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oil.1 ln addition, l am the sole inventor of an issued patent (US. 7,763,7l7) and the inventor

of two other patent applications currently under examination. One focus of my patent and

patent applications is a method for isolating lipids from lrrill.

l serve on the Editorial Board for the. Journal Qquaatz‘c Food Product Tecizz’zology and as a

peer—reviewer for several food science journals, such as Food Chemistry and the Journal of

Agricultural rind Food Chen/zisny. i am a professional member of the institute. of Food,

Technologists (“ET”), the American Chemical Society, the World Aquaculture Society, and

Gamma Sigma Delta, an honorary society of agricultural scientists. 1 served as a Chair of the

Division of Aquatic Food Products of the HST tor the ZOlQ—lell terrn. For the past l0 years

l have also taught food science—related courses at West Virginia University, many of which

enroll over 300 students annually. My curriculum vitae is attached as Appendix A.

in December of 20l l, l was engaged by counsel for Neptune Technologies and

Bioressources, lnc. (“Neptune”) to review US Patent 8,030,348 (“the "348 patent”) and its

substantive prosecution history, the Corrected Request for Reexamination tiled by Alter

Biornarine (“Alter”), listed as USSN. 95/00l,7l4, including the lileclaration of Mr. Bjorn

Ole Haugsgierd and the Declaration of Dr. Thomas Gundersen, and supporting materials, and

to provide my expert scientific opinion regarding whether Gundersen and l’laugsgierd

accurately followed the process disclosed in patent publication WO 00/23546 (“Beaudoin l”)

and CA 2,25l,2(i5 (“Beaudoin ll”) and therefore whether the data presented by Alier

accurately characterized the krill extract obtained by Beaudoin. Also, l was asked to express

my opinion on why intact phospholipids hearing omega 3 fatty acids, such as those found in

l<rill oil extracts, are superior to other forms ofomega 3 fatty acids, such as the triglyceride—

bound forrns seen in fish and algal oils, as well as free fatty acids.

l have had no prior direct involvement with either Neptune or Alrer. l am being compensated

at my customary hourly rate for my time spent on developing, forming, and expressing the

facts and opinions in this declaration. l have no personal interest in the ultimate outcome of

1 See Gigliotti er a]. “Extraction and Characterisation of Lipids from Antarctic Krill (Ezrpizausia superba)” Food
Chemistry 125(3): 10284036 (April, 2301 l), Appendix ll.
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the reexamination proceedings involving the ‘348 patent or any continuation applications

derived from the ‘348 patent.

6. l have carefully read the information provided and also conducted my own search of

relevant, peermreviewed scientific literature Below l provide my expert scientitie opinion.

Gnndersen and Hanvsferd Bid Not Accnratel ' leetllcate Beautloin l or Beandoin Hi 

7. ln my opinion? Gundersen and, liaugsgierd did not accurately reproduce the methodology for

total lipid extraction from l<rill that is disclosed in Beandoin l or ll. Specifically Gundersen

did not sufficiently heat the krill oil samples in a manner that was appropriate to replicate

Beaudoin l or ii, and llaugsgierd did not accurately replicate the extraction method of

Beandoin l or ll because he added a significant step to the Beandoin protocol. For at least

these reasons, it is my opinion that Hangsgierd and, Gundersen failed to opirie on the specific

process of Beaudoin l or ll and therefore failed to characterize the lrrill extract actually

produced by Beaudoin l or ll.

Gentlemen Did Not Appropriately Heat the Samples.

8. Gundersen conducted the last step of the krill oil extraction procedure (which was partially

conducted by llaugsgjerd). in doing so, Gundersen applied heat in a manner inconsistent

with Beandoin l or ll to the lrrill oil extracted by Haugsgjerd. Specifically, Gunderseii

alleges that he conducted, a heat treatment at l25°C for l5 minutes or at 70°C for 5 minutes,

in an attempt to reproduce Beaudoin l and ll (see Gundersen Declaration, liixhihit 2,

Analytical Report second of two pages numbered, lf, between page 5 and, page 7').2 However,

in his attempt to heat the oil” (iiundersen placed, a heat hiocl: inside the oven of a gas

chrornatograph set to either 700C or 125°C for at least one hour (see Grindersen Declaration!

