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Abbreviations: RDT, rapid diagnostic tests; AIDS acquired 
immunodeficiency syndrome; HR, hadits riwayat 

Introduction
Current HIV medications are ineffective because the virus persists 

in dormant cellular and anatomical reservoirs.1 Macrophages serve as 
a key cellular reservoir and a host for viral genetic recombination, 
both of which contribute to the development of evasive mutant viral 
genotypes.2 Secondary lymphoid tissue, testicles, liver, kidney, lungs, 
intestines, and the brain are all examples of latent reservoirs in the 
body. Patients must take drugs for the rest of their lives since current 
therapy regimens do not completely eliminate the virus from these 
reservoirs.3 Taking medicines on a daily basis is a requirement of 
current treatment, and this might cause adherence issues. Additionally, 
some persons may acquire resistance to the virus’ sensitivity to the 
medications, and everyone reacts differently to the drugs.4

This document was written with the intention of giving readers 
a multi-faceted understanding of HIV/AIDS care and management 
comprehensively. The urgency arises from the fact that different 
strategies for combating HIV/AIDS often overlook the proverbial 
gems and conventional wisdom of individual nations.

The first AIDS case was detected in 1981. It was in 1983 that 
scientists recognized HIV as the cause of the disease. WHO stated 
that at the end of 2016 there were 36.7million people living with HIV 
and about 1.8million new cases of infection worldwide.5

In Indonesia, the cumulative number of persons existing with 
HIV from 1987 to September 2014 reached 150,296 people. While 
the cumulative total of AIDS cases reached 55,799 people (Health 
Ministry of Indonesia, 2014). There were around 640 thousand people 
living with HIV in Indonesia in 2018.6

HIV focuses on the immune system and declines a human’s 
armament system against cancers and infections. Immune function 
was measured by CD4 cell count.7

HIV infection is often diagnosed through rapid diagnostic tests 
(RDTs), which detect the presence of HIV antibodies. The advanced 
stage of HIV infection is Acquired Immunodeficiency Syndrome 
(AIDS), which can develop for 2-15years depending on the 
individual’s immunity.8

World AIDS Day is commemorated every December1 to increase 
knowledge, combat prejudice, stigma, and discrimination, as well as 
improve education so that the understanding of the public, netizens, 
relevant agencies or institutions, together with the government on 
HIV-AIDS prevention and control increases from knowledge into 
real action.9 One simple strategy to support people living with HIV-
AIDS on World AIDS Day is to wear a red ribbon. It is a symbol of 
international support for HIV.10

Not only that, this form of caring can be realized at any time 
through education, counseling, advocacy, socialization, fundraising, 
storytelling, creating games that contain moral teachings and character 
as a preventive measure, strengthening the role of the family as the first 
and main pillar in HIV/AIDS prevention.11 Synergize and cooperate 
with ulemas (spiritual or religious leaders), leaders, traditional leaders 
to strengthen the values of religiosity-spirituality and the values of 
local wisdom as the foundation for eradicating HIV-AIDS.12

Management

Current management of HIV-AIDS uses the latest combination of 
antiretrovirals, such as atazanavir, efavirenz, emtricitabine, lopinavir, 
raltegravir, ritonavir, and tenofovir.13,14

Antiretroviral drugs (ARVs) cannot eliminate or eradicate but 
only control the virus and avoid transmission. Therefore, persons 
with HIV and those at high risk can live in harmony and balance.15 
The availability of various combinations of antiretroviral therapy, 
which has the characteristic of being able to suppress viral loads to 
undetectable levels for years, does not appear to be able to overcome 
the HIV virus (Figure 1).16
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Abstract

Each day brings more devastating news about the spread of HIV/AIDS. HIV survives in 
latent cellular and anatomical reservoirs, rendering current treatments useless. Currently, 
the most cutting-edge antiretrovirals (ARVs) cocktail are used in HIV/AIDS treatment. 
The only thing ARVs can do is keep the virus under control and stop it from spreading. 
Because of this, those living with HIV and those at risk can coexist peacefully and normally. 
Nanomedicine and nanotechnology as a strategy to defeat HIV/AIDS is desperately needed. 
From the vantage point of Nanoeduparemiology, one can take a holistic view of potential 
solutions. This holistic strategy incorporates nanomedicine, education, and paremiology, 
all of which are rooted in many religious and spiritual traditions. Teachers and lecturers 
can transmit eduparemiology tactics (education through proverbs and local knowledge) to 
parents, students, and the society at large.
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Figure 1 Triangle of HIV-AIDS management.

