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Verification Survey with the Private Sector for Disseminating Japanese
Technologies for establishing supply chain-management system for safe,
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9-1. Manual contents (Draft)

3 types of manuals for hospitals, production and distribution will be made.
The draft contents of manual for hospitals are as follows.

How to Handle High Pressure Gas in Medical Institutions
1. General Knowledge
1.1 Basic knowledge for the handling of high pressure gas
1.2 How to transport cylinders
1.3 Handling of cylinders and peripheral equipment
1.4 Storage of cylinders
2. Emergency Measures
2.1 Necessary measures in case of fire
2.2 Necessary measures in case of gas leakage from cylinders causing a fire
2.3 Necessary measures in the case of an accident or disaster
2.4 Reporting of accidents
3. Management and daily inspection of cylinders and peripheral equipment
3.1 Management and daily inspection of cylinders
3.2 Management and daily inspection peripheral equipment
3.3 Proper stock management
4. Reference information

4.1 Incident cases -
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Minimum Standard (Draft) of Medical Oxygen

Medical Oxygen  Purity 98% (247£1299.5%)

Purity
Cylinder »  Supplier Contact
Label + Filling Date
*  Purity %
Gas Name

Pressure&Volume
No Frame (Sign)

Cylinder Color & - Color (Black) ,

Letter * Medical Gas Name L
» Company Name must be smaller than Gas Name
Cylinder . 5§5 038@5 ]nspectlon E[c?o@& §&é(i‘l 39038 :‘o$ ﬂ& 21
Inspection :Repaintgopbe)
Stamp on » Manufactured date and Inspection Date
Cylinder »  Kind of Gas

Cylinder Volume
Testing Pressure
Maximum Pressure

Minimum Standard (Draft) of Medical Oxygen

oein
Cylinder Valve » Safety Function
* Valve Thread : JISB8246 / 1S0-407
o8 ocBcomgs - omes?&c;asm&gcﬁq (Chainc3{gEs Flat FlooropEomifgé:)
* G686
lel:gei‘% %éﬁomer? s 5

Steont GQCDS’;

R EDIER : Cylldemiﬁwmoseocﬁl (uno é E!:@. Valve 8cbaon: sﬁ,l
3

High Pressure Gas Ge000:000:00
( Full/Empty« ,’Gasas leram gq$ c%?méa;q:qp 20

. mesﬁ’sm e
=oplee =i : e

. G:)cms epogt 5.3')3? U gs)c?ogﬁogcﬁcmé 1qepd)
7 LR . E S 209 eaoniq

. mo Epmqp.

. Valveo‘? clge %m #o oo

8 po— a o alve AOAGs oo
o Boage aod9b : 3]1 gfﬁ\ég(ﬁ;??q .@ngag? Gmo%imcgé@f‘f‘oﬂ‘?

8:Gm8cq5 fl o c?{{Jsa 39E$ax§ 02 supply valveqp: cﬁ 303q$
«| &eoonagtieq 8 30

200dea0t [38: + 305§odesBlglad Ggp&gp-eloél

Minimum Standard(Draft) of Medical Equipment

o

Pipe Line Color +  02. Green
+  N20OBlue
+ Air Yellow
+  Vac Black
+ Co2 Orange

Qutlet & Flow Meter - IS

3-8 2L -REVHE—F (—H)
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814 £ 3

For small and medium hospitals, For hospitals in remote areas For large hospitals and specialist

in general a cylinder supply is the where the cost of cylinders is hospitals in general a liquid
best way to provide oxygen to above 13,000 kyat the use of oxygen supply is the best way to
the hospitals oxygen generators is effective guarantee a stable supply of

high-quality oxygen
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02 Gas Plant(PSA) | 02 Liquid
Cost Purity Purity Purity Remarks
95%~99% 90%~98% over 99.5%
Depreciation included included
o0 Using 18.5kw
ElECtI’ICItY none none Production: 1.8 hours/cylinder
Personnel
high low
& Management g
Maintenance Sone annual Kyat 160L /4000hours
Fees inspection Production: 1.8 hours/cylinder
0 Pri 3,000 - 4,000 - Price of 02 Gas & Liquid is
R 5,000 5,000 Based on the Yangon Market

* L

depends on depends on the
the distance amount of oxygen
used
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General Knowledge

1.1. Basic knowledge for the handling of high pressure gas
1.1.1. Understanding the character of gases

(1) Character of oxygen

* Molecular formula: O;
* Colorless, tasteless and odorless
* Supports combustion

* In a closed room, O; stays at lower level as it is heavier than air.

(2) Precautions in handling oxygen cylinders

Do not use any kinds of oil including hand cream when handling oxygen cylinders and
peripheral equipment as it is a fuel for a flame. Oil makes the flame bigger, and sometimes

explode.

No flames:
Do not handle oxygen cylinders near flames. Keep at least 2 meters away from the flame
such as lighter, match, cigarette, candle, incense and so on. Do not put a flame on the
floor where an oxygen cylinder is being used. If oxygen leaked and stayed on the lower
level of the room, the flame may grow bigger.

Do not open valves quickly:
Do not open the valve of the cylinder quickly. The gas will dash through the tube rapidly
and it may burn the seal for the regulator and damage the piping system for oxygen. It
may cause a fire. (See. 2.2.6. Adiabatic compression)

Cylinders should be kept under 40°C.
Ventilate the room where cylinders are located.

(3) Medical oxygen gas

* Medical oxygen gas is a gas medicine. Oxygen gas and its peripheral equipment should

be handled cleanly with care.

* The gas is refilled in a cylinder with high pressure. The amount of real gas is 150-200
times bigger than the cylinder. Always handle with care.

* Make sure to double-check its gas type before use.

Incident Cases

® A nurse mixed up oxygen and anesthetic gas.
® A nurse used the wrong gas but noticed it before using it because the
plug was different shape.
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1.2. How to transport cylinders

1. Hold the handle of the cart and push forward. If you pull the cart after you, you cannot
notice that it may touch other people and things (@@) . Do not lay the cylinder on

the floor to kick to move ((3)) .
2. Do not drag the cylinder, either (@) . Those moves damage the cylinder.

