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[bookmark: _Hlk37764327]Penlon - Emergency Ventilator
Global Offer

Background
Penlon (www.penlon.com) is a worldwide company headquartered in the United Kingdom, focused on the development and manufacture of anesthesia systems and other medical products. They have distribution and service networks worldwide.  

The product described below is offered world-wide. Although all offered products are available in all countries, service and training capabilities vary by country. Appendix D includes a list of all countries where Penlon can offer installation and servicing. If your country is not on this list, Penlon will provide training for an in-country representative, as nominated by the Borrrower Country.


Contents
This Offer Summary provides information on Penlon’s Offer and describes the process to accept the offer by completing and returning, to the World Bank, the Registration of Interest (ROI). The following Annexes are attached:
Annex 1 – Penlon’s Product Specifications
Annex 2 – ECRI assessment of Penlon’s ESO2 ventilator 
Annex 3 – WHO baseline technical specifications
Annex 4 – Countries with Penlon Distributors 
Annex 5 – Ventilator comparison chart
Annex 6 –Clinical Ventilator assessment

The following document is attached to the Offer Summary:
Registration of Interest form

	[bookmark: _Hlk40563434]IMPORTANT INFORMATION

[bookmark: deadline]The DEADLINE for returning the Registration of Interest to the World Bank is June 16, 2020
Penlon cannot guarantee the lead times beyond the deadline date.




Offered Product:

Penlon are offering the ESO 2 Emergency Ventilator. More details about the ventilator are available in Annex 1. The World Bank engaged ECRI to provide a technical assessment of the ventilator which is provided in Annex 2.

The ESO 2 Emergency Ventilator is a modified anesthesia ventilator that has been assessed as very similar to an intensive care ventilator. ECRI has assessed the Penlon ESO2 as capable of treating COVID-19 patients.   The Ventilator meets most, but not all, WHO baseline technical performance specifications for a full intensive care ventilator

Penlon designed and manufactured the ESO2 ventilator in response to COVID-19 requirements of the United Kingdom National Health Service (NHS). A copy of the Clinical Ventilator Assessment commissioned by the NHS is included at Annex 6. 

Offer Expiration Date & Process:  
This global offer is open until June 30, 2020.  Contracts must be signed by this date.

The Borrower country (the Borrower) must confirm to The World Bank their interest in the Penlon ventilator as soon as possible but no later than Tuesday June 16, 2020 and which quantities are needed. Penlon will promptly advise the precise lead time (fitting into their production schedule) and a CIP freight and insurance estimate. 

To secure the earliest possible delivery, please signal your interest as soon as you are able.  Lead times start from 31 July 2020. 

This global offer is open till end June 2020, however lead times will depend on how quickly a final contract is signed.


[bookmark: _Hlk37253009]Other Terms:

Pricing:	The price is $11,900. Quoted prices are in US dollars, and include one-year warranty, and are Ex Works since shipping/airfreight costs vary by destination. CIP prices to be established once destination and unit volume established. See below for information on installation, training and servicing.

Payment Terms: 50% of the Contract Price is paid as an Advanced Payment on contract signing, and 50% of the Contract Price is paid on shipping.	

[bookmark: _Hlk37093639]Delivery Time:	Deliveries will be phased. The earliest possible product dispatch date is 31 July 2020 for orders received in May 2020.  Final dispatch dates will be provided upon receipt of the attached Buyer Registration of Interest Form.

[bookmark: _Hlk37766354]Training:	User training is included in the price, and is offered either in the UK, in country, by video or video link, or web based using a train-the-trainer approach.  UK-based service and user training are included in the purchase price of all countries and exclude costs for travel and accommodation. In-country training may be an option for some countries, which Penlon will confirm upon receiving the registration of interest.

Service:	For countries where Penlon has an existing distributer, service during the warranty period will be provided through the local distributer.  The list of Penlon distributors is provided in Annex 3.
	
For countries where Penlon does not have an existing distributer, Penlon proposes to provide service training to the Borrower country, or their designates, to install and provide service. This service training will be facilitated using a train-the-trainer approach, and will be provided either in the UK, in country, by video or video link, or web based. Travel and accommodations to be paid by customer for UK training. 
In-country service training may be an option for some countries, which Penlon will confirm upon receiving the registration of interest.

