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TARGETED DRUG DELIVERY SYSTEM 

Introduction
[1] 

 Targeted drug delivery is a kind of smart drug 

delivery system which is miraculous in delivering 

the drug to a patient.  

 This conventional drug delivery system is done by 

the absorption of the drug across a biological 

membrane, whereas the targeted release system is 

that drug is released in a dosage form. The drug 

delivery system is highly integrated and requires 

various disciplines, such as chemists, biologist and 

engineers, to join forces to optimize this system.  

 When implementing a targeted release system, the 

following design criteria for the system need to take 

into account:  

 the drug properties 

 side effects of the drugs 

 the route taken for the delivery of the drug 

 the targeted site and the disease. 

 Targeted drug delivery system is preferred over 

conventional drug delivery systems due to three 

main reasons.  

1) The first being pharmaceutical reason. Conventional 

drugs have low solubility and more drug instability 

in comparison to targeted drug delivery systems.  

2) Conventional drugs also have poor absorption, 

shorter half-life and require large volume of 

distribution. These constitute its pharmacokinetic 

properties.  

3) The third reason constitutes the pharmacodynamic 

properties of drugs. The conventional drugs have 

low specificity and low therapeutic index as 

compared to targeted drug delivery system. 

 Due to these reasons targeted drug delivery system 

is preferred over conventional drug delivery 

systems. 

 

Characteristics of targeted drug delivery
[1] 

a) Should be biochemically inert.  
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ABSTRACT 

Nowadays, most of the dosage form has a poor pharmacokinetic and biopharmaceutical properties Hence there is 

need to develop a suitable drug system that distributed the active drug molecule only to the site of action without 

affecting other tissues or organs. Targeted drug delivery is a method of delivering drugs to the patients at the 

targeted site or the site of action. The central nervous system, one of the most delicate microenvironments of the 

body, is protected by the blood-brain barrier (BBB) regulating its homeostasis. BBB is a highly complex structure 

that tightly regulates the movement of ions of a limited number of small molecules and of an even more restricted 

number of macromolecules from the blood to the brain, protecting it from injuries and diseases. However, the 

BBB also significantly precludes the delivery of drugs to the brain, thus, preventing the therapy of a number of 

neurological disorders. As a consequence, several strategies are currently being sought after to enhance the 

delivery of drugs across the BBB. Within this review, the recently born strategy of brain drug delivery based on 

the use of nanoparticles, multifunctional drug delivery systems with size in the order of one-billionth of meters, is 

described. The review also includes a brief description of the structural and physiological features of the barrier 

and of the most utilized nanoparticles for medical use. Finally, the potential neurotoxicity of nanoparticles is 

discussed, and future technological approaches are described. The strong efforts to allow the translation from 

preclinical to concrete clinical applications are worth the economic investments. 

 

KEYWORDS: Targeted drug delivery, Drug carriers, drug targeting, CNS, BBB, nanoparticles, liposomes, 

polymers. 
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b) Should be non immunogenic. 

c) Should be physically and chemically stable in vivo 

and in vitro conditions.  

d) Should have therapeutic amount of drug release.  

e) Should have minimal drug leakage during transit.  

f) Carriers used should be biodegradable or readily 

eliminated from the body 

 

Applications of targeted drug delivery system
[1] 

 Targeted drug delivery can be used to treat many 

diseases, such as cardiovascular diseases and 

diabetes. However the most important application of 

targeted drug delivery is to treat cancerous tumours 

 Liposomes can be used as drug delivery for the 

treatment of tuberculosis.  

 The traditional treatment of TB is skin to 

chemotherapy which is not overly effective, which 

may be due to the failure of chemotherapy to make a 

high enough concentration at the infection site. The 

liposome delivery system allows for better 

microphage penetration and better builds a 

concentration at the infection site  

 

Generation of drug delivery
[1] 

 
 

2. Need of targeted drug delivery
[1] 

Targeted drug delivery system means specific organ or a 

cell or group of cells, which is chronic or acute condition 

need treatment. Drug carrier is one of the special 

molecules required for effective transportation of loaded 

drug to pre selective site. 

