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                    Abstract
Nature has created nanostructures that have attracted attention because of a combination of unique properties. Photonic crystals capable of reflecting a narrow band of visible radiation are among many ordered nanostructures, used in optics, electronics, nanotechnology, and chemical analysis. A slight impact on photonic crystals at the macro level brings to significant changes at the micro level. This property formed a basis for the creation of selective sensors for rapid analysis. The creation of sensor matrices based on photonic crystals comprises three main stages: the formation of ordered structures, imparting specific properties to them, and recording and interpretating an analytical signal. Such an integrated approach results in sensor devices that enable the real-time determination of the concentrations of targets of various nature: from ions and small molecules to proteins and cells.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1. [image: ]


Fig. 2. [image: ]


Fig. 3. [image: ]


Fig. 4. [image: ]


Fig. 5. [image: ]


Fig. 6. [image: ]


Fig. 7. [image: ]


Fig. 8. [image: ]


Fig. 9. [image: ]


Fig. 10. [image: ]


Fig. 11. [image: ]


Fig. 12. [image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Electrochemical sensors: basic principles, engineering, and state of the art
                                        
                                    

                                    
                                        Article
                                        
                                         11 August 2023
                                    

                                

                                Heru Agung Saputra

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Ultraviolet-Visible (UV-Vis) Spectroscopy
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2023
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Nanoparticle classification, physicochemical properties, characterization, and applications: a comprehensive review for biologists
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 June 2022
                                    

                                

                                Nadeem Joudeh & Dirk Linke

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    REFERENCES
	Lord Rayleigh, Philos. Mag., 1887, vol. 24, p. 145. https://doi.org/10.1080/14786448708628074
Article 
    
                    Google Scholar 
                

	Lord Rayleigh, Philos. Mag., 1888, vol. 26, p. 256. https://doi.org/10.1080/14786448808628259
Article 
    
                    Google Scholar 
                

	Bykov, V.P., J. Exp. Theor. Phys., 1972, vol. 35, p. 269.

                    Google Scholar 
                

	Yablonovitch, E., Phys. Rev. Lett., 1987, vol. 58, p. 2059. https://doi.org/10.1103/PhysRevLett.58.2059
Article 
    CAS 
    
                    Google Scholar 
                

	John, S., Phys. Rev. Lett., 1987, vol. 58, p. 2486. https://doi.org/10.1103/PhysRevLett.58.2486
Article 
    CAS 
    
                    Google Scholar 
                

	Fenzl, C., Hirsch, T., and Wolfbeis, O.S., Sensors, 2012, vol. 12, no. 12, p. 16954. https://doi.org/10.1002/anie.201307828
Article 
    CAS 
    
                    Google Scholar 
                

	Sepre, M.J., Kang Yo, and Zhang, Q.M., Photonic Materials for Sensing, Biosensing and Display Devices, Springer Series in Material Science, vol. 229, Cham: Springer, 2016.

	Xue, F., Asher, S.A., Meng, Z., Wang, F., Lu, W., Xue, M., and Qi, F., RSC Adv., 2015, vol. 5, no. 24, p. 18939. https://doi.org/10.1039/C4RA16006A
Article 
    CAS 
    
                    Google Scholar 
                

	Subramanian, B., Theriault, G., Robichaud, J., Tchoukanova, N., and Djaoued, Ya., Mater. Chem. Phys., 2020, vol. 244, 122630. https://doi.org/10.1016/j.matchemphys.2020.122630
Article 
    CAS 
    
                    Google Scholar 
                

	Aki, Sh., Endo, T., Sueyoshi, K., and Hisamoto, H., Anal. Chem., 2014, vol. 86, no. 24, p. 11986. https://doi.org/10.1021/ac503447m
Article 
    CAS 
    
                    Google Scholar 
                

	He, Ya., Zhu, B., Zeng, Xi., Yang, R., Lv, Xi., and Y-uan, W., Thin Solid Films, 2017, vol. 639, p. 98. https://doi.org/10.1016/j.tsf.2017.08.035
Article 
    CAS 
    
                    Google Scholar 
                

	Zhai, Sh. and Zhao, H., Appl. Phys. Lett., 2019, vol. 114, no. 23, 233702. https://doi.org/10.1063/1.5098780
Article 
    CAS 
    
                    Google Scholar 
                

	Toolan, D.T.W., Fujii, S., Ebbens, S.J., Nakamura, Y., and Howse, J.R., Soft Matter, 2014, vol. 10, no. 44, p. 8804. https://doi.org/10.1039/C4SM01711K
Article 
    CAS 
    
                    Google Scholar 
                

	Noppakuadrittideja, P., Tonsomboonb, K., and Ummartyotin, S., Colloids Interface 
               Sci. Commun., 2019, vol. 30, 100177. https://doi.org/10.1016/j.colcom.2019.100177
Article 
    CAS 
    
                    Google Scholar 
                

	Khanna, S., Utsav Marathey, P., Chaliyawala, H., Rajaram, N., Roy, D., Banerjee, R., and Mukhopadhyay, I., Colloids Surf., A, 2018, vol. 553, p. 520. https://doi.org/10.1016/j.colsurfa.2018.05.063
Article 
    CAS 
    
                    Google Scholar 
                

	Asmatulu, R., Kim, S., Bright, R., Yu, Ph., Papadimitrakopoulos, F., and Marcus, H., MRS Proc., 2005, vol. 901, p. 102. https://doi.org/10.1557/PROC-0901-Ra21-02

	Bardosova, M., Pemble, M.E., Povey, I.M., and Tredgold, R.H., Adv. Mater., 2010, vol. 22, no. 29, p. 3104. https://doi.org/10.1002/adma.200903708
Article 
    CAS 
    
                    Google Scholar 
                

	Cagnani, G.R., Spada, E.R., Cagnani, D.L., Torres., B.B.M., Balogh, D.T., Bardosova, M., and Faria, R.M., Colloids Surf., A, 2020, vol. 588, 124389. https://doi.org/10.1016/j.colsurfa.2019.124389
Article 
    CAS 
    
                    Google Scholar 
                

	Bishop, K.J., Wilmer, C.E., Soh, S., and Grzybowski, B.A., Small, 2009, vol. 5, no. 14, p. 1600. https://doi.org/10.1002/smll.200900358
Article 
    CAS 
    
