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Introduction – Product Description
ENGLISH
IMPORTANT INFORMATION
Please Read Before Use

ARCHIMEDES® Implantable Constant-Flow
Infusion Pump

Introduction

Indications
WARNING: Refer to the appropriate drug labeling for a complete list
of drug indications, contraindications, warnings, precautions, adverse
reactions, dosage, and administration information, screening procedures,
and overdose procedures. Physicians prescribing the ARCHIMEDES
Implantable Constant-Flow Infusion Pump system for use with these drugs
must be familiar with the information listed in Drug Stability Information.
The ARCHIMEDES Implantable Constant-Flow Infusion Pump is indicated for
the continuous intraspinal infusion of the drugs listed below:

Become thoroughly familiar with the information contained in this user
manual prior to using the ARCHIMEDES Infusion Pump. Failure to follow
these instructions can result in patient complications ranging from a
failure of the intended therapy to a drug under- or overdose.

•

Product Description

Use a 0.9% solution of preservative-free sodium chloride injection
(4.5–7.0 pH) to achieve the physician-prescribed drug concentration.

The ARCHIMEDES Implantable Constant-Flow Infusion Pump is indicated for
the continuous intraspinal infusion of selected drugs for pain management or
relief of spasticity. The components of the system include the infusion pump,
pump catheter, catheter connector, and strain relief sleeve. Additionally, the
pump is shipped with two accessory kits that must be used with the pump:
•
•

CODMAN® Refill Kit (AS 10);
CODMAN Bolus Kit (BS 10).

Codman provides optional accessories that can be used when implanting the
ARCHIMEDES Infusion Pump. These are:
•
CODMAN Intraspinal Catheter Kit;
•
SureStream™ Intraspinal Catheter Kit;
•
CODMAN Trial Catheter; and
•
CODMAN Disposable Tunneler.
These optional accessories are available separately. You may order additional
CODMAN Catheter Connectors, and Pump Catheters as required. For a list
of catalog numbers, see System Description.

•

For use with preservative-free morphine sulfate sterile solution
(4.0–6.5 pH) in the treatment of chronic pain; or
For use with LIORESAL® Intrathecal (baclofen) (5.0–7.0 pH) for relief
of spasticity

WARNING: Use only the drugs and diluent listed above with the
ARCHIMEDES pump. Using incompatible or contaminated (out of specification)
drug solutions can damage the pump flow restrictor chip and cause an increase in
flow rate. This can lead to serious complications, including overdose and death.
WARNING: Based on studies carried out by Codman that evaluated precipitation
of Morphine Sulfate for Intrathecal Injection at varying pH levels, the use of
preservative-free morphine sulfate solutions with pH levels above 6.5 is not
recommended for these pumps. In particular, we have found that higher concentrations of morphine sulfate solutions (>10 mg/mL) might be more susceptible
to precipitation when the pH levels of the drug are at or near the upper pH limits
specified in USP requirements for this drug (i.e., at or near pH 6.5).
Precipitation of morphine could result in an accumulation of the precipitates
in the flow path causing possible slowing or stoppage of flow through the
flow-restrictor chip. This can lead to inadequate pain relief and/or the need to
remove and replace the pump.
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Introduction – Contraindications
Contraindications

WARNINGS

•
•

General Warnings

•
•
•
•

Cases of active or incompletely treated infection
When the pump cannot be implanted 4 cm or less below the skin’s
outer surface
When the patient’s body size is insufficient to accept the bulk and
weight of the pump
When conservative treatment is appropriate
Spinal anomalies that might complicate the implantation and fixation of
an intraspinal catheter
Observe all contraindications relating to the use of the prescribed drug.

Use of other devices and therapies in conjunction with the drug pump must
be carefully considered due to potential interactions. See Appendix G:
Compatibility with Other Treatment and Diagnostic Modalities.
The use of non-Codman accessories with the ARCHIMEDES Infusion Pump can
result in damage to the pump or failure of the system to function as intended.
Improper use of the ARCHIMEDES Infusion Pump can result in drug
under- or overdose. Users must comply with product instructions for initial
pump preparation, implantation, initial filling, refilling, and injecting into the
bolus port of the pump. Only qualified medical personnel must perform
these tasks.
It is very important to correctly calculate the infusion solution. Calculation
errors can result in overinfusion or underinfusion. Refer to Appendix B:
Calculating the Drug Infusion Solution.
Perform the functional test described in this manual before implanting the
pump. See Performing the Functional Test.
Before closing incisions, verify that the central port and bolus port of the
implanted pump can be palpated, that the catheter(s) will not become twisted
or contorted, and that the catheter(s) will not obstruct the central port or the
bolus port.

Pump Filling Warnings
Do not overfill the reservoir. Overfilling can result in overinfusion, which can
lead to a drug overdose or cause damage to the pump.

Bolus Port Warnings
Because a significant amount of drug can be present in the bolus port, pump
catheter, and spinal catheter, injection into the bolus port can result in drug
overdose. To prevent injection errors:
•
•
•

aspirate fluid from the bolus port to ensure drug removal. Refer to the
catheter length conversion information in Technical Specifications;
identify the location of the central port and the bolus port;
use the bolus needle provided in the CODMAN Bolus Kit (BS 10) for
accessing the bolus port.

Introduction – 5
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Introduction – Precautions
After rinsing the bolus channel or the reservoir, intraspinal delivery of
the new drug solution from the drug reservoir will be delayed until the
solution traverses the total catheter length. Carefully calculate the amount
of the delay, based on the total catheter length and the flow rate, before
administering additional medication by another delivery method.

Precautions

Drug Warnings

•
•
•

Do not mix drugs. The effects of mixing drugs in the pump are not known.
Use only the drugs and diluent listed in Indications with the ARCHIMEDES
pump. Using incompatible or contaminated (out of specification) drug
solutions can damage the pump flow restrictor chip and cause an increase
in flow rate. This can lead to serious complications, including overdose
and death.
Based on studies carried out by Codman that evaluated precipitation of
Morphine Sulfate for Intrathecal Injection at varying pH levels, the use of
preservative-free morphine sulfate solutions with pH levels above 6.5 is not
recommended for these pumps. In particular, we have found that higher
concentrations of morphine sulfate solutions (>10 mg/mL) might be more
susceptible to precipitation when the pH levels of the drug are at or near the
upper pH limits specified in USP requirements for this drug (i.e., at or near
pH 6.5).
Precipitation of morphine could result in an accumulation of the precipitates
in the flow path causing possible slowing or stoppage of flow through the
flow-restrictor chip. This can lead to inadequate pain relief and/or the need to
remove and replace the pump.
Never inject into the pump catheter or the intraspinal catheter; a drug underor overdose or damage to the catheter can result.
The physician must consider the drug concentration, dose, and flow rate
relationships of the pump before selecting the pump volume and flow rate.
Failure to consider these factors can lead to a drug under- or overdose.

General Precautions
Use sterile technique in all phases of handling this product.
Inspect the contents of the pump and accessory kits carefully. Do not use if:
the package or seal appears damaged;
contents appear damaged; or
the expiry date has passed.

The drug reservoir contents are under significant pressure. To prevent the
reservoir contents from being ejected, do not use an open syringe when
emptying the reservoir.
Use only preservative-free solutions for intraspinal applications.
The physician must provide the patient with complete information concerning
all aspects of continuous-infusion drug therapy.
Povidone iodine is the antiseptic recommended for use with the CODMAN
Intraspinal Catheter and its components. Do not use iodine tinctures or
acetone as they can damage components.
If discontinuing drug therapy for a prolonged period of time, empty the pump
of the drug solution and refill it with sterile 0.9% saline solution, following the
prescribed refill schedule to maintain a patent fluid pathway.
For pump revisions that require pump explantation from the pocket and a fill
procedure for the new pump; refer to Appendix A: Emptying the Drug Reservoir.