3. Hold the mouthpiece of the cylinder valve securely and carry (@) . Do not hold the

valve ((5)) nor the flowmeter ((6)) .Those holds damage the valve of the cylinder
and the flowmeter.

4, Point the opening of the valve outward and hold the cylinder securely (@) .

’
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2. Handling of cylinders and peripheral equipment

2.1. Cylinders

Colors of oxygen cylinders differ between countries. You have to understand your local situation
and when you use imported gas equipment, always double-check the gas type to prevent incidents
such as mixing up gases.

Japan USA-South Korea China- Indonesia Canada UK
AN
]
ik
Black Green Blue Red White
Figure : Colors of imported oxygen cylinder in Myanmar
Table : Specification table for typical cylinders
Volume Filling amount Weight Size
3.4¢ 5008 6 kg D100 x H650 mm
108 15008 11~15 kg D140 x H950 mm
478 70002 46~57 kg D230 x H1400 mm

*Filling pressure of cylinder is 14.7MPa (about 150kg/cm?)
*Filling pressure of ordinal spray can is less than 0.9MPa.

2.2. Handling Oxygen Cylinders
2.2.1. Mount of a flow meter to a cylinder

1. Ensure thereis no dust or dirt around the valve area. Open the valve slowly and slightly to
blow dust inside the mouse piece and then close the valve.

2. Ensure the gasket/seal of the flow meter is in good condition. Inspect for degradation of
gaskets and seals.

N\

Inside the cap of humidifier Inside the cap of humidifier Oxygen regulator Cap of the suction bottle
(the black round object) Withput a seal (the black round object) (the black round object)
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Mount the flow meter. At first, turn the nut with a hand to check the nut is turning
smoothly. If you can’t turn the nut smoothly, stop turning and take it off or you may
stripe the screw thread of the flow meter. Try to turn the nut with your hand once again.
Turn the nut until you can’t turn it with your hand. And then, use a spanner to turn the
nut securely.

Open the valve slowly. If you open it quickly, the high-pressured gas may cause a fire (see
2.2.6. Adiabatic Compression) and burst the meter and the debris may damage your face
including eyeballs. So, do not stand right in front of the meter to look the meter for your
safety when you open the valve.

Good position Bad position

Slowly turn the valve completely to the left, and then, turn it back half a revolution to the
right. If you open the valve completely to the left and leave it, other people can't know if
the valve is open or close.

Check there are no hiss sound from the flow meter which indicates gas leaks and check

the meter to ensure there is enough gas pressure. The pressure of full cylinder is about
15MPa.

Check !

Are those nut and seals
connected firmly?
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Set the amount of oxygen to give to the patient.

Check the amount of oxygen flowing and remaining pressure on the meter from time to

time while in use.

Set the flow meter vertically

@ gl
L. g

Ball type flow  Top type flow

How to set the flow amount

Don’t put water over the line

Incident Cases

Flowmeter made a big hiss sound and oxygen leaked rapidly due to incorrect
flowmeter connection to the mouse piece of the cylinder

A loud sound occurred when the valve was opened.

A valve was opened quickly, and oxygen was released rapidly.

Even small gas cylinders (500L) can release gas rapidly.

The valve was oiled as it didn’t open easily.

A gas odor appeared when the valve was opened. This was caused by opening
the valve quickly and burning the seal.

The float in the oxygen humidifier didn’t move after opening the valve.

The valve was closed but oxygen was flowing.

Distilled water reached a patient as there was too much water in the
humidifier. Put water under the line on the humidifier.

A nurse mistook water with alcohol based liquids in the humidifier.

When a flowmeter to a small oxygen cylinder and its valve was opened
rapidly, its pressure meter exploded and bits of glass from the meter cut the
user.

A reverse flow of oxygen may occur in a damaged flowmeter causing the
glass to explode. In the USA, a nurse lost her sight due to breaking glass
of a flowmeter.




2.2.2. Amount of oxygen
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Calculate the amount of remaining gas. You can calculate with the expression below.

Amount of remaining gas(8) = cylinder volume(£) x pressure(MPa) x 10 — @

Calculate the remaining duration to finish the cylinder

Remaining duration(hours) =

Amount of remaining gas@

Amount of O; for the patient x 60

Indication: 10 (MPa)
Remaining about 47001

Indication: 15 (MPa)
Remaining about 70004

' indication: 5 (MPa)
Remaining about 23001

Indication: 2-3 (MPg)
Remaining about 900-1500L

Unavallable

Figure : Indications and remaining amounts of gas for 47L cylinder

Incident Cases

Example)
Patient is using the oxygen with
following conditions:

- 47L cylinder (11MPa)

- Flow rate is 3L/min

Remaining duration of oxygen is:

Amount of remaining gas(8) =
47(2) x 11(MPa) x 10 = 5170(2)

Remaining duration (hours) =
5170/ (3 x 60) = 28.7 (hours)

/0 A patient had the oxygen mask on while using oxy&

but the tube had come off the flowmeter.

No breathe

® A patient took off his cannula with the oxygen valve o d“mr::m
opened.
® A patient started to inhale oxygen without permission
and changed the flow amount.
® While a patient was using oxygen in a hospital, oxygen
ran out as nurses didn’t check the remaining pressure of
the flowmeter.
® While a patient was being carried on a stretcher, oxygen

on the stretcher ran out as nurses didn’t check the
remaining pressure of the flowmeter
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2.2.3. Dismount of a flow meter from a cylinder

1. When you find the remaining pressure of a cylinder
is a little, change to new one before using up all gas
to prevent infection from mixing impurities into the
empty cylinder. A little pressure can stop a flow from
outside in case of opening the valve by accident.

2. When oxygen treatment is finished, close the valve
of the flow meter to stop the oxygen flow on the flow
meter at first.

