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SUSPENDED ANIMATION:
HYPOTETHICAL BRIDGE FOR 
HUMAN BODY CRYOGENIZATION



SCIENCE

vs.

TECHNOLOGY





} In 2010 the British Medical Journal undertook an general 
analysis of common medical treatments to determine which 
are supported by sufficient reliable evidence. They evaluated 
around 2,500 treatments, and the results were as follows:

} 13 percent were found to be beneficial
} 23 percent were likely to be beneficial
} Eight percent were as likely to be harmful as beneficial
} Six percent were unlikely to be beneficial
} Four percent were likely to be harmful or ineffective.
} And 46 percent, as unknown in their effectiveness.

In other words, when you take your sick child to the hospital, 
there is only a 36 percent chance that he will receive a 
treatment that has been scientifically demonstrated to be 
either beneficial or likely to be beneficial. 







} Situation in which an alive organism has its 
metabolic reactions minimized or absent.

} Living beings common status. Thus, animated 
life with continuous biochemistry activity 
represents a minor part of biosphere

} Artificial suspended animation represents a 
reversible hypometabolic status of slowing 
down living proccesses by external methods



} Most living organisms 
(<95%) are in 
suspended animation.

} “Animated vitality” is a 
rare status (not for 
mammals). 
Reproductive function is 
the major target.

} Most animal cells are 
usually in G0, the rest 
phase of the cell cycle













} 1999: Anna Elisabeth Johansson Bågenholm[a 
Swedish radiologist, who survived after a 
skiing accident left her trapped under a layer 
of ice for 80 minutes in freezing water with 
cardiaest and body temperature 13,7ºC .

} 2014: A Polish two-year boy survived to 
extreme hypothermia for more than four 
hours. Body temperature (12ºC) 



} To get long standing suspended animation in    
non hibernating homeotherm animals 
(humans included) 

} What is defined as ”buying time” to overcome 
a critical situation.

◦ Golden hour
◦ Golden day
◦ Golden week





} 1. HYPOTHERMIA
◦ Cryopreservation
◦ Present therapeutic use
◦ Animal experimentation

} 2. CELL RESPIRATON INHIBITORS 
◦ Pharmacological
◦ Gas







} 1964: Robert Ettinger “The Prospect of 
Immortality

} 12/1/1967: 
First cryopreserved person
postmortem (James Bedford)
by Robert 
Prehoda



} Mild to modera in cardiac surgery with 
cardiopulmonary bypass (28-30ºC)





} CARDIAC SURGERY:
} Complex congenital cardiopathy
} Deep with circulatory arrest (18-20ºC) in 

aortic arch surgery.





} INTENSIVE CARE UNIT:
Mild for cardiac arrest recovered patients 
(32-34ºC) during 12-24 hours





} Heart Failure
} Induction of Profound Hypothermia for 

Emergency Preservation and Resuscitation 
Allows Intact Survival After Cardiac Arrest 
Resulting From Prolonged Lethal 
Hemorrhage and Trauma in Dogs

} Xianren Wu, MD; Tomas Drabek, MD; Patrick M. Kochanek, MD; Jeremy Henchir, BS; S. 
William Stezoski; Jason Stezoski; Kristin Cochran, BS; Robert Garman, DVM; Samuel A. 
Tisherman, MD

} From the Safar Center for Resuscitation Research (X.W., T.D., P.M.K., J.H., 
S.W.S., J.S., K.C., R.G., S.A.T.) and the Departments of Anesthesiology (X.W., 
T.D.), Critical Care Medicine (P.M.K., S.A.T.), and Surgery (S.A.T.), University 
of Pittsburgh, Pittsburgh, Pa, and Consultants in Veterinary Pathology, Inc 
(R.G.), Murrysville, Pa.

2) EPR-I and (3) EPR-II groups, both of which received 20 L 
of a 2°C saline aortic flush to achieve a brain temperature of 10°C to 15°C. 



Figure 6. Neurological deficit scores (refer to text for details) after prolonged hemorrhagic 
shock leading to cardiac arrest with resuscitation by EPR, with or without prolonged 

resuscitative mild hypothermia. 

Xianren Wu et al. Circulation. 2006;113:1974-1982

Copyright © American Heart Association, Inc. All rights reserved.



