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Pas une goutte de conflit d’intérêt
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Une thématique décennale…
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… et des recommandations récentes !
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Ce que la science n’a pas étudié

MTR T1 et T3
Traumatisme et 

femme enceinte

Rupture VO
Ulcère GD

Hémorragie dig basse

Pédiatrie
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Quelles modalités? 

CHOIX 1 : renfort PSL lorsque l’indication est posée par le SMUR

CHOIX 2 : prendre des PSL lorsque la situation est identifiée à l’appel

CHOIX 3 : stockage à demeure dans dans chaque SMUR
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Quel choix? 

Bichot, thèse, 2022
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100% CGR
23% PFC
9% PLYO
1% Plaq



Conclusion 1: IL FAUT QUE LES SMUR AIENT DES PSL
pour ne transfuser qu’en urgence vitale immédiate
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QUEL PSL EN PREHOSPITALIER? 
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PFC 3 ans -25°C // 20-40min de décongélation

15 OOO $ / SMUR
3 min de décongélation /PFC

Moore et al. Shock. 2014

LE FAUT IL? QUEL PRODUIT ?                                                                QUELLE CONSERVATION? 



Quels PSL? 

CGR

STOD

PLYO

Plaq

2-6°C 42 jours, max 24h 6-10°C

2-6°C 21 jours, max 24h 6-10°C

2 ans à 2-25°C // 3 min de préparation

20-24°C 5 jours, agitation permanente
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Des CGR 0 RH-1 sinon la mort? 

Transfusion UVI femme 
RH-1 < 40 ans Ne meurt pas

Ne bénéficie 
pas d'immuno-
thérapie anti 

Rh1
S'allo-immunise

Devient 
enceinte  et 
conjoint RH 1

Pas  de 
dépistage/ttt
per grossesse

72h  pour traiter une exposition  (21% => 3-6%)

Seuls 7% des donneurs sont 0 RH-1

Le groupe RH n’est pas le seul à provoquer des IFME

76% 21% 86% et 60% 4%

San Antonio: 1500 vies sauvées et 1 fœtus décédé en 750 ans
Yazer et al. Transfusion 2019
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Bichot, thèse, 2022



Conclusion 2: IL FAUT DU PLYO et des CRG/STOD
pour ne transfuser qu’en urgence vitale immédiate
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QUELLES MODALITES POUR STOCKER DES PSL 
DANS LES SMUR? 
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Un nouveau décret d’entreposage
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Réglons le cas du PLYO

Un PSL comme les autres

2-25°C 
- données rassurantes si conservation plus chaud
- Travailler à la stabilité thermique des ambulances! 
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Ouvrir un dépôt de sang d’urgence 
mobile: un triple enjeu
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Arrêté du 24 avril 2002 portant homologation du règlement relatif aux bonnes 
pratiques de transport des prélèvements, produits et échantillons issus du sang humain

…toutefois, les véhicules des services d'aide médicale urgente et des services mobiles d'urgence 
et de réanimation peuvent être amenés à transporter des produits sanguins labiles en vue de 
l'exercice de leurs missions….

Process pour mettre en place 

- Les obligations administratives (convention EFS, autorisations ARS, organigramme, 
audits, procédures…)

- Un dossier descriptif (accès, environnements, les équipements, interfaces)
- Une organisation de l’hémovigilance
- ….
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Solution 1: prendre du sang par 24h

Derkenne et al. TRACLI 2020



Solution 2: stocker du sang

NELUMBOX

Ouverture et 
température 

contrôlée

Traçabilité 
absolue
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Etude FAISANG à la BSPP

20 simulations

100% respect 
hémovigilance

Réglages de problèmes 
techniques
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Seuls au monde? 

Stockage des PLS à demeure dans les engins pour 8 pays
Depuis plus de 35 ans pour les israéliens, Australie depuis 20 ans 

Chen J et al. Mil Med 2017
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Tout perdre? 
• 0.5% Heschl et al. Prehospital transfusion of red cell concentrates in a paramedic-staffed helicopter emergency medical service. Emerg Med Australas. 2018

• 1.6% Bodnar et al. The feasibility of civilian prehospital trauma teams carrying and administering packed red blood cells. Emerg Med J. 2014

• 1.9% Holcomb et al. Prehospital transfusion of plasma and red blood cells in trauma patients. Prehospital Emerg J. 2015

• STOD: 
• 25% des israéliens sont groupe 0
• 10% des 0 pos sont low titer (1/50)
• 2,5% des STOD sont utilisés à l’avant ; 62% des restants sont redivisés en CGR. 