3. Slowly turn the valve on the cylinder to the right to
close it.

4. Finally, open the valve on the flow meter and expel
the remaining oxygen. Check the pressure is ‘0’ then
close the valve again.

5. Take off the flow meter

Pressure

Flow Rate B “0”
I‘O” \

Closed

2.2.4. Gas outlet

Before use
1) Check if the outlet is making a sound which indicates a gas leak.
2) Inspect the appearance of the adaptor and outlet for damage.
3) Double-check the gas type of the outlet.

During use
1) Confirm there are no flames nearby.

2) Insert the adaptor until it makes a clicking sound and feels firm.
3) Check if the outlet is making a sound which indicates a gas leak.
4) Open and close all valves slowly.
5) Do not apply unreasonable force to adaptors.
6) Check if there is a gas smells

(oxygen is odorless).

After use
1) Hold the regulator firmly before pressing the outlet to release it.
2) Check if the outlet is making a sound which indicates a gas leak.

In case of incidents
1) If the tubes are on fire, first take out the adaptor then extinguish the fire.
2) If agasleakage occurs, open windows of the room to let in fresh air. Check if other patients
are using of gas then close the shut off valve.
3) If other incidents happen, contact the gas dealer/vendor, and have them inspected and
fixed.




2.2.5. Medical incidents in patient room

A patient cannot get enough oxygen because of several
reasons. Always make sure to check connection, seals,
appearance of equipment

A patient couldn’t breathe oxygen as his tube was bent
and oxygen couldn’t go through. Always make sure that
the tube is not bent, being stepped by someone, stuck
by something.

If equipment has a crack, oxygen leak from the crack. Always
check the appearance of the flow meter and the bottle of

humidifier.

If seals and gaskets of equipment are degraded,
oxygen leaks from the degraded points. Check seals and
gaskets regularly to prevent leaks.

QiTroma
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2.2.6. Adiabatic compression

Adiabatic compression is a phenomenon where the gas temperature rises by the energy of
compression in a closed insulated system. If you open the valve rapidly, compressed gas dashes into
the flow meter and raises the temperature inside and may burn its seal.

Also, a little dust may catch fire with adiabatic compression. Always open the valve of the cylinder
for a short second to clean the path before mounting a flow meter.

Heat (About 1,000°C)

/ / Ignition source: \
o \ 2

temperature

4 sparks

Close electric charges
heat from friction

adiabatic compression

Open quickly

@
etc

{ " Y,

Y
Compressing oxygen at 150 times normal air pressure
Temperature before compression 0°C 40°C
Temperature after compression 870°C | 1040°C

Incident Cases

/ \ Leaked gas from a cylinder

caught a fire.

® Once leaked oxygen catches a fire, it causes disastrous
damage to the people nearby and place where the
cylinder is located. It is very important to ensure there
is no oxygen leak from the cylinder and peripheral
equipment. Also, always open valves slowly to avoid
adiabatic compression which may break equipment.

- /
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2.2.7. Fire risk when using oxygen

A major cause of fire while using medical oxygen is smoking. Before and while using oxygen, always
check if there is a flame such as lit cigarette, candle, incense and smoking person, etc. Also, inspect
the equipment if it is properly connected before using medical gas.

If you smoke while inhaling oxygen, the fire of cigarette might touch the tube, and the fire spread
rapidly as oxygen supports the combustion of cigarette.

Copyright © City of Kobe. (http://www.city.kobe.lg.jp/safety/fire/information/zaitakusanso.html)

Smoke spreads rapidly with oxygen.

Incident Cases

® An outpatient was waiting for his family to pick him up with inhaling oxygen. His family
who came to pick him up was smoking and didn’t notice to stop smoking.

A patient was smoking near another patient who was inhaling oxygen.

A man was smoking near the storage of oxygen.

NO SMOKINGE
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2.3. Storage of cylinders

2.3.1. Storage of cylinders

Storage of cylinders should be considered below points to prevent accidents:
* Restrain cylinders with stands, chains, ropes etc., to prevent them falling.

* Use specialist carts to move cylinders to and from the storage room.

* Put a plate to indicate that the place is the storage room for medical oxygen.

* Prepare covers to avoid direct sunlight to refilled oxygen cylinder.

* Prepare fire extinguishing equipment.

* Store refilled cylinder and empty cylinder separately apart from other gas cylinders.
* Store only necessary things in the storage room such as measuring apparatus.

* Do not use flame within two meters from the storage room. Do not store inflammable and
ignitable things in the room.
- Always keep the temperature of the storage room under 40°C

2.4. Medical gas related construction

When a hospital had a construction, inspect the system after the construction. Always attend the
inspection after the completion to check if valves, such as shut-off-valve, are retuned to as they were
before the construction.

Incident Cases

® The shut-off-valve was closed before an oxygen piping construction. After the
construction, a nurse noticed that oxygen was not coming. She inspected the situation
and found the shut-off-valve remained closed and oxygen was not supplied.
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3. Management and daily inspection of cylinders and peripheral equipment

3.1. Management and daily inspection of cylinders and peripheral equipment

As it is mentioned in the section 1.3.2., daily inspection should be introduced to prevent medical
incidents. The Cylinder Management Sheet in the following page is an example for daily inspection
record. Decide who are in charge of daily inspection and recording it. Also, discuss where to put the
sheet, how to make a weekly/monthly report to the supervisor if necessary.

