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Introduction	
Supramolecular assembly originated from Lehn’s work in 1987. 
It is a process that involves the formation of nanostructures by 
covalent and non-covalent intermolecular interactions which 
includes van der Waals forces, hydrophobic interactions, and 
hydrogen bonds [1]. 

Supramolecular assembly origins are from biological systems, it 
is also widely used in biomedical (Aires, 2020). Supramolecular 
assembly involves different functions in biological systems such as 
molecular transport and release, environmental demarcation, and 
cell-extracellular communication and interactions [2]. Different 
scientists have been inspired by the and have developed various 
biomaterials such as coating fils that are used for the treatment 
and diagnosis of diseases, hydrogels, and hollow capsules, and 
nanoparticles [3].

Supramolecular materials incorporate monodisperse atoms and 
complex sub-atomic totals (particles, micelles). Supramolecular 
gathering can create thermodynamically or progressively stable 
nanostructures as well as precisely control symptomatic/helpful 
parts and improve reaction qualities to physiological pointers, 

which is extremely appealing in science and medication. In light 
of their one-of-a-kind sources, the main qualities of polyphenols 
are their natural exercises, like mitigating, anticancer, antibacterial, 
and antioxidative activities, which stand out among specialists 
in the field of biomedicine [4]. Concerning synthetic design, 
polyphenol compounds likewise show rich synthetic movement 
because of their different hydrophobic sweet-smelling rings and 
hydrophilic phenolic hydroxyls gatherings, which give bountiful 
response locales that can connect with different gatherings or 
substances through different non-covalent cooperations dynamic 
covalent restricting, and metal-natural coordination collaborations 
[5-8].

Overview of Supramolecular Assembly
With the inside and out comprehension of molecular chemistry 
in light of chemical bonds, it has been found that customary 
particles cannot play out specific explicit, high level, or complex 
capacities, however, need a coordinated multimolecular framework 
to helpfully work.

Self-assembly together is a significant technique for the 
combination of supramolecular communications [9-11]. 
Because of explicit sub-atomic acknowledgment modes, self-
gathering is a cycle by which particles or other get-together 
components suddenly structure requested structures employing 
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ABSTRACT
Polyphenol, described by different phenolic rings in the synthetic design and an overflow in nature, can be extricated from vegetables, grains, chocolates, 
organic products, tea, vegetables, and seeds, among different sources. Tannic Acid (TA), an old-style polyphenol with a particular compound design, has been 
broadly utilized in biomedicine due to its exceptional biocompatibility and antibacterial and cell reinforcement properties. TA has tunable collaborations 
with different materials that are generally appropriated in the body.
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frail connections [12-14]. The development and utilization of 
self-gathering have extraordinarily worked on the productivity 
of building complex host particles. As per essential exploration, 
a close ideal arrangement of supramolecular get together has 
arisen. Early investigations of atomic compartments have zeroed 
in on carcerands and hemicarcerands, yet the union of these 
particles is complicated, and it isn’t difficult to deliver visitor 
atoms [15-17]. Consequently, researchers certainly stand out 
in reversible supramolecular cases, which are self-collected by 
generally basic monomer particles through powerless non-covalent 
communications between atoms. Consequently, the sorts of cases 
accessible are not many so far, and essential exploration continues; 
accordingly, quite a while is required for its industrialization and 
business application [18-20].

During the 1990s, Fujita revealed a new nanoscale metal-
reinforced sub-atomic enclosure in light of PdL2-based building 
blocks. With the improvement of supramolecular get-together, 
atomic enclosures have drawn interest and consideration as a 
result of their remarkable underlying qualities and wide scope 
of expected applications [1, 2, 19]. A rising number of metal-
reinforced self-collected atomic enclosures, covalently fortified 
sub-atomic enclosures, and other self-assembled sub-atomic 
enclosures have been orchestrated [21-23]. From one perspective, 
collapsed atoms assume an essential part in mimicking the design 
of biopolymers, as most would consider being normal to give 
hypothetical and logical bases to the amalgamation of proteins; 
then again, collapsed particles can frame a winding construction 
with nanocavities or another kind of natural nanotubes by self-
get together [24-26]. They have possible applications in atomic 
acknowledgment, particle channels, sub-atomic catalysis, and 
nanoreactors, among others. Lately, different sorts of oligomers 
have been integrated.

