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ABSTRACT 
The typical manifestations of rheumatoid arthritis (RA) are persistent inflammation, joint destruction, and poor 
quality of life caused by a chronic and debilitating inflammatory disease. Although biologic and traditional 
DMARDs have developed, new treatment options are necessary based on the disadvantages of immunogenicity, 
high cost, and lack of response in patients. Tofacitinib, an oral Janus kinase (JAK) inhibitor, is a biological 
treatment that can offer a personalized therapy by modifying the JAK-STAT signalling pathway; however, it has 
pharmacokinetic limitations, systemic adverse effects, and limited tissue distribution. New avenues of tofacitinib 
distribution optimization have been enabled by the recent developments in nanomedicine, namely, in the field of 
vesicular drug delivery systems, including liposomes, niosomes, transferosomes, and ethosomes. These carriers 
provide a link between preclinical pharmacology and clinical translation with enhanced bioavailability, 
enhanced pharmacological activity, reduced systemic toxicity, and controlled release. The long-term 
effectiveness and tolerable safety profile of Tofacitinib is supported by clinical trial results supported by real-
world evidence and its capacity to enhance patient compliance and medical cost-effectiveness is indicated by 
social and economic analyses. This review identifies that tofacitinib-based vesicular systems can transform the 
way RA is treated and direct future research in the area of personalized medicine and nanotherapeutics because 
they incorporate preclinical, clinical, pharmacological, and societal insights. 
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1. Introduction 
Rheumatoid arthritis (RA) is a chronic, progressive 
inflammatory disease that still poses a major burden 
to society and health systems everywhere. Recent 
epidemiological studies indicate that 17.6 million 
individuals were affected in 2020, and the levels may 
increase to 32 million in 2050(1). RA remains one of 
the leading causes of disability, with a reported 
disability-adjusted life years (DALYs) of more than 
three million in the global statistics, although age-
specific death rates have decreased due to progress in 

therapies.(2). The disease also has significant social 
and financial implications besides compromising 
physical functionality in low- and middle-income 
countries, where access to advanced treatment 
remains skewed and access to healthcare resources is 
limited.(3). With more treatment choices available and 
earlier diagnosis, patients in high-income countries 
experience a better quality of life and disease 
management than patients in resource-limited areas, 
where there is both a delay in treatment and increased 
disability rates.(4). Regional disparities ensure that 
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creative cures are necessary. Traditional disease-
modifying antirheumatic drugs (DMARDs), such as 
methotrexate, remain the first-line therapy because of 
their low price, but the success rates are inconsistent, 
and adverse effects often make them difficult to use 
over time.(5). Biologic agents and synthetic 
DMARDs based on targets (including Janus kinase 
[JAK] inhibitors like tofacitinib) offer greater efficacy 
and faster disease control(6). They are, however, 
limited in popularity due to their prohibitive price, 
regulatory and safety-related issues, including 
potential infections, and variability in patient 
response.(7). Also, lifestyle, comorbidity, and genetic 
predispositions have a major role in the outcome of 
the treatment, and the problem of personalized 
treatment persists.(8). The economic consequences are 
large, with direct treatment costs in low and middle-
income countries as low as between 235 and over 
2,000 dollars per year per patient and indirect costs of 
decreased productivity, disability, and quality of 
life.(9). The following developments precondition the 
possibility of controlling the disease more accurately 
and efficiently, decreasing the number of doses, 
eliminating the effects of the system on the whole 
organism, and improving the adherence of 
patients(10). Despite these developments, however, 
there are issues to be addressed before the laboratory 
discoveries can be applied to clinical practice, 
especially in terms of mass production, long-term 
reliability, cost-efficiency, and adherence.(11). The 
introduction of nanomedicine into the treatment of RA 
in the coming decade is such a radical step; however, 
to bridge the gap between the efficacy of the 
pharmaceuticals, the clinical results, and the social 
demands.(12). 
2. Pharmacological Landscape of Tofacitinib in RA 
To suppress the JAK-STAT signalling pathway, which 
coordinates the production of pro-inflammatory 
cytokines and immunological activation to trigger 
rheumatoid arthritis (RA), tofacitinib, the first oral 
Janus kinase (JAK) inhibitor licensed in the treatment 
of rheumatoid arthritis (RA), mainly acts on JAK1 
and JAK3 and has minor effects on JAK2 and 
TYK2(13). Tofacitinib (with a short half-life of about 
three hours and two-daily dosage (but an extended-
release formulation is available); requires twice-daily 
dosing (although some studies have found baricitinib 
(JAK1/2) to be more effective); rapidly absorbed 
(bioavailability = 74%); and metabolized by 
CYP3A4/CYP2C19), its pharmacokinetics 
demonstrate dose-dependent inhibition of STAT 
phosphorylation and markedly reduces CRP and 

