body. And moreover, this bio-availability can be increase 

by natural as well as modern methods. The type of method to be used depends on the 

nutrient and the patient itself. 

During the most recent decade, wholesome science has grown new perspectives on the 

reasonable job of the diet. It is commonly viewed as that its essential job is to give enough 

supplements to satisfy the fundamental wholesome necessities of ordinary body capacities. 

Ongoing advances in the nourishment and sustenance sciences presently bolster the idea 

that the eating regimen may have a huge task to carry out in the adjustment of different 

works in the body.  

This infers the eating regimen as well as its parts could add to an improved condition of 

prosperity, a decrease of dangers identified with specific sicknesses and even an 

improvement in the personal satisfaction. These new ideas have prompted the presentation 

of another classification of wellbeing advancing staples, for example utilitarian 

nourishments. Other nourishment related super patterns which have developed worldwide 

as of late are wellbeing, delight, comfort and moral qualities, including natural and veggie 

food. Health-advancing nourishments have pulled in developing enthusiasm inside the 

nourishment industry and among nourishment and wellbeing specialists furthermore, 

buyers. This uber pattern has been effectively advanced by the media, which have had a 
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positive impact on the purchasers' mentalities about practical nourishments. The worry 

about wellbeing grasps various driving issues, needs and openings which might be drawn 

nearer by planning explicit eating regimens from different nourishment crude materials. 

These customized items have physiological benefits that are focused at specific purchaser 

gatherings, for instance explicit wellbeing hazard gatherings, matured individuals, 

competitors, and so on.  

Bio-availability is the amount of absorption of drug in the body. The bio-availability varies 

from person to person and from patient to patient. The bio-availability can be increased by 

administration of medication into body. It can be via intravenous injection or even oral. 

But IV route is most less used because of the first pass metabolism and intestinal 

endothelium absorption. Basically bio-availability is defined as the rate and extent 

measurement to which a drug reaches at action of site. Basically bio-availability of a drug 

is the average value of population variability and deviation rate. The bio-availability also 

help in determining the rate of absorption of drug in the body of the patient. The rate varies 

from patient to patient. 

There are two types of bio-availability Absolute Bio-availability and Relative Bio-

availability. 

Absolute Bio-availability is the comparison of bio-availability of drug administered in the 

body via non-IV method with the bio-availability of drug administered via IV method. The 

comparison must be of standard dose administered. The amount of dose must not exceed 

its limit. It may cause harm to the patient if the dose is increases. There is no requirement 

of absolute bio-availability to be calculated regularly and the IV method of administration 

is used only if the patient has lower absorption via other methods (Oral, Rectal. Ocular, 

Transdermal, Sublingual). The Absolute Bio-availability helps in determining the valuable 

information of parameters of pharmacokinetic i.e. clearance and volume of distribution 

required. 

Relative bio-availability is the comparison of bio-availability of certain formulation of drug 

with another formulation of same drug of IV administered drug. Relative Bio-Availability 

is also a measure of Bio-equivalence of drug. There are many factors on which this absolute 
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and relative bio-availability depends on such as the physical properties of drug, the type of 

drug administration, the formulation of drug, the type of drug, the state of disease, the age 

of the patient, the interaction of drug with other foods in the body and interaction of 

administered drug with other drugs. 

The bio-availability of drugs is different to that of the dietary supplements as the dietary 

supplements provide only the benefits that are qualitative and kind of variable in nature.   

Foods are complex materials comprising various types of substances, including nutrients, 

micronutrients, microconstituents, and bioactive nondigestible compounds (such as dietary 

fibers, which are only fermentable in the colon). All these substances may interact 

physically and chemically and are organized at several length scales in structural units 

constituting the food matrix, which differs widely among foods. 

There are many newer technologies and many older technologies which are useful for 

increasing the bio-availability of the drugs. Nanotechnology is one of the mostly used 

technique in the modern world. This technique has changed the way of development of 

food and its ingredients. Polysaccharides are used in this technique which useful in 

preparation of drugs and food products.  

NEW NUTRIONAL CONCEPTS – DESIGING FOODS FOR THE FUTURE 

Exceptional changes include occurred inside the previous decade in the recognitions and 

perspectives of purchasers towards the picture and significance of the day by day diet. 

Aside from security issues identified with utilization of quality innovation and certain 

nourishment related emergencies, particularly in some European nations, customers are 

progressively worried about the impacts of various staples on their wellbeing. There are 

numerous other market drivers which have added to ongoing improvements in the field of 

sustenance and its connection to wellbeing.  

These drivers incorporate the maturing populace, expanding medicinal services costs, 

mechanical advances by the nourishment businesses, and progress in the nourishment 

enactment of many created nations. As needs be, new nourishing ideas have risen, planned 

for upgrading human wellbeing by structuring groceries which involve explicit 
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physiological qualities that influence the body capacities in a useful manner. This 

advancement has been encouraged by the ever-developing logical information about the 

connection among nourishment and wellbeing. Simultaneously, new chances and 

difficulties have opened up for the nourishment business to create and dispatch available 

worth included items based guaranteed medical advantages.  

Notwithstanding wellbeing and security, different qualities highlighting high in the 

shoppers' view of future nourishments are connected to comfort and delight, dietary data 

in regards to the items, and moral issues identified with their root and methods for creation. 

A significant number of these credits are hard to decide by quantitative parameters and 

must be consolidated in the correct manner for various shopper gatherings and use settings. 

Truth be told, absence of proper innovation isn't really the basic bottleneck for item 

development. The capacity to anticipate customer inclinations, just as the capacity to apply  

appropriate innovations to structure explicit item properties, are frequently similarly basic. 

 

The various methods to increase bio-availability of nutrients or drugs are as follows: -  

1.BIOENHANCER 

In Ayurveda there is a concept on these bio-enhancers known as Yogvahi. 

Fundamentally, bioenhancers are characterized as the specialist which are fit for improving 

bioavailability and bioefficacy of a specific medication with which it is given. 

Bioenhancers don’t have any pharmacological activity of their own. They are used to 

increase the bio-availability vitamins and nutrients as well as several classes of modern 

drugs i.e. antibiotics, anti-cancer, anti-inflammatory, central nervous system, 

cardiovascular drugs. 

