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Medicine has changed rarely in history as rapidly as it is today. Constantly new methods are being introduced that can improve health outcomes. Six such developments
are presented in this article, that is, Artificial Intelligence (Al) in diagnosis and treatment, 3D-printed organs, tele-surgery, nano-medicine, CRISPR technology, and quantum
teleportation. Thus, with these developments, several problems in medicine can be solved to the benefit of patients. However, it also increases the responsibility of users

to apply the methods in accordance with ethical principles.

Introduction

Our healthcare system is being significantly transformed
by advances in Biotechnology and Artificial Intelligence (AI)
[1,2]. This new era is characterized by greater precision and
improved individualization. One could call it a revolution. The
new methods are still unknown to the masses, as most people
are still at the level of Newtonian physics. However, to prevent
fears arising from the confrontation with the new, innovations
should be publicized as widely as possible.

Below, we present six medical innovations in which the
new technologies are being used and have the potential to
redefine healthcare.

Artificial Intelligence (Al) in diagnosis and treatment

Al could improve the medical landscape at both an
administrative and diagnostic level. The ability of Al to quickly
sift through millions of scientific papers and patient records
increases the ability of hospitals and doctors to improve patient
care [3]. The following topics were discussed in June 2015
(15" Conference on Artificial Intelligence in Medicine, AIME

2015, held in Pavia, Italy): process mining and phenotyping;
data mining and machine learning; temporal data mining;
uncertainty and Bayesian networks; text mining; prediction in
clinical practice; and knowledge representation and guidelines
[4]. For example, the start-up Oxipit [5] has developed AI
solutions that help radiologists analyze medical images (e.g.
brain scans for stroke patients), reduce errors, save time,
and improve patient outcomes: <«AI Solutions for Medical
Imaging>.

The integration of AI into the healthcare system is
progressing and promises not only to improve the quality of care
with every advance but also to significantly reduce healthcare
costs. New drugs can be developed in less time. Any consistent
activity that requires a large memory can be performed better
by AI than by humans. What AI lacks is creativity, intuition,
conscience, and inspiration. What AI can do perfectly are
integrations of existing texts and analysis, interpretations, and
imitations of images [6,7]. Of course, Al in medicine can be
misused, and ethical considerations are important [8].

3D-printed organs

In the not-too-distant future, 3D bioprinting could put an
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end to the era of long waiting lists for transplants and offer
personalized solutions to patients in urgent need of organ
replacement [9]. With this innovative technology, biological
tissues and organ structures are produced layer by layer. The
process is similar to conventional 3D printing but uses living
cells - called “bio-ink” - as the starting material [10].

Because the bio-ink is derived from the recipient’s cells,
the body is more likely to accept the transplanted tissue as part
of itself, minimizing the need for lifelong immunosuppressive
therapy. Although 3D-printed organs are still several years
away, biotech companies are developing technologies to
improve the speed and precision of 3D bioprinting, taking a
step towards a future where organ shortages are no longer an
issue.

The soonest that could happen is in a decade, thanks to 3D
organ bioprinting, said Jennifer Lewis, a professor at Harvard
University’s Wyss Institute for Biologically Inspired Engineering
[11]. Organ bioprinting is the use of 3D-printing technologies to
assemble multiple cell types, growth factors, and biomaterials
in a layer-by-layer fashion to produce bioartificial organs
that ideally imitate their natural counterparts, according
to a 2019 study [11]. This type of regenerative medicine is in
the development stage, and the driving force behind this
innovation is “real human need,” Lewis emphasized. If this
were to happen, the ethical discussions about organ removal
from the dead would become superfluous.

Telesurgery

Telesurgery uses wireless networking and robotic
technology to allow surgeons to operate on patients who are
distantly located. This technology not only benefits today’s
shortage of surgeons, but it also eliminates geographical
barriers that prevent timely and high-quality surgical
intervention, financial burden, complications, and often risky
long-distance travel. The system also provides improved
surgical accuracy and ensures the safety of surgeons.

Telesurgery is an emerging surgical system that utilizes
wireless networking and robotic technology to connect surgeons
and patients who are distantly located from one another. The
system overcomes today’s shortage of surgeons, geographical
inaccessibility of immediate and high-quality surgical care,
significant financial burden, potential complications, and
long-distance travel. This technology not only benefits the
patients but also provides technical accuracy and ensures the
safety of surgeons.

