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Abstract  

A biological threat identification capability that can be utilized on expeditionary missions 
requires numerous pieces of ancillary equipment in addition to specialized identification 
equipment. Ancillary equipment must be sourced to meet logistical, operational, and functional 
parameters. Centrifuges must be capable of spinning at the required speed, at the required 
temperature and for the required amount of time. Incubators/coolers must be capable of reaching 
the required temperature set points, and able to boil or freeze samples if required. For a mobile 
lab capability, the selection becomes more critical as the size, weight, and power requirements of 
the equipment become more restrictive. The purpose of this study was to evaluate a random 
subset of commercial coolers, heaters, shakers, vortexers and microcentrifuges on the bench and 
inside a Rapid Containment Kit (RCK) as potential options to inform future procurement for the 
Canadian Armed Forces (CAF); both general specifications and functionality were evaluated.  

Significance to defence and security  

The Canadian Armed Forces (CAF) requires that a biological threat identification capability be 
agile, flexible and of a minimal footprint. In addition to specialized identification equipment, such 
a capability requires basic laboratory accessories for sample preparation; however, there are 
substantial options for such ancillary equipment. This report provides recommendations on 
attributes that the CAF should consider when selecting such equipment to maximize the 
efficiency and effectiveness of the capability.  
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Résumé  

Pour pouvoir identifier une menace biologique lors de missions expéditionnaires, il faut de 
nombreuses pièces d’équipement auxiliaire en plus d’un équipement spécialisé d’identification. 
L’équipement auxiliaire doit répondre à des paramètres logistiques, opérationnels et fonctionnels. 
Les centrifugeuses doivent pouvoir tourner à la vitesse et à la température requises, pendant le 
temps requis. Les étuves et les glacières doivent pouvoir atteindre leur point de réglage de la 
température et permettre de faire bouillir ou de congeler des échantillons au besoin. Dans le cas 
d’un laboratoire mobile, le choix de l’équipement est plus crucial, car les exigences en matière de 
dimensions, de poids et de besoins en énergie sont alors plus restrictives. Cette étude avait pour 
objectif d’évaluer un sous-ensemble aléatoire de glacières, de réchauffeurs, d’agitateurs 
secoueurs, d’agitateurs-mélangeurs vortex et de microcentrifugeuses sur le banc et à l’intérieur 
d’une trousse de confinement rapide. Ainsi, si les Forces armées canadiennes (FAC) décidaient 
plus tard de s’approvisionner, des options pourront leur être proposées. Tant les spécifications 
générales que la fonctionnalité ont été évaluées. 

Importance pour la défense et la sécurité  

Pour les Forces armées canadiennes (FAC), l’équipement spécialisé d’identification de la menace 
biologique doit être léger, souple et le moins encombrant possible. À l’équipement doivent 
s’ajouter les accessoires essentiels à la préparation des échantillons en laboratoire. Le choix de 
tels équipements auxiliaires est toutefois vaste. Ce rapport fournit des recommandations sur les 
capacités dont les FAC devraient tenir compte au moment de choisir de tels équipements afin de 
maximiser leur efficience et leur efficacité. 
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1 Introduction 

There are a number of factors to consider when selecting ancillary equipment for a mobile 
microbiological laboratory. Some of the factors that influence the selection are weight, footprint, 
overall size, transportability, functionality, detachable power cord, ease of decontamination, 
power requirements, cost, thermal control, and working environments. A variety of samples may 
be collected in the field for testing including filters, liquids, swabs, soils, agar plates, grab 
samples, and aerosol samples. Ancillary lab equipment is required to prepare these types of 
samples for analysis and includes equipment such as cooling/heating blocks, mixers with cooling 
and heating capability, vortexers, and microcentrifuges. The primary focus of this study was to 
compare and contrast a random sampling of various models of ancillary equipment that could be 
used for processing samples in a mobile biological laboratory. The secondary focus of the study 
was to evaluate the performance operating this ancillary lab equipment inside a portable glove 
box. 

2 Materials and methods 

2.1  Ancillary equipment assessed 

The ancillary equipment evaluated in this study are listed in Table 1.  