Annex 3 identifies whether Penlon can provide servicing to your country, through their distribution network.  

Manuals:	Printed user and service manuals will be provided with each piece of equipment.  Manuals are available in English, French and Spanish. 

Termination for
Convenience:	The Borrower may terminate the contract for convenience, at no fault of the manufacturer.  If the Borrower does this, they are required to purchase goods that are complete and ready for shipment within 56 days’ notice of the termination.

Borrower and Bank / Penlon Next Steps:

1. The Borrower identifies the following on the attached Buyer Registration of Interest (ROI) Form:
a. [bookmark: _Hlk37144828]Quantity of each device required.
b. Single delivery destination. 
c. Your country’s accepted contract signing protocols (e.g. e-signature, scanned signature, etc.). Please note that a signature is not required. This request is for the protocol required by your country for signing a contract with the supplier.  

2. The Buyer Registration of Interest Form must be returned to the Bank by Tuesday June 16, 2020 to allow time for a contract to be signed by Tuesday June 30, 2020.

3. Once the Borrower ROI is returned to the Bank, Penlon will confirm specific dispatch times, delivery destination, estimated CIP costs, and training and service details for the Borrower country. 

4. The Borrower reviews the standard World Bank Facilitated Procurement contract, noting that this contract is not negotiable.

5. The Borrower confirms to the Bank if they wish to proceed with an order, the Bank Country Procurement Specialist will finalise the contract for the Borrower with confirmed lead times etc. If the Borrower chooses not to proceed, they need to advise the Bank immediately so available production capacity can be released to another Borrower.

6. The Borrower country makes the final purchase decision and must sign the Supplier contract within 5 days from receiving the final contract from the Task Team Leader (TTL). 
[bookmark: _Hlk37144782]
Annex 1 | ESO2 Ventilator Technical Specification
[bookmark: _Hlk37421613]
The Penlon ventilator meets most, but not all World Health Organization and ECRI (www.ecri.org) developed baseline technical performance specifications for a full ICU ventilator that are provided in Annex 3.  It is a modified anesthesia ventilator that has been assessed as very similar to an intensive care ventilator. ECRI has assessed the Penlon ESO2 as capable of treating COVID-19 patients. 

The table below outlines the offered model, key features, pricing and other contract terms. 

The proposed ventilator is similar to an intensive care ventilator and it can operate under the following modes: Volume control, Pressure control, SIMV, SMMV, SPONT and PSV. However, the offered ventilator is limited to a maximum inspiratory pressure of 70 cm H2O, which is lower than the baseline specification of up to 80 cm H2O. The ventilator does offer Spontaneous breathing modes but does not allow PEEP in these modes in the same way that is offered by some intensive care ventilators. A more detailed review conducted by ECRI of these performance variances is provided in Appendix B.

It should also be noted that the ventilator is CE marked only. Where applicable, country specific registration has not been undertaken.

	Device Models
	ESO 2 Emergency Ventilator

	
	[image: ]

	Intended Use
	Adult, Paediatric

	Modes
	Volume Control, Pressure Control, SIMV, SMMV, VC & PC, PSV, SPONT

	Tidal Volume 
	20 to 1600 mL

	Max Inspiratory Flow 
	70 L/min

	CPAP/PEEP Support
	4 to 20 cm H2O

	Max Pressure Support
	80 cm H2O

	Alarms
	Full capabilities

	Battery 
	Rechargeable, 60 minutes

	Training
	Remote, Onsite, UK-based (varies by country)

	Accessories & Options (Included)
	Standard silicon autoclavable breathing circuit (#5007473)

	Warranty
	12 months

	Shipping 
	Ex Works with CIP estimates to follow

	Advanced Payment
	50% 

	Lead time
	Confirmed at time of order
Shipping from 31 July 2020 

	Price
	USD 11,900





Annex 2| ECRI Review of Penlon Ventilator Offer 

The demand for ventilators world-wide exceeds the available supply. In response to the scarcity of traditional intensive care ventilators, Penlon proposes a modified anesthesia ventilator to provide many ventilation options and features to treat COVID-19 patients with acute respiratory distress syndrome (ARDS).  
The ESO2 ventilator is similar to an intensive care ventilator and it can operate under the following modes: volume control, pressure control, SIMV, SMMV, and PSV. Using the WHO criteria for an intensive care ventilator it lacks the following features:
1. Inspiratory pressure up to 80 cm H2O (ESO2 achieves 70 cm H2O)