Telesurgery enables a surgeon to perform a complicated
operation from any distance. This is made possible by a
combination of advanced robotics and high-speed data
connections. With this technology, surgeons can control
robotic instruments remotely and provide expert surgical care
to patients no matter where they are in the world [12-15]. This
technology is already being used for minor procedures such as
joint surgery, but its use is also being tested in neurosurgery
[16]. As it is not permitted for the tele-function to work
without the presence of a doctor on site, ethical discussions
are not relevant.
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Nanomedicine

The term nanomedicine emerged in 1999, the year when
American scientist Robert A. Freitas Jr. published Nanomedicine:
Basic Capabilities, the first of two volumes he dedicated to the
subject [17]. Nanomedicine is an innovative area of medical
research in which nanometer-sized tools are used to control
the body and target specific cells for treatment [18].

Nanomedicine is a branch of medicine that seeks to apply
nanotechnology—that is, the manipulation and manufacture
of materials and devices that are roughly 1 to 100 nanometres
(nm; 1 nm = 0.0000001 cm) in size—to the prevention of
disease and to imaging, diagnosis, monitoring, treatment,
repair, and regeneration of biological systems.

Although nanomedicine remains in its early stages, a
number of nanomedical applications have been developed.
Research thus far has focused on the development of biosensors
to aid in diagnostics and vehicles to administer vaccines,
medications, and genetic therapy, including the development
of nanocapsules to aid in cancer treatment.

An offshoot of nanotechnology, nanomedicine is an
emerging field and has garnered interest as a site for global
research and development, which gives the field academic and
commercial legitimacy. One area where nanomedicine shines
is in the targeted delivery of drugs. While conventional drugs
can attack both diseased and healthy cells, nanoparticles can
be designed to deliver drugs precisely to the diseased cells,
minimizing side effects and increasing the effectiveness of
treatment. One example of this is the C60 fullerenes [19,20].
Nanomedicine has the potential to become a cornerstone
of minimally invasive treatments [21]. However, ethical
considerations are necessary, as problematic contents, such as
toxins or genetic components, can also be applied to the tiny
«footballs» of nanoparticles.

CRISPR technology: A revolution in genetic medicine

The Clustered Regularly Interspaced Short Palindromic
Repeats (CRISPR) technology (‘gene scissors’) allows scientists
to selectively replace or modify specific sections of the genetic
code with the utmost precision [22]. CRISPR/Cas9 (clustered
regularly interspaced short palindromic repeats/CRISPR-
associated nuclease 9) system is historically recognized as an
adaptive immune system that protects bacteria and archaea
from viral (phage) and plasmid infection. But in recent years,
CRISPR/Cas9 has become more famous as one outstanding
scientific breakthrough in genome editing. It can mediate
gene modification at particular locations to help scientists edit
the genomes of a variety of organisms rapidly and efficiently,
which also provides the potential for cell therapy applications.
CRISPR/Cas9 has been explored in research on various diseases,
including single-gene disorders such as cystic fibrosis,
hemophilia, and sickle cell disease. Furthermore, CRISPR/
Cas9 has great promise in the cell therapy of complex diseases,
including cancer, heart disease, mental illness, HIV infection,

etc.
[E2 ]
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This technology is being developed by biotech companies
around the world [23], including Caszyme [24], which
specializes in providing research services for CRISPR
applications and developing new CRISPR-based molecular
tools. Caszyme was the first to demonstrate that CRISPR-Cas9
can be used to operate precise double-strand breaks in DNA,
thereby enabling a new era of gene editing [24,25].

With the help of these tools, researchers are making
significant progress in the treatment of genetic diseases such
as sickle cell anemia, congenital blindness, and some heart
diseases. Given the ethical debates surrounding advances in
research, CRISPR is considered one of the most controversial
genetic engineering technologies. The arbitrary intervention in
the human genome enables genetic manipulation in the sense
of the movie character «Frankenstein>. Clear guidelines must
be established to prevent misuse.

Quantum teleportation

Quantum teleportation is the transfer of a quantum
state using non-classical Einstein-Podolsky-Rosen (EPR)
correlations [26]. Among other things, quantum teleportation is
suitable for transferring quantum bits in quantum computing.
It goes back to a proposal made by Charles H. Bennett, et al. 1993
[27]. The aim is to transfer the unknown state of a quantum
system, such as the polarization state of a photon or the spin
state of an electron, to a second, spatially distant quantum
system. The quantum teleportation of a photon state was first
demonstrated in an experiment in 1997 [28]. The transmission
protocol of quantum teleportation can be generalized to other
quantum states and to several particles.

