Northern
The Extrusion Division of NLI N LI - -
Lipos echnologies

Dear Scientist,

Congratulations on your new purchase of a LIPEX™ Extruder. Each unit sold by Northern Lipids is
made using high quality stainless steel components and is individually inspected and pressure-tested to
ensure optimal performance and safety during operation.

As part of the testing procedure, vesicles of egg phosphatidylcholine (EPC) are made according to
standard procedures known in the field. These multilamellar vesicles (MLVs) are passed through the
Extruder according to the procedures described in the operating manual using two polycarbonate filters with
a pore size of 100nm. The resulting unilamellar vesicles (LUVs) are analyzed by employing laser-based
quasi-elastic light scattering techniques and a printout of the size distribution analysis is included in a test
certificate supplied with each unit. The document shows that the Extruder supplied can produce vesicles of
a size within our standard acceptance criteria (£ 20% of the filter pore size).

Each unit is pressure tested through vessel pressurization, and calibration of the safety relief valve.
The vessel is tested for leaks by assembling the Extruder with a pressure resistant sealing disc in place of
the extrusion filter and pressurizing the Extruder to 1000 psigg (6850 kPa) while the unit is immersed in
water. The Extruder is closely monitored during pressurization and passes the test only if gas leaks are
absent over the full pressurization range (0 — 1000 psig / 0 — 68950 kPa). The safety relief valve on the
associated pressure line is adjusted to vent nitrogen gas at pressure in excess of 800 psig (5440 kPa). As a
final check to ensure that all parts are operational the Extruder is reassembled with all necessary
components and the unit is pressurized until nitrogen gas vents from the relief valve. Upon passing
inspection, the relief valve is locked into position and the Extruder is approved for sale.

We sincerely hope that you enjoy using your new equipment and that you have years of success in
liposome production.

Sincerely,

Your NLI Extruder Team
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1 Introduction

Congratulations on your purchase of a LIPEX™ Extruder. The LIPEX™ Extruder is capable of
generating a homogeneous population of unilamellar liposomes ranging from ~ 50 — 400 nm when
assembled with the appropriate filters. It has been designed so that it is both easy to operate and to clean.
All LIPEX™ Extruders sold are assembled and tested under standard operating procedures, quality assured
and are ready to use upon receipt. It need only be attached to a regulator or a standard nitrogen gas
cylinder. A Matheson Model 3 high-pressure regulator (in Canada, Model 3040-580) with a 2 inch NPT
male outlet is recommended. However, any regulator capable of a delivery pressure of 800 psig (5440 kPa)
with a % inch NPT male outlet should be suitable. In locations where imperial fittings are unavailable, a
local fittings supplier should be able to provide NPT-metric converters to fit metric regulators. The LIPEX™
Extruders are available in several sizes dictated by the internal volume capacity; 1.5 mL, 10 mL, 100 mL and
800 mL (Note, the 100 mL and 800 mL Extruder are only offered with the thermobarrel, see below).

Quick Connect (QC) Fittings are included in the design of the LIPEX™ Extruders because of their
easy push-pull operation, eliminating the need for twisting, turning or wrench action. The stainless steel
delivery tubing is rated at 1500 psig (10,200 kPa) by the manufacturers. The relief valve is set to release at
pressures in excess of 800 psig (5440 kPa), allowing for a large safety margin.

The 1.5 mL and 10 mL LIPEX™ Extruders are offered with the optional Thermobarrel. The
Thermobarrel allows for precise thermostatted operation by allowing water from a circulating water bath to
flow through a heat-jacketed reservoir surrounding the sample reservoir (circulating water bath not
supplied). The ability to regulate the temperature of the lipid suspension is required when working with
saturated phospholipids, which can only be extruded at temperatures above their main gel to liquid-
crystalline phase transition temperature [for a review of phospholipid transition temperatures, see J.R.
Silvius in Lipid-Protein Interactions Vol. 2 pp. 239-281 (Eds. P.C. Jost and O.H. Griffith) Wiley—Interscience,
New York, 1982]. The thermobarrel extruder is not designed to heat or cool a product, but to maintain the
temperature of the product. Therefore, the product being added to the thermobarrel should already be at
the desired extrusion temperature. The Thermobarrel should be securely attached to a thermostatted
circulator using only the high temperature tubing and screw clamps . A maximum operating temperature of
80°C is recommended.

