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Abstract: Retinoids regulate the cell apoptosis, differentiation and proliferation. Anti-wrinkle properties of 

retinoids promote keratinocytes proliferation, strengthen the protective function of the epidermis, restrain 

transepidermal water loss, protect collagen against degradation and inhibit metalloproteinases activity. 

Despite of all the technological advances in skin care, Retinol is STILL the gold standard in anti-ageing! 

Retinol is fantastic for treating lines & wrinkles no matter what your skin type or secondary skin concerns. 

Lines & wrinkles aren’t the only thing this wonder-ingredient can treat though.While it may seem like the 

latest must-have ingredient of the moment, a type of retinoid was approved by the U.S. Food and Drug 

Administration for use as a topical acne treatment back in 1971. It was tretinoin, which prevents pores from 

clogging, as well as reduces and prevents acne scars. It didn’t take long for dermatologists and their 

patients to notice that this retinoid had potent anti-aging properties. As it spurs faster turnover of surface 

skin cells and boosts collagen, it also improves skin tone and reduces fine lines and wrinkles 
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I. INTRODUCTION 

Retinoids are one of the most widely researched ingredients for caring for maturing skin. Given this, it’s no surprise 

that this class of vitamin A derivatives is often touted as the gold standard for reducing the appearance of fine lines, 

wrinkles, large pores, and more. 

But before you head to your local drugstore, it’s important to understand how retinoids work and which retinoids are 

best suited for your skin care goals. Although many retinoids are available over the counter (OTC), your dermatologist 

can prescribe stronger formulas tailored to your needs. 

 

How do retinoids work? 

Retinoids work by neutralizing free radicals in the skin that may be causing collagen damage. They can also enhance 

skin shedding and reduce inflammation. 

Retinoids work by boosting collagen and increasing cell turnover 

Collagen is a protein that makes up your bone, cartilage, and skin. Collagen decreases and rapidly breaks down as you 

age. As a result, you may show signs of aging, such as wrinkled skin. Retinoids have an anti-aging effect by increasing 

collagen production. 

Topical retinoids quickly remove dead skin cells and help produce new ones, which unclogs your pores. Oral retinoids 

help eliminate excess oils, which cause acne. 

 

What are free radicals? 

It’s a complicated scientific concept, but it helps to understand that free radicals are basically unstable molecules that 

cause damage to our skin cells. It’s difficult to avoid free radicals, as they can be naturally produced in the body and 

they can also be caused by exposure to toxins, environmental pollution, and ultraviolet light exposure. 

 

Was this helpful? 

Retinoids also increase cell turnover in the skin, making way for new cell growth. According to an older but well-cited 

2006 study, they can boost the production of hyaluronic acid and collagen in the skin and reduce the breakdown of 

collagen that already exists in the skin. 
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Collagen is essential to strong, youthful-looking skin. As you mature, your body begins to produce less collagen and 

elastin. Your body also begins to break down your collagen, elastin, and fat stores. This can contribute to thin and 

sagging skin, fine lines, and wrinkles. 

In addition to preserving your collagen stores, retinoids can also promote new collagen production. This may help “fill 

in” or reduce the appearance of existing wrinkles and help prevent new ones from forming. 

You may also see improvements in: 

 Skin texture 

 Hydration levels 

 Tone 

 Age spots 

 Overall pigmentation 

For retinoids to work, you must use them on a continuous basis. You may also need to switch products over time. 

 

Which retinoid is right for you? 

There are six main types of retinoids used in the treatment of wrinkles: 

 Retinyl palmitate. This is the least-potent OTC retinoid. You may want to consider this option if you have 

sensitive or excessively dry skin and minimal wrinkling. 

 Retinaldehyde. This is an OTC retinoid that’s stronger than retinol. If you have sensitive or delicate skin, but 

still want to see more effects without a prescription, this may be a good option for you. 

 Retinol. This is the standard ingredient found in OTC retinoid products. 

 Tretinoin. This is a potent retinoid available by prescription only. You may want to consider this option if 

you’ve tried retinol and are seeking stronger pro-aging support. 

 Tazarotene. This is the most powerful retinoid, available by prescription only. If your skin tolerates retinoid 

products well and you’re looking for enhanced results, you may want to consider this option. 

 Adapalene. This retinoid is now available OTC. If you’re looking for an effective, affordable treatment 

without a prescription, you may want to give this option a try. It’s also the first FDA-approved OTC retinoid 

for acne. 