Nadler et al Transfusion. 2020 
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All the RBCs were of type A blood group, separated from 
whole blood, leucodepleted, conserved in SAG-M (saline 
adenine glucose manitol) and had been stocked at +4°C until 
they were placed in isothermal boxes.

The other products were transported in a GC28 box (French 
Navy).

Temperature monitoring was carried out by three types of 
tracers:

 ► Emerald (Océasoft, Montpellier, France): reusable 
temperature data logger with remote reading (on 
smartphone or tablet), used for another study

 ► Labovigil (KBS, Moissy Cramayel, France): reusable 
temperature data logger but with contact reading, used 
as a reference

 ► TempTale (Sensitech, Beverly, Massachussets, USA): one-
time temperature data logger and direct reading, used 
routinely.

After a period of development of the packages, of the package 
release environment and of buoyancy tests for the blood trans-
port box, three experiments were carried out, totalling four 
air-drops.

First and second drops: technical grounding tests
These preliminary tests were necessary to check the confor-
mity of the packages prepared for the release environment, the 
feasibility of dropping by a French Air Force CASA CN235-300 
aircraft and the absence of physical deterioration of the dropped 
products. Two dropping configurations were conveyed to the 
Francazal Air Base, Toulouse (online supplementary annex 1).

The two configurations were dropped by one of the side 
doors of a CASA-300 from an altitude of 800 feet (Figure 1 and 
Figure 2).

Third and fourth drops: grounding tests with real products
These drops were performed near Toulouse (France) with sunny 
weather and a mean exterior temperature of 15°C. Two air-drops 
were carried out:

Drop of configuration 2 at medium altitude with automatic opening
 ► One insulated case containing the following:

 – 25 expired RBCs (expired 11 days ago: 53 days of life; 
the maximum in France is 42 days)

 – One TempTale temperature data logger
 – One Emerald plotter for real-time temperature checking

 ► One waterproof case:
 – Two cardboard boxes of 10 expired FLYPs.

Drop of one bottle of FLYP in ‘operational bag’, expired, dumped 12 
000 feet with jumper-(jump with controlled delayed opening)
The main interest of this test was the observation of the resis-
tance of the FLYP, which was under vacuum in a glass phial, after 
going through a depressurised environment followed by rapid 
repressurisation (Figure 3: the drop).

Quality control
External assessment
Before and after each air-drop, visual inspection was carried out 
on the container and the products inside: appearance and pres-
ence of water in the boxes, integrity of eutectics and temperature 

Figure 1 Configuration 1.

Figure 2 Configuration 2.

Figure 3 Drop.
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ABSTRACT
Background Haemorrhagic shock remains the leading 
cause of preventable death in overseas and austere 
settings. Transfusion of blood components is critical in 
the management of this kind of injury. For French naval 
and ground military units, this supply often takes too long 
considering the short shelf-life of red blood cell concen-
trates (RBCs) and the limited duration of transport in 
cooling containers (five to six days). Air-drop supply could 
be an alternative to overcome these difficulties on the 
condition that air-drop does not cause damage to blood 
units.
Methods After a period of study and technical develop-
ment of packaging, four air-drops at medium and high 
altitudes were performed with an aircraft of the French Air 
Force. After this, one air-drop was carried out at medium 
altitude with 10 RBCs and 10 French lyophilised plasma 
(FLYP). A second air-drop was performed with a soldier 
carrying one FLYP unit at 12 000 feet. For these air-drops 
real blood products were used, and quality control testing 
and temperature monitoring were performed.
Results The temperatures inside the containers were 
within the normal ranges. Visual inspection indicated 
that transfusion packaging and dumped products did not 
undergo deterioration. The quality control data on RBCs 
and FLYP, including haemostasis, suggested no difference 
before and after air-drop.
Discussion The operational implementation of the 
air-drop of blood products seems to be one of the solu-
tions for the supply of blood products in military austere 
settings or far forward on battlefield, allowing safe and 
early transfusion.