The application of quantum teleportation in modern
medicine is still in its infancy. It involves the postulate of
information fields, firstly around the human being, secondly
around the planet Earth (“Akashic Records”), and thirdly in
the entire universe [29,30]. Accordingly, the cosmos has a
holographic and infinite storage capacity for information.
In religions, it is described as the Book of God. This can
be retrieved using suitable methods, such as the Kozyrev
mirror. Conversely, the individual information content can be
modified or harmonized by means of the laws of resonance and
entanglement.

Quantum teleportation is a process that transfers the
quantum mechanical state of a quantum system (source), e.g. a
photon or a qubit, to another quantum system (target) [31-35].
The state of the source is changed by the transfer. The method
uses aquantum channel for the transmission. A pair of entangled
particles is used for this purpose. Quantum teleportation uses
properties of quantum entanglement to transfer the state from
the source to the destination without measuring it [32,33].
The destination can theoretically be at any distance from the
source, and communication is instantaneous, without speed.
An equivalent description of quantum teleportation in the
context of quantum gravity was found in 2016 by Ping Gao,
Daniel Louis Jafferis, and Aron C. Wall when they introduced a
new type of wormbhole [36,37].
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The size of the particles to be transmitted and also the scope
of transmitted states and information are constantly increasing
in postmodern physics [32,33,34]). In energy and information
medicine [38,39], the method is used diagnostically to extract
information patterns from the global information field that are
characteristic of the patient and his deviations from the norm.
Information patterns that are able to harmonize this condition
are transferred for therapy.

The Timewaver (TW) Company describes it as follows
[39]: «Information Field technology is based on the theory that the
Information Field is the non-material area through which spirit and
matter communicate. It reflects what we consider to be the spiritual
meaning of life events. The existence of such a field is intensely
discussed in scientific literature [28,29].

The TW system identifies disturbances in the human information
field. This information is compared with the large TW databases,
which contain complex collections of information patterns (> 1
million). These patterns are also used for therapy by means of
quantum teleportation.>

Computerized quantum teleportation with the help of the
information field in medicine certainly has a great future as
there is ongoing research [40-42]. The author described it in
his article “The Digital Clinic” [43]. However, it is necessary
for the therapist to ensure four terms and conditions: 1.
freedom from stress, 2. positive intention, 3. neutrality without
expectations or doubt, and 4. High ethics. This is because the
higher the sensitivity of a method, the more susceptible it is to
interference.

Conclusion

The new possibilities of integrating the capabilities of
modern physics, computers, and biotechnology into medicine
are phenomenal. Fields are being opened up that enable
unimagined successes in diagnostics and therapy. As is always
the case when a new era is ushered in that makes significant
interventions possible, the question arises as to the ethics of
the users. Such powerful methods can be used for the benefit
of patients, but they can also be misused. One can only imagine
the potential of the CRISPR gene scissors, which open the
door to genetic manipulation. But Al also makes it possible to
manipulate information offers of any kind, especially in social
media. A globally accepted ethics committee on such new
technologies should be established.

References

1. Doepp M. Al is Conquering All Areas of our Lives, but the Dangers and Risks
are Great. Journal of Artificial Intelligence & Cloud Computing. 2024 ; 3(1): 1-2.

2. Doepp M. Some Unappreciated Benefits of Artificial Intelligence (Al) - An
Opinion. J Adv Artif Intell Mach Learn. 2023; 1(1): 1-2.

3. Holmes JH, Bellazzi R, Sacchi L, Peek N. Artificial Intelligence in Medicine -
LNAI 9105, Springer, New York, 2016.

4. AIME 15 - home. (2016). https://aime15.aimedicine.info/#:~:text=AIME%20
2015%20conference%20has%20been,theory%2C%20methodology%2C%20
and%20application.

Citation: Manfred D (2024) New developments in medicine through artificial intelligence and advances in biotechnology — an overview. Glob J Biotechnol Biomater

Sci 10(1): 001-004. DOI: https://dx.doi.org/10.17352/gjbbs.000020



P PeertechzPublications

20.

