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Abstract  

Recent developments in understanding the pharmacokinetic & pharmacodynamics behavior of drugs 
provide a more realistic approach to developing an efficient drug supply system. It is now appreciable 
that potential progress in research on drug delivery will mainly benefit from multidisciplinary efforts 
where a therapeutic agent that can be more efficient and effective and boost the drug delivery system 
offers lucrative marketing opportunities for pharmaceutical companies and advances in the treatment 
of mental health conditions. Ideally designed drug delivery systems deliver a certain amount of 
medication to specific locations at a suitable time and rate as determined or wanted by the body's 
etiological and physiological needs. Conventional pharmaceutical dosage types cannot manage the 
rate of delivery of drugs to the target site. Since the distribution of medicines in non-target tissue and 
body fluids requires therapeutic doses that may exceed the amount required in the target cells, the 
highest doses also lead to serious adverse effects during therapy; new medicine delivery systems 
(NDDS) carry drug levels for longer periods. 

Keywords: Drug delivery system, Nano-particles, Therapeutic agents, Target sites. 

抽象的 

在了解药物的药代动力学和药效学行为方面的最新进展为开发有效的药物供应系统提供了一

种更现实的方法。现在可以看出，药物输送研究的潜在进展将主要受益于多学科的努力，其

中一种可以更有效、更有效并促进药物输送系统的治疗剂为制药公司提供了有利可图的营销

机会和心理健康治疗的进步状况。理想设计的药物输送系统以合适的时间和速率将一定量的

药物输送到特定位置，这取决于身体的病因和生理需求。传统的药物剂型无法控制药物输送

到目标部位的速度。由于药物在非靶组织和体液中的分布需要的治疗剂量可能超过靶细胞所

需的剂量，最高剂量也会导致治疗过程中出现严重的不良反应；新的药物输送系统 (NDDS) 

可在更长时间内携带药物水平。 

关键词：给药系统，纳米粒子，治疗剂，靶点。 

INTRODUCTION  The new method is the new drug delivery system. 
Recent progress in understanding medicinal 



467 
 

 
 
 

products' pharmacokinetic and 
pharmacodynamics behavior has provided a 
more realistic approach towards developing an 
effective drug delivery method. New drug 
delivery systems (NDDS) provide carriers that 
control drug concentrations for a longer time in a 
therapeutic range. New drug delivery 
technologies have many benefits over traditional 
drug delivery. Herbal formulation refers to a 
dosage type consisting of one or more herbs or 
herbs extracted in certain amounts, which 
provides specific nutritional, cosmetic, or other 
benefits [1, 2]. Herbal preparations shall be 
obtained by subjecting whole plants to 
distillation, extraction, expression, splitting, 
cleansing, concentration, or fermentation. It 
includes comminuted or powdered herbal 
compounds, tinctures, extracts, essential oils, 
juices expressed, and exudates extracted. [3] 
Herbal medicines themselves are a complex 
framework with several active components, all of 
which have synergistic action and improve 
therapeutic value. Herbal medicinal products 
have fewer side effects.  New mechanisms for 
drug delivery are the new system. Recent 
progress in understanding the medication's 
pharmacokinetics and pharmacodynamics 
behavior has provided a more realistic way of 
developing an efficient drug method delivery [4]. 
The modern drug delivery systems (NDDS) are 
carriers that hold the drug's concentration 
therapeutically for a longer period.  

1. Optimal concentration of therapeutic drugs in 
the blood or tissue may sustain over an extended 
period. 

2. Pre-determined extended duration release 
thresholds can reach. 

3. Short half-life medication period can increase 

4. Side effects can avoid by targeting the site of 
operation. 

5. Frequent medicinal dosage and wastage can be 
minimized or omitted. 

6. Better compliance with the patient can assure. 

 

NOVEL DRUGS DELIVERY SYSTEMS:  

The Novel Drug Delivery System's objective is 
to supply a therapeutic amount of drug to the 
body's required location. The optimal 
concentration of the drug can maintain promptly. 
The medication supply system should provide 
drugs at a pace that is necessarily regulated by 
the body during a given treatment period. This 
idealized goal shifts to the two main aspects of 
drug delivery. There are no—new transportation 
systems developed and recorded for managed 
and targeted drug distribution [5]. Different 
words used in the various broad categories of the 
new drug delivery system must assess critically. 