Also, the ventilator does not offer other advanced “intelligent” modes offered by some intensive care ventilators. This ventilator also includes all the necessary alarms for safe patient care. 
Based on its technical and clinical review, ECRI believes that the ESO2 ventilator will meet the needs of patients with severe respiratory distress and it can be used to treat COVID-19 patients that require mechanical ventilation.


[bookmark: _Hlk40304357]Annex 3 | WHO & ECRI Baseline Technical Specifications

Ventilators

The World Bank seeks to procure critical care ventilators that meet the following technical specifications. In your proposal, do not include any advanced features or add-ons beyond the capabilities outlined below. Also indicate which accessories/supplies (e.g., breathing circuits) you can supply for one year of continuous use. If additional supplies are needed for continuous operation that you do not provide, clearly indicate this and provide appropriate distributor information, if available.
Technical Specifications 
1. Compliant with ISO 80601-2-80 and ISO 80601-2-79 
2. Model must match the voltage and frequency of the purchasing country’s local power grid (e.g., 110-120 VAC at 60 Hz or 220-240 VAC at 50 Hz)
3. Tidal volume up to 1000 mL
4. Pressure (inspiratory) up to 80 cm H20 
5. Volume (inspiratory) up to 120 L/min
6. Respiratory rate (RR): up to 60 breathes per minutes (BPM)
7. Synchronized intermittent mandatory ventilation (SIMV): RR up to 40 BPM
8. CPAP/PEEP up to 20 cm H20
9. Pressure support up to 45 cm H20
10. FiO2 between 21% and 100%
11. Inspiratory and expiratory times up to at least 2 sec and 8 sec respectively
12. I:E ratio from 1:1 to 1:3
13. Air and externally supplied oxygen mixture ratios full controllable
14. Inlet gas supply (O2) pressure range 35 psi to 65 psi
15. Includes integrated medical air compressor with inlet filter

Modes of Ventilation
1. Volume controlled with optional PEEP
2. Pressure controlled with optional PEEP
3. Pressure support 
4. SIMV with volume support
5. SMMV with volume support

Required Alarm Conditions
If alarms can be silenced, this feature is temporary and clearly displayed on the ventilator’s screen when annunciated 
1. FiO2, minute volume, pressure, PEEP, apnea, occlusion, high RR, circuit disconnection
Power failure, gas disconnection, low battery, vent inoperative, self-diagnostics



Training and Manuals
1. User Training:  Supplier shall provide in-person or on-line training adequate to meet the needs of all operators. Training shall be available in English, Spanish and French, and shall be available to users within two (2) weeks of equipment delivery. 
2. User Manuals:  Supplier shall provide at least one (1) user manual for each device purchased. Manuals shall provide guidance on the operation of all features of the purchased device, be provided in at a printed format, and be available in English, Spanish and French. 
3. Service Manuals:  Supplier shall provide at least one (1) maintenance manual for each device purchased. Manuals shall provide at least, equipment schematics, parts summaries, preventive maintenance requirements, and troubleshooting guidance, be accessible in printed formats, and be available in English, Spanish and French. 
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Annex 4| Ventilator Comparison Table
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	Annex 5| Penlon Servicing 


PENLON CAN PROVIDE INSTALLATION AND SERVICING IN THE FOLLOWING COUNTRIES
	
	

	
	
	
	
	

	ALGERIA
	
	INDONESIA
	
	PHILIPPINES

	ARGENTINA (OEM VAP CUSTOMER)
	
	IRAN (OFAC)
	
	POLAND

	ARMENIA
	
	IRAQ 
	
	PORTUGAL

	AUSTRALIA / NZ
	
	ISRAEL
	
	QATAR

	BANGLADESH
	
	ITALY
	
	ROMAINIA

	BOLIVIA
	
	JAPAN
	
	RUSSIA

	BRAZIL
	
	JORDAN
	
	SAUDI ARABIA

	BULGARIA
	
	KAZAKHSTAN
	
	SENEGAL

	CAMBODIA
	
	KENYA
	
	SINGAPORE

	CARRIBEAN I. (Spanish Speaking)
	