Catheter Precautions
Exercise extreme care to prevent the silicone catheter(s) from coming in
contact with towels, drapes, talc, or linty or granular surfaces. Silicone is
highly electrostatic and as a result, attracts airborne particles and surface
contaminants that can produce tissue reactions.
Silicone has a low cut and tear resistance; therefore, do not tie ligatures too
tightly on the strain relief sleeves or the anchors. Do not use stainless steel or
chromium ligatures. Use only No. 0 silk suture for securing the catheters.
Do not handle the catheter(s) with sharp instruments. Use rubber shod
forceps when handling the catheter(s). Take care not to inadvertently cut or
puncture the catheter(s).
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Introduction – Adverse Events
Make sure that catheter placement and connections are secure. Failure to
adequately connect and secure catheters in place can result in:
•
•
•
•

dislodgment or disconnection of the catheter;
obstruction of the central port or bolus port;
cessation of therapy; or
delivery of drug to the pump pocket or subcutaneous tissue.

It is important to note the total catheter length (pump catheter and/or
intraspinal catheter) and the catheter inner diameter in the patient’s record.
The total implanted catheter length and inner diameter are used to calculate
the time required for drug to advance to the intraspinal catheter tip, as well
as to help prevent a drug overdose when injecting into the bolus port.
Do not trim catheter(s) before placement.
If a catheter is to be trimmed, leave an extra length of catheter to help ensure
that no tension will be placed on the catheter. Measure and record the length
of catheter removed. This information is necessary for calculating the volume
of the implanted catheter.
During implantation, verify that catheter(s) will not become kinked or
occluded due to knots, tight geometries, or a tortuous position. To prevent
dislodgment or kinking, always use an anchor to secure the intraspinal
catheter to surrounding tissue.
Pass each catheter before connecting whenever possible. If passing a catheter
that is already connected or implanted, ensure that the direction of tunneling and
passing the catheter leads away from the site of connection or implantation.

Pump Filling Precautions
Qualified medical personnel must refill the pump on a prescribed schedule.
Use only the SURECAN® Filling Needle provided with the CODMAN
Refill Kit (AS 10) for filling and refilling ARCHIMEDES Infusion Pumps.
This needle is designed specifically for use with this pump. Use of other
needles can damage the central port and/or result in a failure to administer
solution appropriately.
Use of excessive force when inserting the filling needle into the central
port can damage the needle tip. Never use a filling needle if the tip is bent;
use the second filling needle provided. Using a bent filling needle will
cause damage to the central port, and can result in a failure to administer
solution appropriately.

Bolus Port Precautions
Use only the CODMAN Bolus Kit (BS 10) for all bolus port procedures.
Use only the bolus needle provided with the CODMAN Bolus Kit (BS 10) for
injecting a bolus into ARCHIMEDES Infusion Pumps. This needle is designed
specifically for use with this pump. Use of other needles can damage the
bolus port and/or result in a failure to administer solution appropriately.
Do not overpressurize the bolus port when injecting fluids. Small syringes can
generate very high fluid pressure. Do not use syringes smaller than 10 mL
for bolus port injections.

Adverse Events
Potential adverse events associated with the use of implantable infusion
pumps include, but are not limited to:
The development of an inflammatory mass at the tip of the implanted
intraspinal catheter, which may be evidenced by:
•
•
•
•

a progressive change in the character, quality, or intensity of pain;
an increase in the level of pain and degree of pain despite dose escalation;
sensory changes (i.e. numbness, tingling, burning);
hyperesthesia and/or hyperalgesia.

If the presence of an inflammatory mass is suspected, perform a full evaluation.
Presentations that require immediate diagnosis include bowel and/or bladder
dysfunction, myelopathy, Conus Syndrome, gait disturbances or difficulty
ambulating, and paraparesis or paralysis.
Failure of the pump, resulting in the cessation of drug therapy, can cause:
•
•
•

a return of underlying symptoms;
drug withdrawal symptoms; or
the need for surgical removal of the pump.

A change in the flow rate, due to pump failure or exposure to temperature or
pressure extremes, with underinfusion or overinfusion of the drug, can cause:
•
•
•
•

a return of underlying symptoms;
drug withdrawal symptoms;
drug overdose; or
the need for surgical removal of the pump.
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Introduction – Patient Information
Catheter performance problems, such as kinking, disconnection, leakage,
breakage, occlusion (complete or partial), dislodgment, migration, formation
of fibrosis or hygroma, which may cause:
•
•
•
•
•
•
•
•
•
•
•
•

delivery of the drug to an inappropriate site, such as the pump pocket
or subcutaneous tissue;
drug withdrawal symptoms;
underinfusion of the drug;
a return of underlying symptoms;
free-floating catheter in the cerebrospinal fluid (CSF);
CSF leakage, subcutaneous collection of CSF, or central nervous
system (CNS) pressure changes;
damage to the spinal cord;
hemorrhage;
the need for surgical replacement of the catheter;
organ failure;
stroke;
death.

Adverse events related to filling or refilling the drug reservoir include:
•
•
•

Contamination of the reservoir resulting in infection, such as meningitis;
Injection errors, which can lead to tissue damage or a drug underor overdose;
Overfilling of the reservoir, which can lead to drug overdose or damage
to the pump.

Adverse events related to bolus injections include:
•
•

Contamination of the bolus channel resulting in infection, such as
meningitis;
Injection errors, which can lead to tissue damage or a drug underor overdose.

Other adverse events, such as:
•
•
•

Foreign body rejection phenomena;
Postsurgical pain or discomfort;
Skin erosion or wound dehiscence of the pocket.

Complications relating to the drug therapy, such as:

Patient Information

•
•

Inform patients that elevated body temperature and changes in atmospheric
pressure may alter the flow rate of the pump. Elevated body temperature may
be caused by fever. Changes in atmospheric pressure may be caused by living
in or traveling to high altitude areas, travel in unpressurized aircraft, long term
flights in pressurized aircraft, scuba diving, or use of hyperbaric chambers.

•
•
•

drug toxicity (local and systemic) and its related side effects;
complications due to the use of a drug that is not approved
for intraspinal administration;
complications due to the use of drugs that are not approved
for use with the system;
complications due to use of an approved drug or diluent that is out
of specification;
extravasation.

Instruct patients to:
•

Adverse events arising from the surgical procedure, such as:
•
•
•
•
•
•
•
•
•
•
•

Pump implanted upside down or improperly oriented;
Seroma, hematoma, erosion or infection of the pocket;
CSF leakage resulting in spinal headache, subcutaneous collection of
CSF, or problems related to CNS pressure;
Radiculitis;
Arachnoiditis;
Bleeding;
Damage to the spinal cord;
Meningitis;
Anesthesia complications;
Infection;
Fever.

•
•
•
•
•

Avoid manipulating or excessively handling the pump through the
skin. This is known as Twiddler’s Syndrome and can cause catheter
disconnection or kinking;
Keep the implant site clean, dry, and protected from impact or irritation;
Avoid physical activities that can damage the implant site or device;
Carry their Codman Passport at all times;
Notify their personal and consulting physicians that they have an
implanted pump; and,
Return for refills at the prescribed time and notify their physicians about
travel plans so that pump refills can be scheduled.