                    Google Scholar 
                

	Walker, D.A., Kowalczyk, B., de la Cruz, M.O., and Grzybowski, B.A., Nanoscale, 2011, vol. 3, no. 4, p. 1316. https://doi.org/10.1039/C0NR00698J
Article 
    CAS 
    
                    Google Scholar 
                

	Velev, O.D. and Gupta, S., Adv. Mater., 2009, vol. 21, no. 19, p. 1897. https://doi.org/10.1002/adma.200801837
Article 
    CAS 
    
                    Google Scholar 
                

	Ho, K.M., Chan, C.T., and Soukoulis, C.M., Phys. Rev. Lett., 1990, vol. 65, no. 25, p. 3152. https://doi.org/10.1103/PhysRevLett.65.3152
Article 
    CAS 
    
                    Google Scholar 
                

	Lin, S.Y., Fleming, J.G., Hetherington, D.L., Smith, B.K., Biswas, R., Ho, K.M., Sigalas, M.M., Zubrzycki, W., Kurtz, S.R., and Bur, J., Nature, 1998, vol. 394, no. 6690, p. 251. https://doi.org/10.1038/28343
Article 
    CAS 
    
                    Google Scholar 
                

	Noda, S., Tomoda, K., Yamamoto, N., and Chutinan, A., Full three-dimensional photonic bandgap crystals at near-infrared wavelengths, Science, 2000, vol. 289, no. 5479, p. 604. https://doi.org/10.1126/science.289.5479.604
Article 
    CAS 
    
                    Google Scholar 
                

	Aoki, K., Miyazaki, H.T., Hirayama, H., Inoshita, K., Baba, T., Sakoda, K., Shinya, N., and Aoyagi, Y., Nat. Mater., 2003, vol. 2, no. 2, p. 117. https://doi.org/10.1038/nmat802
Article 
    CAS 
    
                    Google Scholar 
                

	Ogawa, S., Imada, M., Yoshimoto, S., Okano, M., and Noda, S., Science, 2004, vol. 305, no. 5681, p. 227. https://doi.org/10.1126/science.1097968
Article 
    CAS 
    
                    Google Scholar 
                

	Campbell, M., Sharp, D., Harrison, M., Denning, R., and Turberfield, A., Nature, 2000, vol. 404, no. 6773, p. 53. https://doi.org/10.1038/35003523
Article 
    CAS 
    
                    Google Scholar 
                

	Miklyaev, Y.V., Meisel, D.C., Blanco, A., von Freymann, G., Busch, K., Koch, W., Enkrich, C., Deubel, M., and Wegener, M., Appl. Phys. Lett., 2003, vol. 82, no. 8, p. 1284. https://doi.org/10.1063/1.1557328
Article 
    CAS 
    
                    Google Scholar 
                

	Scrimgeour, J., Sharp, D.N., Blanford, C.F., Roche, O.M., Denning, R.G., and Turberfield, A.J., Adv. Mater., 2006, vol. 18, no. 12, p. 1557. https://doi.org/10.1002/adma.200502286
Article 
    CAS 
    
                    Google Scholar 
                

	Deubel, M., von Freymann, G., Wegener, M., Pereira, S., Busch, K., and Soukoulis, C.M., Nat. Mater., 2004, vol. 3, no. 7, p. 444. https://doi.org/10.1038/nmat1155
Article 
    CAS 
    
                    Google Scholar 
                

	Deubel, M., Wegener, M., Kaso, A., and John, S., Appl. Phys. Lett., 2004, vol. 85, no. 11, p. 1895. https://doi.org/10.1063/1.1792802
Article 
    CAS 
    
                    Google Scholar 
                

	Seet, K.K., Mizeikis, V., Matsuo, S., Juodkazis, S., and Misawa, H., Adv. Mater., 2005, vol. 17, no. 5, p. 541. https://doi.org/10.1002/adma.200401527
Article 
    CAS 
    
                    Google Scholar 
                

	Gratson, G.M., Garcia-Santamaria, F., Lousse, V., Xu, M., Fan, S.H., Lewis, J.A., and Braun, P.V., Adv. Mater., 2006, vol. 18, no. 4, p. 461. https://doi.org/10.1002/adma.200501447
Article 
    CAS 
    
                    Google Scholar 
                

	Willard, F., John, S., Wegener, M., and Ozin, G.A., Adv. Mater., 2006, vol. 18, no. 4, p. 457. https://doi.org/10.1002/adma.200501674
Article 
    CAS 
    
                    Google Scholar 
                

	Yablonovitch, E., Gmitter, T.J., and Leung, K.M., Phys. Rev. Lett., 1991, vol. 67, no. 17, p. 2295. https://doi.org/10.1103/PhysRevLett.67.2295
Article 
    CAS 
    
                    Google Scholar 
                

	Yablonovitch, E. and Gmitter, T.J., Phys. Rev. Lett., 1989, vol. 63, no. 18, p. 1950. https://doi.org/10.1364/JOSAA.7.001792
Article 
    CAS 
    
                    Google Scholar 
                

	Ozbay, E., Abeyta, A., Tuttle, G., Tringides, M., Biswas, R., Chan, C.T., Soukoulis, C.M., and Ho, K.M., Phys. Rev. B, 1994, vol. 50, no. 3, p. 1945. https://doi.org/10.1103/PhysRevB.50.1945
Article 
    CAS 
    
                    Google Scholar 
                

	Cheng, C.C., Scherer, A., Arbet-Engels, V., and Yablonovitch, E., J. Vac. Sci. Technol., B, 1996, vol. 14, no. 6, p. 4110. https://doi.org/10.1116/1.588601
Article 
    CAS 
    
                    Google Scholar 
                

	Kawakami, S., Kawashima, T., and Sato, T., Appl. Phys. Lett., 1999, vol. 74, no. 3, p. 463. https://doi.org/10.1063/1.123037
Article 
    CAS 
    
                    Google Scholar 
                

	Kawashima, T., Miura, K., Sato, T., and Kawakami, S., Appl. Phys. Lett., 2000, vol. 77, no. 16, p. 2613. https://doi.org/10.1063/1.1316070
Article 
    CAS 
    
                    Google Scholar 
                

	Cheng, C.C. and Scherer, A., J. Vac. Sci. Technol., B, 1995, vol. 13, no. 6, p. 2696. https://doi.org/10.1116/1.588051
Article 
    CAS 
    