Self-Assembly Principle of TA
Self-assembled, because of non-covalent communications, are 
alluring medication transporters with moderately basic construction 
and simple arrangement [27-28]. Critically, we exhibit the effect 
of medication transporter connections, contemplated using infrared 
spectroscopy and subatomic displaying [29-31]. Notwithstanding, 
all buildings separated upon medium fermentation, delivering 
their medication payload and showing anticipated antibacterial 
impact. These outcomes exhibit that TA/anti-infection self-gathered 
buildings address a magnificent transporter for the pH-delicate 
conveyance of water-solvent medications [32-34]. Notwithstanding 
the framework’s effortlessness and minimal expense, edifices were 
effectively ready with high medication stacking and a positive pH-
subordinate affiliation/separation profile.

Dynamic Covalent Assembly
It incorporates the qualities of covalent security and non-covalent 
security, supplying it with unique highlights [35-37]. They are 
framed and fragmented reversibly, like non-covalent bonds, 
though they can be pretty much areas of strength as sturdy as 
covalent bonds under various circumstances [38-40]. As of late, 
because unique covalent connections join the vigor of “old style” 
covalent bonds with the average adaptability of non-covalent 
communications speeding up the advancement of multifaceted 
nanostructures, expanding consideration has been centered around 
supramolecular science [41-43]. Notwithstanding a few constraints 
in the solidness and material choice of the supramolecular assemby 
cycle because of a solitary connection, the helpful gathering 
assemblyof different collaborations can take care of the above 
issues.

Advantages of TA Self-Assembly in Medical Applications
Peptides and peptide forms, including regular and engineered 
fabricating blocks, are an inexorably famous class of biomaterials 
[44-46]. Self-collected nanostructures are given peptides and 
peptide forms offer benefits, for example, exact selectivity and 
multifunctionality that can address difficulties and restrictions in 
the facility [47-49]. The examinations where nano assembly is 
driven by the cooperations between the forms of peptide forms 
are then introduced. Specific accentuation is given to in vivo 
examinations zeroing in on therapeutics, diagnostics, safety 
regulation, and regenerative medication, and difficulties and future 
points of view are introduced.

Self-Assembly System and Application of TA
Hydrogels
Hydrogel frameworks have acquired enormous ubiquity given 
their remarkable and tunable properties. The serious level of 
bio-similarity has prompted their far and wide application in the 
clinical business. One normal application is its utilization in the 
dissemination of controlled drug conveyance frameworks [50-52]. 
Hydrogels give controlled conveyance of drug drugs which ends 
up being more productive and compelling than existing medication 
conveyance procedures. Controlled drug conveyance requires 
itemized comprehension of transport properties of medication 
atoms in the hydrogel.

A hydrogel is a jam-like material made of an organization of 
polymer chains fit for engrossing a lot of water; enough to cause 
water to comprise 40 to 90% of the material’s weight [53-55].

Hydrogels have various applications yet among their most 
essential are those connected with the clinical field.1 numerous 
hydrogel display a serious level of biocompatibility, making them 
especially reasonable for controlled and supported discharge drug 
formulations.1, 2 the wide assortment of hydrogels accessible 
likewise adds to an incredible variety by the way they can be 
utilized in this specialty application [56-58]. Notwithstanding 
their biocompatibility and hydrophilicity, numerous hydrogels 
are additionally biodegradable.

Nanoparticles/Microparticles
Nanoparticles are materials within general aspects less than 100 
nanometers, they are otherwise called zero-layered materials 
[59-61].These particles vary from other nanomaterials because 
every one of their aspects is on the nanoscale, connected to one 
layered or two-layered nanomaterials which have a couple of 
aspects more noteworthy than a nanoscale. Nanoparticles have 
astonishing applications in medication pushing the limits of what 
we can achieve in regions like clinical imaging and medication 
and quality conveyance [62, 63]. Nanoparticles are supplanting 
regular natural colors used to color tissue and cells for envisioning 
with quantum dots [64-66]. 