21.

22.

23.

.3D Dbioprinting.

Oxipit (2022) Artificial intelligence for medical imaging | Oxipit. Oxipit. https://
oxipit.ai/

Al in Healthcare. (n.d.). Coursera. https://www.coursera.org/specializations/
ai-healthcare

Rajpurkar P, Chen E, Banerjee O, Topol EJ. Al in health and medicine. Nat Med.
2022 Jan;28(1):31-38. doi: 10.1038/s41591-021-01614-0. Epub 2022 Jan 20.
PMID: 35058619.

Luxton DD. Recommendations for the ethical use and design of artificial
intelligent care providers. Artif Intell Med. 2014 Sep;62(1):1-10. doi: 10.1016/j.
artmed.2014.06.004. Epub 2014 Jul 4. PMID: 25059820.

Rogers K. (2023). When we'll be able to 3D-print organs and who will be able
to afford them? CNN Health. https://edition.cnn.com/2022/06/10/health/3d-
printed-organs-bioprinting-life-itself-wellness-scn/index.html

. Dey M, Ozbolat IT. 3D bioprinting of cells, tissues and organs. Sci Rep. 2020

Aug 18;10(1):14023. doi: 10.1038/s41598-020-70086-y. PMID: 32811864;
PMCID: PMC7434768.

(n.d.). https://www.sigmaaldrich.com/CH/de/products/
materials-science/biomedical-materials/3d-bioprinting

. Raison N, Khan MS, Challacombe B. Telemedicine in Surgery: What are the

Opportunities and Hurdles to Realising the Potential? Curr Urol Rep. 2015
Jul;16(7):43. doi: 10.1007/s11934-015-0522-x. PMID: 26025497.

. Hougen HY, Lobo JM, Corey T, Jones R, Rheuban K, Schenkman NS, Krupski

TL. Optimizing and validating the technical infrastructure of a novel tele-
cystoscopy system. J Telemed Telecare. 2016 Oct;22(7):397-404. doi:
10.1177/1357633X15610040. Epub 2015 Oct 20. PMID: 26489430; PMCID:
PMC6309348.

. Cazac C, Radu G. Telesurgery—-an efficient interdisciplinary approach used

to improve the health care system. J Med Life. 2014;7 Spec No. 3(Spec Iss
3):137-41. PMID: 25870712; PMCID: PMC4391408.

. Satcher RL, Bogler O, Hyle L, Lee A, Simmons A, Williams R, Hawk E, Matin

S, Brewster AM. Telemedicine and telesurgery in cancer care: inaugural
conference at MD Anderson Cancer Center. J Surg Oncol. 2014 Sep;110(4):353-
9. doi: 10.1002/js0.23652. Epub 2014 May 29. PMID: 24889208.

. Seeliger B. Robot-assisted telesurgery - beginnings and perspectives-

BDC|Online. BDC. 2022. https://www.bdc.de/robotergestuetzte-telechirurgie-
anfaenge-und-perspektiven/

. NanomedicineBookSite. (n.d.). https://www.nanomedicine.com/

. Miiller B. What is nanomedicine? — Nanotechnology for the benefit of

patients! Revue Medicale Suisse. 2012. https://www.revmed.ch/revue-
medicale-suisse/2012/revue-medicale-suisse-325/was-ist-nano-medizin-
nanotechnologie-zum-wohl-der-patienten

. Emelyantsev S, Prazdnova E, Chistyakov V, Alperovich I. Biological Effects of

C,, Fullerene Revealed with Bacterial Biosensor-Toxic or Rather Antioxidant?
Biosensors (Basel). 2019 Jun 21;9(2):81. doi: 10.3390/bios9020081. PMID:
31234402, PMCID: PMC6627517

Hyun J, Wang C, Jang W. Nano-C 60 and hydroxylated C 60: Their impacts
on the environment. Toxicology and Environmental Health Sciences. 2009; 1:
132-139.

Viseu A. Nanomedicine | Definition, Research, & Applications. Encyclopedia
Britannica. 2016. https://www.britannica.com/science/nanomedicine

Home. CRISPR Therapeutics. 2024. https://crisprtx.com/

Overview CRISPR Companies 2023. (n.d.). CRISPR Medicine. https://
crisprmedicinenews.com/companies/

24.

25.

2

2

28.

29.

30.

3

a

32.

