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ABSTRACT 
 

The growth in the field of nanotechnology has 
brought forth the growth of several breakthroughs 
that have prompted formulation of new solutions. 
Nanocarriers occur as minute encapsulating agents 
of the drug molecules thus stabilizing and 
improving the therapeutic effects of the 
encapsulated drugs. The self-assembly 
characteristic of proniosomes reduces the 
challenges that are normally encountered in 
liposomal and niosomal drug delivery systems. Due 
to their ability to self-assemble, proniosomes are 
the focus of constant investigating in the field of drug delivery systems. However, there is still great potential for future research concerning the 
development of new carrier materials for proniosomal formulation. Versatile proniosome-derived niosomes prove to be a reliable and relatively 
inexpensive system for drug delivery that possesses a number of significant advantages over conventional vesicular and traditional 
pharmaceutical formulations. Bioactive agents and recent advancements along with ethical considerations in the formation of proniosomes for 
psoriasis are further discussed in this review article. Novel hypotheses estimate repeated improvements in oral biopharmacokinetics, preferential 
drug targeting to the site of action, postponing the systemic biotransformation of the drug, which would lead to minimizing toxicity. 
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INTRODUCTION 
Proniosomes represent a relatively newest approach in the 

context of drug delivery, which holds a great potential for 
optimizing the delivery of medications. It is new conventional 
niosomal systems that are dry formulations which can be easily 
reconstituted with water to get niosomal dispersions just before its 
application, which acts as remedy to numerous stability problems 
such as leakage or lumping noticed in the traditional niosomes. This 
makes proniosomes particularly advantageous for dosing, 
transportation, storage and distribution of drugs1. 

One of the main benefits of proniosomes is that they improve the 
solubility of drugs with lower aqueous solubility potentially 

increasing the bioavailability and thereby the therapeutic efficacy 
of the drug. It is most applicable for a large number of 
pharmaceuticals, these are both hydrophilic and lipophilic and 
applicable in as many routes as oral, topical, transdermal and 
vaginal administration. The structure of proniosomes is represented 
in Figure 1.   

 

 
Figure 1. Structure of Proniosomes. Adapted from ref [2] 
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Modern studies have demonstrated that the application of 
proniosomes can be successfully utilized for the treatment of such 
skin diseases as psoriasis – an autoimmune disease that causes the 
skin to become red and itchy. Psoriasis is among global skin 
disorders that shown in (Figure 2) have its impact on millions of 
people, and its severity differs from mild to severe ones2. Due to 
the ability to create a stable and multifunctional system for drug 
administration, the use of proniosomes can enhance psoriasis 
therapy. Their structure which is bilayer of nonionic surfactants and 
cholesterol make them more chemically stable as compared to 
liposomes whereas the liposome’s can be costlier and inconsistent 
in quality. alsoproniosomes are dry in nature and have a good 
flowing nature; this facilitates handling, storage, and transportation. 
Proniosomes have other benefits which makes them suitable for 
treating psoriasis; these include increased drug permeation and 
controlled release3. This is particularly relevant to the topical 
preparations wherein the protracted action of the drug would prove 
therapeutic for the management of symptoms.  

 

 
Figure 2. Psoriasis on dermis, adapted from ref [4] 

 
Proniosomes are useful only as a carrier system for the drug 

where the drug is slowly released and helps in increasing the 
amount of drug that permeates the skin. It also makes the 
management of the diseases easy in that the effect of these drugs is 
not only prolonged but also the number of treatments given is also 
reduced, hence making it easier to make sure that the patients 
adhere to the schedule of the treatments given to them4. 

It is also a plus for proniosomal formulations that it offers new 
approaches to treat psoriasis with the use of bioactive compounds. 
There are many natural products that have been employed for 
centuries in traditional medicine for the treatment of various 
diseases; however, when it comes to obtaining pharmaceutical 
drugs from such compounds, several challenges come with the 
basal or poor solubility and bioavailability. Such compounds can 
be encapsulated in proniosomes and which enhances its stability as 
well as its therapeutic value. Curcumin, resveratrol and also the 
essential oils are reported to possess the attainable healing potency 
of psoriasis because of their possessing anti-inflammatory action, 
antioxidant and immunomodulatory activity5. When these 
compounds are incorporated into proniosomes, then they can 
directly be delivered to the skin regions that are affected. For 
instance, curcumin, which possesses very strong anti- inflammatory 
properties, can help decrease the redness and inflammation of 
psoriasis if delivered by proniosomal encapsulation. Consequently, 