HIV-1 integrase is a realistic target for chemotherapy interference. 
It is a viral enzyme that needs replication.17 As a first HIV-integrase 
inhibitor, Raltegravir enters phase III clinical trials for management 
of HIV-1 infection.18 Optimal administration of antiretroviral therapy 
(ARV) has not been able to reduce viral reservoirs, especially in 
the intestinal mucosa, where low levels of viral replication residues 
can persistently activate the immune system, resulting in AIDS and 
eventually death.19

HIV produces cells in the reservoir that are not eliminated by 
ARV drugs and are therefore susceptible to immune clearance, but 
combination antiretroviral therapy reduces the range of HIV-specific 
T-cell responses.20

Nanomedicine

The nanomedicine-nanotechnology strategy is urgently needed to 
conquer HIV-AIDS. To improve bioavailability, the nanomedicine 
formulation efavirenz was incorporated with linear core and 
branched polypropylene oxide and polyethylene oxide micellar block 
copolymers. Aptamer surfaces used in efavirenz-loaded micelles to 
target CD4 cells were produced as an oral solution for pediatrics.21

The challenges of HIV therapy are twofold. Firstly, a single drug 
regimen that is effective, safe, well tolerated, replaces conventional 
drugs. Secondly, the development of innovative immunotherapy-based 
nanomaterials, synergized with optogenetics and omics technology to 
stop the disease and cure HIV-AIDS.22

The development of nanomedicine provides hope and opens up 
great opportunities for the availability of an effective vaccine to 
eradicate HIV-AIDS.21

There are new ways in which nanotechnology can help with 
HIV/AIDS care and prevention. Using nanotechnology platforms 
for delivery of antiretroviral medications may improve treatment 
choices.23 If patients are more likely to stick to their medication 
schedules, treatment outcomes would likely increase. Macrophages 
are key HIV viral reservoirs, and they have been targeted with 
nanoparticles using ligands such mannose, galactose, tuftsin, and 
fMLF peptides.24 One potential future advancement in treating 
viral reservoirs is the targeted co-delivery of two or more antiviral 
medicines in a nanoparticle system. Hydrophobic and hydrophilic 
medications or genes may be co-delivered using nanoparticles created 
by our lab and others; this could increase the flexibility of antiviral 
drug codelivery.25 Nanomaterials have been proven to have the ability 

to limit viral replication on their own, in addition to their use in the 
delivery of antiviral medicines. Antiviral effects can be produced by 
fullerenes, dendrimers, and inorganic nanoparticles like silver, or 
they can be enhanced by other molecules, like in the case of gold 
nanoparticles.26

Nanotechnology has the potential to improve the efficacy of cutting-
edge medical techniques like gene therapy and immunotherapy.27 The 
study of how to transport siRNA outside of viruses is one of the most 
active research fields in nanotechnology. Despite the proven success 
of siRNA delivery to HIV-specific cells, the development of safe 
and effective nanotechnology for RNAi has yet to be used to HIV/
AIDS.28 Nanotechnology has the potential to play a pivotal role in 
immunotherapy as well. Nanoimmunotherapy is progressing into 
Phase II trials, suggesting it may be the first nanotechnology-based 
treatment for HIV/AIDS.29

Additionally, preliminary research on HIV/AIDS vaccinations 
based on nanotechnology has shown encouraging results. Nanoparticles 
are a wonderful alternative to viral vectors because of their capacity to 
target specific cells and release antigens in a regulated and sustained 
manner. Animal studies have demonstrated that nanoparticles made 
of lipids and polymers can stimulate the production of antibodies and 
cell-mediated immune responses against HIV.30 

Despite the advances made, more preclinical research into the 
processes involved in nanoparticle induction of robust humoral 
and cellular immunity is needed. Research into the production of 
microbicides is still vital, in addition to ongoing vaccine development 
efforts. By facilitating the design of novel ways for nanoparticle-
based delivery of therapeutic chemicals or RNAi, nanotechnology has 
the potential to play a pivotal role in microbicide development.31