BACKGROUND
Haemorrhagic shock is the leading cause of prevent-
able death in a combat operational theatre.1–3 The 
early transfusion of labile blood products to a 
war-wounded person is thus an integral part of the 
doctrine of damage-control resuscitation, particu-
larly focusing on the time component, which must 
be as short as possible.4–6 The French Military 
Blood Institute (CTSA) is the starting point for the 
supply of blood and blood derivatives for haemo-
static purposes: red blood cell concentrates (RBCs), 
French lyophilised plasma (FLYP), kits for collec-
tion and transfusion of fresh whole blood during 
operations, blood-derived medicines (fibrinogen 
and activated factor VII) or thermosensitive ones 
(suxamethonium). This medical supply is carried 
out in favour of naval units, including the nuclear 
aircraft carrier, projection and command vessels, 
nuclear submarines, and ground units, including 
those at role 2, role 1, and the vital surgery module 
that accompanies some special forces units.

Regarding naval units, the blood supply is 
carried out by sea, which often takes too long 
considering the short shelf-life of the RBCs and the 
limited duration (five to six days) of their transport 
in non-electrically powered isothermal boxes. For 
ground units, medical supply is mainly by air. This 
may be complicated in the absence of a landing 
strip close to the medical unit, and all the more 
so if strong elongations do not allow the use of 
helicopters. Finally, land transport can be slow and 
incompatible with the need for operational discre-
tion.7 8

These difficulties can be circumvented by 
air-drop supply.9 The specificity and fragility of the 
products require, however, verifying the absence 
of a negative impact caused by this process on the 
quality and integrity of the products to make sure 
that they can be transfused to patients without 
increased risk.

MATERIALS AND METHODS
Air-drop procedures
This study, supported by the French General Direc-
tion for Armaments as part of a ‘participatory inno-
vation mission’, was carried out jointly between the 
French Military Blood Institute (CTSA: Centre de 
transfusion sanguine des armées) and the technical 
airborne staff—French Army (STAT: Section tech-
nique de l'armée de terre)—with the help of the 
French Airborne expertise centre (CEAM: Centre 
d'expertise aérienne militaire). Assessments took 
place between September 2015 and February 2016 
near Toulouse in France. The RBCs and medicinal 
products (derived from blood or heat-sensitive) 
were transported in an isothermal box (MT25E, 
Electrolux). The temperature was maintained by 12 
freeze packs (−15°C) separated from the products 
by a metallic box and plastic paper (validated oper-
ational composition for transport of blood products 
without air-drop).

Key messages

 ► This article aims to present a new mode of 
supplying blood products in the French Army.

 ► This method of air-drop supply has become 
necessary because of the importance of 
transfusion for the survival of haemorrhagic 
wounded soldiers.

 ► This study demonstrated that this method does 
not have a negative impact on the quality of 
transfusion products and can be used routinely.
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data logger, and appearance of RBC bags, FLYP and accessories 
(water for injection phial, transfusion set) in their packaging.

Quality control analysis
Parameters were assessed as follows:

 ► haematocrit: calibrated fixed volume cytometry (Sysmex 
XE2100)

 ► haemoglobin: photometry (Sysmex XE2100)
 ► haemolysis: photometry (Sysmex XE2100) and 

spectrophotometry (Shimadzu UVPC 2401): supernatant 
obtained by two centrifugation and one decantation

 ► factor V, factor VIII, fibrinogen, partial thromboplastin time 
(PTT), prothrombin ratio (PR): viscometry (Compact STA)

 ► proteins: Biuret technique (Shimadzu UVPC 2401 
spectrophotometer).

During the tests of landing with real products, quality control 
was carried out on lyophilised plasmas and RBCs: for RBCs a 
sample of 10 mL was drawn before release on 10 of the 25 RBCs 
from the insulated case (15 bags serving as refrigerating charge). 
A comparative control before (on sample) and after (on bag) the 
drop was then carried out to ensure the absence of red blood cell 
stress. The following parameters were studied: haemoglobin, 
haematocrit and haemolysis. For lyophilised plasmas: 10 FLYPs 
dropped from an altitude of 800 feet coming from five different 
batches (2×5) were compared with FLYPs from the same five 
batches, not dropped. The FLYP dropped from 12 000 feet was 
also compared with an FLYP from the same batch, which has 
been left on the ground. The following parameters were studied: 
factor V, factor VII, factor VIII, fibrinogen, proteins, activated 
PTT, PR, residual moisture and reconstitution time.

During these tests, the temperature of the isothermal box was 
controlled by an Emerald temperature data logger (lined by a 
TempTale temperature data logger) allowing the conventional 
recording of the temperature and, especially, a direct reading 
without contact and without opening the isothermal box. 
Finally, a Labovigil temperature data logger was placed outside 
the isothermal box during the tests to control the ambient condi-
tions of the boxes.