The basic meaning of bioenhancers is that they increase the level of drug in the blood 

stream. They increase effectiveness of drug by increasing bio-efficacy. 

Bioenhancers are basically of 2 types i.e. Herbal Origin and Non-Herbal Origin. 
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Bioenhancers have different types of activity and mechanism. Bioenhancer movement of 

piperine have been proposed including DNA receptor authoritative, adjustment of cell 

signal transduction and hindrance of medication efflux siphon. Bio-accessibility expands 

the assimilation of medication in GIT, or they can repress chemicals liable for sedate 

digestion, in liver. Intravenous drugs attain maximum bio-availability, while oral 

administration yields a reduced percentage due to incomplete drug absorption and first pass 

metabolism. 

The functionality of functional foods is based on bioactive components, which may be 

contained naturally in the product but usually require formulation by appropriate 

technologies in order to optimize the desired beneficial properties.  

PIPERINE AS BIOENHANCER  

The most widely pondered and inquired about biomass enhancer is Piperine, derived from 

the oleorin in the pepper grains. It improves bioavailability of other nutrients such as beta-

carotene, curcumin, selenium, pyroxidine, glucose, and Q10 co-impetus, and destructive 

gallic. In the large volunteers and plasma assemblies of rifampicin, piperine are made in 

patients with aspiratory tuberculosis of the area under the twist (AUC) of phenytoin, 

propranolol and theophylline. There are also many researches on the bio-enhancing effects 

of piperine in this field.(Randhawa, Kullar, & Rajkumar, 2011). 

PIPERINE AND ANTI-TUBULAR TREATEMENT 

Risorine was defined as an open, private association with Cadila Pharmaceutical Ltd, 

Ahmedabad by the Indian Institute of Integrative Medicine, Jammu and advanced in India 

in November 2009. Risorine is recognized to be promoted after productive satisfaction with 

all the clinical principles organized by Drug Controller General in India. Rifampicin (200 

mg), isoniazid (300 mg) and piperin (10 mg) are included. The rifampicin strategy has been 

regarded as bioequivalent. This is because the drug is absorbed faster by body cells and 

that the medication is always usable in the blood over longer periods. Reduces the 

combination of piperin and rifampin having a probable range of 450 to 200mg. 
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More than 90 percent of patients treated with Risorine have unusually been calmed from 

tuberculosis with lesser responses in a multicentered clinical beginner coordinated across 

India in radiologically certified tuberculosis examinations. Human volunteers have tried an 

arrangement that contains rifampicin, isoniazid, pyrazinamide, and piperine. The 

comparable rates and apex mingling of the drugs within piperine were higher in a 

significant proportion of instances. 

There is a mix of rifampicin and piperine of proportion 24:1 which has demonstrated 

amazing development in bio-accessibility and it was higher than utilizing rifampicin alone. 

In addition, this mix can likewise be utilized to diminish the crisis of different medication 

safe strains of mycobacterium. This mix is likewise utilized in treating of bunnies with only 

a solitary portion. 

PIPERNINE AND ANTI-MICROBIAL AGENTS 

In 6 Mountain Gaddi goats, pharmacokinetics for the bio amelioration impact of the 

homemade bioenhancer trikatu is tested. All considerations were pertaining to higher AUC 

characteristics, the zone under the primary representation of the sedate plasma center time 

twist, the average private time, the total pharmacological motion duration and 

bioavailability. Nevertheless, the association of trikatu reduced the removal half-life in 

general terms. In general, the undeniable scatter volume of trikatu-treated animals was 

higher, which indicates a prevalent penetration of the prescription. 

The oral bioavailability is 62% ±17% for ampicillin and 30%-40% for norfloxacin alone. 

Even where piperin is co-operatively controlled, AUC was allegedly increased by 338% 

with ampicillin and by 174,6% with norfloxacin in hares. Piperine is mostly used as the 

anti-microbial agents. 

  

PIPERNINE AND ANALGESICS 

The 12pain-relieving activity of diclofenac sodium (5 mg / kg) and pentazocine (5 mg / kg) 

has already been redesigned on a very basic level. P. nigrum extricate was not present in 



NEWER TECHNOLOGIES TO IMPROVE BIOAVAILABILITY OF NUTRIENTS 

 

10 

PAWAN MAKHIJA 

INSTITUTE OF PHARMACY 

NIRMA UNIVERSITY 

 

the tail flick and in the pale cleaned individual mice, with a significant pain-relieving 

activity alone. Removing p. nigrum and diclofenac sodium mixture resulted in enormous 

wriggle reduction, which significantly increased (78.43%) compared to diclofenac sodium 

alone (54.90%). P. nigrum extricate showed a massive increase in tail flick inertia in 

relation to pentazocine alone and control gathering with pentazocine (P<0.05), together 

with pentazocine. The moderating effects of trikatu (1,1:1, pp. nigrum, p. longum and z. 

officinale) were found to be practically identical in a carrageen-incited rat paw edema 

model in bunnies in another assessment of Lala et al. in a carrageenan-incited rat paw. In 

acidic damaging, mouse wriggling study Piperine had a subordinate synergistic influence 

on nimesulide-started antinociception. The pain-relieving activity of nimesulide was 

extended by and large (P < 0.001). These analgesics are usually used to bio-enhance the 

movement of medicines. 

PIPERNINE AND OTHER DRUGS 

In both segments, piperin (20 mg p.o.) expanded and expanded the average plasma 

grouping (300 or 500 mg twice step by step). The AUC (0–12 h) (P < 0.001) was mainly 

improved, the C (ss) (P < 0,001), t (1\2el) (P < 0,05) and K (el) decreased (P < 0,05) all 

were fundamental social activities in bit. The oral bioavailability of carbamazepine, 

phenytoin, and pentobarbitone can be enhanced by Piperine by reducing or increasing its 

maintenance. When piperine was supervised, a particularly basic increase in the critical 

openness and AUC of propranolol was seen while its vitality of removal was not changed.  

These medications alongside LD50 are valuable in upgrading the bio-accessibility of the 

medications, hardly any tests were performed on mice and rodents and it was end up being 

incredible alongside the blend of metronidazole and piperine. However, in certain rodents, 

this was found to decrease the quality dose structure and diminished portion subordinate 

symptoms. 