                    Google Scholar 
                

	Sharp, D.N., Turberfield, A.J., and Denning, R.G., Phys. Rev. B, 2003, vol. 68, no. 20, 205102. https://doi.org/10.1103/PhysRevB.68.205102
Article 
    CAS 
    
                    Google Scholar 
                

	Xu, D., Chen, K.P., Harb, A., Rodriguez, D., Lozano, K., and Lin, Y., Appl. Phys. Lett., 2009, vol. 94, no. 23, 231116. https://doi.org/10.1063/1.3149705
Article 
    CAS 
    
                    Google Scholar 
                

	Poncelet, O., Tallier, G., Mouchet, S.R., Crahay, A., Rasson, J., Kotipalli, R., Deparis, O., and Francis, L.A., Bioinspiration Biomimetics, 2016, vol. 11, no. 3, 036011. https://doi.org/10.1088/1748-3190/11/3/036011
Article 
    CAS 
    
                    Google Scholar 
                

	Rasson, J., Poncelet, O., Mouchet, S.R., Deparis, O., and Francis, L.A., Mater. Today Proc., 2017, vol. 4, p. 5006. https://doi.org/10.1016/j.matpr.2017.04.107
Article 
    
                    Google Scholar 
                

	Burratti, L., De Matteis, F., Casalboni, M., Francini, R., Pizzoferrato, R., and Prosposito, P., Mater. Chem. Phys., 2018, vol. 212, p. 274. https://doi.org/10.1016/j.matchemphys.2018.03.039
Article 
    CAS 
    
                    Google Scholar 
                

	Burratti, L., Casalboni, M., De Matteis, F., Pizzoferrato, R., and Prosposito, P., Materials, 2018, vol. 11, no. 9, p. 1547. https://doi.org/10.3390/ma11091547
Article 
    CAS 
    
                    Google Scholar 
                

	Li, J. and Zheng, T., Sens. Actuators, B, 2008, vol. 131, no. 1, p. 190. https://doi.org/10.1016/j.snb.2007.11.006
Article 
    CAS 
    
                    Google Scholar 
                

	Kuo, W.K., Weng, H.P., Hsu, J.J., and Yu, H.H., Mater. Chem. Phys., 2016, vol. 173, p. 285. https://doi.org/10.1016/j.matchemphys.2016.02.014
Article 
    CAS 
    
                    Google Scholar 
                

	Kou, D., Zhang, Y., Zhang, S., Wu, S., and Ma, W., Chem. Eng. J., 2019, vol. 375, 121987. https://doi.org/10.1016/j.cej.2019.121987
Article 
    CAS 
    
                    Google Scholar 
                

	Endo, T., Yanagida, Y., and Hatsuzawa, T., Sens. Actuators, B, 2007, vol. 125, no. 2, p. 589. https://doi.org/10.1016/j.snb.2007.03.003
Article 
    CAS 
    
                    Google Scholar 
                

	Sato, A., Ikeda, Y., Yamaguchi, K., and Vohra, V., Nanomaterials, 2018, vol. 8, no. 3, p. 169. https://doi.org/10.3390/nano8030169
Article 
    CAS 
    
                    Google Scholar 
                

	Bolshakov, E.S., Ivanov, A.V., Kozlov, A.A., Aksenov, A.S., Isanbaeva, E.V., Kushnir, S.E., Yapryntsev, A.D., Baranchikov, A.E., and Zolotov, Yu.A., Beilstein J. Nanotechnol., 2022, vol. 13, p. 127. https://doi.org/10.3762/bjnano.13.9
Article 
    CAS 
    
                    Google Scholar 
                

	Wang, F., Zhu, Z., Xue, M., Xue, F., Wang, Q., Meng, Z., Lu, W., Chen, W., Qi, F., and Yan, Z., Sens. Actuators, B, 2015, vol. 220, p. 222. https://doi.org/10.1016/j.snb.2015.05.057
Article 
    CAS 
    
                    Google Scholar 
                

	Chen, C., Zhu, Y., Bao, H., Shen, J., Jiang, H., Peng, L., Yang, X., Li, C., and Chen, G., Chem. Commun., 2011, vol. 47, no. 19, p. 5530. https://doi.org/10.1039/C1CC10957J
Article 
    CAS 
    
                    Google Scholar 
                

	Jiang, H., Zhu, Y., Chen, C., Shen, J., Bao, H., Peng, L., Yang, X., and Li, C., New J. Chem., 2012, vol. 36, no. 4, p. 1051. https://doi.org/10.1039/C2NJ20989F
Article 
    CAS 
    
                    Google Scholar 
                

	Zhang, Y., Fu, Q., and Ge, J., Nat. Commun., 2015, vol. 6, no. 1, p. 1. https://doi.org/10.1038/ncomms8510
Article 
    CAS 
    
                    Google Scholar 
                

	Pan, Z., Ma, J., Yan, J., Zhou, M., and Gao, J., J. Mater. Chem., 2012, vol. 22, no. 5, p. 2018. https://doi.org/10.1039/C1JM13955J
Article 
    CAS 
    
                    Google Scholar 
                

	Ashurov, M.S., Ikrami, S.A., and Klimonsky, S.O., Inorg. Mater.: Appl. Res., 2021, vol. 12, no. 4, p. 915. https://doi.org/10.1134/S2075113321040043
Article 
    
                    Google Scholar 
                

	Zhang, M.L., Jin, F., Zheng, M.L., and Duan, X.M., RSC Adv., 2014, vol. 4, no. 39, p. 20567. https://doi.org/10.1039/C4RA03013C
Article 
    CAS 
    
                    Google Scholar 
                

	Barry, R.A. and Wiltzius, P., Langmuir, 2006, vol. 22, no. 3, p. 1369. https://doi.org/10.1021/la0519094
Article 
    CAS 
    
                    Google Scholar 
                

	Xu, X., Goponenko, A.V., and Asher, S.A., J. Am. Chem. Soc., 2008, vol. 130, no. 10, p. 3113. https://doi.org/10.1021/ja077979+
Article 
    CAS 
    
                    Google Scholar 
                

	Hong, W., Chen, Y., Feng, X., Yan, Y., Hu, X., Zhao, B., Zhang, F., Zhang, D., Xu, Z., and Lai, Y., Chem. Commun., 2013, vol. 49, no. 74, p. 8229. https://doi.org/10.1039/C3CC44825H
Article 
    CAS 
    
