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Humans adapting to Medical technology



The Future of Medicine

https://medicalfuturist.com/

Matrix-like small nanotechnology surgical robots?

• Only two years ago, Nasa teamed up with medical company Virtual Incision to develop a robot that

can be placed inside a patient’s body and then controlled remotely by a surgeon.

Surgeons have to rethink their profession

• Surgeons are at the top of the medical food chain.

• Surgeons tend to alienate themselves from patients.

Virtual reality

• April 2016 Shafi Ahmed cancer surgeon performed an operation using a virtual reality camera at the

Royal London hospital. It is a mind-blowingly huge step for surgery.

• Operations in real time through the Medical Realities website and App technology.

Augmented reality

• 3D medical visualization system – EchoPixel and HoloAnatomy using HoloLens allows doctors to

interact with patient-specific organs and tissue in an open 3D space. It enables doctors to

immediately identify, evaluate, and dissect clinically significant structures.

Surgical robotics

• By 2020, surgical robotics sales are expected to almost double to $6.4 billion.

• Surgical robots will have flexible components and tiny, worm-like arms.



Artificial Technology

3D Printing

• March 2016 in China, 3-D printed a full-sized model of the heart of a small baby born with a heart

defect. Their aim was to pre-plan an extremely complicated surgery on the tiny heart.

• University of Rochester Medical Center (URMC) have developed 3D printing to create artificial

organs. They look, feel, and even bleed like the real thing. Truly amazing!

App Technologies

• Touch Surgery developed a simulation system - App for practicing surgical procedures ranging from

heart surgery to carpal tunnel operations.

Live diagnostics

• The intelligent surgical knife (iKnife) developed at the Imperial College London uses an electrical

current and heats tissue to make incisions with minimal blood loss. The new iKnife, has a mass

spectrometer that analyzes the vaporized smoke to detect the chemicals in the biological sample.

• This means it can identify whether the tissue is malignant real-time. The technology is especially

useful in detecting cancer in its early stages with a focus towards prevention.

Artificial Intelligence - Teams up with surgical robotics

• The combination of surgical robotics and artificial intelligence.

• IBM Watson, Google Deepmind’s Alpha Go - machine learning algorithms.

• Enlitic - AI with “deep learning system” will be able to diagnose diseases and abnormalities. Enlitic

AI technology will provide optimal surgical guidance and recommendation to surgeons.



Medical Robots



Artificial Intelligence - machine learning algorithms



Unleash the Power within

Tony Robbins ‘Unleash the POWER within’

Ephesians 3 vs 20



OXYGEN - The Power Within

https://youtu.be/7Pc2RH5ErmE


Stem Cell Mobilization and HBOT 



Oxygen and Pressure Epigenetics 

Professor Paul Harch April 2018

• Despite the “Decade of the Brain” from 1990-2000 and all the advances of modern medicine, 
treatment of the most common neurological diseases (traumatic brain injury, stroke, and dementia) has 
made minimal progress in the last 100 years.

• In 2017 Alzheimer’s Dementia alone accounts for 5.4 million cases in the USA. Total costs for 
dementia are estimated to be $259 million this year (1).  The numbers will explode in the decades ahead 
as the Baby Boomers’ demographic emerges.

• Imagine for a moment, a treatment that generically addresses/treats the underlying pathophysiology of 
traumatic brain injury (TBI), concussion, stroke, dementia, and many other neurological and systemic 
diseases, a treatment that not only restores reserve capacity but stimulates repair and regrowth of 
tissue, a treatment that gives people back their lives.

• Tissue growth requires replication of DNA. In 1997, Siddiqui et al argued that the oxygen component 

of HBOT was a DNA signaling agent (2)

• A single HBOT at the pressure used for diabetic foot wounds and radiation wounds up- or 
downregulated the expression of 8,101 (nearly 50%) of the known 19-20,000 (3) protein-coding genes 
in the human genome. The largest clusters of upregulated genes were the anti-inflammatory genes 
and those that coded for growth and repair hormone, and the largest clusters of downregulated genes 
were the proinflammatory genes and apoptotic genes.