1.1.1 SPATIAL DRUG DELIVERY : 
We are targeting the drug to a particular 
organ or tissue. 
 

1.1.2 TEMPORARY DRUG DELIVERY : 

⮚ The rate of delivery of medicines to the 
target tissue is regulated. Different drug 
delivery systems have been established. 
Some are being developed to mitigate the 
degradation or loss of drugs, prevent 
harmful side effects, improve drug 
bioavailability, and encourage and 
promote drug accumulation within the 
necessary biological area (site). No. 
There's no. New transportation systems 
have been developed and recorded for 
managed and targeted drug distribution. 
It is crucial to analyze critically different 
terms of the various broad categories of 
new drug delivery systems. 

⮚ Sustained or managed drug delivery 
systems shall provide drug action at a 
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pre-determined pace by prolonging or 
constant release at the therapeutically 
effective levels of circulation 
respectively (zero-order). 

⮚ Localized drug delivery systems provide 
medication activity in the vicinity of the 
target by spatial or temporary drug-
release regulation (usually rate-
restrictive). Pre-programmed drug 
delivery systems allow for drug action by 
using the device architecture to 
manipulate the release of drug molecules 
that regulate the molecular diffusion of 
drug molecules. 

⮚ The targeted delivery of drugs provides 
medicinal action using carriage for 
passive or active targeting or anchoring 
one base or one self-programmed 
method, typically with appropriate 
sensory devices that identify their target 
receptor. 

 
1.2 ADVANTAGE OF NOVEL DRUG 
DELIVERY SYSTEMS: 

1. Protection from physical and chemical 
degradation.  
2. Sustained delivery.  
3. Improved tissue macrophage 
distribution. 
4. Enhancement of stability. 
5. Enhancement of pharmacological 
activity.  
6. Protection from toxicity.  
7. Increased bioavailability. 
8. Enhancement of solubility 

 
Table 1.0 Classification of sustained or 
controlled release systems based on their rate–
controlled mechanism [6]. 
 

  TYPE OF   SYSTEM                                    
CONTROL RATE MECHANISM  

A. DIFFUSION 

CONTROLLED  
 

 

   I] RESERVOIR 

SYSTEM   
( OCUSERT) 
 

DIFFUSION THROUGH 
MEMBRANE  

II]  MONOLITHIC 

SYSTEM  
 ( TRANSDERMAL ) 

DIFFUSION THROUGH 
MEMBRANE  

III]  DELIVERY 

SYSTEM – NITRO –
DUR) 

 

B. WATER 

PENETRATION 

CONTROLLED 
 

 

I] OSMOTIC SYSTEM  OSMOTIC 
TRANSPORT THE 
WATER THROUGH 
SEMI-PERMEABLE 
MEMBRANE 
 

II] SWELLING 

SYSTEM 
WATER 
PENETRATION INTO 
GLASSY POLYMER  

C. CHEMICALLY 

CONTROLLED 
 

 

I] PENDANT SYSTEMS COMBINATION OF 
HYDROLYSIS OF 
PENDANT GROUP 
DIFFUSION FROM 
BULK POLYMER. 

II] ION EXCHANGE 

RESINS  
EXCHANGE OF 
ACIDIC AND BASIC 
DRUGS WITH IONS 
PRESENT ON RESINS. 
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FIG: 1.0 Schematic depiction of 
various classes of the controlled release 
system. 

The carrier method for the targeted and regulated 
delivery of drugs can be categorized according to 
their type, drug release mechanism, and the 
nature of the incorporation of drugs [7]. (Fig. 1.0 
and Table 1.0) Diffusion occurs as the 
hydrophilic bioactive agent moves through the 
polymer, the main block, and the controlled 
release term. Many environmentally responsive 
systems are often designed to maintain their 
contents in the biological environment and 
activate them through an external or internal drug 
release stimulus [8]. Show the drug release 
mechanism in different drug delivery systems. 
 
1.3 Recent developments in novel drug 
delivery systems 

⮚ Phytosome 

⮚ Liposome  

⮚ Nanoparticles  

⮚ Emulsions  

⮚ Microsphere 

⮚ Ethosome  

⮚ Solid lipid nanoparticle 

⮚ Niosomes  

⮚ Proniosomes  

⮚ Transdermal Drug Delivery System  

⮚ Dendrimers 

⮚ Liquid Crystals  

⮚ Hydrogels 
 

1. Phytosome: Phytosomes are a molecular 
complex compatible with lipids consisting of 
"Phyto," meaning a plant, and "any," 
meaning cell-like. [9] The complexation of 
the polyphenolic phytoconstituent ratios with 
phosphatidylcholine results in a new method 
known as "phytochromes" to distribute 
herbal medicines. Phytosomes are advanced 
types of herbal products better absorbed and 
used to achieve better outcomes than 
traditional herbal extracts. Better 
pharmaceutical and therapeutic profiles are 
seen than traditional herbal extracts [10].  