The following manual describes the general assembly and operation of the LIPEX™ Extruder with

our standard testing procedure. Please read this manual closely to ensure you get the maximum benefit
from your newly purchased LIPEX™ Extruder.

2 Safety Considerations

¢ Never operate your Extruder without use of the safety lanyard. Inspect the lanyard often for
signs of wear, and replace as necessary.

e Do not adjust the pressure relief valve. If you require higher pressures, or the valve is not
sealing properly, contact NLI for servicing.

¢ Inspect all O-rings frequently for signs of wear, and replace when necessary. Use of
damaged or worn O-rings can result in a sudden rupture in the O-ring during operation,
which can lead to a sudden depressurization of the Extruder.

e Rupture of an o-ring could result in expulsion of the liquid within the extruder under high
pressure. It is therefore recommended that operators wear appropriate protective apparel
and that the extruder be used within a fume hood and behind a safety shield.

e Care should be taken when handling LIPEX™ Extruders equipped with the thermobarrel as
the thermobarrel may be hot and cause burns.

e Care should be taken when lifting and moving the larger LIPEX™ Thermobarrel Extruders to
avoid physical injury.
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3 Parts List

The following describes the general parts supplied with a LIPEX™ 10 mL Thermobarrel Extruder. The only
difference between the various sizes of LIPEX™ Extruders offered is the overall size and the number of
wing-nuts and flat washers supplied to secure the top of the Extruder.

Assembly .
Number Part Name Quantity
1 Tie Rod Base 1
Filter support base with sample
2 1
outlet tube
Barrel or Thermobarrel
(Thermobarrel is shown. ltis
3 differentiated from the barrel by 1
the additional 4" hose barb
adaptors for connection to a
thermostatted circulator)
4 Large O-ring 2
5 Small O-ring 1 O
6 Stainless steel support mesh 1
Copyright © 2006 2
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Assembly .
Number Part Name Quantity
7 Stainless steel support disc 1 .
> .
8 Extruder Top 1 /
9 Flat washer 3
10 Wing nuts 3

For the 100 mL LIPEX™ Extruder a total of 4 flat washers and wing-nuts are supplied
For the 800 mL LIPEX™ Extruder a total of 6 flat washers and wing-nuts are supplied

ADDITIONAL REQUIRED ITEMS

The following items are required for the proper operation of the LIPEX™ Extruder or LIPEX™ Thermobarrel
Extruder. These items are not supplied with the LIPEX™ Extruder or Thermobarrel Extruder, but are
available through Northern Lipids Inc. unless otherwise stated (see Appendix 1).

Polycarbonate filters

Polyester drain disks

Nitrogen regulator

Nitrogen gas cylinder (not available)

Thermostatted circulator (not available and only required for the LIPEX™ Thermobarrel Extruders)
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4 General Assembly Procedure

The following is a step-by-step assembly procedure for a 10 mL LIPEX™ Thermobarrel Extruder. The
assembly procedure outlined is relevant to all available LIPEX™ Extruders. Please refer to the Parts List for
the assembly number.

Place the Tie Rod base [1] on a suitable working
surface. The working area should be clear of any
unnecessary equipment.

Step 1

The LIPEX™ Extruders are supplied with a piece of
Tygon tubing on the end of the outlet tube. Replace
the tubing with an equivalent type of tubing if it
appears damaged or worn. Ensure that the tubing is
on securely and that approximately 3-4 mm of the
tubing is over the outlet tube of the filter support
base

Step 2

Outlet tube

Place the filter support base [2] into the center cavity

Step 3 of Tie Rod base [1].