                    Google Scholar 
                

	Liu, C., Gao, G., Zhang, Y., Wang, L., Wang, J., and Song, Y., Macromol. Rapid Commun., 2012, vol. 33, no. 5, p. 380. https://doi.org/10.1002/marc.201100575
Article 
    CAS 
    
                    Google Scholar 
                

	Zhong, Q., Xu, H., Ding, H., Bai, L., Mu, Z., Xie, Z., Zhao, Y., and Gu, Z., Colloids Surf., A, 2013, vol. 433, p. 59. https://doi.org/10.1016/j.colsurfa.2013.04.053
Article 
    CAS 
    
                    Google Scholar 
                

	Cui, J., Zhu, W., Gao, N., Li, J., Yang, H., Jiang, Y., Seidel, P., Ravoo, B.J., and Li, G., Angew. Chem., Int. Ed. Engl., 2014, vol. 53, no. 15, p. 3844. https://doi.org/10.1002/anie.201308959
Article 
    CAS 
    
                    Google Scholar 
                

	Zhang, J.-T., Wang, L., Luo, J., Tikhonov, A., Kornienko, N., and Asher, S.A., J. Am. Chem. Soc., 2011, vol. 133, no. 24, p. 9152. https://doi.org/10.1021/ja201015c
Article 
    CAS 
    
                    Google Scholar 
                

	Arunbabu, Dh., Sannigrahi, A., and Jana, T., Soft Matter, 2011, vol. 7, no. 6, p. 2592. https://doi.org/10.1039/C0SM01136C
Article 
    CAS 
    
                    Google Scholar 
                

	Ye, B.-F., Zhao, Y.-J., Cheng, Y., Li, T.-T., Xie, Zh.-Y., Zhao, X.-W., and Gu, Zh.-Z., Nanoscale, 2012, vol. 4, no. 19, p. 5998. https://doi.org/10.1039/C2NR31601C
Article 
    CAS 
    
                    Google Scholar 
                

	Cai, Zh., Smith, N.L., Zhang, J.-T., and Asher, S.A., Anal. Chem., 2015, vol. 87, no. 10, p. 5013. https://doi.org/10.1021/ac504679n
Article 
    CAS 
    
                    Google Scholar 
                

	Lan, Yu., Xue, M., Qiu, L., and Meng, Z., Chem. Select., 2019, vol. 4, no. 21, p. 6547. https://doi.org/10.1002/slct.201900840
Article 
    CAS 
    
                    Google Scholar 
                

	Cai, Zh., Luck, L.A., Punihaole, D., Madura, J.D., and Asher, S.A., Chem. Sci., 2016, vol. 7, no. 7, p. 4557. https://doi.org/10.1039/C6SC00682E
Article 
    CAS 
    
                    Google Scholar 
                

	Cai, Zh., Sasmal, A., Liu, X., and Asher, S.A., ACS Sens., 2017, vol. 2, no. 10, p. 1474. https://doi.org/10.1021/acssensors.7b00426
Article 
    CAS 
    
                    Google Scholar 
                

	Qui, F., Yan, Ch., Meng, Z., Li, Sh., Xu, J., Hu, X., and Xue, M., Anal. Bioanal. Chem., 2019, vol. 411, p. 2577. https://doi.org/10.1007/s00216-019-01700-w
Article 
    CAS 
    
                    Google Scholar 
                

	Cai, Zh., Zhang, Zh.-T., Xue, F., Hong, Zh., Punihaole, D., and Asher, S.A., Anal. Chem., 2014, vol. 86, no. 10, p. 4840. https://doi.org/10.1021/ac404134t
Article 
    CAS 
    
                    Google Scholar 
                

	Li, G., Xiao, F., Liao, Sh., Chen, Q., Zhou, J., Wu, Zh., and Yu, R., Sens. Actuators, B, 2018, vol. 277, p. 591. https://doi.org/10.1016/j.snb.2018.09.059
Article 
    CAS 
    
                    Google Scholar 
                

	Li, Ch., Li, L., Yu, Sh., Jiao, X., and Chen, D., Adv. Mater. Technol., 2016, vol. 1, no. 7, 1600127. https://doi.org/10.1002/admt.201600127
Article 
    CAS 
    
                    Google Scholar 
                

	Li, L., Li, Ch., Jiao, Xi., Chen, D., and Lotsch, B.V., Chem. Mater., 2015, vol. 27, no. 22, p. 7601. https://doi.org/10.1021/acs.chemmater.5b02476
Article 
    CAS 
    
                    Google Scholar 
                

	Smith, N.L., Hong, Zh., and Asher, S.A., Analyst, 2014, vol. 139, no. 24, p. 6379. https://doi.org/10.1039/C4AN01485E
Article 
    CAS 
    
                    Google Scholar 
                

	Yan, Z., Xue, M., He, Q., Lu, W., Meng, Z., Yan, D., Qiu, L., Zhou, L., and Yu, Yi., Anal. Bioanal. Chem., 2016, vol. 408, no. 29, p. 8317. https://doi.org/10.1007/s00216-016-9947-4
Article 
    CAS 
    
                    Google Scholar 
                

	Xiao, F., Sun, Y., Du, W., Shi, W., Wu, Y., Liao, S., Wu, Z., and Yu, R., Adv. Funct. Mater., 2017, vol. 27, no. 42, 1702147. https://doi.org/10.1002/adfm.201702147
Article 
    CAS 
    
                    Google Scholar 
                

	Holtz, J.H. and Asher, S.A., Nature, 1997, vol. 389, no. 6653, p. 829. https://doi.org/10.1038/39834
Article 
    CAS 
    
                    Google Scholar 
                

	Holtz, J.H., Holtz, J.S., Munro, C.H., and Asher, S.A., Anal. Chem., 1998, vol. 70, no. 4, p. 780. https://doi.org/10.1021/ac970853i
Article 
    CAS 
    
                    Google Scholar 
                

	Reese, C.E., Baltusavich, M.E., Keim, J.P., and Asher, S.A., Anal. Chem., 2001, vol. 73, no. 21, p. 5038. https://doi.org/10.1021/ac010667j
Article 
    CAS 
    