Cylinder Management Sheet ( ; )
Dutel — Ovimder |0 'Order: Order |Full Sate]  Pressure [psi] | Flow Rute (#/min] | Leakage Becondery Valve |in-Oharge | OCheck
Full  Using Empty iVime | Persom |1 2 3 4] 1 2 3 4 |1 2 3 alr234)1234]1 234 person |person)

1 Y*N| | |

2 Y*N! o
oW B o ot
4 Y+ N |

) Y= N| | |
3 Y*N

7 YN

i Y+ NI

9 Y+ N!|

10 Y*N|

11 Y*N

12 Y*N|

13 Y* N

14 YN

19 YNl

16 Y* NI

17 Y+ N

18 Y*N!

1% YN |

20 Y* N

) Y*N

” Y*N

n Ye N

™ YeN

% Yol

P YN

27 YN

x Y+ N|

] YN

20 Y*N

A YeN|

Items of Cylinder Management Sheet

(1) Cylinder stock check : Number of full, using and empty cylinder
(2) Order check : Time and person ordered
(3) Safe check : Safety stand and chain

(4) Pressure [psi] check

(5) Flow Rate [£/min] check for using cylinder

(6) Leakage check : Check by ears

(7) Distill Water check : Water level, filter color, dirtiness

(8) Valve Check : After using, valve head is closed
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3.2. Proper stock management
3.2.1. Storage and management

1)Confirmation and inspection
Before leaving a patient, who is using medical oxygen, always confirm there is enough pressure of
oxygen remained.

2)Confirmation and communication
After the alarm of oxygen piping system gone off and the lamp had been on, make sure that you
have ordered new cylinders of oxygen and recorded the time, number/kind of cylinder and name
who ordered.

Incident Cases

® | found the oxygen saturation in blood for a patient was low and there was no oxygen
flow. | checked the pressure of oxygen and found the pressure was zero and the cylinder
was empty.

® Manifold alarm device was faulty. | calculated the amount of flow and found its
abnormity and could switch oxygen bank before another got empty.

4. Emergency Measures
4.1. Necessary measures in case of fire

a) If you find fire near gas cylinders, remove them to safe places as soon as possible to avoid

causing a fire.

b) Generally speaking, a Japanese cylinder seldom explodes in fire as it has a safety valve which
automatically release the gas when the pressure exceeds preset limit. However, if the inside
gas is combustible and/or poisonous gas, water the cylinder to cool down and prevent the
secondary disaster with the gushing gas through the safety valve in case you cannot remove
the cylinder.

c) If the fire near cylinders is under control, or you cannot move tanks, water them to prevent to
increase the temperature of inside gas by emitted heat.

4.2. Necessary measures in case of gas leakage from cylinders causing a fire

a) If large quantity of gas leaks, firstly, let fresh air in the room and then close the valve of the
cylinder immediately. Stay calm.

b) Use fire extinguisher after shutting the valve of cylinders and/or tanks. If you cannot shut valves,
extinguish the fire first, and then, shut the valve.

c) When large quantity of gas leaks and catches fire, in some cases, it is better not to extinguish
the fire as leaked and retained gas may reignite and explode by extinguishing the fire. You have
to access the situation correctly and take an appropriate measure.
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4.3. Necessary measures in the case of an accident or disaster

When an accident occurs, you have to take an appropriate measure according to the circumstance
to prevent the disaster spreads. Also, report the accident to high-pressured gas related division of
the municipal office, local police station and fire department etc. and ask help and instruction. You
must remain the disaster site as it is until you receive an instruction from related ministry, governor
and police station except the case for public interests related measures such as securing traffic routes.

4.4. Reporting of accidents

High-pressured gas dealer must report to a governor immediately:
a) when owned or occupied high-pressured gas have an accident.
b) when owned or occupied high-pressured gas and/or cylinders are lost or stolen.

Reference information
® One mistake may cost a life! There is no recourse after a medical gas incident occurs.
® Basic knowledge and skills in medical gas use are enough to prevent medical incidents.
We recommend holding a seminar about medical gas in the hospital more than once a year.

REMEMBER, PREVENTION IS THE ONLY CURE!






“How to Refill High Pressure Oxygen”



Standards for high—pressure cylinder and attachment (valve)

Cylinder test

(1) The cylinder must have a pressure test under more pressure than the pressure test
and pass the test.

(2) The cylinder must have a strength which corresponds to the filling pressure and
the operating temperature.

(3) The cylinder must be faultless for operations

(4) The cylinder must have appropriate dimensional accuracy.

(5) The cylinder must have an assumable shock-resistance under the operating
environment.

(6) The cylinder must have an airtightness corresponding to the filling pressure.

(1) 72

Marks on cylinder

(1) The marks should be stamped clearly on the enough thick part of the cylinder where
other people can see easily and other objects cannot rub and wear out

(2) Type of high—pressure gas to be filled

(3) Inner volume (mark: V [liter])

(4) Weight except attached equipment (mark: W [kgl)

(5) Year and month of cylinder tests

(6) Pressure of the pressure test (mark: TP [MPal)

(7) Maximum filling pressure (mark: FP [MPal)

Paint of cylinder

(1) Black color

Information on cylinder

(1) Name of the high-pressure gas in the cylinder

(2) Name of owner of the cylinder

Standards for attachment (valve)

(1) Attached valve must be strong enough for the pressure and the temperature in use.

(2) Attached valve must not have harmful defects for use

(3) Attached valve must be strong enough to endure assumable external loads in the
operating environment.

(4) Materials for the attached valve must be appropriate for the type of high—pressure
gas, the pressure and the temperature in use and the operating environment.

(5) Attached valve must have airtightness corresponding to the pressure in use

(6) Attached valve must function for securely

(7) Safety valve must function properly corresponding to the pressure and the



temperature that excess the normal use range for the cylinder which the valve is
attached.

Marks for valve test

(1) The following marks should be stamped clearly in the following order on the enough
thick part of the valve where other people can see easily and other objects cannot
rub and wear out.

(2) Year, month and date when the valve passed the test for attached valve

(3) Mark of the test operator

(4) Name or mark of the valve manufacturer

(5) Mark and serial number of the valve

(6) Weight of valve (mark: W [kgl)

(7) Pressure of pressure test (mark: TP [MPa])



Standards for production management and quality control

Filling equipment

(1) Do not use medical filling line together with non-medical filling line
1) The medical filling line should be distinguished by lines on the floor with

different colors from other lines, walls, fences, labels, signboards and so
on.

(2) Secure a gas cylinder storage place
1) Secure places for received cylinders and final product storage.