®
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Step 4

Step 5

Step 6

Polyester
drain disk

Polycarbonate
(or equivalent)
filter(s)

Place the stainless steel support disc [7] into the
center cavity of the filter support base [2]

Place the supplied stainless steel mesh [6] on top of
the stainless steel support disc [7].

Add a few drops of distilled water or buffer to the
stainless steel support mesh [6] to wet the support
mesh. This aids in the placement of the polyester
drain disk and polycarbonate (or equivalent) filter(s).
Carefully place a single polyester drain disk onto the
wetted stainless steel mesh [6]. Follow this by
adding the required number of polycarbonate (or
equivalent) filters onto the polyester drain disk.
Ensure that the filters are well seated and have no
creases or folds and that they are well centered
such that a good seal will result.

Note if multiple filters are used, the filters should be
added individually and wetted in between each
addition to help with placement of the filters. The
polycarbonate filters that are available through NLI
have a “shiny” side and a “blunt” side. Ensure that
the filters are placed on the drain disc with the
“shiny” side facing up. Also, each polycarbonate
filter is packed in between two blue paper sheets.
The blue paper sheets should be removed and
discarded from each polycarbonate filter.

Copyright © 2006
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Carefully place the small O-ring [5] on top of the
polycarbonate filters without disrupting the place of
the filters or tearing the filters as this will result in
improper size reduction of the liposomes.

Place one of the supplied large O-rings [4] into the
groove in the filter support base [2].

Place the thermobarrel [3] squarely onto the filter
support base [2] without disrupting the placement of
the O-rings and filters in the filter support base.
The side of the thermobarrel with the groove for the
second large O-ring should be facing upward.

Note the rubber hose barb adaptors located on the
side of the thermobarrel should be facing the
opposite direction of the outlet tube of the filter
support base to avoid any interference of the two.

Copyright © 2006
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Place the second supplied large O-ring [4] into the

Step 9 groove of the top of the thermobarrel [3]

Carefully place the Extruder top [8] onto the
thermobarrel [3]. The Extruder top should be
positioned onto the rest of the Extruder so that the
male gas quick connect (see figure 1) is pointing
away from the outlet tube of the filter base support.
This will make sample collection easier.

Step 10

Place the supplied flat washers [9] onto each of the

Step 11 protruding tie rods.

Copyright © 2006 7
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Step 12

Step 13

Place each of the supplied wing-nuts [10] onto each
of the protruding tie rods.

Tighten each wing-nut in an alternating fashion to
ensure that the Extruder top is squarely secured
onto the rest of the Extruder. The wing-nuts should
be finger tightened.

Couple the assembled 10 mL LIPEX™ Extruder to the nitrogen gas line (which is connected to
the regulator (see figure 3) on the nitrogen cylinder) by attaching the female QC adaptor on the
nitrogen gas line (see figure 2) to the male QC adaptor located on the Extruder Top (see figure
1). The female and male QC adaptors should “click” together.

QC sleeve

@ _ @ Figure 1 — Part designation of the Extruder Top

A — Pressure relief valve

B — Pressure relief port

C — Male QC adaptor for nitrogen gas
D — QC inlet cap for sample port

E — Safety lanyard

Figure 2 — Female QC adaptor portion of high-
pressure nitrogen gas line

A — Green pressure control valve

B — Female QC adaptor

The valve is shown in the closed position. To open the valve,
turn the valve so that the valve is parallel to the high-pressure
nitrogen line.
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Figure 3 - Pressure regulator and
pressure relief safety valve on the high-
pressure nitrogen gas line.

A — Pressure relief safety valve (set to 800
psigg)

B — Needle valve

C — Main regulator control valve

D — Main tank pressure gauge

E — Delivery pressure gauge

Note — the pressure regulator shown is not included with
the LIPEX™ Extruder, but is available through Northern
Lipids Inc. (see Appendix 1).