disease activity scores(14). The safety profile of 
tofacitinib, which contains side effects like infections, 
herpes zoster, anemia, neutropenia, and cardiovascular 
issues, must be thoroughly considered regardless of its 
clinical needs(15). Cancers and cholesterol victories 
that lead to FDA and EMA warnings, particularly in 
old patients and those with heart problems(16). On the 
whole, tofacitinib is one of the most important 
improvements in the treatment of RA because it offers 
a rapid-acting oral alternative to biologic therapy(17). 
Nonetheless, due to its rather wide JAK inhibition 
profile, it must be carefully patient-selected and 
monitored to find a balance between safety and 
efficacy because of the relative pharmacological 
differences between JAK inhibitors as listed in Table 
1(18). 
Table 1. Comparative Pharmacological Profile of 
JAK Inhibitors in Rheumatoid Arthritis (RA) 
Paramet
er 

Tofacit
inib 
(JAK1
/3 ± 
JAK2) 

Bariciti
nib 
(JAK1/
2) 

Upadaci
tinib 
(JAK1) 

Filgotin
ib 
(JAK1) 

Oral 
Bioavaila
bility 

~74% ~79% ~70% ~50% 

Half-life ~3 hrs ~12 hrs ~14 hrs ~7 hrs 
Dosing 
Frequenc
y 

BID 
(XR: 
QD) 

QD QD QD 

Clinical 
Efficacy 

Broad, 
effectiv
e in 
MTX-
IR RA 

Strong 
DAS28 
reductio
n 

Superior 
to 
adalimu
mab in 
MTX-IR 

Good 
ACR 
response
s 

Common 
Adverse 
Effects 

Infecti
ons, 
anemia
, zoster 

Infectio
ns, 
VTE 
risk 

GI 
upset, 
infection 

Fatigue, 
infectio
n 

Regulato
ry 
Concerns 

CV 
events, 
malign
ancy 
risk 

Thromb
osis, 
lipid 
changes 

Safety 
favorabl
e, long-
term 
data 
emergin
g 

Reprodu
ctive 
toxicity 

3. Mechanistic Basis of JAK-STAT Pathway 
Inhibition by Tofacitinib  
The Janus kinase-signal transducer and activator of 
transcription (JAK-STAT) pathway is a central 
mediator of the effects of various pro-inflammatory 
cytokines, including interleukin-6, interferons, and 
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granulocyte-macrophage colony-stimulating factor, in 
the pathophysiology of rheumatoid arthritis (RA)(19). 
Under normal physiologic conditions, cell-surface 
receptor binding of cytokine leads to the activation of 
receptor-associated JAK isoforms (JAK1, JAK2, 
JAK3, and TYK2), which phosphorylate the STAT 
proteins(20). Tofacitinib interrupts downstream 
phosphorylation of STATs and inhibits the expression 
of inflammatory genes by selectively blocking 
JAK1/JAK3 and partially blocking JAK2/TYK2, and 
accordingly leads to the dimerization and 
translocation of these phosphorylated STATs to the 
nucleus, thereby increasing synovial inflammation, 
pannus development, and joint degradation(21). This 
mechanism decreases synovial inflammation by 
decreasing the production of inflammatory mediators, 
including TNF-alpha, IL-6, and IL-1beta, and 
enhances clinical outcomes. Importantly, the broad 
JAK inhibition of tofacitinib is an additional 
difference to biologics that prevent the effects of 
single cytokines, allowing the inhibition of multiple 
cytokine pathways at once. However, the consequence 
of this common practice is also adverse in the form of 
increased susceptibility to infections and hematologic 
changes(22). Figure 1 recaps the molecular 
mechanisms underlying tofacitinib inactivation of the 
JAK-STAT pathway and highlights the mechanism 
through which it acts to regulate immunological 
dysregulation in RA(23). 