1. Dementia and Alzheimer’s Disease statistics. https:// pdf/2016/alzheimers-agg.pdf.
2. Siddiqui A, Davidson JD, Mustoe TA. Ischemic tissue oxygen capacitance after hyperbaric oxygen therapy: a new physiologic concept. Plast. Reconstr. Surg. 
1997;99:148– 155.
3. Ezkurdia L, et al. Multiple evidence strands suggest that there may be as few as 19,000 human protein-coding genes. Human Molecular Genetics. 
2014;23(22):58665878



Oxygene – Epigenetic Therapy 

• Further work showed the differential gene effects of pressure and oxygen (5) whereby different and 
similar clusters of neuronal genes are affected by different pressures and different amounts of 
hyperoxia (4)

• "In essence, during hyperbaric therapy physicians are playing a symphony with patients’ gene 
expression, the music of which is determined by the various pressures and amounts of hyperoxia to 
which the patient is exposed.“

• HBOT appears to be an epigenetic therapy in the broad sense of the original definition of 
Waddington: “… the branch of biology which studies all molecular pathways modulating the 
expression of a genotype into a particular phenotype.” (6).

• The combination of hyperoxia and increased pressure are acting at the epigenetic level to 
differentially and temporarily alter gene expression and suppression of over 40% of all of our 
protein-coding genes.

• By mechanisms involving oxygen-sensitive gated membrane ion channels (7) and pressure induced 
strain on cell and mitochondrial membranes (8) hyperbaric pressure and hyperoxia are two 
organically, and naturally, manipulating, natural-occurring agents impacting changes in disease at 
the epigenetic level.

4. Chen Y, Microarray Analysis of Gene Expression in Rat Cortical Neurons Exposed to Hyperbaric Air and Oxygen. Neurochem Res. 2009;34:1047-56.

5. Oh S, et al. Comparison of the effects of 40% oxygen and two atmospheric absolute air pressure conditions on stress-induced premature senescence 
of normal human diploid fibroblasts. Cell Stress and Chaperones. 2008;13(4):447-458.

6. Dupont C, Amant DR, Brenner CA. Epigenetics: Definition, Mechanisms, and Clinical Perspective. Semin Reprod Med. 2009;27(5):351-357.

7. Suematsu M, Suganuma K, Kashiwagi S. Mechanistic probing of gaseous signal transduction in microcirculation. Antioxid Redox Signal. 
2003;5(4):485-92.

8. Apodaca G. Modulation of membrane traffic by mechanical stimuli. Am J Physiol Renal Physiol. 2002;282:F179-190.



Oxygene Signaling – The Cellular Landscape 

Understanding Hyperbaric Oxygen Therapy After 355 Years as the Oldest Gene Therapy Known to 
Man - Paul G. Harch, MD

• Almost 20 to 30 percent of the body’s consumption of oxygen occurs within 3 to 5 percent of the 
body mass – the brain and spinal cord structures’. These structures are extremely sensitive to 
oxygen deficiency and benefits. 

• Hyperbaric Oxygen Therapy at pressures greater than 2 ATA breathing 100% O2, increases 
Oxygen saturation into the blood plasma by 10-15 fold.

• HBO provides the necessary fuel to ‘kick-start’ cells in a dormant hypoxic state. 

• As many as 8101 genes are directly influenced for over 24 hours after a single exposure to HBO.

• Upregulated genes are primarily growth and repair hormones and anti-inflammatory genes. 
Downregulated genes are the pro-inflammatory and apoptotic genes.

• HBO upregulates the patient's own target specific Stem Cells (with an 8-fold or 800 percent 
increase in circulating CD34+).

• HBO enhances Mitochondrial respiration. 

• HBO proliferates Granulocyte Macrophage Colony Stimulating Factor (GM-CSF), Interleukin-
3 (IL3), Interleukin-4 (IL4), Interleukin-10 (IL10), Interleukin-13 (IL13), Interleukin-21 (IL21), Brain 
Derived Neural Growth Factors (BDNF, GDNF), Vascular Growth Factors (VEGF), TGFβ Signalling, 
IGF1.