 

The drug carrier should be bio degradable or readily 

eliminated from the body without any problem.  

 

The need of this system is to deliver the certain amount 

of drug to the targeted diseased area within the body. 

This will help to maintain the required plasma level and 

tissue drug level in the body therefore avoiding any 

damage to the healthy tissue via drug. 

 

Advantages
[1] 

 Target drug delivery system reduces the side effects 

and toxicity.  

 The Dose of the drug reduces by targeting organ.  

 It avoids the degradation of drug (first pass 

metabolism).  

 Drug bioavailability increases and fluctuation in 

concentration decreases. It also has positive effect 

on permeability of proteins and peptide. These all 

factors in combination cause in reduction in dosage 

frequency and hence reduce the cost of expensive 

drug. 

 

 

 

Disadvantages
[1] 

 With the targeted drug delivery it becomes difficult 

to target the tumor cells. Advanced techniques and 

skilled persons are required.  

 Sometimes it may causes toxicity and it is very 

difficult to maintain stability of dosage forms. 

 

DRUG TARGETING TO BRAIN 

Introduction 

The central nervous system (CNS) is protected from 

toxins and metabolic fluctuations by barriers, among 

which the blood-brain barrier (BBB) plays a key role in 

maintaining homeostasis. The BBB is composed of four 

major cellular components, the endothelial cells of the 

brain capillaries, pericytes, astrocytes, and the basement 

membrane.
[2] 

 Astrocytes and pericytes along with the basal 

membrane make BBB more specific. Astrocytes 

represent major part (approximately 90%) of brain 

mass. Astrocytes are generally classified as fibrous 

and protoplasmic. The long processes of star-shaped 

astrocytes, called ‘end feet’, terminates on basal 

membrane of BBB. The astrocytes regulate 

homeostasis of brain by maintaining potassium ion 

level; inactivate neurotransmitters; regulate and 

produce growth factors and cytokines. Many of 

these astrocytes are involved in the production of 

apolipoprotein E (ApoE)  

 Pericytes are spherical cells with prominent nucleus 

with primary and secondary lysosomes in its 

cytoplasm. Pericytes are involved in the formation, 
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differentiation and maintaining the integrity of 

BBB.
[3]

 

 

The BBB supplies the brain with necessary nutrients, 

glucose and oxygen to sustain normal neural functioning. 

At the same time, the BBB plays a protective role against 

neurotoxic substances.  

 

Many brain diseases (such as meningitis, encephalitis, 

multiple sclerosis (MS), stroke, brain tumors, epilepsy, 

Alzheimer's disease, AIDS related dementia, Parkinson's 

disease) are under treated or cannot be treated at all due 

to the presence of the barriers in the brain (blood-brain 

barrier, blood-cerebrospinal fluid barrier and the 

braincerebrospinal fluid barrier).  

 

The blood-brain barrier is facing the blood side and is the 

largest barrier for transport of macromolecular drugs 

from blood to brain. Therefore, targeting strategies to the 

BBB are necessary to selectively and specifically 

transport macromolecular drugs to the brain. 

 

Anatomy of BBB 

 Three barrier layers contribute to the separation of 

the blood and neural tissues:  

(1) a highly specialized endothelial cells (EC) layer 

comprising the blood–brain barrier (BBB) and 

partitioning the blood and brain interstitial fluid.  

(2) The blood-CSF barrier (BCSFB) with the choroid 

plexus epithelium which secretes the specialized cerebral 

spinal fluid (CSF) into the cerebral ventricles, and  

(3) the arachnoid epithelium separating the blood from 

the subarachnoid CSF.
[4]

 

 

 Unlike the capillaries found in other parts of the 

body, the capillaries in the brain are highly 

specialized and much less permeable to water 

soluble drugs. 

