I cnome Microfluidic Systems & Solutions

Recirculation System Setup and Operation

I. Introduction:

This document will detail how to assemble and operate a microfluidic recirculation system, which may
be used to cycle fluid in a controlled, continuous, and unidirectional manner. It will cover:

1. How to connect the required components.

2. How to check for successful connection.

3. How to perform scripting to automate the system.

II. System Schematic:
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III. General Procedure:
1. System Setup:

,!""-L

-~
3 - Bubble trap

1. Mount the rotary switching valve! with two 15 ml reservoir kits?, a bubble trap?, and a flow
sensor?.

2. Connect one reservoir! to the pressure controller at CH#3 and to the switching valve at port 3.
a) Tubing to the pressure controller should be Tygon? (gas).
b) Tubing to the valve should be PTFE? (liquid).
c¢) From now on, this reservoir will be referred to as “reservoir 1.

3. Connect the other reservoir to the pressure controller at CH#4 and to the switching valve at port 1.
a) Follow the same rules for tubing as step 2.
b) From now on, this reservoir will be referred to as “reservoir 2.
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Using PTFE tubing, connect port 2 of the switching valve with one gas opening of the bubble trap'.
Connect the other gas opening of the bubble trap to the (-) end of the flow sensor, also with PTFE
tubing.

3

- end to bubble trap)

Mount the reaction chamber chip. Connect its inlet to the (+) end of the flow sensor.

a) Connection type varies with chip; this guide will assume a mini-Luer chip.

b) Using a male mini-Luer connector, attach a short length of Tygon tubing to the chip?.

c) Connect the free end of the Tygon tubing to a male Luer lock. Then connect this tubing to the
PTFE tubing of the flow sensor with a female Luer-to-flat bottom adapter?

i-novnnm
(+ end to chip)

3 - Luer adapter
for both tubing

types
’
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1 - Chip outlet
(port 4 of valve) _

6. Connect the chip outlet to port 4 of the switching valve!.
a) Use the same adapter setup as step 5.
7. Using PTFE tubing, connect ports 5 and 6 of the switching valve?.

8. Connect the power cable of the flow sensor to the outlet on the pressure controller under CH#4.
This ensures it is connected to the same source (2) as the reservoir channels'.
9. If plugging the reservoirs into a different channel, ensure the power cable is still connected to the

same source.
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3 - External pressure

/‘ " connection (off)

10. Connect the switching valve to the rear of the pressure controller with its 4-pin cable!.

11. To enable active operation of the bubble trap, connect it to any channel of the pressure controller in
source 1 or 3.
a) Make sure to add a filter before connection to prevent liquid entering the controller.

12. If using an external pump, connect the bubble trap to the vacuum port of the pump?. Pressure
control may still be left to the same controller however.

13. If using an external pressure source, connect its tubing to the rear of the pressure controller’.
a) Turn its valve’s “off” section in the direction of the pressure source to keep it off, and

perpendicular to this direction to turn it on.
ii.  System Connection Check:
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1. Verify the flow sensor was recognized by the pressure controller.

| — Operation

Settings List Current Settings{Simple Mode)

ar About — ol U

T‘ pefault | FlowControl

Company Info: Precigenome.com .
Contact Info: info@precigenome.com current | FlowControlTEMP
Software Version . ™
Frimware Version

F3.30a210701a

N B || X
Hardware Version

V33

V3.3

Others

iguid Flow Meter 2; OKP Pressure Unit © kPa ® psi ' mBar
Tiquid Flow Meter 3: N A i

Liquid Flow Meter 4: N.A. - -
ala
.
ae
Bensor Calibrating

- tadl & cted! C di dl 5+ 2021-07-0810:12:40 W

Simple Mode

Checking Rotary Connection Status Now, Please Wait.,

a) On the pressure controller, go to a System Settings' > About’ > Check?®. Ensure that the
flow sensor model is updated in the window*.

nr Flow Sensor Calibrating = + X fent Settings({Simple Mode)
Advanced properties for the flowmeters U
Sefpfttesitett e e e ik
select Device | Source #2 PG-LFS-0430D v| ulfmin K20 i:-::k. | autt
[Snlect Solvent H20 ~ culmm] 2 :::fds | ey ﬂmmm’
- a

| X

Q.cal = a*Q + offset

ssure Unit © kPa ® psi ' mBar

These settings change the behavior of the instruments and the measurement data.
Use them carefully. properties are different for each instrument,

=

mﬂ ting

-

Simple Mode

Connected! Connected! C di dl =5 *5+ 2021-07-08 10:14:07 o

b) While still in System Settings, go to Flow Sensor Calibrating' > Select Solvent > H>O?. Set the
coefficients to Linear with offset = 0 and a (slope) = 1°.
2. Now verify the switching valve was recognized by the pressure controller.
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_ Operation
Current Stati Valve #1 Port. 1 Quick ﬁﬁefaﬂon — rﬁ\
& = Current Status:  Valve #2  Mode 1 :
950 by agd
) =
Port 6 | »