through its antioxidant capacity, resveratrol could assist in 
diminishing the level of oxidative stress in psoriatic skin, hence, a 
healthier skin. Moreover, natural oils such as tea tree oil, lavender 
oil, neem oil, and many others have anti-microbial and soothing 
effects that can help patients with psoriasis. These oils can be 
increased into penetration of the skin through the use of 
proniosomes to ensure that the maximum benefits as regarded to 
treatment are achieved4,6. Such bioactives encapsulation in 
proniosomes also helps in preventing their degradation thus 
keeping the products effective from when they are produced to 
when they are used. Additionally, beneficial-based proniosomes 
can be developed to have selective action on the discontinued 
pathways contributing to the occurrence of psoriasis. Such a 
delivery extends the bioavailability of the bioactive compounds 
and, at the same time, reduces the risk of side effects, providing a 
safer therapeutic approach as compared to conventional 
treatments7. 

To sum up, proniosomes are a great achievement in the spheres 
of drug delivery systems which have great perspective for psoriasis’ 
treatment. Because of these properties; stability, versatility and the 
efficiency in drug bioavailability, they are preferable to 
conventional systems. With further exploration of their potential, 
proniosomes could transform the psoriasis treatment landscape for 
patients, providing them with better solutions for their condition7,8. 

STRUCTURE & COMPONENTS OF PRONIOSOMES 
Specifically, proniosomes are dry, friable powders that change 

into niosomes when exposed to moisture. These structures are 
generally formed of non-ionic surfactants and cholesterol; these 
two combine to form a bilayer in a manner similar to the cell 
membranes. This bilayer structure can enable proniosomes to carry 
water soluble as well as fat soluble drugs, which makes 
proniosomes very useful. Thus, the content of proniosomes is based 
on a bilayer characterized by the presence of non-ionic 
surfactants9,10. These surfactants align in a manner whereby their 
heads, which are attracted to water, are on the outer side of the 
vesicle while their tails, which have a repulsion to water, are 
contained within the liquid. This formation allows the bilayer to 
accumulate the drugs that have different solubility characteristics11. 
It is a hydrated-matrix structure in prion disease and usually has a 
semi-transparent, gel-like appearance under the microscope. 
Anhydrates in their dry form have a hexagonal, blackish color. 
After hydration, they constitute noisome suspensions that can be 
used for several approaches to giving medicine12. 

Components involved in the proniosomes include 
• Surfactant-  

Surfactant helps in increasing the rate of solubility and 
permeability of drugs due to wettability and emulsification 
properties. Surfactants used for the preparation of 
proniosomes are chosen from the series with regard to their 
HLB value. Lower HLB value of a substantially nonionic 
surfactant within the range of 4–8 provides stable 
proniosomal structure along with good drug solubilization. 
Results were revealed showing that the HLB value increases 
with the size of vesicles of proniosomes. Surfactants are used 
for numerous purposes; they are used as solubilizers, wetting 
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agents, as emulsifiers among other roles they can play the role 
of permeability enhancers. The non-ionic amphiphiles 
applied mainly for epoxy-ether formulations are alkyl ethers, 
esters, amides and esters of fatty acids13,14.  

• Carrier - There is great variation in the quantity of the 
surfactant and other constituents possible in the formulation. 
Further, the loading capacity is higher because of the greater 
surface area, which in turn makes it easier to use. It should not 
be toxic or hazardous, and should have the ability to flow 
freely with low solubility in the loaded combination solution 
but should be soluble in water in order to facilitate hydration 
of the loaded mixture. Carrier materials used are sorbitol, 
mannitol, maltodextrin, glucose, lactose and sucrose stearate 
where sucrose stearate is obtained in solid compacts15. 

• Solvent- The major effect on vesicle size and the rate of 
permeation depends on the type of alcohol: Specifically, they 
are ethanol > propanol > butanol > isopropanol arranged in 
the ascending order of polarity. Since the branched chains are 
formed, isopropanol forms smaller vesicles as compared to 
ethanol. Phosphate buffer (pH 7.4) glycerol 0.1% was 
prepared with distilled hot water used as an aqueous phase of 
the proniosomes. Some examples are chloroform, 
ethyl/methyl alcohol16. 