 The brain capillaries consist of endothelial cells 

which are joined to one another by continuous tight 

junctions comprising the Blood-Brain barrier. 

 Moreover the presence of special cells called as 

astrocytes and pericytes which are the elements of 

the supporting tissue found at the base of endothelial 

membrane, form a solid envelope around the brain 

capillaries.  

 As a result, the intercellular passage is blocked and 

for a drug to gain access from the capillary 

circulation into the brain, it has to pass through the 

cells rather than between them.
[5]

 

 

 
 

BBB Physiology
[6] 

(1) The paracellular pathway 

 The paracellular pathway is a passive diffusion 

process that consists of the movement of lipophilic 

or low molecular mass solutes across the BBB, 

which depends on electrochemical, hydrostatic and 

osmotic gradient.  

 This mechanism is structurally mediated by Tight 

junctions and is solute concentration dependent.  

 In terms of function, endothelial cytoskeleton 

contractility and adhesive forces drive the 

permeability of the junctional complex. A subtle and 

dynamic equilibrium between both forces 

determines one of the main blood-brain exchange 

processes.  

 Nevertheless, the paracellular diffusion only plays a 

minor role in the brain-targeted drugs. 

 

(2) The transcellular pathway 

 The transcellular pathway, which can be energy or 

non-energy dependent, includes transcellular 

diffusion across both the luminal and the abluminal 

membrane of the capillary endothelium, receptor-

mediated transcytosis, efflux transport system, 

endocytosis of positively charged molecules and 

carrier-mediated transport. 

 

(3) Receptor-mediated transcytosis 
 It is the main mechanism used by brain ECs to 

uptake molecules such as hormones or high 

molecular mass proteins such as insulin, leptin, low 

density lipoproteins, transferrin and IGF across the 

BBB.  

 This pathway is an active transport pathway that 

depends on temperature and can be saturated. 

 Receptor-ligand recognition promotes the formation 

of coated pits that eventually engulf the ligand by 

formation of an endocytic vesicle. The second step 

consists of an endosomal fusion that dissociates the 

receptor from the ligand (Scherrmann, 2002) and 

release the content by exocytosis.  

 It has been proposed that this is a target pathway for 

CNS drug delivery because it is neither size limited 

nor lipophilicity-dependent. In addition it is 

considered safe and effective due to its high 
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specificity and the use of an entirely physiological 

mechanism. 

 

(4) Carrier-mediated pathway 

 The carrier-mediated pathway is a saturable 

transport process that can be energy-dependent or 

independent, which mediates the exchange of 

substances between the systemic circulation and the 

brain parenchyma.  

 There are many carrier systems expressed in brain 

ECs in order to selectively vehicle a lot of molecules 

e.g. glucose is passively supplied through the 

GLUT-1 transporter by concentration gradient. 

 In the case of amino acid, there are different and 

selective energy dependent carrier proteins, and it 

depends on the physicochemical properties of each 

amino acid. 

 The ASC system is responsible for the transport of 

sulphur-containing amino acids being the major 

transporter of cysteines.  

 

 
 

(5) The efflux transport system 
 It is an active transport process where distinct 

substrates are removed from the CNS and 

transferred to the systemic circulation in order to 

prevent the accumulation of compounds that have 

gone through the BBB.  

 In certain situations, some drugs are able to 

overcome the BBB but they do not achieve 

therapeutically active concentrations because of 

efflux pumps that carry them from parenchyma to 

the luminal membrane and back to the systemic 

circulation. 

 

FACTORS EFFECTING BBB PENETRATION
[7] 

Lipinski’s ‘rule of five’ has been used in various 

experimental and computational approaches to estimate 

solubility and permeability. 

 

1. Molecular Weight 

 Molecular weight determines free diffusion of 

molecules across the BBB. 