2.2 Portable glove box 

A portable glove box manufactured by Germfree called a Rapid Containment Kit (RCK) was 
chosen for this study (Figure 1). The RCK is assembled similar to a tent. It has a yellow 
plasticized base, clear 0.38 mm polyurethane sides, two sets of fiberglass tent poles, and a blower 
that operates on batteries. There are hooks on the RCK that attach to the tent poles to help it stand 
up and maintain its shape. The blower can be used to keep the unit under negative pressure while 
operating (or positive pressure, if required). Inlet and exhaust filtration is provided through 
cartridge HEPA (High Efficiency Particle Air) filters. The number and types of pass-throughs, 
gloves, and electrical connection ports that are built into the unit can be custom ordered. The 
RCK used in this study had one large and two small pass-throughs, two electrical connector ports, 
two butyl gloves attached to the RCK and a zipper at the back. The zipper can be opened to add 
or remove equipment as required. The RCK used in this study had a base footprint of 76 cm wide 
by 76 cm deep by 84 cm tall giving an internal volume of approximately 0.49 m3. The 
temperature of the room, that the RCK was tested in, ranged from 21°C to 26°C. During testing, 
the zipper and pass-throughs were closed and the blower was turned on to measure the 
temperature differences inside the RCK. 
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Table 1: Summary of evaluated ancillary equipment.  

Category Equipment Supplier  Approximate 
Cost (CAD) 

Cooler/Heating 
Block 

Dometic CF-351 Fisher Scientific  $      1,100.00  
EchoTherm IC 10 XT2 Fisher Scientific  $        770.00  

IKA Dryblock Heater S1 IKA Works Inc.  $        900.00  
VWR Boekel Tropicooler VWR  $      3,000.00  

EchoTherm IC 25 XT Fisher Scientific  $      1,250.00  

Mixer with 
Cooling/Heating 

Capability 

Eppendorf Thermomixer R Fisher Scientific  $      5,000.00  
VWR Thermal Shake VWR  $      4,000.00  
Scientific Industries 
Microplate Genie Scientific Industries  $        700.00  

IKA MS 3 Digital Mixer IKA Works Inc.  $        750.00  

Vortex 
Thermo LP Vortex Fisher Scientific  $        700.00  

IKA Vortex IKA Works Inc.  $        200.00  
Fisher Mini Vortex Fisher Scientific  $        300.00  

Micro-
centrifuge 

Benchmark Myfuge Mini Benchmark 
Scientific  $        250.00  

Fisher Brand HiSpeed Fisher Scientific  $      1,400.00  
Fisherbrand Standard—Sprout Fisher Scientific  $        320.00  

Corning LSE Mini Fisher Scientific  $        540.00  
  

                                                      
1 Dometic—35 is sold by Fisher Scientific as a Therapak Corporation Dura Temp Electronic Cooler. 
2 IC 10XT has been discontinued since the time of the study. 
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a) Front of RCK 

 
b) Back of RCK 

 
c) Left Side of RCK 

 
d) Right Side of RCK 

Figure 1: The RCK used during testing is featured from all four sides (1a to 1d). 
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2.3 Determination of equipment specifications 

The size, weight, accessories, operating temperatures, operating specifications and voltage 
requirements of each piece of equipment were obtained from the company’s website or literature 
that was supplied with the instrument and are presented in Tables 2–5 (Results and Observations 
section). 

2.4 Temperature monitoring/assessment 

The ancillary equipment that were assessed for temperature control were evaluated by 
determining the length of time required to reach various temperature set points. Temperature 
monitoring was conducted on an open laboratory bench. All of the cooling/heating equipment had 
interchangeable blocks for various sizes of tubes that might be used in sample preparation 
procedures. The 2.0 mL centrifuge tube block was selected for each piece of equipment for 
consistency during evaluation. All of the wells in the block were filled to capacity with water to 
simulate the temperature of a liquid sample inside of a tube. An alcohol thermometer was placed 
in the middle well of the block. The ambient laboratory air temperature, equipment display 
temperature and temperature of the cooling/heating block measured by alcohol thermometer were 
recorded at various time points until the equipment reached a final resting temperature.  

The second part of the study was to evaluate the impact the operating temperature of the 
cooling/heating equipment had on the internal temperature of a RCK. Each piece of equipment 
was tested individually. The piece of equipment was placed inside of the RCK, the zipper was 
closed and the blower was turned on (under negative pressure conditions). Assessments were 
completed with each piece of cooling/heating equipment set at a low, medium and high 
temperature set point. The internal RCK, laboratory room ambient air temperature, equipment 
display temperature and the temperature of the cooling/heating block were measured by alcohol 
thermometer and recorded. 

