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 Three novel  Technologies :       Biotechnology,    Nanotechnology 

                                                     Information technology 

 
Nanobiotechnology is the crossroads of biotechnology and nanoscience 

 

Often considered one of the key technologies of the 21st century. 

 

Many important applications in extents such as medical, agricultural 

biotechnology and food industry 

 

 

 Introduction Nano-Biotechnology 



The origins of foucused reserch in to nanostructured materials can be traced back to a 

seminal lecture give by Richard Feyman in 1959 and DR. CHAD A. MIRKIN 1996 



History: 

Gold Nano Probes (AuNPs) 

The use of gold for medicinal  

dates back to 2,500 BC to the ancient 

 Chinese and Egyptian 

In medieval Europe, numerous recipes for gold elixirs existed and in the 17th and 

19th century gold was used to treat fevers and syphilis respectively 

The use of gold in modern medicine began in 1890 when the German bacteriologist 

Robert Koch discovered that gold cyanide was bacteriostatic to the tubercle bacillus in 

vitro 

As RA was initially thought to be an atypical form of tuberculosis, Laude used gold to 

treat RA in 1927 

Used as a therapeutic agent to treat a wide variety of rheumatic diseases including 

psoriatic arthritis.  

 Juvenile arthritis and discoid lupus erythematosus 
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Gold Nano particles (AuNPs) 
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Gold Nano particles (AuNPs) 

Distribution and number of publications per year involving the use of different gold-

nanoparticle (AuNP)-based optical probes for sensing aminothiols (2002–16). 



Schematic representations of gold nanoparticles used in 

clinical practice 



DNA -anchored Nano brideged Nanogap particles (Au-NNPs) 
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Gold Nano- Probes 

 

It is easy to synthesize stable AuNPs. 

 

 AuNPs possess unique, tunable optical 

   properties (Quantum confinement). 

 

 AuNPs provide a high surface-to-volume ratio 

(5nm 20 % and 1 nm 100%). 

 

 AuNPs exhibit excellent biocompatibility  

   after appropriate modification. 

 

  AuNPs offer a platform for functionalization 

    with ligands for the specific sensing of  targets. 

Gold nanoparticles (AuNPs) are the most extensively investigated nanomaterials, due to 

their distinct physical and chemical attributes, as follows: 



  

  

Photophysical processes in gold NRs 



Gold Nanoparticle (AuNPs)  

Applications of gold nanoparticle probes: 
Nanobiosensor 
Diagnosis and treatment  of diseases 
Identification  and treatment of cancer 
Drug and gene delivery 
Production of nanowier 
Genetic analysis 
Virus study 
Cell structure study  
Gene transfer in plants 
Increase resolution of MRI,CT and X-ray imaging 
Detection  of Pb2+, Cr2+ and TNT  

 and so on …… 
 

  

 

 

 

 



Gold Nanoparticle Probes (AuNPs) 

Nanoparticle Based DNA and RNA Detection Assays: 

Homogeneous DNA Detection:  

    In 1996, Mirkin and co-workers reported the use of mercaptoalkyloligonucleotide-modified 

gold nanoparticle probes (DNA–Au-NP probes) for the colorimetric detection of cDNA target 

sequences (Mirkin, C. A., et al. 1996) . 
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Gold Nanoparticle (AuNPs)  probes for colorimetric detection. 
     amplification of a genomic region 

 

  

               hybridization 

 

  

  mixing the two DNA–AuNP probes  

           with the target 

 

   

 resulted in formation of a polymeric  

        network  of DNA–AuNPs 

 

  

              red to  purple 

colorimetric detection 



Bioinformatic: hrcV  gene ,eg.(PSMA) 

Two  factors: 

cross linking, hybridization 

(temperature,  GC  content,  length  and  

arrangement  of  probe) 

salt  concentration   





Colorimetric contrast of nanoprobes 





Determining  specificity  of  hybridization  of  Gold  NP-bound probes  with  target  DNA 



Determining sensitivity of hybridization of Gold  NP-bound probes with target DNA 
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 Therapeutic:  
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 Therapeutic:  
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Discussion and Conclusion  

 

 Future research will need to determine the optimal gold 

nanoparticles for each potential human application, and 

inevitably, tradeoffs will have to be made regarding some of 

their diagnostic and therapeutic properties vis-a-vis their 

associated toxicity profile. Overall, gold nanoparticles are 

ideally placed to make the transition from the laboratory 

benchtop to the clinical bedside in the very near future. 
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