The utilization of nanoparticles as restorative medication 
specialists has earned a lot of revenue for their utilization in the 
treatment of sickness, as well as in vitro and in vivo diagnostics 
[67-69]. The fascination with nanoparticles for use in medication 
originates from their remarkable attributes, for example, their 
enormous surface to mass proportion, quantum properties, and 
their huge utilitarian surface, which can go about as compound 
safeguards and transporters for mixtures like medications, and 
tests and proteins [26]. 
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Hollow Capsules
They are manufactured through LbL gathering of polymers 
involve an ultrathin porous shell that takes part in different sorts 
of collaborations and microsized cavities that store medications 
or dynamic particles. ( Aires, 2020) [70-72]. The shells can set off 
the arrival of stacked particles to safeguard the heap from outside 
pressure and consequently expand the hour of delivery [73-75].

The underlying related research has centered around the get-
together of metal synchronization cases, and the designing of 
metal-explicit capacities for container configuration is seldom 
investigated.

Coating Films
The self-assembly of polymers is an arising new field inside 
material sciences, offering numerous possible applications in 
nanotechnological and nanobiotechnological fields. Corresponding 
to self-get together, elastin goes through a self-collection process 
right at home [76-78]. It is delivered from a water dissolvable 
forerunner, tropoelastin, which unexpectedly totals into a 
covalently cross-connected fibrillar polymeric structure. oneself 
collecting capacity of elastin lives in specific generally short 
amino-corrosive groupings, as has been proposed by Yang et 
al.chipping away at recombinant ELPs [79-81]. The inclination 
to self-collect in nanofiber conformity of ELPs can be stretched 
out to different geographies and nanostructural features [82-84]. 
With the expected managed by hereditary designing in planning 
new polymers, the developing comprehension of the sub-atomic 
way of behaving of ELPs, and the colossal abundance of trial and 
hypothetical foundation acquired during the previous 10 years on 
oneself gathering qualities of various kinds of square co-polymers, 
novel self-get together properties are being disclosed inside the 
ELP family [85-88].

Appendix A
Metal Ion-Chelated Tannic Acid Coating for Hemostatic 
Dressing

Desposition Cycle

References
1.	 Chen W, Cheng Y, Wang B (2012) Dual-responsive Boronate 

Crosslinked micelles for targeted drug delivery. Chem Inform 
51: 5293-5295. 

2.	 Chavan U (2018) Phenolic antioxidants and health benefits. 
Scientific Publishers. https://www.researchgate.net/
publication/326209017_Phenolic_Antioxidants_and_Health_
Benefits.

3.	 Dodziuk H (2007) Introduction to Supramolecular chemistry. 
Springer Science & Business Media https://link.springer.com/
book/10.1007/0-306-47587-1. 

4.	 Lyte M (2015) Microbial endocrinology: Interkingdom 
signaling in infectious disease and health. Springer https://
link.springer.com/book/10.1007/978-3-319-20215-0. 

5.	 Abadie MJ, Pinteala M, Rotaru A (2021) New trends in 
macromolecular and Supramolecular chemistry for biological 
applications. Springer Nature https://link.springer.com/
book/10.1007/978-3-030-57456-7.

6.	 Adatoz EB, Hendessi S, Ow-Yang CW, Demirel AL (2018) 
Restructuring of poly (2-Ethyl-2-oxazoline)/tannic acid 
multilayers into fibers. Soft Matter 14: 3849-3857. 

7.	 Such GK, Johnston AP, Caruso F (2011) ChemInform 
abstract: Engineered hydrogen-bonded polymer Multilayers: 
From assembly to biomedical applications. ChemInform, 42 
https://onlinelibrary.wiley.com/doi/10.1002/chin.201115262. 

8.	 Alford A, Rich M, Kozlovskaya V, Chen J, Sherwood J, et 
al. (2018) Multilayer microcapsules: Ultrasound-triggered 
delivery of Anticancer therapeutics from MRI-visible 
Multilayer microcapsules (Adv. Therapy. 5/2018). Advanced 
Therapeutics 1: 1870018. 

9.	 Aoki K, Shinke R, Nishira H (1981) Formation of tannic acid–
protein complex on polyacrylamide gels and its application 
to electrophoretic technique. Agricultural and Biological 
Chemistry 45: 121-127. 