Notify patients of the appropriate warnings and precautions associated with
the prescribed drug, including overdose and underdose signs and symptoms.
Inform patients of the importance of return visits to the clinic or physician’s
office at regular intervals to monitor system performance.
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Introduction – Drug Stability Information
Drug Stability Information
Use only the drugs listed below with the ARCHIMEDES Infusion Pump for the
indications described in Indications. Mix these drugs with only 0.9% solution
of preservative-free sodium chloride injection (sterile 0.9% saline solution) to
achieve the appropriate concentration.
Drug
Preservative-free morphine sulfate
LIORESAL Intrathecal (baclofen)

Stability
120 days
120 days

Refer to drug labeling for complete prescribing information, indications,
contraindications, warnings, precautions, and adverse events.
When filling the reservoir, verify that the “Use By” date of the drug will not
occur before the patient’s next refill.
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System Description – Infusion Pump
System Description

Drug Reservoir

Infusion Pump (see Figures 1 and 2)

The titanium reservoir, which stores the infusion solution, is emptied and refilled
through the self-sealing silicone of the central port. The reservoir is shipped dry.

The ARCHIMEDES Implantable Constant-Flow Infusion Pump is designed
for the continuous intraspinal delivery of drug therapy. Precise flow rates are
made possible by the incorporation of flow-restrictor chip technology in the
pump design. The titanium pump utilizes a butane drive medium.
The pump is available with multiple reservoir capacities and various pre-set
flow rates. Please contact your local Codman representative for ordering
information. Refer to Technical Specifications for specific pump information.

2
(Schematic
representation)

Central port

Bolus port
Flow-restrictor chip

Pump outlet

1

Side view
(not according to scale)

Needle stop
Propellant
chamber

Suture loops

Top view
(not according to scale)

Needle stop

Suture loops

Particle filter
Drug reservoir

Titanium bellow

Bolus port

Propellant Chamber
The propellant, also called the drive medium, is located between the reservoir
and the pump casing, in the propellant chamber. The propellant develops a
specific pressure at body temperature and places a constant pressure on the
exterior surface of the reservoir. This forces drug solution through the filter,
flow-restrictor chip, and catheter to the administration site.

Central port

Pump outlet

N-Butane gas is the source of the energy used to compress the diaphragm
of the bellows that subsequently delivers the volume of drug. A set volume
of butane is enclosed by the bellows-to-base plate assembly and the outer
casing of the pump. At body temperature, the butane changes from a liquid
to a gas and exerts pressure on the bellows (drug reservoir). As long as this
defined volume (pressure vessel) maintains integrity from the surrounding
environment, the gas continues to be a source of energy because it is
maintained under pressure.
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System Description – Central Port
Central Port

X-ray Identification Tag

Access to the drug reservoir is through the central port. The central port is
made of self-sealing silicone with a needle stop located below. Use only the
SURECAN Filling Needle provided with the CODMAN Refill Kit (AS 10) for
injecting into the central port.

Using standard X-ray equipment, one can visualize the manufacturer’s
identity, pump model, and year of manufacture, which are located on the
bottom of the pump as black characters on a white background. When
viewed on X-ray it will look like the sample in Figure 3.

Particle Filter

3

When the drug leaves the reservoir, it passes through the 0.2-micron particle filter.

Flow-Restrictor Chip

CNS
015
2004

The etched chip carries the drug solution from the filter into the catheter. The
length of the etching, which was set during manufacturing, determines the
flow rate.

Pump Outlet
The pump outlet allows a secure connection between the pump and the
pump catheter.

Bolus Port
The bolus port allows percutaneous entry into the implanted catheter for drug
administration or aspiration of the catheter contents. Fluid injected through
the bolus port bypasses the particle filter and the flow-restrictor chip internal
to the reservoir.
The bolus port is made of self-sealing silicone. A needle stop is located below
the bolus channel underneath the bolus port. Use only the bolus needle
provided with the CODMAN Bolus Kit (BS 10) to access the bolus port.

A.
B.
C.

A

B

C

Manufacturer’s identity
Pump model
Year of manufacture

Pump Catheter

Suture Loops

The pump catheter is made of medical-grade silicone elastomer impregnated
with barium sulfate. Note: Although the catheter is X-ray detectable, on X-ray
a gap of 1–2 mm appears between the catheter and the pump body. This gap
does not represent a faulty connection. When using the CODMAN Intraspinal
Catheter with the CODMAN Pump Connector, X-rays will not show a gap.

Four titanium suture loops are attached to the pump for use in anchoring it to
the fascia or other appropriate tissue.

Filling and Bolus Needles
Access into the central port and the bolus port requires the use of two
different needles. The appropriate needle must be used when accessing the
central port or bolus port.
Access into the central port requires the use of the SURECAN Filling Needle
available in the CODMAN Refill Kit (AS 10).
Access into the bolus port requires the use of the BS 10 bolus needle
available in the CODMAN Bolus Kit (BS 10).
The ARCHIMEDES Infusion Pump is shipped complete with these two kits.
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System Components
System Components
The ARCHIMEDES Infusion Pump is delivered with the following items, which
are also available separately:
Name
CODMAN Refill Kit (AS 10)
CODMAN Bolus Kit (BS 10)
CODMAN Pump Catheter
CODMAN Intraspinal Catheter Connector
with Strain Relief Sleeve

Catalog No.
60-2924
60-2922
60-2914
60-2950

The following accessories are optional and are sold separately:
CODMAN Disposable Tunneler (six units)
CODMAN Intraspinal Catheter Kit
SureStream Intraspinal Catheter Kit
SureStream Intraspinal Catheter Connector with Strain Relief Sleeve
CODMAN Trial Catheter
CODMAN Refill Kit (AS 10) (six units)

60-2920
60-2918
70020
70029
60-2923
60-2926

Note: When using the optional accessories, refer to the instructions for use
that accompanies each one for appropriate indications and instructions.
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Sterility
Sterility
This product is for SINGLE USE ONLY; DO NOT RESTERILIZE.
Codman & Shurtleff, Inc. will not be responsible for any product that is
resterilized, nor accept for credit or exchange any product that has been
opened but not used.
As long as the inner unit is not opened or damaged, the product is sterile.
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Instructions for Use – Preliminary Procedure
INSTRUCTIONS FOR USE

Preparing the Pump

Review these instructions before beginning preparations for implanting
the ARCHIMEDES Implantable Constant-Flow Infusion Pump System. A
qualified healthcare professional must coordinate the preparation of the pump
for implantation.

Note: It is recommended that a qualified health care professional prepare the
pump while the patient is being prepared for the surgery.

Preliminary Procedure
Trial or titration of the indicated drugs is at the discretion of the physician.

The preparation of the pump for implantation requires five steps:
1.
2.
3.
4.
5.

Calculating and preparing the drug solution
Connecting the pump catheter to the pump
Filling the reservoir before implantation
Priming the bolus channel
Performing the functional test

Required materials:
•
•
•
•
•
•
•
•
•
•
•
•

ARCHIMEDES Infusion Pump
CODMAN Pump Catheter (provided with the pump)
CODMAN Catheter Connector with Strain Relief Sleeve
(provided with the pump)
ETHIBOND™ Suture for stabilizing the pump to fascia
CODMAN Refill Kit (AS 10) (provided with the pump)
CODMAN Bolus Kit (BS 10) (provided with the pump)
Aspiration needle
No. 0 silk suture to secure the catheter connections
Sterile 0.9% saline solution
Appropriate amount of drug solution (volume to be determined by the
capacity of the reservoir)
3 mL of drug solution to prime the refill assembly
5 mL of drug solution to fill the bolus channel

Recommended materials:
•
•

CODMAN or SureStream Intraspinal Catheter Kit
CODMAN Disposable Tunneler

When using the recommended materials, refer to the instructions for use that
accompanies each product for indications and use.