How a retinoid is formulated can also affect how effective it is. For example, alcohol-based gels are considered the 

most effective formulations because of how easily the skin absorbs them. They’re often used for oily or acne-prone 

skin, though they can be dry  .if you have more mature or dry skin, you may react more favorably to the nourishing 

effects of cream-based retinoids. 

 

Benefits of Retinoids 

Retinoids are often a staple in skincare routines because of their desirable effects on the skin. 

Namely, retinoids benefit the skin by clearing mild to severe acne, evening out irregular skin texture or tone, and 

preventing acne scars.2 Research has found that retinoids inhibit the growth of blemishes that form when dead skin 

cells and excess oils clog the pores.12 

Retinoids also help reduce signs of aging, such as fine lines and wrinkles.13 A review published in 2020 examined 180 

studies in which people used tretinoin for three to 24 months. The researchers found that tretinoin reduced signs of 

premature aging due to sun exposure in one month. 

Retinoids are the reigning holy grail of the skincare world; you’d be hard-pressed to find someone who hasn’t heard of 

this renowned ingredient. But with so many persistent myths, most people still don’t know how retinoids work. As one 

of the most powerful ingredients for reversing the signs of aging, retinoids are the group you should get to know. 

 

What Are the Different Forms? 

Retinol, retinyl palmitate and retinoic acid are all types of retinoids, but they are not all the same and vary in strength. 

Retinoic acid is the only one of the three that directly affects the skin, and it is only available by prescription. The other 
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types of retinoids used in over-the-counter beauty products are still effective, but the process is slower. The skin has 

enzymes that naturally convert retinol and retinyl palmitate into retinoic acid. 

 

Natural vs. Synthetic 

There are natural and synthetic retinoids. Natural retinoids come directly from vitamin A. Synthetic retinoids are man-

made. Both trigger receptors in your skin. But synthetic retinoids don’t trigger as many, so they tend to be less 

irritating. That also means they may not work as well. 

 

What It Does ? 

Retinoids, originally used to treat acne and clear blackheads, are still used for that purpose today. Somewhere along the 

lines, it was discovered that retinoids also had remarkable anti-aging effects. Retinoids not only reverse the signs of 

natural aging, but they can also repair sun damage on the skin. Retinoids have been shown to reduce the appearance of 

fine lines and wrinkles, smooth the skin and even the tone. Retinoic acid, specifically tretinoin, also fights teenage acne, 

but is used for acne in those of all ages and sexes. 

 

II. RETINOID THERAPY 

Multiple studies within the literature have sought to determine the optimal concentration of tretinoin to balance its 

beneficial and deleterious effects. The standard treatment dose of tretinoin cream is 0.05%, applied nightly. This 

administration protocol shows an improvement in fine wrinkle effacement in approximately 3 months. Changes in the 

dermal layer were seen after 12 months of continued treatment, at which point new collagen fibre formation and elastic 

material reduction were seen, histologically. 

To date, there have been two randomised, controlled, double-blinded studies performed with both studies showing a 

more significant improvement in epidermal wrinkle effacement using a 0.05% over a 0.01% concentration of tretinoin. 

In other studies, 0.1% was compared with a 0.025% concentration of tretinoin and followed over an 8-month period. In 

looking at epidermal changes, no statistically significant difference was seen between the two concentrations. Other 

studies have investigated lower tretinoin concentrations for longer durations. Olsen et al. studied the daily application of 

0.05% and 0.01% versus a placebo for 11 months. Statistically significant improvements of both concentrations over 

the placebo were seen. Nyirady et al. studied the daily application of 0.02% and 0.05% tretinoin cream for 24 months 

and found no statistically significant difference in clinical outcomes. In a porcine model, Hung et al. treated eight 

animals with 0.05% tretinoin cream daily for 10 days prior to partial-thickness skin wounding. This study concluded 

that continued treatment with topical tretinoin before wounding caused an acceleration of epithelial wound healing but 

continued treatment after wounding retarded reepithelialisation. 

Other studies have looked at higher concentrations of tretinoin cream for shorter durations. Kligman et al. noted that the 

use of 0.25% tretinoin cream, used every other night for 14 days, yielded similar clinical and histological improvement 

after 4–6 weeks that a 0.05% concentration did after 12 months. This use of higher concentrations over a shorter course 

of therapy was later termed ‘rapid retinisation’.Multiple other studies noted that discontinuation and/or truncation of 

tretinoin therapy resulted in the reversal of the epidermal effects. 

