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* The views presented in this
presentation are my own, and
may not represent those of the
Norwegian Armed Forces
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* | currently have a utility patent
application submitted for the 3D
printed bottlecap. (BC2L)
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* 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
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The stu dy AU

Drawing and storing blood using a 3D printed bottle cap
and a disinfected 500 mL drinking bottle: A proof-
of-concept study

Martin Rngnhau.g' | Hikon Skogrand Eliassen ™

* Proof of concept study el

“Hawkeland University Hospétal, Bergen, . L. i .

foa— Background: Today, with wars raging in Ukraine and the Middle East, the
demand for blood is high. Despite this, few companies produce the necessary

Correspandence equipment to draw, store, and transfuse whole blood. This study evaluated

* Did not have ethical approval for e | [ R

Email: marogrhausgiigmailcom water bottle and some available consumables to draw and store fresh whole

. . Funding inf o Bl
ra WI ng O O I re C y ro I I l taukeland University Hospital; Study Design and Methods: Bags of saline, and freshly donated whole
Norwegian Armed Forces (Forsane) Blond, was transferred to the water bottle through a 30 printed bottle cap

and stored for 72h. An identical setup, transferring zaline to a Terumo

d O n O r blood collection bag was used as control. Performance and safety were eval-

uated by calculating infusion rate and ohserving for backflow, respectively.
The blood was also tested for hemolysis and bacterial growth at four sam-
a o pling points.
[ ) 500 mI ba S Of Sal Ine I In dOWn Hesulis: The cap-and-hottle setup was faster than control in terms of flow rate
g y g when transferring saline (1.53 vs. 181 mL/s, p < 001}, and non-inferior to
. o saline control when transfusing blood (1.53 va. 149 mL/s, p = 641). We did
I n a 10 a n I e We re used a S not ohserve any risks of causing the donor iatropenic harm, and there was no
evidence of increased hemolysis. However, there were traces of bacterial oon-
tamination in three of six bottles.

I Conclugion: This study indicates that drawing hlood is hoth feasible and safe,
a n a O g u e S (] utilizing a 30 printed cap and bottle setup. Flow rate was faster than control,
and mechanical properties of the blood were not affected. We were unable o

determine the source of bacterial contamination in the blood.

KEYWORDS
H13 peinling, battlefield, bhuod, combat casualty, hemorrhage, preparedness, transfasson,
trauma, walking bluod bank. whale hlood

Abbreviations: ATLX, advanced trauma life support; BCH., Hlood Collection Container Lid; CP1), citrate phasphate dextrose; CPIA, citrate
phesphate dexirose ademine; CSWH, cold siored whole blood; HCT, hematocrit; HIEMS, Helscopicr Emergency Medscal Servicess HUGH, hemoglobing
K2EITEA, 1 acetic acid; Nokiiad, Narwegian Coondination Centre for Bleod Readiness; P HGH, plasma kemoglobing
REE. (Morwegian) Kegional Committee of Medical and health Research Ethics; TU3, Tactical Combat Cassalty Case; TCOL, Tactical Combat
asualty Care; WHE, Walking Bomd Hank; WIAWE, warm fresh whobs Blood; WWI, First World War, WWIL Seooned Werkd War,
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Drawing and storing blood using a 3D printed bottle cap
and a disinfected 500 mL drinking bottle: A proof-
of-concept study

Martin Rognhaug’ | Hikon Skogrand Eliassen'”
v" Primary outcome:

"morwegian Armed Forces, Osho, Moy

Abstract

“Hankeland L Haspétal, Hergen,
o ey e Background: Today, with wars raging in Ukraine and the Middle East, the

Norway
>  Evaluating the equipment's effectiveness for the intended crrpondncs O S
pu rp ose d efi ned by . m :!;Pr::-;u& e e the safety and performance of a 31 printed bottle cap in conjunction with a
* Email: marogrhausgiigmailcom water bottle and some available consumables to draw and store fresh whole
. . . . . Bl

©) TI me Of tra nSfe r to d rin kl ng bOttle r::::fm I.Imvurslr_\'nllmplud'. Study Design and Methods: Bags of saline, and freshly donated whole
. . . Norwegian Armed Forces (Forsane) Blond, was transferred to the water bottle through a 30 printed bottle cap
o Mechanical integrity of blood after transfer by i T el e e e T
Q blood collection bag was used as control. Performance and safety were eval-
he m OIVSIS pa ra meters uated by calculating infusion rate and ohserving for backflow, respectively.
The blood was also tested for hemolysis and bacterial growth at four sam-

pling points.
\/ Seconda ry outcome: Hesulis: The cap-and-hottle setup was faster than control in terms of flow rate

when transferring saline (1.53 vs. 181 mL/s, p < 001}, and non-inferior to
saline control when transfusing blood (1.53 va. 1.49 mL/=, p = 641). We did
not ohserve any risks of causing the donor iatropenic harm, and there was no

»  Assess safety profile of the bottle and cap assembly used to S e L
. tamination in three of six ttles

draw blood from a standard Terumo blood collection bag. Comciusion: This study indicates that drawing biood is both feasible and saf,

I i i utilizing a 30 printed cap and bottle setup. Flow rate was faster than control,

o Observe for possibility of iatrogenic dangers for the and mechanical properties of the blood were noé affected. We were unable to

d determine the source of bacterial contamination in the blood.
KEYWORDS

41} printing, bastlefeld, Buod, combat casualty, hemorthage, preparadnes, tnnsfusion,
rauma, walking blood bank, wholbe blood

v' Tertiary outcome:

Abbreviations: ATLX, advanced trauma life support; BCH., Hlood Collection Container Lid; CP1), citrate phasphate dextrose; CPIA, citrate
phesphate dexirose ademine; CSWH, cold siored whole blood; HCT, hematocrit; HIEMS, Helscopicr Emergency Medscal Servicess HUGH, hemoglobing
. . E2EITTA, ey cetic acid; Nokkad, Norwegian Coondination Centre for Blood Readiness, P HGE, plasma kemoglobing
> Measu rlng the blOOd fo r bacte rlal growth fO r up to 72 h Ou rs REE. (Morwegian) Kegional Committee of Medical and health Research Ethics; TU3, Tactical Combat Cassalty Case; TCOL, Tactical Combat

Lasualty Care; WHE, Walking Eond Hank; WIWE, warm fresh whode Blood; Wwi, First World War, Wwil, Seoond Werkd War.
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o Dlesshaeital imbeghifltyfdfl cogfirictdamderdfphtmalgsisparameters

Micrococcus Luteus Negative Chryseobacterium species
HBG (G/ Negative Negative Negative 20)
Negative Negative Negative
' Propionibacterium Negative Negative
species
m Negative Negative Micrococcus Luteus
Negative Negative Negative

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