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Bliss Mobil BV 20’ on a MAN KAT 6x6
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South Sudan

Rationale for a Mobile Surgical Unit 

One essential tool for reaching what Mission to Heal (M2H) calls “the bottom billion” of the world’s people in need of medical care is the Mobile Surgical Unit (MSU). The MSU is a rarely seen, pro-active way of delivering surgical care to remote areas.  Instead of taking the patient to the operating room, M2H takes the operating room to the patient, delivering essential surgical care in areas of the world where people are too poor, too sick, or too distant to make the journey to hospitals. Such surgical care is also more humane: patients remain in their own communities, sparing them the trauma and expense of leaving home, traveling with difficulty, and being separated from families and friends.

In addition, the two-module MSU, which uses standard 20-foot shipping containers, provides mobility and flexibility because it can be driven, railed, flown, and floated to almost any destination on the planet.  Without the difficulties and expense of building permanent structures and the complexities of ownership in problematic areas, it can be set up as a semi-permanent installation or moved as needed. The MSU can follow a moving patient population, or it can evacuate from an area in danger of being attacked, pillaged, or involuntarily co-opted. It can travel to virtually any otherwise inaccessible location with displaced persons – refugees, migrants, prisoners – and move on when circumstances change. 

Finally, because of the technological advances in overlanding vehicles, in miniaturization of medical equipment, in communication technology and telemedicine, a mobile surgical unit has never been more feasible or made more sense.
The Bliss Mobil Story

A gentleman by the name of Eduard Hagens had a successful IT business and sold it.  He, his wife Marleen Hoex, and their two children, Juliette and Alexander, took two years to sail around the world in a 48-foot sailboat.  Their love of independent travel – “the best way to experience the people and nature of a place” – became the driving force of their lives.

Realizing that the yachting industry was technically more mature and advanced than the overland vehicle industry, they spent eighteen months building their own vehicle and then traveled the Middle East and Africa for another two years.  They saw the technological and design shortcomings of contemporary vehicles and were determined to build vehicles that were technologically advanced, truly independent, and utterly reliable.  Bliss Mobil was born in 2012.

Design and engineering considerations were of primary focus.  Everything was designed from the ground up. Components were tried and discarded until the right one proved its worth.  Of crucial importance – the heart of Bliss Mobil’s innovation – was electrical power, specifically the battery management software.  Power independence was then achieved by keeping the lithium ion batteries topped off via solar panels, recharging while driving, a diesel generator, and/or local power sources.  Effective power ensures water purification and food preservation, and thus… independent travel.

The Bliss Mobil unit has features that are significantly superior to those found in comparable units, which make the Bliss-Mobil-designed MSU the perfect choice for M2H’s medical service provision needs:

a) The unit uses two standard 20 foot shipping containers. As such, it can be transported by truck, train, plane, or boat, providing wide-ranging access to virtually any environments.
b) The unit allows for independent operation. Power generation, water purification, and refrigeration allow extended operation without external assistance.
c) The unit has unparalled integrity.  A steel frame makes it solid and robust.  Insulation and aerogel make it wind and waterproof, and comfortable in hot or cold weather.
d) The unit is technologically advanced.  Every aspect is well-calculated and tested, from weight and balance to sophisticated energy management devices.
e) The unit is supported by superb customer service.  Each unit can be tracked online anywhere in the world. Sensors transmit data to show how the unit is operating and what can be done to trouble-shoot problems.

Concluding this part of the story, Eduard and Marleen believe in small, passionate groups around the world that will collectively form the global Bliss community.  They are energized to do more than simply building top-end travel vehicles for adventurers.  They well understand that they are perfectly positioned to help M2H with its goal to better reach the “bottom billion.”  As Marleen herself so appropriately stated, “We are busy, but I am so excited about M2H.  We have to make time for it.  It is our chance to give back.”

Design Characteristics of a M2H MSU Per Bliss Mobil

1. One Mobile Surgical Unit (MSU) will be made up of two boxes, Module A (Operating Theater) and Module B (Systems and Support).  Each box has the exact dimensions of a shipping container: 8’ wide x 8’ tall and 20’ long. Module A is for medical operations/procedures only and contains two tables/gurneys. Module B is the systems and support unit, providing water purification and storage, power generation and battery storage, additional equipment storage, staff lockboxes, some accommodation (toilet, shower, fold-down bunks) as well as one detachable OR table. Module A can function with local support and provision (water, power), but Module A needs Module B to operate independently. Module A and Module B will be connected by a screened tent that will serve as an examination and pre-op area.