Nanomedicine has promising potential in the treatment of HIV/
AIDS, but many obstacles must first be overcome. Toxicological 
concerns, physiological stability, and mass production viability 
are just a few.32 All fields of nanomedicine face these issues, and 
many different approaches are being taken to solve them. Most 
nanotechnology-based HIV/AIDS studies to date are still in the 
preclinical stages of research.33 This suggests that a lot of obstacles 
must be overcome before these technologies can be widely used in 
the clinic. Preliminary in vitro and in vivo experiments have been 
completed, but additional work is needed with specific therapeutic 
end points to determine whether or not nanotechnology-based 
systems are effective. A lack of an appropriate animal model is one of 
the main obstacles to animal studies for HIV/AIDS treatment.34 Use 
of the HIV relative SIV in nonhuman monkey models shows parallels 
but ultimately differs from human HIV pathogenesis. Human T cells 
may now be studied in vivo thanks to the advent of humanized mice, 
or animals with a human immune compartment that can sustain HIV 
infection.35 This has made in vivo investigation and manipulation 
of HIV’s interaction with human T cells possible. Using humanized 
mice, researchers in a study looking at the targeted delivery of siRNA 
to T-cells were able to successfully reduce viremia in HIV-infected 
mice, restore CD4+ T cell numbers, and decrease endogenous viral 
replication. To speed up translational research, humanized mice can 
be used to do experiments on human cells in a more natural setting.36

The route of administration is also a crucial factor to think 
about when using nanotechnology-based delivery systems for HIV/
AIDS treatment and prevention. Studies depicted thus far mostly 
involved parenteral delivery of the formulations.37 Needle-free 
delivery modalities, such as oral, transdermal, nasal, and pulmonary 
administration, have received a lot of attention as an alternative 
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to injection administration. The convenience and friendliness of 
nonparenteral routes may make them the best option for HIV/AIDS 
medicine delivery (e.g., oral vaccine delivery).38 Advantages include 
increased patient compliance with treatment plans.39 However, there 
are restrictions on the efficacy and bioavailability of nonparenteral 
methods, and their use over the long term may cause side effects (e.g., 
potential irritation by transdermal or pulmonary route).40 Research 
of extremely effective nanoparticle delivery technologies as an 
alternative to injection/infusion of HIV/AIDS treatments is needed to 
overcome these challenges.41

Nanomaterials have been shown to have therapeutic benefits 
independent of their employment as delivery agents. Drugs designed 
using HIV’s three-dimensional structure could target the virus’s capsid, 
according to a number of studies.42 Compounds that may prevent 
HIV capsid assembly have so been found through computational and 
experimental research.43 It has been hypothesized that the structural 
interference with viral assembly is at the root of the effects seen when 
using various nanomaterials to limit viral replication in vitro.44

In vitro studies have revealed that a number of different fullerene 
(C-60)-based structures, dendrimers, and inorganic nanoparticles 
(such as gold and silver) have anti-HIV activity.45 Despite the fact that 
these efforts have not advanced beyond in vitro investigations, they 
do show the promise of therapeutic nanomaterials in blocking HIV 
replication.46

The economic impact of exploring nanotechnology-based 
systems for HIV/AIDS is also crucial, given the hardest hit and most 
vulnerable populations live in underdeveloped and economically 
impoverished nations.47 Nanotherapeutics may increase the total cost 
of antiretroviral therapy, decreasing its value. Nanotherapeutics may 
be more expensive, but their potential benefits could outweigh the 
price tag if they do what’s hoped for and reduce the number of times 
a patient needs to take a dose while still providing the same level of 
protection.48 If compared to other potential solutions, the employment 
of nanotheraepeutics in the context of emerging therapeutic modalities 
like gene therapy and immunotherapy may even lower their overall 
cost. Despite the lack of evidence, it seems reasonable to expect that 
nanotherapeutics, when compared to viral or ex vivo DC-based gene 
therapy or immunotherapy, would have advantages for large-scale 
productions.49 Nanotherapeutics for preventative approaches shouldn’t 
be more expensive than current treatments, either.50 Developing 
nanotechnology-enabled vaccinations would be one of the most cost-
effective ways to combat the HIV/AIDS pandemic around the world 
because vaccines are extensively distributed through government 
organizations.51 For efficient dissemination to economically challenged 
countries, nanotechnology-enabled microbicides may also require 
backing from governmental or nongovernmental organizations.23