10.	 Aoki K, Shinke R, Nishira H (1981) Formation of the 
tannic acid-protein complex on polyacrylamide gels and its 
application to electrophoretic technique. Agricultural and 
Biological Chemistry 45: 121-127. 

11.	 Appella DH, Christianson LA, Karle IL, Powell DR, Gellman 
SH (1996) β-peptide Foldamers: robust helix formation 
in a new family of β-amino acid Oligomers. Journal of 
theAmerican Chemical Society 118: 13071-13072.

12.	 Ariga K, Ahn E, Park M, Kim B (2019) Layer‐by‐layer 
assembly: Recent progress from layered assemblies to layered 
Nanoarchitectonics. Chemistry – An Asian Journal 14: 2553-
2566. 

13.	 Ariga K, Ebara M (2018) undefined. John Wiley & Sons.
14.	 Artificial molecular machine based on DNA (2017) Concepts 

for Molecular Machines. https://www.worldscientific.com/
doi/abs/10.1142/9789813223714_0005.

15.	 Bag E, Begik O, Yusan P, Erel Goktepe I (2015) Hydrogen-
bonded Multilayers with controllable pH-induced 
disintegration kinetics for controlled release applications from 
surfaces. Journal of Macromolecular Science 52: 286-298. 

16.	 Bai S, Zhang X, Cai P, Huang X, Huang Y, et al. (2019) A 
silk-based sealant with tough adhesion for instant hemostasis 
of bleeding tissues. Nanoscale Horizons 4: 1333-1341. 

17.	 Bai S, Zhang X, Lv X, Zhang M, Huang X, et al. (2019) 
Bioinspired mineral–organic bone adhesives for stable 
fracture fixation and accelerated bone regeneration. Advanced 
Functional Materials 30: 1908381. 

18.	 Björnmalm M, Wong LM, Wojciechowski J, Penders 
J, Horgan C, et al. (2019) In vivo Biocompatibility and 
immunogenicity of metal-phenolic gelation. https://



Citation: Marjan Assefi, Vahid Omarmeli, Nadeem Kizilbash, Sohila Nankali, Nankali A, et al. (2022) Medical Application Based on Supra Molecular Self-Assembly. 
Journal of Critical Care & Emergency Medicine. SRC/JCCEM-119. DOI: doi.org/10.47363/JCCEM/2022(1)114

Volume 1(4): 4-6J Critical Care & Emerg Med, 2022

chemrxiv.org/engage/apigateway/chemrxiv/assets/orp/
resource/item/60c742d1842e652531db2115/original/in-vivo-
biocompatibility-and-immunogenicity-of-metal-phenolic-
gelation.pdf. 

19.	 Cassier T, Lowack K, Decher G (1998) Layer-by-layer 
assembled protein/polymer hybrid films: Nanoconstruction 
via specific recognition. Supramolecular Science 5: 309-315. 

20.	 Chung K, Stevens Edward, Lin W, Wei CI (1993) Growth 
inhibition of selected food-borne bacteria by tannic acid, 
propyl gallate and related compounds. Letters in Applied 
Microbiology 17: 29-32. 

21.	 Chung K, Lu Z, Chou M (1998) Mechanism of inhibition of 
tannic acid and related compounds on the growth of intestinal 
bacteria. Food and Chemical Toxicology 36: 1053-1060. 

22.	 Cochin D, Laschewsky A (1999) Layer-by-layer self-
assembly of hydrophobically modified polyelectrolytes. 
Macromolecular Chemistry and Physics 200: 609-615. 

23.	 Corvis Y, Fenniri H, Lee T, Lepeltier E, Shen J, et al. (2020) 
Supramolecular nanomaterials for engineering, drug delivery, 
and medical applications. Frontiers Media SA https://www.
frontiersin.org/articles/10.3389/fchem.2020.626468/full.

24.	 Costa E, Coelho M, Ilharco LM, Aguiar-Ricardo A, Hammond 
PT (2011) Tannic acid-mediated suppression of PNIPA Am 
Microgels Thermo responsive behavior. Macromolecules 
44: 612-621. 

25.	 Cragg PJ (2010) Supramolecular chemistry: From biological 
inspiration to biomedical applications. Springer Science & 
Business Media https://link.springer.com/book/10.1007/978-
90-481-2582-1.