 
Figure 1. Mechanistic illustration of JAK-STAT 
pathway inhibition by tofacitinib in rheumatoid 

arthritis. 
Schematic representation of JAK-STAT signalling in 
rheumatoid arthritis. The left panel illustrates normal 
cytokine-driven activation leading to inflammatory 
gene transcription. The right panel shows Tofacitinib-
mediated inhibition of JAK1/3, suppressing STAT 
activation and reducing pro-inflammatory gene 
expression. 
4. Vesicular Drug Delivery Systems in Rheumatoid 
Arthritis 

Overcoming these limitations of traditional 
formulations, vesicular drug delivery systems have 
become highly promising to improve the treatment 
outcome of rheumatoid arthritis (RA)(24). These 
nanoscale carriers, which comprise liposomes, 
niosomes, transferosomes, and ethosomes, enhance 
the solubility, stability, and site-specific targeting by 
encapsulating hydrophilic and lipophilic drugs in 
lipid/surfactant-based bilayers(25). Liposomes are one 
of the most studied since they are biocompatible and 
able to transport medications directly to inflammatory 
tissues of the synovia due to their ability to make 
bilayers out of phospholipids. Conversely, niosomes 
(non-ionic surfactants) are more stable and cheaper 
than liposomes(26). Due to their deformation 
properties, transferosomes permit greater tissue 
penetration and efficient transdermal penetration, 
which would be attractive in regard to non-invasive 
treatment of RA(27). When compared to conventional 
oral or intravenous delivery of JAK inhibitors such as 
tofacitinib and disease-modifying antirheumatic 
medications (DMARDs), which, in many cases, have 
low bioavailability, systemic toxicity, and off-target 
effects, such vesicular carriers have several 
advantages(28). Vesicular systems contribute to 
superior therapeutic effect and reduce gastrointestinal, 
hepatic, and hematological side effects by leading to 
control and sustained release, prolonged circulation, 
and preferential accumulation in inflammatory joints 
due to the superior permeability and retention (EPR) 
effect(29). Also, they serve as the precursors to 
various modes of administration, such as transdermal 
or intra-articular injection, that improve patient 
compliance to long-term therapy, but these limitations 
are slowly being overcome through the rapid 
development of nanotechnology, novel lyophilization 
technology, scale-up processes using microfluidics, 
and complex stability control agents, which are 
simplifying the transition of vesicular carriers into 
clinical practice(25). By combining all these factors, 
vesicular systems will present a radical solution to RA 
therapy by integrating increased safety, patient-
centrism, and precise delivery that can have the 
potential to redefine the future of treatment(30). 
Figure 2 
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5. Preclinical Evaluation of Tofacitinib-Loaded 
Vesicular Systems 
Recently, preclinical studies of tofacitinib-loaded 
vesicular systems have gained rapid attention as 
researchers consider approaches grounded in 
nanomedicine to circumvent the pharmacological 
limitations of traditional formulations(31). This 
process is still based on the optimization of the 
formulation, in which the ratio of lipid to drug, choice 
of phospholipid or surfactant, hydration strategies, 
sonication or extrusion, are altered to achieve the 
desired zeta potential, polydispersity index (PDI), and 
particle size(32). Optimized vesicles have a nano-
range (less than 200 nm), narrow PDI (less than 0.3), 
and stable surface charge, all of which are essential to 
long-term circulation, high drug loading, and site-
specific delivery in inflammatory joints(33). 
Encapsulation efficiency often exceeds 7085% in in 
vitro assays, and controlled and extended-release 
profiles of up to 2472hours reduce dose frequency 
compared to free tofacitinib. Stability tests solve a 
significant shortcoming of the conventional small-
molecule formulations, and indicate that lyophilized 
vesicular formulations preserve their structure and 
therapeutic functionality during extended storage(34). 
Preclinical research with well-established animal 
models of rheumatoid arthritis, including mice with 
collagen-induced arthritis (CIA) or rats with adjuvant-
induced arthritis (AIA), is used to determine the 
efficacy of treatments before transitioning to in vivo 
research (e.g., reduced paw swelling, reduced pro-
inflammatory cytokines (TNF-α, IL-6, IL-1-β), and 
histological evidence of joint protection). Importantly, 
these vesicular devices also reduce systemic toxicity 
by providing targeted effect and delayed release to 
reduce off-target effects commonly associated with 
oral tofacitinib(35). As an illustration, encapsulation 
has been shown to minimize the risk of hepatotoxicity 
and immunosuppression because it minimizes 
unnecessary systemic exposure(36). Translational 