(3) Storage of non—conforming cylinders
1) Store non—conforming cylinders, which are refused by the shipment decision,

and collected or returned cylinders after the shipment.

(4) Secure equipment which is capable to store gas—relating materials properly other
than cylinders

(5) Secure necessary equipment and apparatuses for test and inspection for medical
gases and gas—relating materials

Manual

(1) Describe the hygiene management of facility and staff, and other necessary matters.

(2) Describe the collecting method of sample, testing method, judgement method of test
result, and other necessary matters.

Quality control

(1) Necessary numbers of medical gas samples are to be collected by lot, and
gas—relating material samples are to be collected by management unit. The test
records should be stored

(2) Collected samples should be tested by lot or by management unit on the company’ s
responsibility. The test records should be stored

(3) Reference specimens of medical gas are not necessary to be stored by lot.

(4) The equipment and apparatuses for test and inspection should be inspected and
maintained regularly. The records of inspections and maintenances should be stored.
Also, measuring instruments should be proofed appropriately. The records of proof
should be stored.

Treatment for inferior quality

(1) Cause investigation and improvement measures
Investigate the cause of the quality information and evaluate the influence to
quality appropriately.

Take necessary measures to improve production management and quality control

according to the result of the cause investigation if necessary



(2) Record and report
Record the content of the quality information, the result of the cause
investigation and the improvement measures. The record should be stored and
reported in writing to the quality control person in charge immediately.

(3) Treatment of the collected products
In case of storing the collected product, treat it appropriately after storing
it separately from other cylinders for a fixed period

(4) Collection record and report to the quality control person and the manufacturing
manager
Make a record of collection and treatment which describes the content of the
collection. Store the record and report in writing to the quality control person
in charge and the manufacturing manager. However, if the cause of collection
doesn’ t result from the factory obviously, this shall not apply to.

Education and training

(1) Implementation of education and training
Implement education and training systematically about manufacturing management
and quality control for the staff who engage in production and/or quality control
of medical gas.

(2) Report of education and training

Record the implementation of education and training and store it.

Filling pressure

(1) Cylinder pressure should be more than or equal to 1600 psi at the 35 °C of the
outside temperature.

Oxygen concentration

(1) Oxygen concentration in the cylinder should be more than or equal to 98%

Types of mixture

(1) Types of mixture should be less than three which is detected by the analysis with
gas chromatography.

Appearance of cylinder and attached valve

(1) There should not be a big peel-off of paint and rust on the cylinder surface.

(2) There should not be damage in appearance on the surface of the cylinder.

(3) The cylinders should be clean without dirt such as dust, mud and so on.

(4) There should not be damage in appearance on the attachment.

(5) There should not be damage in appearance on the safety valve of the attachment

Transfer and storage of cylinder



(1) Do not transport and store cylinders in the state of having laid down on the ground.

(2) Keep the storage room clean.

(3) Store cylinders away from direct sunlight on airy place

(4) Handle cylinders with care.

Delivery date

(1) Finish the filling within two days after the order for a used cylinder.

Informative label

(1) State the content of quality assurance

(2) Affix a label on the cylinder which guarantees the quality such as pressure,
concentration and so on.

(3) Indicate the year, month and day of the filling on the label.

(4) State the name and the contact details of the delivery commission undertaker.



A7 3

RLEET=27TI



“How to Deliver High Pressure Oxygen”



Standards for cylinder storage and delivery

(1) Handle cylinders with care. Place the cylinders on flat floor and fix them with
chains, ropes, etc., against a wall or on cylinder holder to prevent them falling
and damaging valves.

(2) Keep the temperature of the storage room under 40°C and away cylinders from direct
sunlight.

(3) Keep your eyes on flames near the storage of cylinder
1) Do not put a flame, inflammable and ignitable within two meters from the storage.
2) Equip proper fire extinguishers in the storage room.
3) Do not store cylinders near electrical wiring and ground wire

(4) Take proper measures to prevent eroding with moisture and water droplet.
1) Design and/or improve the storage place to block moisture to prevent eroding
and rusting. Do not place the corrosive near cylinders
2) Secure the valve of empty cylinder is shut to prevent inside eroding with
moisture and other materials

(5) Store cylinders where the indication “HIGH-PRESSURE GAS STORAGE” 1is put on.
1) Place filled cylinders and used cylinders separately
2) Place cylinders of oxygen-filled, inflammable and poisonous gas separately.
3) Store only necessary equipment in the storage room.

4) Only authorized personnel can enter the storage room

Precautions for storage

Transfer of high—pressured gas

(1) When you carry more than one cylinder on a vehicle, if its inner volume is more
than 25 liters and the total amount of the cylinders is more than 50 liters, you
must put a warning sign on the vehicle where other people can easily notice. If
the gas is poisonous, put the warning sign “POISON” on the vehicle.

(2) Always keep the temperature of cylinder and the filled gas, if the cylinder can
measure the gas temperature, under 40°C.

(3) A general compound cylinder, which is older than 15 years after the engraved
produced month and year on the cylinder, cannot be used for the transportation
of high—pressured gas.

(4) The cylinders of which inner amount is bigger than five liters should be handled
with care to prevent shocks and damages to the attached valves from falling.

(5) Do not carry following cylinders together on a same vehicle:

1) A filled cylinder with explosives and combustibles



2) A chlorine cylinder with a cylinder for acetylene, ammonia or hydrogen.
(6) When an inflammable gas cylinder and an oxygen—filled cylinder are transferred
together on a same vehicle, do not face valves of each cylinder in case the gases

leak.

(7) Always carry necessary emergency equipment and tools on the delivery vehicle when
you transport oxygen—filled cylinder.