26.	 Decher G, Hong J (1991) The buildup of ultrathin multilayer 
films by a self-assembly process, 1 consecutive adsorption of 
anionic and cationic bipolar amphiphiles on charged surfaces. 
Makromolekulare Chemie. Macromolecular Symposia 46: 
321-327. 

27.	 Decher G, Hong JD (1991) The buildup of Ultrathin 
Multilayer films by a self-assembly process: II. Consecutive 
adsorption of anionic and cationic bipolar Amphiphiles and 
Polyelectrolytes on charged surfaces. Reports of the Bunsen 
Society for Physical Chemistry 95: 1430-1434. 

28.	 Dietrich Buchecker C, Sauvage J, Kintzinger J (1983) 
Une nouvelle famille de molecules Les metallo-catenanes. 
Tetrahedron Letters 24: 5095-5098. 

29.	 Dodziuk H (2007) Introduction to Supramolecular chemistry. 
Springer Science & Business Media https://link.springer.com/
book/10.1007/0-306-47587-1.

30.	 Durán N, Guterres SS, Alves OL (2013) undefined. Springer 
Science & Business Media https://link.springer.com/
book/10.1007/978-1-4614-8993-1. 

31.	 Fabbrizzi L, Poggi A (2013) undefined. Springer Science 
& Business Media https://pubs.rsc.org/en/content/
articlelanding/2013/cs/c2cs35290g.

32.	 Fouquey C, Lehn J, Levelut A (1990) Molecular recognition 
directed self-assembly of supramolecular liquid crystalline 
polymers from complementary chiral components. 
AdvancedMaterials 2: 254-257. 

33.	 Giuseppone N, Walther A (2021) Out-of-Equilibrium (Supra) 
molecular systems and materials. John Wiley & Sons https://
application.wiley-vch.de/books/sample/3527346155_c01.
pdf.

34.	 Govindaraju T, Ariga K (2021) Molecular architectonics and 
Nanoarchitectonics. Springer Nature https://link.springer.
com/book/10.1007/978-981-16-4189-3.

35.	 Goyanes SN, D Accorso NB (2017) Industrial applications 
of renewable biomass products: Past, present and future. 

Springer DOI:10.1007/978-3-319-61288-1.
36.	 Gross GG, Hemingway RW, Yoshida T (2012) Plant 

polyphenols 2: Chemistry, biology, pharmacology, ecology. 
Springer Science & Business Media https://www.nhbs.com/
plant-polyphenols-2-book.

37.	 Grüll H, Langereis S (2012) Hyperthermia-triggered drug 
delivery from temperature-sensitive liposomes using 
MRI-guided high intensity focused ultrasound. Journal of 
Controlled Release 161: 317-327. 

38.	 Gu X, Wang J, Wang Y, Wang Y, Gao H, et al. (2013) Layer-
by-layer assembled polyaspartamide nanocapsules for 
pH-responsive protein delivery. Colloids and Surfaces B: 
Biointerfaces 108: 205-211.

39.	 Gulik-Krzywicki T, Fouquey C, Lehn J (1993) Electron 
microscopic study of supramolecular liquid crystalline 
polymers formed by molecular-recognition-directed 
self-assembly from complementary chiral components. 
Proceedings of the National Academy of Sciences 90: 163-
167. 

40.	 Habibi N, Caneva Soumetz F, Pastorino L, Herrera O, Ruggiero 
C (2010) Layer by layer self assembly of Polyelectrolytes 
and S-layers. 10th IEEE International Conference on 
Nanotechnology. DOI:10.1109/NANO.2010.5697853. 

41.	 Hendessi S, Tatar Güner P, Miko A, Demirel AL (2017) 
Hydrogen bonded multilayers of poly (2-Ethyl-2-oxazoline) 
stabilized silver nanoparticles and tannic acid. European 
Polymer Journal 88: 666-678.

42.	 Horne W, Price J, Keck J, Gellman S (2007) Helix bundle 
Quaternary structure from Alpha/beta-peptide Foldamers: 
GCN4-pli with beta-residues at B and F heptad positions. J. 
Am Chem Soc 129: 4178-4180.