Retinol-containing products have been in use, cosmetically, since 1984.[1] The use of retinol was widely accepted after 

Kang et al. published a study showing that retinol induces epidermal thickening in a similar manner as retinoic acid, but 

with minimal side effects, unlike tretinoin.[35] Retinol causes less transepidermal water loss, irritancy, erythema and 

scaling compared to tretinoin. Likewise, clinical studies proved retinol’s relative capacity in monotherapy to produce 

fine wrinkle effacement. 

 

Prescription or Over-the-Counter? 

You can buy some retinoids, like adapalene (Differin), at the store. But you need a prescription for stronger ones like 

tretinoin (Retin-A). You can also get retinols at the store, which your body then changes to retinoids. They’re not as 

strong, so they’re less likely to make your skin red or itchy. And they take longer to work. 
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How to Use Retinoids ? 

At night, put a small amount (about the size of a pea) on your entire face and rub it in. Using more than that can cause 

itching, redness, or drying. 

 

Don’t Wear Them During the Day 

Retinoids break down in the sun. That’s why you should put them on at night before you go to bed. They don’t raise 

your risk of getting sunburn. But it’s smart to always use sunscreen – whether you’re using retinoids or not. 

 

Marketed Products  
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Begin in Your Mid-20s or Early 30s 

Thirty has long been the banner year for introducing retinol into one’s routine, but many women are starting before 

then, motivated by early signs of aging, such as sun spots or crows feet, or simply eager to get a head start and utilize 

the latest technologies—under the careful watch of their dermatologist. “Your mid-twenties are a great time to start 

using retinol,” says Ellen Marmur, MD, New York City-based board-certified dermatologist.  “Many patients who have 

used it for years swear by it.” 

But the best time to start retinol really depends on your specific skincare concerns. For example, if you’re dealing with 

acne in your teens, Garshick says that it can be a good time to start looking into incorporating this ingredient into your 

routine. For preventive measures against fine lines and other signs of aging (such as fine lines, wrinkles, dark spots, 

discoloration, etc.), you’ll want to start in your 20s and 30s. To treat those signs of aging skin when they actually occur, 

you should start in your 40s and 50s.  

 

The History of Retinoids for Wrinkles 

The use of retinoids in skincare and for medical purposes dates all the way back to Ancient Egypt. At the time, 

Egyptians used animal livers to combat endemic night blindness (yuck). 

The liver contains high concentrations of Vitamin A, and though these ancient people didn’t know exactly why their 

concoctions worked… they did! The Egyptians had stumbled onto a use for Vitamin A that persists all the way to 

current times. 

Retinoids gained the attention of the medical community in the early 1900s for a few reasons. 

Scientists isolated Vitamin A from an egg yolk for the first time and launched an improved ability to replicate and attain 

Vitamin A at any meaningful scale. 

In the following decades, scientists also began to recognize that low levels of Vitamin A were associated with skin and 

eye conditions. 

Around the same time, researchers made a connection to certain cancers when rats that were fed a diet deficient in 

Vitamin A developed carcinomas of the stomach. 
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Modern Vitamin A usage really took off in the 1970s, when doctors first began prescribing retinoids for acne treatment. 

During this time doctors and their patients noticed additional benefits, such as the reduced appearance of fine lines and 

wrinkles, and Vitamin A became the first Vitamin approved by the U.S. Food and Drug Administration as an anti-

wrinkle agent. 

As practitioners learned more about Vitamin A’s capabilities in reducing the appearance of wrinkles and its ability to 

tighten pores, combating aging quickly became one of its primary uses. 

Today, accessing retinoids is easier than ever, with both over-the-counter (OTC) options and prescription retinoids (Rx) 

for wrinkles in plentiful supply and variety. More retinoid options exist today than most people realize or care to know. 

But not all prescription retinoids are created equal. Thankfully, dermatologists know which retinoids to use for wrinkles 

and skin care treatments—and why stronger isn’t always better. 

 

Layers of the Skin 

Epidermis: The thin uppermost “crust” of the skin contains cells that produce pigment (melanocytes) and protect the 

immune system (Langerhans cells). 

Dermis: The dermis is the thickest skin layer, making up 90% of the skin’s thickness, and contains connective tissue, 

blood vessels, nerve endings, and oil and sweat glands. This is where hair follicles reside. 

Subcutaneous Tissue: Made up mostly of fat and connective tissue, this is also home to larger blood vessels and nerves. 

This is the cushioned layer of the skin that also serves to regulate body temperature. 