3 Results and observations 

3.1 Cooling/heating equipment 

The cooling/heating equipment selected for this study are presented in Figure 2. Equipment 
specifications along with the results of their assessment are collated in Table 2. For the three 
pieces of equipment that were capable of both cooling and heating, three set points (low, medium 
and high) were selected. The following general observations were made regarding the 
cooling/heating equipment: 

 All equipment was relatively easy to use for an experienced lab worker based on 
instructions provided with the instrument; 

 Units were capable of heating up more rapidly than they were able to cool down. Reaching 
the heating set point took approximately 30 minutes or less while it took over 1.5 hrs to 
reach their lower set points; 
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 Ambient temperature has a direct impact on the ability of equipment to reach its lower 
cooling temperature set points according to manufactures instructions; and  

 The displayed temperature varied from the temperature set point and the measured 
temperature (Figure 3). At a low temperature set point the displayed temperature and the 
temperature set point had a 0°C to 11°C differential. At a high temperature set point the 
displayed temperature varied from the temperature set point by 2°C to 10°C.  

 
Dometic CF-35 

 
EchoTherm IC 10XT 

 
IKA Dry Block Heater S1 

 
VWR Boekel Tropicooler 

 
EchoTherm IC 25XT 

Figure 2: Cooling and heating units. 
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Table 2: Cooling and heating equipment—summary of specifications and open bench temperature assessment results. 

Equipment Dometic CF-35 
EchoTherm 

IC 10XT 
IKA Dry Block Heater 

S1 
VWR Boekel 
Tropicooler 

EchoTherm 
IC 25XT 

Weight (kg) 15 2.7 1 7.7 3.6 

Footprint (cm) 
l x w x h 

58.0 x 38.5 x 36.0 16.5 x 12.0 x 8.9 15.1 x 7.3 x 22.8 24.8 x 28.6 x 18.4 16.5 x 22.2 x 8.9 

Capacity 31 Liters 

Various blocks able to 
accommodate 0.2 mL to 

50 mL tubes and 
microplates 

Various blocks able to 
accommodate 0.2 mL to 

35 mm round bottom 
tubes and microplates 

1) 7 – 0.5 mL and  
7 – 1.5 mL tubes 

2) 14 – 0.5 mL tubes 
3) 14 – 1.5 mL tubes 

Various blocks able to 
accommodate 0.2 mL 
to 50 mL tubes and 

microplates 

Accessories 
Required 

Power cords—
unattached 

(110 V3 / 12 V) 

Power cord—
unattached 

Power cord—
unattached 

Power cord—
unattached 

Power cord—
unattached 

Accessories 
Optional None Cooling Blocks [1] Heating Blocks, Temp 

Sensor Probe [2] 
Cooling/Heating 
Blocks, Cover [3] 

Cooling/Heating Blocks 
[4] 

Electrical 
Requirements 

12 / 24 VDC4 / 120 
VAC5 (45 Watts, 

3.75 Amps) 
110 V , 50 / 60 Hz6 110 / 220 V, 50 / 60 Hz, 

165 Watts 110 / 220 V 120 V, 100 Watts 

Able to run off 
Battery Yes—12 V Adapter Yes—12 V Adapter No No 12 VDC output to 

chiller/heater module 

Digital or Manual Digital None Digital Digital Manual 

                                                      
3 V = Volts. 
4 VDC = Volts Direct Current. 
5 VAC = Volts Alternating Current. 
6 Hz = Hertz. 
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Equipment Dometic CF-35 
EchoTherm 

IC 10XT 
IKA Dry Block Heater 

S1 
VWR Boekel 
Tropicooler 

EchoTherm 
IC 25XT 

Could be Used 
inside a RCK No Yes—temperature 

increases in RCK7  Yes Yes Yes 

Assessment of 
Ease of Use8 

4 5 5 5 4 

Alarms No No No No 

Audible alarm option 
when timer reaches 

time set point; audible 
beep when temperature 

changed 

Has Mix/Shake 
Function No 

Timer No No 1–5999 min No 1 sec to 30 days 

Manufacturer’s 
Specification 
Temperature 

Range 

-18°C to 10°C. If above 
32°C minimum 

temperature cannot be 
attained 

Preset to 30°C below 
ambient temperature 

unloaded 

5°C to 120°C 
(5°C above ambient) 