43.	 Irvine J, Roberts S, Lindberg I (1990) Electrophoretic analysis 
of proteinases in sodium dodecyl sulfate-polyacrylamide gels 
containing copolymerized radiolabeled protein substrates: 
Application to proenkephalin processing enzymes. Analytical 
Biochemistry 190: 141-146. 

44.	 Ji T, Wang H, Han K (2021) supramolecular assembly-based 
functional Nanostructures for biomedical applications. Front 
Chem 8: 637926. 

45.	 Kim J, Alle M, Husen A (2021) Smart nanomaterials in 
biomedical applications. Springer Nature https://link.springer.
com/book/10.1007/978-3-030-84262-8.

46.	 Kubik S (2020) Supramolecular chemistry: From concepts 
to applications. Walter de Gruyter GmbH&CoKG https://
www.degruyter.com/document/doi/10.1515/9783110595611/
html?lang=en.

47.	 Kumar S, Acharya R, Chatterji U, De P (2013) Side-chain 
amino-acid-Based pH-responsive self-assembled block 
copolymers for drug delivery and gene transfer. Langmuir 
29: 15375-15385. 

48.	 Lanigan NF (2019) Bulk Supramolecular polymerization 
via “weak” hydrogen bonds and aromatic interactions: 
Recognizing the potential of metal coordination geometry 
http://hdl.handle.net/10012/14422. 

49.	 Lehn J, Mascal M, Decian A, Fischer J (1990) Molecular 
recognition directed self-assembly of ordered supramolecular 
strands by cocrystallization of complementary molecular 
components. Journal of the Chemical Society, Chemical 
Communications. https://pubs.rsc.org/en/content/
articlelanding/1990/C3/c39900000479. 

50.	 Leszczynski J (2002) From molecules to Supermolecules: 
A theoretical approach. Strength from Weakness: Structural 
Consequences of Weak Interactions in Molecules, 
Supermolecules, and Crystals 68: 293-317.



Citation: Marjan Assefi, Vahid Omarmeli, Nadeem Kizilbash, Sohila Nankali, Nankali A, et al. (2022) Medical Application Based on Supra Molecular Self-Assembly. 
Journal of Critical Care & Emergency Medicine. SRC/JCCEM-119. DOI: doi.org/10.47363/JCCEM/2022(1)114

Volume 1(4): 5-6J Critical Care & Emerg Med, 2022

51.	 Liu Y, Mao S, Zhu L, Chen, S, Wu C (2021) Based on 
tannic acid and thermoresponsive microgels design a simple 
and high-efficiency multifunctional antibacterial coating. 
EuropeanPolymerJournal 153: 110498.

52.	 Lyte M (2015) Microbial endocrinology: Interkingdom 
signaling in infectious disease and health. Springer https://
link.springer.com/book/10.1007/978-3-319-20215-0.

53.	 Maes G (1991) Intermolecular interactions at low temperature. 
Matrix isolation spectroscopy applied to hydrogen-bonded 
complexes and charge transfer complexes. Intermolecular 
Forces 195-216. 

54.	 Miller BL (2009) Dynamic combinatorial chemistry: In 
drug discovery, Bioorganic chemistry, and materials science. 
John Wiley & Sons https://onlinelibrary.wiley.com/doi/
book/10.1002/9780470551554. 

55.	 Ashton Acton Q (2013) Mucoproteins—Advances in research 
and application (13th ed.). ScholarlyEditions. https://play.
google.com/store/books/details/Mucoproteins_Advances_
in_Research_and_Application_?id=ns6KbF5z5OMC&hl=
am&gl=JP&pli=1. 

56.	 Mulimani V (2001) Electrophoretic transfer technique 
to detect and identify amylases in polyacrylamide gels. 
Biochemistry and Molecular Biology Education 29: 250-254.

57.	 Müller B, Van de Voorde M (2017) Nanoscience and 
nanotechnology for human health. John Wiley & Sons 
DOI:10.1002/9783527692057. 

58.	 Nakanishi T, Santhosh Babu Sukumaran, Hidehiko Asanuma 
(2011) Supramolecular soft matter: Applications in materials 
and organic electronics. John Wiley & Sons https://
onlinelibrary.wiley.com/doi/10.1002/9781118095331.ch1. 