2. The Module A forward OR table (regional anesthesia) would be accessed via a side door by ambulatory patients who can walk in and walk out. For patients requiring a more advanced procedure, the aft OR table (general anesthesia) would be accessed by a lift located on the rear of the unit and the gurney would be pushed through a rear roll-up door. The Module B OR table would be used for minor procedure patients (local anesthesia).

3. As much storage (drawers, see-through cabinets) as possible will be designed into the unit. The area between the OR tables will have a wash-up area and two sterile field surfaces and infection-control divider.  Both tables would use “plug ‘n’ play” equipment for ease of maintenance and upgrades. Module A will have skylights (to gain light and to serve as escape hatches), but no windows. Module B would have some clerestory windows.

4. Operational independence will be secured by the Bliss Mobil’s proprietary system of lithium ion batteries charged by solar panels, diesel power, and/or local power sources.  The batteries purify water, heat and cool the unit, provide refrigeration and freezing, and power the LED and OR lighting, as well as both 110v and 220v power outlets along the walls.  All Bliss-Mobil-provided systems have redundancy. Super insulation will allow operation in extreme cold as well.
  
5. At an additional cost, the MSU will have communication technology – satellite hook-up, computer, camera, video screen – that would provide security and telemedicine capability. The unit could be tracked and all manuals accessed online.  Data cards would enable monitoring in order to trouble-shoot and address problems.

6. The truck used to carry the unit will be rugged, reliable, with off-road and no-road capability, able to use all fuels, and easily repaired in developing world conditions. We have one MAN KAT I 6x6 has air-cooling, low-pressure injections, fewer parts, enormous generator capability, a minimum of complexity and electronics, and the capacity to carry Module A while pulling Module B on a trailer.  We will have two MAN KAT II 6x6 trucks, which are water-cooled.

Additional MSU Equipment List – Non-Medical

1. Auxiliary Power Unit (APU) 
2. Back-up Portable OR Lights
3. X-RAY Viewbox Light Source
4. Sound System (“vocal anesthesia”)
5. Back Tables
6. Stepping Stools for patients
7. Swivel Sitting Stools for anesthesiologist
8. Curtains or Hanging Door Veils
9. Sink and Faucet
10. Waste Disposal (trash cans folds down from wall)
11. Sharps Disposal
12. Small Refrigerator/Freezer
13. Bike – e.g. Montague Paratrooper Pro, with electric assist
14. Tool Kit
15. Post-Op Screened Tent
16. Inmarsat satellite communications – security, telemedicine, etc.






Additional MSU Equipment List – Medical

1. Electric Autoclave (future models will be ‘dry”)
2. Suction Units and Collection Containers (built into wall)
3. Electrosurgical Cauterizing Units
4. Anesthesia stands and monitors
5. Sterilis unite for medical waste disposal
6. Butterfly iQ for whole body imaging (ultrasound)
7. Supplies (salt and sugar) for making RO water into IV fluids
8. Portable Oxygen Concentrator
9. Oxygen tank  
10. Adjustable Operating Tables
11. Gurney – e.g., MJM International All-Terrain Stretcher 780-ATS
12. Pulse Oximeters
13. Automatic Blood Pressure Cuffs
14. Mayo Stands
15. Supports (donuts, padding, cushions)
16. SAM Splint
17. Telemedicine technology
18. Headlamps





Pictures of the MSU Module A (Operating Theater)
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Two tables enable greater efficiency and productivity. Forward OR table is for regional anesthesia. Rear table is for general anesthesia. Local anesthesia can be performed on the OR table in Module B.
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The figurines are not to scale; they are larger than normal for these renderings. Lift platform with roll-up door is on left.  External air conditioners are on the right.
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Extended solar panels provide the power for a cool operating environment in tropical conditions.
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The three air conditioners are placed externally in the front during use and stored inside during transit. The ladder does not touch the ground to prevent lightening grounding.
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Solar panels in travel position. Platform and ladder still in extended position.
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Platform in lowered position. Roll-up access door is space-efficient.
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Module A in folded and enclosed position, secured for transit.
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Hydraulic support units, with or without the trailer, enable Modules A and B to stand and function alone. The trucks can then serve to fetch another module, supplies, or patients.





[image: Macintosh HD:Users:stevenvryhof:Desktop:5slider.jpg]
The modules can be transported by truck, trailer, train, aircraft, or boat.