Instructions for Use – 14
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Instructions for Use – Calculating and Preparing the Drug Solution
Calculating and Preparing the Drug Solution

Connecting the Pump Catheter to the Pump

Mix the chosen drug with sterile 0.9% saline solution to make the infusion
solution. Refer to Appendix B: Calculating the Drug Infusion Solution, to
calculate the correct amounts of drug and saline.

If the physician chooses to use one of the pump connectors provided in the
CODMAN Intraspinal Catheter Kit, omit this procedure. Keep the protective
tubing in place on the pump outlet until it is time to connect the pump
connector to the pump.

PRECAUTIONS
Exercise extreme care to prevent the silicone catheter(s) from coming in
contact with towels, drapes, talc, or linty or granular surfaces. Silicone
is highly electrostatic and as a result, attracts airborne particles and
surface contaminants that can produce tissue reactions.
Use only No. 0 silk suture for securing catheters and connectors. Smaller
diameter suture and stainless steel suture may cut or tear silicone
catheters. Use the ETHIBOND Suture to secure the pump to the fascia.
1.

2.
3.

Remove the protective tubing from the outlet of the pump. Gently push
the pump connector end of the catheter onto the pump outlet with a
twisting motion.
Make sure the groove of the connector is completely seated in the
groove of the pump outlet.
Use No. 0 silk suture material to tie the catheter securely to the pump
outlet. The suture must lie in the groove of the connector. See Figure 4.

4
Catheter connector

Catheter

Ligature

Needle stop
Outlet
Infusion pump

Silk suture
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Instructions for Use – Filling the Reservoir Before Implantation
Filling the Reservoir Before Implantation

2.

Assemble the parts (see Figure 5a).

PRECAUTIONS
5a

Never overfill the reservoir. Always identify the reservoir capacity prior to
filling the pump.

Filter
Connecting tubes

Always ensure proper needle placement (needle held perpendicular
to the pump and inserted completely to the needle stop) before filling
the reservoir.

30

20

10

60 ml syringe

60

50

Stopcock

Use of excessive force when inserting the filling needle into the central
port can damage the needle tip. Never use a filling needle if the tip is
bent; use the second filling needle provided. Using a bent filling needle
will cause damage to the central port, and can result in a failure to
administer solution appropriately.

m

Use only the SURECAN Filling Needle provided with the CODMAN Refill Kit
(AS 10) to access the central port. Use of other needles can damage the
central port and/or result in a failure to administer solution appropriately.

Filling needle

40

Make sure that all luer-lock connections are secure.

Drop of drug solution

Filling the reservoir consists of two steps:
A.
B.

Setting up and priming the refill assembly;
Filling the reservoir.

Required materials:
•
•
•
•

Aspiration needle
CODMAN Refill Kit (AS 10)
Appropriate amount of drug solution (volume to be determined by the
capacity of the reservoir)
3 mL of drug solution to prime the refill assembly

A.

Setting up and priming the Refill Assembly (Figures 5a, 5b, and 5c)
1.

Use the aspiration needle to fill the 60-mL syringe with the drug
solution. Expel the air from the syringe. Remove the aspiration needle.

a.

Connect the filter to the 60-mL syringe.

b.

Connect one of the connecting tubes to the filter.

c.

Connect the free end of this connecting tube to the
perpendicular fitting of the stopcock.

d.

Connect the grey SURECAN Filling Needle to the second
connecting tube.

e.

Connect the second connecting tube to the stopcock male fitting.

f.

Turn the stopcock handle so it points to the filling needle.

g.

Slowly depress the plunger of the 60-mL syringe until drug
solution appears at the open female fitting of the stopcock.

h.

Ensure that the plunger of the 10-mL syringe is fully
depressed. Connect the 10-mL syringe to the stopcock.

i.

Fill the 10-mL syringe with 5 mL of solution by slowly
depressing the plunger of the 60-mL syringe (see Figure 5b).
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Instructions for Use – Filling the Reservoir Before Implantation
l.
5b

Slowly depress the plunger of the 10-mL syringe until drug
solution exits from the filling needle (Figure 5c). The assembly
is now primed.

5c

50

j.

Turn the stopcock handle so it points to the perpendicular fitting. If
air is present in the 10-mL syringe, remove the syringe and expel
the air; reconnect the syringe to the stopcock.

k.

Remove the protective cover from the filling needle.

10

6

8

9

4

5

7

2

3

1

60

50

10 ml syringe

m

40

30

20

10

10

6

9

5

8

7

1

2

4

3

60
m

40

30

20

10

Drug solution

Note: Once the system is primed, monitor the dosage amount through
the use of the 10 mL syringe. Deliver only the amount that corresponds
to the drug reservoir capacity. If less than 3 mL was used to prime the
system, discard the excess in the appropriate manner.
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Instructions for Use – Filling the Reservoir Before Implantation
Filling the Reservoir (refer to Figure 6a and 6b)

50

60m

40

30

20

6b

6a

10

B.

10
9
8
7

50

40

20

30

60m

3

10

6
5
20
4

10
9
8

2

7

1

6
5
4
3
2
1

1.

2.

Ensure that the stopcock handle points to the filling needle. Holding
the filling needle perpendicular to the pump, puncture the central
port. Insert the filling needle until it contacts the needle stop.
Check the drive function of the pump
a. Depress the plunger of the 60-mL syringe until the 10-mL
syringe fills with drug solution.
b. While keeping your thumb on the plunger of the 10-mL
syringe ready to counteract the reflux pressure of the pump,
turn the stopcock handle so it points to the perpendicular fitting.
Inject the contents of the 10-mL syringe into the reservoir.
c. Check the function of the pump’s drive system by releasing
the pressure from the plunger of the 10-mL syringe for a few
seconds. Reflux must appear in the syringe.
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Instructions for Use – Priming the Bolus Channel
d.

3.

4.

Inject the remaining contents of the 10-mL syringe into
the reservoir.
e. While continuing to exert pressure on the 10-mL syringe
plunger, turn the stopcock handle so it points to the
filling needle.
Inject the remaining drug solution.
a. Depress the plunger of the 60-mL syringe until the 10-mL
syringe fills with drug solution.
b. While keeping your thumb on the plunger of the 10-mL
syringe ready to counteract the reflux pressure of the pump,
turn the stopcock handle so it points to the perpendicular fitting.
Inject the contents of the 10-mL syringe into the reservoir.
c. While continuing to exert pressure on the 10-mL syringe
plunger, turn the stopcock handle so it points to the
filling needle.
d. Repeat Steps 3a through 3c until the correct volume of the
drug solution has been injected.
Remove the filling needle from the central port. Discard all
components of the refill kit in an appropriate manner.

Priming the Bolus Channel
Before implantation, it is necessary to remove air or liquid from the pump
catheter by filling the bolus channel with drug solution. The CODMAN Bolus
Kit (BS 10) contains a needle designed for use with the ARCHIMEDES
Infusion Pump. The tip of the needle is closed; the drug solution exits the
needle through an opening along the shaft of the needle. See Figure 7.
7
(Not according to scale)

Opening for bolus injection

Luer lock connector
Closed tip

22-gauge needle

PRECAUTIONS
Make sure all luer-lock connections are secure.
Always make sure proper placement of the bolus needle (needle held
perpendicular to the pump and inserted completely to the needle stop)
before filling the bolus channel.
Use of excessive force when inserting the needle into the bolus port
can damage the needle tip. Never use a bolus needle if the tip is bent;
use the second bolus needle provided. Using a bent bolus needle will
cause damage to the bolus port, and result in a failure to administer
solution appropriately.
Required materials:
•
•
•

Aspiration needle
CODMAN Bolus Kit (BS 10) (provided with the pump)
5 mL of drug solution to fill the bolus channel

1.

Set up
a.