• HBO down regulates toxic intra and extra cellular inflammatory Cytokines (IL1, 2, 6, 7, 8, 
17), Tumour Necrosis Factor Alpha (TNFα), GlycA, S100B.

• HBO inhibits opportunistic infections (viral, bacterial, parasitic), cell sepsis and more.



Oxygene Signaling – The Cellular Landscape 



Inflammaging and Anti-inflammaging

Arch Immunol Ther Exp (Warsz).

2016 Apr;64(2):111-26. doi: 10.1007/s00005-015-0377-3. Epub 2015 Dec 12.

The Role of Cytokines in Extreme Longevity.

Abstract

• Longevity and aging are two sides of the same coin, as they both derive from the interaction between 

genetic and environmental factors. Aging is a complex, dynamic biological process characterized by 

continuous remodeling. One of the most recent theories on aging focuses on immune response, and 

takes into consideration the activation of subclinical, chronic low-grade inflammation which occurs 

with aging, named "inflammaging". 

• Long-lived people, especially centenarians, seem to cope with chronic subclinical inflammation 

through an anti-inflammatory response, called therefore "anti-inflammaging". 

• In the present review, we have focused our attention on the contrast between inflammaging and anti-

inflammaging systems, by evaluating the role of cytokines and their impact on extreme longevity. 

• Cytokines are the expression of a network involving genes, polymorphisms and environment, and 

are involved both in inflammation and anti-inflammation. 

• We have described the role of IL-1, IL-2, IL-6, IL-12, IL-15, IL-18, IL-22, IL-23, TNF-α, IFN-γ as pro-

inflammatory cytokines, of IL-1Ra, IL-4, IL-10, TGF-β1 as anti-inflammatory cytokines, and of lipoxin 

A4 and heat shock proteins as mediators of cytokines. 

• We believe that “inflammaging is a key to understand aging”.

• “Anti-inflammaging may be one of the secrets of longevity”.



Hypoxic Mitochondrial Dysregulation



Mitochondrial Dysregulation



NfKB – Master Regulator of Inflammation



Cytokine Storm



Small start systemic spread



Immune Confusion



Cytokine Storm



The typical candidate for Hyperbaric Oxygen Therapy



Cytokines & Cancer



BMJ 2009-2013: 57% no evidence



Australia 5-year survival

The Contribution of Cytotoxic Chemotherapy to 5-year Survival in Adult Malignancies

The overall contribution of curative and adjuvant cytotoxic chemotherapy to 5-year 
survival in adults was estimated to be 2.3% in Australia and 2.1% in the USA.

"As the 5-year relative survival rate for cancer in Australia is now over 60%, it is clear 
that cytotoxic chemotherapy only makes a minor contribution to cancer survival. To 
justify the continued funding and availability of drugs used in cytotoxic chemotherapy, a 
rigorous evaluation of the cost-effectiveness and impact on quality of life is urgently 
required."



Cancer Metabolic Disease



Hypoxia drives Cancer mutations



Hypoxia – Feldmeier 2003



Chronic inflammatory disease



Cytokine balance



Case Study – Glioblastoma Multiforme, age 7



Surgical resection, Radiotherapy



Cytokine Profile – Before HBOT



HBOT 84 hours



Cytokine Profile – 106 hours HBOT



HBOT & Glioblastoma Multiforme

Med Gas Res.

2018 Apr 18;8(1):24-28. doi: 10.4103/2045-9912.229600. eCollection 2018 Jan-Mar.

Hyperbaric Oxygen Therapy as adjunctive strategy in treatment of glioblastoma multiforme.

• Glioblastoma multiforme (GBM) is the most common type of malignant intracranial tumor in adults. 