Table 1 - Bioenhancer Effect of Piperine with various Medicines. (Randhawa et al., 

2011) 
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FACTORS AFFECTING BIOENHANCER 

Route of Administration are of different types and each of them effect differently 

bioenhancer. 

Buccal Route is basic route enhancement of drug by adding bioenhancers. Example – Aloe 

Vera gel is added to drugs for increasing the bio-availability. 

Oral Route, Pulmonary Route, Nasal Route are also used. 

Amount of dose added in drug also affects the bio-enhancer. 

The origin of bioenhancer effect the bio-availability of drug i.e. Herbal origin and Non-

Herbal origin. (Randhawa et al., 2011) 

2. LIPID FORMULATIONS 

 

Lipid descriptions of oral medicinal items reflect a specific set of plans for a wide variety 

of properties. The utility of lipid-based solubilization information to improve the intake of 

gastrointestinal ( GI) hydrophobic, water-dissolvable medicinal products is all recorded by 

writing. These include largely a combination of excipients (5 excipient classes), with a 

wide range of physicochemical properties ranging from unadulterated triglyceride oils, 

mono- and diglyceride, and a significant degree of lipophilic and hydrophilic surfactants 

and cosolvents. The table provides a broad grouping framework for various lipid plans. 
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The fundamental action mechanism in which a lipid concept enhances bioavailability 

typically evades the moderate cycle of disturbance, which inhibits the bioavailability of 

hydrophobic medicinal products from strong measurement structures. Ideally, the specifics 

help the product to remain in a collapsed state throughout its GIT trip. The drug for 

ingestion can be improved as a solubilize within colloidal dispersion by the medication 's 

plan. This objective can be achieved in a self-emulsifying framework with the medication 

plan. Among various methodologies, a better focus has been placed on self-emulsifying 

drug conveyance framework. There are kinds of Self-emulsifying frameworks: - Self-

Emulsifying, Self-Micro emulsifying, and Self-Nano emulsifying Drug conveyance 

frameworks. These frameworks are steady truly and are isotropic blends of surfactant, oil, 

cosurfactant, and solubilized tranquilize substance that gets quickly diminished and in fine 

oil structure in an O/W emulsion. 

The potential significance of self-emulsifying frames fuses 100% prescription catch limit, 

a truly stable scheme (which can also be filled into containers), no necessary decomposition 

step, the advance of the sub-mitting dot size, hence increasing surface ingestion domain, 

the increase in rate and absorption level, and thus extending bioavailability. The BCS Class 

2 cures are feasible in SEDDS transmission. They can also move BCS Class III, BCS Class 

IV and drugs with hydrolytic weaknesses. They guard against gastric pollution. In 

comparison, they regularly decrease dosage and repeat dose in the typical profile. 

Certainly, they are not difficult to produce and expand. Such self-emulsifying subtleties 

are truly consistent, easily formed and appropriate as a unit estimate structure in responsive 

or hard gelatin holders, despite the anhydrous existence, for differentiated and emulsive 

frameworks that are delicate and metastable dispersed frameworks. This may contribute to 

an improvement in the rate and maintenance level of these structures and to a increasingly 

reproducible blood-time profile for the increased lipophilic dosage which reveals 

breakdown of pace-limited digestion. In addition, they provide extraordinary potential for 

the individualization and combination of hydrolytically weak medicines as anhydrous. In 

addition, SEDDS has the effect of pH on sedate maintenance on extending the bowel 

vulnerability and breaking point. 
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3. MECHANISM OF SELF-EMULSIFICATION 

 

It is still not certainly known what component self-emulsion occurs. Reiss has suggested 

that self-emulsification takes place when entropy shifts become more noticeable than the 

resilience sufficient to increase the dispersed surface region. 

δg = ∑ iniπr2 i  

Where G is free vitality associated with procedure, N is the quantities of beads, r is the 

range of globules, and ̈ is the interfacial vitality. 

4. BIO-AVAILABILITY ENHANCEMENT WITH NANOPARTICLES 

 

The term bioavailability relates to the proportion of a dosage at the place of the body 

operation. This description is defined as a fraction of the dosage reaching the bloodstream 

with most oral doses. Uptake (or intestinal absorption) is a portion of the dosage taken from 

the intestinal wall on the other side. Although both definitions are related, due to the various 

processes involved in nutrient absorption, the entire dose absorbed from the intestine 

(uptake) may not be bioavailable. 

The figure scheme shows some of the key processes involved in the nutrient and active 

ingredient absorption. Once the food / dose (mainly through mastication) has been partly 

digested in the oral cavity, for a span of 1-3 hours in the stomach, it undergoes an acidic 

digestion cycle (pH~1-2). Various enzymes (pepsin and others) are released into the 

stomach to split up proteins and carbohydrates. Dissolution in the nanoparticle 's stomach 

may or may not be desirable depending on acidic pH stability of the active ingredients. 
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FIGURE- ABSORPTION OF NUTRIENTS AND ACTIVE INGREDIENTS IN 

BODY (Marze, 2017) 

 

 

 

 

 

Natural Bio-enhancers 

The first Bio-enhancer that was reported was in 1929 by Bose; He described the increase 

of antiasthametic effects of vasaka leaves by addition of long pepper to it. 

There are many naturally occurring bioenhancers some of them are as follows: - 
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1) Bioflavonoids 

Bioflavonoids were first discovered by Albert Szent Gyorgi in 1930 who was awarded 

Nobel Prize Laureate. From past 30 years these flavonoids are being studied and research 

is going on.  

Three Flavonoids which are used to enhance the activities of certain drugs such as 

Quercetin, Genistein and Naringin. 

Quercetin is found in citrus results of the dirt a twofold inhibitor of cytochrome P 3A4 

(CYP3A4) and P-gp. Quercetin has shown a wide extent of gainful natural activities, 

checking malignant growth anticipation specialist, radical scrounging, against provocative, 

antiatherosclerosis, antitumor, and antiviral impacts. 

Moreover, it is also seen as the pretreatment of quercetin (0.5 and 15mg/kg) about half 

hour before administration of verapamil (10mg/kg) alters its pharmacokinetics. 

Another example of the increase in bio-availability is that of paclitaxel as a prodrug in rats 

as of pretreated with quercetin was found to be 1.25-2.02 folds higher. 