Connect a 10-mL syringe to an aspiration needle.

b.

Using the aspiration needle, draw the prepared drug solution into
the syringe. Expel the air from the syringe.
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Instructions for Use – Priming the Bolus Channel

2.

c.

Remove the aspiration needle. Connect the syringe to the filter.
Connect the filter to the stopcock end of the connecting tube.

d.

Attach the free end of the connecting tube to the bolus needle
provided. Open the stopcock and expel air from the assembly.

Inject the bolus (see Figure 8).
8

a.

Holding the bolus needle perpendicular to the pump, puncture the
bolus port. Insert the bolus needle until it contacts the needle stop;
twist the needle to make sure it completely penetrates the silicone
bolus channel beneath the bolus port.

b.

Open the stopcock on the connecting tube. Inject 5 mL of the
drug solution. Liquid must exit the end of the pump catheter (or
outlet port, if the pump catheter is not being used).
Remove the bolus needle from the bolus port.

c.

If liquid does not exit the catheter, check for the following possible causes:
Stopcock (closed)

•

Filter
Connecting tube

•
10 ml syringe

Central port (filling only)
Skin surface

•

The bolus needle may not be inserted completely.
Ensure that the bolus port is punctured and that the bolus needle is
inserted perpendicularly until it contacts the needle stop; then twist
the needle. Twisting the needle during insertion helps ensure that it
penetrates the silicone bolus channel beneath the bolus port.
The bolus needle may be clogged.
Remove the bolus needle and check its function.
The catheter has not been attached correctly or is clogged.
Check the connection of the catheter and the pump outlet.
Check the patency of the pump catheter.

Bolus needle

Bolus port

Implanted Infusion pump
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Instructions for Use – Performing the Functional Test
Performing the Functional Test

Implanting the Pump

1.
2.

In the steps below it is assumed that a CODMAN Intraspinal Catheter has
previously been implanted for the patient titration phase (morphine sulfate) or for
the administration of a bolus dose (baclofen). If the intraspinal catheter has not
been implanted, implant the catheter in accordance with the instructions for use
provided with the CODMAN Intraspinal Catheter Kit or the SureStream Intraspinal
Catheter Kit at the appropriate phase of the pump implantation procedure.

3.

Lay the filled infusion pump on a sterile cloth.
Use a sterile gauze or sponge to dab away liquid that may cling to the
tip of the catheter (or the outlet port, if the catheter is not being used).
A drop must form at the tip of the catheter within the next 30 minutes
(refer to Figure 9).
If no drop forms within this 30-minute period, do not implant the pump;
return the pump to Codman Neuro Sciences. See Figure 9.

1.

Create the subcutaneous pocket.
a.

Make an incision at a suitable location in the abdomen large
enough to allow passage of the pump.

b.

Make a subcutaneous pocket large enough to accommodate the pump.

c.

Check the fit of the pump in the pocket. Orient the pump so that
the pump outlet is positioned laterally, towards the intraspinal
catheter. Make sure that the pump can be palpated through the
skin. Remove the pump.

9
Catheter

2.
Drop at the tip of the catheter

Note: A pump with a flow rate of 0.5 mL/24 hours may not permit a cohesive
drop to form at the catheter tip. This is due to a combination of the low flow
rate of the pump and evaporation of the liquid.
When testing a pump with a flow rate of 0.5 mL/24 hour, check for the
presence of any moisture at the catheter tip. If moisture is present at the
catheter tip at the end of the 30-minute waiting period, the 0.5 mL/24 hour
pump is functional.

Suture the pump in position.
Note: Use only ETHIBOND Suture to secure the pump to the fascia.
a.

Place sutures in the fascia in positions that correspond with the three
suture loops of the pump that will be farthest from the incision. Allow
enough length of the suture material for insertion through the suture
loops while the pump still remains outside the pocket.

b.

Insert the three lengths of suture through the corresponding three
suture loops farthest from the incision.

c.

Position the pump within the pocket. Position some extra length of
pump catheter underneath the pump to make sure that no tension
will be placed on the catheter. Make sure that the ports on the
pump face up. Tie the suture securely.

d.

Place the fourth suture in the fascia and through the remaining
suture loop. Tie the suture securely.

e.

Follow the instructions for use packaged with the CODMAN
Intraspinal Catheter Kit if using one of the pump connectors in the
kit to connect the intraspinal catheter.
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3.

4.

f.

Follow Step 3 if connecting the implanted trial catheter to the
pump catheter provided with the pump.

d.

Select the catheter connector and the strain relief sleeve from the
pump package or from the catheter package, if appropriate.

g.

Follow Step 4 if connecting the implanted intraspinal catheter to
the pump catheter provided with the pump.

e.

Slide the white-ringed (smaller-diameter) end of the catheter
connector strain relief sleeve approximately 4 cm over the
intraspinal catheter.

f.

Insert either end of the catheter connector into the lumen of
the intraspinal catheter until it touches the center step of the
connector. Insert the opposite end of the catheter connector into
the pump catheter until it touches the center step of the connector.

g.

Slide the strain relief sleeve over the junction until it bottoms out on
the connector step.

h.

Secure the strain relief sleeve to the catheters by tying ligatures
of No. 0 silk suture in the suture grooves. Proceed to Step 5.

Connect the pump catheter to the implanted trial catheter.
a.

If the trial catheter has not been passed subcutaneously to the
connection site, pass the catheter now, using a tunneler or other
appropriate means. At the connection site, trim the trial catheter, if
necessary. Record the length of catheter removed.

b.

Position excess pump catheter in a loose loop underneath the pump.

c.

Pass the pump catheter to the connection site using a tunneler
or other appropriate means. Trim the pump catheter, if necessary.
Record the length of catheter removed.

d.

Select a connector from the pump package or from the catheter
package, if appropriate. Insert either end of the connector into the
end of the trial catheter.

e.

Secure the connector to the trial catheter by tying a ligature of No.
0 silk suture around and behind one of the barbs of the connector.

f.

Insert the opposite end of the connector into the end of the
pump catheter.

g.

Secure the connector to the pump connector by tying a ligature
of No. 0 silk suture around and behind the barb of the connector.
Proceed to Step 5.

Connect the pump catheter to the implanted intraspinal catheter.
a.

If the intraspinal catheter has not been passed subcutaneously to
the connection site, it must be passed now, using a tunneler or
other appropriate means. At the connection site, trim the intraspinal
catheter, if necessary. Record the length of catheter removed.

b.

Position excess pump catheter in a loose loop underneath the pump.

c.

Pass the pump catheter to the connection site, using a tunneler
or other appropriate means. Trim the pump catheter, if necessary.
Record the length of catheter removed.

5.

Close the incisions.

WARNING: Before closing the incisions, verify that the central port and
bolus port of the implanted pump can be palpated, that the catheter(s)
will not become twisted or contorted, and that the catheter(s) will not
obstruct the central port or the bolus port.
a.

Verify that the pump is positioned correctly, that the pump is
adequately sutured to maintain correct orientation, that the catheter
is secured away from the central port and bolus port, and that the
catheter will not become twisted or otherwise contorted.

b.

Close all incisions in an appropriate manner.

Completing the Documentation
Complete the patient passport.
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Instructions for Use – Scheduling the First Pump Refill
Scheduling the First Pump Refill

Explanting the Pump

The first refill appointment must be scheduled with your patient. Before
scheduling the appointment, calculate the number of days before the
reservoir will need to be refilled (Refill Interval).