 
Advantages of photo-some:  
1. Phytosome increases active ingredients 
absorption, and thus its necessary dose size is 
limited. 
2. Drug trapping and increased bile solubility in 
herbal constituents are notable and can be 
targeted at the liver. 
3. Chemical bonds are formed in Phytosome 
between phosphatidylcholine molecules so that 
they demonstrate good stability. 
4. Phytosome enhances herbal Phyto- constituent 
per-cutaneous absorption. 

 
2. Liposome:  Liposomes are concentrated bi-

layered vesicles, where the aqueous volume 
consists mainly of natural or synthetic 
phospholipids, fully surrounded by a 
membranous lipid bi-layer. The liposomes 
are spherical particles that encapsulate 
solvents that float freely inside [11].  
 



470 
 

 
 
 

 
Figure:  1.1 Structure of liposomes. 

 
Advantages of liposomes  
1. The high level of biocompatibility. 
2. Ease of preparedness. 
3. The chemical versatility enables hydrophilic, 
amphiphilic, and lipophilic compounds to be 
loaded. The basic modulation by adjusting the 
chemical composition of the bilayer components 
for their pharmacokinetic properties. [12] 

 
3. Nanoparticle:  nanotechnology is the study 

of matter and material are dealing with 
nanometers of particle scale, which means 
dwarf (1nm=10-9m). A size range of 
101000nm characterizes nanoparticles as 
particulate distributions or solid particles 
[13]. The drug is dissolved, trapped, 
embedded, or bound to a matrix of 
nanoparticles. Nanoparticles provide unique 
advantages, such as improving drug/protein 
stability and have useful controlled release 
properties. The drug loading is very high and 
can be administered through different means, 
such as the parenteral, nasal, intraocular, and 
oral routes, to achieve active and passive 
targeting [14].  

Classification of nanomaterial’s 
1. Nanotubes: They are hollow carbon 

cylinders. They may also be filled and 
sealed, test tubes shaped, or drug supply 
units—nano cables. Shiny silica 
nanowire is wrapped around one human 
hair strand. It looks sensitive [15]. It's 
five times as tiny as the virus Nanowires 

use includes early breast sensing and 
ovarian malignancies. 
 

2.  Nano Cantilever: The honeycomb mesh 
is the surface of the fly's eye behind this 
tiny carbon cantilever. Cantilevers are 
grounded beams at one end only. They 
work as sensors in the nanoworld, 
suitable for detecting very small 
molecules in biological fluids [16]. 
 

3.  Nanoshells: Nanoshells are gold-
covered hollow silica spheres. Scientists 
may attach anti-corps on their surfaces, 
allowing their shells to attack other 
shells, such as cancer cells. Nanoshells 
are also filled with polymers one day 
[17]. 
 

4. Quantum dots:  Quantum dots are small 
semiconductor particles capable of 
serving as signposts for certain cell types 
or molecules in the body. They can do 
this because they emit various radiation 
wavelengths according to the cadmium 
form used in the nuclei [18]. Ultra-violet 
to blue cadmium sulfide, cadmium 
selenide for much of the spectra visible, 
and far-infrared cadmium telluride. 

5. Nanopores:  Nanopores are used for 
cancer study and treatment. Made into 
particles, they are holes so small that 
DNA molecules can move through them 
one strand simultaneously, allowing 
highly accurate and effective DNA 
sequencing [19]. The drug makers can 
now use nanopores to monitor drug 
diffusion rates in the body by creating 
nanopores on the surface of the drug 
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capsule that is just slightly larger than the 
drug's molecular structure. 
 

6. Gold Nanoparticles: These 
nanoparticles, seen in the micrographic 
picture of the transmission electron, have 
a solid center [20]. Researchers use gold 
particles at the North-Western University 
to create ultra-sensitive DNA detection 
systems and protein markers for many 
cancers, including prostate breast 
cancers. 

  
7.  Buckyballs:  Buckyball is a common 

name for a Buckminsterfullerene 
molecule found in 1985, consisting of 60 
carbon atoms formed in the form of a 
hollow ball [21]. Buckyballs and other 
fullerenes are highly stable due to their 
chemistry and their peculiar hole and can 
stand high temperatures. Applications 
Buckyballs will widely be used in future 
products and applications, ranging from 
drug delivery vehicles to ultra-hard 
coating and military hazard treatment 
[22, 23]. Buckyball – antimicrobial 
mixture provides anti-tumor medicines. 
Bucky allergy-fighting balls. Buckyballs 
like powerful antioxidants and HIV 
inhibitors Herbal nanoparticles supply 
system  

 
Advantages. 
1. The nanoparticulate device directly 
transfers the herbal formulation to the 
auction site. 
2. Increased therapeutic index and 
effectiveness. 
3. Enhanced stability by encapsulation. 
4. Improved impact of pharmacokinetics. 

