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Disclaimer

• The views presented in this 
presentation are my own, and 
may not represent those of the 
Norwegian Armed Forces

• I currently have a utility patent 
application submitted for the 3D 
printed bottlecap. (BC2L)



Introduction

• Martin Rognhaug

• Bachelor Paramedic

• Msc Expedition & Wilderness medicine

• Working in Norwegian Armed Forces 
since 2005 (19 years)

• Civilian prehospital Experience from Nor 
ambulance, 6 years

• Experience from domestic and 
international deployments



The study

• Proof of concept study

• Did not have ethical approval for 
drawing blood directly from 
donor

• 500 ml bags of saline lying down 
in a 10° angle were used as 
analogues.



The study

✓ Primary outcome:

➢ Evaluating the equipment's effectiveness for the intended 
purpose defined by: 

o Time of transfer to drinking bottle

o Mechanical integrity of blood after transfer by 
hemolysis parameters

✓ Secondary outcome:

➢ Assess safety profile of the bottle and cap assembly used to 
draw blood from a standard Terumo blood collection bag.

o Observe for possibility of iatrogenic dangers for the 
donor

✓ Tertiary outcome:

➢ Measuring the blood for bacterial growth for up to 72 hours



The bottle 
and cap



Sterilizing the 
equipment

Disinfecting



Drawing 
blood



Results

n= Mean 95% CI

Control 10 1,53 1,41 – 1,60

NaCL 11 1,81 1,73 – 1,85

Blood 6 1,49 1,21 – 1,64

✓Primary outcome:

➢ Evaluating the equipment's effectiveness for the intended purpose defined by: 
o Time of transfer to drinking bottle
o Mechanical integrity of blood after transfer by hemolysis parameters
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MEAN WITH 95% CI

Blood bag After transfer 24 hours after transfer 72 hours after transfer

HBG (G/DL) 12,13 (11,2 -

13,0)

12,18 (11,30 -

13,30)

12,18 (11,30 - 13,10) 12,17 (11,30 - 13,20)

HCT (L/L) 0,37 (0,36 - 0,40) 0,38 (0,35 - 0,41 0,38 (0,36 - 0,41) 0,38 (0,36 - 0,42)

P-HBG (G/L) 0,28 (0,10 - 0,50) 0,32 (0,10 - 0,50) 0,42 (0,20 - 0,70 0,43 (0,20 - 0,70)

HAEMOLYSIS 

(%)

0,14 (0,05 - 0,25) 0,16 (0,06 - 0,25) 0,21 (0,11 - 0,32) 0,21 (0,11 - 0,31)

✓Secondary outcome:

➢ Assess safety profile of the bottle and cap assembly used to draw blood from a 
standard Terumo blood collection bag.
o Observe for possibility of iatrogenic dangers for the donor

✓Tertiary outcome:

➢ Measuring the blood for bacterial growth for up to 72 hours

Bottle 

#

0 hours 24 hours 72 hours

#1 Micrococcus Luteus Negative Chryseobacterium species

#2 Negative Negative Negative

#3 Negative Negative Negative

#4 Propionibacterium 

species

Negative Negative

#5 Negative Negative Micrococcus Luteus

#6 Negative Negative Negative



Follow-up 
study Pre-

Conference



Follow-up 
study Pre-

Conference



Questions?
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