The rate of scientific discovery is picking up, and it is an exciting 
time to be involved in nanotechnology studies. The medical field and 
HIV/AIDS research are two areas where it is generally agreed that 
nanotechnology will make significant contributions in the years to 
come if it is given the funding and resources.52

Eduparemiology

Eduparemiology strategies (education through proverbs and local 
wisdom) can be disseminated from teachers/lecturers to parents, 
students, and community. Some of the following proverbs need to be 
taught as values and guidelines for preventing free sex.53

In Manado, there are several relevant proverbs, such as 

a)	 “’Baru batona’ so kase vorskot” means pregnant before marriage,

b)	 “Lebe dulu de pe pajeko kong de pe sapi” is a figure of speech 
for women who are already “full” before marriage,

c)	 “Hot deng seti cuma bakubirman”, the expression that heat and 
high sex drive are only neighbors, 

d)	 “Muka bole fororo mar cinta tatap jo manyala” literally means 
“face may wrinkle but love continues” as a form of depiction 
of true love is not just physical love, but spiritual love that is 
always eternal.

In Makassar, there is a term for “naughty” women, namely “baine 
jaddalak”. There is also a woman who prostitutes herself is termed 
“nabalukang lammoroki kalenna”.

There is also the term “bunga rosina pakrasanganga” which means 
village flower. The expressions “niebaraki kamma bayao”, “bayao 
bottokmo” are often used for girls who have been deprived of their 
honor.

For men who like to hang out with prostitutes, aka male flirts/
female players, it is termed “burakne pakarena baine”. The proverb 
“sipanjariangi gauk siagang anjo bainea” means committing immoral 
acts with women.

The young man who had sex with a woman who had not yet 
become his wife was quipped through the proverb “kamma pakeang 
tanapayapi na napakemo”. The right advice from parents and 
traditional elders for youth is contained in the proverb “teako akmata 
karanjengi”, which means don’t be masher or pervert.54

From a religious-spiritual perspective, Allah in QS. Al Israa (32) 
has made a will that humans stay away from adultery, including being 
alone in a quiet place, dating, revealing aurat, and all behaviors that 
cause lust.55

Furthermore, Hadits Riwayat (HR) Bukhari 6243 and HR Muslim 
2657 (21) advised to stay away from adultery of the eyes, ears, mouth, 
hands, feet, heart, and farji (genitalia organs).

Conclusion
56The perspective of nanoeduparemiology, which combines 

spirituality, religions, proverbs, local wisdom, high-throughput 
and single-cell T cell receptor sequencing technologies, -omics 
technologies, genetics, environment, policy and regulation are 
expected to prevent increasement of HIV/AIDS. Therefore, multi-
sector collaboration and synergy is a must to create this harmony 
towards meaningful life.

Conflicts of interest
The authors report no conflicts of interest. 

Acknowledgements
None.

Funding
None.

References
1.	 Vanhamel J, Bruggemans A, Debyser Z. Establishment of latent HIV–1 

reservoirs: what do we really know? J Virus Erad. 2019;5(1):3–9.

2.	 Moretti S, Sara V, Leonardo S, et al. Advances in SIV/SHIV Non–Hu-
man Primate Models of Neuro AIDS. Pathogens. 2021;10(8):1018.

https://doi.org/10.15406/ipmrj.2022.07.00313
https://pubmed.ncbi.nlm.nih.gov/30800420/
https://pubmed.ncbi.nlm.nih.gov/30800420/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8398602/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8398602/


Nanoeduparemiological perspectives on HIV-AIDS 103
Copyright:

©2022 Anurogo

Citation: Anurogo D. Nanoeduparemiological perspectives on HIV-AIDS. Int Phys Med Rehab J. 2022;7(2):100‒104. DOI: 10.15406/ipmrj.2022.07.00313

3.	 Devanathan AS, Cottrell ML. Pharmacology of HIV Cure: Site of Ac-
tion. Clin Pharmacol Ther. 2021;109(4):841–855.

4.	 Amrita D, Shinjini M, Jennifer Z, et al. Dynamic needs and challenges 
of people with drug–resistant tuberculosis and HIV in South Africa: a 
qualitative study. The Lancet Global Health. 2021;9(4):479–488.