(8) When a driver parks a delivery vehicle which carries an oxygen—filed cylinder,
except for loading and unloading, the driver must avoid the places near schools
kindergartens, hospitals and so on and choose a road where traffic is light and

safe, and mustn’ t leave the vehicle except for meals and inevitable reasons.
Loading of cylinder

(1) Keep the superimposed load
(2) Keep the balance of the load on the vehicle.
(3) Fix the cylinders with lashing belts
(4) When you fix less than six cylinders, use one lashing belt. Use two lashing belts
for six or more cylinders.
Unloading of cylinder
(1) Park the delivery vehicle on a flat place
(2) Do not park the delivery vehicle where it obstructs traffics
(3) Keep the maximum weight for the tail 1lift
(4) Keep clean the cylinders and the cylinder carts
(5) Transport cylinders with care not to damage the institutions where you deliver.
(6) Try not to make noises when you deliver cylinders. Keep quiet as much as possible.
The noise and the voice may surprise and offend people, especially patients.
(7) Try not to obstruct the passer—-by when you deliver cylinders
Place for cylinder storage
(1) Store cylinders vertically on a flat place.
(2) Store cylinders against walls and from the back of cylinder holders.
(3) Fix cylinders with a chain, rope and so on to prevent them falling.
(4) Store cylinders away from direct sunlight.

(5) Store cylinders where there is no fire

(6) Place oxygen—filled cylinders and empty cylinders separately and put “FULL” and
“EMPTY” signs where people can easily notice

Stable supply

(1) Organize the system for 24 hours and 7 days

(2) Deliver the ordered product on the ordered day.
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Precautions for Administrators

General Notices:
<> Administrate the cylinder management using the check sheets
<> Designate supervisor(s) and person(s) in charge for each operation

Especially note the points below:

1. Accident Prevention and Notices

<> Instruct staff regularly to prevent occurrence of fires and explosions
<> Take measures to prevent oxygen cylinder falling over

<> Always close the valves of oxygen cylinders which are not in use

<>

<>

Post notes, reminders, posters, etc. as reminders and precautions where
accidents could possibly occur
Check for scratches and other damage on cylinders

2. Monitoring of Staff In-charge of Quality Control and Record Regularly

<> Monitor the staff in-charge of checking the cleanness of water in the humidifying
bottles

<> Monitor the staff in-charge of Inspecting the cleanness of the valves of the
cylinders and the cylinder storage areas

<~ Monitor the staff in-charge of checking the pressure and purity of delivered
cylinders

3. Inventory management and Delivery plan

<> Implement inventory management based on the check sheet

<> Record daily oxygen cylinder consumption and order quantity

<> Record the stock quantity. Order new cylinders immediately when the stock
decreases to the prearranged number of filled cylinders

<> Designate the supervisor of inventory management and ordering

Emergency Contact Details

Dealer KGM CO., Ltd.

Telephone number :09-455-796-703/09-973-705-434 (24 hours)

Address : No. 284/A, Waizayantar Road, 16/3 Ward,
Thingangyun Township, Yangon

ITAJIMA



Precautions in handling oxygen gas

Oxygen Character

<>
<>

A material which is combustible in the air burns more intensely if there is more
Oxygen. Even an incombustible material in the air can burn with more oxygen.
Oxygen is compressed to between one to two hundredths of its original volume
when filled in a cylinder.

Handling oxygen

R O R R RS

Confirm the gas type and quality before use.
Keep the valves and regulators free from dust and oil. o

Open and close all valves slowly.

Open valves with extreme care to prevent incidents.

Check for odor before using oxygen.

Use the cylinder in an upright position and ensure cylinders are restrained.
Close the valve after use.

Open windows when incidents such as a gas leak occur.

Always check equipment and the situation daily before, during and after use.

[N

Emergency contact

Dealer KGM CO., Ltd.

Telephone number : 09-455-796-703/09-973-705-434 (24 hours)

Address : No. 284/A, Waizayantar Road, 16/3 Ward,
Thingangyun Township, Yangon

Cirruma



Precautions for the Manifold

Daily inspection

<>
<>
<>
<>
<>
<>
<>
<>

Prohibit the use of fire and the storage of flammable and ignitable substances in
all gas storage spaces and within 5 meters of where oxygen is being used
Keep the temperature of gas storage spaces 40°C.
Check all equipment for gas leaks
Check whether the value of the pressure gauge is normal
Check the status of the empty cylinder light.
Confirm whether the cylinders are chained securely to prevent falling.
Confirm whether fire extinguishers are available.
Ensure the following warning signs are present:

- No flames

- Nooil

Changing the cylinders

<>
<>
<>
<>
<>

<>

Confirm the gas type and quality before use

Ensure the cylinder storage room has open exhaust valves

Confirm the oxygen pressure on both cylinder banks

Open and close all valves slowly

Confirm all cylinders are in the “Open” position, check the gas pressure of all
cylinders, ensure the ‘Empty’ warning lamp is out

Put dust caps on the valve openings of used cylinders before transportation

In case of incidents

<>

<>
<>

If you notice a gas leak, let fresh air into the room immediately and close the
valves of all the cylinders and header valves only on the bank which is leaking
Contact the gas dealer/vendor immediately

In the case it is necessary to suspend the gas supply, report to the hospital
management immediately. After receiving approval to turn it off inform all
medical staff and make the necessary arrangements to switch the oxygen to the
reserve supply and/or ensure sufficient gas is available from other sources

Emergency contact

Dealer KGM CO., Ltd.

Telephone number :09-455-796-703/09-973-705-434 (24 hours)

Address : No. 284/A, Waizayantar Road, 16/3 Ward,

Thingangyun Township, Yangon

ITAJIMA
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Cirroma

Handling Medical Gas
and
Medical Gas Incident Cases

- To the future of gas

Kitajima Sanso Co., Ltd

Our Values Go Beyond Quality



Corporate Profile

» Kitajima began in the high-pressure gas business in 1952 and has grown into the largest
medical gas distributor and supplier in Tokushima.

» Kitajima Sanso now supplies 80% of hospitals that use medical gas
and medical gas equipment in Tokushima.