Preclinical pharmacokinetic data support the 
translational potential of these systems by showing 
increases in bioavailability, half-life extension, plus 
enhanced accumulation in inflammatory synovial 
tissues, in addition to efficacy(37). Translational 
Preclinical data support the translational potential of 
the systems, showing increased bioavailability, half-
life extension, and increased accumulation in 
inflammatory synovial tissues on top of efficacy(38). 
Nevertheless, the long-term safety profiles and batch-
to-batch variation need to be well validated, so 
scalability, repeatability, and regulatory concerns 
remain a critical barrier to clinical translations. 
Combined, preclinical research provides good 
evidence that tofacitinib-loaded vesicular systems 
have the potential to address unmet needs in the 
management of rheumatoid arthritis by integrating 
pharmacological efficacy and an increased margin of 
safety(38). This opens up to future clinical studies and 
ultimate inclusion into the treatment protocols(38). 
Table2 
Table 2. Preclinical Studies on Tofacitinib Vesicular 
Systems 
System Model Key 

Featu
res 

Findin
gs 

Safety Ye
ar 

Liposo
mes 

CIA 
mice 

~150 
nm; 
EE 
82% 

↓ paw 
swellin
g, ↓ 
TNF-
α/IL-6, 
joint 
protect
ion 

↓ 
hepatot
oxicity 

20
24 

Niosom
es 

AIA 
rats 

~180 
nm; 
EE 
78% 

Sustain
ed 
release
, 
improv
ed 
mobilit
y 

↓ GI 
irritatio
n 

20
24 

Transfer
osomes 

Synovi
ocytes 
+ CIA 
mice 

<120 
nm; 
defor
mable 

↑ 
uptake, 
STAT 
inhibiti
on 

Safe at 
therape
utic 
dose 

20
25 

Ethoso
mes 

AIA 
rats 
(topica
l) 

~140 
nm; 
ethan
ol 

Better 
skin 
penetra
tion, 

↓ 
systemi
c 
effects 

20
25 
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vesicl
es 

anti-
inflam
matory 

6. Clinical Trial Evidence and Real-World Data 
Empirical evidence and clinical trials have given a 
clear insight into Tofacitinib and its effectiveness, 
safety, and translational usefulness in rheumatoid 
arthritis (RA)(39). Tofacitinib, as a single agent or 
used in combination with methotrexate, has shown 
substantial clinical benefits in disease activity, 
physical functioning, and quality of life in a broad 
range of Phase II -IV clinical trials worldwide.(39). 
According to landmark trials in which Tofacitinib was 
tested, such as ORAL Scan, ORAL Strategy, and 
ORAL Step, Tofacitinib showed comparable efficacy 
to the biologics, adalimumab, a quick onset response, 
and durable ACR20/50/70 responses in a variety of 
patient demographics.(40). Comparative studies with 
biologics and with conventional DMARDs confirmed 
that tofacitinib is an effective oral substitute that is 
comparable in effect to tumor necrosis factor (TNF) 
inhibitors.(41). This renders it particularly appealing 
to patients who opt against the use of injections. 
However, the issue of safety remains significant in 
deciding on its therapeutic role.(42). The most 
noticeable adverse events during trials were infections 
and specifically herpes zoster, and thromboembolic 
and cardiovascular events in the high-risk groups.(43). 
Consequently, regulators focus on being vigilant and 
select patients on a case-by-case basis to enhance the 
risk-benefit ratio.(42). In addition to trial data, 
tofacitinib demonstrated significantly higher disease 
management and functional improvements in routine 
therapy through real-world evidence on registries such 
as CorEvitas (US) and other European cohorts.(44). 
Persistence rates, often affected by patient 
comorbidities, past biologic exposure, and physician 
preference, were slightly lower than those of TNF 
inhibitors.(45). The efficacy of the latter was re-
established by recent meta-analyses addressing 
observational studies and randomized controlled 
trials, and evidenced tolerable safety risks in case of 
prudent use in patients.(45). In summary, these 
findings indicate that tofacitinib has found a niche in 
the RA treatment regimen due to its biologic efficacy, 
sustained benefits, and growing evidence.(46). They 
also emphasize, though, the importance of 
pharmacovigilance and meticulous selection of the 
patients (Table 3). 
Table 3. Major Clinical Trials of Tofacitinib in 
Rheumatoid Arthritis 
Trial Phase / Key Safety Notes Ye