Turning either the needle valve or main regulator control
valve clockwise opens the valve while turning
counterclockwise closes the valves

5 General Operating Procedure

The following procedure is a step-by-step description of the general operation of a 10 mL LIPEX™
Thermobarrel Extruder. The general steps are valid for all LIPEX™ Extruders. The preparation of egg
phosphatidylcholine (EPC) liposomes at 50 mg/mL, which is used in our standard testing procedure, will be
used to help describe the general extrusion process.

1. Prepare multilamellar vesicles (MLVs) consisting of EPC at 50 mg/mL

Weigh out 250 mg of EPC and hydrate in 5 mL of 0.9% NaCl (0.9 g NaCl dissolved in 100 mL
de-ionized water) to make a final lipid concentration of 50 mg/mL.

2. Assemble the 10 mL LIPEX™ Thermobarrel Extruder as described in section 3 of this operating
manual with two stacked 100 nm polycarbonate filters (a start-up pack of 100 filters (100nm) is
included in the extruder unit (see Appendix 1 or contact a NLI representative for other available
polycarbonate filters).

3. For the extrusion of EPC vesicles, the thermobarrel does not have to be connected to a
thermostatted circulator. However, when extruding lipid formulations that require temperature
regulation attach the outlet tube from a thermostatted circulator to the lower hose barb adaptor on
the thermobarrel and the return tube of the thermostatted circulator to the upper hose barb adaptor
on the thermobarrel. Allow the thermobarrel to equilibrate to the required extrusion temperature
prior to proceeding to the next step. At higher temperatures, greater than 50°C, the Extruder can be
placed in a heated water bath so that the filter support base is below the water line. This improves
the heat transfer of the thermobarrel, which can lead to improved extrusion.

4. Open the sample port by pulling upward on the sleeve of the QC inlet cap (see figure 3). Using a
glass Pasteur pipette add the prepared EPC MLVs to the Extruder. Close the sample port by
pushing the QC inlet cap down and over the sample port until there is a “click”.

NOTE: After prolonged use the QC cap can become difficult to put on or take off. If
this happens, simply wet the interior of the adaptor with distilled water or buffer.
Grease should not be used as it may come into product contact.

Copyright © 2006 9
Version 1.0.0




Northern
The Extrusion Division of NLI N LI - -
Lipos echnologies

5. Verify that the green pressure control valve (see figure 2), the main regulator control valve (see
figure 3), and the pressure relief valve on the Extruder top (see figure 1) are in the closed position.
Open the valve located on the nitrogen tank. The main tank pressure gauge on the regulator (see
figure 3) should now register the pressure of the nitrogen tank in use. The delivery pressure gauge
(see figure 3) on the pressure regulator should read zero. The pressure in the tank should be at
least 1500 psig to ensure that there is enough nitrogen to complete the extrusion.

6. Set the delivery pressure by turning the dial on the nitrogen regulator clockwise until a reading
between 200 and 300 psig (our suggested initial extrusion pressure) is observed. Fully open both
the needle valve on the pressure regulator (see figure 3) and then the green pressure control valve
(see figure 2). Once both of these valves are open, the lipid should start to extrude. If a sufficient
rate of product flow is achieved, close the green pressure control valve (see figure 2); the remaining
pressure in the Extruder is usually sufficient to expel the remaining lipid in the Extruder. If the lipid
does not extrude or the flow rate is low, re-open the green pressure control valve and increase the
nitrogen pressure by turning the nitrogen regulator dial counterclockwise until a sufficient product
flow or a maximum of 800 psig of pressure is reached. Once product flow has started, close the
green pressure control valve.

NOTE: Do not attempt to remove the QC cap while the unit is pressurized! The
cap is designed such that it is self-locking when under pressure. However,
under moderate pressure it is possible to force the cap off.