• Drug - The choice of drugs to be incorporated into the 
proniosomes compositions are characterized by low aqueous 
solubility, short plasma half life, high dose, controlled release 
system and adverse drug effects17. 

• Lecithin - based on their origin they are usually referred to by 
names like; egg lecithin that is extracted from egg yolks & 
soya lecithin that is derived from soya beans. The component 
of lecithin is known as phosphatidylcholine. In the vesicular 
system it plays number of important role such as: In the 
vesicular system it plays number of important role such as18: 
i] This was because its high Tc augmented the percent drug 
entrapment. 
ii] It avoids leakage of drugs. 
[iii] It plays the role of the permeation promoters 

• Cholesterol- As the membrane additive, the used cholesterol 
is naturally occurring steroid. The steroids are the part of the 
cell membrane & the occurrence of these molecules in the 
membrane defines all the main changes concerning the 
bilayer stability, permeability & fluidity. It prevents the 
aggregation by the addition of the molecules that stabilize the 
system against the formation of the aggregate by the repulsive 
steric or the electrostatic effects19. 

Mechanism of action  
Psoriasis is a long-term disease characterized by rebuilding of 

skin cells and inflammation of the skin. Proniosomes are 
advantageous for the delivery of drugs in treating this condition,20 
in the following ways. 
• Enhanced Penetration: It is due to the structure of the 

proniosomes that drugs have a better chance of percolating into 
the stratum corneum of the skin. The surfactants in proniosomes 
are capable of destabilizing the lipid matrix of this barrier so 
that the drug gets into deeper layers of the epidermis21. 

• Sustained Release: Hence, it can be seen that proniosomes can 
give a sustaining and sustained release of the drug which is very 
essential in the case of psoriasis. Adhering to the recommended 
dosage of the medicine also keeps one's symptoms in check and 
prevents periodic outbreaks22. 

• Targeted Delivery: Due to their dual lipophilic-hydrophilic 
character, proniosomes are capable of encapsulating 
hydrophilic as well as hydrophobic active agents and delivering 
them to individual layers of the skin23. Thus, the localized 
delivery reduces the chances of having systemic side effects 
while at the same time increasing the efficacy of the treatment. 

• Anti-inflammatory and Immunomodulatory Effects: Drugs 
prescribed for treatment of psoriasis like corticosteroids and 
immunosuppressives have enhanced prospects when 
administered through proniosomal formulations. 
Morphological changes of these drugs into proniosomes 
increase their bioavailability and efficacy, thus offering 
improved inflammation and immune response,24 in psoriasis. 

• Improved Stability and Bioavailability: Cholesterol and other 
stabilizers that are incorporated in the proniosomal system helps 
in increasing the stability of the encapsulated drug, thus 
improving its bio availability and prompt desired therapeutic 
response25.The transformation of proniosomes into niosomes 
and then fusion with the skin surface shown in Figure 3. 

 
Figure 3. Illustration of the transformation of proniosomes into 
niosomes and then fusion with the skin surface. 
 

TYPES OF PRONIOSOMES FOR PSORIASIS TREATMENT 
Proniosomes represent a new approach in the concept of drug 

delivery system which is supposed to enhance the bioavailability of 
the various therapeutic agents along with their controlled release 
mechanism. They hold the following benefits in the management of 
chronic instances such as psoriasis, where topical and extended 
delivery is imperative26. The main categories of proniosomes 
utilized in psoriasis therapy are dry granules and liquid crystalline 
structures. 
1. Dry Granular Proniosomes 

Dry granules for formulation of psoriasis treatment contain 
proniosomes and they are more effective to be used with the carrier 
like sorbitol and maltodextrin15,27. 

Sorbitol-Based Proniosomes: These are obtained by adding non-
ionic surfactants on vesicles and sorbitol as a carrier. The 
preparation includes the use of a surfactant and solvent to spray the 
solid sorbitol, this leads to the evaporation of the solvent. It 
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provides a dry, powder like product which when moistened 
spontaneously forms a vesicular structure. The use of sorbitol based 
proniosomes is beneficial because the formulation is stable and 
does not require the use of more thought provoking aqueous 
vehicles, although the solid surfactant cake that may occur on 
rehydration,28 can be a hindrance. 