Tumor tissue hypoxia, high mitotic rate, and rapid tumor spread account for its poor 

prognosis. Hyperbaric oxygen therapy (HBOT) may improve the sensitivity of radio-chemotherapy 

by increasing oxygen tension within the hypoxic regions of the neoplastic tissue. This review 

summarizes the research of HBOT applications within the context of experimental and clinical 

GBM. 

• Limited clinical trials and preclinical studies suggest that radiotherapy immediately after HBOT 

enhances the effects of radiotherapy in some aspects.

• HBOT also is able to strengthen the anti-tumor effect of chemotherapy when applied together. 

• Overall, HBOT is well tolerated in the GBM patients and does not significantly increase toxicity. 

However, HBOT applied by itself as curative strategy against GBM is controversial in preclinical 

studies and has not been evaluated rigorously in GBM patients. In addition to HBOT favorably

managing the therapeutic resistance of GBM, future research needs to focus on the multimodal or 

cocktail approaches to treatment, as well as molecular strategies targeting GBM stem cells.



Cerebrolysin – Brain Derived Neurotrophic Factor



Cerebrolysin – Brain Derived Neurotrophic Factor

www.oxymed.com.au/cerebrolysin

• Brain derived peptide with neurotrophic factors - brain-derived neurotrophic factor (BDNF), glial cell 

line derived neurotrophic factor (GDNF), nerve growth factor (NGF), ciliary neurotrophic factor 

(CNTF) and other peptide fragments.

• CL neurotrophic shown to improve cognitive performance and global function in numerous 

neurodegenerative disorders and mental illness with increased daily quality living.

• CL potentiates brain alpha activity, reduces slow EEG delta frequencies; improved memory 

performance in healthy elderly humans, suggesting CL activates cerebral mechanisms related to 

attention and memory processes.

• CL improves cognitive deficits and global function in patients with mild to moderate progressive 

neurodegenerative disease including Multiple Sclerosis, Parkinson’s Disease, Alzheimer's Disease, 

Dementia, Acute and Chronic Stroke victims.

• CL improves post-acute traumatic brain injury; childhood autism (89%) and cerebral palsy.

• CL attenuates motor neuron damage in spinal cord and nerve root damage – with significant motor 

recovery. Neuro-immunotrophic reducing chronic nerve cell inflammation in both acute traumatic 

and chronic progressive neurodegenerative diseases (progressive arthritis).

• Neuroprotective and neurorestorative properties, demonstrates ‘anti-aging’ with benefits ‘improving 

cognition, memory function, brain metabolism with capacity.



Cerebrolysin – Brain Derived Neurotrophic Factor

In pharmacodynamic studies it has been demonstrated that Cerebrolysin:

• Reduces brain Aβ deposition, tau phosphorylation and Aβ- and tau-related neuropathology by 
regulating GSK-3β and CDK-5 activity

• Modulates neuroinflammation, attenuating microglia activation and IL-1β release in vitro and in vivo, 
and reducing the elevated serum levels of TNF-α and TNF receptor-1 in AD patients

• Displays neurotrophic-like actions on neuronal survival and neurite outgrowth and increases 
circulating IGF-1 and BDNF levels in humans

• Protects against oxidative and excitotoxic damage, at least in part by inhibiting lipid peroxidation and 
calpain activation

• Enhances the supply of glucose to the brain and ameliorates the slowing of brain bioelectrical activity

• Promotes neural plasticity and prevents dendritic and synaptic loss

• Promotes neuronal survival protecting neurons from apoptosis and degeneration

• Stimulates neurogenesis, probably through Akt activation

• Improves learning and memory. 



Cerebrolysin Publications

• Cerebrolysin for acute ischaemic stroke. Cochrane Database Syst Rev. (2015) 

• Cerebrolysin in mild-to-moderate Alzheimer's disease: a meta-analysis of randomized controlled 
clinical trials. Gauthier S et al. Dement Geriatr Cogn Disord. (2015)

• Cerebrolysin for vascular dementia. Chen N et al. Cochrane Database Syst Rev. (2013)

• Anti-inflammatory effects of neurotrophic therapy. Zh Nevrol Psikhiatr 2018;118(5):39-44.