5.	 Rameshkumar MR, Arunagirinathan N. Drug–resistant bacterial infec-
tions in HIV patients. Advances in HIV and AIDS Control. 2018: 83.

6.	 Salim JP. CRISPR–Cas9 Potential in Eradicating HIV Latent Reservoir 
as The Up–to–date Therapy For HIV–1. Sriwijaya Journal of Medicine. 
2021;4(1):9–16.

7.	 Alimonti JB, Ball TB, Fowke KR. Mechanisms of CD4+ T lymphocyte 
cell death in human immunodeficiency virus infection and AIDS. Jour-
nal of general Virology. 2003;84(7):1649–1661.

8.	 Ruxrungtham KT, Brown, Phanuphak P. Hiv/aids in asia. The Lancet. 
2004;364(9428):69–82.

9.	 Weiss M. Prejudice before pride: Rise of an anticipatory countermove-
ment. in APSA 2010. Annual Meeting Paper. 2010:1–25.

10.	 Chiwara TB. Guidelines for improving HIV/AIDS communication for 
women in Zimbabwe. 2017.

11.	 Sehgal P. Prevention and control of AIDS: the role of NGOs. Health 
Millions. 1991;17(4):31–33.

12.	 Grose RG, Emily HB, CareyRB, et al. The youth HIV policy advisors 
programme: Creating change agents and policy leaders. Health Educa-
tion Journal. 2022;81(3):00178969211073416.

13.	 Siritientong T, Thet D, Methaneethorn J, et al. Pharmacokinetic Out-
comes of the Interactions of Antiretroviral Agents with Food and 
Supplements: A Systematic Review and Meta–Analysis. Nutrients. 
2022;14(3):520.

14.	 Pereira LF. Principles of HIV Treatment, in HIV Psychiatry. Springer. 
2022:391–413.

15.	 Joseph P, Karunia PW, Carla MAPinto, et al. A model for type Ii diabetes 
in an HIV–infected patient under highly active antiretroviral therapy. 
Chaos, Solitons & Fractals. 2022;155:111716.

16.	 Nunzia P, Simona C, Citarella A, et al. Evolution in Real–World Thera-
peutic Strategies for HIV Treatment: A Retrospective Study in Southern 
Italy, 2014–2020. Journal of clinical medicine. 2022;11(1):161.

17.	 Pal K, M. Iyer. 12 Antiviral Drugs as Tools. Viral and Antiviral Nano-
materials: Synthesis, Properties, Characterization, and Application. 
2022:229.

18.	 Christensen BL, Tan DH. An up–to–date evaluation of dolutegravir/ab-
acavir/lamivudine for the treatment of HIV. Expert Opinion on Pharma-
cotherapy. 2022;23(4):439–446.

19.	 Steven GD, Nancie A, Paula C, et al. Research priorities for an HIV 
cure: International AIDS Society Global Scientific Strategy 2021. Natu-
re Medicine. 2021;27(12):2085–2098.

20.	 Warren JA, Clutton G, Goonetilleke N. Harnessing CD8(+) T Cells 
Under HIV Antiretroviral Therapy. Frontiers in immunology. 2019; 
10:291–291.

21.	 Divya S, Lakshmi NR, Prakash S, et al. Nanoparticle–based Strategies 
to Target HIV–Infected Cells. Colloids and Surfaces B: Biointerfaces. 
2022;213:112405.

22.	 Bowen A, Sweeney EE, Fernandes R. Nanoparticle–based immunoen-
gineered approaches for combating HIV. Frontiers in Immunology. 
2020;11:789.

23.	 Ameya KR, Malvika V, Paramesh K, et al. Nanotechnology approaches 
for global infectious diseases. Nature Nanotechnology. 2021;16(4):369–
384.

24.	 Leila FA, Fouad D, Mehrukh Z, et al. Novel Nanotechnology–Based 
Approaches for Targeting HIV Reservoirs. Polymers. 2022;14(15):3090.