-19°C to 69°C 
(39°C below ambient) 

-20°C to 110°C (Max 
operating temperature 
is 31°C at 80% RH,9 
40°C at 50% RH, can 

only cool to 40°C 
below ambient 
temperature) 

Assessment of set 
temp vs. actual 

temp 

Set point -18°C 
Display -13°C 

Thermometer -24°C 

N/A10—no temperature 
readout on the 

instrument 
See Figure 3A See Figure 3B See Figure 3C 

                                                      
7 When cooling sample inside an RCK the internal temperature of the RCK rose to 35°C. As a result the instrument only cooled to 6°C. 
8 Based on a scale of 1–5 where 1 would be difficult to use while 5 would be very easy. 
9 RH = Relative Humidity. 
10 N/A = Not Applicable. 
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Equipment Dometic CF-35 
EchoTherm 

IC 10XT 
IKA Dry Block Heater 

S1 
VWR Boekel 
Tropicooler 

EchoTherm 
IC 25XT 

Time required to 
achieve high set 
point from room 

temp 

N/A N/A Less than 30 min 23 min 45 sec 23 min 15 sec 

Time required to 
achieve room temp 
from high set point 

N/A N/A 
3–4 hours. No apparent 

cooling mechanism 
other than a fan 

39 min 15 sec 20 min 15 sec 

Time required to 
achieve low set 

point from room 
temp 

Approximately 3 hours 
to reach -12°C when 

empty 
2 hours 41 min N/A 2 hours 41 min 1 hour 22 min 

Maximum 
temperature vs. 
actual maximum 

temperature 

Set point 10°C 
Display 10°C 

Thermometer 10°C 
N/A 

Set point 120°C 
Display 120°C 

Thermometer 116°C 

Set point 69°C Display 
69°C Thermometer 

66°C 

Set point 100°C 
Display 90°C 

Thermometer 85°C 

Minimum 
temperature vs. 
actual minimum 

temperature 

Set point -18°C  
Display -13°C 

Thermometer -24°C11 

Reached a minimum 
temperature of -9°C in 

a room at 26°C  
N/A 

Set point -19°C, only 
capable of reaching  
-11.5°C in a room 

at 26°C 

Set point -20°C 
Display -9°C 

Thermometer -9°C 

Comments 

 One temp set point 
 Can be used as a 

fridge and a freezer 
 Used to store 

multiple items 

 Discontinued 
 Temp preset to 

freezing temp 

 Various sizes 
available 

 No cooling 
function 

 Cannot boil 
samples 

 Can freeze samples 
 Can only hold up 

to 2.0 mL tubes 

 Other sizes/blocks 
available 

 

                                                      
11 Digital readout and actual internal temperature can be quite different at low temperatures. 
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A 

 

B 

 

C 

 

Figure 3: Temperature accuracy of cooling/heating units.  The temperature set point (Set Temp), 
temperature displayed by the equipment (Display Temp) and the actual temperature (Temp 

Measured) were measured and compared. Shown here is one representative experiment. 

3.2 Mixers 

The specifications of the mixers that were selected for this study (Figure 4) along with the results 
of their assessment are collated in Table 3. The following general observations were made 
regarding these mixers: 
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 Mixers have multiple interchangeable heads for various sized tubes; 

 For those units with heating capability they typically heat up rapidly to their set points; and 

 For those units with a cooling capability the time to reach the cooling set point can be quite 
lengthy; it is dependent on the ambient temperature and the temperature set point. The 
ambient temperature has a significant impact on the ability of the equipment tested to reach 
and maintain cooling set points. If the ambient temperature is quite warm, the instruments 
are unable to dissipate the heat as quickly as they are in cooler environments. 

 
Eppendorf Thermomixer R 

 
VWR Thermal Shake 

 
Scientific Industries Microplate Genie 

 
IKA MS 3 Digital Mixer 

Figure 4: Mixers.  

 



  
  

DRDC-RDDC-2018-R157 11 
 
 
  
  

Table 3: Mixers—summary of specifications and open bench temperature results. 