 

2) Carcum carvi/Cuminum cyminum (Jeera) 

A culinary herb of carcum carvi. Extracts of this seed was used to greatly boost the bio-

availability of antileprosy, antivirals, anti-cancer, anti-inflammatory narcotics, anti-

leprosy, antifungals and anti-ulcers up to 25% to 300% in various groups in medications. 

Sugar extracts were found to be extremely versatile in their bio-availability behavior in the 

presence or in the absence of piperine.  

Carcum carvi is important if other vitamins and food proteins are to be bio-available when 

eaten in combination with food. 

 

3) Nitrile Glycoside  

The bio-enhancer for different drugs and supplements is nitrile glycoside. A crucial need 

to monitor supporter of tumors began Epstein-Barr Contamination Order from the leaves 

of Moringa was detected in fresh, bioactive Nitrile Glycosides, Niaziridine and Niazirin 

from the Moringa oleifera leaves. 
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This enhances the biomotions of most commonly utilized anti-infection agents, such as 

antibiotic drugs, ampicillin and often helps preserve medications, nutrients and vitamins 

via the gastrointestinal tissue, thus improving the usability of their profile. 

 

 

4) Cow Urine Distillate 

Cow urine is more efficient for improving the efficacy of anti-microbial, antifungal and 

anti-cancer drugs than cow urine. US licenses for medical purposes were given to this cow 

urine. Rifampin activity has increased against Escherichia coli by approximately 5-7 times 

and against gram-positive bacteria by 3-11 times. 

As a bioenhancer of vaccine activity, the dairy animals pee distillate changes these impacts. 

The extract of cow urine is as important as the bioflavonoids because people use cow dung 

as a bioenhancer from the last 50 to 60 years. It is usually offered at low or even free prices. 

 

5) Capmul 

Capmul MCM C10, glyceryl monocaprate from edible fats and oils, is one of the most 

common bioenhancers and is usually found in lip items. In a rat study the bioavailability 

of ceftriaxone was increased by 80 percent when immunized using ceftriaxone as an 

immunizing agent with capmul. In order to improve bio-accessibility of drugs, capmul is 

least utilized. 

 

6) Callistemon rigidusR.Br 

Section F5, isolated from the disagreeable leaf focus R.Br rigidus C. Staphylococcus aureus 

was remarkably small center (39.06 μg / mL) in comparison with a ciprofloxacin-safe 

Staphylococcus aureus. The division F5 shows a crucial in vitro production close to the 

oddity strain of S under power. Secure medication alliance (ciprofloxacin) for aureus and 

synergistic Gujrat. 

 

6) Quercetin 
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It is a type of flavonoid found in natural products from citrus fruits. Quercetin has an 

extremely wide range of benefits because it has anti-oxidant, anti-viral and tumor-hostile 

characteristics. It shows an increase in bio-accessibility, number of drugs viability, blood 

levels. The flavonoid helps improve the potency of drugs like diltiazem, digoxin and 

gallate. In the small intestine and liver the CYP3A4 enzyme present in the body helps to 

improve the effectiveness of the drug reacting with quercetin flavonoid. Using red onion 

supplementation has improved the absorption of epigallocatechin gallate. 

 

7) Genistein 

It is a kind of flavonoid isoflavone. Genistein can inhibit P-glycoprotein in the body so that 

the co-administration of BCRP and MRP2 with genistein is increased. 

Genistein also blocks the transporters of efflux and tends to enhance paclitaxel treatment. 

 

Diet-Related Factors in Plant Foods that effect Bio-availability 

The natural form of food matrix and the type of chemical form of food. 

The interactions between the organic components of food and the nutrients 

The processing and pre-treatment of food. 

 

Table 2 - Effect of organic sybsrances on bio-availability of plants. 
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PROBLEMS/DISADVANTAGES WITH BIOENHANCERS 

 

Regardless about how successful bioenhancers have become in sedate shipping, 

comparable milestones have not yet been accomplished. New bioenhancers have faced 

challenges that need to be appreciated. In any case, a part of the challenges faced has until 

now been met by changing the physical chemical credits of nanomaterials to enhance their 

properties, for example, long blood expansion, extended reasonable area, safety from 

bribery, crossing the natural limits point, and unambiguous concentration on the site. 

Another analysis of natural bioenhancers' innovative function is the tremendous creation 

of expansion. An inquiry into emphasis or project development is continuously required 

for the possible messaging. It is less complex to modify nanomaterials at laboratory scale 

to improve their performance than anywhere, to face the challenges of increasing 

consolidation of low centralization of nanomaterials and of agglomeration and science. 

Keeping nanomaterials in their size and size which enhances bioavailability everywhere is 

also a test. 

Advances in home-grown bioenhancers also give authoritative control new challenges. 

There are increasing needs for guidelines that are not identical to standard medication stuff 

that speak to the physicochemical and pharmacokinetic features of nano-sedates. There are 

many possible conceptual and logistical problems that have been established by the United 

States Food and Drug Administration as well as the European Therapeutic Assessment 

Organization.(marze) 

 

MECHANISMS OF ACTION OF BIO-ENHANCERS. 

The leaves, cases and bark of Moringa oleifera, which are critical to limiting tumor 

sponsoring, are the source of novel bioactive nitrile glycosides, niaziridine, and niazirin. 

Epstein – Barr contamination initial initiation was represented from Moringa leaves. 

Different frameworks, for example P-gp limiting development of flavon, quercetin, and 

genistein, prevention of efflux transporters, such as P-gp and BCRP protein, can be 
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attributed to the improvement of bioavailability of the typical mixes of helpful plant; 

naringin and sinomenine can also prevent medication resilience; DNA receptor permanent, 

In fact, it also avoided inactivation, recovery of medication and its biological disponibility, 

for instance, expanded blood flexibly to the gastrointestinal tract; reduced hydrochloric 

disruptive release; inhibits a few medications from breaking; and impedes the biochemical 

impulse of biotransformation. The regular biomedical enhancer component is different 

from the manufacturer's because it is gradually credible with regard to the kind of 

medication and food to consume as the engineered biomedical enhancer does not react to 

bio-accessibility with all medications. 