Port 4

1
Port 5 —
&
o™

Simple Mode

Connected! Connected! Not Connected! Not Connected! *%+ *5 2021-07-01 09:32:50 ¥w

T

successful, the options under Switching Valves® will now be colored instead of gray.

a) On the pressure controller, go to Rotary Valve Settings' > Check Rotary Valve?. If
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iii. System Scripting:

= — Operation
w o v B sine il 3@ o

Time Source2 Switching - v
(sec) Profile PUMPH#Z Valved Valved = - o Status:ldle

cur 0s.

|initStep run:10.0 E O o 2:Close I 0%
Total 0:10: 32.0s. 1 )
09:50 :4'5'??-; control

|Step #1 A5 :Mode: 2 09:50-50 Flow control
run:l.0 57 o ps) o efyil i _

|Step#2 | .30 ¢ ECEO o ulm 2:Mode 2
|Step#3 | I?;CI.D - O o 2:Mode 1
| Step #4 run:30.0 ECEO daii] 2:Mode 1
+30. L J
(TT]
Istepas V10 e 2:Mode 2
| goto Step P 1.0 PSI o o
loop :9 t :
|Step#6 1 o o o 2:Close
@
Advanced Mode
Load Advanced Mode Configuration. RecircTemp Connected! Connected! Connected! Connected! 7 *7+ 2021-07-0810:17:49 5§

1. On the pressure controller, press I toggle from Simple Mode to - Advanced Mode'.
2. Goto #4 Advanced Scripting’. If your desired script was already written, you may load it with

A 1oad Script® > [script name]. Otherwise, follow the rest of this procedure.
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= — Operation -
w - v RecircTemp = [ 1@

:;".': ar Show or Hide Components -+ x Status:idle
‘ = cur Os.
Enable All Components Time (sec) H
wistep 1 O Source1 Profile b 0%
Source#1 i e Total 0:10: 32.0s. 2 B
O rrofile () Pump#l [ Valve#l [ Valve2 % 5 Flow control
Step #1 run:1.4 0 I;'I:l‘w control
3 [g Profile [ Pump#2 [ Valve#3 (@ Valve#d] source2 Profile
Step#2 1 n.3g Pump#2
Source#3 |
| WS D D D Valve3 ”‘
Profile Pump#3 Valve#5 Valve#6 |
Step #3 run:1.4 walved
Sourcesd !O
Profile Pump#4 Valve#7 Valve#8§
Step #4 run:30Q D D D D
Qo 2
| igital Out | 2 T

run:L.g

Step %5 goto s E,f Selection Valves
loop :9

| E'I Switching Valves

run:1.4 (¥ Modules  (w Motor

&

Step #6

Digital Out

» b~ 4 2-Position a

Advanced Mode

Load Advanced Mode Configuration. RecircTemp Connected! Connected! Connected! Connected! =%~ % 2021-07-08 10:18:23 5R

3. Click ag Script Settings' and uncheck all unused profiles, pumps, and valves. Also uncheck
Digital Out®. This will reduce the displayed options to just what is being used.
a) For the previously described setup, only pump 2 and valves 3 and 4° should be turned on.

1 — Operation-
o @ ' SRR, =] = &

Time Source2 Switching %
(sec) Profile  PUmMPH#2 Valved Valved Valves i:.:tuoss.ldie
InitStep run-10.0 2 o O 2:Close Il 0%
Total 0:10: 32.0s. 1 B

09:50:46 Flow contrel
[l lable

Step#1 .10 I?-Cl 056 o 2:Mode 2 :
5 «t Acti -
Step#2 |, 0.550 DC SiMode 2 | |BRSEMES cHon X
T F 50,0 uln

Air supply Action

Step#3 DC 2:Mode;1 n
run:1.0 P: 1.0 PSI D o * Externa O
9 |

R

Step #4 " pc 2:Mode 1
un:30.0 £50. 0 i Intemal .
run:1.0 e ded
Step #5 g DC 2:Mode 2
goto Step %) g pey > I =
loop :9 ﬁ
Step #6 < 2:Close
run:1.0 o o o
Advanced Mode
Load Advanced Mode Configuration. RecircTemp Connected! Connected! Connected! Connected! =% *7- 2021-07-08 10:22:56 &4

4. InitStep: Turn off all valves and turn on the pump corresponding to the source of your channels. Set
runtime to 10 sec and switching valve mode to Close. Do not set Source Profile.