 Lipophilic drugs with molecular weight greater than 

400 -- 500 Da do not cross the BBB (with some 

exceptions) in pharmacologically significant 

amounts.  

 This threshold of molecular weight may be 

attributed to the temporary formation of pores within 

the phospholipid bilayer.  

 These pores are of finite size and physically restrict 

the movement of small molecules with a spherical 

volume in excess of the pore volume. 

 

2. H-bonding 

 The BBB permeability of a drug decreases by one 

log of magnitude for each pair of H-bonds (in the 

form of polar functional group(s).  

 The chemical structure of the drug molecule may be 

used to calculate the number of H-bonds that a given 

drug forms with water. 

 If number of H-bond does not obey Lipinski’s rule 

of five, the probability of drug to cross BBB in 

pharmacologically significant amounts is very less. 

The permeation of molecule is more likely, when, 

there are up to five H-bond donors. 

 

APPROACHES FOR TARGETING DRUGS 

ACROSS THE BBB
[6]

 

There are many drugs that could have a therapeutic effect 

in CNS pathologies but their application is limited due to 

their pharmacokinetics.  

 

There are different strategies to cross or to by-pass the 

BBB that can be grouped as invasive and non-invasive 

techniques. 
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I. INVASIVE TECHNIQUES 

 
 

BBB Modification 

Modification of the BBB permeability can disrupt the 

junctional complexes and increase drug uptake in brain 

in a transient and reversible manner, avoiding an 

extended opening of the barrier which would lead to 

neurophatological changes, cerebral vasculopathy and 

seizures. Four methods are available to open the BBB: 

Osmotic, biochemical, alkylglycerols (AKG) or 

ultrasound. 

 

(a) Hyperosmotic shock 

 Hyperosmotic shock can be used to open the 

junctional complexes temporarily and reversibly to 

increase drug permeability. It is carried out by the 

infusion of highly concentrated saccharide solutions 

into the carotidal artery to reach the CNS). Brain 

ECs shrink under hypertonic environment due to the 

osmotic pressure that forces the water to exit. When 

the cells decrease in volume, small holes are 

generated at the tight junctions that permit the access 

of water-soluble drugs. 

 In anticancer therapy, mannitol is being employed as 

a hyperosmolar agent to facilitate the delivery of 

cyclophosphamide, procarbazine and methotrexate. 

 

(b) Biochemical disruption 

 In vivo and in vitro studies of BBB pathological 

conditions have demonstrated that many solvents, 

stabilizers or adjuvants increase BBB permeability. 

The signalling pathway of these molecules generally 

converges to the phosphorylation/dephosphorylation 

of the junctional complex proteins. These 

biochemical changes in protein phosphorylation 

relax the cell–cell contact facilitating paracellular 

drug access. 

 

(c) Ultrasound and electromagnetic radiation 

disruption 

 Ultrasounds are able to specifically open local BBB 

regions, in contrast to the methods mentioned above. 

Two different, transient and reversible approaches 

are available to improve drug uptake: Thermal, 

which induces a mild hyperthermia and non-thermal, 

based on physical cavitation of the membrane.  

 Since hyperthermia has proved to increase 

membrane permeability, thermal site-directed 

opening of the BBB is contemplated as a possible 

strategy to enhance CNS drug delivery. The 

advantage of this technique is that it is site-specific. 

 

Surgical approaches 

Direct local drug infusion is considered one of the 

simplest methods of brain drug delivery and is 

commonly used in emergency situations where the agent 

must reach urgently to the brain. 
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a) Intracerebral administration 

 This strategy has proved to be inefficient and 

clinically limited. Intracerebral administration would 

only be useful if the target sites were adjacent to the 

ventricles or on the parenchyma surface. 

 

b) Intraventricular and intrathecal administration 

 Intrathecal or intraventricular administration consists 

of a direct delivery of drug to the CSF bypassing the 

BBB and blood-CSF barrier.  