» Our Myanmar branch opened in April 2015 and consequent activities include:
Introduction of our medical oxygen management system (ROC system), establishment of
rules and regulations with Ministry of Health, sales of quality, clean and safe medical
oxygen, central piping work for medical oxygen gas, training and education.

» 10kyo Office
Kobe Office
Kagawa Offices, ¢
.‘\

Head Office
—Tokushima Plant

QiTroma



Business Policy

~ contributing to society ~

We are a company responding to our customers needs
anytime, anywhere, 24 hours a day, 365 days a year

We build on our wealth of experience and past

achievements with passion

Adding value to the quality of gas the Kitajima way

QiTroma



Outline of KITAJIMA ROC System

(Responsible Oxygen Cycle)
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Training Overview
~ For safe medical gas use~

. Checking before use
. Precautions in mounting equipment
. How to handle gas cylinders
. Precautions in using medical gases
. Fire risk when using oxygen
. Precautions in storing and

moving gas cylinders

OO0PLON-=
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Basics of Oxygen Gas

(1) Character
* Molecular formula: O,

- Colorless, tasteless and odorless
* Supports combustion

* In a closed room, O, stays at a lower level as it is
heavier than air

(2) Precautions in handling
No oil! No flames! Do not open valves quickly!

o & S



Basics of Handling Medical Oxygen

Check the name of the gas before use

Check all connections and equipment before use

Do not put oil, dirt, etc. on valves and flowmeter

Open and close the valve slowly. Close the valve after use
Handle the cylinder with care to prevent falling and slipping
Always ensure the cylinders are safely restrained

Keep the temperature of the cylinders below 40°C

Do not put fire and inflammable substances near oxygen
Prepare fire distinguishers in all areas oxygen is stored

® ¢ 6 6 6 6 6 O 0 o

Perform a daily inspection (e.g. gas leak check)

QiTroma



1. Checkup before use < Gas type >

Double-check the gas type!!

[Points to watch]

€ Be careful not to mix up oxygen and anesthetic gas

€ Be careful not to use the wrong gas or outlet — always

check the gas name and type of connection
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1. Checkup before use < Gas type >

Colors o cylinderstaiffer v etWween coUuntries!

lloxygen”

Japan USA*South Korea China*Indonesia Canada UK

Black Green Blue Red White

Understand your local situation and when you use imported gas

equipment, always double-check the gas type to prevent incidents!

QiTroma



1. Check up before use
<L flowmeter, humidifier ,etc. >

INSPECT thefoWwmeterwitn extreme care!!

[ Possible Problems ]

@ The float in the oxygen humidifier
doesn’t move.

@ The valve is closed but oxygen flows.

@ Distilled water reaches the patient as
there is too much water in the humidifier.

@ Mistaking water with alcohol based

liquids in the humidifier.

Qirromva



2. Using the Flowmeter
< cylinders, flowmeter, etc. >

Tighten Properly and Prevent Gas Leaks !

[ Possible Problems ]
€ Oxygen leaked badly due to incorrect
flowmeter connection

@€ A loud sound occurred when the valve

was opened

Check !

Connect the flowmeter tightly!

Check the seals and connect firmly

QiTroma



2. Using the Flowmeter
< cylinders, flowmeter, etc. >

Inspect for degradation of gaskets & seals!

No seal!

Oxygen regulator Cap of suction bottle @I.TI\JIMA




2. Using the Flowmeter
< cylinders, flowmeter, etc. >

Disconnecting a flow meter from a cylinder

* e

Ball type flow  Top type flow

How to set the flow amount

Set the flow metervertically

Don’t put water over the line

Flow Rate

Pressure

QiTroma



2. Medical Incidents

|
Cneck A patient said “I’m not

Not Colnr;ected g R gEtting dny oxygen 1” but
properly? _ .y 7

A . ‘ : the flowmeter showed

. eé_:;hradatlrr; » ;,, )l

in the seals’ & . ; the correct amount

= flowing.
Cracks? —¥ g

The seals may
be old. Exchange
seals regularly.

Qirromva



2. Precautions in Mounting Equipment
< Outlet>

1)
2)

3)

Precautions When Using Gas Outlets

. Before use

Check if the outlet is making a
sound which indicates a gas leak.
Inspect the appearance of the
adaptor and outlet for damage.
Double-check the gas type of the
outlet.

2)
3)

4)
5)

6)

. During use

Confirm there are no flames nearby
Insert the adaptor until it makes a
clicking sound and feels firm.

Check if the outlet is making a sound
which indicates a gas leak.

Open and close all valves slowly.

Do not apply unreasonable force to
adaptors.

Check if there is a gas smell (oxygen
is odorless).

QiTroma



2. Precautions in Mounting Equipment
< Outlet>

Precautions When Using Gas Outlets

3. After use

1)

2)

Hold the regulator firmly before
pressing the outlet to release it.

Check if the outlet is making a
sound which indicates a gas leak.

4. In case of incidents and problems

1)

2)

3)

If the tubes are on fire, first take out
the adaptor then extinguish the fire.

If a gas leakage occurs, open windows
to let in fresh air. Check if other
patients are using gas then close the
shut off valve.

If other problems happen, contact the
gas dealer/vendor, and have them
inspected and fixed.

QiTroma



3. Handling Gas Cylinders <Valves>

Open and close valves slowly!

NO OIL? [ cases

@ A valve was opened quickly and oxygen was

released rapidly.
H € Even small gas cylinders (500L) can release gas
< rapidly.

@ The valve was oiled as it didn’t open easily.

= @ A gas odor appeared the valve was opened.

Caused by opening it quickly and burning the seal.

QiTroma



3. Handling Gas Cylinders <Valves>

Open and close valves slowly!

Adiabatic Compression Heat (About 1,000°C)
Compressing oxygen at 150 times o\~
normal air pressure Open quickly
Close
Temperature . 0°C 40°C
before compression C £
femperature 870°C | 1040°C |
after compression

Adiabatic compression is a phenomenon where the gas temperature rises
by the energy of compression in a closed insulated system.

Keep the flow path clean .