ENHANCEMENT OF BIO-CONTROL EFFICACY WITH ADDITIVES 

Some promising organic controls are accessible for the purpose of creating more safe post-

harvest control measures, including the use of hostile microorganisms, regulated 

fungicides, and instigated opposition. Among the other options proposed, there has been 

the most widely examined and generous progress on the progress and improved use of 

hostile microorganisms right now. Despite a range of initiatives centered on microbial 

adversaries’ production and usage, bioactive mixtures and the blockage of post-harvest 

diseases have been stimulated. 

Due to the preceding disease of organic products, organic methods must be used both to 

show a defensive and curative action similar to that observed with engineered fungicides. 

None of the organic alternatives suggested (microbial enemies, bioactive mixes and acting 

obstruction) has appeared to control contaminations already settled, however. 

The enhancement is mostly done my following methods: -  

 

1) By Addition of low-level of Fungicides  

Because, for instance, unique fungicides, imazalil and Thiabendazole are incredibly viable 

in post-harvest pathogens, it is challenging to locate biocontrol specialists who can 

continue as effectively. Strategies to improve the operation of biocontrol operators will be 

taken into account exceptionally. The biocontrol operator with low levels of engineered 

fungicides was joined by one methodology. This system is possible if it is viable to reduce 

soil products to accumulate the substance while managing post-harvest rot successfully. 
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For instance, ASPIRE and BIOSAVE-110 regularly provide a degree of control 

comparable to fungicides manufactured when combined with the low percentage of 

engineered fungicides, for massive experiments with Navel and Valencia oranges. In 

controlled citrus decline the ASPIRE and thiabendazole combination of 200 mg is useful 

to reduce antagonistic Yeast variability alone. Likewise, these findings were reported on 

pear and apple fruits and handled with a mixture of C. 264μg / ml thiabendazole infirmo-

miniatus. 

 

2) By Salt Additives 

A new additive drug has recently been developed, i.e. ASPIRE is a yeast-based product 

called C. oleophila. Tests of calcium propionate, sodium bicarbonate, and EDTA are 

carried out alongside these additives. When used in conjunction with the ASPIRE these 3 

additives tend to show an increase in the effectiveness of ASPIRE, as it was observed 

against the decay of apples in bacterial fruits. Some crops, such as peaches, have risen in 

sodium bi-carbonate in the fruit as a whole. Thus, these salt additives should be applied to 

the extent that the added additive could harm the fruit and the effectiveness of ASPIRE 

more effectively. 

 

3) By Addition of Nutrients 

The biocontrol movement on citrus and pome natural product by microbial opposites has 

also been shown to be enhanced through the expansion of nitrogen and 2-desoxy-D-glucose 

blends, a simple sugar The blend of C. Applied before the immunization to natural product 

wounds, saitoana was progressively strong in control of apple rot, orange and lemon, which 

had a low portion (w / v) of 2-deoxy-D-glucose. Cinerea, P, and P. digitatum, as well as C. 

C. Saitoan or 2D-glucose by themselves. 

 

4) By Addition of Chitosan 

Since then, a biocontrol article has been modified which is called a bioactive covering 

consisting of a unique mixture of a harsh yeast with artificially modified chitosan. This 

combination allows the abuse of artificially changed chitosan’s antifungal properties and 



NEWER TECHNOLOGIES TO IMPROVE BIOAVAILABILITY OF NUTRIENTS 

 

21 

PAWAN MAKHIJA 

INSTITUTE OF PHARMACY 

NIRMA UNIVERSITY 

 

the organic effects of hostile yeast. The biocontrol action of C in research center research. 

Wheat, ginger, and orange saitoana against rot induced by B. The expansion of glycol 

chitosan has uniquely improved cinerea, P. expansum and p. digitatum. The bioactive 

performance was higher than C under semi-business circumstances. Alone in orange and 

lemon rots, saitoana or glycol chitosan. 

 

5) By Integration with Physical means 

External additional items, such as recover and thermal drugs, bright light, and modified 

and regulated atmosphere, as well as cold storage have been taken into account for the 

development of microbial bio controllers. C's suitability. Nectarines expanded oleophila 

from postharvest by placing organic products in controlled air at an ideally low storage 

temperature. It seems that the UV-C cooperation with opponent yeast strengthens yeast and 

offers a degree of control commensurate with the designed fungicides. Gala apples were 

shown to be thrilled by reap (38 ° C 4 days), pressurized with 2% CaCl2 or treated with 

the adversary. 

 

6) By Mixture of Antagonists 

A solitary biocontrol operator is applied to practically all biocontrol frameworks. In either 

scenario, it has been proposed, under various situations, that specific enemies should be 

used to maintain a sufficient disease management. A mixture of rivals should provide at 

least three specific points of concern in biologically related alternatives to conventional 

fungicides: 

The range of motion should be extended. It could improve viability by allowing the 

application rate to decrease; and. The combination of various biocontrol attributes could 

be allowed without turning to hereditary design. 

The more influential biocontrol activity on Golden Delicious apples through a strain 

combination (S. roseus and P. syringae) was seen in the bioassays under regulated 

ecological conditions, as opposed to specific strains exclusively. The use of the 

combination of two strains of A resulted in similar results. Rhodotorula glutinis pullulans 

and one strain and two varieties of b. A and one subtilis. For preharvest treatment, pullulans 
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often used mixtures (M1 and M2), but did not distinguish each other and the human 

opponents. 

It is surprising that the population proportions of A in the highest (mix M1). Pullulans 

scatter over apples by more than 10, though A populaces. As this yeast-like organism has 

been used in blend with B, pullulans have been kindly raising. Subtilis. Subtilis. B was the 

development of an anti-toxin compound traced to the origin of this incongruity. Subtilis. 

Subtilis. 

 

7) By Preharvest application of Antagonists 

Pre-harvest use as independent treatment by biocontrol operators or in combination with 

post-harvest use by biocontrol specialists, may also be a useful system to enhance the 

performance of diseases. This methodology could be used to control epiphytic populations 

and to modify instances of colonization of surface damage. 

There is a risk that post-harvest rot will be reduced by C in reports. Avocado and mango 

gloeosporioides with a preharvest rinse with B. A bacterium that produces an anti-toxin 

subtilis. It has also been shown that Bacillus recommended that preharvest use of yeast foe 

P. guilliermondii be taken in order to lower the development of the post-have red citrus 

natural product, and that a pre-harving shower of the yeast was also used to reduce the after 

harvest Rhizopus decay of table grapes. 