Equipment 
Eppendorf 

Thermomixer R 
VWR Thermal shake Scientific Industries 

Microplate Genie 
IKA MS 3  

Digital Mixer 

Weight (kg) 3.2 3.7 3 2.9 

Footprint (cm)  
l x w x h 

22 x 25 x 12.5 26 x 24.8 x 13.2 16.5 x 16.5 x 16.5 20.5 x 14.8 x 6.3 

Capacity 

1) 24 x 0.5 mL tubes 
2) 24 x 1.5 mL tubes 
3) 24 x 2.0 mL tubes 

4) One microplate 

Various blocks able to 
accommodate 0.2 mL to 

50 mL tubes and 
microplates  

1 Microplate 

Various blocks able to 
accommodate 0.2 mL to 

50 mL tubes and 
microplates 

Accessories Required Power cord—unattached Power cord—unattached Power cord—attached Power cord—unattached 

Accessories Optional Cooling/Heating Blocks,12 
Cover [5] 

Cooling/Heating Blocks, 
Cover [6] None Various mixing 

attachments [7] 

Electrical Requirements 100 / 240 V, 50 / 60 Hz, 
90 Watts 

120 V, 1800 mAmps, 
215 Watts 

120 V, 50 / 60 Hz, 
650 mAmps 

100 / 240 V, 50 / 60 Hz, 
20 Watts, 800 mAmps 

Able to run off Battery No No No Unclear 

Digital or Manual Controls Digital 

Could be used inside a 
RCK  Yes 

Assessment of Ease of Use13 5 5 5 314 

                                                      
12 VWR thermal shake and Eppendorf thermomixer blocks are essentially identical but the VWR blocks do not fit on the Eppendorf thermomixer. The 
hole used to line up the block for proper attachment is smaller on the VWR blocks and therefore doesn't fit over the alignment pin on the mixer. 
13 Based on a scale of 1–5 where 1 would be difficult to use while 5 would be very easy. 
14 No directions available to change between seconds and minutes, and speed A and B. Difficult to remove top adapter plate. 
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Equipment 
Eppendorf 

Thermomixer R 
VWR Thermal shake Scientific Industries 

Microplate Genie 
IKA MS 3  

Digital Mixer 

Alarms Yes, alarms when block is 
removed during operation  Yes Yes Yes, beeps when 

completed 

Has Mix/Shake Function Yes 

Fixed or Variable Speed Variable 

RPM Range 300–1500 depending on 
the block and tube size 

0–3000. Max speed 
determined by block15 500–300016 0–3000 

Time to max speed and 
stop N/A 16 sec to maximum speed 

5 sec to stop 
5 sec to stabilize speed  

< 1 sec to stop 
< 1 sec to maximum speed 

 < 1 sec to stop 

Timer  Yes, 1 min to 99:59 hours Yes, 1 min to 99:59 hours Yes, 1–99 min, pulse and 
continuous also options Yes, 1/60–999 min 

Manufacturers 
Specification Temp Range 

 Micro test tubes 13°C 
below ambient to 99°C, 
micro test plates 10°C 

below ambient to  99°C  

4°C above ambient to 
100°C N/A N/A 

Assessment of set temp vs. 
actual temp See Figure 5A See Figure 5B N/A N/A 

Time required to achieve 
high set point from room 

temp 
13 min 50 sec 12 min  N/A N/A 

                                                      
15 At 1300 rpm the unit is quite unstable and will begin to walk across the bench surface. 
16 Has difficulty maintaining set speed other than when at maximum speed. Surges at rpm of 1000, 1500, and 2500; and even more significantly at 
2000 rpm. 
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Equipment 
Eppendorf 

Thermomixer R 
VWR Thermal shake Scientific Industries 

Microplate Genie 
IKA MS 3  

Digital Mixer 

Time required to achieve 
room temp from high set 

point 
25 min 30 sec 11 min 20 sec  N/A N/A 

Time required to achieve 
low set point from room 

temp 
40 min 21 min  N/A N/A 

Maximum temperature vs. 
actual maximum 

temperature 

Set point 99°C 
Display 99°C 

Thermometer 90°C 

Set point 100°C  
Display 100°C 

Thermometer 98°C 
N/A N/A 

Minimum temperature vs. 
actual minimum 

temperature 

Set point 1°C 
Display 8°C 

Thermometer 9°C 

Set point 1°C 
Display 3.1°C 

Thermometer 3.0°C 
N/A N/A 

Comments 

Heat or cool samples, 
cannot freeze; user 

friendly; numerous blocks 
available 

Rubber feet break off 
easily; heat or cool 

samples, cannot freeze 

Only holds a microplate; 
user friendly; no 

cooling/heating function 

Multiple blocks for 
various sized tubes; user 

friendly; no 
cooling/heating function 
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A 

 

B 

 

Figure 5: Temperature accuracy of assessed mixing units with a cooling and/or heating 
capability. The temperature set point (Set Temp), temperature displayed by the equipment 

(Display Temp) and the actual temperature (Temp Measured) were measured and compared. 
Shown here is one representative experiment. 