• Cerebrolysin attenuates hyperalgesia, photophobia, and neuroinflammation in a nitroglycerin-
induced migraine model in rats. Brain Res Bull. 2018 May 9;140:197-204. 

• Cerebrolysin and aquaporin 4 inhibition improve pathological and motor recovery after ischemic 
stroke.  CNS Neurol Disord Drug Targets. 2018

• Effectiveness of arginase inhibitors against experimentally induced stroke. Naunyn Schmiedebergs
Arch Pharmacol. 2018

• The efficacy of prevention of postoperative cognitive dysfunction in cardiac surgeries with the use 
of the Cerebrolysin. Zh Nevrol Psikhiatr Im S S Korsakova. 2017;117(12):37-45. Russian.

• Cerebrolysin and early neurorehabilitation in patients with acute ischemic stroke: a prospective, 
randomized, placebo-controlled clinical study. J Med Life. 2017 Oct-Dec;10(4):216-222.

• Prospective, randomized, placebo-controlled study of Cerebrolysin dose effects on long-term 
functional outcomes in a rat model of mild traumatic brain injury. J Neurosurg. 2018 Jan 5:1-10. 

• Safety of Cerebrolysin in early post-stroke recovery: a meta-analysis of nine randomized clinical 
trials. Neurol Sci. 2018 Apr;39(4):629-640. 



Cerebrolysin Publications

• Synthesis of Biocompatible Titanate Nanofibers for Effective Delivery of Neuroprotective Agents. 
Methods Mol Biol. 2018;1727:433-442. 

• [Staging of neuroplasticity alterations during epileptogenesis (temporal lobe epileply as an example)]. 
Zh Nevrol Psikhiatr Im S S Korsakova. 2017;117(9. Vyp. 2):10-16. Russian.

• Effects of cerebrolysin on nerve growth factor system in the aging rat brain. Restor Neurol Neurosci. 
2017;35(6):571-581. 

• [Monitoring of neurotrophic factors and cognitive function in patients with traumatic brain injury]. Zh
Nevrol Psikhiatr Im S S Korsakova. 2017;117(10):34-37. Russian.

• Role of Cerebrolysin in cervical spondylotic myelopathy patients: a prospective randomized study. 
Spine J. 2018 Jul;18(7):1136-1142. doi: 

• Clinical effects of Ganglioside and fructose-1, 6-diphosphate on neonatal heart and brain injuries 
after Asphyxia. Pak J Med Sci. 2017 Sep-Oct;33(5):1199-1204. 

• Influence of Spinal Cord Trauma and Cerebrolysin Treatment. Int Rev Neurobiol. 2017;137:47-63.

• Cerebrolysin for Superior Neuroprotection in the Pathophysiology of Alzheimer's Disease. Int Rev 
Neurobiol. 2017;137:123-165. doi: 10.

• Cerebrolysin on the cerebellum of diabetic rats: Tissue Cell. 2017 Dec;49(6):726-733. 

• Cerebrolysin in the reduction of spasticity during stroke rehabilitation. J Med Life. 2017.

• Efficacy and safety of Cerebrolysin treatment in early recovery after acute ischemic stroke: a 
randomized, placebo-controlled, double-blinded, multicenter clinical trial. J Med Life. 2017 

• [The efficacy of cerebrolysin in the treatment of autism spectrum disorders]. Russian.
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Ketogenic Diet & HBOT



Ketogenic Diet & HBOT



Do wheel chairs inhibit recovery?

National Neurotrauma Society Symposium in Orlando, Florida

NewScientist Aug 2008 - INJURED rats strapped to tiny "wheelchairs" that restrict their
movements recovered less limb function and coordination than those left to fend for
themselves. This might mean that people with a spinal cord injury would recover better if
they were encouraged to use their limbs sooner after injury and relied less on wheelchairs.



Neural Priming
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Exoskeleton Neural Priming



Exoskeleton Neural Priming



The cost of pioneers
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