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MEETING WITH BIOCONTROL AND STEVE DURFEE
June 12, 1997

General Business Discussion:

This is an exclusive marketing and development agreement between Biocontrol
Technology and Steve Durfee to use Biocontrol’s infrared spectrophotometer to
measure chemical components in fermentors and bioreactors. Both parties have
verbally agreed that after checking with their legal representatives, mutually
acceptable changes can be made to the agreement.

This is a joint venture between Biocontrol and Steve Durfee and an investor yet to
be determined. If Steve Durfee so chooses, he may reopen the cutrent agreement
for discussion of consideration of another business arrangement.

Items to occur before the agreement becomes a joint venture:

1.

2.

3.

Steve Durfee will complete a market analysis.
Steve Durfee will find a source of funding (venture capitalist or other).

Biocontrol and Steve Durfee will work together to demonstrate feasibility.

General Development Discussion:

i.

Biocontrol will assemble a probe for Steve Durfee to perform initial exploratory
testing.

Dave Purdy: Steve’s business plan should include this initial exploratory phase
using a probe and instrument provided by Biocontrol.

It is agreed that Biocontrol and Steve Durfee at this time are willing to provide
minimal funds to finance exploratory testing.

Biocontrol will loan a modified D-1000 instrument, probe, and laptop computer to
Steve Durfee free of charge for the feasibility demonstration.

Steve Durfee has agreed that he will not demonstrate the instrument provided by
Biocontrol to anyone. Steve Durfee will not leave the instrument anywhere
unattended and it will be under his constant supervision.

Dave Purdy will check with the Biocontrol directors abr;ut allowing Steve to have
a D-1000 instrument.



4,

Biocontrol may send someone with the instrument to Steve Durfee’s laboratory of
choice, or Steve Durfee may come to Indiana to do the testing at Biocontrol’s
laboratory.

If testing is successful, it will aid in raising funds for development.

Market and Product Development Agreements:

1.

/b

Probe: Biocontrol will build a new probe at least two feet long on one of the E-
prototype units and provide a manual reference. Biocontrol will update the
D-1000 instrument with the latest improvements affecting its ability to measure
glucose.

Software: Tom Kerr of Biocontrol will assemble modified data acquisition
software. He will include instructions for using the modified D-1000 instrument
and laptop computer. '

Hardware: Biocontrol will loan a modified D-1000 instrument with probe and
laptop computer to Steve Durfee for exploratory testing.

Testing: Steve Durfee will provide information to Todd Barker for design of
experiment for exploratory testing and determination of a calibration vector. This
information will be used to collect data in order to obtain a calibration.

Algorithm: Biocontrol will provide temporary use of Matlab and other PLS
software to Steve Durfee for developing the calibration vector and prediction
algorithm during exploratory testing. Todd Barker will verify calibration and heip
build prediction algorithm.

Verification: Steve Durfee will repeat testing to verify calibration.

Steve Durfee will send a sample of typical fermentation broth to Pete Raber of
Biocontrol for determination of optical properties.

Steve commented that the broth is not particularly hazardous (do not eat or
breathe); the organisms are dead

Cost: Biocontrol will determine a cost estimate of the exploratory phase.
Schedule: Dave McMurry will provide a schedule to provide initial test

instrument. Steve Durfee will use this to determine an overall exploratory testing
schedule. - '
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BIOCONTROL TECHNOLOGY, INC.

Memorandum
TO: Jeremy Grata
FROM: Todd Barker
DATE: November 6, 1997
RE: Experimental Design, BIOFERM

In this memo I’ve prepared a randomized experimental design. The worksheet below shows a
replicated and randomized design with Spike as a quantitative variable and Block as a qualitative
variable. Inthe work sheet Blank simply indicates where nongiucose DI water is added to the Wort,

s

original = ' Wort Concentration Block

design order W‘ (mg/dL,

11 v ‘ﬁ%ﬁﬂ‘ Glucose (09,

6 5 R — Blank

34 3, 22—y Gludoss %

33 e 08—, Glucose
130 & -390~ <Blank—

27 P } 356t Lo Glucese

40 - T Blank-— i d .
R % as—" Glueose

22 g 368 Bk

7 O 306— “Biank—

19 0 g - § 0T o

28 7 ) Lluesse

31 1% g Blenlc

4 [F S | S

2 {s g ~Bietle

17 [ T @hooose

38 11 s — ~Rlani—

12 1 % 506~ Ehueose

13 19 ~30e~ ~Blank -

: e e o

7 > -

18 R SiEs

16 =508~ Bk~

1 ~HGH-— I

39 - " Blork -

25 = Mdomoses.