	KOREA (SOUTH)
	
	SLOVENIA

	CHILE
	
	KUWAIT
	
	SPAIN

	COLOMBIA
	
	LEBANON
	
	SRI LANKA

	COSTA RICA
	
	LIBYA  
	
	SUDAN

	CROATIA
	
	LITHUANIA
	
	SYRIA (OFAC)

	CZECH REPUBLIC
	
	MALAYSIA 
	
	TAIWAN

	DOMINICAN REPUBLIC
	
	MALDIVES
	
	TANZANIA

	ECUADOR
	
	MALTA
	
	THAILAND

	EGYPT
	
	MALYSIA (WEST)
	
	TRINIDAD & TOBAGO

	EIRE
	
	MEXICO
	
	TUNISIA

	ESTONIA
	
	MOROCCO
	
	TURKEY

	ETHOPIA
	
	MYANMAR
	
	UAE

	FINLAND
	
	NEPAL
	
	UGANDA

	FRANCE
	
	NICARAGUA
	
	UKRAINE

	GEORGIA
	
	NIGERIA
	
	URUGUAY

	GERMANY
	
	NORWAY
	
	UZBEKISTAN

	GHANA
	
	OMAN
	
	VENEZUELA

	GREECE
	
	PAKISTAN 
	
	VIETNAM 

	GUATEMALA
	
	PALESTINE
	
	YEMEN

	HONDURAS
	
	PANAMA
	
	ZIMBABWE

	HONG KONG
	
	PARAGUAY
	
	

	INDIA
	
	PERU
	
	



If your country is not on this list, Penlon will train an in-country representative, nominated by the Borrower Country. This may be someone from the Ministry, or an external service provider.



Annex 6| NHS Clinical Ventilator Assessment
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BFP OFFERS: Ventilator Comparison Table

Ventilators assessed as suitable for the treatment of different
stages of Acute Respiratory Distress Syndrome (ARDS)

Category Category description

Figh-flow deliverysystem that can
help delay or prevent apatient from
needingto go onto a ventilator; NOT
a ventiltor

High-flow
Dolivery
System

- Masimo TNI Softflow
50

- $5,187

v

3 PATIENTS

Mostbasictype of vertilator typically
time-cycled preumaticallypowered
oran automatedresuscitatorbag
wihlimitedfunctionalfy (e..no
alarms);cannot accommodde.
patients breathing ontheir own.

Emergency
Ventikator

- Noofferyet

NC

SHORT-TERM
USE ONLY

SHORT-TERM
USE ONLY

SHORT-TERM
USE ONLY

Repurposeddevice (e.g. BIPAP
device) modifiedtofunctionas &
venilatorthat synchronizes with
patient breathing, operstes with
fimitedmodes (e g CPAP. PEEP.
pressure cortrolled,possitiy valune.
controled). andmay belimitedby the
amountof pressure PEEP that can
be delivered.

Limited-
Feature
Ventilator

-$2,975

"ABLE FOR THE FOLLC

Vertilatorthatis either mitedin
modes of operation or does notmeet
all ofthe WHO crterafor orfcal care:
Ventilator. ncludes devicesthat were
ot primarly designed forinvasive
ventilation or whose primary itent
was forpatientiransport

Full-Feature
Ventilator

- GEFalco202 Evo
(transport)

- PenlonESO2

- Philips V60+

- $14,000 -$15,847

- $11,900"
- $16,085

ritical Care  Ventlatorthat meets or exceeds all
5 requirements setforth by WHO.

Ventilator

- GE Carescapo R860
- GE Siaretron4000 - $15,855

- Mindray SV300 - $14,335-$15,400
- Mindray Synovent E3_ - $13,000** - $15,000

= $13,700' - $37,500

v v v

Pricing Note: All prices are CIP unless otherwise noted: “CPT, “CIF, and " ExWorks: (transport)- Product mests WHO.

requirements for transportvenilators.