Populati
on 

Outcomes ar 

ORA
L 
Scan 

Phase 
III, 
MTX-
inadequa
te RA 

↓ 
Structural 
damage, ↑ 
ACR 
responses 

Infections, 
GI effects 

202
4 

ORA
L 
Strate
gy 

Phase 
III, 
biologic-
naïve 
RA 

Non-
inferior to 
adalimum
ab + MTX 

Herpes 
zoster risk 

202
4 

ORA
L 
Step 

Phase 
III, anti-
TNF 
inadequa
te 

Significan
t 
ACR20/50
/70 
improvem
ent 

↑ Serious 
infections 

202
5 

LTE 
Studie
s 

Long-
term 
extensio
n 
(global) 

Sustained 
efficacy 
>5 years 

Thromboem
bolic risk 

202
5 

7. Societal and Economic Dimensions of Tofacitinib 
Therapy 
Tofacitinib treatment of rheumatoid arthritis (RA) has 
social and economic implications as well as 
pharmacological effects, which leads to an interest in 
the problems of affordability, accessibility, adherence, 
and health policy.(47). The general opinion is that 
tofacitinib is cheaper than the biologic drugs like 
adalimumab in developed economies, including the 
US, and in some parts of Europe.(48). The main 
reasons behind this are the oral nature of its intake, the 
lack of necessity concerning the intake of 
administration in a hospital in the IV form, and the 
lower cost of monitoring.(49). The analysis of cost-
effectiveness conducted on international 
marketplaces, on the other hand, has never given an 
all-encompassing picture.(50). Nevertheless, the 
problem of patient compliance has existed even in 
low- and middle-income nations where generic 
medicines and health care services are scarce. 
Delivery in oral format is more convenient and 
increases compliance with injectable disease-
modifying antirheumatic drugs (DMARDs), resulting 
in better disease control and lowered health care costs 
in the long run.(51). Its broader social benefit is also 
supported by practical research where an immense 
improvement in the quality of life was reported, with 
the patients describing a higher mobility, a rise in 
work productivity, and an improvement in 
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psychosocial well-being.(52). However, there are 
some differences, especially in those environments 
where resources are scarce, insurance is low, and out-
of-pocket costs are high, resulting in underutilization 
even where treatment is required.(53). The views on 
healthcare policy change depending on the need to 
reach a compromise between innovation and 
sustainability as payers and insurers reflect on the 
initial spending on tofacitinib and the potential future 
benefits in the shape of reduced disability, reduced 
hospitalization, and reduced reliance on 
corticosteroids(54). Inequality in distribution, namely 
in rural or poor societies, uneven reimbursement 
policies, and split regulatory licenses are also 
contributing to the aggravation of access problems. 
Outcome-based contracts, levels of payment, or 
national formularies using JAK inhibitors have been 
adopted by several countries in an effort to rationalize 
equitable access.(55). Safety-related regulatory 
warnings have also been observed to impact the 
prescribing and reimbursement patterns, some of 
which are associated with cardiovascular and cancer 
safety, whereby the chosen parameters have been 
limited, or a prior biologic failure pre-licensure has 
occurred.(56). The economic price of the tofacitinib 
therapy must then be placed in a wider context of 
healthcare equity, individual-based treatment that can 
be attained by cost-cutting, insurance, and 
international standardisation of accessibility, in the 
social and cultural context.(57). 
8. Integrative Translational Framework: From 
Bench to Bedside 
Patient-centred treatments also favor this mechanism 
of translating, where adherence, quality-of-life 
improvements, and individualized treatment plans 
with take patient preferences and socioeconomic 
factors into account to make therapeutic decisions are 
in support(58). Tofacitinib is a pharmacological 
innovation that the vesicular nanocarriers bring; its 
clinical potential of tofacitinib to diminish the effects 
of RA, the social benefits involved, such as increased 
productivity, decreased disability, and lowered health 
care costs, should also be put into consideration to 
weigh the impact of tofacitinib therapy(59). Figure 3 
theoretically illustrates this multi-layered structure by 
the preclinical pharmacological data being input into 
the main clinical evidence domain (Phase II -IV trials, 
safety assessments, and comparative studies) on the 
left, feeding. Second, the translation continuum 
graphic indicates the contribution of vesicular system 
innovation, which acts as a communication between 
the initial laboratory results and the actual patient and 

