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Marine biosphere is the largest one of the earth-composed of enormous number of 

different organisms. Marine plants and algae in particular, is an unexplored space in 

terms of its resource potential and development of new bioactive compounds for new 

drugs. These are composed of peptides, lipids, polysaccharides, alkaloids and 

polyphenols which help to cure cancer-fighting, bacteria killing, reducing inflammation 

and inflammation protecting. Seaweed derived compounds as a valuable reservoir for 

drug leads and to the product development. The present review covers the recent 

advances on marine natural products for drug discovery. The sustainable use of the seas 

and the cooperation with other fields are stressed and the potential for seas to be used as 

a raw material for medication is described. In the future, marine plants and algae may 

be the heroes of the field's future treatments, possibly offering a solution to a better, less 

dangerous way of delivering medications. 
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INTRODUCTION 

Marine plants and algae are being considered more 

appropriate in drug discovery because of the 

variety of different bioactive chemicals. Marine 

plants and algae harbour several natural products 

cure cancer, infectious diseases, inflammatory 

disorders, and numerous other diseases. Marine 

algae are the sources of bioactive compounds 

known to be beneficial to human health comes 

from aquatic environments. Aquatic plants are 

photosynthetic organisms which consume the 

resources like  carbon, nutrients, and solar energy 

and convert them into organic compounds. These 

algae, includes various brown, red, and green 
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types, intensely impact the marine ecosystem due 

to their diverse biological roles. The marine algal 

provides many therapeutic functions such as 

antioxidant, antibacterial, anti-inflammatory and 

anti-cancer. Due to their multidirectional chemical 

outline, compounds originated from the ocean are 

attractive new therapeutic assets. Seaweed, which 

belongs to the group of miscellaneous, proven 

source of bioactive compounds and a rich 

nutritional composition, and is now regarded as a 

nutraceutical ingredient in the field of nutrition. 

Seaweeds are abundant sources containing a 

unique secondary-metabolites which reveal a wide 

range of biological activities. Sea weed is 

generally used in variety of industries (food, 

nutraceuticals, cosmetics, pharmaceuticals). There 

should be a development in seaweed cultivation, 

processing, and procedures to boost their 

efficiency and efficacy. Seaweeds are prospective 

sources of high biotechnological awareness due to 

the production of a wide range of chemicals with 

assorted biological functions. 

Sources and classification of Marine plants and 

Algae 

Marine plants and algae are an ecologically 

diverse group of aquatic photosynthetic organisms 

located in marine and coastal ecosystem which are 

esteemed reservoirs of structurally diverse 

bioactive compounds. Marine algae can be 

classified into four groups, such as brown algae 

(Phaeophyceae), red algae (Rhodophyceae), green 

algae (Chlorophyceae) and microalgae are 

represented in [fig.1] each with its examples.  

 Marine plants like seagrasses, mangroves, salt 

marsh plants represented in [fig.1] with their 

species. These are currently being studied for their 

pharmacologically active metabolites. These 

marine resources are capable of synthesizing [1] 

various secondary metabolites, such as 

polysaccharides, phenolic compounds, flavonoids, 

terpenoids, carotenoids, proteins, peptides, sterols 

and alkaloids which possess antioxidant, 

antimicrobial, antiviral, anti-inflammatory, 

anticancer, and immunomodulatory activity. Due 

to their amazing chemical diversity and 

sustainable availability, marine plants and algae 

are an important natural resource for the 

production of pharmaceuticals, nutraceuticals, 

cosmeceuticals, functional foods and other 

biotechnological uses. 