Analytical Report second page numbered l, between page 5 and page 7). A, vial of krill oil

extract was then heated using the heat block for l5 minutes at lZSOC or 5 minutes at 700C

(see Guildersen Declaration“, Exhibit 2, Analytical Report second of two pages numbered l,

between page 5 and page 7). After Gnndersen heated the Vials, they were allowed to cool on

4 l respectfully note that the confusion regarding page numbers in the Gundersen declaration stems from the

declaration apparently being submitted either out of order or with incorrect pagination.
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a laboratory bench to roorn tei'nperature (see Gundersen De. “laration, Exhibit 2, Analytical

Report second of two pages nurnhered 1, between page 5 and page 7:).

in my opinion, this heat treatment did not allow the oil to be heated to the temperature

disclosed by Beaudoin l or ll for the time specified by Beaudoin l or ll due to slow heat

transfer to the oil from the heat block. (:i'ilndersen’s heating method was mediated primarily

by airmliduid convection and not conduction. it is a wellmestablished fact that conduction

results in rnuch quiche. heat trai'isfer than convection.3 in simple terms, heated air contains

relatively fewer molecules that can transfer heat from one object to another, as compared to

heated liquids, such as oils as in a heated oil hath. Theretbre, the transfer of heat via

con notion is much slower than conduction; thus, the samples heated as descrihed by

Gundersen were not maintained at the temperature of lZSCC for l5 minutes or 70'3C for 5

minutes.

A simple analogy allows illustration of this complex phenomenon. Consider placing cne’s

hand in a standard kitchen oven set at a moderate temperature, say 400°F {which is about

2000C). Qne could easily hold one’s hand in this oven for a period, of time before

experiencing physical discomfort or injury. lf one were to place onels hand in a pot of

boiling water (Zia, around, l000C), however, one would immediately experience a burning

sensation. This common scenario is explained by the difference between heat transfer hy a

slower method, convection (tie, the stove in the analogy), versus a faster method, conduction

(Le. , the hot ling pot of water in the analogy).

Accordingly, when Dr. (hindersen placed the extracted krill oil in a heat hloclr, he relied on

heat transfer by convection to allegedly heat the oil to lZSDC (or 70°C), Lilre the hand in the

oven described above, the oil saniples themselves did not reach and maintain a temperature

of lZSOC for l5 minutes. ln contrast, during the prosecution of US. Patent 8,030,348, the

applicant submitted data obtained after heating for l5. minutes at lZSOC by placing the

3 See, eg, Singh and l’leldrnan, Introduction to Food Ezrzgineering (3rd ed), New York, NY; Academic Press, 2008
n . ZZZ—27‘}, A endix C‘ l’leldrnan and Lund Handbook ofE9041 Envincering, New York, NY: Marcel Dehlter,
A}? / 1 E3}; 9 , 9 u ‘ O, . n. ‘
l992 (pp. 247-59), Appendix D, both at which are lnndarnental teed engineering textbooks.
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extracted oil in an oil bath, which, in my opinion, accurately *e—created Beaudoiri EA Using

this appropriate heat transfer niethod, mediated by conduction, the oil reached iZSOC and

therefore experienced a. fall l5 ininnte exposure to this temperature.

l2.l also note that the proper use of a, heat block to heat an oil extract effectively has been

described in the literature. For example, in Herman and Groves} the authors conduct an

experiment in which they therinally stress lipid emulsions containing phospholipids and

observe hydrolysis of the tatty acids off of the phospholipids li‘on'i this heating, Specifically,

they descrihe, at page 775:

“Thermal stress was applied hv filling heath:U block chambers (Dry Baths, Fisher

Scientific, ltasca, lL; 60 chambers per block, each 12 mm diameter and 50 rnrn deep) with oil

and immersing the 2~mL stmponles containing the emulsion at the desired ternperattne,

covering the blocks with aluminum foil to minimize thermal fluctuation” (emphasis added).

Such a protocol would allow effective heat transfer to the sarnpies because it relies on

conduction through hot oil, as was performed in obtaining the data presented in the

prosecution ot‘US. 8,030,348. Gundersen did not follow this known protocol,

l3, in rny expert opinion, the iriell'ective heating applied by Gnndersen had a significant ett‘ect

on the extent of hydrolysis of the ester bonds connecting fatty acids (tag DHA and EPA) to

the glycerol haclrhone of the phospholipids. Accordingly, Gnndersen only allegedly

ohserved a residual mass spectrometry signal of phospholipids hearing Dl—lA and EPA (or

EPA/EPA or DEA/DEA).

l4. Further, 1 also note that Gundersen provides an unclear trend as to the eflect of heating.

Cornparing the llPliC—lvlfi data presented in Appendix A Gundersen appears to detect the

same intensity peaks for non-heated, heated to 60°C or 709C, and heated to 1259C (see, 6.3.,

chroniatograrns labeled 9308~l, P3084, and 39308—3) This thither underscores the

ineffective heating approach used, by (lundersen.

4 As noted in ‘14 above, I reviewed the office Action response tiled on May 31, 201i in the prosecution ofthe US,
Patent 8,030,348

5 Herman and Groves, “The influence or" Free Fatty Acid Formation on the pll of Phospholipidstabilized
Triglyceride Ertntlsions,” Pharmaceutical Research, l0(5): 774-76 (1993), Appendix E.
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