Maltodextrin-Based Proniosomes: Proniosomes prepared from 
maltodextrin are developed via fast slurry method and it is not 
affiliated with the ratio of surfactant and carrier29. This leads to the 
formulation with higher percentage of surfactant which will give 
the thinner layer of the surface as compared to the sorbitol based 
proniosomes. Therefore, the process of rehydration is much easier 
as well as effective. This is advantageous in the therapy of psoriasis 
due to the fact that the thin layer provides better control of the 
release of the active ingredients30. 
2. Liquid Crystalline Proniosomes 

Liquid crystalline proniosomes or proniosomal gels are the 
advanced formulation concept specially utilized in transdermal 
drug delivery systems in the management of psoriasis. These 
proniosomes are further described as possessing a lyotropic liquid 
crystalline phase, which stems from the operations between the 
surfactants and water. This state can be obtained by utilizing 
methods such as temperature changes, addition of solvent, or 
both31,32. The lamellar phase in liquid crystalline proniosomes is an 
alternating arrangement of lipid bilayer with aqueous phases. The 
given organization offers remarkable stability and a high degree of 
entrapment efficiency to the therapeutic agents. The gel form of 
these proniosomes serves as a drug reservoir and is incorporated 
into transdermal patches. These patches include; an aluminum foil 
support material, a plastic sheet and nylon mesh to ensure 
homogeneity33. Benefits associated with liquid crystalline 
proniosomes include; marked stability, high drug entrapment 
efficiency, improvement in penetration and ease in scaling up the 
process. That is why they are able to overcome the necessity of 
using some pharmaceutical excipients34. Their effectiveness 
became clear while treating topically psoriasis. 

PREPARATION OF PRONIOSOMES 
Proniosomes can be considered a peculiar innovative approach 

to the development of drug delivery systems that have marked 
differences in comparison with niosomes, mainly concerning the 
treatment of psoriasis. These carriers which are made up of 
nonionic surfactants, cholesterol or lecithin and other constituents 
are produced by several stated techniques. Both methods affect the 
characteristics of the final proniosomal gel and its ability to deliver 
therapeutic agents to the skin of the affected area35,36. The following 
section summaries the preparative methodologies for treatment 
procedures using proniosomes particularly in the case of psoriasis. 

1. Coacervation Phase Separation Method 
Coacervation phase separation has been reported as one of the 

fundamental methods of creating proniosomes because of its ease 
and effectiveness37. This method entails the incorporation of the 
surfactants and all the other constituents in an organic solvent 
which is accompanied by heating hence promoting the dissolution 
of surfactants. The obtained mixture is subjected to hydration 
resulting in formation of gel38. 

Procedure: 
Dissolution and Heating: The nonionic surfactants, cholesterol 

or lecithin, and the active drug are dissolved in an organic solvent 
that is chloroform or ethanol, inside a glass vial. The vial is sealed 
and placed in a water bath and kept at a temperature ranging from 
60°C to 70°C for about 5 minutes. This remark helps to enhance 
effective dissolution of the surfactant and other components39. 

Hydration: When the complete dissolution occurs, an aqueous 
phase is introduced into the organic mixture. This step causes the 
formation of a gel phase rather than a dispersion to be formed in 
this step. Next, the products are cooled at the RT temperature; 
where a proniosomal gel is formed in the mixture40. 
Advantages and Limitations: 

Advantages: This procedure is quite simple and does not involve 
any complex apparatus; it is convenient to prepare samples in the 
laboratory scale. 

Limitations: It is more appropriate for small scale preparations 
and may not be very appropriate for large scale production since it 
does the operations in batches41,42. 

2. Slurry Method 
The slurry method makes use of maltodextrin as a carrier and is 

regarded as having a high yield with regard to proniosomes. In this 
technique maltodextrin powder is added to the surfactant solutions 
and after some time evaporated to derive the 
maltodextrin/surfactant powders43. 
Procedure: 

1. Mixing: Consequently, the surfactant solution is mixed 
with maltodextrin powder in the rotary evaporator. The 
quantity of the surfactants and maltodextrin used is 
adjusted in such a way that facilitates the correct 
formation of the proniosomes44. 

2. Evaporation: The mixture is then placed in a rotary 
evaporator in order that it may take vacuum there by 
acquiring the state of a free flowing dry powder. This step 
helps in confirming that all the solvent has been 
eliminated; what remains is the proniosomal powder. 

3. Drug Incorporation: Drugs can either be adsorbed on to 
the surfactant coated carrier or dissolved in the aqueous 
phase used to hydrate the proniosomes45,46. 