societal outcome, taking into account the value in 
society (cost-effectiveness, patient adherence, quality 
of life, and healthcare policy)(60). This paradigm 
reinforces the need to engage pharmacologists, 
physicians, policy makers, and patients in 
interdisciplinary collaboration with an effort to 
achieve the fullest therapeutic potential of tofacitinib 
vesicular systems in RA(61). The Nanomedical 
research would accelerate the use of nanomedical 
approaches through the systemic convergence of the 
pharmacological breakthrough in conjunction with the 
clinical and social acceptance(62). It will guarantee 
that laboratory innovations can be cost-effective, 
effective, and sustainable therapy to address the 
global burden of RA (Figure 3). 

 
9. Future Perspectives and Research Directions 
Convergence of personalized methods, combined 
therapeutic approaches, and advanced nanomedicine 
can serve as a hope in the management of rheumatoid 
arthritis (RA)(63). The following are next-generation 
nanocarriers under development to enable drugs to be 
released into inflammatory synovial tissue with 
precision in response to pH, temperature, or enzyme 
activity: stimuli-responsive liposomes, polymeric 
micelles, dendrimers, and hybrid vesicular 
systems(64). These platforms aim to address the 
disadvantages of conventional vesicles by improving 
stability, more specific targeting of inflammatory 
joints, and the ability to continuously release to 
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reduce the frequency of dosing(65). In response to the 
development of personalized medicine approaches, 
drug delivery systems may be tailored to the genetic, 
immunological, and metabolic unique characteristics 
of a patient. Such systems can be guided by 
biomarkers that indicate therapy response(66). Such 
individualized therapy will help decrease side effects 
and optimize the treatment outcome, particularly in 
patients with comorbidities or in refractory 
disease(67). Another viable alternative is to integrate 
nanocarriers with biologics and already existing 
DMARDS(68). The combination drug therapy could 
be synergistic, enhancing the action of the 
immunomodulation process and decreasing the 
concentration of the respective drugs, thereby 
lowering the toxicity and expense(69). This 
combinatoric is best suitable in patients who respond 
incompletely or not to the current monotherapies. 
Nonetheless, the developments have many ethical, 
legal, and long-term safety issues(70). The issue of 
nanocarrier complexity also involves immunogenicity, 
systemic bio-distribution, clearance activity, and 
unknown system effects in chronic delivery, and to 
work out special legal rules and insurance models(70). 
Patient education and informed consent ethical 
considerations will be very important when unveiling 
the new nanocarrier-based therapies in the clinical 
setting. Large safety registries, real-life cross-national 
pharmacovigilance trials, and global standardization 
of nanomedicine regulation will be required to 
facilitate both effective, affordable, and safe RA care 
in the long term(71). All these areas of research are 
allusions to the paradigm shift in precision 
nanomedicine research, wherein the long-term 
advancement of treatments requires convergence of 
the clinical translation, scientific development, and 
even the social responsibility. 
10. Conclusion 
The combination of clinical data and pharmacological 
data regarding the radical features of tofacitinib in the 
scenario when it is incorporated into complex vesicle 
structures to cure rheumatoid arthritis (RA). 
Tofacitinib selectively stimulates the JAK-STAT 
signal-transduction pathway, which explains its 
mechanistic selectivity as a therapeutic agent. 
Entrapping in vesicular carriers can greatly reduce its 
pharmacokinetic limitations, e.g., short half-life and 
systemic toxicity. Preclinical evidence of improved 
bioavailability and target distribution, and clinical trial 
evidence of prolonged effectiveness and safety risk 
manageable, has been used to support the translational 
potential of these systems. The translational potential 

of tofacitinib therapy with pharmacology is highly 
significant in response to patient compliance, 
improvement of quality of life, and healthcare-system 
cost-effectiveness. In resource-deprived 
environments, though, the price-and-access question 
is still available. Tofacitinib-based vesicular systems 
need a complex strategy to implement in the future 
that would involve proper preclinical testing, 
successful clinical trial proofs, and an equitable health 
policy prototype. It is also necessary to focus on the 
study of separate delivery systems, the second 
generation of nanocarriers, and the pharmacovigilance 
of long-term safety. To deliver the therapeutic promise 
of tofacitinib-loaded vesicular systems beyond the 
laboratory and the clinic walls and to feel it, or 
experience it, in healthcare delivery worldwide,  
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