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Premarket notification for Crossential SA14 for use in dietary supplements 
in the US (Federal Register, &? (q84), p49886-49892)’ 

1) The name and complete address of the manufacturer or distributor of the dietary supplement 
that contains a new dietary ingredient, or of the new dietary ingredient. 

Distributor: Bioriginal Food & Science Corp 
102 Melville Street, Saskatoon 
SK, S7J ORI, Canada 
Ph: (306) 975 1166 
Fax: (306) 242 3829 
Email: business@bioriginal.com 

2) The name of the new dietary ingredient that is the subject of the premarket notification, 
including the Latin binomial name (including the authoi) of any herb or other botanical. 

Crossential SAI 4 

Taxonomy (Linnaeus): 
Division: Spermatophyta 
Subdivision: Angiospermae 
Class: Dicotyledonae 
Family: Boraginaceae 
Genus: Echium 
Species: plantagineum 

Boraginaceae is a large plant family with approximately 100 genera and 2500 species that are 
widely distributed throughout the Northern Hemisphere [Ref I]. The family is well known to 
herbalists and gardeners because it includes many ornamental plants [Ref I]. 

The genus Echium contains about 30 species distributed across Europe, the Mediterranean 
region, Madeira, the Canaries and the Azores [Ref 21. 

Echium plantagineum is an erect biennial 20-60cm high, softly hairy, with one or many flowering 
stems [Ref 21. The basal leaves are ovate with prominent lateral veins and soft appressed setae 
[Ref 21. The cauline leaves are oblong to lanceolate, the uppermost being more or less cordate at 
the base [Ref 21. lnflorescence usually branched [Ref 21. Calyx 7-IOmm at anthesis, up to 15mm 
in fruit [Ref 21. Corolla 18-30mm infundibuliform blue becoming pink through purple, hairy on 
veins and margins only [Ref 21. Two stamens exserted from corolla tube, the remaining stamens 
included or only slightly exserted [Ref 21. Stigmae distinctly bifid [Ref 21. 

Echium plantagineum is also known by the common names of Purple Vipers Bugloss, Paterson’s 
Curse and Salvation Jane. 

3) A description of the dietary supplement or dietary supplements that contain the new dietary 
ingredient including: 

(0 The level of the new dietary ingredient in the dietary supplement; 

’ After the 90th day, all information in the notification will be placed on public display, 
except for any information that is trade secret or otherwise confidential commercial 
information. 
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Crossential SA-14 will be sold as a bulk oil to encpasulators/Dietary supplement 
manufacturers, or as soft gelatin capsules containing 500 or 1000 mg Crossential 
SA14 or blend with other nutritional oils rich in essential fatty acids and/or 
vitamins/minerals, herbal extracts to dietary supplement manufacturers and 
distributors. 

(ii) The conditions of use recommended or suggested in the labeling. If no conditions 
of use are recommended or suggested in the labeling of the dietary supplement 
then the ordinary conditions of use of the supplement. 

Crossential SA14 will be marketed as a dietary supplement of essential fatty 
acids of omega 3 and omega 6 series. As it is enriched in gamma-linolenic acid 
(omega-6 fatty acid) and stearidonic acid (omega-3 fatty acid), it will bypass the 
need for delta-6-desaturase, a rate limiting enzyme in the metabolism of linoleic 
acid (omega-6 essential fatty acid) and alpha-linolenic acid (omega-3 essential 
fatty acid). 

4) The history of use or other evidence of safety establishing that the dietary ingredient when 
used under the conditions recommended or suggested in the labelling of the dietary supplement 
will reasonably be expected to be safe, including any citation to published articles or other 
evidence that is the basis on which the distributor or manufacturer of the dietary supplement that 
contains the new dietary ingredient has concluded that the new dietary supplement will 
reasonably be expected to be safe Any reference to published information offered in support of 
the notification shall be accompanied by reprints or photostatic copies of such references. If any 
part of the material submitted is in a foreign language it shall be accompanied by an accurate and 
complete English translation. 
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Analytical data 
Crossential SAI 4 is a pure triglyceride obtained by Super Refining@ oil extracted from the seeds 
of Echium plantagineum. The oil is extracted from the seed of Echium plantagineum by crushing. 
The oil is then processed using a patented commercial scale chromatographic technique 
developed to achieve high purity natural oils by removing polar impurities without altering the 
chemical composition [Ref 31. 

Lipid profiles for unrefined oil extracted from Echium plantagineum seed are presented in 
Appendix-l Tables 1 & 2. Each row in Tables 1 & 2 relates to the lipid profile for a single 
representative sample of unrefined oil extracted from Echium plantagineum seed. Where there is 
more than one sample for a single year this relates to different seed accessions (seed sourced 
from different locations). The size of the seed accession varies from a few grams to several 
kilograms. Data in Table 1 was provided by Scotia, data in Table 2 was provided by Croda 
Universal, Hull. 

Lipid profiles for Super Refined@ Echium plantagineum oil (Crossential SAI 4) are presented in 
Appendix 1 Table 3. Each row in Table 3 relates to the lipid profile for a single representative 
sample of Crossential SA14. Where there is more than one sample for a single year this relates 
to different laboratory batches of the Super Refined@ oil. The methods for the lipid analysis are 
given in Appendix 2. 

It can be seen from the tables in Appendix 1 that the lipid constituents of the Super Refined@ oil 
are not significantly different from those of the natural oil. Although there are minor variations in 
oil composition from season to season due to changes in temperature, light intensity, etc, the lipid 
profile of both the unrefined and Super refined8 oil remains within the specified ranges. The 
information covers several years’ trials work, and is therefore considered an accurate 
representation of this species. 

A full lipid profile for two production volume batches is included in Appendix 3. All fatty acids at a 
percentage composition of 0.1 and above have been identified conclusively. We have no data to 
suggest the presence of cyclopropenoid and epoxy fatty acids. These acids are either not present 
or are at a level of 0.05% or less of the total fatty acid composition. 

Erucic acid is present at trace levels ie not more than 0.5% in the Super Refined oil. The results 
from analysis of production batches PP4/572 and PP4/774 were 0.1% and 0.5% erucic acid 
respectively. 

Purified triglycerides normally contain traces of mono and di-glycerides, free fatty acids, plant 
sterols, coloring matter (chlorophyl I carotenes) and oxidation products [Ref 31. All of these 
compounds are relatively polar and are removed extremely efficiently by Super Refining@ [Ref 31. 

Gel Permeation Chromatography (GPC) analysis of a laboratory sample of the Super Refined oil 
batch CW/Ol4 identified the levels of triglyceride as 99.7% and oligomer as 0.3% of the oil. The 
oligomer may be defined as oxidized triglyceride, this is not a natural component of the oil. 
Oxidation of the triglyceride is initiated during processing and storage and is kept to a minimum 
by storing in drums under nitrogen. Commercial samples of vegetable oils contain less than 1 .O% 
oligomers while fish oil can contain up to 3% oligomers. 

The remaining component of the oil, the unsaponifiable matter, was not detected by GPC 
analysis. The unsaponifiable matter is a natural component of the oil and could contain 
hydrocarbons, sterols and other non-fatty acid compounds. The amount of unsaponifiables 
isolated from the oil represents a level of 0.7%. A copy of the procedure used to isolate the 
unsaponifiable fraction is included in Appendix 4. 

Gas Chromatography (GC) analysis was carried out on 14.5 milligrams of the extracted 
unsaponifiables. Sterols accounted for 3.2 milligrams and lower molecular weight compounds of 
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unknown identity, some of which may be hydrocarbons, accounted for 2.1 milligrams. This leaves 
9.2 milligrams unaccounted for by GC which amounts to 0.44% of the Super Refined oil. These 
unidentified compounds may be heavy molecular weight components that do not pass through 
the GC column. Similar levels for recovery of unsaponifiable compounds are experienced with 
oils such as sesame, soya and oilseed rape. A copy of the GC chromatogram is included in 
Appendix 4. The chromatogram includes a cholesterol peak. The unsaponifiables do not naturally 
contain cholesterol, the cholesterol was added as an internal standard for quantification. 

Total heavy metal content for batches PP4/572 and PP4/774 was less than 1 Oppm. A copy of the 
Contract laboratory certificate of analysis for each batch is included in Appendix 5. The level of 
Copper was less than 0.1 milligramsllitre for both batches. The level of Iron was 4.6ppm for batch 
PP4/572 and 11.4ppm for batch PP4/774. A copy of the Contract laboratory certificate of analysis 
for each batch is included in Appendix 5. 

A peroxide value of 5 maximum is included on the product specification. The peroxide value for 
batch PP4/472 was 2.6 and for batch PP4/744 was 4.1. 

Pyrrolidizine alkaloids are known to occur in certain species of the family Boriginaceae and have 
been isolated from Echium plantagineum [Ref 4][Ref 51. Pyrrolizidine alkaloids are of concern 
because they cause acute and chronic liver disease [Ref 61. In addition to the liver they may 
damage the lung, kidney and other organs, they also possess mutagenic, teratogenic and 
carcinogenic properties [Ref 61. Chronic liver disease was observed at dietary levels of 2ppm with 
the pyrrolizidine alkaloid monocrotaline [Ref 61. A no effect level of 1 ppm in the diet has been 
hypothesized for monogastric animals such as pigs, poultry and rats [Ref 61. 

Analysis of several plant samples of Echium plantagineum from New South Wales revealed a 
total alkaloid content of about 0.3% [Ref 61. The maximum level of total alkaloid measured was 
0.9% [Ref 61. 

Pyrrolizidine alkaloids are not lipophillic therefore they would not be expected to be present in the 
oil. This was confirmed in an analysis of the alkaloid content of the Echium plantagineum meal, 
the crude seed oil and the Super Refined@ oil (Crossential SA14) was carried out by Prof Dr 
Michael W ink at Ruprecht-Karls-Universitat Heidelberg. The pyrrolizidine alkaloids were extracted 
in 0.5 M  hydrochloric acid and converted to the free base by reduction with zinc powder. The 
basified solution underwent solid-liquid extraction before being analyzed using capillary GLC and 
GLC-MS (El and Cl-MS). Senecionine [CAS number 130-01-81 was used as an external standard 
for quantification. The Echium plantagineum meal contained 0.1 milligrams/gram total alkaloids. 
No alkaloids were detected in the crude seed oil or the Super Refined@ oil (Crossential SA14). 
The detection limit for this method was ~1 micrograms/gram. 

Additional testing carried out on two production batches of Crossential SA14 identified the 
pyrrolizidine alkaloid content as less than 4 ng per gram of oil. A copy of the test results supplied 
by the contract testing laboratory are included in Appendix 6. 

Cytochrome C allergens have been isolated from the pollen of Echium plantagineum [Ref 71. In a 
rural area of Australia 60% of subjects with respiratory allergy were found to give positive skin 
test reactions to Echium plantagineum pollen extract and a similar number gave positive 
radioallergosorbent test (RAST) tests [Ref 81. In a case of allergic rhinitis to Echium plantagineum 
symptoms developed on exposure to both the flowering and dried plants [Ref 91. Challenge tests 
with pollen and particulate plant debris including plant hairs also produced symptoms [Ref 91. 

The chromatographic technique used in Super Refining@ will act to filter out any pollen or 
particulate plant debris in the oil. To confirm the absence of Cytochrome C allergens in the Super 
Refined@ oil a  total protein test has been performed using Bradford Reagent. The absorbance at 
595nm of the colored product of the reaction of protein and Bradford Reagent was measured. 
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Cytochrome C allergens isolated from the pollen of echium plantagineum were characterized as 
proteins with a molecular weight of 12,800 [7]. 

It can be assumed that the maximum Cytochrome C allergen concentration is equivalent to the 
total protein content. Using standards a total protein content of less than 19.85pg/gram of oil was 
determined. However problems associated with the low solubility of echium oil in the aqueous 
reagent meant that the aqueous reagent phase and echium oil (dissolved in hexane) phase had 
to be mixed vigorously before measurement of the sample solution using UV spectrometry at a 
wavelength of 595nm. This is not ideal and therefore a visual inspection of the sample, standards 
and blank was carried out. A total and recordable protein content (and therefore a Cytochrome C 
allergen content) of less than 1 pg/gram of oil was ascertained by this means. 

Agrochemical products could potentially be used at two stages within the production cycle of 
echium, pre-drilling for weed control or as a pre-harvest desiccant. 

Weed control strategies for echium are fundamentally based on drilling into what is termed a stale 
seedbed. This is essentialy one in which as many weed seeds have been stimulated to germinate 
and grow as possible and are subsequently controlled. Thereby leaving a minimal weed seed 
burden to cause problems in the following echium crop. The control of germinated weeds can 
either be by cultivation methods or by the use of herbicides. Due to their being no crop present 
when applied these herbicides can be non-selective and either systemic or contact in action. 
Products used are commonly based around actives such as Glyphosate, Paraquat, Diquat and 
Glufosinate-Ammonium. As all are broken down on contact with the soil residues are not a 
problem for the following echium crop which is not drilled at the time of application. 

Mechanical swathing has been shown to be by far the best method of enhancing maturity and 
harvest for echium to the extent that it is the only practice that Kings recommend their growers to 
use. 
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Specification 
Parameter 
Acid value 
Hazen colour 
Iodine value 
Peroxide value 
Saponification value 

Product Specification 
2 maximum 
200 maximum 
160 (min) 
5 maximum 
160 (min) 

Anticipated use 
Crossential SA14 is a vegetable oil rich in both omega-6 and omega-3 polyunsaturated fatty 
acids. It is intended to be incorporated into dietary supplements. 

Dietary supplements of omega-6 and omega-3 fatty acids are normally offered in the form of 
gelatin capsules or oral emulsions. The addition of Vitamin E or other antioxidants to these 
formulations is recommended in accordance with the rules in effect in country of sale [Ref lo]. 

Oils rich in omega-6 fatty acids currently available on the market include blackcurrant seed oil, 
borage oil, evening primrose oil, soybean oil and safflower oil. Oils rich in omega-3 fatty acids 
currently available on the market include flax oil, herring oil, mackerel oil, menhaden oil, sardine 
oil and tuna oil. Omega-3 rich oils have been incorporated into breakfast cereals, milk, margarine, 
spreads, bread, cheese, yogurt, cocoa, soft drinks, tea, confectionery, cookies and infant foods 
[Ref 12][Ref 13][Ref 141. Omega-3 enriched products are currently marketed in Japan, Korea, 
Taiwan and Europe including the United Kingdom and Scandinavia. In addition a 
docosahexaenoic acid enriched product has been fed to chickens in order to produce DHA 
enriched eggs [Ref 12][Ref 131. These eggs are marketed in several countries including 
Germany, Spain, Portugal, Belgium, Luxembourg, Norway and Andorra, USA and Canada. 

An analysis of seventeen brands of encapsulated fish oil products purchased in the USA, UK and 
Canada during 1984-l 988 identified eicosapentaenoic acid levels of between 80 - 
302milligrams/gram and docosahexaenoic acid levels of between 78 - 254milligrams/gram [Ref 
151. 

A similar analysis of encapsulated evening primrose oil products identified gamma linolenic acid 
levels of between 1.9 - 10.5 expressed as percentage weight of total fatty acids and linoleic acid 
levels of between 60.1 - 75.8 [Ref 161. 

Several brands of omega-3/omega-6 fatty acid blends are currently marketed in USA. These 
include EfamarineTM (capsules and emulsion), Essential MaxTM (capsules and bottled oil blend) 
and Omega TwinTM (oil blend). An omega-3 / omega-6 fatty acid blend which is currently 
marketed [Efamarine”] in the form of capsules and an oral emulsion provides 68milligrams of 
gamma linolenic acid, 34 milligrams of eicosapentaenoic acid and 22 milligrams 
docosahexaenoic acid per daily intake. The daily intake of 2 gelatin based capsules contains in 
addition 20 milligrams of vitamin E (as D alpha tocopheryl acetate). The daily intake of 1 tsp (5ml) 
of oral emulsion based on high oleic acid sunflower oil contains in addition 10 milligrams vitamin 
E (as DL-alpha tocopheryl acetate) The omega-3 / omega-6 fatty acid blend is provided by 
combining evening primrose oil and a marine fish oil. Essential MaxTM liquid provides 3 g alpha 
linolenic acid, 6 g linoleic acid and 1.8 mg gamma-linolenic acid per tablespoonful. The 
recommended dose is one and a half tablespoonful per 100 Ibs body weight which translates to 
6.75 g alpha-linolenic acid, 13.5 g of linoleic acid and 4.05 mg of gamma linolenic acid per day for 
an adult of average body weight of 150 Ibs. Omega Twin TM liquid is a blend of flax oil and borage 
oil that provides 510 to 1020 mg gamma linolenic acid, 2.35 to 4.70 g linoleic acid and 5.20 to 
10.40 gram alpha linolenic acid per day. 

In comparison 500milligrams capsules based solely on Crossential SA14 would provide 58 
milligrams of gamma linolenic acid and 64milligrams of stearidonic acid. 
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We do not intend to sell Crossential SA14 direct to consumers. Crossential SA14 will be sold to 
dietary supplement manufacturers throughout the USA as an alternative to existing oils and fats 
rich in omega-6 or omega-3 polyunsaturated fatty acids. We consider that the main application for 
Crossential SA14 will be as a dietary supplement. This will be in capsule form or a blend with 
other nutritional oils with a likely level of consumption of either 500 mg 
to 3000 mg per day. Crossential SA14 will be marketed as possessing the benefits of both 

omega-3 and omega-6 essential fatty acids. 

Nutritional data 
Total fat intake: 
Dietary fat is essential for health and the FAONVHO expert consultation on fats and oils in human 
nutrition have recommended that fat should constitute between1 5% - 35% of energy intake [Ref 
171. Adequate dietary fat intakes are considered particularly important prior to and during 
pregnancy and lactation [Ref 171. The FAONVHO joint expert consultation recommended that 
women of reproductive age should consume at least 20% of their energy from fat [Ref 171. A 
calorific fat intake of approximately 20% is normally used clinically in hospitalized patients who 
are infected or at risk of becoming so [Ref 181. The American Heart Association recommends that 
total fat intake should be no more than 30% of total calorific intake. 