Fig- Layers of skin 

 

Side effects of using retinol may include: 

 Redness 

 Irritation 

 Burning 

 Itching 

 Dry skin 

 Flaking and peeling of the skin 

 Increased sensitivity to the sun 

 Skin cancer 
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III. CONCLUSION 

Most of the performed studies emphasized the importance of an appropriate combination of active ingredients, 

excipients, and technological processes to obtain a stable cosmetic product that is effective and well tolerated. When a 

suitable formulation is used, significant clinical effects on the skin are obtained as with tretinoin, but with fewer side 

effects. Consequently, such a formulation leads to better user compliance and satisfaction. However, considering the 

limitations of the performed studies, there is a need for additional studies that will provide new information and insights 

to support the use of different retinoids in antiaging treatments. 

 

REFERENCES 

[1]. Baumann, L. (2007a). Skin ageing and its treatment. The Journal of Pathology, 211(2), 241–251. 

https://doi.org/10.1002/path.2098 

[2]. Mukherjee, S. A., Date, A. A., Patravale, V., Körting, H. C., Roeder, A., &Weindl, G. (2006). Retinoids in 

the treatment of skin aging: an overview of clinical efficacy and safety. Clinical Interventions in Aging, 1(4), 

327–348. https://doi.org/10.2147/ciia.2006.1.4.327 

[3]. Zasada, M., &Budzisz, E. (2019b). Retinoids: active molecules influencing skin structure formation in 

cosmetic and dermatological treatments. PostepyDermatologii I Alergologii, 36(4), 392–397. 

https://doi.org/10.5114/ada.2019.87443 

[4]. Baumgartner, S., Kristl, J., Vrečer, F., Vodopivec, P., &Zorko, B. (2000). Optimisation of floating matrix 

tablets and evaluation of their gastric residence time. International Journal of Pharmaceutics, 195(1–2), 125–

135. https://doi.org/10.1016/s0378-5173(99)00378-6 

[5]. Baumann, L. (2007a). Skin ageing and its treatment. The Journal of Pathology, 211(2), 241–251. 

https://doi.org/10.1002/path.2098 Buchanan, P. J., & Gilman, R. H. (2016). Retinoids: literature review and 

suggested algorithm for use prior to facial resurfacing procedures. Journal of Cutaneous and Aesthetic 

Surgery, 9(3), 139. https://doi.org/10.4103/0974-2077.191653 

[6]. Childs, B. G., Durik, M., Baker, D. J., & Van Deursen, J. M. (2015). Cellular senescence in aging and age-

related disease: from mechanisms to therapy. Nature Medicine, 21(12), 1424–1435. 

https://doi.org/10.1038/nm.4000 

[7]. Baumann, L. (2007a). Skin ageing and its treatment. The Journal of Pathology, 211(2), 241–251. 

https://doi.org/10.1002/path.2098 Buchanan, P. J., & Gilman, R. H. (2016). Retinoids: literature review and 

suggested algorithm for use prior to facial resurfacing procedures. Journal of Cutaneous and Aesthetic 

Surgery, 9(3), 139. https://doi.org/10.4103/0974-2077.191653Csiszár, A., Labinskyy, N., Smith, K., Rivera, 

A., Orosz, Z., &Ungvári, Z. (2007). Vasculoprotective effects of Anti-Tumor Necrosis Factor-Α treatment in 

aging. The American Journal of Pathology, 170(1), 388–398. https://doi.org/10.2353/ajpath.2007.060708 

[8]. Dave, B., Amin, A., & Patel, M. M. (2004). Gastroretentive drug delivery system of ranitidine hydrochloride: 

Formulation and in vitro evaluation. AAPS PharmSciTech, 5(2), 77–82. https://doi.org/10.1208/pt050234 

[9]. Csiszár, A., Labinskyy, N., Smith, K., Rivera, A., Orosz, Z., &Ungvári, Z. (2007). Vasculoprotective effects 

of Anti-Tumor Necrosis Factor-Α treatment in aging. The American Journal of Pathology, 170(1), 388–398. 

https://doi.org/10.2353/ajpath.2007.060708 

[10]. Fernando, I., Ford, H. T., Powles, T. J., Ashley, S., Glees, J., Torr, M., Grafton, D., & Harmer, C. (1996). 

Factors affecting acute skin toxicity in patients having breast irradiation after conservative surgery: A 

prospective study of treatment practice at the Royal Marsden Hospital. Clinical Oncology, 8(4), 226–233. 

https://doi.org/10.1016/s0936-6555(05)80657-0 

[11]. Fisher, G. J., Datta, S. C., Talwar, H. S., Wang, Z. Q., Varani, J., Kang, S., & Voorhees, J. J. (1996). 