3.3 Vortexers 

The specifications of the vortexers (Figure 6) that were selected for this study along with the 
results of their assessment are collated in Table 4. All vortexers were very easy to use, had a 
small footprint and could be used inside the RCK. 
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Thermo LP Vortex IKA Vortex Fisher Mini Vortex 

Figure 6: Vortexers. 

Table 4: Vortexers—summary of specifications and results. 

Equipment Thermo LP Vortex IKA vortex Fisher mini vortex 

Weight (kg) 3.1 0.6 0.5 
Footprint (cm) 

l x w x h 21.0 x 15.4 x 8.3 10.0 x 10.0 x 7.0 9.6 x 9.7 x 6.4 

Capacity Up to 0.5 kg 1 head for 1 tube 1 head for 1 tube 
Accessories 
Required Power cord—unattached Power cord—attached Power cord—attached 

Accessories 
Optional Various tube holders None None 

Electrical 
Requirements 100 / 240 V, 50 / 60 Hz 100 / 240 V, 50 / 60 Hz, 

500 mAmps 
100 / 240 V, 50 / 60 Hz, 

600 mAmps 
Able to run off 

Battery No 

Digital/Manual 
Controls Manual Dial Manually depress top of 

vortex 
Manually depress top of 

vortex 

Could be used 
inside a RCK Yes 

Assessment of 
Ease of Use17 418 5 5 

Alarms No 

                                                      
17 Based on a scale of 1–5 where 1would be difficult to use while 5 would be very easy. 
18 The touch function must be pressed fairly hard for it to operate. 
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Equipment Thermo LP Vortex IKA vortex Fisher mini vortex 

Has 
Mix/Shake 
Function 

Yes 

Fixed or 
Variable 

Speed 
Variable Fixed Fixed 

RPM Range 0–3000 2800  2800  
Time to 

maximum 
speed and stop 

2 sec to max speed,    
1 sec to stop 

Instant to max speed,   
1 sec to stop 

1 sec to max speed,    
1 sec to stop 

Timer  No 

Comments 
Pulse or continuous 
option; number of 
attachment heads. 

No speed control No speed control 

3.4 Microcentrifuges 

The specifications of the microcentrifuges that were selected for this study (Figure 7) along with 
the results of their assessment are collated in Table 5. The following general observations were 
made regarding these microcentrifuges: 

 All available positions in the rotor typically cannot be utilized when using tubes with screw 
caps. The caps of the tubes protrude too far out the top of the rotor and impede the use of the 
spot immediately next to it. The microcentrifuges are only able to accommodate 1/3 to 1/2 
of the tube spaces available when using screw capped tubes depending on the rotor 
configuration; and 

 All units could be used inside an RCK. 
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Benchmark Myfuge Mini 

 
Corning LSE Mini 

 
Fisherbrand Standard Sprout 

 
Fisherbrand Hi-Speed 

Figure 7: Microcentrifuges. 
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Table 5: Microcentrifuges—summary of specifications and results. 

Equipment Benchmark 
Myfuge Mini19 

Fisherbrand 
HiSpeed 

Fisherbrand 
Standard—Sprout 

Corning LSE 
Mini 

Weight (kg) 1 2.7 0.9 1.3 

Footprint (cm) 
 l x w x h 

11.4 x 15.0 x 11.4 20.3 x 17.1 x 11.4 15.3 x 12.8 x 10.4 15.3 x 15.3 x 11.0 

Capacity 8 place rotor for 
2 mL tubes 

12 place rotor for 
2 mL tubes,20 up 

to 4 strips of 
0.2 mL tubes 

6 place rotor for 
2 ml tubes, only 3 
can fit in at one 

time, does not work 
with tubes with 

screw cap lid and 
O-ring 

8 place rotor for 
2 mL tubes, only 
4 screw cap tubes 

can fit at one 
time,  

32 x 0.2 mL 
place21 

Accessories 
Required None None None Allan wrench to 

change rotors 

Power Cord 
Attached/ 

Unattached 
Attached22 Unattached Unattached Unattached 

Accessories 
Optional 

98 - 1.5 to 2.0 mL 
tubes 

32 - 0.2 mL tubes 
4 - 8 tube PCR 

strips23 [8] 