Statistical analysis
Results are expressed as mean±SD. Differences were tested with 
non-parametric t-test, and P<0.05 was considered as significant. 
All statistical analyses were performed with Prism X (GraphPad, 
San Diego, California, USA).

RESULTS
Temperatures
Temperature plotters present in the RBCs’ box, in one of two 
boxes of FLYP, as well as in ambient conditions remained in the 
required ranges for the standards of good transportation prac-
tices for blood products. The following time indicators were 
used:

 ► 02/02/16, 16:25: closing of the boxes

 ► 04/02/16, 08:30: air-drop
 ► 05/02/16, 19:20: opening of the boxes and cold storage of 

blood products.
The storage temperature of the RBCs in the isothermal box 
remained between +2°C and +6°C. The temperature of FLYP 
dropped at medium altitudes remained below +25°C. The 
FLYP dropped from 12 000 feet remained within the allowable 
temperature ranges.

Red blood cell concentrates
The visual inspection carried out after the air-drop did not reveal 
any damage to the dropped isothermal box. The contents of the 
box were identical before and after the air-drop, confirming 
that the bag was not torn, as well as the integrity of eutectics 
and the temperature data logger. Visually, the RBC bags were 
not impacted by the air-drop. Quality controls focused on the 
concentration of haemoglobin, haematocrit and calculated 
haemolysis.

For these three parameters, no difference could be 
established between the values before and after air-drop 
(Table 1 and Figure 4).

Of the 10 RBCstested, one haemolysis value stands out from 
the others (normal range <0.8% of red cell mass). This value 

Table 1 Chart of quality control for red blood cell concentrates 
Mean value 
before drop 
(SD)

Mean 
value after 
drop (SD) P value

% 
Variation

Haemoglobin (g/dL) 18.3 (3.2) 17.7 (2.7) 0.3 −3.3
Haematocrit, % 58.4 (9.6) 56.7 (8.7) 0.2 −2.9
Haemolysis, % 0.63 (0.22) 0.68 (0.64) 0.2 +7.9

Figure 4 Graph of quality control for RBCs.

Table 2 Chart of quality control for French lyophilised plasma 
Mean value before 
drop (SD)

Mean value after 
drop (SD) P value

Fibrinogen, g/L 2.09 (0.15) 2.07 (0.19) 0.9
Factor V, % 55 (6) 53 (5) 0.2
Factor VII, % 56 (12) 54 (11) 0.9
Factor VIII, % 51 (12) 50 (8) 0.9
Proteins, g/L 59.91 (2.91) 60.46 (3.16) 0.1
Prothrombin ratio, % 48 (3.3) 47 (2.6) 0.9
Partial thromboplastin 
time, s

52.5 (3.0) 52.7 (2.0) 0.8

Residual moisture, % 0.26 (0.06) 0.28 (0.09) 0.4
Recovery time, min 3:44 (0:49) 3:39 (0:45) 0.9
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 ► 05/02/16, 19:20: opening of the boxes and cold storage of 

blood products.
The storage temperature of the RBCs in the isothermal box 
remained between +2°C and +6°C. The temperature of FLYP 
dropped at medium altitudes remained below +25°C. The 
FLYP dropped from 12 000 feet remained within the allowable 
temperature ranges.

Red blood cell concentrates
The visual inspection carried out after the air-drop did not reveal 
any damage to the dropped isothermal box. The contents of the 
box were identical before and after the air-drop, confirming 
that the bag was not torn, as well as the integrity of eutectics 
and the temperature data logger. Visually, the RBC bags were 
not impacted by the air-drop. Quality controls focused on the 
concentration of haemoglobin, haematocrit and calculated 
haemolysis.

For these three parameters, no difference could be 
established between the values before and after air-drop 
(Table 1 and Figure 4).

Of the 10 RBCstested, one haemolysis value stands out from 
the others (normal range <0.8% of red cell mass). This value 

Table 1 Chart of quality control for red blood cell concentrates 
Mean value 
before drop 
(SD)

Mean 
value after 
drop (SD) P value

% 
Variation

Haemoglobin (g/dL) 18.3 (3.2) 17.7 (2.7) 0.3 −3.3
Haematocrit, % 58.4 (9.6) 56.7 (8.7) 0.2 −2.9
Haemolysis, % 0.63 (0.22) 0.68 (0.64) 0.2 +7.9

Figure 4 Graph of quality control for RBCs.