Return all explanted pumps to the manufacturer for proper disposal. Perform
the following steps for all explanted pumps:

CAUTION: At refill, the pump must contain at least 3 mL of fluid. When
scheduling the first refill, take into account the reservoir priming volume
of approximately 1 mL. The flow rate of the pump decreases rapidly as
the volume in the drug reservoir decreases below 3 mL. This can result in
the potential loss of therapeutic effect or drug withdrawal symptoms.
Note: The flow rate is affected by changes in altitude and/or temperature. Refer
to the diagrams in Appendix C to determine the significance of the change.
1.

Calculate the Refill Interval

In the equation below, the 4 mL subtracted from the reservoir capacity reflects
the 3 mL of drug solution that must remain in the drug reservoir to ensure that
the flow rate remains constant plus the 1 mL reservoir priming volume.

a.
b.
c.
d.
e.

Remove residual solution from the pump reservoir using the
CODMAN Refill Kit (AS 10). Dispose of solution.
Clean the explanted pump with soap and water to remove obvious
and gross debris.
Complete an explantation report.
Package the pump in appropriate packaging, with appropriate labels.
Contact your sales consultant for the appropriate location to ship
the explanted materials.

WARNING: THE PUMP WILL EXPLODE AT HIGH TEMPERATURES
FOUND IN CREMATORIUM FURNACES. THEREFORE, THE PUMP
MUST BE EXPLANTED PRIOR TO CREMATION.

Reservoir capacity – 4 mL = Refill Interval
Flow Rate
Example:
Reservoir capacity: 20 mL
Flow rate: 0.5 mL/24 h
20 mL – 4 mL = 32 days [24 h]
0.5 mL/24 h
In this example, the patient must be scheduled to return within 32 days.
2.

Schedule the first refill appointment with your patient.

Refilling the Implanted Pump
Refer to the instructions for use provided with the CODMAN Refill Kit (AS 10).

Injecting a Bolus into an Implanted Pump
Refer to the instructions for use provided with the CODMAN Bolus Kit (BS 10).
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Technical Specifications
Technical Specifications
ARCHIMEDES Implantable Constant-Flow Infusion Pump
Materials
Titanium, polytherimide, silicone, silicon-dioxide, PYREX glass, PVDF, n-butane, 2.5 tantalum
Weight
Approximately 110 – 120 g
Diameter of pump
76 mm
Diameter of central port
8 mm
Diameter of bolus port
6 mm
Total height of the pump at various capacities in the reservoir:
Reservoir capacity
10 mL
20 mL
35 mL
40 mL
50 mL
60 mL
Total height
18.3 mm
21.6 mm
26.5 mm
28.2 mm
31.5 mm
34.8 mm
Dead volume
1.5 mL
Drive medium
n-Butane 2.5, activated by body temperature
Life span of silicon ports
500 punctures each
Storage conditions
Store in a cool, dry, non-condensing environment
Flow rates
Flow rates are preset from 0.5 mL/24 hours to 4.0 mL/24 hours (± 10%)
The flow rate tolerances are valid for 37°C at sea level. Greater deviations may occur due to pressure or temperature
variations caused by air travel, travel in the mountains, scuba or deep-sea diving, fever, use of hyperbaric chambers, and
other similar causes. See Appendix B.
CODMAN Pump Catheter
Material
Medical grade silicone elastomers; barium sulfate
Inner diameter
0.6 mm
Outer diameter
2.4 mm
Length
100 cm
Volume
0.28 mL
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Technical Specifications
CODMAN Intraspinal Catheter
Inner diameter
0.6 mm
Outer diameter
1.5 mm
Length
100 cm
CODMAN Trial Catheter
Inner diameter
0.6 mm
Outer diameter
2.4 mm
Length
50 cm
Catheter Length/Volume Conversion Table
Length of catheter (cm)
20
Volume (mL)
0.057
(0.6 mm ID)

30
0.085

40
0.113

50
0.141

60
0.170

70
0.198

80
0.226

90
0.254

100
0.283
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Warranty
WARRANTY
Codman & Shurtleff, Inc. warrants that this medical device is free from
defects in both materials and workmanship. Any other express or implied
warranties, including warranties of merchantability or fitness, are hereby
disclaimed. Suitability for use of this medical device for any particular
surgical procedure should be determined by the user in conformance
with the manufacturer’s instructions for use. There are no warranties
that extend beyond the description on the face hereof.
® ARCHIMEDES and CODMAN are registered trademarks of Codman & Shurtleff, Inc.
™ SureStream is a trademark of Codman & Shurtleff, Inc.
® LIORESAL is a registered trademark of Novartis Pharma AG
® SURECAN is a registered trademark of B. Braun Medical
™ ETHIBOND is a trademark of Ethicon, Inc.
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Appendix A: Emergency Procedures
APPENDIX A: EMERGENCY PROCEDURES
Drug Overdose
WARNING: REFER TO THE APPROPRIATE DRUG LABELING FOR
A COMPLETE LIST OF DRUG INDICATIONS, CONTRAINDICATIONS,
WARNINGS, PRECAUTIONS, ADVERSE REATIONS, DOSAGE AND
ADMINISTRATION INFORMATION, SCREENING PROCEDURES,
AND OVERDOSE PROCEDURES CONTAINED IN THE PRESCRIBED
DRUG LABELING.
Consult the patient’s medical record or with the patient’s physician to confirm
the drug or drug concentration within the pump reservoir.
In the event of a suspected overdose, do the following:
1.
2.
3.
4.

Aspirate the catheter, if appropriate. Refer to the procedure that follows.
It is important to empty the pump reservoir of the remaining drug. Refer
to the procedure that follows.
Rinse the reservoir. Refer to the procedure that follows.
Once the patient is stabilized, fill the pump reservoir with 0.9% saline
solution to keep the pathway patent, or fill with the correct prescription.
Follow the instructions for filling the pump provided with the CODMAN
Refill Kit (AS 10).

A. Aspirating Catheter Contents through the Bolus Port
(refer to Figure 10)
Refer to the Catheter Length/Volume Conversion Table in
Technical Specifications.

PRECAUTIONS
Ensure that all luer-lock connections are secure.
Use only the bolus needle provided with the CODMAN Bolus Kit
(BS 10) for injecting a bolus into ARCHIMEDES Infusion Pumps. Use of
other needles can damage the bolus port and/or result in a failure to
administer solution appropriately.
Always ensure proper needle placement (needle held perpendicular to the
pump and inserted completely to the needle stop) before injecting a bolus.
Use of excessive force when inserting the needle into the bolus port
can damage the needle tip. Never use a bolus needle if the tip is bent;
use the second bolus needle provided. Using a bent bolus needle will
cause damage to the bolus port, and can result in a failure to administer
solution appropriately.
Required materials:
•
•
•
•

Aspiration needle
CODMAN Bolus Kit (BS 10)
Skin disinfectant
Self-adhesive sterile bandage (optional)
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Appendix A: Emergency Procedures
6.

10

7.
Stopcock (closed)

8.
9.

Connecting tube
Filter

With gentle negative pressure, aspirate an amount of drug solution
equal to the volume of the catheter(s). Refer to the Catheter Length/
Volume Conversion Table in Technical Specifications.
Close the stopcock of the connecting tube and remove the syringe,
leaving the connecting tube and bolus needle in place.
Dispose of the aspirated drug solution and syringe in an appropriate manner.
Remove the bolus needle from the bolus port and, if necessary, cover
the injection site with a self-adhesive sterile bandage.

B. Emptying the Drug Reservoir
10 ml syringe

PRECAUTIONS
Ensure that all luer-lock connections are secure.
Use only the SURECAN Filling Needle provided with the CODMAN Refill Kit
(AS 10) for emptying ARCHIMEDES Infusion Pumps. This needle is designed
specifically for use with this pump. Use of other needles can damage the
central port and/or result in a failure to administer solution appropriately.

