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INTRODUCTION

 Tyler Druhot

 Arjun Bir



BIG PICTURE

 Sustainable Development Goals: Access to safe drinking water for all by 2030

 Need for scalable methods – microbial quality metrics being considered by UNICEF

 For all our partners present
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CURRENT 

METHOD: 

CHALLENGES 

AND LIMITATIONS
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MEMBRANE FILTRATION

 Gold standard method

 Data output: E. coli Count (CFU/100mL)
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MEMBRANE FILTRATION
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MEMBRANE FILTRATION

 WHO Risk Levels: 

 Safe: <1 CFU/100mL

 Low risk: 1-10 CFU/100mL

 Medium risk: 1-100 CFU/100mL

 High risk: 101+ CFU/100mL
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MEMBRANE FILTRATION

 Very accurate

 Well characterized

 Widely used

PROS

 Space: Sterile

 Cost: >$9.00

 Time

 Skill

 Equipment 

 Not field-friendly

 Del Agua Kit

CONS

AT



PROMISING LOW-

COST ALTERNATIVES
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CompactDry

 Data output: E. coli colony count 

 Assumption for all tests: equipment and practices are sterile

 Step 1: Remove lid from CompactDry dry tray well

 Step 2: Inoculate by pipetting 1 mL of sample onto center of dry tray well

 Do not touch pipette tip to matrix

 Step 3: Replace lid and label

 Write dilution

 Step 4: Incubate at 35C for 24 hours



CompactDry



CompactDry

 Cost per test: $1.50-$5.00

 Time per test: 2-10 minutes

 Lab requirement: no

 Skilled Personnel: no

 Ease of learning: 5/5

 Ease of use: 4/5

PROS

 Incubation: yes

CONS



LOW-COST PRESENCE-ABSENCE (LCPA)

 Data output: Presence-Absence (Detection Limit: 10CFU/100mL)

 Step 1: Put 0.31g of M-Tec or Aquatest (open source broth media) in 10mL 

vial

 If testing drinking water samples, add 1 tablets of Sodium Thiosulfate

 Step 2: Pour 10mL of sample into vial

 Step 3: Shake to dissolve completely 

 Step 4: Incubate at 35C for 24 hours

 At ambient temp (25C or above) incubation time is 48hours



LOW-COST PRESENCE-ABSENCE (LCPA)



LOW-COST PRESENCE-ABSENCE (LCPA)

 Cost per test: $0.50 (going down further)

 Time per test: 1-2 minutes

 Lab requirement: no

 Incubation: no

 Skilled Personnel: no

 Ease of learning: 5/5

 Ease of use: 5/5

PROS

 Cannot differentiate between “low-

risk” and “safe”.

CONS



3M Petrifilm

 Data output: E. coli colony count 

 Step 1: Lift top film and pipette 1 mL of sample onto center of bottom film

 Step 2: Roll top film down onto sample gently to prevent pushing sample 

off film and to avoid trapping any air bubbles

 Step 3: Distribute sample across gel by applying pressure

 Step 4: Let gel dry for 1 minute and incubate at 35C for 24 hours



3M Petrifilm



3M Petrifilm

 Cost per test: $1.30-$5.00

 Time per test: 2-10 minutes

 Lab requirement: no

 Skilled Personnel: no

 Ease of learning: 4/5

 Ease of use: 3/5

PROS

 Incubation: yes

 Prone to bubble formation

CONS



Colitag

 Data output: Presence/Absence

 Step 1: Add powdered media packet to 100 mL water sample

 Step 2: Shake (minimum 25x) to dissolve 

 Step 3: Incubate at 35C for 24 hours



Colitag

 Observe for yellow color 

and fluorescence under 

UV light (yellow and 

fluorescence = positive for 

E. coli)



Colitag

 Time per test: 2-3 minutes

 Lab requirement: no

 Skilled Personnel: no

 Ease of learning: 5/5

 Ease of use: 4/5

 Detection limit is 1CFU/100mL

PROS

 Cost per test: ≥$4.50

 Incubation: yes

 Only detects “safe” vs “unsafe”

CONS



Compartment Bag Test

 Data output: Presence/Absence and MPN

 Step 1: Mix chromogenic E. coli broth culture medium with 100 mL of the 

water sample and dissolve for15 minutes

 Step 2: Pour into the compartment bag

 Step 3: Gently squeeze the bag to distribute the correct volumes into the 

designated compartments

 Step 4: Seal bag with a reusable plastic clip and incubate at 35C for 24 

hours or room temperature for 48 hours



Compartment Bag Test

 E. coli detected through 

production of blue-green 

color change in water 

sample



Compartment Bag Test MPN



Compartment Bag Test

 Cost per test: unclear

 Lab requirement: no

 Incubation: no

 Skilled Personnel: no

 Ease of learning: 3.5/5

 Ease of use: 3.5/5

PROS

 Time per test: 17-20 minutes

 Filling compartments to correct 

volumes can be tricky

CONS
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ACTION PLAN



Compartment Bag Test



VOLUNTEER