Some of the examples of species belonging to the 

category of Brown Algae include Laminaria 

japonica ,Sargassum fusiform represented in 

[fig.1], the Red Algae includes the species like 

Gracilaria vermiculophylla, Chondrus crispus 

,Euchema cottonii,Kappaphycus alvarezii 

represented in schematic view of [fig.1], and the 

Green Algae species are Ulva Lactuca ,Codium 

fragile ,Chaemtomorpha linum. The marine algae 

also includes the Cynaobacterium, Diatoms and 

Dinoflagellate which comes under the category of 

Microalgae  and the included species are Spirulina 

plantensis, Arthrosporia, Phaeodactylum 

tricornutum,Alexandrium tamarenese,Karenia 

brevis. 
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Macroalgae: It has antioxidant properties in 

marine algae brown, green and red species extracts 

[2]. Brown algae Sargassum wightii Padina 

gymno-spora, green algae Caulerpa peltata, and 

red algae Gelidiella-acerosa were subjected to 

DPPH radical-scavenging assay. It contains 

amounts of bioactive compounds such as phloro 

tannins, bromophenols, and flavonoids with 

antioxidant, antimicrobial, and anticancer 

properties [3]. The below schematic [fig.2] 

represents the illustration of the macroalgae 

biorefinery process and industrial utilisation with 

potential biomedical applications.
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Microalgae: Microalgae are the single 

celled,almost microscopic organisms.Microalgae 

are the chief producers in the marine food chain of 

organic production through photosynthesis. They’ 
re often found in water, whether it's seawater or 

freshwater, and grow quickly, have a high 

photosynthetic rate, and can survive in a wide 

range of environmental conditions. They contain a 

rich biomass of proteins, essential amino acids, 

polyunsaturated fatty acids, vitamins, minerals, 

pigments (chlorophyll and carotenoids), 

polysaccharides and many bioactive compounds 

with antioxidant, antimicrobial, anti-

inflammatory, anti-carcinoma and neuroprotective 

properties [4]. Due to such a varied biochemical 

content, microalgae have become an increasingly 

popular source of food, nutraceuticals, 

pharmaceuticals, cosmetics, aquaculture, 

agriculture, and [5]. Furthermore, they have the 

ability to sequester carbon dioxide, reuse nutrients 

and create added value biomass, the [fig 3] 

represents the sustainable waste management 

system. 
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Bioactive properties of marine collagen  

The discovery proved that there are many 

unexplored resources in the marine plant and algae 

specifically for the discovery of new medicine. 

The two broad classifications of marine flora 

variety are marine algae and marine plants which 

can be used in developing new medications marine 

[6]. Macroalgae and microalgae represent two 

groups of marine algae that contain numerous 

bioactive compounds. Collagen extracted from the 

sea comes from different sea creatures like fish, 

jellyfish and sponges. It's been a big focus lately 

for its sustainable and environmentally friendly 

nature as compared to collagen derived from land 

animals. Marine collagen has a lower risk of 

transmitting diseases, compared to animal 

collagen, and it does not raise many of the ethical 

issues that come with animal collagen [7]. Very 

biocompatible, biodegradable, and containing a 

rich amount of bioactive compounds, it can be 

used in medicine, pharmaceuticals, cosmetics and 

tissue engineering [8]. The collagen and peptides 

in the sea are used in a variety of different ways. 

They aid in wound healing and skin repair, 

enhance skin elasticity and diminish the 

appearance of aging. They also have properties 

such as antioxidant, antimicrobial, 

antihypertensive, and can be used for drug delivery 

systems because of their excellent biological 

compatibility [9]. The benefits of marine collagen 

along with its diverse pharmaceutical and 

biomedical applications are represented in the 

[fig.4 below highlighting its development of 

bioactive therapeutics.  
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Marine Drugs in Clinical Practice  

Marine organisms are an important source of 

bioactive compounds with significant therapeutic 

potential, and many marine-derived molecules are 

currently being evaluated through clinical trials 

[10]. These compounds undergo rigorous 

assessments of safety, efficacy, and optimal 

dosage before being approved for clinical use for a 

wide range of diseases. Several products derived 

from marine organisms are currently being tested 

for viability in clinical trials in order to determine 

their effectiveness as human medicines [11]. Some 

of the marine-drugs with current status are 

represented below in the tabulae column. Before 

such molecules can be deemed potential 

marketable drugs, they are subjected to efficacy 

and safety tests, dose-setting trials among others. 
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• Bremelanotide (Vyleesi®): Women suffering 

from hypoactive sexual desire disorder 

(HSDD) can use bremelanotide, a peptide that 

can be outlined from marine cone snails. 