NOTE: As described above, it may be necessary to adjust the nitrogen pressure
at the regulator so that the lipid is extruded at a reasonable rate. The pressure
required to extrude at a moderate rate is dependent upon the filter pore size,
lipid composition and concentration, buffer composition, and operating
temperature. For this reason the working pressure should be determined for
each sample and the regulator should not be preset to a particular pressure.
Typically, to extrude egg phosphatidylcholine MLVs (50 mg/mL) through a 100
nm pore size filter requires an operating pressure of about 250 psig (1700 kPa).
If the lipid sample is not easily extruded at the maximum operating pressure
(800 psig, 5440 kPa) please refer to the Frequently Asked Questions in section 7
of this manual. To increase the extrusion pressure, slowly turn the main
regulator control valve clockwise to open the valve. The reading on the delivery
pressure gauge should slowly respond accordingly.

7. After the first extrusion pass is complete, close the green pressure control valve and depressurize
the Extruder by opening the pressure relief valve on the Extruder top (see figure 1). Once the
Extruder is depressurized close the pressure relief valve on the Extruder top. Refill the Extruder with
the freshly extruded EPC liposomes and repeat the extrusion process for a total of 10 passes to
ensure the final extruded product is homogeneous.

8. Upon completion of the tenth and final pass, close the valve on the nitrogen tank and open the
pressure relief valve on the Extruder Top and the green pressure control valve to depressurize the
Extruder and any remaining pressure in the high-pressure nitrogen gas line. Uncouple the extruder
from the high-pressure nitrogen gas line once depressurization is complete by pushing forward on
the female quick connect coupling (part B in Figure 2). Close the needle valve and the main
regulator control valve. Proceed to cleaning extruder (see section 6).

NOTE: Buffer can be passed through the Extruder (following the steps
described above) prior to extruding the product to ensure that the Extruder was
properly assembled and that there are no leaks in the system.

Copyright © 2006 10
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6 General Cleaning Procedure

The cleaning procedures described in this manual are only for the general cleaning of the LIPEX™ Extruder.

It may be necessary to generate specific cleaning protocols for the particular compounds used with the
Extruder.

1.

The Extruder should be cleaned immediately after use. Disassemble the Extruder to expose all
components of the Extruder.

2. We recommend cleaning all parts of the Extruder with a mild phosphate free cleaning solution. Use
a brush for hard to reach places. When cleaning the base, use warm soapy water and be sure to
flush the inside of the base with copious amounts of tap water.

3. Rinse each part extensively with tap water followed by several distilled water rinses.

4. Rinse all the stainless steel parts with 70% ethanol and wipe dry with a soft tissue. Do not expose
the O-rings (including the O-ring in the QC inlet cap for the sample port) to an organic solvent such
as 70% ethanol.

5. Special care should be taken to rinse the Extruder top and the QC inlet cap.
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7 Frequently Asked Questions

Q: The Extruder seems to be leaking either gas or sample. How do | fix this?

A: If the Extruder leaks gas, or sample, re-assemble making sure that all the O-rings are mounted
squarely. Test for leaks by placing a sheet of plastic over the filter support and then pressurizing the unit to
500 psig (3400 kPa) under water. The gas bubbles will indicate where the leak is. If it is from a fitting,
unscrew and replace the Teflon tape around the threads. If an O-ring is leaking, replace it.

Q: My sample will not pass through the filters at all or takes several minutes to do so.
A: There could be several reasons for this problem:

a) The pore size of the filter is too small. Extrusion of MLV’s through filters with a pore size of < 100 nm
may be slow even at 800 psig (5440 kPa). This will be dependent on many factors including lipid
composition, phase transition temperature, lipid concentration, etc. Often extrusion may proceed more
readily if a series of filters are used. For example, begin by sizing using 200 nm, followed by 100 nm and
finally size to 80 nm filters.

b) The lipid is in the gel state at the operating temperature. Consult standard reference tables of
phospholipid phase transition temperatures, e.g. J.R. Silvius in Lipid-Protein Interactions Vol. 2 pp. 239-
281 (Eds. P.C. Jost and O.H. Griffith) Wiley—Interscience, N.Y. 1982.