5. Manufactured with different sizes, 
compound surface properties. [24]  
Emulsions: Emulsion is a biphasic 
system where which, in the other phase, 
one phase is intimately dispersed into a 
minute droplet range between 0.1 and 
100 μm in diameter [25]. In the emulsion, 
one phase is always water or water, and 
the other phase is oily, i.e., non-aqueous. 
The microemulsion is often referred to as 
nanoemulsion, and the submicron 
emulsion is referred to as liquid 
emulsion. Microemulsion, mostly in 
conjunction with a co-surfactant, is 
transparent, thermodynamically stable.   
 

Advantages of emulsion-based formulations 
 1. It will release the medication for a long time 
as it is packaged and produced directly in the 
internal process. 
2. The o/w/o emulsion of lipophilic drugs 
Phagocytosis oil droplets by macrophages and 
increases its concentration on the liver, spleen, 
and kidney. 
3. Because the emulsion includes herbal 
formulae, it will enhance the formulated 
hydrolyzed substance's consistency and improve 
the skin and mucous penetrability of the 
medication. 
4. The latest form, namely emulsion from 
Elementum, is used as an anti-cancer drug and 
does not cause heart and liver damage.  
 
4. Microsphere: Microsphere contains small 
spherical particles with micrometer diameters, 
typically between 1 μm and 1000 μm (1 mm). 
Often microparticles are called microparticles 
[26]. Different natural and synthetic materials 
may use to produce microspheres. Commercially 
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available are glass microspheres, polymer 
microspheres, and ceramic microspheres. 
 
Microspheres are classified as:  
Biodegradable or non-biodegradable: 
Biodegradable microspheres include albumin 
microspheres, modified starch microspheres, 
gelatin microspheres, polypropylene dextran 
microspheres, polylactic acid microspheres, etc. 
According to the current literature reports on 
non-biodegradable microspheres, polylactic acid 
is the only polymer approved to be used by 
people, and it is used as a controlled-release 
agent. Solid and hollow microspheres vary 
widely in density and therefore are used for 
different applications. [27] 

 
Advantage of a microsphere formulation  
1. Administration of medication via a micro-
particulate system is advantageous because 
microspheres can be ingested or injected. They 
can be tailored for desired release profiles and 
used for site-specific drug delivery, and can even 
provide organ-targeted release.  
2. Drugs can easily release from the formulation. 
3. It can protect the specific function of drugs and 
can release the drugs into an outer phase for a 
long period.  

 
5. Ethosomes: Ethosomes are produced by a 
phospholipid mixture and a high ethanol 
concentration. This carrier can penetrate deep 
into the skin and enhance drugs' delivery into 
deeper skin and blood circulation. These 
formulations are useful in the topical distribution 
of alkaloids in gel and cream for patients' 
convenience. They demonstrate an increased 
skin permeability by fluidizing the skin's lipid 
domain. The unstable nature and low penetration 
of the skin are limits for tropical Ethanosomes. 

The Ethosomes were designed and evaluated to 
evaluate their ability to absorb tetrandrine 
topically via dermal delivery; they also had 
access to the link between formulations and the 
pharmacological activity of tetrandrine loaded in 
the formula [28]. The resulting medication levels 
in rat plasma showed that rat plasma's drug level 
was poor when Tetrandrinelodic Ethosomes 
were topically administered in rats. With less 
tetrandrine delivery to the bloodstream, topical 
administration may give a beneficial effect with 
lower side effects and thus increase patients' 
compliance. Finally, Ethosomes are a promising 
supplier to improve topical delivery of 
tetrandrine via the skin.  

 
Advantages of Ethosomal drug delivery  
1. Ethosomes improve skin transdermal 
permeation of the medication. 
2. Ethosomes are a forum for the provision of 
vast quantities of various drug types. 
3. Ethosomal druid is given in the semi-solid 
form, improving patient compliance.  

 
6. Solid Lipid Nanoparticles (SLN):  It is a 
technique that developed in the nineties. It is a 
colloidal carrier used especially for the supply of 
lipophilic compounds. The average size of 
nanoparticles of solid lipids ranges from 50 nm 
to 1000 nm. Stable lipid nanoparticles consist of 
a lipid matrix, solid both at room temperature and 
at body temperature. [29] In parenteral 
applications, the main features of solid lipid 
nanoparticles (SLNs) are excellent physical 
stability, safety against degradation of 
incorporated labile drugs. \lipids and surfactants 
should be chosen. The SLNs are prepared with 
various processes, such as homogenization and 
the high-speed warm micro-emulsion ultrasonic 
and solvent-diffusion methods. Lipids 
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demonstrate lipophilic compatibility and 
improve the effectiveness of trapping and drug 
use in the SLN.  