a) Press the — symbol' to edit the selected step value.
b) For the previously described setup, pump 2 should be turned on.
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c) Runtime should be kept this way to allow the switching valve to initialize.

d) If using an external pump, make sure to check external when turning it on. This should display

the symbol” E instead of >

R I 7 RecheTeme = 4
Time Source2 Switching :
(sec) Profile  PUMPpi2 Valved Valved Ul f:fn:‘s:.ld!e
Rotary Valve Setup - %
InitStep run:10.0 E O O 2:Close 4
Switching Valves
Step#1 bc 2:Mode 2 Valve #1  Vale#2  Valve#3  Vaivesa ( Disabled
run:1.0 P 1.0 PSI O e
“e “. “» “e -
HA Mode 2 A, NA. 2
Step #2 > DC 2:Mode 2
un:30.9 ¢ 50,0 ulin
Step 3 bc 2:Mode 1 ey o
ep 5 -
TnL0 B o st o > Port 2 o o Port &
Step #4 : DC 2:Mode 1
un:30-0 £50.0 uim . o o .
o
stepws L0 e O O M2 0O ..
900 S1EP . 1.0 PSI
loop :9
Step#6 . .10 o O O 2:.Close @l v ‘
Load Advanced Mode Configuration. RecircTemp Connected! Connected! Connected! Connected! *- *%-

e) To edit the switching valve mode, press the

2021-07-08 10:22:07 B

icon' so that it is colored. Toggle between

active modes 1 and 2 by tapping the ports, or set to Close by toggling from Enabled to

Disabled?.

5. Step #1: Turn on valve 3 and set the source profile to 1 psi. Additionally, set runtime to 1 sec and

switching valve to Mode 2.

a) To edit source profile pressure, set wave type to

Constant' and enter desired value.

b) PSI setting is kept low to prevent sudden spikes in pressure or flowrate when switching modes.
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(FRC > 7 RecircTemp = e
Time Source2 Switching ] ! |
e rofilea Pump#2 Valves valves U HT I :ﬁtuoz \dle U
[ar Source 2 Pressure Profile -+ x :
InitStep run-10.0 E o o 2:Close | 0%
Wave Type 1 Total 0:10: 32.0s. o
i ; . - 09:50:46 Flow control
W y not ]
Step#1 010 (] 2:Mode 2 o/ ‘. \/ u: ko
Pressure Profile
| : 3
Step#2 900 Ecsn i 2:Mode 2 v | 1o [Mh| 3.
T period{sec)
0.1-65.5 10 Vs
| - duty_cycle(%})
e un1o O 0 B P 0.1-99.9 1 2
P: 1.0 PSI O
|
Step #4 DC 2:Mode 1
run:30.0 F: 50.0 ulin .
run:1.0 (TT]
Step #5 goto Step P.(21 o 0 o 2:Mode 2
loop :9 L2
Step#6 .15 o o o 2:Close | v ‘
Load Advanced Mode Configuration. RecircTemp Connected! Connected! Connected! Connected! =<+ *%* 2021-07-08 10:23:41 &

6. Step #2: Set source profile to desired flowrate and runtime to desired value. Keep switching valve at
Mode 2.

a) To edit source flowrate, click the w symbol to toggle from pressure to flowrate. The new

—
symbol® should be “® - now set wave type to Constant and enter desired value.

- Operation
U O d W v e =l = &
Time  Sourcez Switching I : -
(sec) brofile  PUMPH#2 Valve3 Valved alves :::tuo;s.ldle
Jr Source 2 FlowRate Profile =4 .
InitStep run:10.0 E o o 2:Close 0%
Wave Type Total 0:10: 32.0s. 1 )
2 0 law contre
Step#1 1.0 (»] 2:Mode 2 </ o o rel

FlowRate Profile

I . flowrate 50.0 ulfmin
Step®2 200 2:Mode 2

Step #3010 E:c]‘n b 0o ) 2:Mode 1 3 @
I

IO

Step#d . bc 2:Mode 1 PG-LFS.0430D 120 ul=120 ul

2. F: 50.0 ulin H20 L-qdr:a- 0_cal=1 o-u--tll'- .

run:1.0 ‘..
Step #5 goto Step PD-C] — ° O 2:Mode 2

loop :9 s a
Step#6 .1 o o o o 2:Close v x

Advan:
Load Advanced Mode Configuration. RecircTemp Connected! Connected! Connected! Connected! <+ *+ 2021-07-08 10:23:48 &R

7. Step #3: Turn off valve 3 and turn on valve 4. Set source profile to 1 psi, runtime to 1 sec, and
switching valve to Mode 1.