                    Google Scholar 
                

	Asher, S.A., Peteu, S.F., Reese, C.E., Lin, M., and Finegold, D., Anal. Bioanal. Chem., 2002, vol. 373, no. 7, p. 632. https://doi.org/10.1007/s00216-002-1366-z
Article 
    CAS 
    
                    Google Scholar 
                

	Reese, C.E. and Asher, S.A., Anal. Chem., 2003, vol. 75, no. 15, p. 3915. https://doi.org/10.1021/ac034276b
Article 
    CAS 
    
                    Google Scholar 
                

	Goponenko, A.V. and Asher, S.A., J. Am. Chem. Soc., 2005, vol. 127, no. 30, p. 10753. https://doi.org/10.1021/ja051456p
Article 
    CAS 
    
                    Google Scholar 
                

	Yan, F. and Asher, S., Anal. Bioanal. Chem., 2007, vol. 387, no. 6, p. 2121. https://doi.org/10.1007/s00216-006-1088-8
Article 
    CAS 
    
                    Google Scholar 
                

	Muscatello, M.M.W. and Asher, S.A., Adv. Funct. Mater., 2008, vol. 18, no. 8, p. 1186. https://doi.org/10.1002/adfm.200701210
Article 
    CAS 
    
                    Google Scholar 
                

	Asher, S.A., Sharma, A.C., Goponenko, A.V., and Ward, M.M., Anal. Chem., 2003, vol. 75, no. 7, p. 1676. https://doi.org/10.1021/ac026328n
Article 
    CAS 
    
                    Google Scholar 
                

	Baca, J.T., Finegold, D.N., and Asher, S.A., Analyst, 2008, vol. 133, no. 3, p. 385. https://doi.org/10.1039/B712482A
Article 
    CAS 
    
                    Google Scholar 
                

	Lin, F.Y. and Yu, L.P., Anal. Methods, 2012, vol. 4, no. 9, p. 2838. https://doi.org/10.1039/C2AY25408E
Article 
    CAS 
    
                    Google Scholar 
                

	Kimble, K.W., Walker, J.P., Finegold, D.N., and Asher, S.A., Anal. Bioanal. Chem., 2006, vol. 385, no. 4, p. 678. https://doi.org/10.1007/s00216-006-0453-y
Article 
    CAS 
    
                    Google Scholar 
                

	Fenzl, C., Kirchinger, M., Hirsch, T., and Wolfbeis, O.S., Chemosensors, 2014, vol. 2, no. 3, p. 207. https://doi.org/10.3390/chemosensors2030207
Article 
    
                    Google Scholar 
                

	Asher, S.A., Alexeev, V.L., Goponenko, A.V., Sharma, A.C., Lednev, I.K., Wilcox, C.S., and Finegold, D.N., J. Am. Chem. Soc., 2003, vol. 125, no. 11, p. 3322. https://doi.org/10.1021/ja021037h
Article 
    CAS 
    
                    Google Scholar 
                

	Zhang, C., Cano, G.G., and Braun, P.V., Adv. Mater., 2014, vol. 26, no. 32, p. 5678. https://doi.org/10.1002/adma.201401710
Article 
    CAS 
    
                    Google Scholar 
                

	Alexeev, V.L., Sharma, A.C., Goponenko, A.V., Das, S., Lednev, I.K., Wilcox, C.S., Finegold, D.N., and Asher, S.A., Anal. Chem., 2003, vol. 75, no. 10, p. 2316. https://doi.org/10.1021/ac030021m
Article 
    CAS 
    
                    Google Scholar 
                

	Muscatello, M.M.W., Stunja, L.E., and Asher, S.A., Anal. Chem., 2009, vol. 81, no. 12, p. 4978. https://doi.org/10.1021/ac900006x
Article 
    CAS 
    
                    Google Scholar 
                

	Zhang, C., Losego, M.D., and Braun, P.V., Chem. Mater., 2013, vol. 25, no. 15, p. 3239. https://doi.org/10.1021/cm401738p
Article 
    CAS 
    
                    Google Scholar 
                

	Alexeev, V.L., Das, S., Finegold, D.N., and Asher, S.A., Clin. Chem., 2004, vol. 50, no. 12, p. 2353. https://doi.org/10.1373/clinchem.2004.039701
Article 
    CAS 
    
                    Google Scholar 
                

	Ben-Moshe, M., Alexeev, V.L., and Asher, S.A., Anal. Chem., 2006, vol. 78, no. 14, p. 5149. https://doi.org/10.1021/ac060643i
Article 
    CAS 
    
                    Google Scholar 
                

	Ruan, J.L., Chen, C., Shen, J.H., Zhao, X.L., Qian, S.H., and Zhu, Z.G., Polymers, 2017, vol. 9, no. 4, p. 125. https://doi.org/10.3390/polym9040125
Article 
    CAS 
    
                    Google Scholar 
                

	Cui, Q., Muscatello, M.M.W., and Asher, S.A., Analyst, 2009, vol. 134, no. 5, p. 875. https://doi.org/10.1039/B901017N
Article 
    CAS 
    
                    Google Scholar 
                

	Sharma, A.C., Jana, T., Kesavamoorthy, R., Shi, L., Virji, M.A., Finegold, D.N., and Asher, S.A., J. Am. Chem. Soc., 2004, vol. 126, no. 9, p. 2971. https://doi.org/10.1021/ja038187s
Article 
    CAS 
    
                    Google Scholar 
                

	Xiao, F., Li, G., Wu, Y., Chen, Q., Wu, Z., and Yu, R., Anal. Chem., 2016, vol. 88, no. 18, p. 9207. https://doi.org/10.1021/acs.analchem.6b02457
Article 
    CAS 
    
                    Google Scholar 
                

	Song, Y., Bai, J., Zhang, R., He, H., Li, C., Wang, J., Li, S., Peng, Y., Ning, B., Wang, M., and Gao, Z., Anal. Chem., 2018, vol. 90, no. 2, p. 1388. https://doi.org/10.1021/acs.analchem.7b04655
Article 
    CAS 
    
                    Google Scholar 
                

	Zeng, F., Wu, S., Sun, Z., Xi, H., Li, R., and Hou, Z., Sens. Actuators, B, 2002, vol. 81, nos. 2–3, p. 273. https://doi.org/10.1016/S0925-4005(01)00965-0
Article 
    CAS 
    