c) The filters have become blocked by particulate material in the sample. If the buffer is the source of this
material then prefiltration of the buffer alone, or extrusion through a series of filters as described in a)
should solve this problem. More commonly, blame lies with the lipid sample itself. For example, during
isolation using alumina or silica chromatography, small amounts of column "fines" are often eluted with
the purified lipid. These can readily block the filters and should be removed by passing the lipid solution
in organic solvent through Whatman filter papers using an all-glass filter funnel. In our experience,
similar particulate matter can be present in some commercial preparations and we recommend
purchasing NLI lipids: contact 1 888 654-7437, or email us at info@northernlipids.com

d) The lipid components in a mixture are not homogeneously distributed. Perhaps the most common
example of this problem concerns mixtures of phosphatidylcholine and cholesterol. In our experience,
when thin films of these two lipids are prepared by rotary evaporation from chloroform:methanol
solutions, cholesterol can precipitate prior to deposition of the phospholipid. Following hydration of the
film, extrusion of the sample is difficult due to blockage of the filters by these cholesterol microcrystals.
For this and other lipid mixtures we therefore recommend lyophilization from solutions of tert-butyl
alcohol or benzene: methanol (95:5 v/v).

Q: Why has the QC inlet Cap become stiff and difficult to use? What can be done to improve
this?

A: With extended use the Quick-Connect cap can become stiff and difficult to use. This problem can be
avoided by ensuring that the internal O-ring of this cap is kept moist. Do not grease the internal O-ring of
the QC cap as this may come into product contact. Do not wash with organic solvent and do not remove the
internal O-ring. After time the internal O-ring may wear down — replacement O-rings for this part can be
obtained from Northern Lipids — use a spatula to tease out the old one and insert the replacement.

Q: Why can’t | couple the Extruder to the pressure line?

A: The female QC portion of the high-pressure nitrogen gas line (see figure 2) automatically cuts off
the nitrogen gas supply upon separation from the stem. As a result it is possible to pressurize the line up to
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the QC whilst the Extruder is disconnected. The maximum backpressure safely allowed for the QC is 250
psigg (1700 kPa). At higher backpressures you will find it impossible to couple the Extruder to the pressure
line. If, by accident, the line is pressurized to greater than 250 psig (1700 kPa) whilst the Extruder is
uncoupled, release the pressure by first shutting off the nitrogen gas tank and slowly unscrewing the line out
of the regulator.

Q: Why is the Thermobarrel not heating up?
A: Ensure the tubing from Thermobarrel to thermostatted circulator is properly connected and that

there are no kinks in the tubing that would restrict the flow of water from the thermostatted circulator to the
Thermobarrel.
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Contact and General Information

LIPEX™ is a division of Northern Lipids Inc. and has been designing and supplying extruders for over the
past 15 years. We offer a wide range of LIPEX™ product to meet all your extrusion needs. From the initial
research and development to the commercial manufacturing we will have an extrusion system that will meet
all of your needs. We offer our standard Extruder and Filter Holders to customized extrusion systems. For
further information please feel free to contact us.

GENERAL INQUIRIES (polycarbonate filters and polyester drain disks)