25.	 Kuan JC, Adam PJ, Franziska LG, et al. Recent advances in prodrug–ba-
sed nanoparticle therapeutics. European Journal of Pharmaceutics and 
Biopharmaceutics. 2021;165:219–243.

26.	 Maus A, Strait L, Zhu D. Nanoparticles as delivery vehicles for antiviral 
therapeutic drugs. Engineered Regeneration. 2021;2:31–46.

27.	 Tewodros Mamo, E Ashley Moseman, Nagesh Kolishetti, et al. Emer-
ging Nanotechnology Approaches for Hiv/Aids Treatment and Preven-
tion: A Review. Nanomedicine (Lond).2010;5(2):269–285.

28.	 Esinam E. Agbosu, Scott Ledger, Anthony D. Kelleher, et al. Targeted 
nanocarrier delivery of RNA therapeutics to control HIV infection. 
Pharmaceutic. 2022;14(7):1352.

29.	 Saha S, Dasgupta S, Barui A. Nanotechnology–based interventions for 
interactions with the immune system. Food, Medical, and Environmen-
tal Applications of Nanomaterials. 2022:379–412.

30.	 William Ho, Mingzhu G, Fengqiao L, et al. Next‐Generation Vaccines: 
Nanoparticle‐Mediated DNA and mRNA Delivery. Advanced Healthca-
re Materials. 2021;10(8):2001812.

31.	 Yang J, Jia C, Yang J. Designing nanoparticle–based drug delivery sys-
tems for precision medicine. International Journal of Medical Sciences. 
2021;18(13):2943.

32.	 Edwin CSN, Samuel OO, Sodiq KL, et al. Nanoparticle delivery sys-
tem, highly active antiretroviral therapy, and testicular morpholo-
gy: The role of stereology. Pharmacology Research & Perspectives. 
2021;9(3):e00776.

33.	 Rishabha M, Shivkanya F, Swati V, et al. Commercial utilities and future 
perspective of nanomedicines. PeerJ. 2021; 9:e12392.

34.	 Weichseldorfer M, Reitz M, Latinovic OS. Past HIV–1 medications and 
the current status of combined antiretroviral therapy options for HIV–1 
patients. Pharmaceutics. 2021;13(11):1798.

35.	 Gauthier T, Nicolas H, Caroline P, et al. Interests of the Non–Human 
Primate Models for HIV Cure Research. Vaccines. 2021;9(9): 958.

36.	 Victor Garcia J. Humanized mice for HIV and AIDS research. Curr 
Opin Virol. 2016;19:56–64.

37.	 Matilde DL, Ana MLE, Ana SC, et al. Nanotechnologies for the delivery 
of biologicals: Historical perspective and current landscape. Advanced 
Drug Delivery Reviews. 2021;176:113899.

38.	 Bharti M, Shamama J, Muhammad HS, et al. Nanocarriers–Assisted 
Needle–Free Vaccine Delivery Through Oral and Intranasal Trans-
mucosal Routes: A Novel Therapeutic Conduit. Front Pharmacol. 
2021;12:757761.

39.	 Gidal, B, Detyniecki K. Rescue therapies for seizure clusters: pharmaco-
logy and target of treatments. Epilepsia. 2022;63:S34–S44.

40.	 Benson HA, Roberts MS. Challenges and Innovations of Controlled 
Drug Delivery. Fundamentals of Drug Delivery. 2021:1–14.

41.	 Nourizadeh H, Doostkam M, Seyfi MM, et al. StatNano Applied and 
Industrial Series Nano–pharmaceutical Products. 2021.

42.	 Chen L, Liang J. An overview of functional nanoparticles as novel emer-
ging antiviral therapeutic agents. Materials Science and Engineering. 
2020;112:110924.

43.	 Mostashari RT, Saghaie L, Fassihi A. HIV‐1 Entry Inhibitors: A Review 
of Experimental and Computational Studies. Chemistry & Biodiversity. 
2018;15(10):e1800159.

44.	 Saurabh S, Mahavir BC, Arun KK, et al. Nanomedicine based approa-
ches for combating viral infections. Journal of Controlled Release. 
2021;338:80–104.