33.

34.

3

36.

3

38.

39.

4

o

4

ary

4

43.

o

N

o

N

N

https://www.peertechzpublications.org/journals/global-journal-of-biotechnology-and-biomaterial-science 8

Caszyme. (n.d.). Caszyme. https://caszyme.com/

CRISPR Service - Creative Biolabs. (n.d.). https://www.creative-biolabs.com/
stem-cell-therapy/crispr-service.htm

Quantum teleportation. (n.d.). Lexicon of Physics. https://www.spektrum.de/
lexikon/physik/quantenteleportation/11885

Bennett CH, Brassard G, Crépeau C, Jozsa R, Peres A, Wootters WK. Teleporting
an unknown quantum state via dual classical and Einstein-Podolsky-Rosen
channels. Phys Rev Lett. 1993; 70: 1895.

Bouwmeester D, Pan JW, Mattle K, Eibl M, Weinfurter H, Zeilinger A.
Experimental quantum teleportation. In: Nature 1997; 390: 575-579.
doi:10.1038/37539.pdf

Information Field theory. (n.d.). Max Planck Institute for Astrophysics. https://
www.mpa-garching.mpg.de/109183/Information-Field-Theory

Research IFT. (n.d.). https://wwwmpa.mpa-garching.mpg.de/~ensslin/
research/research_IFT.html

. Zeilinger A. Experimental quantum teleportation. In Scientific American. April

2000; 32-41.

D. Bouwmeester, Pan, Mattle, Eibl, Weinfurter, Zeilinger: Experimental quantum
teleportation. In: Phil. Trans. R. Soc. Lond. A 356, 1733 (1998), doi:10.1098/
rsta.1998.0245

Ursin R, Jennewein T, Aspelmeyer M, Kaltenbaek R, Lindenthal M, Walther
P, Zeilinger A. Communications: quantum teleportation across the Danube.
Nature. 2004 Aug 19;430(7002):849. doi: 10.1038/430849a. PMID: 15318210.

Riebe M, Haffner H, Roos CF, Hansel W, Benhelm J, Lancaster GP, Korber
TW, Becher C, Schmidt-Kaler F, James DF, Blatt R. Deterministic quantum
teleportation with atoms. Nature. 2004 Jun 17;429(6993):734-7. doi: 10.1038/
nature02570. PMID: 15201903.

Barrett MD, Chiaverini J, Schaetz T, Britton J, Itano WM, Jost JD, Knill E, Langer
C, Leibfried D, Ozeri R, Wineland DJ. Deterministic quantum teleportation
of atomic qubits. Nature. 2004 Jun 17;429(6993):737-9. doi: 10.1038/
nature02608. PMID: 15201904.

Dao P, Jafferis D, Wall A. Traversable Wormholes via a Double Trace
Deformation, Arxiv 2016.

Wolchover N. Newfound Wormhole Allows Information to Escape Black Holes,
Quanta Magazine, October 23, 2017

Dgeim | German Society for Energy and Information Medicine e. V. (DGEIM)
energy medicine. (n.d.). Retrieved from https://www.dgeim.de/

Time Waver International- Home. (n.d.). TimeWaver. https://timewaver.com/
international/eur/

. Schmieke M. Information Field and Physical Noise Generator Entanglement.

Journal of Modern Physics. 2023. https://doi.org/10.4236/jmp.2023.146054

.Schmieke M, Geesink H. Organizing and Disorganizing Resonances of

Microtubules, Stem Cells, and Proteins Calculated by a Quantum Equation
of Cohérence. Journal of Modern Physics. 2022. https://doi.org/10.4236/
jmp.2022.1312095

Schmieke M, Marmann P. Three Arm Pilot Study with Waiting Group Control
to Quantify the Effect of Information Field Analysis and Vibration. Health
Education and Public Health. 2022 ; 1:477-483. https://doi.org/10.31488/
HEPH.174

Manfred D. The Digital Clinic. American Journal of Biomedical Science

& Research. 2021; 13(6) AJBSR.MS.ID.001927. DOI:  10.34297/
AJBSR.2021.13.001927

Citation: Manfred D (2024) New developments in medicine through artificial intelligence and advances in biotechnology — an overview. Glob J Biotechnol Biomater
Sci 10(1): 001-004. DOI: https://dx.doi.org/10.17352/gjbbs.000020