Table 2 Chart of quality control for French lyophilised plasma 
Mean value before 
drop (SD)

Mean value after 
drop (SD) P value

Fibrinogen, g/L 2.09 (0.15) 2.07 (0.19) 0.9
Factor V, % 55 (6) 53 (5) 0.2
Factor VII, % 56 (12) 54 (11) 0.9
Factor VIII, % 51 (12) 50 (8) 0.9
Proteins, g/L 59.91 (2.91) 60.46 (3.16) 0.1
Prothrombin ratio, % 48 (3.3) 47 (2.6) 0.9
Partial thromboplastin 
time, s

52.5 (3.0) 52.7 (2.0) 0.8

Residual moisture, % 0.26 (0.06) 0.28 (0.09) 0.4
Recovery time, min 3:44 (0:49) 3:39 (0:45) 0.9
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data logger, and appearance of RBC bags, FLYP and accessories 
(water for injection phial, transfusion set) in their packaging.

Quality control analysis
Parameters were assessed as follows:

 ► haematocrit: calibrated fixed volume cytometry (Sysmex 
XE2100)

 ► haemoglobin: photometry (Sysmex XE2100)
 ► haemolysis: photometry (Sysmex XE2100) and 

spectrophotometry (Shimadzu UVPC 2401): supernatant 
obtained by two centrifugation and one decantation

 ► factor V, factor VIII, fibrinogen, partial thromboplastin time 
(PTT), prothrombin ratio (PR): viscometry (Compact STA)

 ► proteins: Biuret technique (Shimadzu UVPC 2401 
spectrophotometer).

During the tests of landing with real products, quality control 
was carried out on lyophilised plasmas and RBCs: for RBCs a 
sample of 10 mL was drawn before release on 10 of the 25 RBCs 
from the insulated case (15 bags serving as refrigerating charge). 
A comparative control before (on sample) and after (on bag) the 
drop was then carried out to ensure the absence of red blood cell 
stress. The following parameters were studied: haemoglobin, 
haematocrit and haemolysis. For lyophilised plasmas: 10 FLYPs 
dropped from an altitude of 800 feet coming from five different 
batches (2×5) were compared with FLYPs from the same five 
batches, not dropped. The FLYP dropped from 12 000 feet was 
also compared with an FLYP from the same batch, which has 
been left on the ground. The following parameters were studied: 
factor V, factor VII, factor VIII, fibrinogen, proteins, activated 
PTT, PR, residual moisture and reconstitution time.

During these tests, the temperature of the isothermal box was 
controlled by an Emerald temperature data logger (lined by a 
TempTale temperature data logger) allowing the conventional 
recording of the temperature and, especially, a direct reading 
without contact and without opening the isothermal box. 
Finally, a Labovigil temperature data logger was placed outside 
the isothermal box during the tests to control the ambient condi-
tions of the boxes.

Statistical analysis
Results are expressed as mean±SD. Differences were tested with 
non-parametric t-test, and P<0.05 was considered as significant. 
All statistical analyses were performed with Prism X (GraphPad, 
San Diego, California, USA).

RESULTS
Temperatures
Temperature plotters present in the RBCs’ box, in one of two 
boxes of FLYP, as well as in ambient conditions remained in the 
required ranges for the standards of good transportation prac-
tices for blood products. The following time indicators were 
used:

 ► 02/02/16, 16:25: closing of the boxes

 ► 04/02/16, 08:30: air-drop
 ► 05/02/16, 19:20: opening of the boxes and cold storage of 
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The storage temperature of the RBCs in the isothermal box 
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The visual inspection carried out after the air-drop did not reveal 
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box were identical before and after the air-drop, confirming 
that the bag was not torn, as well as the integrity of eutectics 
and the temperature data logger. Visually, the RBC bags were 
not impacted by the air-drop. Quality controls focused on the 
concentration of haemoglobin, haematocrit and calculated 
haemolysis.

For these three parameters, no difference could be 
established between the values before and after air-drop 
(Table 1 and Figure 4).

Of the 10 RBCstested, one haemolysis value stands out from 
the others (normal range <0.8% of red cell mass). This value 

Table 1 Chart of quality control for red blood cell concentrates 
Mean value 
before drop 
(SD)

Mean 
value after 
drop (SD) P value

% 
Variation
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data logger, and appearance of RBC bags, FLYP and accessories 
(water for injection phial, transfusion set) in their packaging.