8. Step #4: Set source profile to desired flowrate and runtime to desired value. Keep switching valve at
Mode 1.
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9. Step #5: Turn off valve 4 and turn on valve 3. Set source profile to 1 psi, runtime to 1 sec, and
switching valve to Mode 2. Additionally, adjust loop settings to desired value.

~ Operation .
U 08 e v et @« & & ©
Status:ldle

Time Source2 Pumptt2 Valved Valved Switching

(sec) Profile Valves B
ur “
Iniestep 159 P‘ o o 2:Close 0%
=4 Total 0:10: 32.0s. “
B EaitTime 5 T
Step#1 o5 bc o 2:Mode 2 htrol
o P: 1.0 PSI
Run Time L0 Fixed Time Period
BR300 050 i AModa:2 1 2 3 4 back
5 [ f 8 left Iﬁ
Step #3 o DC 2:Mode 1
0 26 og Qo © 9 0 e right
[Gora Step # 2 ] 2 |
Step#d .35 DC 2:Mode 1 1
T F: 50.0 ulfn
L[aap Count -] ] 3 [
run:1.0 [TT]
Step#5 oo DC 2:Mode 2
gotestep ;) (b ©c o0 v X
loop :9 a
Step#6 . O o o 2:Close
Load Advanced Mode Configuration, RecircTemp Connected! Connected! Connected! Connected! ==+ *< 2021-07-0810:24:33 5

a) To implement a loop, edit the time setting for this step and toggle Loop'. Enter the step to
return to in Goto Step #* and the desired Loop Count® below.

b) In this example, the loop returns to step 2 since its own step restores the system settings to
match step 1.

c) Since the first iteration of the loop is not accounted for in this setting, make sure to set loop
count to 1 less than your total number of desired cycles. In this example, it is set to 9 for a total
of 10 cycles.

10. Step #6: Turn off the pump and all valves. Set runtime to 1 sec and switching valve mode to Close.

11. When you are finished editing your script, press the =l symbol* to save and apply your
changes. Press ' Start’ to run the script.
Address: 2176 Ringwood Ave. San Jose, CA, USA, 95131 V0.0

Confidential PAGE 12/13



PreciGenome

Microfluidic Systems & Solutions

IV. Components Used:

Name Catalog Number Website Link
Microfluidics flow/pressure control system PG-MFC-8CH Link
(8 channel)
Microfluidic reservoir kit for 15 ml tube PG-MRK-2P15ML Link
(2 ports; tube)
Microfluidic flow rate sensor PG-LFS-2000 Link
(5000 pl/min full scale)

Inline bubble trap PG-BT-REC300UL Link

(PEEK; 1/4”-28; 300 pl; EZMount version)
SwitchEZ™ electric rotary/selector valve PG-ROTV-6P-3W2P Link

(2-position, 3-way, 6-port)
Reaction chamber chip Link
(4Device; Mini Luer; 50 pl volume; 350 pm depth)

Microfluidic fitting connectors kit KIT-MRK-MUNF-BARB Link

(1/47-28 to 1/16” OD * 3/32” ID; flangeless

fittings; Luer barb; ferrule)
PTFE tubing (1/16” OD * 0.012” ID) TUB1-16-ID300-L501 Link
(Use 1/32 ID for high; above for low)
Luer Lock Fittings Kit for Pressure Controller KIT-MFC-MLUR-MLUR Link
Connection

Tygon tubing Link

(3/32” OD * 1/32” ID; Luer barb) - for chip
Microfluidic fitting connectors kit Link

(male Mini Luer; 1 mm OD)

Microfluidic fitting connectors kit FIT-FUNF-FLUR-PK-Q5 Link

(female Luer to 1/4”-28 flat bottom adapter)
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https://www.precigenome.com/product-page/microfluidic-reservoir-kit-for-15-ml-tube
https://www.precigenome.com/product-page/microfluidic-liquid-flow-sensor
https://www.precigenome.com/product-page/bubble-trap
https://www.precigenome.com/product-page/switchez-electric-rotary-selector-valve-6ports-3way-2position-valve
https://www.precigenome.com/product-page/reaction-chamber-chip-4device-mini-luer
https://www.precigenome.com/product-page/microfluidic-fitting-connectors-kit-1-4-28-thread-to-1-16-od-3-32-id-tube
https://www.precigenome.com/product-page/ptfe-tubing-1-32-id-x-1-16-od-50inch-pack
https://www.precigenome.com/product-page/microfluidic-fittings-luer-lock-kit
https://www.precigenome.com/product-page/liquid-flows-tygon-tubing-1-16-od-x-1-32-id-50inch-pk
https://www.precigenome.com/product-page/male-mini-luer-fluid-connectors-10pcs-pk
https://www.precigenome.com/product-page/microfluidic-fittings-female-luer-lock-to-1-4-28-adapter-kit
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