The American Heart Association recommends saturated fat intake to be between 7 - 10% of total 
calories, a monounsaturated fat intake of up to 15% of total calories and polyunsaturated fat 
intake of up to 10% of total calories. The American Heart Association also recommends 
cholesterol intake should be less than 300 milligrams per day. 

Americans are estimated to consume fats and oils at a level of 34 to 37% or more of their daily 
calories [Ref 191. The average number of calories consumed per person per day is 2500 [Ref 191. 
Since 1 gram of fat produces 9 calories this amounts to 110 grams of fat per person per day [Ref 
191. Levels of fat consumption reported for developed countries include, Denmark 160 grams per 
day, New Zealand 155 grams per day, United Kingdom 142 grams per day and Canada 142 
grams per day [Ref 191. The 1979 figures for the United states estimated fat consumption to be 
around 168 grams per day of which 34% was saturated, 40% monounsaturated and 15% 
polyunsaturated [Ref 191. 

Crossential SA14 contains on average 11 .l% of saturated fatty acids. This compares to levels of 
saturated fatty acids in omega-6 rich vegetable oils of 8.3% blackcurrant seed oil, 13.6% borage 
oil, 9% evening primrose oil, 16% soybean oil and 10.1% safflower oil [Ref 201. The level of 
saturated fatty acids in herring oil is 26.1% and in mackerel is 27.5% [Ref 201. 

Omeqa-6 fattv acids: 
About 1% of daily calories (an average of 3 grams) linoleic acid is enough to relieve the 
symptoms of deficiency of this essential fatty acid and therefore represents a minimum daily 
requirement [Ref 191. The optimum dose of linoleic acid is considered to be between 3-6% (9-18 
grams on average) [Ref 191. The FAONVHO expert consultation on fats and oils in human 
nutrition have recommended that linoleic acid should provide between 4-l 0% of energy [Ref 171. 

Crossential SAI 4 contains on average 15.4% of linoleic acid and 11.5% of its metabolite gamma 
linolenic acid. Omega-6 rich vegetable oils such as blackcurrant seed oil, borage oil, evening 
primrose oil, soybean oil and safflower oil all provide significantly higher levels of linoleic acid. 
Gamma linolenic acid levels vary greatly from 0% for safflower oil to 10% for evening primrose oil 
and 20.68% for borage oil [Ref 201. 

Omeqa-3 fattv acids: 
The daily requirement and optimum dose of alpha linolenic acid is not known [Ref 191. A level of 
0.54% of daily calories was required to reverse symptoms of alpha linolenic acid deficiency in a 6 
year old girl [Ref 191. An optimum dose is hypothesized for alpha-linolenic acid of 6 grams per 
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day [Ref 191. It is estimated that 95% of affluent people would benefit from dietary 
supplementation with omega-3 fatty acids [Ref 191. 

The average western diet contains lower quantities of omega-3 than omega-6. The dietary intake 
of total omega-3 fatty acids in the United Kingdom was estimated to be 250 milligrams per capita 
in 1992 [Ref 141. Data from 1985 on the US national food supply indicates a level of 50milligrams 
per capita per day of eicosapentaenoic acid and 80milligrams per capita per day for 
docosahexaenoic acid [Ref lo]. 

Crossential SAI 4 contains on average 30.7% of alpha-linolenic acid and 12.8% of its metabolite 
stearidonic acid. In comparison the total omega-3 fatty acid content of fish oils is 7.46% herring 
and 19.83% mackerel [Ref 201. Although vegetable oils on the market such as corn and sunflower 
oil contain high levels of omega-6 fatty acids they usually have very low levels of omega-3 fatty 
acids [Ref 211. Blackcurrant seed oil is an exception in that it contains 11.4% of alpha-linolenic 
acid and 3.02% of stearidonic acid. 

Omega-6:omeoa3 ratio: 
The delta -6- desaturase step is considered to be rate limiting and incorporation of high levels of 
linoleic or alpha-linolenic acid does not seem to raise the levels of their corresponding metabolites 
[Ref 211. However administration of the metabolites of linoleic and alpha linolenic acid usually 
raises the levels of that metabolite and its elongation products in human plasma [Ref 211. 

Dietary supplementation with oils rich in linoleic acid, such as safflower oil, did not increase 
omega-6 fatty acid content of human milk [Ref 211. Whereas oils rich in gamma linolenic acid 
such as evening primrose oil and black currant seed oil increased the levels of dihomo gamma 
linolenic acid in human milk two fold [Ref 211. 

The occurrence of eicosapentaenoic acid in the liver and plasma was two fold higher for rats 
whose diet was supplemented with the ethyl ester of stearidonic acid than with the ethyl ester of 
alpha-linolenic acid [Ref 221. 

In a comparison of various combinations of omega-3 and omega-6 methyl ester mixtures it was 
demonstrated that gamma linolenic acid and its metabolites were incorporated more favorably 
into liver phospholipids than stearidonic acid and its metabolites [Ref 231. Switching the omega-6 
content from linoleic to gamma-linolenic increased the omega-6:omega-3 ratio two fold [Ref 231. 
Whereas switching the omega-3 content from alpha linolenic to stearidonic acid decreased the 
omega6:omega3 ratio by 30% [Ref 231. 

The enzymes that convert omega-6 and omega-3 fatty acids are slower by a factor of four in the 
case of omega-3 fatty acids [Ref 191. However, detailed kinetic analysis of prostaglandin 
biosynthesis from omega-6 and omega-3 fatty acids indicated a four fold difference in favour of 
omega-6 [Ref 241. 

A ratio of linoleic to alpha-linolenic acid of between 51 and IO:1 is recommended in the diet [Ref 
171. The FAONVHO expert consultation on fats and oils in human nutrition have recommended 
that linoleic acid should provide between 4-10% of energy [Ref 171. Therefore alpha-linolenic acid 
should provide between 0.4%-2% of energy depending on the amount of linoleic acid in the diet. 

The average western diet contains lower quantities of omega-3 than omega-6. The dietary intake 
of total omega-3 fatty acids in the United Kingdom was estimated to be 250milligrams per capita 
in 1992 which represents only 0.09% of dietary energy [Ref 141. Analysis of the diet of healthy 40 
year old men in Edinburgh indicated that linoleic acid intake was low but still represented 3% of 
energy levels [Ref 211. It is estimated that 95% of affluent people would benefit from dietary 
supplementation with omega-3 fatty acids [Ref 191. 
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Crossential SA14 offers high levels of both omega-6 (43.5%) and omega-3 (26.9%) fatty acids in a 
single oil of plant origin. It is rich in the metabolites of linoleic (11.5%) and alpha linolenic acid 
(12.8%) that are not affected by the rate limiting delta-6-desaturase step. The activity of the delta- 
6-desaturase enzyme is known to be inhibited by a number of factors, including diabetes, stress, 
excess saturated fats, high alcohol intake, smoking and viral infections. This can lead to 
deficiencies in the levels of the various essential fatty acids [Ref 251. 

Microbiological data 
Crossential SA14 is an anhydrous system and therefore will not support microbiological growth. 
In addition the chromatographic technique used in Super Refining@ will act to filter out any 
microbial organisms. The absence of microbiological contamination has been confirmed by 
testing a sample of the oil. Analytical report is attached in appendix 7. 

Toxicological data 
Echium plantanineum: 
Echium plantagineum and its products have not hitherto been used for human consumption to a 
significant degree. Human exposure to the plant is limited to its use in the manufacture of honey. 
Experimental and field evidence is available on the effects in animals of ingestion of Echium 
plantagineum. 

Echium plantagineum occurs over significant areas of farmland in Australia [Ref 61. The young 
growth is eaten readily by livestock [Ref 61. The plant is considered a weed in good pastures 
while on poor country it is considered as a reserve fodder [Ref 51. Measurements of herbage dry 
matter content, nitrogen content and digestibility of Echium plantagineum indicate that it would be 
nutritious forage for grazing animals [Ref 261. However the presence of pyrrolizidine alkaloids in 
the plant means that there is a risk that grazing animals will be poisoned [Ref 61. The level of 
pyrrolizidine alkaloids is normally between O.l-0.3% of the dry weight of the whole plant but levels 
as high as 0.9% have been reported [Ref 271. 

Field evidence strongly indicates that horses, pigs and to a lesser extent sheep are all affected 
[Ref 61. Experimental evidence includes a study by the New South Wales Department of 
Agriculture in which young pigs were fed 15% Echium plantagineum in the diet [Ref 61. All 
developed the typical chronic liver damage within 5 months and one animal died within 4 months 
[Ref 61 

Echium plantagineum was fed as the sole diet to crossbred sheep with or without a history of 
previous access to the plant in a pen feeding trial [Ref 281. Compared to a control group receiving 
a diet of lucerne chaff and oats, sheep on the Echium diet lost weight and deaths occurred [Ref 
281. Histological examination produced evidence of excessive copper accumulation in the liver 
and biochemical evidence of liver toxicity and was usually accompanied by pyrrolizidine alkaloid 
damage [Ref 281. It was concluded that Echium plantagineum alone was not suitable fodder for 
sheep [Ref 281. 

There were no mortalities involving pyrrolizidine alkaloid poisoning in crossbred sheep grazing 
pasture for 19 months where Echium plantagineum constituted a considerable portion of the 
available forage [Ref 291. Histological evidence of moderately severe liver damage associated 
with high liver copper concentrations was found in at least one sheep [Ref 161. Sheep on the 
Echium plantagineum diet were significantly lighter and grew less wool compared with sheep on 
Echium free pasture [Ref 291. 

Young rats fed 40% Echium plantagineum for two weeks suffered 70% mortality within 5-l 3 
weeks [Ref 301. Young rats fed 20% Echium plantagineum for alternate two week periods with a 
control feed had 50% mortality in 21 weeks [Ref 301. Adult rats fed Echium plantagineum 
continuously all died within 7-l 6 weeks at the 40% level and 37-40 weeks at the 20% level [Ref 
301. The rats died with a mixture of acute and chronic liver damage [Ref 301. Tumors, 3 benign 
and I malignant, of a type observed in carcinogenesis experiments with other pyrrolizidine 
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alkaloids developed in survivors of the study on adult rats fed 20 % Echium plantagineum [Ref 61. 
The number of tumors was below the significance level [Ref 61. 

Echium plantagineum is known to secrete nectar that is gathered by bees and it is used 
extensively by apiarists [Ref 61. It is estimated that honey from Echium plantagineum constitutes 
about 10-l 5% of total Australian production [Ref 61. The honey is sold mainly as blends with other 
honey. Honey prepared from Echium plantagineum has been shown to contain between 0.27 - 
0.95ppm alkaloids [Ref 311. The possible intakes of pyrrolizidine alkaloids from this source are 
considered to be very low [Ref 61 

All the toxicological findings reported are consistent with pyrrolizidine alkaloid poisoning. 
Pyrrolizidine alkaloids are not lipophillic therefore they would not be expected to be present in 
Echium plantagineum oil. An analysis of the alkaloid content of the crude and Super Refined@ oil 
and the Echium plantagineum meal has been carried out. The meal contained 0.1 milligrams/gram 
total alkaloids. No alkaloids were detected in the crude or Super Refined@ oils. The detection limit 
was cl micrograms/gram. 

Component fattv acids: 
The lipid profile for Crossential SA14 is similar to that of Borage oil and Blackcurrant oil [Appendix 
91. Both borage oil and blackcurrant oil are widely used as ingredients of cosmetics, 
pharmaceuticals, foods and food supplements [Ref 321, [Ref 331. The major fatty acids found in 
Crossential SA14 are as follows: 

Palmitic acid is the most widely occurring saturated fatty acid and is present in most commercial 
oils [Ref 201. It is found in large quantities in fish oils (lo-30%) and tropical fats such as coconut 
(6.9%) palm kernel (6.5-l 1%) and palm (32-59%) oils [Ref 19][Ref 201. Crossential SA14 
contains on average 7.1% palmitic acid. 

Stearic acid is found in abundance in tallow (530%), cocoa butter (30-36%) and shea nut butter 
(44%) [Ref 191 [Ref 201. Crossential SA14 contains on average 4.0% stearic acid. 

Oleic acid is the most widely occurring natural fatty acid and is found in practically all lipids [Ref 
201. It is found in large quantities in olive (43.7-83%), almond (65-70%) and peanut (37.9%) oils 
[Ref 191. Oleic acid is also manufactured in the body [Ref 19][Ref 201. Crossential SA14 contains 
on average 17.3% oleic acid. 

Linoleic acid is found in safflower (75.3%), sunflower (68.5%), soybean (53%) and sesame (45%) 
oils [Ref lS][Ref 201. Crossential SA14 contains on average 15.4% linoleic acid. 

Linolenic acid is the major fatty acid found in plant leaves, stems and roots and other 
photosynthetic organisms [Ref 201. Flax seed is the richest source of ALA with over 50%, Chia 
and kukui (candlenut) contain about 30%, hemp seed around 20% [Ref 191. Pumpkin seed oil 
may have up to 15%, canola up to 10% and walnut between 3-l 1% [Ref 191. Soybean oil 
normally contains 5-7% [Ref 191. Crossential SA14 contains on average 30.7% ALA. 

The richest source of GLA is borage oil (20%) followed by black currant seed oil (15%) and 
evening primrose oil (9%) [Ref 191. Crossential SA14 contains on average 11.5% GLA. 

Stearidonic acid is found in fish oils such as mackerel (2.47%), herring (1 .l-2.8%), sardine (2.9%) 
and menhaden (0.8-3.6%) [Ref 201. The most well known plant source of stearidonic acid is black 
currant seed oil (3%) [Ref 191. Crossential SA14 is characterized by higher levels of alpha-linolenic 
and stearidonic acids than observed in other plant oils such as borage oil and blackcurrant seed oil. 
Crossential SA14 contains on average 12.8% stearidonic acid. 

Omega-6 & omeaa-3 fattv acids: 
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Crossential SA14 is considered to be substantially equivalent to existing oils and fats on the 
market which are rich in essential fatty acids. Essential fatty acids is a term used to describe fatty 
acids which are needed in order to manufacture body lipids, biological membranes and hormone 
like substances such as prostaglandins but which cannot be synthesized in the body and therefore 
must be obtained from the diet [Ref 34][Ref 351. Only two fatty acids are truly essential, linoleic acid 
and alpha-linolenic acid, the remaining polyunsaturated fatty acids are derived from these by a 
sequence of desaturation and elongation steps. Linoleic acid is the precursor for the omega-6 
series of fatty acids which are found primarily in plant oils whereas alpha-linolenic acid is the 
precursor for the omega-3 series of fatty acids which occur mainly in green leafy vegetables and 
oily fish [Appendix lo] [Ref 351. 

Both series of essential fatty acids are the starting materials for the manufacture of a group of 
complex hormone like compounds known collectively as eicosanoids which include the 
prostaglandins, leukotrienes, prostacyclins and thromboxanes. The eicosanoids have profound 
physiological activity even at extremely low concentrations. They are implicated in the functions of 
the nervous, cardiovascular and immune systems and can also affect the function of both the 
endocrine and exocrine glands. 

The correct balance between the various eicosanoids is required in order to maintain good health. 
The ratio of omegaS:omega-3 in the body is about 1 :I in the brain, 51 in fat tissue and 4:l in 
other tissues [Ref 191. The levels of the eicosanoids can vary during different stages in the 
development of the body, with age and during the menstrual cycle. In addition the activity of delta-6- 
desaturase, an enzyme system involved in the metabolism of essential fatty acids, is known to be 
inhibited by a number of factors, including diabetes, stress, excess saturated fats, high alcohol 
intake, smoking and viral infections. This can lead to deficiencies in the levels of the various 
essential fatty acids [Ref 251. The same enzymes are used to metabolize both the omega-3 and the 
omega-6 series of essential fatty acids and it is believed that the metabolites of alpha-linolenic acid 
will compete for these enzymes with the metabolites of linoleic acid. 

A number of diseases exhibit deficiencies in the various essential fatty acids and this has led to 
research into the pharmacological effects of omega-6 and omega-3 fatty acids as outlined below: 

Cardiovascular disease: 
The benefits of long chain polyunsaturated fatty acids in the prevention of cardiovascular disease 
has long been recognized. Modest supplementation of the diet with fish oil has a dramatic effect in 
reducing coronary death and doses of as little as 15Omilligrams of eicosapentaenoic acid per day 
inhibit platelet aggregation [Ref 251. Research into the effects of omega-3 fatty acids on the 
cardiovascular system indicates that these effects are small but cumulative resulting in a dramatic 
reduction in the risk of coronary heart disease, especially when used alongside standard therapy 
and lifestyle changes [Ref 361. The combination of beneficial effects involved include, increased 
nitric oxide formation, a reduction in platelet-activating factor, thromboxane and fibrinogen levels, 
reduction of high blood pressure (both systolic and diastolic) and anti-arrhythmic effects [Ref 361. 
Patients with glycogen storage disease type-l taking fish oil supplements showed improvements in 
hypertriglyceridemia and hypercholesterolemia after three months [Ref 371. Withdrawal of fish oil for 
a further three months resulted in a return to pretreatment abnormalities in plasma lipid and 
lipoprotein levels [Ref 37].Omega-3 triglyceride treatment was associated with epistaxis in 8 out of 
11 patients and prolonged bleeding time was noted in 3 patients [Ref 381. 

Triglycerides of essential fatty acids have been utilized in pharmaceutical compositions for oral and 
parenteral application in the treatment and prevention of diseases caused by platelet aggregation 
such as thrombotic inflammation and arterial sclerosis [Ref 391. The UK Medicines Committee has 
licensed the use of certain fish oil preparations in patients at risk of ischemic heart disease and/or 
pancreatitis and for the treatment of hypertriglyceridemia [Ref 1 I]. 