Moreover, preharvesting of yeasts C was observed as of late. Falun Gong, C. C and 

laurentii. On two pear cultivars, oleophila regulated the postharvest rot. C. Infirmo-

miniatus managed organic items most steadily after harvest 3 weeks before selection. 

Preharvests may be effective in providing good amounts of enemies along with extra post-

harvest applications. The capacity of this approach to analyze fully is that, wherever the 

appearance of a single adversary is essential, knowledge is accessible on the nature of 

epiphytic communities. 

 

MODERN TECHNOLOGIES FOR ENHANCING BIO-AVAILABILITY OF 

FOODS 
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1) Micro-encapsulation Technology 

In this the technology refers to the use of synthetic and natural material which polymer 

embedded and used as a coating for solid, liquid, and gaseous materials into sealed, micro 

and semi-permeable capsules. The range of this diameter is 1-5000nm. This technology is 

mostly used for improving the bio-availability of foods and along with this efficacy of 

certain drugs can also be improved. 

 

2) Combination Technology 

In this technology interactions between different materials are used i.e. piperine is mixed 

with curcumin by this mixture the bio-availability of curcumin increases.  

 

3) Cyclodextrin Camplexation Techniques 

 Cyclodextrin is a characteristic non-decreasing oligosaccharide. Characteristic cyathiform 

cyclodextrin particles with hydrophobic inward holes and hydrophilic external holes can 

pull in and contain hydrophobic atoms, along these lines covering undesirable tastes and 

smells and balancing out effectively degradable or unpredictable atoms. 

 

4) Sustained Release Preparations/ Controlled-Release Preparations 

Supported discharge arrangements are drugs that can be discharged gradually and 

ceaselessly over quite a while, yet not really at a uniform rate.  

Controlled-discharge arrangements are drugs that can be discharged at a foreordained rate, 

so the blood focus stays consistent for quite a while inside the successful fixation go. 

 

BIO-SYNTHESIS AND APPLICATION OF SILVER AND GOLD 

NANOPARTILES USING PLANT EXTRACT 

The usage of plant concentrates to biosynthesize a remarkable piece of biosynthesis of 

nanoparticles. As Geranium (Pelargonium graveolens) leaf was extracted from the silver 

nitrate system, a rapid decrease in silver particles was noted. In a 500 mL Erlenmeyer 

carafe, 20 g of completely washed and finely cut geranium leaves with 100 mL of refined 

water was used for the concentrate used to decrease Ag + particles into Ag. For 1 minute 
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the suspension was finished. In addition to the 100 mL 0.001 mol / l fluid action course of 

AgNO3, a quantity of 5 ml of non-adulterated stock was introduced. By assessing the UV 

spectrum of course, the bio decrease of the particles was examined. The bimetallic Au place 

Ag shell nanoparticles have been encouraged in a game plan. The novel sundried biomass 

from the Cinnamomum camphora leaf was used for silver nanoparticles ranging from 55 

to 80 nm in the side and three or round gold nanoparticles. It has been found that 

Cinnamomum camphora leaf improvement of gold nanotriangle including temperature 

depends immovably on the proportion of dried biomass. This biomass provided adequate 

biomolecules that were guarded. A main strategy for the implementation of A. For gold 

nanotriangle and silver roundabout nanoparticles mixture, vera leaf separate was 

employed. UV digestive spectroscopy and transmission electron microscopy (TEMs) have 

been examined to check the vitality of gold nanoparticles. The effect of the leaf expel ratio 

on the gold nanotriangle relationship has been studied from a molded point of view. A 

growth. A growth. HAuCl4 watery game plan of versa concentrate up to 0.001 mol / L 

triggered the proximity to a red hiding in motion after about 5 hours of reaction. The degree 

of triangles that are circles in the reaction medium in the evolving A section. Vera evacuate 

shows that the increasing proportion of the concentrate included is logically round particles 

Eclipta alba (Bhringraj) is well-known in the flavonoids and has a social relationship 

between Asteraceae and phenolic mixtures. In comparison, the case of 5 g of Eclipta seeds, 

normally collected, washed in distilled water for 10 minutes. Orchestrated biomaterial was 

taken in a tub of 250 mL with 200 ml of half Et-OH, and then added to steam bath for 15 

to 20 minutes. 

 

RECENT ADVANCEMENT OF BIO-ENHANCERS 

The design for games and depictions of ketoprofen stuck firm lipid nanoparticles (SLNs) 

included beeswax and carnauba wax and discovered that SLNs, after the combining of 

Tween 80 and lecithin, decreased their average particle size because they were during the 

expansion of supreme surfactant fixation. The limit of SLNs to interlink an ineffective 

water dissolving medication, for example, with ketoprofen was revealed by high 97 percent 

prescription trapping capability. The consistency of nanoparticles with nonrelevant 
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therapeutic spillages following 45 days was demonstrated by differential calorimetry 

thermogram tests and the world class liquid chromatography study. In comparison, 

nanoparticles with higher amounts of beeswax in the center revealed that the release of the 

snapper medication was separated from those with more carnauba wax. 

Progress was made and the critical exchanged stage HPLC procedure for verifying 

camptothecin in animal organs was assisted in line with the SLN's, and the methodology 

used was good, cautious and reliable and could be used in the CPT total in rat organ 

experiments, following IV suspended camptothecin, in a physical mixture with SLN and 

solidified. In addition, it was proposed that a 3D wound recovery model and morphine 

impact with SLNs have completed acceleration of wound ends, low cytotoxicity 

deterioration and possible delayed morphine release rendering SLN a method that is 

important for the board in terms of physical development. 

The practical usage of the lipid solid nanoparticles in dermatology and operators increased 

and the results of glyceryl behenate SLN were attempted to quell the invasion into porcine 

skin with addition A (retinol and retinyl palmitate) and melted together in a hydrogel and 

o / w oil. 

Results have shown that retinyl palmitate absorption is not verbalized by the disaster in 

trans epidermal water, nor is the effect of drugfree SLN. Therefore, modified retinyl 

palmitate usage will benefit from simple SLN effects and should not depend on unclear 

occlusive properties. 