Advantages and Limitations: 
• Advantages: It is soluble in water and has surfactants and 

drugs; thus, it serves as a carrier because it shields them from 
oxidation and hydrolysis. This method also yielded to 
production of a dry powder form of spice which can be easily 
managed and stored47. 

• Limitations: This method is time consuming and the 
equipment used such as the rotary evaporator is complex to 
use. It is also connected with the possibility of losing some 
materials during the particular batch treatment48. 

3. Spray Coated Method 
Spray-coated is the method in which a solution containing a 

surfactant is sprayed on a carrier and is followed by the process of 
solvent elimination. This method is especially useful for lipophilic 
drugs and guarantees the formation of multilamellar vesicles49. 
Procedure: 

1. Spraying: Spraying of a solution of one or more 
surfactants in an organic solvent over the carrier material. 
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Depending on the choice of the carrier, which can be 
maltodextrin or other appropriate substances50, the 
coating with the surfactant is uniform. 

2. Solvent Removal: The solvent is evaporated under 
vacuum at a temperature of 65°C to 70°C for 15 to 20 
minutes. This step is continued until the carrier is 
adequately loaded with the surfactant51. 

3. Hydration: The carrier is then hydrated with the said 
surfactant to form multilamellar vesicles. This hydration 
process is important in the process of achieving final 
proniosomal structure52. 

Advantages and Limitations: 
● Advantages: The choice of using the spray-coated is that 

it offers a uniform deposition of the surfactant on the 
carrier which is suitable for lipophilic drugs. It also has 
fairly good reproducibility as well as acceptable stability 
of the proniosomal system. 

● Limitations: The method can cause meaningful 
degradation of carrier particles during the high-speed 
coating processes and is sensitive to the spraying 
conditions53,54. 

The methods of preparation of different types of proniosomes with 
advantages and disadvantages discussed in Table 1. 
 
Table 1. The preparation of different types of proniosomes methods 
with advantages and disadvantages 

S.
No 

Method Materials 
Required 

Advantages Disadvantages 

1 Coacerv
ation 
phase 
separati
on 
Method 

Surfactant, 
Cholesterol, 
Organic 
solvent, 
Aqueous 
Phase 

High 
encapsulatio
n efficiency  

Requires precise 
control on process 
conditions 

2 Slurry 
Method 

Surfactant, 
cholesterol, 
carrier, 
organic 
solvent, 
aqueous 
phase 

Easily 
scalable for 
industrial 
preparation 

Involves use of 
hazardous organic 
solvent 

3 Spray 
Coated 
Method 

Surfactant, 
cholesterol, 
organic 
solvent, 
carrier 

Fast and 
efficient 
process 

Requires 
specialized 
equipment 

 

BIOACTIVE AGENTS FOR PRONIOSOMES IN PSORIASIS 
The use of natural bioactive agents is now considered as suitable 

to treat psoriasis due to their alleviating and curative values. On the 
same note, curcumin, which is derived from turmeric, has 
outstanding features that include anti-inflammatory and antioxidant 
to facilitate relief of psoriasis symptoms55. Another interesting 
product as a potential agent is resveratrol which can be found in 

grapes and berries; its effects include anti-inflammation and 
immune regulation. Quercetin is a member of the flavonoid family 
and has been known to have a positive impact in reducing skin 
inflammation and oxidative stress which in turn become a solution 
to individuals affected by psoriasis56. 

Tea tree oil, lavender oil, and eucalyptus oil to mention but a few 
are good for skin disorders such as psoriasis. It is used for anti-
inflammatory, antimicrobial, and various skin conditions that need 
some relief from the inflammation affecting their skin. The plant 
called ‘’aloe ‘’is soothing and healing to the skin and it is reputed 
to diminish swelling and also encourage the formation of skin 
tissue. The polyphenols especially EGCG found in green tea extract 
have an anti-inflammatory and antioxidant effect57,58. Called 
boswellic acid it helps to reduce inflammation and modulates the 
immune system and is derived from the Boswellia serrata tree. 
Another natural remedy is silymarin from milk thistle characterized 
by anti-inflammatory and antioxidant activity59. Capsaicin derived 
from chili peppers also has analgesic and anti-inflammatory 
potency as well as enhances the immune system just like 
glycyrrhizin from licorice root. Fish oil and flaxseed oil containing 
the omega-3 Fatty acids have received a lot of attention because of 
their potent anti-inflammatory properties60. 