Research has shown that it is effective in 

enhancing sexual desire through the 

melanocortin receptors that are present in the 

brain [12]. 

• Marine-Derived Anticancer Agents: 

Various substances from marine organisms 

have been shown to possess potential 

anticancer properties; several are currently 

undergoing clinical trials [13] 

• Omega-3 Fatty Acids: Studies are ongoing to 

determine the potential of omega-3 

polyunsaturated fatty acid supplements from 

fish oil and marine algae, for metabolic 

syndromes, inflammatory diseases and 

cardiovascular health. They have also been 

shown to in clinical trials [14].  

Further Aspects of Marine and algal 

Technology  

Marine and algal biotechnology offers beneficial 

bioactive compounds with a wide range of 

therapeutic profiles. The metabolites of marine 

microorganisms and algae have antimicrobial, 

antiviral, anticancer, antioxidant and anti-

inflammatory properties, which are supportive of 

drug discovery and development [15]. 

Biomaterials from sea origin like chitosan, 

collagen, alginate and gelatin are also widely 

studied for the use in controlled drug delivery, 

wound healing, tissue engineering and 

regenerative medicine as they have excellent 

biocompatibility and biodegradability. Bioactive 

molecules like marine pigments, polysaccharides, 

proteins, fatty acids and others also have potential 

applications in pharmaceutical, nutraceutical, and 

biomedical fields. In addition, the recent progress 

in algal genomics and synthetic biology is helping 

identify and produce valuable therapeutic 

metabolites, which is aiding in the development of 

novel marine [16] and algal based therapeutics. 

The marine and algal drug technology is now at an 

advanced stage where there is clear promise in the 

pre-clinical development, but clinical success will 

require continued interdisciplinary collaboration, 

standardized research methods, and clinical trials 

with human populations to facilitate the 

pharmaceutical potential of marine biodiversity. 

Discussion  

The marine and algal drug technology is a new 

area of pharmaceutical research, owing to marine 

organism's capability to generate large number of 

bioactive compounds with significant therapeutic 

value. The metabolites of algae possess 

antioxidant, antimicrobial, anti-inflammatory, 

anticancer and immunomodulatory properties 

including polysaccharides, flavonoids, alkaloids, 

peptides, carotenoids and omega-3 fatty acids. 

Macroalgae (brown algae, red algae, and green 

algae) are important sources of compounds such as 

phlorotannin and bromophenols and microalgae 

are sources of essential nutrients, as well as play 

an important role in environmental sustainability 

through carbon sequestration and nutrient 

recycling. Furthermore, marine biomaterials like 

collagen, alginate and chitosan are having 

important biomedical applications. The excellent 

biocompatibility and biodegradability and low 

disease-transmission risk of marine collagen make 

it particularly attractive for use in wound healing, 

tissue engineering, and drug delivery. 

CONCLUSION  

A number of marine products are already being 

used in the clinic including: Trabectedin for 

cancer, Bremelanotide for sexual dysfunction, and 

omega-3 fatty acids for cardiovascular and 

metabolic benefits. There are some difficulties like 
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sustainable harvesting, low biomass yields and 

complicated extraction processes that restriction 

the large-scale application. Furthermore, there are 

many compounds that are still in the preclinical 

stage and need to be more clinically validated and 

standardized. These challenges are likely to be met 

by improvements in marine biotechnology, 

synthetic biology and computational drug 

discovery. In general, marine and algal resources 

are very potential for drug development as they 

provide novel ways to produce pharmaceuticals, 

nutraceuticals and biomaterials. 
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