 

Advantages of SLN herbal formulation  

1. It offers controlled release and targeting of 
drugs unique to the site. 
2. Processing can achieve on a large scale. 
3. Both lipophilic and hydrophilic drugs may be 
loaded in this formulation. 
4. Another benefit is that the lipid matrix 
(physiological lipids) reduces the risk of chronic 
and acute toxicity 

 
7. Niosomes:  Niosomes consist of multilayered 
vesicles made up of alkyl or dialkyl polyglycerol 
ether class non-ionic surfactants and cholesterol. 
In earlier research, L'Oreal showed that 
Niosomes generally have properties like 
liposomal-like drug carriers. Niosomes differ 
from liposomes because they provide some 
benefits over liposomes [30].  

 
 8. Proniosomes: The Proniosomes gel system is 
a step towards Niosoma that can be used for 
different applications in the supply of active 
agents at the desired location. Proniosomal gels 
are the formulations that are transformed into 
Niosomes by in situ water hydration from the 
skin. [31]  

 
Advantages of Proniosomes 
1. Store and sterilize more durable. 1. 
2. Transfer and distribution are simple. 

 
9. Transdermal Drug Delivery System:  The 
interest in drug administration through the skin 
has been increased for both local therapeutic 
effects on the skin of the diseased (topical 
delivery) and systemic delivery of drugs. Yet 

transdermal medication as future intelligent drug 
delivery systems has enormous potential. These 
are the devices in which drugs present in the 
formulation permeate by diffusion into the 
stratum corneum and further through the impact 
organ through the systemic circulation [32]. 
These instruments use polymer matrix, adhesive 
bandage, and improve permeation. 

 
Advantages of Transdermal Drug Delivery 
System  
1. Controlled drug delivery, increased 
bioavailability, reduced side effects, and easy 
use. 
2. The transdermal supply of herbal medicinal 
products must improve penetration and sustained 
action. For example, for the treatment of 
inflammation, transdermal films containing 
Boswellia (Boswellia serrate) and curcumin 
(Curcuma longa) were formulated (synergistic 
effect). 
3. Limitations include first-hand hepatic 
metabolism, increased therapeutic effect, and 
continued serum concentration. 

 
10. Dendrimers:  Dendrimers are symmetrically 
designed macromolecules of nanometer scale, 
strongly ramified and monodispersed, achieved 
through dendrimers functionality with poly-
ethylene glycol chains (PEG) [33]. 

 
11. Liquid Crystals:  The properties of both 
liquid and solid states are combined with liquid 
crystals. They can be made from different 
geometries, with alternate polar and non-polar 
layers (i.e., lamellar phase) containing aqueous 
medicine solutions [34]. 

12. Hydrogels: Hydrogels are hydrophilic, 
polymeric networks that can absorb vast 
quantities of water or biological fluids. They are 
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used to regulate the release of drugs in the 
reservoir, controlled release systems, or as 
transporters in swelling, swelling-controlled 
release systems [35].  

 

CONCLUSION 
The new drug delivery systems eliminate 
repetitive administration to overcome non-
compliance and contribute to increased therapy 
by reducing toxicity and bioavailability. A wide 
variety of research is underway to integrate 
herbal medicines into new drug delivery systems. 
The application of these novel techniques to 
natural drugs has resulted in increased 
bioavailability, reduced toxicity, a sustained 
release, GI degradation safety which cannot be 
obtained by traditional molecular-size drug 
delivery systems, low solubility, Gastrointestinal 
media herbal medicines degradation. Novel 
system for drug delivery (NDDS) NDDS is a 
mixture of advanced methodology and modern 
types of dosage that are much better than 
traditional dosage forms. The Novel Drug 
Delivery System's advantages are the correct 
dosage and venue, efficient use of costly 
pharmaceutical products, excipients, reduced 
manufacturing costs, patient benefits, enhanced 
therapy, increased comfort, and living level. The 
basic modes for the modern drug delivery 
systems are a targeted system for drug delivery 
and a managed system for drug delivery. Novel 
drug delivery & drug targeting is the latest 
pharmaceutical research techniques like drug 
delivery, vaccine delivery, gene therapy, new 
transportation commercial production 
(liposomes). 
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