} J Am Coll Surg. 2007 Apr;204(4):642-53. Epub 2007 Mar 2.
Profound hypothermic cardiopulmonary bypass facilitates 
survival without a high complication rate in a swine model of 
complex vascular, splenic, and colon injuries.
Sailhamer EA, Chen Z, Ahuja N, Velmahos GC, de Moya 
M, Rhee P, Shults C, Alam HB.

} J Trauma. 2006 Dec;61(6):1321-9.
Development and testing of portable pump for the induction 
of profound hypothermia in a Swine model of lethal vascular 
injuries.
Alam HB, Casas F, Chen Z, Smith WA, Reeves A, Velmahos 
G, de Moya M, Rhee P.



} 1. Selective Perfusion:
◦ Antegrade: Axillary artery, Carotid, …
◦ Retrograde: Superior vena cava

} 2. Neuroplegia
◦ Substrates
◦ Drugs: Tempol



} 2. Gases:
} CO

} HCN

} Hydrogen Sulfide



Fred Hutchinson Cancer Research Center



} Traslation to large mammals (sheep, swine model) by inhalation

} Clinical Trials in ischemic heart.
(clinicaltrials.gov)

Status: Withdrawn
IK-1001 (Sodium Sulfide (Na2S) for Injection) in Subjects With Acute 
ST-Segment Elevation Myocardial Infarction
Condition:ST-Segment Elevation Myocardial Infraction
Interventions:Drug: Sodium Sulfide (Na2S) for Injection; 

Status: Terminated
Reduction of Ischemia-Reperfusion Mediated Cardiac Injury in 
Subjects Undergoing Coronary Artery Bypass Graft Surgery
Condition:Coronary Artery Bypass Surgery
Interventions:Drug: IK-1001; Drug: Normal Saline

} H2S usage under CPB conditions in ovine model in order to measure  
toxic effects at higher concentrations.







} 1. AIM

To get a hypometabolic status allowing 
cardiocirculatory arrest for a long period 
> 5 hours with no secondary organ damages 
after circulatory restoration and rewarming  
in large non-hibernating mammals, by means 
of HYPOTHERMIA + OXIDATIVE 
PHOSPHORILIZATION INHIBITORS 



} 2.MATERIAL
§ Mamíferos superiores (preferentemente cerdos 30-60 Kg) con 

manejo según condiciones de Declaracion de Helsinki y 
requerimientos éticos de acuerdo con la legislación española 
de animales de experimentación

§ Bomba de circulación extracorpórea
§ Circuitos con oxigenador de membrana y reservorio de 

cardiotomía
§ Cánulas arterial y venosa
§ Intercambiador de calor
§ Bombona de H2S de suministro industrial
} Material para inducción y mantenimiento anestésico standard
} Material de monitorización:

� Oximétrica
� Capnografía
� Gasto cardiaco
� Analítica



} 3.1. METHODS
◦ Inducción anestésica
◦ Canulación arterial y venosa
◦ Hipotermia a 25ºC
◦ Parada de ventilación
◦ Inicio de infusión de H2S a concentración creciente 

(>300ppm)
◦ Hipotermia a 15ºC
◦ Parada de soporte circulatorio cuando VO2 , VCO2 y 

Lactato sean indetectables
◦ Mantenimiento de la parada cardiocirculatoria  

durante periodos crecientes con seriación de analítica 
metabólica.



} 3.2. METHODS AND RESULT EVALUATION

◦ Inicio de circulación y oxigenación
◦ Recalentamiento a 37ºC
◦ Desfibrilación cardiaca si precisa
◦ Desconexión de CEC
◦ Despertar y destete de respiración asistida
◦ Evaluación de función neurológica y de resto 

de órganos.
� Funcional
� Morfológica



} BODY INJURIES WITH VIABLE 
CENTRAL NERVOUS SYSTEM

◦ Shotgun wounds
◦ Blast Injuries
◦ Politraumatisms
◦ Any other critical condition (i.e. hypovolemic shock)

Implantation of portable hypothermia and 
circulatory assistance equipments.



} Zero Casualties – Bajas Cero



} Present  ECMO usage (SAMUR;SUMMA)
◦ Politraumatism
◦ Non recovery Cardiopulmonary arrest
◦ Knife or shotgun wounded patients with 

exanguination or critical status



} Critically ill patients waiting for 

◦ Autografts (Own cell proliferation onto ECM)
◦ Homografts (Transplantations)
◦ Xenografts?





} To enhance inflammatory response in 
poikylotherms. 
Absence of fibrotic healing and substitution 
by regeneration

} To avoid MOF, major cause of ICU 
deaths.