                    Google Scholar 
                

	Yan, C., Qi, F., Li, S., Xu, J., Liu, C., Meng, Z., Qiu, L., Xue, M., Lu, W., and Yan, Z., Talanta, 2016, vol. 159, p. 412. https://doi.org/10.1016/j.talanta.2016.06.045
Article 
    CAS 
    
                    Google Scholar 
                

	Xu, J., Yan, C., Liu, C., Zhou, C., Hu, X., and Qi, F., IOP Conf. Ser.: Mater. Sci. Eng., 2017, vol. 167, no. 1, 012024. https://doi.org/10.1088/1757-899X/167/1/012024

	Walker, J.P. and Asher, S.A., Anal. Chem., 2005, vol. 77, no. 6, p. 1596. https://doi.org/10.1021/ac048562e
Article 
    CAS 
    
                    Google Scholar 
                

	Chen, W., Meng, Zh., Xue, M., and Shea, K.J., Mol. Imprinting, 2016, vol. 4, no. 1, p. 1. https://doi.org/10.1515/molim-2016-0001
Article 
    CAS 
    
                    Google Scholar 
                

	Pauling, L., J. Am. Chem. Soc., 1940, vol. 62, no. 10, p. 2643. https://doi.org/10.1021/ja01867a018
Article 
    CAS 
    
                    Google Scholar 
                

	Wang, Yi., Xie, T., Yang, J.LeiM., Fan, J., Meng, Z., Xue, M., Qiu, L., Qi, F., and Wang, Zh., Anal. Chim. Acta, 2019, vol. 1070, p. 90. https://doi.org/10.1016/j.aca.2019.04.031
Article 
    CAS 
    
                    Google Scholar 
                

	Han, Sh., Jin, Y., Su, L., Chu, H., and Zhang, W., Anal. Methods, 2020, vol. 12, no. 10, p. 1374. https://doi.org/10.1039/D0AY00110D
Article 
    CAS 
    
                    Google Scholar 
                

	Murtaza, Gh., Rizvi, A.S., Irfan, M., Yan, D., Khan, R.U., Rafique, B., Xue, M., Meng, Z.-H., and Qu, F., Anal. Chim. Acta, 2020, vol. 1117, p. 1. https://doi.org/10.1016/j.aca.2020.04.018
Article 
    CAS 
    
                    Google Scholar 
                

	Rizvi, A.S., Murtaza, G., Yan, D., Irfan, M., Xue, M., Meng, Z.-H., and Qu, F., Talanta, 2020, vol. 208, 120403. https://doi.org/10.1016/j.talanta.2019.120403
Article 
    CAS 
    
                    Google Scholar 
                

	Cao, Y., Liu, G., Zheng, B., Wang, X., Li, H., Wang, G., Lingli, Z., and Wang, Y., Soft Matter, 2021, vol. 17, no. 19, p. 4969. https://doi.org/10.1039/D1SM00176K
Article 
    CAS 
    
                    Google Scholar 
                

	Guo, C., Zhou, C., Sai, N., Ning, B., Liu, M., Chen, H., and Gao, Z., Sens. Actuators, B, 2012, vol. 166, p. 17. https://doi.org/10.1016/j.snb.2011.10.082
Article 
    CAS 
    
                    Google Scholar 
                

	Sai, N., Ning, B., Huang, G., Wu, Y., Zhou, Z., Peng, Y., Bai, J., Yu, G., and Gao, Z., Analyst, 2013, vol. 138, no. 9, p. 2720. https://doi.org/10.1039/C3AN36829G
Article 
    CAS 
    
                    Google Scholar 
                

	Lu, W., Asher, S.A., Meng, Z., Yan, Z., Xue, M., Qiu, L., and Yi, D., J. Hazard. Mater., 2016, vol. 316, p. 87. https://doi.org/10.1016/j.jhazmat.2016.05.022
Article 
    CAS 
    
                    Google Scholar 
                

	Resende, S., Frasco, M.F., and Sales, M.G.F., Sens. Actuators, B, 2020, vol. 312, p. 127947. https://doi.org/10.1016/j.snb.2020.127947
Article 
    CAS 
    
                    Google Scholar 
                

	Cao, Y., Liu, G., Qin, X., Li, H., and Liu, C., J. Macromol. Sci., Part A: Pure Appl. Chem., 2021, vol. 58, no. 5, p. 336. https://doi.org/10.1080/10601325.2020.1854046
Article 
    CAS 
    
                    Google Scholar 
                

	You, A.M., Ni, X.J., Cao, Y.H., and Cao, G.Q., J. Chin. Chem. Soc., 2017, vol. 64, no. 10, p. 1235. https://doi.org/10.1002/jccs.201700126
Article 
    CAS 
    
                    Google Scholar 
                

	Griffete, N., Frederich, H., Maitre, A., Ravaine, S., Chehimi, M.M., and Mangeney, C., Langmuir, 2012, vol. 28, no. 1, p. 1005. https://doi.org/10.1021/la202840y
Article 
    CAS 
    
                    Google Scholar 
                

	Zhang, Y.H., Ren, H.H., and Yu, L.P., Anal. Methods, 2018, vol. 10, no. 1, p. 101. https://doi.org/10.1039/C7AY02283B
Article 
    CAS 
    
                    Google Scholar 
                

	Lin, J., Huang, Y., and Huang, P., Biomed. Appl. Funct. Nanomater., 2018, p. 247. https://doi.org/10.1007/s40820-018-0206-4

	Lin, Z.Z., Li, L., Fu, G.Y., Lai, Z.Z., Peng, A.H., and Huang, Z.Y., Anal. Chim. Acta, 2020, vol. 1101, p. 32. https://doi.org/10.1016/j.aca.2019.12.032
Article 
    CAS 
    
                    Google Scholar 
                

	Qiu, X., Chen, W., Luo, Y., Wang, Y., Wang, Y., and Guo, H., Anal. Chim. Acta, 2020, vol. 1093, p. 142. https://doi.org/10.1016/j.aca.2019.09.066
Article 
    CAS 
    
                    Google Scholar 
                

	Pan, D., Xun, M., Lan, H., Li, J., Wu, Z., and Guo, Y., Anal. Bioanal. Chem., 2019, vol. 411, no. 29, p. 7737. https://doi.org/10.1007/s00216-019-02109-1
Article 
    CAS 
    
