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Theranostics: 
combination of diagnosis and therapeutics, 

focuses on patient-centered care. 
Provides a transition from conventional medicine to personalized 

medicine



https://www.thno.org/v08p4925.htm



Gene therapy

https://www.fda.gov/media/109812/download



The concept of gene therapy is to fix a genetic problem at its source

https://en.wikipedia.org/wiki/Gene_therapy





https://www.nytimes.com/interactive/2020/health/sinovac-covid-19-vaccine.html



https://pubmed.ncbi.nlm.nih.gov/21568886/ https://upload.wikimedia.org/wikipedia/commons/thumb/a/a2/Oxid_hlinit%C3%BD.PNG/440px-Oxid_hlinit%C3%BD.PNG



Ark Therapeutics Oy

https://nordicpropertynews.com/uploads/article_images/3259/2109_0_top_thumb.jpg





https://antiworldnews.files.wordpress.com/2012/04/thefuture.jpg



https://cdn.aarp.net/content/dam/aarp/health/drugs_supplements/2020/12/1140-mnra-covid-vaccine.imgcache.rev.web.900.513.jpg 
https://www.nature.com/articles/nrd.2017.243



https://european-biotechnology.com/up-to-date/latest-news/news/biontech-and-fosun-pharma-kick-off-chinese-covid-19-trials.html
https://www.statnews.com/2020/11/10/the-story-of-mrna-how-a-once-dismissed-idea-became-a-leading-technology-in-the-covid-vaccine-race/





https://pubmed.ncbi.nlm.nih.gov/30024272/



https://www.neb.com/products/e2040-hiscribe-t7-high-yield-rna-synthesis-kit#Product%20Information



https://en.wikipedia.org/wiki/RNA_vaccine#cite_note-21





Gene editing: CRISPR/Cas9 

https://www.nobelprize.org/uploads/2020/10/che-carrier.jpg

clustered regularly interspaced short palindromic repeats



https://pubmed.ncbi.nlm.nih.gov/22745249/



https://img2.chinadaily.com.cn/images/202010/08/5f7e7bd4a31024adbd985bf9.jpeg



Gene editing: CRISPR/Cas9 

https://upload.wikimedia.org/wikipedia/commons/thumb/5/57/GRNA-Cas9.svg/1024px-GRNA-Cas9.svg.png



He Jiankui affair
2018

https://en.wikipedia.org/wiki/He_Jiankui_affair

CRISPR/Cas9 mediatged knockout of CD195 gene





Photothermal effects of Ti3C2Tx

MXenes in cell cultures

MXene picture courtesy of B. Anasori & Y. Gogotsi (Ed.), 2D Metal Carbides and Nitrides (MXenes), Springer 2019



https://www.mdpi.com/2079-4991/10/4/702
https://nanografi.com/blog/military-applications-of-graphene/

MXenes ≠ graphene



Thickness-independent capacitance of vertically aligned liquid-crystalline MXenes
May 2018 Nature 557(7705) DOI: 10.1038/s41586-018-0109-z



Treatment parameters from the literature:

1.5 W/см2 10 min
https://dx.doi.org/10.1021/acsami.0c14752

1.0 W/см2 300 sec (5 min)
10.1021/acsami.8b08314

Conc. of MXenes, final: 

MX0 0

MXA 0.4 ug/ml

MXB 0.8 ug/ml

MXC 1.6 ug/ml

MXD 3.2 ug/ml

Background info: for depilation the following 

parameters in the laser machine are used:

755 nm laser – 7 msec, 8-15 J/cm2, 1 impuls

1064 nm laser – 7 msec, 25-45 J/cm2, 1 impuls

MXene cell toxicity assay



Delamination: segregation of multilayered MXenes into single layer flakes 

Electrospun nanofiber 

mats

Image courtesy of MRC

Increased layer spacing is clearly observable

3D porous Ti 

scaffolds



Courtesy for images: MRC

3D-800-MX3D-800

Like a gold leaf in gilding?



2D Metal Carbides and Nitrides (MXenes). Edited by B. Anasori & Y. Gogotsi, Springer 2019.

Possibilities for covalent functionalization
of MXenes
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Treatment with 1064 nm laser at 5 J/cm2, 200 msec, 1 Hz 
Plate 2 - 10000 cells/cm2 - 36 hr post treatment 
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● Selective affinity of MXenes to tumor cells: covalent modification
of MXenes and immobilization of antibodies 

● Refining parameters for PTT (in vitro, in vivo)

●

MXenes in cells: histochemistry, immunocytochemistry, SEM, TEM etc,