Gamma-linolenic acid and dihomo-gamma-linolenic acid also have a number of beneficial effects on 
the cardiovascular system including inhibition of platelet aggregation, reduction of blood pressure, 
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vasodilation, lowering of cholesterol levels as well as inhibition of vessel wall smooth muscle and 
fibrous tissue proliferation [Ref 251. There is evidence that low tissue and dietary linoleic acid 
content is associated with high incidence of coronary heart disease [Ref 211. In patients with total 
cholesterol levels of >300milligrams/decilitre the risk factor for atherosclerosis dropped from 6.34 to 
3.48 with a daily dose of 6 x 450milligrams capsules of black currant seed oil for 12 weeks [Ref 
4O][Ref 411. 

Osteoporosis: 
Both omega-3 and omega-6 essential fatty acids appear to work synergistically to increase calcium 
absorption from the gut, reduce its excretion in urine and promote its deposition in bone rather than 
kidneys and arterial walls [Ref 251. The essential fatty acids may therefore prove useful in the 
treatment of osteoporosis [Ref 251 

Diabetes: 
Impairment of the metabolism of essential fatty acids in diabetic animals is believed to be 
responsible for a number of long term complications including damage to the eyes, nerves and 
kidneys [Ref 251. 

There is conflicting evidence regarding the effects of omega-3 fatty acids in diabetic patients [Ref 
421. It is generally agreed that glucose control is not hampered in patients with insulin dependent 
diabetes [Ref 421. Some studies have shown deterioration in glucose homeostasis for patients with 
non-insulin dependent (adult onset) diabetes [Ref 421. However some of these studies had not 
corrected for the high energy content of the fish oil [Ref 421. 

Gamma-linolenic acid is able to prevent diabetes induced reduction in nerve conduction velocity 
and reverse diabetic nerve damage in animals and humans [Ref 431, [Ref44]. The exact 
mechanism is not clear but it is proposed to act by altering nerve blood flow [Ref 251. Studies in 
which gamma linolenic acid was provided in combination with eicosapentaenoic acid and 
docosahexaenoic acid produced slightly but not significantly better results [Ref 451. In combination 
with antioxidants (alpha lipoic acid), gamma linolenic acid was shown to act synergistically in 
prevention of a reduction in diabetic nerve conduction velocity deficit [Ref 441. 

Kidnev Disorders: 
Animal studies have indicated potential benefits for fish oil therapy in the treatment of kidney 
disorders [Ref 461. Fish oils are reported to delay the onset of nephritis and reverse proteinuria, 
prevention of nephrotoxicity and reversal of dyslipidemia from cyclosporine has also been 
demonstrated [Ref 461. 

Asthma: 
In a double blind study in 12 asthmatic subjects a 23% increase in forced air volume was 
observed after 9 months of consuming 1 gram of eicosapentaenoic acid and docosahexaenoic 
acid per day [Ref 471. In a study on 8,960 current or former smokers there was an inverse 
relationship between omega-3 fatty acid intake and risk of obstructive pulmonary disease [Ref 
471. 

Rheumatoid Arthritis: 
Fish oil supplements containing essential fatty acids are reported to have beneficial effects on the 
symptoms of rheumatoid arthritis whilst offering few, if any, side effects at the levels used [Ref 251. 
Modest clinical improvements usually emerge after 12 weeks of treatment and peak around 18 to 
24 weeks [Ref 361. The levels of eicosapentaenoic acid and docosahexaenoic acid required to 
produce a beneficial effect is around 90milligrams per kilogram of bodyweight per day [Ref 471. 
Stearidonic acid was as effective as eicosapentaenoic acid in inhibiting 5-lipoxygenase when tested 
in vitro [Ref 481. The use of stearidonic acid and oils rich in this acid such as black currant seed oil 
and certain fish oils in anti-inflammatory pharmaceuticals administered orally, rectally, enterally or 
parenterally is patented in the US [Ref 491. 
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Gamma-linolenic acid has also proved effective in treating human rheumatoid arthritis [Ref 25][Ref 
501. Both gamma-linolenic acid and dihomo-gamma-linolenic acid have demonstrated anti- 
inflammatory effects in animals and humans although these effects are subtly different from those 
demonstrated by eicosapentaenoic acid [Ref 251. Acute and chronic inflammatory response in the 
rat was markedly reduced when fed with diets containing 15% borage seed oil (equivalent to 23% 
gamma-linolenic acid) [Ref 511. Patients given six 500milligrams capsules per day of black currant 
seed oil (equivalent to 525milligrams of gamma linolenic acid) for six weeks reported modest clinical 
improvement compared to a control group taking sunflower seed oil [Ref 521. In a double blind 
study on human patients of rheumatoid arthritis, GLA given as a free fatty acid in the dose of 2.8 g 
per day afforded significant improvement in the symptoms [Ref53]. In another clinical trial, gamma 
linolenic acid given in the dose of 1.4 g per day as borage oil showed significant improvement in 
symptoms (joint tenderness, joint swelling, morning stiffness, grip strength, and ability to do daily 
activities) of arthritis over placebo [Ref 541. 

Skin Disorders: 
Mild to moderate improvement in psoriatic lesions was reported in 8 out of 13 patients consuming 
60 grams of fish oil (equivalent to 10.8 grams of eicosapentaenoic acid per day) [Ref 471. Patients 
with atopic eczema given 10 grams of fish oil daily for 12 weeks showed significant improvement 
with regard to scaling, itching and subjective assessment of overall severity in comparison with a 
control group receiving olive oil [Ref 211. 

Polyunsaturated fatty acids have demonstrated a protective effect against damage to muscle by 
free-radicals. As free-radicals are implicated in skin damage and skin cancer the effects of fish oil 
supplements on skin exposed to UV has been investigated. Levels of 1 Og/day of an omega-3 
triglyceride containing 18% eicosapentaenoic acid and 12% docosahexaenoic acid reduced the 
amount of sunburn which occurred in volunteers exposed to UV [Ref 551. A reduction in the 
sensitivity to UV provocation of a papular response was also observed at this level in light sensitive 
patients suffering from moderate or severe polymorphic light eruption [Ref 561. 

Treatment of atopic eczema with gamma-linolenic acid has shown modest beneficial effects [Ref 
251. An evening primrose oil formulation containing 8-9% gamma-linolenic acid and 71-74% linoleic 
acid has been approved by the UK Department of health for the treatment of atopic eczema [Ref 
211. Studies using a mixture of 80% evening primrose oil and 20% fish oil have been reported to 
give better results than evening primrose alone in the treatment of atopic eczema [Ref 451. In a 
pilot double blind study infantile seborrheic dermatitis cleared up in all the children treated with a 
cream containing 40% borage oil [Ref 361. Nine children out of the placebo group showed no 
improvement and the remaining six members of the placebo group showed slight improvement 
ascribed to the mild keratolytic effects of the cream base [Ref 361. Six out of nine patients with 
biliary pruritus showed significant improvement in symptoms when given 8 x 500milligrams 
capsules of an evening primrose oil preparation for 12 weeks [Ref 211. Patents have been applied 
for covering the use of essential fatty acid derivatives in the treatment of skin disorders such as 
psoriasis [Ref 571 

Anti-inflammatorv Properties: 
Stearidonic acid has been shown to possess anti-inflammatory properties [Ref 491. Croda has 
investigated the anti-inflammatory activity of Crossential SA14 on the production of certain UVB 
induced inflammatory mediators. The reconstructed skin model ZKI 301 was chosen since it is 
known to produce inflammatory mediators such as PGE;! (Prostaglandin Ez) and IL-l alpha 
(Interleukin 1 alpha). The model has been used previously to demonstrate the anti-inflammatory 
effects of indomethacin, a nonsteroidal anti-inflammatory drug [Ref 381, using ultraviolet radiation to 
artificially stimulate the skin. PGE2 (Prostaglandin E2) is a strongly pro-inflammatory eicosanoid, it is 
indicative of membrane perturbation events which activate the release of arachidonic acid IL-I 
alpha (Interleukin 1 alpha) is a cytokine released in response to chemical insult or inflammatory 
stimuli. 
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The ZKI 301 tissues were exposed to ultraviolet irradiation to induce an inflammatory response and 
the levels of a number of inflammatory mediators were used as endpoints, In the first study carried 
out the levels of PGE2 (Prostaglandin E2) and IL-I alpha (Interleukin 1 alpha) were measured 
[Appendix 111. Crossential SA14 reduced the levels of UVB stimulated PGE2 release. 

In the second study carried out the levels of PGEp (Prostaglandin E2) and TNF alpha (Tumor 
Necrosis Factor alpha) were measured [Appendix 121. Crossential SAI 4 reduced the levels of UVB 
stimulated PGE? release. The levels of TNF alpha induced were at or near the detection limit of the 
assay and therefore effects on the production of this cytokine could not be determined. Both studies 
demonstrated that Crossential SA14 was non-cytotoxic and non-phototoxic, indeed Crossential 
SA14 may possess UVB protective effects. 

Cancer: 
Omega-3 essential fatty acids in vitro and in vivo are also reported to slow malignant cell 
proliferation, kill malignant cells and enhance susceptibility to conventional cytotoxic agents without 
harming normal cells [Ref 251. The methyl ester of linolenic acid and the polyunsaturated fatty acids 
derived from it demonstrated anti-mutagenic activity on busulfan induced genotoxicity in Chinese 
hamsters [Ref 581. 

There is abundant data demonstrating higher incidence of tumors of the mammary gland, intestine, 
skin and pancreas in animals fed high fat diets compared to animals fed low fat diets [Ref 171. In 
experimental animal models of cancer diets high in omega-6 fatty acids produced the greatest 
incidence and size of tumors [Ref 471. However in human populations the total fat content of the 
diet rather than the type of fat appears to have greater influence on incidence of cancer [Ref 171. 
Inter-country studies indicate that levels of omega-6 fatty acids of around 4-8% of energy are not 
correlated with breast cancer [Ref 171. 

Gamma-linolenic acid and dihomo-gamma-linolenic acid in vitro have been reported to kill 40 
different human cancer cell lines within 5-7 days at concentrations which do not harm normal cells 
[Ref 251. In addition, gamma-linolenic acid reduces the motility and invasiveness of cancer cells 
within hours [Ref 251. The methyl ester of linoleic acid demonstrated anti-mutagenic activity on 
busulfan induced genotoxicity in Chinese hamsters [Ref 581. Gamma linolenic acid in the form of 
evening primrose oil was found to inhibit the growth of R3230AC transplantable and of 
dimethylbenzanthracene induced mammary tumors in rats [Ref 451. 

Psychiatric Disorders & Neuropathies: 
Co-administration of arachidonic acid and docosahexaenoic acid in the form of free fatty acids or 
esters is patented for the treatment of the negative syndrome of schizophrenia by oral, enteral, 
parenteral, topical, rectal and vaginal routes [Ref 591. A study in the USA indicated that 
approximately 40% of children suffering from Attention Deficit Hyperactivity Disorder (ADHD), which 
is characterized by behavioral, learning and health problems, exhibit low blood levels of omega-3 
fatty acids [Ref 601. 

Evening primrose oil has been reported to reduce hyperactivity in some children [Ref 211. When 
given to children with mood disorders 67% showed some improvement with evening primrose oil 
compared to a placebo of olive oil [Ref 211. In a placebo controlled trial patients with Alzheimer’s 
disease receiving evening primrose oil showed significant improvements in several tests of cerebral 
function [Ref 451. In a double blind placebo controlled trial schizophrenics receiving evening 
primrose oil showed moderately better Simpson scored for tardive dyskinesia and significantly 
improved psychosis scores [Ref 611. 

Other areas of brain function in which the effects of omega-6 and omega-3 fatty acids have been 
investigated include alcoholism, depression, aggression, dyslexia, Huntingdon’s Chorea, memory 
loss and dementias [Ref 36][Ref 62][Ref 63][Ref 64][Ref 651. 

Premenstrual Svndrome & Endometriosis: 
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A combination of 80% evening primrose oil and 20% fish oil was found to reduce the severity of 
symptoms in a significant number of women suffering from endometriosis [Ref 661. 

Several studies have demonstrated that gamma linolenic acid in the form of evening primrose oil is 
better than placebo in the treatment of premenstrual syndrome and breast pain [Ref 451. Patents 
have been applied for covering the use of essential fatty acid derivatives in the treatment of 
premenstrual syndrome [Ref 671. 

Multiple Sclerosis: 
Oils rich in essential fatty acids, such as evening primrose oil, have been investigated in the 
treatment of multiple sclerosis [Ref 681. Multiple sclerosis patients taking safflower oil supplements 
for two years had less frequent and less severe relapses compared to a control group taking olive 
oil [Ref 171. improved mitogenic response was noted in lymphocytes from multiple sclerosis patients 
receiving evening primrose oil supplements for 85 days [Ref 171. 

Experimental Alleraic Encephalomvelitis: 
Croda have investigated the prophylactic effects of Crossential SAI 4 on the emergence and 
development of neurological Experimental Allergic Encephalomyelitis (EAE) in the Lewis rat 
[Appendix 133. Rats were dosed with 500milIigrams/kilogram bodyweightlday for 3 days prior to 
inoculation and 20 days post-inoculation. Treatment of EAE inoculated Lewis rats with Crossential 
SA14 before and after sensitization for disease did not alter the onset of neurological deficits or 
lessen the duration of the disease under these conditions. No adverse effects were reported other 
than the normal symptoms of the disease. 

Wound Healinn & Infection: 
Wound healing in infants fed for long periods with fat-free parenteral nutrition was found to be 
defective and could be corrected by introducing essential fatty acids into the diet [Ref 691. The 
influence of total parenteral nutrition of blackcurrant seed oil compared to soy oil on the metabolic 
response of acute operatively stressed guinea-pigs to endotoxin has been investigated [Ref 701. 
No beneficial effects were observed with gamma-linolenic acid at the levels used in this study 
[Ref 701. Arachidonic acid significantly enhanced human neutrophil antiparasitic activity to 
Plasmodium falciparum asexual blood forms [Ref 711. 

Fish oil has been shown to improve survival of Guinea-pigs exposed to endotoxin [Ref 18][Ref 
471. Substitution of half the safflower oil administered to burn patients with fish oil led to a 
reduction in wound infection and mortality and a shorter stay in the hospital [Ref 471. 
Eicosapentaenoic acid and docosahexaenoic acid enhanced human neutrophil antiparasitic 
activity to Plasmodium falciparum asexual blood forms [Ref 711. 

At the end of a 3 month trial 85% of myalgic encephalomyelitis (ME) patients receiving a 
combination of 80% evening primrose oil and 20% fish oil reported themselves better compared to 
17% receiving a placebo [Ref 481. AIDS patients taking a combination of evening primrose oil and 
fish oil showed significantly increased CD4 lymphocytes and on average gained weight and 
reported reduced fatigue and diarrhea [Ref 721. 

Infant Development: 
Lipids in the fetus rise from 0.1% at 24 weeks to 3-5% at 28 weeks and 1516% at term [Ref 131. 
After birth infants gain on average 9-l 0 grams of fat per day and 40-50% of its energy 
requirement is supplied by fat [Ref 131. Human milk contains substantial quantities of essential fatty 
acid metabolites and therefore their role in infant development has been investigated [Ref 251. 

Bottle fed premature and full-term infants demonstrated increased visual acuity when their diet was 
supplemented with eicosapentaenoic acid and docosahexaenoic acid [Ref 251. In an 8 year follow- 
up study breast-fed premature babies demonstrate higher IQ than formula-fed infants and this was 
believed to be due to docosahexaenoic acid which is present in breast milk but not in infant formula 
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[Ref 171. This theory is supported by animal studies in which docosahexaenoic acid levels in the 
brain correlated directly with performance in learning and intelligence tests. 

Supplementation with a marine oil having an eicosapentaenoic acid: docosahexaenoic acid ratio of 
2:l was found to compromise arachidonic acid levels which adversely affected growth [Ref 171. 
Arachidonic acid appears to play an important role in fetal growth since the levels of this acid 
correlate with head circumference [Ref 251. However supplementation with a marine oil low in 
eicosapentaenoic acid did not compromise weight gain and raised Bayley mental development 
scores at 12 months [Ref 171. 

A supplement based on four parts tuna oil and one part evening primrose oil added to infant formula 
improved neurological visual evoked responses in preterm and term babies [Ref 731. 

Guidelines offered by FAOANHO for formula for preterm babies is 700milligrams linoleic acid, 
50milligrams alpha-linolenic acid, 60milligrams arachidonic acid and 40milligrams of 
docosahexaenoic acid per kilogram bodyweight [Ref 171. This is equivalent to 5.6% of energy as 
parent essential fatty acids and 0.8% as long chain polyunsaturated fatty acids [Ref 171. In 
addition linoleic acid should not exceed 10% of total energy [Ref 171. 

Total parenteral nutrition in the premature infant usually includes 2-4 grams of soybean emulsion 
per kilogram bodyweight per day [Ref 211. The soybean oil emulsion most commonly used for 
parenteral nutrition contains around 50% linoleic acid (omega-6) and 9% alpha-linolenic acid 
(omega-3) [Ref 211. 

For full term infants the corresponding FAONVHO recommended values per kilogram bodyweight 
are 600milligrams of linoleic acid, 5Omilligrams of alpha-linolenic acid, 40milligrams of arachidonic 
acid and 20milligrams of docosahexaenoic acid [Ref 171. The guidelines recommend that the 
essential fatty acid composition of infant formulae and foods for infants up to the age of two 
should be similar to breast milk [Ref 171. The critical role of both omega-6 and omega-3 fatty 
acids is recognized [Ref 171. The ratio of linoleic to alpha-linolenic acid is recommended to be 
between 5:l and IO:1 [Ref 171. 

The FAO/WHO joint expert consultation recommend that the maternal diet should provide an 
additional 3-5 grams per day of essential fatty acids during lactation [Ref 171. 