                    Google Scholar 
                

	Yuan, Y., Li, Z., Liu, Y., Gao, J., Pan, Z., and Liu, Y., Chem.-Eur. J., 2012, vol. 18, no. 1, p. 303. https://doi.org/10.1002/chem.201102001
Article 
    CAS 
    
                    Google Scholar 
                

	Zeng, X., Du, Z., and Ma, J., in Imaging and Applied Optics Technical Papers, OSA Technical Digest, Optica, 2012, paper STh1B.5. https://doi.org/10.1364/SENSORS.2012.STh1B.5

	Fan, J., Qiu, L., Zheng, W., Meng, Z., Xue, M., and Qiao, Y., Microchem. J., 2021, vol. 164, 105950. https://doi.org/10.1016/j.microc.2021.105950
Article 
    CAS 
    
                    Google Scholar 
                

	Martinez-Hurtado, J.L. and Lowe, C.R., ACS Appl. Mater. Interfaces, 2014, vol. 6, no. 11, p. 8903. https://doi.org/10.1021/am5016588
Article 
    CAS 
    
                    Google Scholar 
                

	Blanche, P.A., in Encyclopedia of Modern Optics, Amsterdam: Elsevier, 2018, vol. 4, p. 87. https://doi.org/10.1016/B978-0-12-803581-8.09610-7

	Kraiskii, A.V., Mironova, T.V., and Sultanov, T.T., Quantum Electron., 2010. T. 40, no. 7, p. 652.

	Kraiskii, A.V., Mironova, T.V., and Sultanov, T.T., Quantum Electron., 2012, vol. 42, no. 12, p. 1137.
Article 
    CAS 
    
                    Google Scholar 
                

	Postnikov, V.A., Kraiskii, A.V., and Sergienko, V.I., in Holography: Basic Principles and Contemporary Applications, Mihaylova, E., Ed., Dublin: InTech, 2013, p. 103. https://doi.org/10.5772/53564

	Yetisen, A.K., Martinez-Hurtado, J.L., Garcia-Melendrez, A., Cruz, Vasconcel., and Lowe, C.R., Sens. Actuators, B, 2014, vol. 196, p. 156. https://doi.org/10.1016/j.snb.2014.01.077
Article 
    CAS 
    
                    Google Scholar 
                

	Oliveira, N.C.L., El Khoury, G., Versnel, J.M., Moghaddam, G.K., Leite, L.S., Lima-Filho, J.L., and Lowe, C.R., Sens. Actuators, B, 2018, vol. 270, p. 216. https://doi.org/10.1016/j.snb.2018.05.009
Article 
    CAS 
    
                    Google Scholar 
                

	Elsherif, M., Umar, HassanM., Yetisen, A.K., and Butt, H., ACS Nano, 2018, vol. 12, no. 6, p. 5452. https://doi.org/10.1021/acsnano.8b00829
Article 
    CAS 
    
                    Google Scholar 
                

	Liu, H., Yu, D., Zhou, K., Wang, Sh., Luo, S., Li, L., Wang, W., and Song, Q., Opt. Laser Technol., 2018, vol. 101, p. 257. https://doi.org/10.1016/j.optlastec.2017.11.025
Article 
    CAS 
    
                    Google Scholar 
                

	Liu, H., Wang, R., Yu, D.LuoS., Li, L., Wang, W., and Song, Q., Opt. Laser Technol., 2019, vol. 109, p. 510. https://doi.org/10.1016/j.optlastec.2018.08.041
Article 
    CAS 
    
                    Google Scholar 
                

	Chan, L.C.Z., Moghaddam, G.K., Wang, Z., and Lowe, C.R., ACS Sens., 2019, vol. 4, no. 2, p. 456.
Article 
    CAS 
    
                    Google Scholar 
                

	Moghaddam, G.K., Margerison, H., Suzuki, J., Blyth, J., and Lowe, C.R., Sens. Actuators, B, 2018, vol. 267, p. 1. https://doi.org/10.1021/acssensors.8b01470
Article 
    CAS 
    
                    Google Scholar 
                

	Kraiskii, A.V., Postnikov, V.A., Sultanov, T.T., and Khamidulin, A.V., Quantum Electron., 2010. T. 40, no. 2, p. 178. https://doi.org/10.1016/j.snb.2018.04.009

	Postnikov, V.A., Kraiskii, A.V., Shevchenko, M.A., Ivanov, A.V., and Ismagilov, I.R., Abstracts of Papers, VI Resp. konf. po analiticheskoi khimii s mezhdunarodnym uchastiem “Analitika RB-2018” (VI Rep. Conf. in Analytical Chemistry with International Participation “Analytics of the Republic of Belarus 2018”), Minsk, 2018, p. 217.

	Martinez-Hurtado, J.L., Davidson, C.A.B., Blyth, J., and Lowe, C.R., Langmuir, 2010, vol. 26, no. 19, p. 15694. https://doi.org/10.1021/la102693m
Article 
    CAS 
    
                    Google Scholar 
                

	Hsu, Ch.-Ch., Xu, Zh.-Q., Xu, Yo.-Ch., Chen, Yu.-P., Lin, Yu-H., and Yeh, H.-I., Sens. Actuators, A, 2021, vol. 322, 112630. https://doi.org/10.1016/j.sna.2021.112630
Article 
    CAS 
    
                    Google Scholar 
                

	Mouchet, S.R., Tabarrant, T., Lucas, S., Su, B.L., Vukusic, P., and Deparis, O., Vapor sensing with a natural photonic cell, Opt. Express, 2016, vol. 24, no. 11, p. 12267. https://doi.org/10.1364/OE.24.012267
Article 
    CAS 
    
                    Google Scholar 
                

	Ishii, M., Harada, M., Tsukigase, A., and Nakamura, H., J. Opt. A: Pure Appl. Opt., 2007, vol. 9, no. 9, p. 372. https://doi.org/10.1088/1464-4258/9/9/S15
Article 
    
                    Google Scholar 
                

	Alee, K.S., Carina, B.M., Sriram, G., and Rao, D.N., Proc. SPIE, 2010, vol. 8173, 81730I-1. https://doi.org/10.1117/12.897919
Article 
    
                    Google Scholar 
                

	Alee, K.S., Sriram, G., and Rao, D.N., Opt. Mater., 2012, vol. 34, no. 7, p. 1077. https://doi.org/10.1016/j.optmat.2012.01.002
Article 
    CAS 
    