Quality control analysis
Parameters were assessed as follows:

 ► haematocrit: calibrated fixed volume cytometry (Sysmex 
XE2100)

 ► haemoglobin: photometry (Sysmex XE2100)
 ► haemolysis: photometry (Sysmex XE2100) and 

spectrophotometry (Shimadzu UVPC 2401): supernatant 
obtained by two centrifugation and one decantation

 ► factor V, factor VIII, fibrinogen, partial thromboplastin time 
(PTT), prothrombin ratio (PR): viscometry (Compact STA)

 ► proteins: Biuret technique (Shimadzu UVPC 2401 
spectrophotometer).

During the tests of landing with real products, quality control 
was carried out on lyophilised plasmas and RBCs: for RBCs a 
sample of 10 mL was drawn before release on 10 of the 25 RBCs 
from the insulated case (15 bags serving as refrigerating charge). 
A comparative control before (on sample) and after (on bag) the 
drop was then carried out to ensure the absence of red blood cell 
stress. The following parameters were studied: haemoglobin, 
haematocrit and haemolysis. For lyophilised plasmas: 10 FLYPs 
dropped from an altitude of 800 feet coming from five different 
batches (2×5) were compared with FLYPs from the same five 
batches, not dropped. The FLYP dropped from 12 000 feet was 
also compared with an FLYP from the same batch, which has 
been left on the ground. The following parameters were studied: 
factor V, factor VII, factor VIII, fibrinogen, proteins, activated 
PTT, PR, residual moisture and reconstitution time.

During these tests, the temperature of the isothermal box was 
controlled by an Emerald temperature data logger (lined by a 
TempTale temperature data logger) allowing the conventional 
recording of the temperature and, especially, a direct reading 
without contact and without opening the isothermal box. 
Finally, a Labovigil temperature data logger was placed outside 
the isothermal box during the tests to control the ambient condi-
tions of the boxes.

Statistical analysis
Results are expressed as mean±SD. Differences were tested with 
non-parametric t-test, and P<0.05 was considered as significant. 
All statistical analyses were performed with Prism X (GraphPad, 
San Diego, California, USA).

RESULTS
Temperatures
Temperature plotters present in the RBCs’ box, in one of two 
boxes of FLYP, as well as in ambient conditions remained in the 
required ranges for the standards of good transportation prac-
tices for blood products. The following time indicators were 
used:

 ► 02/02/16, 16:25: closing of the boxes

 ► 04/02/16, 08:30: air-drop
 ► 05/02/16, 19:20: opening of the boxes and cold storage of 

blood products.
The storage temperature of the RBCs in the isothermal box 
remained between +2°C and +6°C. The temperature of FLYP 
dropped at medium altitudes remained below +25°C. The 
FLYP dropped from 12 000 feet remained within the allowable 
temperature ranges.

Red blood cell concentrates
The visual inspection carried out after the air-drop did not reveal 
any damage to the dropped isothermal box. The contents of the 
box were identical before and after the air-drop, confirming 
that the bag was not torn, as well as the integrity of eutectics 
and the temperature data logger. Visually, the RBC bags were 
not impacted by the air-drop. Quality controls focused on the 
concentration of haemoglobin, haematocrit and calculated 
haemolysis.

For these three parameters, no difference could be 
established between the values before and after air-drop 
(Table 1 and Figure 4).

Of the 10 RBCstested, one haemolysis value stands out from 
the others (normal range <0.8% of red cell mass). This value 

Table 1 Chart of quality control for red blood cell concentrates 
Mean value 
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Mean 
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Variation

Haemoglobin (g/dL) 18.3 (3.2) 17.7 (2.7) 0.3 −3.3
Haematocrit, % 58.4 (9.6) 56.7 (8.7) 0.2 −2.9
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Mean value after 
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Factor VII, % 56 (12) 54 (11) 0.9
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LE FAUT IL? QUEL PRODUIT ?                                                                QUELLE CONSERVATION? 

Conserver dans un vecteur mobile? 



LE FAUT IL? QUEL PRODUIT ?                                                                QUELLE CONSERVATION? 



UN DEPOT DE SANG D’URGENCE MOBILE

C’EST FAISABLE
C’EST UTILE

C’EST DU BOULOT
C’EST UTILE



L’EAU C’EST 
POUR 

ETEINDRE LES 
INCENDIES

T-SHIRT BSPP TRANSFUSION