13 P 00— ) Bk

26 g L OO Sz

24 =0 Bl )

35 356~ ) | Ghicose

i5 P i 3 Brane

21 06 ~Blapk

14 2380~ Btk

37 : Biank

2 50 Ao CHnoose~

29 300 Blank -

36 500 Glucose

10 258~ LOU Glucose

20 =500 : Glicose

32 580~ Blank

Page 1




We might also consider more extensive replication. I've also put together a design having 10
replicates and two series of dilutions - perhaps allowing for more effective control of pipet
uncertainty or variation due to time correlation.

The following solutions might work well - appai‘ently you’ve not found the solubility of glucose in
water to be an issue - which is good. Hopefully we can run through the 40 tests on Friday.

Prepare spiking solution to a concentration of 500 g /L (50,000 mg/dL). This is approximately 2:1
volume/volume solution and may require heating or ultrasonic dissolution.

BIOFERM Wort Solution Dilution Scheme Stock Concentration
Concentration Spike Volume / Wort Volume | Spiking Solution
100 250 pL Stock /125 mL 50000 mg/dL
200 25 523 L Stock / 125 mL | 50000

300 750 uL Stock / 125 mL 50000

rjn./:”,”ﬂ
350 ~-895-UL Stock / 125 mL, 50000
500 50000

1250 pL Stock / 125 mL

Page 2
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Index of Files Recorded on Derfy Probe Machine

Repotl - Repositioning the reference by tightening and loosening the reference holder.
20 with bolt just snug, 20 with bolt tightened, 120 total.

Reposref - Repositioning the reference holder by removing and replacing. 100 Dark,
100 Reference (w/o removing the reference). 2 Sets of 20 Repositioned
references, 5 individual references (one repositioning), 4 sets of 20 Repositioned

references

Wiggle - The body of the probe is subjected to torsion in different directions to see the
effect of probe vibration. 100 Dark, 300 Reference spectra non-stop. First two
peaks of the reference spectra are due to lateral torsion on probe (towards back
first then towards front. This assumes the probe is hanging off to one side of the
d1000, the start button side). These two torsion applications are repeated, then a -
sequence of torsion applications follows in this manner: towards the back,
towards the front, away from the d1000, towards the d1000 (same probe
orientation as above). This sequence is performed 5 times, then 2 sets of towards
back/towards front torsion applications. '

G ——
This is open probe data. Because of the platform that the d1000 is attached

to, open-probe signal must be taken either from the platform or from a reflecting
surface. 100 dark, 100 Spectra of black felt on the probe facing surface of the
platform, 100 dark, 100 spectra from a front surface gold reflecting mirror
positioned under the probe at roughly a 45 degree angle from the probe output
light direction.

Milk20k - 20000 mg/dl milk solution spectra recorded under the typical derfy probe
sampling method. 100 Dark, 100 reference, 100 milk spectra in continuously

stirring bath @ 35-37 degree C inside a 300ml glass dish sitting on a piece of -

aluminum oxide, 100 milk (same as above, but with a piece of krylon black
painted note card between the surface the aluminum oxide and the botiom of the
dish. -

These are reference spectra for noise analysis. The machine was allowed to
warm up for a few days. 200 dark spectra, 600 reference spectra, 200 dark

spectra.

Water specira recorded under the typical derfy probe sampling method.

Milkwarm - 10000mg/d}! milk solution recorded as above.

Derfy pre-bacteria solution recorded under the typical derfy probe sampling
method.



Derfp - Derfy harvested bacteria solution (wort) recorded under the typical derfy probe
sampling method but with one extra reference recorded after the normal 100
references and at room temperature.

- Derfy Harvested bacteria solution (wort) recorded under the typical derfy

probe sampling method.

{Derfdark, Derfdrk, Derfdrk2, Derfrd, Derfref, Derfref3}- These file are the first sets
of data recorded on the derfy machine. They contain refs, darks or both. For files
with both, it can be determined if dark correction was on or off depending on the
magnitude of the darks (~le-3 if off, ~le-5 if on). The same is true for files with
dark only. For files with reference only, it is unknown if the dark correction was
on or off. Some of these files were recorded before the probe was completely
wrapped in insulation. For analysis of dark and reference, use Lastdrd.