Reproductive Effects: 
High levels of omega-3 fatty acids in fish oil have been reported to prolong gestation and impair 
parturition in rats [Ref 461. However omega-3 fatty acid supplements of 200milligrams (omega- 
3:omega-6 = 0.8) did not alter any of the indices of gestational performance [Ref 181. Omega-3 fatty 
acid supplements of 480milligrams (omega-3:omega6 = 2.8) did not significantly alter length of 
gestation although dam bodyweight and average pup weight was decreased [Ref 181. There is 
evidence that high fish intakes are associated with longer gestation, higher birth weight and reduced 
incidence of premature birth [Ref 173. 

Gastrointestinal Disturbances: 
Significant clinical improvement was noted in patients with ulcerative colitis, an inflammatory bowel 
disease, receiving fish oil supplements for 12 weeks [Ref 471. Administration of fish oil is reported to 
protect against damage to the gastro-duodenal mucosa caused by aspirin [Ref 741. 

Slight side effects of nausea and eructation have been reported with high doses of the triglycerides 
of omega-3 fatty acids [Ref 381. Other reports of adverse effects include loose motions and 
unabsorbed oil in stools with a purified ethyl ester of eicosapentaenoic acid [Ref 381. 

Acute studies with linoleic acid have shown a protective effect on the gastric mucosa against 
challenge with ethanol but not aspirin [Ref 381. Investigations carried out in animals have 
demonstrated a protective effect for gamma linolenic acid in gastric ulceration [Ref 451. In a three 
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way trial evening primrose oil performed better than fish oil and both performed better than a 
placebo in the treatment of ulcerative colitis [Ref 451. 

Occasional mild gastrointestinal upsets such as eructation and loose bowel motions have been 
reported in clinical trials involving evening primrose oil rich in omega-6 fatty acids [Ref 381. 

Allergic Reactions: 
A 68 year old woman taking omega-3 triglycerides developed fever, myalgia, sore throat and tender 
lymphadenopathy lasting 3 weeks, symptoms recurred 48 hours after restarting treatment [Ref 381. 

Mortal&: 
The effects of dietary polyunsaturated fatty acids on mortality have been investigated in the Multiple 
Risk Factor Intervention Trial (MRFIT) [Ref 751. The Multiple Risk Factor Intervention Trial was a 
randomised clinical trial in coronary heart disease primary prevention involving 12,866 middle-aged 
men determined to be at high risk [Ref 751. Subjects were assigned to either a Special Intervention 
(SI) or Usual Care (UC) group [Ref 751. Only data on the UC group (6,250 subjects) were analysed 
[Ref 751. PUFA intakes were determined by dietary recall interviews at baseline and follow up years 
1, 2 and 3 [Ref 751. The study has been ongoing since 1979 and the following analysis is based on 
deaths up to 1985 representing up to 7.7 years of follow up [Ref 761. Four mortality outcome groups 
were established 1) coronary heart disease (CHD), 2) cardiovascular disease (CVD), 3) cancer 
(CA) and 4) all causes (AC) which represented 75 other causes of mortality in addition to CHD CVD 
and CA. The data was evaluated by proportional hazards regression and quintile analysis 
controlling for age, race, baseline diastolic blood pressure, high and low density lipoprotein 
cholesterol levels, smoking and alcohol [Ref 751. 

There were no significant changes in mortality associated with linoleic acid (C18:2n-6) for any 
mortality group [Ref 751. A significant inverse relationship was noted with C18:3n-3 and CHD, CVD 
and AC mortality when expressed as percentage of total kilocalories and for AC mortality when 
expressed in grams [Ref 751. Results for the combined fatty acids normally found in fish oil showed 
significant inverse associations with CHD, CVD and AC mortality expressed in percentage of total 
kilocalories and with CHD and CVD when expressed in grams [Ref 751. A significant inverse 
relationship was observed with CA mortality and 18:3n-3:18:2n-6 ratios or total n-3:n-6 ratios [Ref 
751. 

Conclusion 
Dietary fat is essential for health. An optimum dose is hypothesized for linoleic acid of 9-l 8 grams 
per day and for alpha-linolenic acid of 6 grams per day. Crossential SA14 offers high levels of both 
omega-6 (43.5%) and omega-3 (26.9%) fatty acids in a single oil of plant origin. It is rich in the 
metabolites of linoleic (11.5%) and alpha linolenic acid (12.8%) that are not affected by the rate 
limiting delta-6-desaturase step. The activity of the delta-6-desaturase enzyme is known to be 
inhibited by a number of factors, including diabetes, stress, excess saturated fats, high alcohol 
intake, smoking and viral infections. This can lead to deficiencies in the levels of the various 
essential fatty acids [Ref 251. 

Crossential SAI 4 is intended to be sold as a dietary supplement either in the form of an oral 
liquid, or emulsion or capsules. The likely level of consumption will be between 500 to 1000 
milligrams per day. The addition of Vitamin E to these formulations is recommended in 
accordance with guidance offered by the UK committee on medical aspects of food policy. 

Echium plantagineum and its products have not hitherto been used for human consumption to a 
significant degree. Human exposure to the plant is limited to its use in the manufacture of honey. 
Experimental and field evidence is available on the effects in animals of ingestion of Echium 
plantagineum foliage. All the toxicological findings reported are consistent with pyrrolizidine 
alkaloid poisoning. No pyrrolizidine alkaloids were detected in tests carried out on Crossential 
SAl4. 
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Triglycerides are consumed every day in any normal mixed diet. Triglycerides of fatty acids 
derived from edible sources are considered to have no acute toxic effects at practicable dosage 
levels. Coronary heart disease, stroke and certain cancers (breast, colon, prostate and skin 
cancers) have been linked to high fat diets. However the evidence indicates that it is the 
saturated fat content which is the major factor in increasing risk of cardiovascular disease. For 
cancer the total fat content of the diet rather than the type of fat appears to have more influence. 

The major fatty acids found in Crossential SA14 are palmitic, stearic, oleic, linoleic, alpha 
linolenic, gamma linolenic and stearidonic acids. All these fatty acids are normal components of 
the human diet. The lipid profile for Crossential SA14 is similar to that of borage oil and 
blackcurrant oil which are rich in omega-6 fatty acids. Both borage oil and blackcurrant oil are 
widely used as ingredients of cosmetics, pharmaceuticals and food supplements. However, 
Crossential SA14 is characterized by higher levels of omega-3 fatty acids than observed in these 
oils. 

Crossential SA14 is expected to possess physiological properties similar to those of fish oils which 
are rich in omega-3 fatty acids and plant oils rich in omega-6 fatty acids. A number of diseases 
exhibit deficiencies in essential fatty acids and this has led to research into the effects of omega-6 
and omega-3 fatty acids. Omega-3 and omega-6 fatty acids have demonstrated prophylactic effects 
in cardiovascular disease, diabetes, kidney disorders, asthma, rheumatoid arthritis, eczema, 
psoriasis, psychiatric disorders and neuropathies, multiple sclerosis, premenstrual syndrome, 
endometriosis, ulcerative colitis, wound healing and infection. The critical role of both omega-6 and 
omega-3 fatty acids in infant development is recognized. The UK Medicines Committee has 
licensed the use of certain fish oil preparations in patients at risk of ischemic heart disease and/or 
pancreatitis and for the treatment of hypertriglyceridemia. Crossential SA14 has been shown to 
possess anti-inflammatory properties. An evening primrose oil formulation containing 8-9% gamma- 
linolenic acid and 71-74% linoleic acid has been approved by the UK Department of health for the 
treatment of atopic eczema. 

High levels of omega-3 fatty acids in fish oil have been reported to prolong gestation and impair 
parturition in rats. There is evidence that high fish intakes are associated with longer gestation, 
higher birth weight and reduced incidence of premature birth. However omega-3 fatty acid 
supplements of 200milligrams did not alter any of the indices of gestational performance. Omega-3 
fatty acid supplements of 480milligrams did not significantly alter length of gestation although dam 
bodyweight and average pup weight was decreased. Slight side effects of nausea and eructation 
have been reported with high doses of the triglycerides of omega-3 fatty acids. Occasional mild 
gastrointestinal upsets such as eructation and loose bowel motions have been reported in clinical 
trials involving evening primrose oil rich in omega-6 fatty acids. A 68 year old woman taking omega- 
3 triglycerides developed fever, myalgia, sore throat and tender lymphadenopathy lasting 3 weeks, 
symptoms recurred 48 hours after restarting treatment. There have been no other reports of allergic 
reactions to omega-3 triglycerides. 

5) The signature of the person designated by the manufacturer or distributor of the dietary 
supplement that contains a new dietary ingredient. 

_“I 

Bioriginal Food & Science Corp 
102 Melville Street, Saskatoon, SK, S7J ORl, Canada 
Ph. 306 975 9265, Fax 306 242 3829 
Email rkapoor@bioriginal.com 
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Appendix 1 - Lipid profiles 

Table 1: Lipid profiles of unrefined oil extracted from Echium plantagineum carried out by 
Scotia Plant Technology Centre, Writtle College, Chelmsford, Essex 

Year % oil’ Lipid constituents* 
16.0 

1991 28.0 
1992 24.7 
1992 23.1 
1992 23.9 
1993 25.5 
1993 22.5 
1993 28.9 
1993 28.0 
1993 27.0 
1993 25.3 
1993 27.2 
1993 24.8 
1995 24.6 
1995 28.6 
1995 37.8 
1995 35.3 
1995 39.8 
1995 33.4 
1995 41.5 
1995 29.0 
1995 28.4 
1996 29.9 6.4 
1996 28.7 6.6 
1997 24.6 

18.0 18.1 18.2 18.33 18.34 
14.0 37.0 9.1 
14.7 38.8 10.2 
13.1 34.9 9.8 
14.9 37.2 10.5 

9.5 
9.2 

3.6 14.5 13.8 36.0 9.7 
2.6 13.6 14.8 37.3 10.0 

12.1 

1 8.45 
14.6 
7.5 
16.2 
9.4 
14.4 
15.9 
14.5 
12.8 
13.8 
14.3 
15.4 
11.7 
11.2 
10.8 
11.6 
9.9 
11.7 
12.0 
11.5 
11.8 
10.8 
14.9 
13.8 
11.7 

Mean 28.8 8.5 3.1 14.1 14.2 36.9 10.0 12.6 
&SE 1.06 1.41 2.19 0.45 0.29 0.54 0.30 0.45 

Each row relates to the lipid profile for a single representative sample of unrefined oil extracted 
from Echium plantagineum seed. Where there is more than one sample for a single year this 
relates to different seed accessions. The size of the seed accession varies from a few grams to 
several kilograms. 

’ The percentage of oil in the seed on a dry weight basis 
* The first number represents the number of carbon atoms in the fatty acid analyzed, the 
second number represents the number of double bonds. Fatty acids not determined are 
left as blank entries. 
3 alpha-Linolenic acid (ALA) 
4 gamma-Linolenic acid (GLA) 
’ Stearidonic acid (SA) 
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Appendix 1 - Lipid profiles 

Table 2: Lipid profiles of unrefined oil extracted from Echium plantagineum carried out by 
Croda Universal Ltd, Hull, East Yorkshire 

Year % oil’ 

1995 21.0 
1995 26.3 
1996 32.1 
1996 26.1 
1996 28.3 
1996 30.9 
1996 27.0 
1996 32.4 

Lipid constituents* 
16.0 16.0 16.1 16.2 16.33 16.34 16.4’ 
7.6 3.8 16.7 16.0 29.9 11.9 12.3 
7.4 4.1 18.9 16.6 28.5 11.4 11.3 
6.9 3.6 17.5 16.8 31 .I 10.8 11.5 
7.3 4.1 17.2 16.2 30.5 10.9 11.9 
7.4 4.2 18.0 16.0 30.3 10.3 11.7 
7.1 3.6 15.8 16.5 33.6 9.8 11.9 
7.3 3.8 16.7 17.8 31.8 10.2 10.6 
6.3 3.5 17.5 14.0 32.0 11.2 13.9 

Mean 25.5 7.2 3.6 17.3 16.2 31.0 10.6 11.9 
&SE 3.61 0.14 0.09 0.33 0.38 0.54 0.24 0.34 

Each row relates to the lipid profile for a single representative sample of unrefined oil extracted 
from Echium plantagineum seed. Where there is more than one sample for a single year this 
relates to different seed accessions. The size of the seed accession varies from a few grams to 
several kilograms. 

’ The percentage of oil in the seed on a dry weight basis 
’ The first number represents the number of carbon atoms in the fatty acid analyzed, the 
second number represents the number of double bonds. Fatty acids not determined are 
left as blank entries. 
3 alpha-Linolenic acid (ALA) 
4 gamma-Linolenic acid (GLA) 
5 Stearidonic acid (SA) 
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Appendix I - Lipid profiles 

Table 3: Lipid profiles of Super Refined@ Echium plantagineum oil (Crossential SA14) 
carried out by Croda Universal Ltd, Hull, East Yorkshire 

Year 

1996 
1996 
1997 
1997 

Lipid constituents’ 
16.0 18.0 18.1 18.2 18.3’ 18.33 18.44 
7.3 4.2 19.0 16.5 27.8 11.6 11.1 
7.1 4.2 18.6 16.4 28.7 12.0 12.2 
7.1 3.7 15.8 14.3 33.1 11.2 13.9 
6.8 3.8 15.9 14.5 33.2 11.1 13.8 

Mean 7.1 4.0 17.3 15.4 30.7 II.5 12.8 
f SE 0.10 0.13 0.86 0.59 1.43 0.21 0.67 

Each row relates to the lipid profile for a single representative sample of Super Refined@ Echium 
plantagineum oil (Crossential SA14). Where there is more than one sample for a single year this 
relates to different laboratory batches of the Super Refined@ oil. 

’ The first number represents the number of carbon atoms in the fatty acid analyzed, the 
second number represents the number of double bonds. Fatty acids not determined are 
left as blank entries. 
’ alpha-Linolenic acid (ALA) 
3 gamma-Linolenic acid (GLA) 
4 Stearidonic acid (SA) 
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Appendix 2 - Test method for analysis of lipid profiles 

5.0 PROCEDURES 

Method NO CU-RM-014 
Page 2 of 3 

PREPARATION OF METKYL ESTERS 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

Weigh 2-39 of the oil into the lOOm1 flask. 
Add 25ml of methanolic potassium hydroxide solution 
and reflux the mixture for 30 minutes on a sand 
bath. 

To this solution add 25ml of methanolic sulphuric 
acid solution and raflux for 30 minutes. 

Remove the flask from the sand bath, add 10~1 of n- 
Heptane and then fill the flask with saturated salt 
solution such that the heptane solution of the 
methyl esters fills the neck of the flask. 

GLC ANALYSIS OF METKYL ESTERS 

The methyl esters prepared as above are then 
analysed by gas chromatography by an appropriate 
method. Two typical methods are outlined below. 

PACKED G.C ANALYSIS 

G.C type := Unicam PU4550 or 
similar machine 

Column length .- 
diameter I= 

6 ft glass 
t" OD 

Packing := 20% diethylene glycol 
succinate on 
Chromosorb WAW 

Carrier gas .- .- 

Detector .- .- 

Temperature 
Oven :' 
Injector := 
Detector :a 

Injector Volume := 

Nitrogen 

Flame lonisation 

200°C isothermal 
25O’C 
300°C 

0.3pl 

CAPILLARY G.C ANALYSIS 

G.C. type :S Perkin Elmer 8600 or 
similar machine 

Column length := 
diameter := 

Signed...... 
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column type := J & W  / DE-23 0.15us1 
film thickness or 
similar column 

Carrier gas := 

Detector := 

Temperature 
Oven := 

Injector :s 
Detector := 

Injection volume := 

Injection split 
ratio := 

Helium l.Oml/minute 

Flame ionisation 

160 - 23O'C at 
6C'minute 
25O'C 
300-c 

O.ZuL 

150 to 1 

5.7 The above two methods will encompass all normal G.C 
requirements. .The Packed column method is used for 
general routine analysis and where a detailed 
examination is required the capillary column method 
should be used. 

6.0 REFERENCES 

6.1 

6.2 

6.3 

6.4 

Paul Speight (Croda Universal Ltd) - Z/11/92 

Test Methods for Fatty Aczds (AFAD) 1968 method 10 

American Oil Chemists Society (AOCS) 1989 method Ce 
l-62 

Standard Methods for the Analysis of Oils, Fats and 
Derivatives (IUPAC) 1979 methods 2.301 and 2.302 

Issue NO.......!.......... 
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Appendix 3 - Analytical data for production batches of Crossential SA14 

Parameter PP4/886 PP4887 PP4/888 Method 
Appearance pale yellow pale yellow 
Odour 

pale yellow TM631 
odourless odourless odourless - 

Colour (hazen) 70 50 50 TMB27 
Acid value 0.1 0.1 0.1 TMAI 
Peroxide value 0.1 0.1 0.1 TMAI 0 
Iodine value 200.2 197.2 197.9 TMA3 
Saponification value 190.8 192.3 190.6 TMA4 
Unsaponifiable matter 0.98 0.83 0.94 TMAI 3 
Cold test (3 hours at 1OC) Clear Clear Clear 
Total protein (microgram/gram) ~1 <l 4 

Glyceride profile: TMB157 
Glyceride oilgomer (%) 1.8 1.4 2.1 
Triglyceride (%) 98.1 98.5 97.9 
Fatty acid/fatty acid ester (%) 0.1 0.1 0.0 

Fatty acid profile: 
c14:o (%) 
C16:O (%) 
C16:l (%) 
C18:O (%) 
C18:l (%) 
Cl 8:2 (%) 
Cl 8:3 n-3 (%) 
Cl 8:3 n-6 (%) 
C18:4 (%) 
c2o:o (%) 
C2O:l (%) 
C22:l (%) 
C24:l (%) 
Others (%) 

0.1 0.1 
7.0 7.0 
0.3 0.4 
3.3 3.4 
16.4 16.4 
17.8 17.7 
29.2 29.2 
10.9 11.1 
13.2 13.1 
0.8 0.7 
0.2 0.2 
0.3 0.3 
0.1 0.1 
>0.2 BO.2 

TMAll8/TMB86 
0.1 
7.1 
0.2 
3.5 
16.3 
17.6 
29.6 
11.1 
13.0 
0.8 
0.1 
0.3 
0.1 
>O.l 
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Batoh Number I PPUS72 I T 
PPUIU -1 

Appearanos 
Odour 

CotourteSelquid - 
OdOllh35S 

CokJur (Ham) 16120 

Pele yeww liquid 
Odourfees 

I!=& I”” 
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Appendix 4 - Analysis of non-triglyceride component (unsaponifiables) 

1.0 

2.0 

3.0 

4.0 

REFERENCE TMAI 3 
PAGE 1 OF3 
ISSUE 
DATE 
AUTHORITY 
ISSUED BY 

DETERMINATION OF THE UNSAPONIFIABLE CONTENT OF FATS AND OILS 

DefinitiqCl 

Unsaponifiable matter conscsts of that material present m  oils and fats which after 
saponification of the oil or fat by caustrc alkali and extraction by the solvent 
specified, remams non-volatrie on drying at 80°C. 