 The procedure can be done by direct injection 

piercing the skull and into the ventricles or through 

lumbar puncture, both of them with a considerable 

associated risk.  

 The ventricular system is connected with the brain 

parenchyma and thus any compound dissolved in the 

CSF will be able to diffuse and reach nearby CNS 

structures.  

 

2. NON - INVASIVE TECHNIQUES 

 
 

Medicinal Chemistry Approach 

a) Chemical Drug Modification 

 Chemical modification in drug design is a widely 

used approach to ameliorate physicochemical 

properties of the compound in order to achieve 

expected pharmacokinetics.  

 It consists of an active compound, the parent drug, 

which is reversibly modified to generate the 

prodrug. Once the prodrug reaches the target site in 

vivo the parent drug is released by chemical or 

enzymatic cleavage and then, exerts its biological 

effect.  

 The outcome of these chemical modifications 

usually increases the uptake in brain. 

 

b) Microspheres and Biodegradable Wafers 

 Microsphere technology has recently been 

implemented by using lipid-based polymeric devices 

to increase drug retention in the brain. The active 

water-soluble macromolecule agent is conjugated 

and loaded into tiny spheres that can be inserted into 

the brain through surgery.  

 This method is easier and safer than the methods 

exposed before since there is no need for open 

surgery and less damage is done around the 

implemented area. 

 

Biodegradable wafers are also being studied for the local 

delivery of drugs into the brain. An example of 

biodegradable polymer is the p-carboxyphenoxy which 

offers a controlled drug release through polymer 

degradation. The main drawback of this method is that 

some drugs have limited diffusion in brain parenchyma, 

which implies that the drug-polymer complex must be 

administered near the target. 

 

Alternative Methods 

a) Intranasal Administration 

 Therapeutically active compounds are absorbed via 

sensorial neurons located in the olfactory bulb and 

delivered to the CNS through the CSF of the 

olfactory region. mall lipid soluble molecules have 

been assessed as in AD treatment with BDNF(Brain 

derived neurotropic factor), achieving successful 

delivery.  

 Drug uptake through this pathway depends much on 

the molecular mass of the drug and is proportional to 

the drug lipophilicity. 

 The advantages that this pathway offers are that it is 

a non invasive technique and drugs are able to 

bypass the first-pass metabolism. 

 

b) Liposomes and Nanoparticles 

 Liposomes (LP) are lipid bilayer-based artificial 

vesicle that imitates biological membrane with 

different size, 20–5000 nm, and number of lipid 

bilayers, being unilamellar or multilamellar. By 

using cholesterol they offer an internal hydrophilic 

environment that can facilitate the drug delivery 

across BBB.  

 LP-encapsulated drugs have a lower volume of 

distribution compared to free drugs due to their 

inclusion in the liposomes. 

 Cholesterol and high-phase transition lipid are added 

into the formulation to stabilize the lipid bilayer and 

provide a non-leaky transport system. 
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 Nanoscale delivery systems are increasing their 

importance because they offer a relatively drug 

nature-independent transport due to their ability to 

mask the physicochemical properties of the content. 

Generally, nanotechnology-based drugs delivery is 

found in oral, topical and injected formulation. 

 The main pathway in which the subsequent delivery 

systems overcome the BBB is mainly by BCECs 

uptake employing adsorptive-mediated endocytosis 

Colloidal carriers, nanocarriers and nanovectors are 

polymer-based delivery system in which their main 

characteristic is their size that ranges from 10–1000 

nm. Currently, many biotechnological and 

pharmaceutical companies have approved 

nanotechnology-based delivery systems. 

 The last step of the delivery process is drug release. 

These nanoscaled transport system also intend to 

improve drugs bioavailability and pharmacokinetics, 

thus meliorate the therapeutic index and safety 

profile. They generally offer a sustained release and 

constant levels of drug in plasma over the time. An 

advantage to LPs is their increased stability but they 

are also conditioned by its composition and by 

temperature, pH, electrolyte composition, size and 

steric hydrance. In nanoparticulate systems, drugs 

are loaded by dissolution, capture, encapsulation, 

absorption or covalently conjugated.  