Beta glucan, for example, extracted from oats and some types of 
mushrooms, builds up immunity levels61, while caffeine has 
elements that have ‘anti-inflammatory and anti-shine’ benefits62. 
The oats’ avenanthramides mitigate inflammation and discomfort 
in the skin, making them suitable for calming inflammation63. 
Calendula and propolis extracts are also useful additives because 
they possess anti-inflammation, antimicrobial, and skin repairing 
properties64. Gotu kola, under Centella asiatica, is well known for 
its ability to heal wounds and pacify the skin; Echinacea and Arnica 
extracts have anti-inflammatory and immune boosters65. 

In the area of synthetic treatments, several are available for the 
specific management of psoriasis. It has been seen that 
encapsulation of Methotrexate in proniosomes decreases side 
effects and also provides targeted delivery66. Calcipotriol is a 
vitamin D related compound which has an effect on the skin cells 
and their growth and differentiation. Tacrolimus is used topically 
for anti-inflammatory actions and immunosuppressive purposes67. 
Tazarotene, once applied topically, regulates the uncontrolled 
growth of skin cells and decreases inflammation while Dithranol 
also controls excessive growth of skin cells68. 

The previous study also found that salicylic acid loosens the 
scales and improves the penetration of other topical agents. 
Betamethasone and Clobetasol Propionate are very powerful 
corticosteroids employed for reducing inflammation and 
suppressing immunity, particularly if the case is critical69. Coal tar 
works by hampering the activities of skin cells as well as reducing 
scaling and itching. Pimecrolimus may be used in treatment of mild 
to moderate psoriasis with inflammation70; Retinoic acid and 
Acitretin contain derivatives that assist in the normalization of skin 
cell division. For severe cases, Cyclosporine which tends to weaken 
the immune system of the body is administered71. 

Etanercept and Infliximab are examples of biologics and they 
bind to the tumor necrosis factor (TNF) due to its notorious anti-
inflammatory properties72. Another biologic is ustekinumab which 
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acts on interleukin-12 and interleukin-23 and is useful where 
moderate to severe psoriasis is evident in a patient. These synthetic 
agents seem to offer a holistic view of the treatment of different 
parameters of psoriasis73. 

Many natural remedies are also available depending on plants 
and herbs to administrate psoriasis disease. Neem extract has shown 
to possess anti-inflammatory, antimicrobial and 
immunomodulatory activities74. The reported extracts of 
chamomile and witch hazel both have anti-inflammatory effects 
and help to heal. Turmeric and ginger extracts are added to knead 
out inflammation and scourge of quicksand antioxidants. Licorice 
extract also has glycyrrhizin which helps in controlling 
inflammation and modulation of the immune system75,76. The 
various types of bioactive agents used for the treatment of Psoriasis 
shown in Figure 4. 

 

 
Figure 4. Types of Bioactive agents used for the treatment of Psoriasis. 
 

RECENT TRENDS IN DELIVERY OF DRUG THROUGH 
PRONIOSOMES 

Proniosomes have been previously employed in delivering 
several drugs through improvement of the carrier system. 

- Tazarotene- Tazarotene is a retinoid which is used 
topically to treat psoriasis. Tazarotene has selectivity for 
the receptors involved in the synthesis of retinoic acid in 
the layers of the skin. In this study, the major side effects 
shown by the patient after using tazarotene were itching, 
erythema and burning sensation on the skin surface. 
Tazarotene is not able to penetrate through the skin and 
therefore do not cause systemic effects. Proniosomes in 
the topical management of psoriasis77, therefore, require a 
residence time of the drug in the stratum corneum and the 
epidermis without the drug being systemically absorbed. 
Longer stay in the layers of the skin enhances the 
therapeutic index of the drug at the sites of action while 
preventing the absorption of the drug in systemic 
circulation removes the side effects of the drug for topical 
application13,78.  

- Methotrexate- Methotrexate (MTX) is an antifolate, 
antimetabolite, cytotoxic drug, which has selective 
immune-modulating and anti-inflammatory properties 
referring to the treatment of inflammatory diseases such 
as psoriasis. Though, low solubility and side effects by 
passing through the GI tract limited its systemic use79. 

- Tacrolimus- Tacrolimus is a macrolide 
immunosuppressive agent with a specific effect on T-
lymphocytes. It is lipophilic in nature and hence 
tacrolimus has low solubility in water with increased 

degradation at the same time80. It also has a small factor 
of safety and therefore it becomes relevant to monitor the 
toxicity of providing floating drug dosage forms. The 
impact of the novel nanocarrier was assessed through skin 
permeation and retention study in vitro81. 