Multi-plug outlet  
4 strip rotor for 

32 tubes (0.2 mL) 
Std rotor  

1.5–2.0 mL tubes 
Adapters for 

0.2 and 0.5 mL 
tubes [9] 

Variety of power 
adapters, 0.2, 0.5, 

2.0 mL tube 
adapters and strip 
tube rotor24 [10] 

Rotors [11] 

Electrical 
Requirements 120 / 240 V 

115 V 50 / 60 Hz, 
230 V, 60 Hz, 
135 mAmps 

120 / 240 V, 
0.8 amps, 
7.3 Watts,  
50 / 60 Hz 

100 / 240 V,  
50 / 60 Hz, 
130 mAmps 

Able to run off 
Battery No 

                                                      
19 Appears to be poorly/cheaply manufactured. 
20 Cannot put on rotor cover when 2.0 mL tubes in rotor. 
21 Lid hits tubes when it is first closed, once spinning the tubes lower, lid hits tubes again when it stops 
spinning.  
22 Only supplied with a Canadian power cord. 
23 Accessories stored in the bottom of the unit. No tools required to change the rotor. 
24 Separate storage for accessories. No tools required to change rotor. 
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Equipment Benchmark 
Myfuge Mini 

Fisherbrand 
HiSpeed 

Fisherbrand 
Standard—Sprout 

Corning LSE 
Mini 

Digital/ 
Manual 
Controls 

Manual controls, 
door controls 
stopping and 

starting 

Digital Manual door starts 
and stops the unit25 

Manual safety 
attached to lid 

Could be used 
inside a RCK Yes 

Assessment of 
Ease of Use26 427 4 328 5 

Alarms No 

Yes once 
completed spin, 
error if no rotor 
present, won't 

spin 

No No 

Fixed or 
Variable Speed Fixed Variable Fixed Fixed 

RPM Range 6000 
(2000 x g) 500–12500 Max 6000 

(2000 x g) 
Max 6000 
(2000 x g) 

Time to 
maximum 

speed and stop 

Instant (less than 
1 sec) 

30 sec to max 
and to stop 

4 sec to max speed 
5 sec to stop 

4 sec max speed 
7 sec to stop 

Timer No timer 1 sec to 30 min No timer No timer 

Manufacturer’s 
Specification 
Temperature 

Range 

N/A 
2°C to 40°C at 
80% humidity 

non condensing 

5°C–40°C (31°C at 
80% RH, 40°C at 

50% RH) 
N/A 

3.5 Thermal impact of operating equipment on internal 
temperature of RCK 

The internal temperature of the RCK rose to between 25°C and 35°C when the various pieces of 
cooling and heating ancillary equipment were set to their minimum operating temperature 
settings. The internal temperature of the RCK rose to between 25°C and 28°C when the 
maximum heating temperatures were selected on heating equipment. Temperature specifications 

25 Lid somewhat awkward to open. 
26 Based on a scale of 1–5 where 1 would be difficult to use while 5 would be very easy. 
27 Instructions are quite brief. 
28 Thorough instructions. 
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indicate that the minimum attainable temperature is directly affected by the ambient air 
temperature of the environment. As a result, the ability to reach minimum set points was impaired 
as the internal temperature of the RCK rose. The EchoTherm Ice Cube 10 XT reached a minimum 
temperature of 4°C. The internal temperature of the RCK rose to 35°C during operation of the 
EchoTherm Ice Cube 10 XT. As a result the operating temperature of the EchoTherm Ice Cube 10 
XT reached a final temperature of 6°C. The equipment reached its lowest operating temperature 
when used on the open bench at a lower ambient air temperature. The blowers on the RCK were 
operating during the evaluations and were not able to draw in enough cool air from the 
surrounding environment to cool the internal air temperature of the RCK. The Dometic CF-35 
was the only piece of equipment that could not be used inside the RCK due to its size. 