  

 In comparison with LPs, NPs require less excipients 

providing an easier formulation process and in terms of 

pharmacokinetic parameters they have higher stability 

and permits a more controlled drug release Two types of 

NPs are mainly used nowadays: Nanocapsules and 

nanospheres. The former has a core shell structure where 

the drug is contained inside while the latter has a 

continuous matrix structure where the drug is dissolved 

 

 
 

 
 

CURRENT PROMISING STRATEGIES FOR 

BRAIN DRUG DELIVERY USING 

NANOPARTICLES (NP)
[8]

 

 The development of new strategies to treat brain 

diseases is one of the most challenging and 

expensive market niches for pharmaceutical 

companies.  

 During the process of development and discovery of 

new compounds for the CNS, the costs for reaching 

phase I clinical trials can go up to US$100 million 
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and around US$1 billion before reaching the 

consumer. However, in recent years, only a minor 

number of brain-directed pharmaceuticals have 

reached the market (3–5%) since most of them were 

incapable of crossing the BBB in vivo  

 Currently, advances in the field 

of nanomedicine have generated several platforms 

that improve drug transport across the BBB, namely 

NPs. 

 

 The following transport mechanisms have been 

described :  

(i) NPs open TJs between endothelial cells or induce 

local toxic effects which leads to a localized 

permeabilization of the BBB allowing the 

penetration of the drug in a free form or conjugated 

with the NPs  

(ii) NPs pass through endothelial cell by transcytosis  

(iii) NPs are transported through endothelial cells by 

endocytosis, their content is released into the cell 

cytoplasm and then exocytosed in the endothelium 

abluminal side or  

(iv) a combination of several of the mechanisms 

described previously 

 

Nanoparticles for Parkinson’s disease
[9]

 

 PD is a common ND that presents with a 

constellation of symptoms including muscle rigidity, 

resting tremor, postural instability and slowing of 

physical movement (bradykinesia)  

 Pathologically, PD is characterized by the 

progressive loss of dopaminergic neurons in the 

substantia nigra pars compacta (SNC) together with 

the existence of fibrillar α-synuclein inclusions, 

known as Lewy bodies.  

 Loss of dopaminergic neurons in the SNC, which 

leads to dopamine (DA) depletion, is regarded as the 

underlying cause of degenerative motor symptoms 

in PD. Currently available treatments are based on 

DA replacement, particularly with L-3,4-

dihydroxyphenylalanine (levodopa or L-dopa, the 

precursor of DA)  

 Although levodopa is an effective medicine for PD 

patients, especially during the early stages of the 

disease, long-term levodopa use may lead to motor 

complications such as dyskinesia and fluctuations in 

motor response Furthermore, although DA 

replacement relieves symptoms, it does not delay 

disease progression.  

 These unsatisfying therapeutic results have led to 

numerous studies that aim to find efficient 

neuroprotective strategies that slow, stop or even 

reverse the progression of PD.  

 In this respect, nanotechnology could provide the 

convenience of drug delivery, controlled agent 

release, enhanced BBB permeability and specific 

cell targeting.  

 Therefore, the application of nanotechnology in both 

DA replacement and neuroprotection presents a 

wide range of possibilities for PD  

 Dopamine deficiency is the key neurochemical 

abnormality in early-stage PD. To date, the most 

effective approach for relieving disease symptoms is 

replenishment of depleted DA. Levodopa 

administration remains the standard clinical 

treatment for PD. However, levodopa has a 

relatively short half-life in plasma, resulting in the 

need for frequent levodopa administration over the 

long term to maintain its therapeutic effect, which 

can cause fluctuating plasma levodopa. 

 NPs have been engineered to control levodopa 

release and have a longer half-life, thereby reducing 

drug dose and the risk of levodopa-induced 

dyskinesia. 