45.	 Abuzer AY, Sibel C, Merve Z, et al. Therapeutic nanoparticles and their 
targeted delivery applications. Molecules. 2020;25(9): 2193.

https://doi.org/10.15406/ipmrj.2022.07.00313
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8284849/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8284849/
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30548-9/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30548-9/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30548-9/fulltext
https://www.intechopen.com/chapters/62249
https://www.intechopen.com/chapters/62249
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.19110-0
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.19110-0
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/vir.0.19110-0
https://www.thelancet.com/journals/lancet/article/PIIS0140673604165938/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140673604165938/fulltext
https://uir.unisa.ac.za/handle/10500/23785
https://uir.unisa.ac.za/handle/10500/23785
https://brain.unboundmedicine.com/medline/citation/12284229/Prevention_and_control_of_AIDS:_the_role_of_NGOs_
https://brain.unboundmedicine.com/medline/citation/12284229/Prevention_and_control_of_AIDS:_the_role_of_NGOs_
https://journals.sagepub.com/doi/abs/10.1177/00178969211073416
https://journals.sagepub.com/doi/abs/10.1177/00178969211073416
https://journals.sagepub.com/doi/abs/10.1177/00178969211073416
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8840371/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8840371/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8840371/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8840371/
https://www.sciencedirect.com/science/article/abs/pii/S0960077921010705
https://www.sciencedirect.com/science/article/abs/pii/S0960077921010705
https://www.sciencedirect.com/science/article/abs/pii/S0960077921010705
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8745745/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8745745/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8745745/
https://www.tandfonline.com/doi/abs/10.1080/14656566.2022.2029409
https://www.tandfonline.com/doi/abs/10.1080/14656566.2022.2029409
https://www.tandfonline.com/doi/abs/10.1080/14656566.2022.2029409
https://www.nature.com/articles/s41591-021-01590-5
https://www.nature.com/articles/s41591-021-01590-5
https://www.nature.com/articles/s41591-021-01590-5
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00291/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00291/full
https://www.frontiersin.org/articles/10.3389/fimmu.2019.00291/full
https://www.sciencedirect.com/science/article/abs/pii/S0927776522000881
https://www.sciencedirect.com/science/article/abs/pii/S0927776522000881
https://www.sciencedirect.com/science/article/abs/pii/S0927776522000881
https://www.nature.com/articles/s41565-021-00866-8
https://www.nature.com/articles/s41565-021-00866-8
https://www.nature.com/articles/s41565-021-00866-8
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9370744/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9370744/
https://www.sciencedirect.com/science/article/pii/S0939641121001235
https://www.sciencedirect.com/science/article/pii/S0939641121001235
https://www.sciencedirect.com/science/article/pii/S0939641121001235
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2861897/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9324444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9324444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9324444/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7995055/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7995055/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7995055/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8241788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8241788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8241788/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8189564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8189564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8189564/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8189564/
https://peerj.com/articles/12392/
https://peerj.com/articles/12392/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8621549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8621549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8621549/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8472852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8472852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5021593/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5021593/
https://www.sciencedirect.com/science/article/pii/S0169409X21002921
https://www.sciencedirect.com/science/article/pii/S0169409X21002921
https://www.sciencedirect.com/science/article/pii/S0169409X21002921
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8787087/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8787087/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8787087/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8787087/
https://onlinelibrary.wiley.com/doi/epdf/10.1111/epi.17341
https://onlinelibrary.wiley.com/doi/epdf/10.1111/epi.17341
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119769644.ch1
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781119769644.ch1
https://statnano.com/publications/5079/Nano-pharmaceutical-Products
https://statnano.com/publications/5079/Nano-pharmaceutical-Products
https://www.sciencedirect.com/science/article/pii/S0928493119300475
https://www.sciencedirect.com/science/article/pii/S0928493119300475
https://www.sciencedirect.com/science/article/pii/S0928493119300475
https://onlinelibrary.wiley.com/doi/abs/10.1002/cbdv.201800159
https://onlinelibrary.wiley.com/doi/abs/10.1002/cbdv.201800159
https://onlinelibrary.wiley.com/doi/abs/10.1002/cbdv.201800159
https://www.sciencedirect.com/science/article/abs/pii/S016836592100417X
https://www.sciencedirect.com/science/article/abs/pii/S016836592100417X
https://www.sciencedirect.com/science/article/abs/pii/S016836592100417X
https://www.mdpi.com/1420-3049/25/9/2193
https://www.mdpi.com/1420-3049/25/9/2193