THE WORLD BANK

18R0-10A | wonommeonour.

The sbove categories. descrptions and comparisons havebeen
crestedby ECFifor the World Bank basedon Supplierprovided
materials andiare forillustraive purposes only.

Informa

nas of May 21,




image3.png
Grocott/Mitchell

CLINICAL VENTILATOR ASSESSMENT
Penlon ESO2 RMV.

Thursday 15 April 2020
Professor Mike Grocott & Sister Kay Mitchell

EXECUTIVE SUMMARY

Setup was straightforward using the Quick Setup Guide

User interface is easy to understand and use in a cliical setting

Transfer from ICU ventilator to ES02 was achieved with no disturbance of patient
dlinical stability

« Mandatory ventilation was effectively delivered in patients receiving intravenous
sedative and neuromuscular paralysing agents.

bles

(€8 increased minute ventilation results in reduced arterial carbon dioxide levels).

ing of tidal volume and respiratory rate tracked changes i

Settings and seem credible in terms of their effect of patient physiological variables
(shown to be reliable in MD-TEC benchtop evaluation)

o Fresh gas flow to the ventilator is determined by rotameters, which will be familiar
to anaesthetists but are likely to be unfamiliar to some intensive care specialists and
other new to intensive care. Rotameter training should be provided.

« Changes i fresh gas flows result in significant (up to 100%) changes in measured
(and presumably delivered) tidal volumes. This can be m
gradual changes in fresh gas flows.

« Using a pre-planned clinical routine (see below),
minimal disturbance of end-expiratory pressure (<5 cmH;0 for <3 breaths) or
‘oxygenation (no change in Sp0;)

Drug nebulisation resulted in minimal changes in monitored physiological variables
‘General patient care (e.g. turns, mouth hygiene) was delivered with minimal changes
in monitored physiological variables.

« Awareness of the effects of fresh gas flow on ventilation and CO levels is important.
Inadequate fresh gas flow results in CO; retention
Non-mandatory (patient triggered) modes of ventilation were not evaluated
Monitoring of carbon dioxide (EtCO,) using a continuous waveform device
(capnography) is recommended in order to identify and minimise rebreathing of COz,
due to low fresh gas flows, and monitor the overall effectiveness of ventilation
(EtCO).

« Nopatient safety events occurred.
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INTRODUCTION

This document describes a rapid clinical assessment of the Penlon ES02 mechanical
ventilator conducted as part of the COVID-19 Ventilator Support Technical Design Authority
‘on behalf of the UK Government Cabinet Office.

The evaluation was conducted between Thursday 10 April 2020 and Tuesday 14° April
2020 and the report submitted on Wednesday 15* April at 09.30. The evaluation took place.
at University Hospital Southampton NHS Foundation Trust within the extended footprint of
the Adult General Intensive Care Unit.

All evaluated patients were receiving mandatory ventilation for COVID-19 associated
respiratory failure. All patients and were being administered intravenous sedation and
neuromuscular paralysis to enable mandatory ventilation.

METHODS
Three patients with COVID-19 associated respiratory failure were evaluated.

Patient 1: Setup using the Quick Setup Guide
Patient 2: Setup using the supplied Penlon Manual
Patient 3: Setup using the Quick Setup Guide

For each patient, the Penlon ESO2 was set up with a 2-ltre soft reservoir bag used as a ‘test’
lung connected into the ventilator circuit and the system tested prior to transfer to the
patient. The standard ICU ventilator was placed on standby and disconnected at the end of
the Y ventilator circuit at the patient side of the viral filter HME and the ES02 was rapidly
connected using the attached Y ventilator circuit which was connected to the £502 with a
viral filter between the ventilator and both the inspiratory and expiratory limbs.

The evaluation was limited to the mandatory ventilatory modes: volume control and
pressure control. We did not evaluate the supported (patient triggered) modes as our pre-
clinical evaluation in Southampton confirmed the findings of the MD-TEC evaluation (and
the manufacturers specifications) that any triggered breaths did not result in a supported
breath ~ the ESO2 simply enabled ordinary ventilation without augmentation.