Sales and General Inquires
3650 Wesbrook Mall
Vancouver, BC Canada

V6S 2L.2

Phone (604) 222 — 2548

Fax (604) 222 — 2563

Email info@northernlipids.com

INQUIRIES FOR FILTER HOLDERS AND CUSTOMIZED EXTRUSION SYSTEMS

Thomas Redelmeier, CEO

3650 Wesbrook Mall

Vancouver, BC Canada

V6S 2L2

Phone (604) 222 — 2594

Fax (604) 222 — 2563

Email tomredelmeier@northernlipids.com

Limited Product Warranty

(1) WARRANTY REMEDY DISCLAIMER: The warranties set out in this clause shall be conditional upon fulfillment of the Purchaser’s
contractual obligations including all terms of payment. Seller warrants that LIPEX™ Extruders will be of good workmanship and material
for one (1) year from the date of shipment by Seller. For sales of lipids and filters, Seller offers three (3) months warranty from date of
shipment by Seller. For all items supplied by, but not manufactured by Northern Lipids Inc., including diaphragm-metering pumps,
warranty will be provided by the original manufacturer. Purchaser shall not return goods to Seller without prior written approval of such
by Seller. All goods must be returned “PREPAID”. After inspection and if claim can be substantiated by this inspection, replacement or
repaired goods will be returned to Purchaser ‘PREPAID” through Sellers choice of expediting. THE FOREGOING WARRANTY IS IN
LIEU OF ALL OTHER WARRANTIES OR CONDITIONS. SELLER DISCLAIMS AND THE PURCHASER WAIVES ALL OTHER
REPRESENTATIONS, WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, AND EXPRESSLY EXCLUDES ALL IMPLIED OR
STATUTORY WARRANTIES OR CONDITIONS OF MERCHANTABILITY, MERCHANTABLE QUALITY, DURABILITY OR FITNESS
FOR A PARTICULAR PURPOSE OR TITLE OR NON-INFRINGEMENT AND THOSE ARISING BY STATUTE OR OTHERWISE IN
LAW OR FROM A COURSE OF DEALING OR USAGE OF TRADE. THE STATED EXPRESS WARRANTY IS IN LIEU OF ALL
LIABILITIES OR OBLIGATIONS FOR DAMAGES ARISING OUT OF OR IN CONNECTION WITH THE PRODUCT. The warranties set
out in this clause shall be conditional upon the fulfillment of the Purchaser’s contractual obligations, including terms of payment. The
warranty provided for herein shall not apply to any goods that become defective for the following reason: (a) unsuitable or unreasonable
use; (b) faulty assembly, installation, or servicing by the Purchaser or any third party; and (c) faulty or careless handling.

(2) DISCLAIMER OF TORT LIABILITY: PURCHASER SPECIFICALLY UNDERSTANDS AND AGREES THAT SELLER SHALL NOT
BE LIABLE IN TORT, WHETHER BASED ON NEGLIGENCE STRICT LIABILITY OR ANY OTHER THEORY OF TORT LIABILITY,
FOR ANY ACTION OR FAILURE TO ACT IN RESPECT TO THE MANUFACTURE PREPARATION FOR SALE OR DELIVERY OF
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THE GOODS. IT IS THE PARTIES’ INTENT AND THE INTENT OF THIS PARAGRAPH TO ABSOLVE AND PROTECT SELLER
FROM ANY AND ALL TORT LIABILITY.

(3) EXCLUSIVE REMEDY: PURCHASER SPECIFICALLY UNDERSTANDS AND AGREES THAT PURCHASR'S SOLE AND
EXCLUSIVE REMEDY FOR BREACH OF WARRANTY, TORTIOUS CONDUCT, OR ANY OTHER CAUSE OF ACTION AGAINST
SELLER SHALL BE THE REMEDY PRODIDED IN THE PARAGRAPH (2) ABOVE.

(4) EXCLUSION OF CONSEQUENTIAL DAMAGES: PURCHASER SPECIFICALLY UNDERSTANDS AND AGREES THAT UNDER
NO CIRCUMSTANCES WILL SELLER BE LIABLE TO PURCHASER FOR ECONOMIC SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES OR LOSSES OF ANY KIND WHATSOEVER, INCLUDING BUT NOT LIMITED TO, LOSS OF
ANTICIPATED PROFITS AND ANY OTHER LOSS CAUSED BY REASON OF THE NON-OPERATION OF THE GOODS. THIS
EXCLUSION IS APPLICABLE TO CLAIMS FOR BREACH OR WARRANTY, TORTUOUS CONDUCT, OR ANY OTHER CAUSE OF
ACTION AGAINST SELLER.

(5) RISK OF LOSS: Purchase assumes and shall bear the entire risk of loss of or damage to the goods sold hereunder from any cause
whatsoever from the time it is delivered F.O.B. Seller’s facility (Vancouver, British Columbia) and no such damage to the goods or any
part thereof shall relieve the Purchaser from its obligations hereunder.