4 Conclusion 

A biological identification capability that can be utilized on expeditionary missions must be agile, 
flexible, and utilize as small a footprint as possible. Equipment that is chosen must be evaluated 
against a number of factors to build the best overall system. Equipment may have extra features 
that may not be required for methods that are currently utilized. Other equipment will have a 
dedicated function that will be limited to completing only one task and only serves that purpose. 
A cost/benefit analysis needs to be performed to determine if the extra features are a real benefit 
and are worth the sacrifice in transportability, weight, size, etc. 

The ancillary sample preparation equipment evaluated in this study fell into four categories. 
Conclusions drawn from an assessment of this equipment are summarized as follows. 

1. Cooling/Heating blocks  

The ability of cooling/heating blocks to reach their set point temperatures is affected by the 
ambient temperature in the working environment. If the working environment is restricted to 
smaller areas or enclosed spaces without the ability to regulate or control the ambient 
temperature, for example, the RCK, then the ambient temperatures tend to rise which can 
have a negative impact on equipment performance. This is particularly evident for cooling 
devices as the equipment’s ability to cool is reliant on its ability to dissipate heat to its 
surrounding environment which in turn increases the temperature in the enclosed 
environment. 

The selection of model or brand of cooling/heating blocks is also dictated by the sample 
processing conditions required for biothreat analysis (fixed temperature controls, adjustable 
temperature controls, low temperatures, high temperatures, tube sizes, etc.). 

2. Cooling/Heating blocks with shaking/stirring capability  

Biological detection and identification methods may require a sample to be incubated at a 
specific temperature, shaken for a specific length of time or incubated while being shaken. 
Models that can meet more than one functionality in the same device and thereby require less 
space or footprint are beneficial and worthy of being considered. 
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3. Vortexers  

There are numerous suppliers of vortexers. Vortexers fall into two categories: 1) touch to 
activate with a fixed speed setting; or 2) touch to activate/continuous with speed control. In 
most circumstances the smallest, lightest unit with a touch to operate function is the best 
option. Continuous/variable speed options, although convenient, are typically not a necessity. 

4. Microcentrifuges 

There are various options to consider when choosing a microcentrifuge. The speed, whether a 
timer is present, safety lid closures, the size and style of tube that can be accommodated, and 
the number of slots available in the rotor all need to be considered. A small light weight unit 
that fits the required tubes is the best choice if the requirement is just for a quick spin to draw 
liquid to the base of the tube. 

This study was not exhaustive in its evaluation of laboratory ancillary equipment but follow up 
work could be done to assess specific pieces of equipment or specific attributes or applications 
depending on further direction from the CAF. Further assessment could be a more detailed 
evaluation of the attributes assessed during this study or could be additional attributes such as an 
evaluation of the capacity of a piece of ancillary equipment to be decontaminated. The equipment 
assessed in this study could be easily surface decontaminated by wiping it down with a 
disinfectant (e.g., 0.5% hypochlorite); however more than half of the equipment has vents to 
allow the internal electrical and computer components to cool. As a result, alternative 
decontamination methods such as vaporous hydrogen peroxide (VHP) would be required but 
some equipment may no longer function after vaporous (or gaseous) decontamination. 

Current biological threat identification technologies under evaluation for the CAF will require 
some form of the ancillary laboratory equipment identified in this report. The information in this 
report establishes a starting point for further discussion and engagement between scientific 
subject matter experts and CAF operators.   
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List of symbols/abbreviations/acronyms/initialisms  

°C  degrees Celsius 

CAD  Canadian Dollars 

CAF  Canadian Armed Forces 

cm  centimetres 

DRDC  Defence Research and Development Canada 

g  gravitational acceleration   

h  height 

HEPA  High Efficiency Particle Air 

hrs  hours 

Hz  Hertz 

kg  Kilogram 

l  length 

m  metres 

mAmps  milliamps 

min  minutes 

mL  millilitres 

mm  millimetres 

N/A  Not Applicable 

PCR  polymerized chain reaction 

RCK  Rapid Containment Kit 

RH  Relative Humidity 

rpm  Revolutions per minute 

sec  seconds 

Temp  temperature 

V  Volts 

VAC  Volts Alternating Current 

VDC  Volts Direct Current 

VHP  Vaporous Hydrogen Peroxide 

w  width 
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