59.	 Narain R (2011) Engineered carbohydrate-based materials 
for biomedical applications: Polymers, surfaces, Dendrimers, 
nanoparticles, and Hydrogels. John Wiley & Sons https://
www.wiley.com/en-us/+Carbohydrate+Based+Materials+f
or+Biomedical+Applications:+Polymers,+Surfaces,+Dend
rimers,+Nanoparticles,+and+Hydrogels-p-9781118002247. 

60.	 Pfister M, Ringhand A, Fetsch C, Luxenhofer R (2018) 
Poly(2-Ethyl-2-oxazoline-co-N-propylEthylene imine)s by 
controlled partial reduction of poly(2-Ethyl-2-oxazoline) 
https://chemrxiv.org/engage/chemrxiv/article-details/60c73
d59f96a001e7e285d81. 

61.	 Pitt CG, Bao Y, Thompson J, Wani MC, Rosenkrantz H, et 
al. (1986) Esters and lactones of phenolic amino carboxylic 
acids. Prodrugs for iron chelation. Journal of Medicinal 
Chemistry 29: 1231-1237. 

62.	 Pomerantz WC (2008) I Association behavior of achc-rich 
ss-peptide Foldamers: II. 19f nmr methods for monitoring 
[alpha]-peptide folding https://www.researchgate.net/
publication/252297775_I_Association_behavior_of_
ACHC-rich_beta-peptide_foldamers_II_Fluorine19_NMR_
methods_for_monitoring_alpha-peptide_folding. 

63.	 Popa L, Ghica MV, Dinu-Pirvu C (2019) Hydrogels: Smart 
materials for biomedical applications. BoD – Books on 
Demand https://www.intechopen.com/books/8353. 

64.	 Qi W, Yan J (2018) Layered Nanoarchitectonics with layer-by-
layer assembly strategy for biomedicalapplications. Materials 
Nano architectonics 141-154.

65.	 Romeo JT (2012) Phytochemicals in human health protection, 
nutrition, and plant defense. Springer Science & Business 
Media https://link.springer.com/book/10.1007/978-1-4615-
4689-4. 

66.	 Rotello V, Thayumanavan 2008) undefined. John Wiley & 
Sons.

67.	 Santos A, Pereira I, Ferreira C, Veiga F, Fakhrullin R (2019) 

Layer-by-layer assembly for Nanoarchitectonics. Advanced 
Supra molecular Nano architectonics 89-121.

68.	 Schneider H (2015) Chemoresponsive materials: Stimulation 
by chemical and biological signals. Royal Society of 
Chemistry. https://searchworks.stanford.edu/view/11511064. 

69.	 Schubert U, Newkome GR, Winter A (2021) Supramolecular 
polymers and assemblies: From synthesis to properties and 
applications. John Wiley & Sons https://www.wiley.com/
en-us/+Polymers+and+Assemblies:+From+Synthesis+to+
Properties+and+Applications-p-9783527832408. 

70.	 Schwarz JA, Contescu CI, Putyera K (2004) Dekker 
encyclopedia of Nanoscience and nanotechnology. CRC Press 
https://www.amazon.in/Dekker-Encyclopedia-Nanoscience-
Nanotechnology-Putyera/dp/0824750462. 

71.	 Steed JW, Atwood JL (2022) supramolecular chemistry. 
John Wiley & Sons https://www.wiley.com/en-us/
Supramolecular+Chemistry,+3rd+Edition-p-9781119582519. 

72.	 Stockwell B (2013) The quest for the cure: The science and 
stories behind the next generation of medicines. Columbia 
University Press https://academic.oup.com/columbia-
scholarship-online/book/21753. 

73.	 Such GK, Johnston AP, Caruso F (2011) ChemInform 
abstract: Engineered hydrogen-bonded polymer Multilayers: 
From assembly to biomedical applications. ChemInform 
https://onlinelibrary.wiley.com/doi/10.1002/chin.201115262. 

74.	 Sugathan S, Pradeep NS, Abdulhameed S (2017) Bioresources 
and Bioprocess in biotechnology: https://link.springer.com/
book/10.1007/978-981-10-3573-9. 