- Betamethasone- This is a corticosteroid that helps in 
treating psoriasis’ Thus, the small amount of 
betamethasone dipropionate that is able to penetrate the 
skin barrier impairs the drug’s effectiveness after it is 
applied topically. There are many forms of betamethasone 
in the market, some of which are in the form of lotions, 
ointments and creams and so on. All these failed to 
increase the permeability of this drug20,82. 

ETHICAL AND ENVIRONMENTAL CONSIDERATIONS 
Through the creation and use of bioactive-based proniosomes in 

treating psoriasis, several ethical concerns arise and are as follows; 
1. Informed Consent and Patient Safety: While focusing on the 

positive way that the targeted people can benefit from clinical 
trials or proniosome-based treatments, extreme care must also 
be taken to make sure that such people understood the 
associated risks. This entails transparency of information for 
the patient regarding the fact that no new treatment is fully 
tested and any adverse effects involved83. 

2. Equity in Access: Regarding the open issues of proniosome-
based therapies, the concerned areas include mainly the 
commercialization aspects and issues pertaining to how 
affordable they are. Another downside of dramatic 
technological advancements could be that they may reach 
people selectively which could exacerbate health inequalities. 
Steps have to be taken to manage the availability of these new 
treatment methods rather than to be equally distributed among 
the different classes of the society84,85. 

3. Transparency in Research: Based on the topic, researchers 
and developers are subject to ethical requirements that should 
be followed when relaying their work’s results. This feature 
involves reporting the conflicts of interest, releasing positive 
and negative outcomes and ensuring that research techniques 
and procedures used are credible and impartial86. 

4. Long-Term Effects and Data Privacy: Further, the effect and 
safety of the proniosome-based treatment must be evaluated 
to the fullest in long-term studies. Also, the protection of 
patient information and patients’ anonymity during clinical 
research are vital to trust and credibility in the conducted 
studies87. 

The environmental impact of proniosome production and 
disposal is another important aspect to consider: The environmental 
impact of proniosome production and disposal is another important 
aspect to consider: 

1. Sustainable Manufacturing Practices: Manufacturing of 
these proniosomes should be made in a way that has fewer 
effects on the environment. This means that production 
processes should adopt the principles of reduce, reuse, 
recycle, conserve energy and use environmentally 
friendly materials. Finding ways to reduce environmental 
effects in the preparation of proniosomes entailing green 
chemistry methods are achievable88,89. 
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2. Biodegradability and Disposal: Reducing pollution in the 
environment requires that proniosome formulations and 
their components are biodegradable or recyclable. More 
research about the environmental occurrences of these 
materials and the formulation of proper disposal 
techniques that will not be damaging to the environment 
is crucial90. 

3. Resource Utilization: Minimizing wastage and optimal 
utilization of resources in synthesizing and manufacturing 
of the proniosomes would go a long way to reducing the 
impact of the products on the environment. These are in 
regard to resource efficiency which involves the 
enhancement of the utilization of raw materials and the 
minimization of the use of the non-renewable resource91. 

4. Impact of manufacturing by-products: Concerning the 
effects manifested through possible by-products 
introduced during the synthesis of proniosomes, one 
should consider the environmental issue. Measures so as 
to control or minimize them may alleviate their effects on 
the environment 92. 

By focusing on these ethical and environmental concerns, the 
advancement of bioactive-based proniosomes for the treatment of 
psoriasis can be achieved in an ethical and sustainable manner. That 
is why it is crucial to ensure that these aspects are to be further 
discussed and included into research and development as 
intensively as possible as their further evaluation and incorporation 
into the information on the use of proniosome base therapies will 
lead to the overall success and easy acceptance of the needed 
therapies4,93. 

TOXICITY CAUSED BY PRONIOSOMES 
The major components of proniosomes are usually surfactants 

and cholesterol. Chemical structure of the surfactants is especially 
significant in the sense of toxicity of these compounds. Studies 
show that the ester types of surfactants are seen to be more toxic 
than the ether types of surfactants. This can be attributed to the 
hydrolysis of ester bonds by enzymes mostly as they produce some 
toxic byproducts94. 