PrinciPls 

Samples are saponified with caustic alkali and the alkaline sotutron extracted wrth 
diethyl ether. The etheral solution IS evaporated and the residue dried at 80°C. 
The method can be used to determine the unsaponifiable content of samples 
containing free fatty acids, but not those suspected of containing metallic soap. 

l Ground necked flat bottom flasks. 250ml. 
l Separating funnels, 25ml. 
l Analytical balance capable of weighing to 4 decimal places. 
l Soxhlet apparatus. 
l Water bath. 
l Oven set at 8O’C. 

4.1 Ethanol 95% v/v (specified laboratory reagentl. 

4.2 Potassrum hydroxide, 0.5N solution in 95% (v/v) ethanol. The strength 
should be approximately but not less than 0.5N and its colour not darker 
than pale yellow. Dissolve 35g to 40g of potassium hydroxide pellets in 
20ml of water and mix the solution with 1OOOml of 95% (v/v) ethanol. 
Allow the solution to stand for several hours, preferably overnight, then 
decant or filter off the clear supernatant liquid. Keep the filtered solutron in 
a dark place. 

4.3 Diethyl ester, sp.gr. at 15.5115.5”C 0.720 to 0.724, residue non-volatile at 
80°C not exceeding 0.001%. 

4.4 Acetone, residue non-volatile at 8O’C not exceeding 0.01%. 

I)t5N(&tassium hydroxide, approximately 0.5N aqueous solution. 
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REFERENCE TMA13 
PAGE 2OF3 
ISSUE 
DATE 
AUTHORITY 
lSSUE0 BY 

5.0 Procedurg 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

5.9 

Weigh accurately 2.0 to 2.2g cf the oil or fat into a 250ml flask and add 
2Sml of the alcohokc potassium hydroxide solution. Attach the ftask to 
reflux condenser and heat on a borkng-water bath for 1 hour, swirling at 
frequent intervals to ensure comptete saponification. 

Remove the flask from the batch, detach the condenser and transfer the 
contents of the flask to a 250ml separating funnel. washrng the flask with 
50ml of water. Fbnse the flask with 50ml of diethyf ether and pour the ether 
cautiously into the funnel. Stopper the funnel, shake vigorously while the 
contents are still slightly warm, and allow the funnel to stand until the two 
layers of liquid separate and clarify. Draw off the aqueous alcohok. layer 
into the flask used for the saponification. 

Transfer the ethereal layer from the funnel into a second 250ml separating 
funnel containing 20ml of water. Extract the aqueous alcoholic soap 
solution twice more, each time with 50ml of ether in the same manner, and 
combine the three extracts in the second funnel. 

Rotate the ethereal extracts gently in the second funnel, without violent 
shaking, with the ZOml of water, and after allowmg to separate, run off the 
water. Wash the ethereal solution twice with 20ml of water, shaking 
vigorously on each occasion. 

Then successrvefy wash the ethereal extracts with 20ml of 0.5N aqueous 
potassrum hydroxide solution, 20ml of water, 20mf of 0.5N aqueous 
potassium hydroxide solution, 20ml of water and again with 20ml of 0.5N 
aqueous potassfum hydroxide solutron, and at least twice more with 2Oml of 
water. 

Continue washing with water until the wash no longer turns pink on addition 
of phenolphthafein indicator. 

Transfer the ethereal solution to a weighed flask and evaporate to small bulk 
by means of a rota-evaporator under reduced pressure, or under a gentle 
current of nitrogen the flask being immersed in a water water bath. 

Add 2 to 3ml of acetone to the remainmg extract and completely remove the 
solvent by means of a gentle current of nitrogen, the flask being Immersed in 
a balling water bath. 

Dry the flask and contents to Gonstant wecaht at a temperature of 8O’C. Do 
not weigh the flask until it has cooled to room temperature, *--d- in a dessicator 
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REFERENCE TMA13 
PAGE 3 OF 3 
ISSUE 
DATE 
AUTHORITY 
ISSUED BY 

6.0 Calculation 

Unsapomflable matter, percent by weight = w1 x 100 
w 

where Wl = weight in grammes of residue 
and W = weight in grammes of sample taken 

7.0 References 

7.1 Keith Southwell, Croda Leek Ltd. 11 January 1995. 

7.2 British Standard 684; 1958, Determination of Unsaponifiable Matter. 

7.3 Crode Universal (Hull), Analytical Method No. CU-RM-004. 
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Appendix 5 - Heavy metal analysis 

/ -- ___-____ --- ------.. --.--._ - ---, 
1 

8RETBy ;l;,‘.‘- : :k. v, 

Certificate of Analysis 

CRODA LEEK LTD 
Barnfield Road 
Leek 

Our Reference 44i154431 
Oate Refxwed 30/13:98 

Staffordshwc Date Completed 1 O/l 1198 
ST13 SQJ Y3ur Reference 48879 

SarWb. 391 %R Echlum Seed Oil SR79iC “I:f’.l744 

Test D.smptwn Rof No 391 

Hesvy M4fblS 
BP Lwmr Tesr 
Copper oom 

Iron pw?l 

BP008 p < 1 OPPM 

IP009M.P co.1 

IPOIOM.P 71.0 

I 
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Croda 

l!!M 

Technical report 
compufx Index number 6883 

Date 23Aprif 1998 

AUthOt Graham Atkinson Emuby IJO. CJSE 954 

Author’s reference R49iGMA/211 custolner Internal 

Laboratory Analytical Services Depamnent cowltty - 

KC?JWOrdS 

Crossential SA14, Vegetable Gycerides derived from Echium Seed Oil, Herbicide analysis, Giyphosphate, 
Paraquef Microbiological contamination. 

Objedva 

To discover if it is possible for Cmssential SA14 to be contaminated with any herbiudes, pesticides or 
kroorganisms as Crossenttal SA14 is to be submitted for novel feed approval. 

Absh-aa 

Two herbicides a* used in the growth of Echtum Seed Oil (Crossential SA14). Theoretically rt will be 
impossible to fina levels of the lietbicides, Glyphosphate or Paraquat in Crossential SA14 due to the 
insolubility of the herbicides in fats or organic solvents. A leading Analytical Consultants Laboratory has 
confirmed this. 

No evtdence of microbiologiwi contaminatron was found in the sample of Crossential SAT4 submitted. 

Further acbon 

N0ne. 

Dismbubon 

KC KL (Leek) KB KVP DC ARE? JAN PM IM File 

Refeferences: Expl nos. 
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Appendix 6: Pyrrolizidine alkaloid analysis 
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Cr&leek Ud 
6wnfield Rosd 

Leek ST1350J 

Tat. . *40-40-529 587. cl 
Fu : 64440.529 SW-33 
MOblk **e-c 72.65s 73 10 
ahlIE: OrUIexHm~ed corn 
thmbwg-Nodwstedt, 
den O&NoWnber ID98 
Ulrr-No.: 8X 30 02 

AtTEST 

e8tr: khinum 8~ au 
c 392 PUrChue order No 488w3 

Du Prob. wurde tn Geganwmi von Elhfvtol und Schw4f4k8um mit 2inkpulver mahrere Stunden 
D)cQO’CnachderMetho@# 
“Bestlmmung van Pywotirldmwlkatokien durch DUnnSChichtchroma 

T 
phie in Samendlen 

van Wragg of&. . M.-J Morendti. Fat Scl. tcchnol. 07 No. 1 (189 ) 33-W’ 
hydrien zur Rwukhon aer N-oxyde dw PA zu Ireian Alkaloiden 
these wrden durch mehrhlche SdweBaran-&traktw untef dethierten Bedingunp rrtrtkisfi und 
&quote AnWe zur HPTLC-MaIy6e gekacht. 

Page 



, . Chemisches LaboataiumDr. HermarmUexNachf. 

lloy;ll bc.f.Fmct .~.lhq Hw.bn&M;l~w (RfDR) l In!em.Sue.f. Lslduc-Asal.Wti.,D C.IP~~I Alrrt CA. (ISRA) 
lhlrxhc t&s. 1. t’ul[W. C.V. Molw!r/Wastf. (DCY) 

---.- *. . .-- - -.--- _- 
Ctwmkchrr Handelrlabonrtorium 

MolWeS filr R6dia8klivitSt 

Firma 
Bioriginat Food 8 Science Corp. 
102 Melville Street S7J OR 1 

Accmdibdon EN 17026 in Progmr 

GIasmoordra6e 23 
22851 HPmmrgNofdeJrsledt 
TeL : +4840-529587- G  

Saskatoon.S4-Canada Fax : +4wu29 567-33 
MOM: +44172-656 73 10 

eMail; or.ulox~mx.cb 
Hamburg-Nordcn’W tt, 
den 30. Oktobr 2000 

cortiflcrto of Analvrls ~o.OXO601 

Bet.: Borage oil 23% Meeched 
Y Lot-No. 800741 

we got the above sample f& analysing the content of PyrioiiiidinalMoii~ (PA) of 
Retmecintype. 

Clean-up: 

The sample was hydrated in presence of ethand and siAfuric acid with zincpowder for 6 hours 
at 40% by the method: 

?bstimn?ung wn ~trWiz&udkekWen durch DUnnschkhHuwnat~taphie in Samenoie~~ 
wn bra90 oRL : H-J Miemndam: Fat Std. ted&. 97 No. l(l995) 33-37’ 

for reduction of the N-oxydes of the PA’s to free alcaloids. 

These alcek~ide~ were extracted under deflnded condltiins and adquot parts of this solution were 
Used Ibr HPlLGandysls. 

Rmrult: 
No PA’s were deteclible 

(4pgPAIkgOit (LimUofdetecthm4WIkg) 



Appendix 7: Herbicide, Pesticide and Microbiological 
Methods 

Results and Test 

Technical report 
Computer mdex number 6883 

Date 23 April 1998 

AUthOt Graham AtJunson Enquiry no. CSE 954 

Author’s reference R49KWV211 customer Internal 

L&OKltOly Analytictar Services Department Country - 

Keywords 

CrOSSential.%14, Vegetable Gycerides derived fmm &&urn Seed Oil, Herbicide analysis, G&phosphate, 
Paraquat, Microbiological contamination. 

Objectrve 

To discover if it is possible for Crossential SAY4 to be contaminated with any herbicides, pesticldas Or 
kroorganisms as Crossential SA14 IS to be submitted for noveI food approval. 

Two herbicides we used in the growth of Echrum Seed Oil (CrossentialSA14). Theoretically it wl be 
imposslbfe to fina levels of the Hetbiades, Giyphosphate or Paraquat in Crossential SA14 due to the 
insolubility of the herbicides in fats or organic solvents. A leading Analytical Consultants taboratory has 
confirmed thrs. 

No evtdence of microbiologicairl contamination was found in the sample of CrossenttalSA14 submitted. 

FuFther acbon 

None. 

Dismbutton 

KC KL (Leek) KB KVP DC ARE JAN PM IM File 

4efeftwlces. Expt nos. 
Rlwons 
Other 
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1.0 !ntroduction 

Croda Otext?emcals are to submit Crossential SA14 for novel food approval. 
Information Services are preparing a dossier, which requires information to state if the 
material coukf be contaminated with either agrocbemicals or micro-organisms. 

20 Possible Pesticides 

After consultation wrth Dave Couptand (Croda’s agrochamioals expert) and Kevin 
Peacock, information showad that the farmer responsible for growmg the crop had used 
only two “pesticides” on the land which could have ccrne into contact with the Echium 
Seed Oil. The two herbicides which had been used in the growth of the plant were:- 

21 Glyphorphate (M-(phosphonokthyt) Glycine) 

0 
II 

H02CCH2NHCH2P(OH)2 

This herbicide is very msoluble in common organic solvents e.g. acetone, ethanol 
and xylene and hence is unlikely to be soluble rn fat. 

Environmental fate - usually stated as not being metabolised in plants but there 
is some evidence of metabolism in certain plants. The pnnclple metabolite IS 
aminomethylphosphoric acid. 

2.2 Pataquat (l,l-dimethyl-4,4-bipyridium) 

Also a herbicide and practically insoluble in most organic solvents and unlikely to 
be soluble in fat. 

Environmental fate - on plant surfaces photochemtcal degradation occurs. 
Degradation products, which have been isolated, tndude I-methyl-6carbcxy- 
pyndium chloride and methylamine hydrochloride. 

3.0 Analysis of Glyphasphste and Paraquat 

To prove that Crossential SA14 had not been contaminated with the two herbicides it 
was proposed that an external analyst be contacted to carry out the analysis. Bretby 
Analytical consultants were contacted. After being asked to anatyse for the two 
herbicides n Crossential SA14 they stated that they could do the analysis but due to the 
insolubility of both herbiades and their metaboliies in fat it would be highly unlikely to 
find anythtng. Over a period of years they have never seen these species in a fatty 
glycerine sample matnx. It was deemed unnecessary to carry auf any anatysis. 
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4.0 Possible Microbiological Contamination 

A sample was submitted to the Rawdiffe Bridge microbiology lab far a total plate count 
The tests revealed no evidence of microbiological contamination. 

It should be noted that testing an isolated sample for micro-organisms does not on its 
own prove that Croda will be able to produce this material free from microbiotogical 
contamination. As microbiological contamination can come from three main sources:- 

i) Raw materials (including the packagmg) 
ii) Environmental 
iii) Personnel 

To gain novel load approval it should be demonstrated through documentation that 
contamination at Croda Leek in the production of this material is unlikely to occur (GMP 
type doarmentation should suffice wrth infomwtion about the housekeeping pmctices In 
place). 

5.0 Conclusions 

5.1 It is impossible for the two herbicides mentioned in this report to be found in 
Crossential SA14. 

52 No evidence of any microbiological contamination can be found in the sample of 
Crossentiai SA 14 submitted. 

5.3 Leek’s production documentation should give evidence of housekeeping 
practices in place that will prevent microbiological contamination of products 
occurring. 

6.0 References 

6.1 The Pesticide Manual IO* Mition (The Royal society of Chemistry). 
6.2 Practical Microbiology for the Cosmetics lnduslry (The Cosmetic Toiletry and 

Perfumery Association). 

G M Atkinson 
/jw 
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-’ Crock Chemicals Ltd 

Eii 
Cowick Hall Snaith Go& 
North Humbedside DN14 SAA UK 
Tebphons 0405 860551 
Telex 57601 Fax 6466 860205 

Crodaspec test method 

No GO381 

Date 3 April 1993 

Total aero bjc bacteria 
1.0 

2.0 

3.0 

4.0 

4.1 

Definition 

The total aerobic bacteria plate count is the number of bacteria present in the test sample under the 
conditions of the determination. 

Principle 

A known mass of sample is dissolved in a suitable Avent, filtered through a membrane and cuRured 
on nutrient agar. An estimate of total count of aerobic bacteria is obtained from a colony count after 
3 or 5 days if the growth is poor. 

Scope 

The plate count method may be applied to give an overall picture of the extent of contamination due 
to viable microorganisms. For a viable count to be statistically correct between 5 and 300 colonies 
per plate should be achieved. 

Revision Changes 

Change of nutrient broth. 
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Chemicals Ltd Crodaspec test method 
Cowidc Hall Snakh Gcds 
North Humbersii ON14 SAA UK 
Telephma 0405 860551 
Telex 57601 Fax 0405 880205 

NO GO361 

Date 3 April 1993 

5.0 Apparatus 

5.1 Sterile, single vent, disposable Petri dishes (IO). 
5.2 Cotton wool plugged sterile blow out pipettes (1 ml). 
5.3 Beaker (250 ml). 
5.4 Incubator set at 30°C & 1°C 
5.5 Autoclave (at 121°C and 15 psi). 
5.6 Lamina flow cabinet. 
5.7 Balance (to 2 decimal places). 
5.6 Butane gas burner. 
5.9 Aluminium foil. 
5.10 Conical flask (250 ml). 
5.11 Non absorbent cotton wool. 
5.12 Membrane filter holder (sterile plugged). 
5.13 Membrane fitters (0.45 micron pore, type WCN sterile). 
5.14 Buchner funnel. 
5.15 Vacuum pump. 
5.16 Test tubes (3). 
5.17 Microscope (40 x magnification). 

6.0 Reagents 

6.1 Distilled water (fresh daily). 
6.2 Nutrient agar. 
6.3 Nutrient broth (Diico). 
6.4 Isopropyl myrlstate. 
6.5 99% Ethanol (IMS 74OP). 
6.6 Hycolin solution (2%). 