75.	 Wang J, Bonnesen PV, Rangel E, Vallejo E, Sanchez-Castillo 
A, et al. (2016) Supra molecular polymerization of a prebiotic 
nucleoside provides insights into the creation of sequence-
controlled polymers. Sci Rep 4: 18891.

76.	 Tabatabaei Rezaei SJ, Sarbaz L, Niknejad H (2016) Folate-
decorated redox/pH dual-responsive degradable prodrug 
micelles for tumor triggered targeted drug delivery. RSC 
Advances 6: 62630-62639. 

77.	 Tamulis A, Stumbrys E, Tamulis V, Tamulienė J (1996) 
Quantum mechanical investigations of photoactive molecules, 
Supermolecules, Supramolecules and design of basic elements 
of molecular computers. Photoactive Organic Materials https://
link.springer.com/chapter/10.1007/978-94-011-4056-0_31. 

78.	 Varsha Sharma, Gokul Paramasivam, MaartenVergaelen 
Richard Hoogenboom, Anandhakumar Sundaramurthy 
(2021) Tannic acid-stabilized self-degrading temperature-
sensitive poly(2npropyl-2-oxazoline)/Gellan gum capsules 
for lipase delivery. https://pubs.acs.org/doi/pdf/10.1021/
acsabm.1c00697. 

79.	 Upadhyay SK, Singh SP (2021) Bioprospecting of plant 
biodiversity for industrial molecules. John Wiley & Sons https://
onlinelibrary.wiley.com/doi/book/10.1002/9781119718017. 

80.	 Wong C, Moon K, Li Y (2010) Nano-bio- Electronic, 
Photonic and MEMS packaging. Springer Science 
& Business Media https://link.springer.com/
chapter/10.1007/978-1-4419-0040-1_2. 

81.	 Wyler R, De Mendoza J, Rebek J (1993) A synthetic cavity 
assembles through self-complementary hydrogen bonds. 
Angewandte Chemie International Edition in English 32: 
1699-1701.

82.	 Yaghi OM, Kalmutzki MJ, Diercks CS (2019) Introduction to 
reticular chemistry: Metal-organic frameworks and covalent 
organic frameworks. Wiley-VCH https://onlinelibrary.wiley.
com/doi/10.1002/anie.201906230. 

83.	 Yao H, Gan Q, Peng J, Huang S, Zhu M, et al. (2016) A 
stimuli-responsive biosensor of glucose on layer-by-layer 



Citation: Marjan Assefi, Vahid Omarmeli, Nadeem Kizilbash, Sohila Nankali, Nankali A, et al. (2022) Medical Application Based on Supra Molecular Self-Assembly. 
Journal of Critical Care & Emergency Medicine. SRC/JCCEM-119. DOI: doi.org/10.47363/JCCEM/2022(1)114

Volume 1(4): 6-6J Critical Care & Emerg Med, 2022

Copyright: ©2022 Marjan Assefi, et al. This is an open-access article 
distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.

films assembled through specific lectin-glycoenzyme 
recognition. Sensors 16: 563. 

84.	 Yui N (2002) Supramolecular design for biological 
applications. CRC Press https://www.taylorfrancis.com/
books/edit/10.1201/9781420041187/supramolecular-design-
biological-applications-nobuhiko-yui. 

85.	 Zhai L (2011) Layer-by-layer self-assembled Multilayer 
stimuli-responsive polymeric films. Handbook of Stimuli-
Responsive Materials 165-190. https://onlinelibrary.wiley.
com/doi/10.1002/9783527633739.ch7. 

86.	 Zhang YY (1997) Self-assembly of Hydrophobically modified 
Polyelectrolytes on solid substrates in aqueous environments 
https://www.proquest.com/openview/4d08e9d61c4ad433819
957d666fbd285/1?cbl=18750&diss=y&pq-origsite=gscholar. 

87.	 Zhu L (2020) Supramolecular self-assembly of Discotic liquid 
crystalline LEGOs. Polymers and Polymeric Composites: A 
ReferenceSeries 217-248. 

88.	 Abouelmagd SA, Abd Ellah NH, Amen O, Abdelmoez A, 
Mohamed NG (2019) Self-assembled tannic acid complexes 
for pH-responsive delivery of antibiotics: Role of drug-carrier 
interactions. International Journal of Pharmaceutics 562: 
76-85.