The revised bioavailability of piperine was aimed at biochemical purposes. The test was 

ready to understand how piperin corresponds to biochanging hepatic tissue reactions with 

the enzyme medication. When rodents were detected by mouth, Piperine solidly obstructed 

liver aryl hydroxylase and UDP glucuronic transmission practices. Piperine was a 

significant enemy of drug production, as demonstrated by the dumb findings of this 

evaluation. The results showed that trikatu improved indomethacin maintenance which 

should be the delayed effect of the extension of the circulatory gastrointestinal system and 

an extended rate of transport over gastrointestinal mucosa. 

The progress is expanding every day in the bioenhancer field. It is also a decent future sign. 
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METHODS TO INCREASE BIO-AVAILABILITY OF POLYPHENOLS AND 

CERTAIN DRUGS 

 

1) Spray Drying: -  

Spray drying is seen as a more commonly used technique for microencapsulation in the 

sustenance area, used typically to produce warm, safe food active ingredients and tastes. 

The strategy is an efficient, versatile and high-quality central material. The procedure is 

consistent and certain types of gear are not necessary. The shell materials mostly used 

contain adjusted stomach, maltodextrin, gum acacia (or mixture) polysaccharides and 

proteins (soy proteins, whey proteins, sodium’s, etc.).  A shower drying process comprises 

of the accompanying key stages: homogenization of center material with covering 

materials at an alternate proportion, atomization of the fluid feed onto beads, drying of the 

atomized feed, lastly, arrangement of particles and their recuperation. 

Particle morphology is round, with a distribution in size between 10 and 100 m. The shell 

must be dissolvable in water for the drying of the shower. The use of an effective 

encapsulant (sodium alginate, methyl cyclodextrin, HPMC or inulin) was demonstrated. 

This is an example for quercetin and vanillin. Both dried splashes showed improved rate 

of disintegration and movement of water. The drying of the shower is a plausible way of 

transferring polyphenols and dietary fibers to humans and certain tests have also shown 

that with this technique quercetin and cellulose effectiveness for specific medicines are 

increased. This method is also used to encapsulate gallic acid. 

It is used for the extraction of procyanidins from the grape grapes, using Arabic gum and 

maltodextrins as an encapsulant. 

Figure 1 – Spray Drying Technique  



NEWER TECHNOLOGIES TO IMPROVE BIOAVAILABILITY OF NUTRIENTS 

 

27 

PAWAN MAKHIJA 

INSTITUTE OF PHARMACY 

NIRMA UNIVERSITY 

 

 

 

2) Superficial Fluids Approach  

Conventional systems of embodiment are characterized by some restrictions identified by 

the use of natural solvents and surfactants, a potential age for poisonous accumulation in 

the dried item and temperature and pH conditions received, resulting in the danger of the 

corruption of polyphenol. Supercritical fluid (SCF) is characterized as gasses that are 

exceptionally compacted, strengthening the gas and fluid properties. With regard to the 

requires, properties can be modified quickly, for example, by changing weight and 

temperature parameters. CO2 compare its gentle basic temperature and pressures with the 

primarily-used supercritical liquid. In this the superficial fluid can be used as anti-solvent 

for preparing a mixture of mixture of organic solvents. This method also leads to decrease 

in its density, solubility and salvation power of the solute. Thus, the solvent evaporates in 

the superficial stage, resulting in excess saturation of the sample and precipitation of the 

solvent. 

In fact, Quercetin was characterized by SAS strategy in Pluronic F127. The results show 

that quercetin is uniformly scattered across a polymer network (fitting proportions of 

polymers and drugs), great molecular decreases and improved disintegration behavior. 

Supercritical liquids improve dispersion through arrangement of Lutein / zein 

nanoparticles. The promising transport of lutein nanoparticles with the controlled discharge 

capacity can be set up by advancing the process factors for testing conditions.  
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Figure 2 – Superficial Drying Approach 

 

 

 

3) Coacervation 

Co-acervation involves the separation into two miscible phases of the fluid segment and 

the corresponding affidavit containing or emulsified bioactive in a similar answer scheme. 

It also uses colloidal (gelatin) or gradually complex (gelatin and gum acacia) approaches. 

Three primary advances include a coacervation procedure:  

1. Three-immiscible stage improvement. 

2. Envelope of the material covering the centre. 

3. Stiffening of coverage by warm treatment, interconnection or settlement strategies. Such 

costly ink-based technique allows the production of defaced circular shapes, but tends to 

increase the dependability of polyphenol-based data. Blackcurrant anthocyanins are shown 

in glucan by combining them with hot scattered glucose gel, cooling them to have different 

shapes, or drop into the oil medium in order to give dots. 73-79 percent of dabs stacked in 

the anthocyanin were implemented by drying the stove to dry out the coacervations. 
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4) Emulsions 

An emulsion is a thermo-obligated process composed of two immiscible stages of the fluid 

with one stage dispersed over the other phase of the fluid. Emulsions can be isolated into 

two main classes, O / W emulsion, in which the oil phase is dispersed through a watery, 

persistent phase as globules. The water-in - oil emulsion is called when the watery stage is 

dispersed as globes throughout an oil-constant stage. For the incarnation of polyphenols, 

emulsion innovation can be used and the last emulsion can be used in fluid or dried powders 

following the emulsification. The polyphenols were of low water and oil dissolvability, so 

the obvious benefit of emulsions is that they include more polyphenol measures. The work 

includes the disintegration of polyphenols into ethanol, homogenized with vegetable oil to 

achieve functional emulsions (including polyglycerol oleic corrosive ester) of the form E / 

O or E / O / E. Polyphenols extracted of grapes have been transformed, individually, into 

a mixture of hydro glyphic and hydrophobic emulsifiers using sunflower oil or palm oil to 

hold water and lipid dissolvable inadequately. They have been used to produce nano 

emulsions. The results shows that the most genuinely synthetically stable definitions of 

sunflower oil-based nano emulsions were and stayed away from the degradation of 

embodied atoms, thereby safeguarding their auxiliary correctness. In medicinal, 

nutraceutical or food businesses, this polyphenol transport system growing be used. 

Microbeads with thyme polyphenols were established by chitosan polymer emulsion 

procedure. Thyme polyphenols have successfully been stacked for postponed release into 

reproduced gastrointestinal fluids in microbeads. Microbeads were rendered to surface 

conflict by extending the cross-linking expert's calculation. Microemulsion packed with 

polyphenol and caffeine demonstrated enhanced antibacterial activity due to synergistic 

effects. In fact, the DPPH tested the secure microemulsion packed polyphenol and caffeine 

capacity for long-range cancer prevention, and cytotoxicity was defined as nontoxic 

through MTT. 