Notably, the form of the proniosome formulation either as dry 
powders and/or gels hardly influences the general toxicity of the 
formulation. Findings about proniosome toxicity are scarce and, 
nonetheless, some findings can be discussed. For example, 
lomefloxacin incorporated proniosomes exhibit good ocular 
compatibility and it has been reported that there is less irritation in 
terms of redness, puffiness or inflammation to the eyes95. This 
means that, perhaps, in some cases, the use of proniosomes is well 
permissible in sensitive areas. 

Non-ionic surfactants on the other hand, have been known to 
cause ocular irritation by affecting the cornea and conjunctival 
epithelial tissue resulting in reddening and swelling. This suggests 
a threat of ocular toxicity the more when using other surfactants 
that can cause eye irritation96. 

Cholesterol is generally chosen for proniosome formulations due 
to the low toxicity when applied to the eye area. Some analytic 
works have shown that, when cholesterol is mixed with the Span 
60 surfactant, it is not likely to cause problems to the ocular tissues. 
Hence, when selecting the surfactants for the proniosome 

formulations targeted at psoriasis or other diseases, it is necessary 
to consider toxicity to a minimum97. 

In view of all the above discussed, it can be concluded that, in 
general, proniosomes have many advantages from the standpoint of 
developing them as the delivery form of the treatment for psoriasis, 
but certain issues, for instance, toxicity of some of the components, 
such as surfactants, must still be addressed. Non-ionic surfactant 
encapsulated in proniosomes should be used to minimize the 
ciliotoxicity in intranasal delivery and cytotoxicity in skin delivery. 
Consequently, appropriate choice of surfactants and cholesterol can 
minimize several side effects and thus improve the safety profile of 
the proniosomal formulations98,99. 

FUTURE PERSPECTIVES 
The possibility of application of proniosomes does not limit itself 

to the basic concept of drug delivery system and adds a new 
dimension as far as delivery of nutraceuticals and cosmeceuticals 
are concerned including products derived from herbs. Due to 
versatility that encompasses almost all therapeutic agents including 
antibodies, peptides, vaccines, genes and sera, they have been 
regarded as one of the greatest achievements in the field of drug 
delivery systems100. Often, this kind of flexibility is especially 
useful in the creation of treatments for multiple diseases such as 
psoriasis, when the deepest layers of the skin require proper 
therapeutic agent deposition101. 

However, the current research towards proniosomes is 
promising, yet most of the advancements still lie in the 
experimental stage102. In order to come from the laboratory research 
to therapeutic applications more studies at a larger level including 
the pilot plant experiments are required. It is also important to scale 
up the formulations for real life application in order to establish 
their efficiency and safety based on proniosomes systems103-105. 

In addition, it is noted that there is a scientific and technology 
foundation process for vesicular systems that needs to be supported 
for the application of proniosomes. This infrastructure shall play a 
very important role in the process of turning promising scientific 
discoveries into marketable drugs. 

CONCLUSION 
Essentially, proniosomes are relatively new drug delivery 

systems and compared to other vesicular systems they serve a lot of 
benefits. Due to their structure and the capacity to incorporate and 
deliver a broad range of bioactive substances, nanoparticles can be 
regarded as a potentially effective system for the therapy of 
psoriasis. Besides increasing the stability and effectiveness of a 
therapeutic agent, the peculiarities of proniosomes’ construction 
can serve as the starting point for the new trends in the creation of 
nutraceuticals, pharmaceuticals, and herbal formulations, and 
cosmetics. 

The latest study emphasizes that the application of proniosomes 
can enhance drug delivery especially for skin diseases such as 
psoriasis which requires frequent and long-term treatment. 
Proniosome formulations that incorporate drugs that target the 
multiple facets of psoriasis could make a significant contribution to 
the existing treatment armamentarium and improve the quality of 
treatment outcomes for patients. Nevertheless, the shift from the 
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experimental phase to the practical one is not without difficulty, as 
it is shown below. The major development stages toward enhancing 
the efficacy of the proniosome-based treatment are the industrial-
scale up of the current production, proving the safety of these 
treatments, and the formation of sound industrial facilities. Further 
studies on such areas will be crucial in translating proniosomes 
from the research facilities to consumers’ use. 

In conclusion, it is possible to state that the application of 
proniosomes has a positive potential in the treatment of psoriasis 
and similar skin diseases; however, there are certain issues that 
have to be resolved by using new achievements of science. Thus, 
with the development of the field, proniosomes may greatly 
influence the existing delivery systems and therapeutic modalities 
for psoriasis, thus offering better management for the disease. 
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