 Zn/Al-layered double hydroxides, a novel layered 

organic–inorganic nanocomposite material was 

synthesized to incorporate levodopa. This levodopa-

incorporated nanocomposite showed excellent 

sustained release performance, indicating the 

potential to reduce the pulsatile stimulation of 

dopaminergic neurons. 

 Intravenous administration of DA-loaded PLGA 

NPs significantly increased DA levels in the SNC 

and recovered neurobehavioral abnormalities 

without causing any toxicity. 

 Furthermore, DA-loaded NPs slowly and continually 

released DA, potentially reducing DA autoxidation-

mediated toxicity and avoiding drug-related side 

effects. In summary, DA-loaded PLGA NPs can 

deliver DA into the brain and prevent bulk DA-

associated toxicity. 

 In this way nanotechnology may provide a safe and 

novel therapeutic tool for DA supplementation 

strategies.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/nanomedicine
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/transcytosis
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Fig. 1: Shows Use of targeted nanoparticles for active targeting in drug delivery for Parkinson's Disease. 

 

FUTURE SCOPE 

 Given the importance of finding new drug delivery 

systems for treatment of CNS diseases it is 

conceivable that new strategies will be developed in 

the next future. 

 Since several studies demonstrate increased passage 

of monocytes across the BBB in various 

pathological conditions, the synthesis of NPs 

mimicking immune cells might be effective in brain-

associated disorders, and it is therefore predictable 

that the research will receive a stimulus in this 

direction in the next years.  

 It is also hypothesizable that NPs designed to mimic 

the molecular interactions occurring between 

inflamed leukocytes and endothelium should possess 

selectivity toward diverse host inflammatory 

responses, for instance, the incorporation of 

inflammation-sensitive sensors such as integrin 

lymphocyte function-associated antigen (LFA)-1 I 

domain, to mimic activated leukocytes for the 

targeting of inflamed tumor microenvironments, Or 

CCR2, since cerebral microglia can recruit an 

increased number of activated circulating monocytes 

into the brain in response to elevated cerebral 

monocyte chemoattractant protein (MCP)-1. 

 Other possibilities are to exploit the absence or at 

least the high permeability of some BBB regions. 

The BBB is present in all brain regions, with the 

exception area postrema, median eminence, 

neurohypophysis, pineal gland, subfornical organ, 

and lamina terminalis. The endothelial cells present 

in capillaries of these brain areas have fenestrations 

that allow diffusion of molecules.  

 The most extended area where, presumably, a more 

extensive passage of NPs could be possible is 

occupied by the leptomeningeal space, which is the 

space occupied by Cerebrospinal fluid (CSF), 

including all spaces continuous with the 

subarachnoid space, such as perivascular spaces and 

ventricles The data available to date suggest that 

many macromolecules and nanoparticles can be 

delivered to CNS in biologically significant 

amounts. 

 

CONCLUSION 

The BBB is a highly organized structure where the 

microenvironment created by the contact between ECs, 

astrocytes, pericytes and neurons confers the special 

characteristics. A plethora of proteins are involved in the 

maintenance of the impermeability to the systemic 

circulation allowing the crossing to specific molecules in 

a regulated ratio. But the current challenge for the 

neurological treatments of age associated diseases, 

cancer or other CNS pathologies is the delivery of drugs 

crossing the BBB and reaching their cellular targets 

inside the brain. It has to be considered that despite the 

great effort to develop efficient targeting and delivery 

systems, many other limitations must be addressed. 

Efficient brain targeting to brain receptors may not 

necessarily deliver the drugs across the BBB and inside 

does not ensure correct parenchymal diffusion not to 

mention a possible trigger of immunological responses.  

 

Nowadays different approaches are been developed 

using classical pharmacology and nanotechnology to 

achieve it and there are successful results to presume that 

soon there will be a new generation of drugs delivery 

system working properly. 
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