Molecular basis of sun-induced premature skin ageing and retinoid antagonism. Nature, 379(6563), 335–339. 

https://doi.org/10.1038/379335a0 

[12]. Fisher, G. J., Quan, T., Purohit, T., Shao, Y., Cho, M. K., Torebjörk, H. E., Varani, J., Kang, S., & Voorhees, 

J. J. (2009). Collagen fragmentation promotes oxidative stress and elevates matrix metalloproteinase-1 in 

fibroblasts in aged human skin. The American Journal of Pathology, 174(1), 101–114. 

https://doi.org/10.2353/ajpath.2009.080599 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 3, Issue 3, December 2023 

Copyright to IJARSCT  DOI: 10.48175/568                489 

www.ijarsct.co.in                                                   

Impact Factor: 7.301 

[13]. Hashimoto, M. (2010). Role of antioxidants in the skin: Anti-aging effects. Journal of Dermatological 

Science, 58(2), 85–90. https://doi.org/10.1016/j.jdermsci.2010.03.003 

[14]. Fisher, G. J., Wang, Z. Q., Datta, S. C., Varani, J., Kang, S., & Voorhees, J. J. (1997). Pathophysiology of 

premature skin aging induced by ultraviolet light. The New England Journal of Medicine, 337(20), 1419–

1429. https://doi.org/10.1056/nejm199711133372003 

[15]. Fisher, G. J., Wang, Z. Q., Datta, S. C., Varani, J., Kang, S., & Voorhees, J. J. (1997). Pathophysiology of 

premature skin aging induced by ultraviolet light. The New England Journal of Medicine, 337(20), 1419–

1429. https://doi.org/10.1056/nejm199711133372003Heitner, S. B., Jacoby, D., Lester, S. J., Owens, A. T., 

Wang, A., Zhang, D., Lambing, J. L., Lee, J., Semigran, M. J., &Sehnert, A. J. (2019). Mavacamten treatment 

for Obstructive Hypertrophic cardiomyopathy. Annals of Internal Medicine, 170(11), 741. 

https://doi.org/10.7326/m18-3016 

[16]. Kaczvinsky, J. R., Griffiths, C., Schnicker, M. S., & Li, J. (2009). Efficacy of anti‐aging products for 

periorbital wrinkles as measured by 3‐D imaging. Journal of Cosmetic Dermatology, 8(3), 228–233. 

https://doi.org/10.1111/j.1473-2165.2009.00444.x 

[17]. Fisher, G. J., Wang, Z. Q., Datta, S. C., Varani, J., Kang, S., & Voorhees, J. J. (1997). Pathophysiology of 

premature skin aging induced by ultraviolet light. The New England Journal of Medicine, 337(20), 1419–

1429. https://doi.org/10.1056/nejm199711133372003Huertas, A. C. M., Schmelzer, C. E., Hoehenwarter, W., 

Heyroth, F., & Heinz, A. (2016). Molecular-level insights into aging processes of skin elastin. Biochimie, 

128–129, 163–173. https://doi.org/10.1016/j.biochi.2016.08.010 

[18]. Huertas, A. C. M., Schmelzer, C. E., Hoehenwarter, W., Heyroth, F., & Heinz, A. (2016). Molecular-level 

insights into aging processes of skin elastin. Biochimie, 128–129, 163–173. 

https://doi.org/10.1016/j.biochi.2016.08.010 

[19]. Milosheska D, Roškar R. Use of Retinoids in Topical Antiaging Treatments: A Focused Review of Clinical 

Evidence for Conventional and Nanoformulations. AdvTher. 2022 Dec;39(12):5351-5375. Doi: 

10.1007/s12325-022-02319-7. Epub 2022 Oct 11. PMID: 36220974; PMCID: PMC9618501. 

[20]. Buchanan, P. J., & Gilman, R. H. (2016). Retinoids: literature review and suggested algorithm for use prior to 

facial resurfacing procedures. Journal of Cutaneous and Aesthetic Surgery, 9(3), 139. 

https://doi.org/10.4103/0974-2077.191653 

[21]. Zhu, G. (2018). TREATMENT OF PATIENTS WITH ADVANCED CANCER FOLLOWING 

CHEMOTHERAPY AND TRADITIONAL MEDICINE – LONG TERM FOLLOW UP OF 75 CASES. 

Universal Journal of Pharmaceutical Research, 3(3), 10–18. https://doi.org/10.22270/ujpr.v3i3.160 

 