 

Figure 3 – Illustrations of O/W and W/O emulsions 
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5) Micelles  

Micelle is a collection of surfactant atoms which are arranged in watery configurations in 

a circular system. The production of a micelle is a consequence of the amphiphilic nature 

of unsaturated fats, which ensures that both hydraulic and hydrophobic regions are 

integrated. After forming micelles, a cross-linking reaction typically occurs in order to 

improve the stability of such self-accumulating structures and reduce their polydisperse. In 

order to boost bioavailability Polyphenol has been exemplified by new, complex 

coacervation center micelles. Micelle heart includes dextran, gelatin and tea polyphenol. 

Figure 4 - Illustrations of Micelles and Liposomes 

  

 

6) Liposomes 
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Liposomes are littler, circular vesicles with an aquatic center. The lipid segments are 

mainly phospholipids, which produce bilayers following those found in organic film. 

Generally ready liposomes are accessible lipids, such as phospholipids, sphinolipids, 

glycolipids and sterols. Liposomes are supplied with one or a few concentrated two layers, 

taking into account the working conditions just like the substance segments. The possibility 

to move the discharge pace of the exemplified materials and transport them to the objective 

location is a remarkable favorite position of their advantage. The consequences on the 

solidity of five polyphenols of different types of vesicles, for example, micelles and 

liposomes have been evaluated. Afterwards auto-oxidation was shown as a consequence of 

three separate structures (catechin gallate, catechin, epicatechin, epigallocatechin gallet 

and epigallocatechin), namely control, micellar scattering and liposomal scattering. The 

findings indicate that liposomes decrease deterioration by impeding self-oxidation and 

retaining the fundamental trust. The high-pressure homogenization method has been 

utilized with polymer-coated liposomes; in the liposome about 80% of the grape seed 

separates (epitome efficacy) have been represented. In addition, four layers on the outside 

of the liposome for the high dependability of the polymer covered liposomes showed that 

the best transport frameworks for polyphenols are polymer covered liposomes. In contrast 

to free polyphenols (EGCG), epitomized polyphenols (EGCG) have indicated a lower 

degree of developmental resistance in disease cells. Results may reasonably affect cell and 

polyphenol communications through two different liposomes arranged from milk 

phospholipid and soy phospholipid. 

7) Yeast Encapsulation 

The microorganisms are utilized as cover material (Saccharomyces cerevisiae) for the 

bioactive epitome. Particles of yeast are a flexible, regular, high and conservative transport 

structure. The advantages of yeast cells as separator materials are as follows 

• Smart appraisal foodstuff obtained from companies in the fields of cooking, fermentation 

and bioethanol. 

• Layer of lipid residual 

• Passive lipophilic epitome process 

• PH run steadier (2-11) • 
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• Thermo stable up to 200 ° C, 5000psi, while still being sonic. 

The yeast epitomized polyphenol (chlorogenic corrosive) was also considered to be 

exceptionally stable at warm and wet pressure. In another exam, resveratrol-type yeast was 

shown to be expanded by 2 to 3-creased water solvency, reduced photodecomposition and 

to be more stable than incarnated resveratrol. 

 

8) Nanoparticles 

A drug conveyance device movement poses multiple obstacles, such as reducing 

undesirable effects, reaching the aim point, discharging drugs at a regulated pace to the 

target location and maintaining biocompatibility. Many modern drug delivery systems 

have been taken into operation through mechanical development. Nanoparticular advances 

give tremender benefits in the final review, for example, the phytochemical protection 

against physical and material degradations improves hydrophobia moieties bio disposition 

and solubility, moves different medicines to destinations such as kidney, brain and tumor 

and bio-compatibility. 

For the exemplification of polyphenols, nano-embodiment techniques are used. Overall, 

the reticule-endothelial framework (RES) quickly contradicts nanoparticles and adversely 

charged particles and easily uses them. The surface shift of nanoparticles is a critical factor 

for target therapeutic transport and a desirable indication of drug release and biological 

delivery. Nanoparticles adjusted on the surface will monitor the opsonization process or 

the polymer changes. The range of nanoparticles is usually between 10 and 1000 nm. It 

consists of a macromolecular grid, into which the medications are broken down, embedded 

or adsorbed or linked. The polymeric nanosphere and the nano-case are commonly 

delegated. Nanospheres have a type of grid in which medicine is dispersed in reality or 

consistently. Nano instances are vesicular frames in which medications are compressed by 

an unmistakable coating of polymers. In the field of drug delivery, this nanoparticles 

distribution was desirable because it is a quick and fast to scale up with good stability. 

 

 

Figure 5 – Schematic representation of Nanosphere and Nano-capsule 
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CONCLUSION 

From this review on the Newer technologies on to improve bio-availability of nutrients, it 

is concluded that in today’s world increasing bio-availability of nutrients is a must as due 

to certain factors such as the origin of nutrient, the type of nutrient, and the type of nutrient 

required by the patient varies. There are many ways the bio-availability of the nutrients can 

be increased. Both natural and modern ways are there in order to increase the bio-

availability. The efficacy of drugs can also be increased with the help of certain bio-

enhancers. These bio-enhancers include quercetin, capmul, genistein, cow dung distillate, 

etc. There are even many modern techniques with which the bio-availability of the nutrients 

can be increased such as Spray Drying, Superficial drying approach, Coacervation, 

Liposomes, Micelles, Emulsions, Nanoparticles. These are the modern methods with which 

the bio-availability of drugs can be improved and flavonoids are used for helping in 

improving bio-availability. And more modern technologies such as Micro-encapsulation, 
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Combination, Cyclodextrin Camplexation techniques, and controlled-release preparations. 

The enhancement can also be done by adding certain additives such as Chitosan, fungicides 

and salt additives. Bio-flavonoids are the mostly used for increasing the bio-availability of 

nutrients. Nowadays there have been many modern advancements in the field of 

Bioenhancers which is a great sign as all these advancements will help in increasing the 

bio-availability of nutrients and efficacy of drugs. 
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