
www.ijcrt.org                                               © 2022 IJCRT | Volume 10, Issue 8 August 2022 | ISSN: 2320-2882 

IJCRT2208084 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a641 
 

AN OVERVIEW ON AQUASOMES. 

Swarupa Shirtode*, Eknath Unde,Siddheshwar Mule,Prerana Patil. 

Rajarambapu College Of Pharmacy Kasegaon Tal-Walwa, Dist- Sangli 

 

 Abbreviations- 

             Aquasomes nanoparticulate transport systems have three layers that they assemble themselves. 

This three-layer system consists of a polyhydroxy oligomer coating in which the molecules working 

with the organic chemicals are advertised. Ceramics are widely used as essential materials due to the 

high level of orderliness and generality of the structure. Polyhydroxy oligomer coating provides water as 

a natural and protects the biochemically active molecule from dehydration. Like all aquasomes they 

provide stability to a chemical molecule. Water-soluble drugs, insulin, hemoglobin, serratiopeptidase 

can be delivered through aquasomes. This review article covers a brief introduction to aquasome, the 

role of core & carbohydrate, properties, preparation methods, character classification and the use of 

aquasomes. 
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 Introduction- 

Aquasomes are a composite nanoparticulate transporter, rather than a basic nanoparticulate. These are 

three layers of self-assembled structures, involving a solid nanocrystalline center coated with an 

oligomeric film in which biochemically adsorbed particles or subsequently without modification. Also 

in the presence of calcium phosphate in the bones it makes it a good biomaterial with good 

biocompatibility, biodegradability, non-toxicity and stability to use it as a drug carrier. Calcium 

phosphate and hydroxyapatite are used as the backbone of ceramic in aquasomes [1] Aquasomes are like 

"waterways" and their water-like properties ensure and maintain soft organic particles and this material 

with consistent respect as the critical degree of openness of land is used to advantage. focusing on 

bioactive particles such as peptide chemicals and proteins, catalysts, antigens and trace elements. [2], 

[3]. These starch equates the expelled nonoparticulate compounds known as "aquasomes" first 
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developed by Nir Kossovsky. [4] Flexible particles in terms of chemicals mixed with polymerization, 

dispersing or marketing in the presence of nanoparticulate sugars have already been synthesized. 

Aquasomes are often associated with non-covalent bonds, ionic bonds and Van der Waals forces Sugar 

coating produces a layer of glass cells that attracts a therapeutic protein or small molecule without the 

modification of a three-dimensional compound. Ceramic core combined with carbohydrates improves 

the detection of cancer cells. The structure of the aquasome is shown in Figure 1 

 

 

                                                  Fig no.1 

 Construction of aquasomes - 

A. Core Material- Polymers and earthenware are the most commonly used medium materials. 

Polymers such as egg whites, gelatin or acrylate are used. Ceramic, for example, gemstones, 

brushite (calcium phosphate) and tin oxide are used. 

B. Coating Material - Coverings commonly used for cellulobiose pyridoxal 5 phosphate, sucrose, 

trehalose, chitosan, citrate and more. Starting with the production of carbon clay nanoparticle 

and selfcollected calcium phosphate dry particles (colloidal precipitation) in which the carb is 

smooth then allowed to form as a thick layer of nanometer covering the underlying atomic 

vehicle [12]. 

C. Bioactive -They have the property of interfacing with film through non covalent and ionic 

association. 

 The role of the core and carbohydrates- 

The active ingredients are nanocrystalline tin oxide, brushite (calcium phosphate dehydrate), carbon 

ceramic (diamond particles). Ceramics are widely used as the main material. Since clay vessels are 

crystalline in nature these materials provide structural consistency and a high degree of consistency. 

A high level of balance provides a high level of extra energy leading to effective binding of 

carbohydrates in it. Another benefit of using calcium phosphate as a substance is its natural presence 

in the body. Calcium phosphate is widely used in the form of nanorods, nanorods, biocomposites, 
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nanoparticles, scaffolds, hydroxyapatite mustaches. Calcium phosphate is also used in orthopedic 

engineering, stem cell technology, as a cover for bone grafting, as adjuvants. Hydroxyapatite was 

selected as the context for the preparation of aquasomes. The negative crystalline form of 

hydroxyapatite found in bones is stable at physiological pH.  

The most widely used carbohydrates are pyridoxal-5-phosphate, cellobiose, trehalose, sucrose, 

lactose. Carbohydrates act as a natural stabilizer and dehydroprotectant by providing structural 

integrity, maintaining biochemical molecule molecules, delivering water as a natural to a 

biochemically active molecule while keeping it in a solid dry state and preventing dimensional 

mixing. drug molecule [57,58]. The main goal is to cover the inclusion of carbohydrates in the 

context. 