Nanoeduparemiological perspectives on HIV-AIDS 104
Copyright:

©2022 Anurogo

Citation: Anurogo D. Nanoeduparemiological perspectives on HIV-AIDS. Int Phys Med Rehab J. 2022;7(2):100‒104. DOI: 10.15406/ipmrj.2022.07.00313

46.	 Teklay G, Tsehaye A, Hamed B, et al. Nano–targeted drug delivery 
approaches for viral infections. Emerging Nanomaterials and Nano–
Based Drug Delivery Approaches to Combat Antimicrobial Resistance. 
2022:233–260.

47.	 Haacker M. The impact of HIV/AIDS on government finance and public 
services. The macroeconomics of HIV/AIDS. 2004:198–258.

48.	 Yu G, John CK, Danni Y, et al. Recent developments of nanotherapeuti-
cs for targeted and long–acting, combination HIV chemotherapy. Eur J 
Pharm Biopharm. 2019;138:75–91.

49.	 Carina P, Ana IM, Liane IFM, et al. Preclinical models and technolo-
gies to advance nanovaccine development. Advanced Drug Delivery 
Reviews. 2021;172:148–182.

50.	 Mukherjee B. et al. Recent developments in cancer vaccines: where are 
we? Nanotherapeutics in Cancer Vaccination and Challenges. 2022:29–
75.

51.	 Yusuf O, Ajibola A, Umar M, et al. Recent advances on therapeutic po-
tentials of gold and silver nanobiomaterials for human viral diseases. 
Current Research in Chemical Biology. 2022;2:100021.

52.	 Samer B, Adeel M, Tiziano T, et al. The History of Nanoscience and Na-
notechnology: From Chemical–Physical Applications to Nanomedicine. 
Molecules. 2019;25(1):112.

53.	 Anurogo D. Perspektif Nanoeduparemiologi pada HIV–AIDS. 2017.

54.	 Maneechukate S. Karakter masyarakat Indonesia berdasarkan peribaha-
sa. Indonesian Language Education and Literature. 2018;4(1): 91–102.

55.	 Baldwin JE. Prostitution, Islamic law and Ottoman societies. Journal of 
the Economic and Social History of the Orient. 2012;55(1): 117–152.

56.	 Pai JA, Satpathy AT. High–throughput and single–cell T cell receptor 
sequencing technologies. Nature Methods. 2021;18(8): 881–892.

https://doi.org/10.15406/ipmrj.2022.07.00313
https://www.imf.org/external/pubs/ft/AIDS/eng/chapter7.pdf
https://www.imf.org/external/pubs/ft/AIDS/eng/chapter7.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6482852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6482852/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6482852/
https://www.sciencedirect.com/science/article/abs/pii/S0169409X21000661
https://www.sciencedirect.com/science/article/abs/pii/S0169409X21000661
https://www.sciencedirect.com/science/article/abs/pii/S0169409X21000661
https://www.sciencedirect.com/science/article/pii/S2666246922000039
https://www.sciencedirect.com/science/article/pii/S2666246922000039
https://www.sciencedirect.com/science/article/pii/S2666246922000039
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6982820/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6982820/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6982820/
https://www.republika.co.id/berita/p0h0sx/perspektif-nanoeduparemiologi-pada-hivaids
https://www.syekhnurjati.ac.id/jurnal/index.php/jeill/article/view/2628/1983
https://www.syekhnurjati.ac.id/jurnal/index.php/jeill/article/view/2628/1983
https://brill.com/view/journals/jesh/55/1/article-p117_4.xml?language=en
https://brill.com/view/journals/jesh/55/1/article-p117_4.xml?language=en
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9345561/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9345561/

	Title
	Abstract 
	Keywords
	Abbreviations
	Introduction 
	Management 
	Nanomedicine 
	Eduparemiology 
	In Manado, there are several relevant proverbs, such as 

	Conclusion 
	Conflicts of interest 
	Acknowledgements
	Funding
	References
	Figure 1 