Estimated Pricing of a Bliss Mobil Two-Module MSU
 
 
Module A (Operating Theater) …….………………..………...…………………..€300,000

Module B (Systems and Support) …….…………….........................................€275,000

Two Sub frames……………..……..………………….……………………………….€15,000

Two Used MAN KAT 6x6 Trucks….…….…………………………………………€100,000



TOTAL for one two-module MSU with trucks €690,000 

(does not include cost for medical customization)
(does not include training, VAT, specialty items, transport from Breda)




ESTIMATED TOTAL COST OF TWO-MODULE MSU…..USD $825,000




Global Deployment of Mobile Surgical Units by M2H

The following seven geographical regions have been chosen because they include countries where need is great and where M2H has experience and contacts. These countries have either Western-based support organizations or in-country partners that can assist with recruitment, staffing, licenses, visas, customs fees, insurance, security, patient screening, sustainable training, and follow-up. The eighth MSU will be used mostly in North America for recruitment, training, promotion, and occasional deployment.


MSU #1 – ASIA
Status: deployed since 2016 in Philippines. Scheduled for Zimbabwe Spring 2018.
Base: Manila			
Destinations: Philippines, Burma, Thailand, Indonesia
Partner:  TBD
Contact: TBD


MSU #2 – MIDDLE EAST
Status: plan under review since Lebanon unrest (Hezbollah).
Base: Beirut				
Destinations: Lebanon, Turkey, Jordan	
Partner: Syrian-American Medical Society (SAMS)
Contact: Yaser Wafai, Samer Najjar


MSU #3 – CENTRAL AMERICA
Status: awaiting funding 
Base: Santo Domingo  		
Destinations: Dominican Republic, Haiti, Venezuela, Caribbean
Partner: Hernia Repair for the Underserved (HRFU)
Contact: Chuck Filipi


MSU #4 – SOUTH AMERICA –    deployed 1994 (presently needs replacement)
Status: deployed since 1994, needs replacement, awaiting funding
Base: Quenca				
Destinations: Ecuador, Paraguay, Peru, Brazil, Amazon Basin
Partner: CinterAndes					
Contact: Edgar B. Rodas, Jr.


MSU #5 – EAST AFRICA
Status: awaiting MSU arrival in Zimbabwe (Mugabe removed) Spring 2018
Base: Dar Salaam			
Destinations: Madagascar, Uganda, Ethiopia, Tanzania, Burundi/Rwanda, Kenya
Partner:  TBD			
Contact: TBD
MSU #6 – ANGLOPHONE WEST AFRICA
Status: first B/M MSU to be delivered for June 2018 inaugural mission in Ghana
Base: Essikadu			
Destinations: Ghana, Liberia, Sierra Leone, Nigeria
Partner: TBD	
Contact: TBD


MSU #7 – FRANCOPHONE WEST AFRICA
Status: B/M MSU from Ghana to Cote d’Ivoire June 2018
Base: Agadir				
Destinations: Morocco, Cote d’ Ivoire, Burkina Fossa, Chad, Cameroon, CAR
Partner: TBD	
Contact: TBD


MSU #8 – NORTH AMERICA
Status: awaiting funding
Base: Kentwood, MI		
Purposes: recruitment, promotion, training, deployment
Partner: all M2H partners (suppliers, medical schools, professional organizations)
Contact: all contacts



Final Thoughts on the Bliss Mobil MSU and its deployment

The MSUs designed by Bliss Mobil could be used in every geographical location.  This one-size-fits-all approach allows for continuity and interchangeability wherever units are deployed.  Participants need only understand the workings of one unit, use only one list of parts and supplies, and follow only one standard shipping and operating protocol. 

Some destinations targeted by M2H may someday be best served by a Mobile Surgical Unit transported by a vehicle that is amphibious.  M2H is investigating the feasibility of an amphibious truck built by D.A.T. of Nijmegen, the Netherlands.  Such a vehicle could handle the off-road and no-road conditions, but could also travel across water, providing dramatic access, capability, and safety in certain environments.  

Sample destinations for an amphibious vehicle:
· Lake Volta in Ghana
· The headwaters of the Amazon in Peru
· The Nile Delta in Sudan
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This picture depicts an amphibious bus.  The version carrying an MSU would be designed to carry a standard sea-container.
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Another tool would be an “amphibious ambulance,” e.g., an ARGO 8WD amphibious ATV carried in the back of Module A or B.

For further information, please contact:

Steven C. Vryhof, Ph.D.
Organizational Development
Mission to Heal
www.missiontoheal.org
stevenvryhof@gmail.com
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