 The Role of Disaccharides in Aquasomes: 

Disaccharides such as trehalose are believed to be resistant to stripes on living organisms, small 

insects, creeping reptiles, yeast and, in a few plants. The components of the work with trehalose 

secrete proteins and films within the plant cell during the drying process as well as those lines of 

jelly cell structures, innate flavors, shadings and areas. Hydroxyl bunch in carb binds to polar circles 

and charged to proteins, similarly in water particles alone and prevents the formation of protein 

proteins in the absence of hydration [12]. These disaccharides contain a large amount of hydroxyl 

compounds and help to remove water around the polar buildups from proteins, in line with these 

lines corresponding to their reliability without even water. Investigations showed that the design 

further, the half-cell volume was not protected by sugar during lyophilization, which was preceded 

by calcium microsomes that separated the rabbit muscles and lobster muscles. Between the three 

layers of aquasomes, starch satisfies the goal of aquasomes. 

 . Methods of preparation 

1. core  Preparation 

 the spinal method depends on the type of context to be used. Usually nanocrystalline tin oxide, carbon 

ceramic (diamond), calcium phosphate, hydroxyapatite are used as the backbone. Among these materials 

nanocrystalline calcium phosphate and hydroxyapatite are widely used as the backbone of aquasomes. 

2. Nanocrystalline brushite self-assembled (calcium phosphate dihydrate) 

Self-assembled nanocrystalline brushite is prepared in a variety of ways. read the effect of pH, duration 

& bending in size, particle environment and yield percentage. Uncontrolled pH leads to the formation of 

large, long particles of micrometer size. 

 When pH was maintained between 8 and 10 and no sintering occurred, it caused the formation of long 

particles into a circle (≤1.0 μm) but by immersion caused the formation of circular particles at a 
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nanometer distance. Since the discovery of Vengala et al., 2013 [62], both uncontrolled and controlled 

outside the immersion process provided the same percentage yield (37% at uncontrolled pH & 36% at 

controlled pH) while the process with controlled pH and sintering gave a percentage. 60% yield. When 

the mud was stirred for one day by maintaining a pH between 8 and 10, it caused the formation of large, 

long particles with a low yield of 33% and immersion caused the same formation of particles with a size 

of 500–1000 nm. yield of the same percentage. 

 When the slurry was stirred for 4-6 days it improved the particle size (250-1000 nm), the type (long 

circle) with a percentage yield (61%) and sintering resulted in the formation of circular particles (100-

200 nm) and yield percentage. at 60%. Therefore, while maintaining the pH between the sintering 

process 8 and 10 caused the formation of circular particles at nanometer size with an increase in yield 

and when the vibration time increased with subsequent sintering it also led to the formation of a circular 

nanoparticle. with a growing percentage yield. Patil et al., 2004 [65] found that the precipitation method 

produced circular particles (1-5 μm), with very low yields due to monolayer precipitation formation 

occurring in the container area. Sowing has resulted in an increase in the level of gloss through the 

production of particles of unusual size and shape. Indicates that pH, stirring & sintering duration 

influence the particle size, shape and yield percentage of ceramic core. 

3. coating of the core with polyhydroxy oligomer  

 Carbohydrate is added to the spinal corruption followed by sonication and also lyophillization. Dressing 

can also be done with adsorption by incorporating direct incubation and undoable additions( 66). 

Cherian etal., 2000( 23) studied the effect of core to fleece dimension, sonication time, sonicator power 

in flyspeck size and size. Cores are clicked by the addition of carbohydrate to the dissipation of the 

ceramic core followed by sonication and also lyophillization. The average rate of 1 4 or 1 5 coating 

caused the conformation of carpeted patches. The increase in sonicator power( up to 15 W/ 20 W) 

redounded in the conformation of small indirect patches(< 200 nm). Increased sonication time( up to 60 

min) caused the conformation of small, indirect patches(< 200 nm) but within 90 twinkles small 

summations begin to appear.  

Goyal etal., 2008( 58) applied cellobiose and trehalose to hydroxyapatite cores. Adsorption of 

carbohydrates and antigen is best done by the Langmuir adsorption isotherm. From the compliances, it 

was set up that the harmonious list of cellobiose- carpeted aquasomes is lesser than trehalose- mixed 

aquasomes and trehalosecoated aquasomes with a advanced quantum of sugar announced per milligram 

than in cellobiose- covered aquasomes. Trehalose thus has lower effective adsorption than cellobiose, 

but has a stronger bond. When packaging was considered, trehalose packaging was low in cellobiose but 

arranged in such a way that veritably low advertising power was achieved. Vengala etal., 2013( 62) 

studied the effect of carbohydrate adherence on medicine lading by preparing ceramic cores loaded with 

medicines without carbohydrate. It was noted that medicine lading is small compared to the 
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carbohydrate- containing chine. thus, the carbohydrate film in the ceramic environment helps the 

position of medicine advertising 

 3. Drug loading 

 The final step is to load the drug into a covered environment in the form of adsorption [23,58,62,64,65] 

usually by incorporating the drug into an integrated solution solution. Adsorption involves non-covalent 

and ionic interactions [64]. It was noted that drug stress and heat incubation are factors that contribute to 

drug loading [62,65]. In the research work of Vengala et al., 2013 piroxicam [62], it was observed that 

drug overdose increased with increasing drug exposure. But in particular, there was a sudden increase in 

drug overload due to the gloss. Therefore, it is very important that drug loading should take place in the 

form of adsorption. Patil et al., 2004 [65] studied the loading of hemoglobin into carbohydrate bound 

hydroxyapatite. Hemoglobin synthesis occurs by placing near holes found in the carbohydrate layer. 