Central port
(filling only)
Skin surface

Bolus needle
Bolus port

Implanted Infusion pump

1.
2.
3.
4.
5.

Connect one 10-mL syringe to the stopcock end of the connecting tube.
Connect the female luer lock end of the connecting tube to the bolus needle.
Palpate the pump and locate the central port and the off-center bolus port.
Disinfect a wide area of skin over and around the bolus port; cover the
prepared area with a sterile fenestrated drape.
Holding the bolus needle perpendicular to the pump, puncture the offcenter bolus port. Insert the bolus needle until it contacts the needle
stop; twist the needle to ensure it penetrates the silicone bolus channel
beneath the bolus port.

Do not aspirate during emptying of the reservoir. Allow the pump
pressure to evacuate the reservoir during the emptying procedure.
Aspiration of the reservoir could damage the pump’s drive system.
Always ensure proper needle placement (needle held perpendicular to
the pump and inserted completely to the needle stop) before emptying
the drug reservoir.
Use of excessive force when inserting the filling needle into the central
port can damage the needle tip. Never use a filling needle if the tip is
bent; use the second filling needle provided. Using a bent filling needle
will cause damage to the central port, and can result in a failure to
remove the solution appropriately.
Required materials:
•
•
•

CODMAN Refill Kit (AS 10)
Skin disinfectant
Self-adhesive sterile bandage

1.

Set up
a.

Palpate the pump. Locate both the central port and the bolus port.

b.

Disinfect a wide area of skin over and around the central port;
cover the prepared area with the sterile fenestrated drape.
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Appendix A: Emergency Procedures
2.

Empty the Reservoir (refer to Figure 11)

11

Direction of flow

a.

Connect one connecting tube to the straight male fitting of the
stopcock. Connect the collection syringe onto the straight female
fitting of the stopcock. Firmly place the silicone stopper onto the
end of the syringe barrel.

b.

Connect the filling needle to the free end of the connecting tube.

c.

Ensure that the stopcock handle points to the filling needle.
Holding the filling needle perpendicular to the pump, puncture the
central port. Insert the filling needle until it contacts the needle
stop. CAUTION: If the needle does not contact the needle stop,
it will not be possible to remove drug from the pump.

d.

Loosen the silicone stopper and hold the collection syringe upright.
Turn the stopcock handle so it points to the perpendicular
fitting. The contents of the reservoir will reflux into the collection
syringe. If reflux does not appear, check the position of the filling
needle. If needed, twist the needle to ensure that it penetrates the
central port. If after checking the filling needle position no reflux
is present, consult Appendix D: Troubleshooting.

e.

If reflux reaches the 10-mL mark on the syringe, turn the stopcock
handle so it points to the filling needle. Discard the refluxed
solution appropriately. Repeat Step c. as needed.

f.

When reflux has ended, wait an additional 30 seconds to ensure the
pump is empty. Turn the stopcock so it points to the filling needle.

g.

Record on the patient chart the total amount of fluid removed from
the drug reservoir.

h.

Secure the silicone stopper onto the end of the syringe barrel to
prevent spillage. Turn the collection syringe upside down before
disconnecting it from the stopcock to prevent small amounts
of spillage.

i.

Remove the syringe from the stopcock. Leave the filling needle,
with connecting tube and stopcock, intact at the puncture site.

j.

Discard the syringe and refluxed solution appropriately.

k.

Rinse the reservoir as outlined in Rinsing the Drug Reservoir,
which follows.

Stopper

10 ml collection syringe

Stopcock
Connecting
tube

Filling needle

Central port (filling)
Skin surface

Bolus port

Implanted Infusion pump

Removing Remaining Drug Solution
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C. Rinsing the Drug Reservoir (refer to Figure 12)

1.

Using an aspiration needle, draw 5 mL of saline into each of the 10-mL
syringes. Expel the air from the syringes.

2.

Connect one syringe to the straight fitting of the stopcock. Turn the
stopcock handle so it points to perpendicular fitting.

3.

Slowly inject the saline into the reservoir. Remove pressure from the
syringe plunger, and allow the saline to reflux into the syringe. Remove
and discard the syringe and the refluxed solution appropriately.

After emptying the reservoir, rinse it to remove all traces of the drug solution.
Required materials:
•
•
•
•

Aspiration needle
(2) 10-mL syringes with luer-lock connectors
10 mL of sterile 0.9% saline solution
Self-adhesive sterile bandage
12

Direction of flow

10 ml syringe

Stopcock
Connecting
tube

Filling needle

Central port (filling)
Skin surface

Bolus port

Implanted Infusion pump

Rinsing the Drug Reservoir
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Appendix B: Calculating the Drug Infusion Solution
Calculate the amount of sterile 0.9% saline solution:

APPENDIX B: CALCULATING THE DRUG
INFUSION SOLUTION
The drugs indicated for use with the ARCHIMEDES Pump must be diluted only
with sterile 0.9% saline solution (4.5–7.0 pH) to make the infusion solution.
CAUTION: Preservative-free morphine sulfate is supplied in various
concentrations. Be aware of the concentration before calculating the
amount of drug to be infused.

Reservoir capacity
[mL]

•

calculate the running time of the pump;
calculate the amount of the drug required in [mg] or [μg]; then convert
into [mL]; and
calculate the amount of saline required.

CAUTION: Prepare an additional 3 mL of drug solution, in excess of the
capacity of the reservoir, to prime the refill assembly.
Calculate the running time of the pump:

Total amount of
drug required
[mL]

=

Total amount of
saline [mL]

+

Total amount of
saline [mL]

=

Total amount of
infusion solution
[mL]

Example of a Drug Calculation
Note: The preservative-free morphine sulfate concentration in this
example is 10 mg/1 mL.
In this example:
•
•
•

Reservoir capacity = Running time (days) [24 h]
Flow Rate/24 hours

Total amount of
drug required
[mL]

Result: Total amount of infusion solution

In order to calculate the drug infusion solution, one must perform 3 steps:
•
•

–

the daily dosage is 4 mg morphine
the reservoir capacity is 20 mL
the pump flow rate is 0.8 mL/24 hours

Step 1: Calculate the running time of the pump
Calculate the amount of the drug:
Required daily
dosage of the drug x
[mg/24 h] or [μg/24 h]

Running time of the
infusion pump in
[24 h] days

=

Total amount of
drug required
[mg] or [μg]

Convert the total amount of drug required from mg or μg to mL. In the
case of drugs with lower dosages (such as baclofen), please observe the
conversion factor for converting mg to μg (1 mg = 1000 μg).

20 mL reservoir capacity = 25 days running time
0.8 mL flow rate/24 h

Step 2: Calculate the total amount of drug required

4-mg daily dosage x 25 days running time = 100 mg morphine
Total amount of drug /
[mg] or [μg]

Concentration of
drug
[mg/mL] or [μg/mL]

=

Total amount of
drug required
[mL]
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Appendix B: Calculating the Drug Infusion Solution
Step 2a: Calculate the number of morphine ampules (assuming 1 mL per
ampule and 10 mg morphine/mL)
100 mg morphine = 10 ampules @ 1 mL/ampule = 10 mL morphine
10 mg/mL

Step 3: Calculate the amount of saline

20 mL reservoir – 10 mL morphine = 10 mL saline

Result
The infusion pump is filled with a mixture of:
10 mL
+ 10 mL
= 20 mL

morphine mix
(at 10 mg morphine/mL = 100 mg total morphine)
saline
infusion solution
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Appendix C: Diagrams
Emptying Cycle of 35 mL Capacity Reservoir with 1.0 mL/24 h
Flow Rate