7.0 Procedure 

7.1 Disinfect the lamina flow cabinet and all work areas with 2% Hycolin solution. 

7.2 Preparation of agar plates. 

7.2.1 Weigh nutrient agar (4.6 g e 0.01 g) into a 250 ml conical flask. 

7.2.2 Add distilled water (200 ml) to the flask. 

7.2.3 Plug the flask with non absorbent cotton wool and cover wkh aluminium foil. 

7.2.4 Place the ftask in the autoclave at t21”C and 15 psi for 15 minutes, 

7.2.5 Allow to cool to approximately 60 - 70°C in the lamina flow cabinet and then pour 
approximately 20 ml of the medium into 10 Petri dishes. 
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Crodaspec test method 

NO G036-1 

Date 3 Aprfi 1993 

7.2.6 Using the butane burner carefully flame the surface of each plate to remove any air bubbles 
formed; 

7.2.7 Allow the plates to set end then store them upside down at 30°C for 24 hours until they are 
dry. 

7.3 Preparation of the broth. 

7.3.1 Prepare nutrient broth (250 ml) according to the manufacturers instructions. 

7.32 Warm on a hot plate to dissolve the broth and then pour into a 250 ml bottle. 

7.3.3 PIug the bottle with non absorbent cotton wool and cover with elumlnlum foil. 

7.34 Place the bottle in the autoclave at 121°C and 15 psi for 15 minutes. 

7.3.5 Allow to cool to room temperature in the tarnina flow cabinet, 

7.4 Sample preparation 

7.4.1 

7.4.2 

7.4.3 

7.4.4 

7.4.5 

7.4.6 

7.4.7 

7.4.0 

Sterifise the fiRrat,on unit with the top plugged with non absorbent cotton wool wrapped in 
cotton in aluminium foil. 

Dissolve the test sample (1 g +- 100 mg) in a suitable sterile solvent (9 ml) in each of three 
capped test tubes using a 1 ml sterile pipette for liquids or a spatula flamed in 9% ethano! 
for solids 

7.4.2.1 Use distilled water for water soluble samples and isopropyl myristate for water 
insoluble samples. 

With the aid of tweezers (steriliseci by flaming in 99% ethanol) remove a membrane from its 
wrapping and place it on the sterile membrane filter holder. 

Attach the Buchner funnel to the holder. 

Flame the rim of the test tube, turn on the vacuum and as quickly as possible remove the 
plug from the funnel, pour in the sample and replace the plug. 

When all the sample has filtered (15 - 60 seconds) flame the rim of the Letheen broth bottle 
and pour in approximately 20 ml to rinse the membrane. Replace the funnel plug. 

When the filtration is complete turn off the vacuum pump and remove the membrane using 
sterile tweezers. 

7.4.7.1 The funnel may be used again if the funnel is kept in a sterile place. 

Place the membrane on the agar plate. 
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Croda Chemicals Ltd 

Eii 
Cowick Hall Sndth GooIe 
North Humbekda DN14 9AA UK 
T-no 0405 860551 
T&x 57601 Fax 0405 850205 

Crodaspec test method 

No GO381 

Date 3 April 1993 

7.4.9 Repeat the process for the remaining two tubes of sample. 

7.4.10 Incubate the nutrient agar plates at 30°C. 

7.4.11 Examine the plates using a microscope after 48 and 72 hours and count any colonies arising. 

7.4.12 Report the average number of colonies obtained after 72 hours. 

8.0 Notes 

8.1 After use all petri dishes and filter papers should be sterilised by autoclaving before disposal. 

9.0 Health and safety 

9.1 

9.2 

9.3 

9.4 

9.5 

10.0 

to.1 

11.0 

Refer to the health and safety data sheet of the test sample. 

Hycolin contains synthetic phenolic derivatives. May cause irritation to eyes and skin. Exposure limit 
not assigned. 

Nutnertt broth is not a hazardous material. Exposure limit not assigned. 

99% Ethanol (IMS 74 OP) is intoxicating if inhaled or ingested, Irritating to eyes. If ingested in 
undiluted form has a severe drying effect on mucous membranes of mouth and throat. Can be 
damaging if splashed in eyes. Exposure limit is 1900 mg/m’. 

Isopropyl myristate may be harmful if ingested in quantity. Irritating to eyes. Can be absorbed 
through the skin. Exposure limit not assigned. 

References 

None. 

Approval 
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&da Chemicals Ltd Cwdaspec test method 
Cowick Hall Snsith Goola 
North l-ktmbedde DN14 9AA UK 
Telephone 0405 890551 GO382  
Tslex 67801 fix 0405 880205 

Date 2  June 1993  

Yeasts and.moulds 
1 .o 

2.0 

3.0 

4.0 

4.1 

Definition 

The yearts and  moulds plate count is the number  of yeasts and  moukls present in the test sample 
under  the condit ions of the determination. 

Principle 

A known mass of sample is dissolved in a  suitable solvent, filtered through a  membrane and  cultured 
on  potato dextrose agar.  An estimate of total count of yeasts and  moutds is obtained from a  colony 
count after a  minimum of three days. 

Scope 

The plate count method may be  appl ied to give an  overall picture of the extent of contamination due  
to viable yeasts and  moulds. For a  viable count to be  statistically correct between 5  and  300  
colonies per plate should be  achieved. 

Revision Changes 

Change of nutrient broth. 
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Chemicals Ltd 
CowickHall Snaith Gcde 
North Humberside ON14 9AA UK 
Talephone 0406 860661 
Tdex 67601 Fex 0406 860206 

Crodaspec test method 

NO G038-2 

. . Date 2 June 1993 

5.0 Apparatus 

5.1 Sterile, single vent, disposable Petri dishes (10). 
5.2 Cotton wool plugged sterile blow out pipettes (1 ml). 
5.3 Beaker (250 mi). 
5.4 Incubator set at 30°C + 1°C. 
5.5 Autoclave (at 121°C and 15 psi). 
5.6 Lamina flow cabinet. 
5.7 3alance (to 2 decimal places). 
5.8 Butane gas burner. 
5.9 AJuminium foil. 
5.10 Conical flask (250 ml). 
5.1 l Non absorbent cotton wool. 
5.12 Membrane filter holder (sterile plugged). 
5.13 Membrane filters (0.45 micron pore, type WCN sterile). 
5.14 Buchner funnel. 
5.15 Vacuum pump. 
5.16 Test tubes (3). 
5.17 Microscope (x 40 magnification). 

6.0 Reagents 

6.1 Distilled water (fresh daily). 
6.2 Potato dextrose agar. 
6.3 Potato broth (Difco). 
6.4 Isopropyl myristate. 
6.5 99% Ethanol (IMS 740P). 
6.6 Hycolin solution (2%). 

7.0 Procedure 

7.1 Disinfect the lamina flow cabinet and all work areas with 2% Hycolin solution. 

7.2 Preparation of agar plates. 

7.2.1 Weigh the potato dextrose agar (7.8 g + 0.01 g) into a 250 ml conical flask. 

7.2.2 Add distilled water (200 ml) to the flask. 

7.2.3 Plug the flask with non absorbent cotton wool and cover with aluminium foil. 

7.2.4 Place the flask in the autoclave at 121°C and 15 psi for 15 minutes. 

7,2.5 Allow to cool to approximately 60 - 70°C in the lamina flow cabinet and then pour 
approximately 20 ml of the medium into 10 Petri dishes. 
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bda Chemicals Ltd 
Cowick Hall Snaith Gooie 
North Humbenide DN14 9AA UK 
Telephone 0405 660551 
Telac 67601 Fax 0406 860205 

Crodaspec test method 

NO GO382 

Date 2 June 1993 

7.2.6 Using the butane burner carefully frame the surface of each plate to remove any air bubbles 
formed. 

7.2.7 Allow the plates to set and then store them upside down at 30°C for 24 hours until they are 
dry. 

7.3 Preparation of the broth. 

7.3.1 Prepare potato dextrose broth (260 ml) according to manufacturers instructions. 

7.3.2 Warm on a hotplate to dissolve the broth and then pour into a 250 ml bottle. 

7.3.3 Plug the bottle with non absorbent cotton wool and cover wrth aluminium foil. 

7.3.4 Place the bottle in the autoclave at 121°C and 15 psi for 15 minutes. 

7.3.5 Allow to cool to room temperature In the lamina flow cabinet. 

7.4 Sample preparation 

7.4.1 

7.4.2 

7.4.3 

7.4.4 

7.4.5 

7.4.6 

7.4.7 

7.4.0 

Sterilize the fittration unit with top plugged with non absorbent cotton wool wrapped in 
aluminium foil. 

Dissolve the test sample (1 g c 100 mg) in a suitable sterile solvent (9 ml) in each of three 
capped test tubes using a 1 ml sterile pipette for liquids or a spatula flamed in 99% ethanol 
for solids 

7.4.2.1 Use distilled water for water soluble samples and isopropyl myristate for Water 
insoluble samples. 

With the aid of tweezers (sterilised by flaming in 99% ethanol) remove a membrane from its 
wrapping and place it on the sterile membrane filter holder. 

Attach the Buchner funnel to the holder. 

Flame the rim of the test tube, turn on the vacuum and as quickly as possible remove the 
plug from the funnel, pour in the sample and replace the plug. 

When all the sample has filtered (16 - 60 seconds) flame the rim of the Letheen broth bottle 
and pour in approximately 20 ml to rinse the membrane. Replace the funnel plug. 

When the filtratron is complete turn off the vacuum pump and remove the membrane using 
sterile tweezers. 

7.4.7.1 The funnel may be used again if it is kept in a sterile place, 

Place the membrane on the potato dextrose agar plate. 
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Croda Chemicals Ltd 

Eii 
CowlckHall Snarth Goole 
North Humbedde ON14 SAA UK 
Telephone 0406 860661 
Telex 57601 Fsx 0405 880205 

Crodaspec test method 

NO GO38-2 

Date 2 June 1993 

7.49 Repeat the process for the remaining two tubes of sample. 

7.4.10 Incubate the potato dextrose agar plates at 30°C. 

7.4.11 Examine the plates using a microscope after 49 and 72 hours and count any colonies arislng. 

7.4.12 Report the average number of colonies obtained after 72 hours. 

8.0 Notes 

8.1 After use all petri dishes and filter papers should be sterilised by autoclave before disposal. 

9.0 Health and Safety 

9.1 Refer to the heafth and safety data sheet of the test sample. 

9.2 Letheen broth is not a hazardous material. Exposure limit not assigned. 

9.3 Potato dextrose agar is not a hazardous material. Exposure limit not assigned. 

9.4 99% Ethanol (MS 740P) is intoxicating it inhaled or ingested. Irritating to eyes. If ingested in 
undiluted form has a severe drying effect on mucous membranes of mouth and throat. Can be 
damaging if splashed in eyes. 

9.5 Isopropyl myristate is irritating to eyes. Frequent or prolonged contact wdh skin may cause 
dermatitis. 

10.0 References 

10.1 None. 

11.0 Approval 
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’ Cm& Chemicals Ltd 

5 

Crodaspec test method 
Cmick Hall Sneith Gcde 5 * 
Nceh Hunbenide DA114 9AA UK 

LL?3- 
Yephcne 0406 960661 No GO383 
lslex 57801 Fex 0405 860205 

Date 18 March 1993 

Gram negative bacteria 
1.0 

2.0 

3.0 

4.0 

4.1 

Definition 

The Gram negative bacteria plate count is the number of Gram negative bacteria present in the test 
sample under the conditions of the determination. 

Principle 

A known mass of sample is dissolved in a suitable solvent, filtered through a membrane and cultured 
on MacConkey’s agar. An estimate of total count of aerobic bacteria is obtained from a colony count 
after a minimum of three days. 

scope 

The plate count method may be applied to give an overall picture of the extent of contamination due 
to viable microorganisms. For a viable count to be statisticaliy correct between 5 and 300 colonies 
per plate should be achieved. 

Revision Changes 

The temperature of incubation is changed to 30°C. 
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&da Chemicals Ltd 
Cowtok HaY Snath Goole 
North Humbersida ON14 9AA UK 
Telephone 0406 860551 
Tti 57801 Fax 0405 880205 

Crodaspec test method 

NO G03Q-3 

Date 13 March 1993 

5.0 Apparatue 

5.1 Sterile, single vent, disposable Petri dishes (IO). 
5.2 Cotton wool plugged sterile blow out pipettes (1 ml). 
5.3 Beaker (250 ml). 
5.4 Incubator se! at 30°C 2 leC. 
5.5 Autoclave (at 12r”C and 15 psi). 
5.6 Lamina flow cabinet. 
5.7 Batance (to 2 deoimal places). 
5.8 Butane gas burner. 
5.9 Aluminium foil. 
5.10 Conical flask (250 ml). 
5.11 Non absorbent cotton woof. 
5.12 Membrane filter holder (sterile plugged). 
5.13 Membrane filters (0.45 micron pore, type WCN sterile). 
5.14 Buchner funnel. 
5.15 Vacuum pump. 
5.16 Test tubes (3). 
5.17 Microscope (x 40 magnification). 

6.0 Reagents 

6.1 Distilled water (fresh daily). 
6.2 MacConkey’s agar (Difco). 
6.3 Letheen broth. 
6.4 Isopropyl mytistate. 
6.5 99% Ethanol (IMS 740P). 
6.6 Hycolin solution (2%). 

7.0 Procedure 

7.1 Disinfect the lamina flow cabinet and all work areas with 2% Hycofin Solution. 

7.2 Preparation of agar plates. 

7.2.1 Weigh the MacConkey’S agar (10.0 g + 0.01 g) into a 250 ml conical flask. 

7.2.2 Add distilled water (200 ml) to the flask. 

7.2.3 Plug the flask with non absorbent cotton wool and cover with aluminium foil. 

7.2.4 Race the flask in the autoclave at 121’C and 15 psi for 15 minutes. 

7.2.5 Allow to cool to approximately 60 - 70°C in the lamina flow cabinet and then pour 
approximately 20 ml of the medium into 10 Petri dishes. 
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’ Croda Chemicals Ltd 
CcwickHdl Snaith Goole 
North Hunberde ON14 9AA UK 
Telephone 0405 860551 
T&x 67601 fix 0405 880205 

Crodaspec test method 

No GO384 

Date 18 March 1993 

7.2.6 Using the butane burner carefully flame the surface of each plate to remove any air bubbles 
fonTted-. 

7.2.7 Allow the plates to set and then store them upside down at 30°C for 24 hours until they are 
dV* 

7.3 Preparation of the broth. 

7.3.1 Prepare MacConkey broth (250 ml) according to the manufacturers instnrctions. 

7.3.2 Warm on a hotplate to dissolve the broth and then pour into a 250 ml bottle. 

7.3.3 Plug the bottle with non absorbent cotton wool and cover with aluminium foil. 

73.4 Place the bottle in the autoclave at 121°C and 15 psi for 15 minutes. 

73.5 Allow to cool to mom temperature in the lamina flow cabinet. 

7.4 Sample preparation 

7.4.1 

7.4.2 

7.4.3 

7.4.4 

7.4.5 

7.4.6 

7.4.7 

7.4.8 

Sterilise the filtration unit with the top plugged with non absorbent cotton wool wrapped in 
aluminium. 

Dissolve the test sample (1 g 1 100 mg) directly into a suitable sterile solvent (9 ml) in each 
of three capped test tubes using a 1 ml sterile pipette for liquids or a spatula flamed in 99% 
ethanol for solids 

7.4.2.1 Use distilled water for water soluble samples and isopropyl myristate for water 
insoluble samples. 

WRh the aid of tweezers (sterilised by flaming in 99% ethanol) remove a membrane from its 
wrapping and place it on the sterile membrane filter holder. 

Attach the Buchner funnel to the holder. 

Flame the rim of the test tube, turn on the vacuum and as quickly as possible remove the 
plug from the funnel, pour in the sample and replace the plug. 

When all the sample has filtered (15 - 60 seconds) flame the rim of the Letheen broth bottle 
and pour in approximately 20 ml to rinse the membrane. Replace the funnel plug. 

When the filtration is compfete turn off the vacuum pump and remove the membrane using 
sterile tweezers. 

7.4.7.1 The funnel may be used again if it is kept in a sterile place. 

Place the membrane on the MacConkey’s agar plate. 
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Chemicals Ltd Crodaspec test method 
Cowck Hall Snaith Gook 
North Hunkem& DN14 9M UK 
lbkphone0406880561 
-Max 57601 Fax 0405 860206 

NO G038-3 

Date f 8 March 1993 

8.0 

8.1 

9.0 

9.1 

9.2 

9.3 

9.4 

9.5 

10.0 

10.1 

11.0 

7.4.9 Repeat the process for the remaining two tubes of sample. 

7.4.1 Cl incubate the MacConkey’s agar plates at 30°C. 

7.4.11 Examine the plates using a microscope after 48 and 72 hours and count any colonies arising. 

7.4.12 Report the average number of colonies obtained after 72 hours. 

Notes 

After use all petri dishes and filter papers shoutd be sterilised by autoclave before disposal. 

Health and Safety 

Refer to the health and safety data sheet of the test sample. 

Letheen broth is not a hazardous material. Exposure limit not assigned 

MacConkey’s agar is not a hezardous material. Exposure limit not assigned. 

96% Ethanol is intoxicating if Inhaled or ingested. lrriiating to eyes. If ingested in undiluted form has 
a severe drying effect on mucous membranes of mouth and throat. Can be damaging if splashed 
in eyes. Exposure limit is 1900 mg/m3. 

Isopropyl myristate may be harmful i-f ingested in quantity. Irritating to eyes. Can be absorbed 
through the skm. Exposure limit not assigned. 

References 

None. 