Disclaimer

The information in this document is subject to change without notice and should not be construed as a commitment by Northern Lipids
Inc. Northern Lipids Inc. assumes no responsibility for any errors that may appear in this document. This manual is believed to be
accurate at the time of publication. In no event shall Northern Lipids Inc. be liable for incidental or consequential damages in connection
with or arising from the use of this manual.
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Appendix 1

The following items for the LIPEX™ Extruders are available through NLI. Please contact us for current price
and availability.

Catalogue Number Item Description

Complete Extruders

B.002 1.5 mL LIPEX™ Extruder
T.002 1.5 mL LIPEX™ Thermobarrel Extruder
B.001 10 mL LIPEX™ Extruder
T.001 10 mL LIPEX™ Thermobarrel Extruder
T.100 100 mL LIPEX™ Thermobarrel Extruder
T.800 800 mL LIPEX™ Thermobarrel Extruder
Thermobarrel or Barrel only
B.016 1.5 mL LIPEX™ Extruder
T.006 1.5 mL LIPEX™ Thermobarrel Extruder
B.015 10 mL LIPEX™ Extruder
T.005 10 mL LIPEX™ Thermobarrel Extruder
Complete O-rings sets
B.010 1.5 mL LIPEX™ Extruder or Thermobarrel Extruder
B.009 10 mL LIPEX™ Extruder or Thermobarrel Extruder
T.107 100 mL LIPEX™ Thermobarrel Extruder
T.807 800 mL LIPEX™ Thermobarrel Extruder
Filter Support Base
B.006 1.5 mL LIPEX™ Extruder or Thermobarrel Extruder
B.005 10 mL LIPEX™ Extruder or Thermobarrel Extruder
Stainless steel support mesh
B.011 1.5 mL LIPEX™ Extruder or Thermobarrel Extruder
B.012 10 mL LIPEX™ Extruder or Thermobarrel Extruder
T.108 100 mL LIPEX™ Thermobarrel Extruder
T.808 800 mL LIPEX™ Thermobarrel Extruder
Stainless steel support disc
B.014 1.5 mL LIPEX™ Extruder or Thermobarrel Extruder
B.013 10 mL LIPEX™ Extruder or Thermobarrel Extruder
T.109 100 mL LIPEX™ Thermobarrel Extruder
T.809 800 mL LIPEX™ Thermobarrel Extruder
Accessories
X.001 High pressure nitrogen gas line
X.002 Nitrogen regulator

Polycarbonate filters and Drain disk for the 1.5 mL LIPEX™ Extruder or Thermobarrel Extruder

87481 13 mm polyester drain disk

110403 13 mm polycarbonate filter (50 nm pore size)

110404 13 mm polycarbonate filter (80 nm pore size)

110405 13 mm polycarbonate filter (100 nm pore size)

110406 13 mm polycarbonate filter (200 nm pore size)
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Catalogue Number Item Description
Polycarbonate filters and Drain disk for the 10 mL LIPEX™ Extruder or Thermobarrel Extruder

230600 25 mm polyester drain disk

110603 25 mm polycarbonate filter (50 nm pore size)
110604 25 mm polycarbonate filter (80 nm pore size)
110605 25 mm polycarbonate filter (100 nm pore size)
110606 25 mm polycarbonate filter (200 nm pore size)

Polycarbonate filters and Drain disk for the 100 mL LIPEX™ Thermobarrel Extruder

231100 47 mm polyester drain disk

111103 47 mm polycarbonate filter (50 nm pore size)
111104 47 mm polycarbonate filter (80 nm pore size)
111105 47 mm polycarbonate filter (100 nm pore size)
111106 47 mm polycarbonate filter (200 nm pore size)

Polycarbonate filters and Drain disk for the 800 mL LIPEX™ Thermobarrel Extruder

87490 90 mm polyester drain disk

111703 90 mm polycarbonate filter (50 nm pore size)
111704 90 mm polycarbonate filter (80 nm pore size)
111705 90 mm polycarbonate filter (100 nm pore size)
111706 90 mm polycarbonate filter (200 nm pore size)
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