APPENDIX C: DIAGRAMS
Effects of altitude on flow rate
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Appendix D: Troubleshooting
APPENDIX D: TROUBLESHOOTING
Troubleshooting Table
The following table lists symptoms that may occur, along with their possible causes, methods of verification, and suggested remedial actions. If, after
following the suggested solution(s) you cannot restore pump function to normal, please contact your Codman representative.
Symptoms

Possible Cause

Method of Verification

Remedial Action

Patient symptoms
reappear or intensify

•
•
•
•
•

Pump leakage
Pump failure (no output)
Catheter occlusion
Catheter tear
Catheter flowpath
interruption
• Drug concentration
incorrect

Refer to
Troubleshooting
Flowchart

Refer to
Troubleshooting
Flowchart

At refill, the amount
of fluid in the reservoir
exceeds the tolerances
expected (more or less
fluid than expected)

Pump failure

Check to see if
patient symptoms have
reappeared or intensified

Refer to Troubleshooting
Flowchart

Unable to palpate pump ports

Damage to the flow restrictor chip Withdraw and replace the drug
solution and evaluate the flow rate

Contact your Codman representative and
consider elective replacement of the pump

Extenuating circumstances

Examine the patient history
to determine if the patient
has experienced high or low
altitudes, fevers, etc.

Empty the pump, refill,
and monitor. Explain
to patient the effects
of high and low altitude,
fever, etc. on pump performance

Incorrect refill calculations

Recalculate the refill period

Refill pump as required, and
give patient a new refill schedule

Pump turned upside down

Use radiography to verify
pump position

Perform surgical revision to
correct pump positioning

Pump has rotated

Use radiography to verify
pump position

Refill pump as required, and
give patient a new refill schedule

Swelling at pump site

Aspirate pump pocket or site
swelling and verify contents

Treat according to
aspiration content analysis

Patient weight gain

Review patient’s history

Inform patient of effects of
weight gain on treatment
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Appendix D: Troubleshooting
Swelling or tenderness at
the pump site

Pump or catheter
system leakage

Aspirate fluid at site
and verify contents

If aspiration contents show
pump leakage or catheter system
leakage, perform the following:
1. Perform radiography to determine
the source of the leak
2. Perform surgical revision on pump
or catheter system as required

Infection at site

Aspirate fluid at site
and verify contents

Treat according to
aspiration contents

Foreign body
rejection phenomena

Aspirate fluid at site
and verify contents

Treat according to
aspiration contents

Disease related

Physician assessment

Treat accordingly

Intermittent kinking
of catheters

Use radiography to
verify catheter integrity

Treat accordingly

Extenuating circumstances

Examine the patient history
to determine if the patient
has experienced high or low
altitudes, fevers, etc.

Explain to patient the effects
of high and low altitude, fever,
etc. on pump performance

Incorrect needle used

Check the needle to make
sure the bolus needle provided
is being used

Use only the bolus needle
provided and retry

The bolus needle is
positioned incorrectly

Check the needle position

Hold needle perpendicular to
the pump and retry

The bolus needle is damaged
or occluded

Inspect the bolus needle

If bolus needle is suspected to
be damaged or occluded, discard
and use a new bolus needle

Pump is positioned incorrectly

Use radiography to
check pump position
and catheter system

Treat accordingly

The catheter is bent or occluded

Use radiography to check pump
position and catheter system

Treat accordingly

Twiddler’s Syndrome
Treatment performance
is erratic

Unable to inject bolus
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Appendix D: Troubleshooting
Unable to inject into
central port

Incorrect needle used

Make sure the SURECAN
Filling Needle is being used

Use only the SURECAN
Filling Needle provided and retry

The SURECAN
Filling Needle is
improperly positioned

Check the needle position

Ensure needle is being held perpendicular
to the central port and retry, twisting
needle to ensure penetration

The pump is
positioned incorrectly

Use radiography to check
pump position

Treat accordingly

The SURECAN Filling
Needle is damaged
or occluded

Inspect the needle

If the needle appears damaged
or occluded, discard and use a
new needle
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the patient.

and monitor

Refill pump reservoir

Correct if necessary.

and concentration.

E. Check dosing

Yes

tolerance

D. Fluid within

Yes

C. Reflux occurs

reflux to occur

reservoir and allow

B. Empty the pump

reappear or intensify

A. Patient Symptoms

No

No

K. Refill interval

occlusion.

revision to repair the

Perform surgical

system is occluded.

J. The catheter

Yes

I. Resistance felt

integrity.

connections, and

system placement,

assess catheter

radiological study to

Refill pump and

temperature, etc.

changes in body

as altitude changes,

circumstances such

to extenuating

N. Problem may be due

No

monitor patient.

L. Perform

Yes

calculations correct

bolus port

No

No

administer.

dosage, and

interval, correct

M. Recalculate refill

H. Inject bolus into

Yes

G. Too much

pump.

Perform surgical revision to replace

Malfunction of pump drive system.

schedule.

Drug reservoir empty. Check refill

central port and retry.

Hold needle perpendicular to the

Improper positioning of needle.

Retry.

Failure to puncture central port.

F. Possible Causes:

Appendix D: Troubleshooting

Troubleshooting Flowchart
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Appendix E: Compatibility with Computerized Tomography (CT)
APPENDIX E: COMPATIBILITY WITH COMPUTERIZED
TOMOGRAPHY (CT)
Note: Testing was performed on a comparable infusion pump
(Anschütz Model IP 20.1).
When tested at 120 kV/200 mA and 130 kV/175 mA, the images generated
showed strong shadows in the area of the infusion pump. Layers above and
below the pump were not influenced by shadow formation. No temperature
increase was observed at any time during the test.
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Appendix F: Magnetic Resonance Imaging (MRI) Information
APPENDIX F: MAGNETIC RESONANCE IMAGING
(MRI) INFORMATION
MRI testing of the ARCHIMEDES Implantable Constant-Flow Infusion Pump
demonstrated that MRI has no impact on pump performance.
The ARCHIMEDES Implantable Constant-Flow Infusion Pump is constructed
with MRI safe materials. In testing, the ARCHIMEDES Implantable ConstantFlow Infusion Pump was subjected to an MRI with a field strength of
1.5 Tesla. During this test, the following was observed:
•
•
•

There was no movement of the pump;
The temperature of the pump did not increase by more than 2°C;
The MRI showed distortions in the immediate area of the pump.
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Appendix G: Compatibility with Other Treatment and Diagnostic Modalities
APPENDIX G: COMPATIBILITY WITH OTHER TREATMENT
AND DIAGNOSTIC MODALITIES
Defibrillators
The pump will not be damaged permanently by defibrillator discharges.
Diagnostic ultrasound
High-frequency electrosurgery
X-ray therapy
The forms of treatment listed above cause no permanent damage to
the pump.
Therapeutic ultrasound
Do not expose the pump to therapeutic ultrasound. The pump could
accidentally cause a concentration of the ultrasound field and thus harm
the patient.
Diathermy
The effects of diathermy on the pump are not known. Therefore, it is not
recommended that diathermy be performed on the direct location of the
implanted pump.
Therapeutic Hypothermia
Clinicians should avoid using therapeutic hypothermia near the implanted
pump. Reduced body temperature from hypothermia may cause underinfusion.
Lithotripsy
Clinicians must avoid exposing the implanted pump to lithotripsy. The effects
of exposure to lithotripsy are unknown.
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64

US Representative
Do not use if package is damaged
Prescription device only (USA)
Made in
Flow Rate
Filling Volume
Quantity

*
Codman Neuro Sciences SÀRL
Rue Girardet 29
CH 2400 Le Locle, Switzerland

*
Medos International SÀRL
Chemin-Blanc 38, 2400
Le Locle, Switzerland

* For recognized manufacturer, refer to product label.
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