Approval 
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Appendix 8: The revised long term arrangements for extension of use (2000) 
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Appendix 9: Comparison of lipid profile of Crossential SA14 with borage 
oil & blackcurrant seed oil 

The anti-inflammatory activity of Crossential SA14 has been investigated along with a number of 
other oils rich in essential fatty acids [see Appendix 111. Lipid profiles were determined for each of 
the oils prior to testing. For comparison the lipid profiles of borage oil, blackcurrant oil and 
Crossential SA14 are reproduced below. 
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Appendix 10: Biochemical pathways for omega-3 & omega-6 fatty acids 

OMEGA-6: 

9,12-Octadecadienoic acid (linoleic acid) 

& 6 Desaturase 

6,9,12-Octadecatrienoic acid (gamma-linolenic acid) 

& Elongase 

8,11,14-Eicosatrienoic acid (dihomo-gamma-linolenic acid) 

1 5 Desaturase 

5,8,11 ,lCEicosatetraenoic acid (arachidonic acid) 

& Elongase 

Docosatetraenoic acid 

J 4 Desaturase 

Docosapentaenoic acid 

+Prostaglandin El 

+Prostaglandin EZ 
+ Leukotriene B4 

OMEGA-3: 

9,12,15Octadecatrienoic acid (alpha-linolenic acid / ALA) 

4 ’ Desaturase 

6,9,12,15Octadecatetraenoic acid (stearidonic acid / SA) 

-1 Elongase 

8,11,14,17-Eicosatetraenoic acid 

$ 5 Desaturase 

5,8,11,14,17-Eicosapentaenoic acid 

& Elongase 

7,10,13,16,19-Docosapentaenoic acid 

& 4 Desaturase 

4,7,10,13,16,19-Docosahexaenoic acid 

+Prostaglandin E3 
+ Leukotriene Bs 

+Prostaglandin Es 
+ Leukotriene BS 
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Appendix 11: Effect on PGEz and IL-Ialpha 

M ADVANCED TISSUE 
WSCIENCES 

PROTOCOL NO. K0563 
January 25,1996 

Anti-inflammatory Activity-UVB 
MTT, PGQ, lL-la 

_. ZK1301 

Croda Chemicals Ltd. 
Cowick Hall 
Snaith Goole 

North Humberside, DN14 9AA 
ENGLAND 

TEST MATERLALS 

Untreated Control CN419 
CN421- ,* -5-1 &L CN422 
CN423 -%- cm424 

REPORT BY: RS. 

PERFORMED BY ;e 
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M ADVANCED TISSUE 
w SCIENCES 

Final Report Addendum for Study No. K0563 
Anti-inflammatory Activity - UVB 

DBJFCTIVF OF THF STUDY 

The objective of this study is to determine the potential antl-rnflammatory 
activity of topically applied oils using the skin’” ZK1301 model with MTT, 
prostagiandin Ez (PGE2 )and interleukin l-alpha (IL-la) as the endpoints 
The inflammatory response is generated by irradiation of the tissues with 
ultraviolet iight, 295400 nm (UVB). MlT, a substrate for mitochondrial 
succinate dehydrogenase, is an indicator of cellular viability. PGE2 
release is indicative of membrane perturbation events that activate 
phospholipase AO. IL-la is a cellular cytokine released in response to 
inflammatory stimuli or chemical insult. 

WMARY RFSULTS 

M77 Assay: None of the test materials produced any cytotoxlcity (no 
UVB tnsues) or phototoxicity (UVB treated tissues). 

Pmstaglandin f2 Release Assay: Two materials, CN424 and 
CN421, showed potential anti rnflammatory activity with PGEz release as 
the endpoint. 

lnterleukin 1 Alpha Release Assay: Two materials, CN422 and CN424 
showed slight anti inflammatory activity with IL-la as the endpoint. Only 
CN424 caused a decrease in both PGE2 and IL-la release induced by 
UVB irradiation 
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SUMMARY TARI F 

CN423 
CN424 
CN421 

MATFRIALS AND FQUIPMFNT 

Refer to the current directions for use: 

ZS1301 DFU, FRD0033 (rev. 01) (see Attachment D) 
MlT Assay Kit, 240022 DFU, FRD0028 (rev. 02) (see Attachment E) 
PGE, Assay Kit, 240050 DFU, FRD0019 (rev. 02) (see Attachment F) 
IL-la Assay Kit, DL450 (R&D Systems, Minneapolis MN) (see 

Attachment Gj 
Dr. Honle Solar Simulator 
UVB H2 filter (295-400nm) 

PROTOCOI 

The attached testrng protocol was followed as written (NB ref: 95024842, 
107, 108, 118, 120). The calibration of all equipment, (i.e., UV lamp, 
incubator, pipetters, etc.) was verified prior to beginning the study. In 
brief, the test materials were applied to the stratum comeum and allowed 
to incubate for 24 hours. Half of the tissues were then irradiated wtth 4 
Joules of UVB light. The tissues were incubated another 24 hours and 
evaluated for cell viability using the MTT dye reduction assay. The media 
samples were collected and stored at -20°C prior to assay for 
inflammatory mediators. The samples were thawed to room 
temperature and assayed for PGE2 and IL-la according to the assay kit 
directions for use. 

QATA ANALYSIS 

M77Assay: The cytotoxictty of each test agent in the presence and 
absence of UVB treatment is expressed as the percent of the untreated 
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control Ml7 value. Less than 100 percent indicates that cell vfability has 
been lost. 

(Test Material O.D.) x 100 = Percent 
(Untreated Control O.D.) Untreated Control 

PGE, Assay: The pg of PGEz released into the medium in each of the 
samples is calculated from optical density using a standard curve 
generated with each experiment (see the PGE, Assay DIrectIons for 
Use). 

lnferleukin l-alpha Assay. The pg of IL-I a released into the medium In 
each of the samples is calculated from the optical density using a 
standard curve generated with each experiment. (see the IL-la Assay 
Directions for Use). 

factorial Analysis: To demonstrate the effects of test materials with and 
without UVB irradiation. the data was placed into a full factorial design 
(see Figure 4). The ratio of the values from each of the runs yields the 
fold change in the endpoint due to each of the variables, namely, the test 
agent and/or UVB. 

RFSUI TS/CONCI USIONS 

M77Assay: The cell viability data is summarized in Tables 1 and 2 in 
Attachment A. None of the test materials produced any cytotoxicity (no 
UVl3 tissues) or phototoxicity (UVB treated tissues). 

PGE2 Assay: The PGEz release raw data is summarized in Tabie 3 in 
Attachment A. The factorial analysis is shown in Table 5 in Attachment A. 
Each of the five test materials showed a slight increase in PGEz release 
without UVB (Run Ratio 3:l). This could be due to the physical 
manipulation of the tissues during the dosing regimen or to a slight 
irritation of the tissue in response to the test agent. A distilled water or 
other innocuous material would have to be used as a sham dosing control 
to determine which of these options is the case. 

The test agent induced PGEz release is exacerbated by UVB irradiation 
by 3-6 fold with four of the five test materials (Run Ratio 4:3). The 
exception is material CN422 whrch showed a 11 fold increase. This 
suggests that this matenal may show some photoirritation. 

UVB irradiation of the tissue causes -13 fold increase in the release of 
PGE, (Run Ratio 2:l). This UVB induced increase is biocked -50% by 
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preincubation with two of the test materials, CN424 and CN421 (Run 
Ratio 4;2). This suggests that these two materials may be blocking either 
the synthesis or release of PGEz from the tissues and may show some 
anti inflammatory activity. 

IL-7a Assay: The IL-la release data is summarized in Table 6 in 
Attachment A. The factorial analysis is shown in Table 7 in Attachment 
A. As with the PGE2 endpoint, each of the test materials produced a 
moderate increase, -2-5 fold, In IL-la (Run Ratio 3:l). A sham dosing 
control would be required to determine if this is due to the test material or 
the physical manipulation associated with dosing the tissues. In contrast 
to the PGE? endpoint, this test material induced increase in IL-la is not 
noticeabty altered by the irradiation of the tissues with UVB. 

Irradiation of the tissues with UVB alone caused an 8 fold increase in IL- 
la release. None of the test materials showed substantial inhibition of 
this UVB induced inflammatory response. Matenals CN422 and CN424 
inhibited the IL-la release by -30% but only the CN424 showed inhibitory 
activity in both the inflammatory mediator endpoints (see Table below). 
These data suggest that three of the five materials (CN422, CN424 and 
CN421) may show some anti inflammatory activity but also, that they are 
working via different mechanisms in the tissue. 

NOTE: One replicate in both the PGEl and IL-la release data for the 
UVB irradiated control was unusually low (see circled values in Tables 3 
and 6). No assignable cause was found. However, since these two 
values were generated from the same cell culture supematant, it is not 
likely to be an assay error. Both replicates were used in the data 
calculations since there were only duplicate samples. If the higher 
replicate were used alone, the trends in the data would remain the same 
but the magnitude of the inhibitory response would be larger. 

AlTACHMFNTS 

A - Data, Tables and Graphs 
3 - ZK1301 Quality Control Release Form 
C - K0563 Study Protocol 
D - ZK 1301 Directions for Use 
E - LAO022 MTT Assay Kit Directions for Use r?T-P-crlMmS &g ri 

F - ZAOO50 PGEl Assay Kit Directions for Use 
i 

7 icp;rG far Q&tYJ 

G - R&D Systems IL-la Assay Kit Directions for Use 1ti CJ&- WJ T* r !, 

T 
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JFST ARTICLF DISPOSAI PROCFDUPF 

Unless the Sponsor requests othetwise, it is the Advanced Tissue 
Scrence practice to retain test materials for one (1) month after the 
completion of the study. The test materials will automat&& be returned 
to the Sponsor after one (1) month. 

DATA RETENTION 

All study documents and the original final report will be on file in the 
Advance Tissue Science archives for a period of no less than two years, 
unless indicated otherwIse in writing. 

WXL AlMFR 

Advanced Gsue Sciences submits this report with the understanding that 
the data contained herein may be used as an important component of the 
sponsor’s Product Safety assessment strategy. i-lowever, the data 
contained herein may not provide sufficient evidence by itself of the 
toxicity or irritation potential (or lack thereof) of a product or raw material. 
These data should be evaluated along with other sources of information 
about the test material, including, but not limited to, physicochemical data 
and clinical safety studies. Accordingly, the final assessment of any test 
material’s safety and/or hazard potential is the sole responsibility of the 
sponsor. 
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/()I\ ADVANCiaa TISSUE 
W SCIENCES 

Advanced Tissue Sciences Customer Testing 

Customer: Croda 
Cowick Hall 
Snaith Goole 
North Humberside, England DN149AA 
Phone: 
Fax: 
Contact person. Clair Packer 

Protocol No.: KO563 

Written by: RonndaBE 

Initial Protocol Approval: 

IVLT Research 8 --c 
Development LI ( J c f) t rn, 1 /v --t& ‘: J n;? , ! ,.,. &J&--- 

I / / ,/ / , 
Customer J Y 

Please read carefully! Protocol approval signses concurrence with 
protocol design as written. The study will be billed per this protocol at the 
time the final report is completed. 

Final Review of Data Gathered and Approval: 

Quality Assurance 
IVLT Research & 
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18,‘1? 95 -2: 07 'Q0405860?0~ 
JOHN saiirsra 

M ADV’ANCii~ -rissu~ 
6. 

w SCIENCES 

CRODA Cm: 
QJoo?:oo: 

1’ -LaI¶sI c L-82 

Advanced Tksue Sciences Customer Testing 

Customer: Cmda 
Cawick HalI 
SnaiihGoafe 
North numknide, England ONl49M 
Ptkana: 
Fax: 
Contact person: C&if Packer 

Protucol No.: Ml563 

Wn’tten by:&uukB&al 

Initial Pmtocol Approval: 

IVLT Research & 

Customer 

protocol design 85 wrik. The study wiil ba bilkI per &hki protocol at thr 
time the final nrport is completed. 

Find Revfw of Date Gathsrad and ~pprovat: 

chJa6tyAssluanca 

IVLT RmDPrch 8  
Development 
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ATTACHMENT B 

1 ADVANCEDTESUESCIENCESI 734 Shl- / Topica Testing Model 
P3n: Number ZK 1300 Product Line 

L Quaiity Control Reoort Form 

Date Tested. E/l495 
zs1300 Lnr Number: 809cb3- 128-09 

Skin-I Assay Ku Lor Number: 13075 

Quality control testing results 
Test Method Specification 

Ceil Line Testing 
HIV-l by PCR No de:ecrablc levels 
Hepawts I3 by hybridizanor < 1 .O n$mi 
Mycoplasma None detected 
Bioburden Screen Sterile Bioburden 
Replicnre samples met: es:abIisbcd specificsrions 

Result 

Negarive 
Negatwc 
Negative 
Negative 

PASS 

MTT-50 20-65 mrLl 56.67t mM 
Mean O.D. 540: >= 0.6 I.2215 
Average 8 CV: <=20yG 4.657 5 

PASS 
I 

I 140% y 
SDS Titration - MTT Assay 

( T; f 120% 7 + 
/ 

oc 
6 + 

, " 100% - * 
* . 

, .\ 
i g 80% 1 

\ 

’ L 60% 1. Y 
I g 

40% ; 
‘1 

I 2 

) z 20%- \ 
I @ 
I 0% 

1 1 10 100 

I SDS Concentration (mM) 

Note: &tve reprcwus rk average of IWO samples assay&from tk same lot 
mng ck sm&rd protocolfrom ck .-bsaF Ku Directions For Use. 

1 n 
Quality Control Approval: &,k {&Date:\2-!c-qy 

10933 North Torrey Pines Road 
La Jolla, CA 92037- 1005 

1619) 43-5730 

Fax (USA) 
(800) x-7273 
(619) GO-5703 
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M ADVANCED TISSUE 
w5CIENCES 

December 15, 1995 

Dear Vaiued Customer, 

Advanced Tissue Sciencest Inc. has a dedicared Bioprocess Team that works with the 
company’s manufactig group. One of the responsibilities of the Bioprocess Team is 
to evaluate the &rmal and keratinocyte cdl lines used in our manufacturing process to 
assure continued optimal producr performance. We would like to inform you that this lot 
of product contains the next approved dermal cell line. This celi line has completed an 
herd review and approval process prior to being incorporated into our manufhuring 
process. The product continues to function as intended for use. 

We have enclosed a copy of the histological sample taken of the lot released today with 
the Quality Control Release Form for your reference. AU other aspects of the kit remain 
the same. 

If you have any questions, please contact me at (619) 450-5845. We appreciare your 
support and CO~LNII~S. 

Sincerely, 
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ATTACHMENT C 

Testing Protocol for S tudy No. K0563 
Anti-inflammatory Activity - UVB 

Y. ASCRIPTION OF PROW 

Skin’ Model ZK 1301 will be used for this testing protocol. 

2. SACKGROUNn INFORMATlON 

Tb~s study is being conducted at the request of Croda Chemicals, LTD 

3. QRJFCTIVF OF THF STUDY 

The objective of this study is to determine the potential anti-inflammatory 
activity of topically applied oiis using MTT, PGEt and IL-la as the 
endpoints. MT-T, a substrate for mitochondrial succinate dehydrogeoase, 
is an indicator of cellular viabifity. PGEl release is indicative of membrane 
perturbation events that activate phosphofipase A,. IL-la is a cellular 
cytokine released in response to inflammatory stimuli or chemical insult. 

4. TYPE 

Customer request for testing. Date of request: November 16, 1995 

5. STUDY 

Final report to be released 3 weeks from initiation of the protocol. 

6.1 

6.2 

6.3 

6.4 

In Vitro Kit Manufacturing personnel are responsible for the 
production of the skin’ product. 

IVLT Applications Laboratory personnel are responsible for the 
protocol implementation. 

Quality Control Department is responsible for final product release 
testing prior to protocol implementation. 

Quality Assurance Department is responsible for reviewing the 
protocol and final report 
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7. MPACT ON PRODUCTION 

There will be no impact on current product production 

8. MATFRIAI UTILIZATION AND RFPI ICATF SAMPI ING Sl7F PFR 
CUSTOMFR REQW 

8.1 This study will utilrze (1) ZK 1301 Kit, (I) MTT Assay Kit, (1) PGE2 
Kit, (1) IL-la Kit. 

8.2 This study will be conducted using 2 replicate samples per test 
condition. 

8.3 Samples are supplied in septum capped vials under nitrogen and 
will be coded prior to testing, They must be stored in a light 
protective container at 2-8°C. 

9 MATERlALS 

Refer to the current directions for use. 

9.1 ZS1301 DFU, FRD0033 (rev. 01) (see Attachment A) 
9.2 MTT Assay Kit, 240022 DFU, FRD0028 (rev. 02) 

(see Attachment B) 
9.3 PGE2 Assay Kii, ZAOO50 DFU, FRDOOI Q (rev. 92) 

(see Attachment C) 
9.4 IL-la Assay Kit, DlA50 {R&D Systems, Minneapolis MN) 

(see Attachment D) 
9.5 Dr. Honle Solar Simulator 
9.6 UVB H2 filter (295400nm) 
9.7 Test materials: I c’; 7 L I : ‘r r, ,, Li . :, c 7 y, , t, ? y,, / <! ,pc 

10. LIST OF fjE1 FVANT SOPa 

Not applicable 

Il. ANAt YSIS OF DATA AND ACCFPTARILITY CRITFRIA 

1 I .1 All materials used will meet established quality control 
specifications. 

11.2 Data analysis will be done by Advanced Tissue Sciences prior to 
decoding the samples. The final report will be prepared with 
decoded data. 

12. PROTOCOL 
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Appendix 12 - Effect on PGEzand TNFalpha 

& ADVANCED TISSUE 
WSCIENCES 

PROTOCOL NO. K0590 

UVB Anti Inflammatory Activity 

ZCl3111-03 skin2@ Model ZKl301 

Croda Chemicals, Ltd. 
Cowick HatI 
Saith Goole 

North Huberside, UK DNl49AA 

TEST MATERIALS 

August 27, 1996 

REPORT BY. Ronnda I Bartel Ph.D. 
PERFORMED BY m 
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a ADVANCtd TISSUE 
W SCIENCES 

In Vitro Laboratory Technology Contract Testing 

Customer: Claire Packer 
Croda Chemicals Ltd. 
Cowick Hall 
Saith Goole 
North Humberslde, DN149AA 
Phone: 01 l-1405-860551 
FAX 01 l-1405-860205 

Study No.: K0590 

In&al Protocol Approval 

IVLT Research 8 

Customer 
Please read carefully! Protocol approval stgnlfies concurrence with protocol 
design as written. The study will be billed per this protocol at the time the flnal 
repon is completed. 