Initial ventilator settings for the ES02 in Volume Control mode were taken from our
standard ICU ventilator settings (tidal volume [V], respiratory rate [RR],
inspiratory:expiratory ratio [1E ratio] and fractional inspired concentration of oxygen [FiO:).
Abaseline arterial blood gas [ABG] was taken and ventilator and physiological variables
noted before transfer from the ICU ventilator to the ES02. Physiological variables were
monitored throughout the test and ABG samples evaluated after each major change in
ventilator settings.
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PHASE 1: Ventilator Adjustments
Following transfer to the ES02 and an initial period of stability (20-30 minutes) a repeat ABG
was taken and VU/RR adjusted to correct any changes in PaC0;. Where dlnically reasonable,
we then adjusted the ventilator according to a predefined schedule:

Increasing Vt to 10% greater than baseline

Decreasing Vt to 10% less than baseline

reasing RR to 10% greater than baseline

Decreasing R to 10% less than baseline

Change to pressure control

Increase Pressure Limit to 10% greater than baseline

Decrease Pressure Limit to 10% less than baseline

n, where control of PaCO; was not achieved with relevant ventilatory changes
described above, we also adjusted the totalfresh gas flow (FGF) whilst maintaining the
same Fi0,.

PHASE 2: Patient procedures
Following the adjustments described above, the patient was maintained on the ventilator
whilst a number of procedures were undertaken as part of specifc respiratory care and
general intensive care.

In-line suction of respiratory secretions.
Nebulised drug administration
Turns, mouth care, etc.

SUMMARY OF RESULTS

Three patients were evaluated for a total of more than 8 hours.
No patient safety events occurred.

Detailed reporting of ventilator settings and physiological variables in available but is on
paper form and was collected within a COVID-19 +ve environment so are currently being
Stored in sealed transparent plastic bags. We have not transcribed them for this report due
tothe time pressure for report delivery.

All three transfers from ICU ventilator to 502 (and vice versa) were uneventful with
minimal changes in monitored physiological variables.

Changes in ventilator settings (see methods) resulted in expected changes in ES02
monitored variables AND externally monitored patient variables. For example, three
minutes of preoxygenation with 100% FIO2 resulted in a rapid increase in SpO;. Changes in
V1, RR or pressure limit resulted in expected changes in ES02 monitored changes in minute
ventilation, peak/inspiratory pressure and tidal volume respectively. Changes in minute
ventilation resulted in expected changes in monitored end-tidal CO, and measured arterial
blood gases (PaCOs). Changes between equivalent settings in volume-controlled and
pressure-controlled modes did not result in changes in physiological variables.
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Of note, changes in fresh gas flows (FGF) result in changes in measured tidal volume unless
performed slowly. Abrupt increases in FGF (>5%) result in increases i tidal volume (up to
100%) which correct back to the set tidal volume over a period of 30-60 seconds. This may
be accelerated by turning down the set Vt for a few seconds at the same time as increasing.
FGF and then slowly increasing set V in response to the measured Vt, but is probably best
achieved with slow and gradual changes in FGF. Slow and gradual changes in FGF result in
minimal changes to measured V. This is particularly important when undertaking the
suction cliical routine described below.

Benchtop evaluation of the effects of high-flow siction on the ES02 demonstrated a
substantialreduction in PEEP (fel o 0 or 30-60 seconds) and measured tidal volume. This
occurs a5 a result of the ESO2 FGF being unable to replenish bellows volume and loss of
pressure (and volume) within the ESO2. The ESO2 evaluated in Southampton has been
& stops of the oxygen and ai rotameters such that total
FGF could be increased to 30 litres per minute (15 ltres per minute of oxygen + 15 ltres per
at an Fi0; of about 60-70%. Before evaluating the effect on n-line suction

Iy we performed the following routin

Preoxygenation for 3 minutes with 100% axygen via ES02

in order to achieve

In-line suction preformed in short bursts (<  seconds) high-flow suction (>15
tres per minute) through a 146 suction catheter

Using this routine Vt was maintained and PEEP was reduced by <5 cmH20 for < 3 breaths
with no disturbance of other physiological variables.

Nebulisation of drugs and other patient care manoeuvres were performed for a total of
more than 8 hours (over three patients) with minimal changes in measured physiological
variables.
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