Drug loading varies when loading different carbohydrates. 

 

                                             Fig No.2 Method of preparation. 

 Coated Core Imitation 

 A. Carbohydrate Coating 

The coating of sugar on the center of the clay can be established by the complete interaction of 

concanavalin A or by anthrone technique. In addition, the expression of sugar in the center can also be 

stopped by measuring the energy of the zeta. 
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B. Glass Transition 

 The temperature Differential filtering calorimetry (DSC) studies are used to focus on the continuation 

of starch and protein temperatures and their effect on aquasomes. The development from glass to 

elasticity can be measured using a DSC analyzer as a temperature correction in the softness of the glass. 

 Imitation of Drug-Loaded Aquasomes 

A. The burden of drugs 

 Drug accumulation can be controlled by stimulating the basic definition of aquasome (i.e., without the 

drug) in a known drug response group 24 hours at 4 ° C. The supernatant is then separated by high 

velocity centrifugation for 1 hour at low temperature in the refrigerator coil. Medicines that remain in 

the strong liquid after accumulation can be tested in any way appropriate for investigation 

B.In vitro drug release studies 

 Stacked in vitro extraction capacity is not set on a rock to focus on the delivery model of a drug from 

aquasomes by incorporating a known amount of aquasomes concentrated into an appropriate pH pillow 

at 37 ° C with continuous mixing. The test is periodically removed and, centrifuged at high speed in the 

allotted time. Equal volume volumes should be changed after each withdrawal. The supernatants then 

underwent surgery to obtain a drug delivered by appropriate technique. 

 Application- 

1. Insulin delivery 

- improved aquasome delivery of insulin by parents. The spine was covered with disaccharides such as 

cellobiose, trehalose, and pyridoxal-5-phosphate. Cellobiose, trehalose and pyridoxal-5-phosphate 

protect the drug molecule from dehydration. Trehalose and pyridoxal-5-phosphate are more effective 

than cellobiose. In vivo research on aquasome shapes was performed using albino mice. An effective 

decrease in blood sugar levels was observed in the pyridoxal-5-phosphate coated aquasome rather than 

trehalose or cellobiose-linked cellobiose aquasomes due to the high level of cell preservation with a 

significant degree of biological retention. The long-term potential effect may be due to the slow release 

of the drug from the person in charge and the structural integrity (preventing decay or dehydration) of 

the protein. 

2.Vaccine delivery-  

Goyal et al., 2006 [75] developed a nanodecoy system to develop a hepatitis B vaccine to boost 

immunity. The nanodecoy system modification involved the formation of a self-assembled 

hydroxyapatite core in which cellobiose was synthesized. Then hepatitis B surface antigen (HBsAg) was 
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advertised over a covered spine. This nanodecoy formation also showed an increase in the Th1 & Th2 

combined immune response. 

3. Enzyme Delivery - developed a ceramic core system based on oral administration of acid-labile 

enzyme serratiopeptidase. In the acidic buffer, the drug release followed the Higuchi model by showing 

a low rate of drug release per 2–6 hours. In the alkaline phase, it has shown a continuous and almost 

complete release of the enzyme for up to 6 hours. The enzyme loaded with the ceramic core acts as a 

storage enzyme for the enzyme and the enzyme is protected due to its coating of alginate gel. 

4. Antigen delivery  

- first developed nanoparticles of high-grade diamond acting as a vehicle for antigen delivery. Antigen 

detection by malfunctioning cells depends directly on chemical sequence and antigenic determinant 

compliance. In this study diamond nanoparticles were coated with cellobiose acting as a natural 

stabilizer and reduced adsorbed antigen modification Goyal et al., 2008 [58] improved aquasome 

delivery BSA, an antigen model. Aquasomes showed BSA loading efficiency of 20–30%. Studies have 

shown that long-term release of antigen from aquasomes and the biochemical nature of nano-ceramic 

produces a better humorous response than pure antigen. It has also been shown that BSA-loaded 

aquasomes can receive the Th1 & Th2 immune response. The improved immune response of BSA-

induced aquasomes is due to better introduction and antigen uptake. 

 Conclusion - 

In this review it is concluded that Aquasomes are the structure of the nanoparticulate transporter, but 

rather than the basic nanoparticulate, these are three compound structures that are self-assembled. 

antigen, insulin, hemoglobin, vaccine can be delivered through aquasomes. The absorption of 

carbohydrates in this unique type of structure provides a natural stabilizing effect on the bioactive 

molecule in the structure by maintaining its structural integrity and molecular consistency. 

 It therefore helps to bring about a sensitive molecule in line with the action area. And aquasomes help 

in the production of a protein molecule by preventing destructive denaturation and studying the 

aquasomes system in-vivo, identifying its toxic effects on certain conditions and ensuring its safety and 

function in the human body. 
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