Final Review of Data Gathered and Approval: 

IVLT Research & 
Development 
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m ADVANCED TISSUE 
W SCIENCES 

Final Report for Study No. K0590 
UVB Anti Inflammatory Activity - Xl31 1 I-03 

OBJECTIVE OF THE STUDY 
I 

The objective of thus study is to determine the anti tnflammatory 
potential of 3 test materials using the skit-? ZKl301 tissue. Ultraviolet 
light (UVS) is used as the stimulus to induce an inflammatory reaction in 
the tissue. Cell viability is determined using the MTT dye reduction assay. 
MlT is a substrate for mitochondrial succinate dehydrogenase and is 
converted to an insoluble formazan by the activity of this enzyme. The 
amount of formazan produced is proportional to the number of viable cells 
in the tissue. The cytotoxlcrty of the test materials is estimated by the 
reduction in the cell viability of treated tissues relative to the untreated 
controls, PGEz release is indicative of membrane perturbation events that 
activate phospholipase A,. Tumor Necrosis Factor alpha (TNFa) is a 
cellular cytokine released rn response to inflammatory stimuli or chemical 
insults. 

SUMMARY RESULTS 

MTTAssay: None of the materials were cytotoxic. (2507 and CN480 
may show some UVB protective effects. 

PGE; Assay, None of the materials produced a significant Increase in 
PGE2 release in the non-irradiated control tissues. Two of the materials 
CN507 and CN480. produced a slight decrease in the UVB Induced PGE2 
release. 

Tumor Necrosis Factor alpha Assay: The amount of TNFa produced by 
the tissues was at or near the detection limit of the assay. Longer 
Incubation time would be required to use this cytokine as an endpoint in 
this type of study. 
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MATERIALS AND EQUPMENT 

. (1) ZK1301 Sk&e kit 

. (1) ZAOO22 Ml7 Assay Kit 

. (1) ZAOO50 PGEz Assay Kii 

. (1) DTASO TNFa Assay Kit 

. Dr. f-lode Solar Simulator 

. UVB H2 filter (295-400nm) 

. Refer to the directions for use for standard materials and equipment 
requirements 

ZK1301 DFU, FRD0033 (rev. 001) (see Attachment D) 
Z40022 DFU, FRD0028 (rev. 002) (see Attachment E) 
ZAOO50 DFU, FRD0019 (rev. 005) (see Attachment F) 
DTASO DFU (see Attachment G) 

EXPERIMENTAL DESIGN 

Tissue Model: 
Exposure Mode: 
Concentration 
Dosing Time, 
Sampling: 
Assay Media: 
Control: 
Test Materials. 
UVB Dose: 
Incubation Time: 

skin2”: Model ZK 1301 
Topical application - 3 ~1 
Neat (oils) 
24 hours 
Triplicate per test condition 
Dulbecco’s Modified Eagles Medium (DMEM) 
Serum-Free Assay Media as Untreated Control 
(3) CN!X!S.CN507,CN480 
4 Joules 
24hou-s 

SAMPLE HANDLING INSTRUCTIONS 

Samples were supplied In septum capped vials under nitrogen and were 
stored in a light protective container at -20%. To preserve the nitrogen 
atmosphere in the vials, an aliquot of the samples was withdrawn with a needle 
and syringe (-100 ~1) Following the testing, the test samples were archived at 
-20°C in a light protective box. 

ASSAY PROCEDURE 

The calibration and operation of all equipment was checked and 
documented prior to beginning the study. The assay procedure is outlined in 
detail in the Directions for Use (see Attachment D). In brief, the tissues were 
removed from the agarose shipping tray and placed in MILLICELLe plates 
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containing Serum-Free Assay Media under each MILLICELL’. Tissues were 
stored overnight in a 37’C, 5% CO>, 290% humidity Incubator prior to testing. 
The test materials were applied directly to the stratum corneum of the tissues 
Once all tissues have been dosed the plates were placed in a 37”C, 5% COz. 
290% humidity incubator for the exposure time. After 24 hours, tissues were 
rinsed and exposed to 4 Joules UVB. Tissues were then placed on new 
MILLICELLS and Incubated overnight in a 37”C, 5% COz, 290% humrdity 
incubator The tissues were placed in a 6-well plate containing MIT and 
incubated for two hours. The formazan dye was extracted from the tissues with 
isopropanol and the optical density determined at 540 nm. Supernatants will be 
aliquoted into 2 tubes per tissue and frozen at -20°C for determinatron of PGE2 
and TNFu release. Cne set of tubes will be kept frozen for later IL-lu analysis, 
per sponsor request 

DATA ANALYSIS 

The percent untreated control values for each test matenal were 
calculated as follows: 

(Test Material 0.D ) x100 = Percent 
(Untreated Control 0.D ) Untreated Control 

The M-IT optical density values for the untreated control t6sues were assumed 
to represent 100% viability 

PGE2 and TNFa release were measured with commercially available 
immunoassays. Concentrations of PGE2 and TNFa in the test samples were 
determined from a standard curve generated with each run. Data is expressed 
as total pg released per tissue. 

RESULTS/CONCLUSIONS 

The potential anti-mfiammatory activity of 3 test materials was examined using 
the skin’” ZK1301 tissues. Exposure of the tissues to ultraviolet irradiation was 
used to induce the inflammatory response. The results of this study are shown 
in Tables 1-3 and Figures 1 and 2 in Attachment A. 

MTT Assay: None of the test materials produced any cytotoxicity in the 
presence or absence of UVB irradiation. Two of the materials, CN507 and 
CN480, showed a slight UV protective effect (i.e., higher Ml7 than the irradiated 
untreated control). The MlT values for these two treatment conditions was only 
slightly lower than the untreated. no UVB control 
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PGE,- Assay: None of the test materials changed the amount of PGE2 released 
In the non-irradiated tissues. The amount of PGEz released from CN507 treated 
was higher than the control but the difference is not significant. The UVB 
treatment caused an increase in PGEl release in all of the tissues. Two of the 
test materials, CN507 and CN480 produced a slight decrease in the UVB 
stimuiated PGE: release. 

Tumor Necrosis Factor alpha Assay: The release of TNFa for all of the tissues 
was at or near the detection limit of the assay. The non-irradiated tissues 
produced -20 pg/tissue of TNFa However, the irradiated tissues treated with 
CN507 and CN480 did not show detectable levels of TNFa suggesting that these 
materials may be decreasing the production of this cytokine. Longer incubatron 
times (I.e.. 48 hours) would be required to determine this effect. 

ATTACHMENTS 

A - Data Tables and Graphs 
B - Quality Control Release Form 
C - K0590 Study Protocol 
D - ZKl301 DIrections for Use -’ ~~pc~~~.hS ti 7’3 5 ;,“?-J-; 
E - ZAO022 MlT Assay Directions for Use 
F - ZAOO50 PGE, Directions for Use 

/,2- &E~J :/j-&;rr,cz ,fj -,I 5 

G  - DTA50 TNFa Directions for Use - T 

TEST ARTICLE DISPOSAL PROCEDURE 

Unless the Sponsor requests otherwise, it is the Advanced Tissue Science 
practice to retarn test materials for one (1) month after the completion of the 
study. The test materials will automatically be returned to the Sponsor after one 
(1) month. 

DATA RETENTION 

All study documents and the original final report will be on tile in the Advance 
Tissue Science archtves for a period of no less than two years, unless indicated 
otherwise in wnhng. 
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DISCLAIMER 

The partles acknowledge and agree that the data contained in the final report 
may be used as a component of the client’s product safety and efficacy 
assessment strategy. Client agrees and understands that the data contained 
therein may not provide sufficient evidence by itself of the safety, toxicity, 
irritation potential (or tack thereof) or efficacy of a product or raw material. Client 
agrees that the data contained in the final report will be evaluated along with 
other sources of information about the test material, including, but not limited to , 
physicochemical data and clinical studies. The parties agree that the final 
assessment of any test material’s safety, efficacy and/or hazard potential is the 
sole responsibility of the client. 
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ATTACHMENT 8 

Date Tested: 7/18/N 
ZSl3OOtotM4fnber: 8121-3-131-09 

Skin-2 Assay Kit Lot Number: 14116 

Quality contro1 testing results 
Test Method Specificafi’on 

Cell Line Testing 
HIV-1 by PCR No derccrable levels 
Hepatatis B by hybridizarior < 1 .O ng/rr~I 
Mycoplasma None detected 
Bioburden Screen Sterile Bioburden 
RcpIicare samples meet established spccificarians 

Result 

Negarive 
Negative 
Negative 
Negative 

PASS 

Ml-r-50 
Mean O.D. 5401 
Average % CV: 

20-65mM 
>= 0.6 
<=20% 

40mM 
1.09 

5% 
PASS 

i 120% T 
SDS Titration - MTT Assay 

l 

I SDS Concsntratlon (mM) 

Quality Control Approval: 

10933 Nor01 Torrey Pines Road 
La JO&L CA 92037-1005 
Fax (USA) 

(619) 450-5730 
(800)'52-7273 
(619) 450-5703 
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ATTACHMENT C 

m  ADVANCED TISSUE 
W  SCtENCES 

Testing Protocol for Study No. K0590 
Anti Inflammatory Assay - skin’ @  ZKl301 

OBJECTWE OF THE STUDY 

The objective of this study is to determine the anti inflammatory potential 
of 2 test materials using the ski? ZK1301 tissue. Ultraviolet light (UVB) is 
used as the stimulus to induce an inflammatory reaction rn the tissue Cell 
viability is determined using the M‘TT dye reduction assay. MTT is a substrate for 
mitochondrial succinate dehydrogenase and is converted to an insotuble 
fonnazan by the activity of this enzyme. The amount of forrnazan produced is 
propomona to the number of vrable cells in the tissue. The cytotoxrcrty of the 
test materials is estrmated by the reductron in the cell viability of treated hssues 
relative to the untreated controls. PGE, release IS indicative of membrane 
perturbation events that activate phospholipase AZ. Tumor Necrosis Factor 
alpha (TNFcr) is a cellular cytokine released in reponse to inflammatory stimuli or 
chemical insults. 

MATERIALS AND EQUlPMENT 

. (1) ZK1301 skin2” kit 

. (1) 240022 Ml7 Assay Kit 

. (1) 240050 PGE, Assay Kit 

. (1) DTASO TNFa Assay Kit 

. Dr Honle Solar Simulator 

. UVB H2 filter (295-400nm) 

Refer to the directions for use for standard materials and equrpment 
requirements: 

ZK1301 DFU, FRD0033 (rev. 001) (see Attachment A) 
290022 DFU, FRD0028 (rev. 002) (see Attachment B) 
ZAOO50 DFU, FRD0019 (rev 002) (see Attachment C) 
TNFa Protocol, FRO083 (rev. 001) (see Attachment D) 
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EXPERIMENTAL DESIGN 

Tissue Model’ 
Exposure Mode: 
Concentration 
Dosing Time: 
Sampling: 
Assay tvtedia: 
Control: 
Test Materials 
Positive Control: 
UVB Dose; 
Incubation Time: 

skin’” Model ZK 1301 
Toptcal application - 3 ~1 
Neat (oils) 
24 hours 
Triplicate per test condition 
Dulbecco’s Modified Eagles Medium (DMEM) 
Serum-Free Assay Media as Untreated Control 
(2) CN467. CN463 
CN421 
4 Joules 
24 hours 

SAMPLE HANDLING INSTRUCTIONS 

Samples are supplied in septum capped vials under mtrogen and must be 
stored in a light protectrve container at 26°C. To preserve the mtrogen 
atmosphere in the viah. an aliquot of the samples must be withdrawn with a 
needle and syringe (-100 ~1). Following the testing, the test samples are to be 
archrved at Z-WC tn a light protective box. 

ASSAY PROCEDURE 

The calibration and operation of all equipment is checked and 
documented prior to beginning the study. The assay procedure is outlrned in 
detail in the Directions for Use (see Attachment A). In brief, the tissues are 
removed from the agarose shipping tray and placed in MILLICELL” piates 
containing Serum-Free Assay Media under each MILLICELL”. Tissues are 
stored overnight in a 37°C 5% CO,, 290% humidity incubator prior to testing. 
The test materials are applied directly to the stratum comeum of the tissues. 
Once all tissues have been dosed the plates are placed in a 37°C 5% C02, 
~90% humidity incubator for the exposure time. After 24 hours, tissues are rinsed 
and exposed to 4 Joules UVB. Tissues are then placed on new MILLICELLS and 
Incubated overnight in a 37°C 5% C02, ~90% humidity incubator. The tissues 
are placed in a 6-well plate containing MTT and Incubated for two hours. The 
forrnazan dye is extracted from the tissues with isopropanol and the optical 
density determined at 540 nm. Supernatants wiil be aliquoted into 2 tubes per 
tissue and frozen at -2OOC for determination of PGEz and TNFR release. One 
Set of tubes will be kept frozen for later IL-1~ analysis, per sponsor request. 
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DATA ANALYSIS 

The percent untreated control values for all of the dilutions of each test 
material will be calculated as follows: 

(Test Material 0.D.) x100 = Percent 
(Untreated Control O.D.) Untreated Control 

The MIT optical density values for the untreated control tissues are assumed to 
represent 100% viability. 

PGEz and TNFa release are measured with commercially available 
immunoassays. Concentrations of PGE2 and TNF-a in the test samples are 
detemined from a standard curve generated with each run. Data is expressed as 
total pg released per tissue. 

DlSPOSlTlON OF MATERIALS 

Retain samples per customer request and return after September 20. 
1996. 

A’TTACHMENTS 

A: ZKI 301 DFU, FRD0033 (rev. 001) 
B: ZAOO22 DFU, FRD0028 (rev. 002) 
c: Z40050 DFU, FRD0019 (rev. 002) 
D: TNFa Protocol, FRO083 (rev. 001) 

STUDY SCHEDULE 

Proposed Initiation Date: July 22, 1996 

Proposed Completion Date: August 2,1996 

Proposed Report Date August 23, 1996 
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Appendix 13: Prophylactic effects on Experimental Allergic 
Encephalomyelitis 

Report on the Prophylactic Effects of DP2727 
and SA14 on Experimental Allergic 

Encephalomvelitis (EAE) in the Lewis rat 

for 

Croda Universal Limited 

bY 

Dr C. Bolton 
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Aim of the Study 

The purpose of the investigation was to assess the prop&ylactlc effects of DP2727 and 

SA14 on the emergence and development of neurological EAE in the Lewis rat. 

Materials and Methods. 

4 Induction of EAE 

Male Lewis rats, weighing ZOO-250 g on the day of inoculation were injected& each 

rear footpad, with 0 1 ml of an emulsion containing equal parts of guinea pig spinal 

cord, phosphate buffered saline (PBS) and incomplete Freund’r adjuvant supplemented 

with 1 Omg/ml Mvcobaoterium tuberculosis H&a. A minimum of 7 rats were 

used/treatment. 

b) Assessment of EAE 

Animals were weighed daily and assessed for neuroloigcal disease km day 7 poat- 

inoculation (PI). Rats displaying symptoms of EAE were scored as follows: 

0 5; partial flaccid tail, 1; flaccid tail (FT), 2; hind limb hypotonia (HLH), 3; partial 

hind limb paralysis (PHLP), 4; complete hind limb paralysis (CHIP). 5: dead. 
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c) Dosin~repime 

DP2727 and SA14 dial were orally administered to individual treatments, 3 days prior 

to inoculation for EAE and continuing for 20 days PI, at a dose of 500 mgkg body 

weight/day. Sensitised control animals received PBS vehicle or were undosed. 

Results 

All animals in each treatment lost body weight immediately prior to the onset of EAE 

and beginning characteristically 9-11 days PI (Figure 1). 

b> Onset and loss of svmcttoms 

EAE was induced in all animals and the mean day of symptom onset was similar in 

each group (Table 1). The mean day on which the complete loss of neurological signs 

occurred was also comparable in dosed and untreated groups. 

Incidence of EAE 

The mean daily neurological scores for EAE-diseased rats receiving DP2727 or SA14 

were not significantly different from values recorded for vehicle-treated or undosed 
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animals (Figure 2a and 2b). However, significantly faver animals receiving DP2727 

showed HLH compared to vehicle-dosed rats P-cO.05. 

Treatment of EAE-inoculated Lewis rats with DP2727 or SA14 before and after 

sensitisation for disease did not alter the onset of neurological deficits or lessen the 

duration of symptoms. However, DP2727 did signiticantly reduce the number of 

animals experiencing HLH indicating the compound may have some. ability to control 

the severity of disease. 

Pronosalj for future studieq 

The results suggest DP2727 but not SA14 has limited activity in inhibiting the 

expression of neurological EAE. Further studies with DP2727 may be justified and 

could employ sn extended pre-inoculation treatment schedule using higher doses of the 

compound in an effbrt to demonstrate conclusive effects on the development of Lewis 

rat EAE. Also, anologues of the parent compound could be assessed for activity in 

acute models of the disease. 
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Tabic The effects of DP2727 and SA14 on the occu~~encc and develooment_ 
OfEAE. 

Treatment 

Undosed 

Vehicle 

DP2727 

SAI4 

No. Mean day of Meandayof No. dead/total 
&eased/total symptom ollset &al symptom 

(* SD) loss (*SD) 
6l7 11.8a.4 17.B0.8 ol7 

7f7 11.9u.l 17.0.0 l/7 

6i7 12.7hl.S i7.74d3.8 Oil 

717 11.0.6 18.3*2.0 Off 

Table 2 The effects of DP2727 and SA14 on the severitv of EAE 

Symptom 

F-r 

PHLP 

CHLP 

Undosed 

6/7 

6/7 

2f7 

l/7 

Treatment* 

Vehicle 

7f7 

717 

3/7 

z7 

DP2727 

6M 

3r7’ 

2f7 

l/7 

SA14 

717 

6/7 

Y7 

2l7 

* Number of animals showing symptoms/total 
l P&O5 Fiiher’s exact probability test 
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