                    Google Scholar 
                

	Apyari, V.V. and Dmitrienko, S.G., J. Anal. Chem. 2008, vol. 63, no. 6, p. 530. https://doi.org/10.1134/S1061934808060038
Article 
    CAS 
    
                    Google Scholar 
                

	Apyari, V.V., Dmitrienko, S.G., Batov, I.V., and Zolotov, Yu.A., J. Anal. Chem., 2011, vol. 66, no. 2, p. 144. https://doi.org/10.1134/S1061934811020043
Article 
    CAS 
    
                    Google Scholar 
                

	Bol’shakov, E.S., Ivanov, A.V., Kozlov, A.A., and Abdullaev, S.D., Russ. J. Phys. Chem. A, 2018, vol. 92, no. 8, p. 1530. https://doi.org/10.1134/S0036024418080083
Article 
    
                    Google Scholar 
                

	Milic, N., Novakovic, D., and Kasikovic, N., J. Graphic Eng. Des., 2011, vol. 2, no. 2, p. 16.

                    Google Scholar 
                

	Monogarova, O.V., Oskolok, K.V., and Apyari, V.V., J. Anal. Chem., 2018, vol. 73, no. 11, p. 1076. https://doi.org/10.1134/S1061934818110060
Article 
    CAS 
    
                    Google Scholar 
                

	Ivanov, A.V., Bol’shakov, E.S., Apyari, V.V., Kozlov, A.A., Gorbunova, M.V., and Abdullaev, S.D., J. Anal. Chem., vol. 74, no. 2, p. 198. https://doi.org/10.1134/S1061934819020072

	Bol’shakov, E.S., Ivanov, A.V., Garmash, A.V., Samokhin, A.S., Kozlov, A.A., and Zolotov, Yu.A., Russ. J. Inorg. Chem., 2021, vol. 66, no. 2, p. 217. https://doi.org/10.1134/S0036023621020030
Article 
    
                    Google Scholar 
                

	Lai, C.F., Wang, Y.C., Wu, C.L., Zeng, J.Y., and Lin, C.F., RSC Adv., 2015, vol. 5, no. 127, 105200. https://doi.org/10.1039/C5RA21035F
Article 
    CAS 
    
                    Google Scholar 
                

	Kushnir, S.E. and Napolskii, K.S., Mater. Des., 2018, vol. 144, p. 140. https://doi.org/10.1016/j.matdes.2018.02.012
Article 
    CAS 
    
                    Google Scholar 
                

	Kim, Y., Yoo, Y., Kang, M., Ko, J., Park, M., Yoo, D., Lee, D., Kim, K., Kang, I., and Song, Y., Nanophotonics, 2020, 20200062. https://doi.org/10.1515/nanoph-2020-0062

	Kawamura, A., Kohri, M., Morimoto, G., Nannichi, Y., Taniguchi, T., and Kishikawa, K., Sci. Rep., 2016, vol. 6, no. 1, p. 1. https://doi.org/10.1038/srep33984
Article 
    CAS 
    
                    Google Scholar 
                

	Zhang, J.-T., Cai, Zh., Kwak, D.H., Liu, Xi., and Asher, A.S., Anal. Chem., 2014, vol. 86, no. 18, p. 9036. https://doi.org/10.1021/ac5015854
Article 
    CAS 
    
                    Google Scholar 
                

	Prevo, B.G. and Velev, O.D., Langmuir, 2004, vol. 20, no. 6, p. 2099. https://doi.org/10.1021/la035295j
Article 
    CAS 
    
                    Google Scholar 
                

	Chen, Ch., Dong, Zh.-Q., Shen, J.-H., Chen, H.-W., Zhu, Y.-H., and Zhu, Zh.-G., ACS Omega, 2018, vol. 3, p. 3211. https://doi.org/10.1021/acsomega.7b02046
Article 
    CAS 
    
                    Google Scholar 
                

	Coukouma, A.E., Smith, N.L., and Asher, S.A., Analyst, 2015, vol. 140, no. 19, p. 6517. https://doi.org/10.1039/C5AN01204J
Article 
    CAS 
    
                    Google Scholar 
                

	Cai, Zh., Kwak, D.H., Punihaole, D., Hong, Zh., Velankar, S.S., Liu, X., and Asher, S.A., Angew. Chem., Int. Ed. Engl., 2015, vol. 54, no. 44, p. 13036. https://doi.org/10.1002/anie.201506205
Article 
    CAS 
    
                    Google Scholar 
                

	Akhmadeev, A.A. and Salakhov, M.K., Meas. Sci. Technol., 2016, vol. 27, no. 10, 105402. https://doi.org/10.1088/0957-0233/27/10/105402
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Funding
The work was partially supported by the RF Ministry of Science and Higher Education within the framework of the State Task of the Kurnakov Institute of General and Inorganic Chemistry, Russian Academy of Sciences.


Author information
Authors and Affiliations
	Department of Chemistry, Moscow State University, 119991, Moscow, Russia
E. S. Bolshakov, I. S. Schemelev & A. V. Ivanov

	Kurnakov Institute of General and Inorganic Chemistry, Russian Academy of Sciences, 119991, Moscow, Russia
A. V. Ivanov

	MIREA—Russian Technological University, 119454, Moscow, Russia
A. A. Kozlov


Authors	E. S. BolshakovView author publications
You can also search for this author in
                        PubMed Google Scholar



	I. S. SchemelevView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. V. IvanovView author publications
You can also search for this author in
                        PubMed Google Scholar



	A. A. KozlovView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                A. V. Ivanov.


Ethics declarations

              
              The authors declare that they have no conflicts of interest.

            

Additional information
Translated by O. Zhukova


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Bolshakov, E.S., Schemelev, I.S., Ivanov, A.V. et al. Photonic Crystals and Their Analogues as Tools for Chemical Analysis.
                    J Anal Chem 77, 1215–1235 (2022). https://doi.org/10.1134/S1061934822100033
Download citation
	Received: 05 March 2022

	Revised: 24 April 2022

	Accepted: 25 April 2022

	Published: 07 October 2022

	Issue Date: October 2022

	DOI: https://doi.org/10.1134/S1061934822100033


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords: 
	photonic crystals
	sensor materials
	optical nanostructures
	test tools








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.91.10.104
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    