Check the path when mounting a flowmeter!

QiTroma



Ref : Adiabatic Compression

[Incident situation]

When a flowmeter to a small oxygen cylinder and its valve was
opened rapidly, its pressure meter exploded and bits of glass

from the meter cut the user.

QiTroma


圧気発火器.wmv

3. Handling Gas Cylinders <Valves>

Do Not Face the Flowmeter When Opening

A reverse flow of Oxygen may occur in a damaged flowmeter causing
the glass to explode.
In the USA, a nurse lost her sight due to breaking glass of a flowmeter.

QiTroma



3. How to Handle Cylinders < After use >

Do not discharge all the gas. Leave some behind.

i Pleaseleave !
: a little pressure |
i inthe cylinder. ,*,

To prevent infection from

mixing impurities into the

oxygen cylinder,

leave a little pressure

when returning

QiTroma



4. Using Medical Gas
< Tubes, Closing valves, Remaining gas>

Inspect the equipment before using medical gas.

[ Cases ]
@ A patient had the oxygen mask on but the tube had come off the flowmeter.

@ A patient took off his cannula with the oxygen valve opened.

@ A patient started to inhale oxygen without permission and changed the flow amount.
€ Oxygen ran out while a patient was using it.

€ Oxygen ran out while a patient was being carried on a stretcher.

" breathe
with

 difficulty

. L/

QiTroma



5. Fire Risk When Using Oxygen < Fire>

Do Not Smoke When Using Oxygen!

[ Cases ]
€ An outpatient was inhaling oxygen.
His family who came to pick him up was smoking.
@ A patient was smoking near another patient who was inhaling oxygen.
€ A man was smoking near the storage of oxygen.

QiTroma



5. Fire Risk When Using Oxygen < Fire>

Do Not Smoke When Using Oxygen!

A major
cause is
SMOKING

Copyright © City of Kobe.(http://www.city.kobe.lg.jp/safety/fire/information/zaitakusanso.html)
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6. Precautions in Storing and Moving Gas
Cylinders <Falling and slipping >

Restrain cylinders to prevent them falling.
Move cylinders with specialist carts.

N Qirromma




6. Precautions in Storing and Moving Gas Cylinders
< Blow out, Leakage, Damaged Machinery>

If a lot of gas leaks, let fresh air into the room

and close the valve of the cylinder!

If you find a gas leak, let fresh air into the room
and close the valve of the cylinder.

Stay calm !

Open windows
and let fresh air

in [

Close the

valve of the
cylinder !

QiTroma



6. Precautions in Storing and
Moving Gas Cylinders <Transfer>

QiTroma



To Medical Personnel

One mistake may cost a life!

There is no recourse after a medical gas incident occurs.

Basic knowledge and skills in medical gas use are enough
to prevent medical incidents.

We recommend holding a seminar about medical gas
in the hospital more than once a year.

REMEMBER PREVENTION IS THE ONLY CURE!

4
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1. Current Situation in Myanmar
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1.1 Survey in Myanmar

( with JICA and Myanmar MOHS )

Survey Hospitals (28 hospitals) — /“\ £ J’_z > @ 'ﬁ““" ) ~
By Capacity | %‘ldalay :
Over 200 bed =11 ; (' : /&7’\

100 bed =3 ik
50 bed =4
25 bed = 4 0
16 bed =6
By Location
Major City =7
Central Area =13
Mountain Area =5
Coastal Area =3

Pathein - \L’Yango;n | 3
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1.2 Hygiene

Oxygen cylinders

QiTroma



1.3 Purity and Quality

Factory cylinders
Average =96.8%
The Best =100%
The Worst = 84%

Oxygen generators in the hospital
Average =91.6%

X ref; 28 Hospitals Result by JICA Survey Project (2015-16)
The Best =97.0%

The Worst = 85.5%

Xenon
0.000009%

Neon
0.0018%

Hydrogen
0.00005%

Helium
0.0005%

Krypton
0.%1%
Carbon dioxide
0.038%

Portable air concentrators
Average =85.38%

The Best =95.8%

The Worst =50%

Note: this survey is without under 50% purity

Qirromva



1.4 Quantity

Pressure in the cylinders
(Factory bottled cylinders)

Average = 1180psi
The Best = 1700psi
The Worst = 600psi

*psi: pound-force per square inch

Xref; 28 Hospitals Result by JICA Survey Project (2015-16)

Ref : cylinder size(L) * 10 * pressure(psi) / 145 = volume of gas (L)

QiTroma



1.5 Safety

Oxygen-related accidents

Cylinders falling over = 2
Valve explosions =3

Fire = 1 (using coconut oil)
Pipeline explosion =1
No accidents = 20

No answer =1

*7 out of 28 hospitals had
a gas related incident

ree > e
;\“‘"'# - V.

Xref; 28 Hospitals Result by JICA Survey Project (2015-16)

QiTroma



1.6 Stable Supply

Most of the suppliers can not
guarantee stable supply.

EX.
Emergency Requirement at Night (24 Hour Delivery)
Long Time Holidays (Water Festival Delivery)

QiTroma



Ref; Delivery and Storage with Japanese Standards

Cover to protect the valve

Safety valve for high pressure
auto release

=
"
(O

-]
=

r
s\

-
-

198AXO0 (€

r
-
—

: ‘ Cap for cleanliness
and hygiene

Label showing supplier
contact information,
product guarantee,
production date.
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2. The priorities
in hospital medical gas supply
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The priorities in hospital medical gas supply

KACHIN

o Myitkyina

" Stable Su pplv
Safé*tvf-“ v

;Hyglene» 1
Cost = % i
Management

TANINTHARY!

For Patient Safety,
the medical gas must be clean,
highly pure and Stable Supply
Guaranteed e
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Ref; Target Oxygen Amount

The target oxygen saturation recommended depends
on the condition being treated. In most conditions a
saturation of 94-98% is recommended, while in those at
risk of carbon dioxide retention saturations of 88-92%
are preferred, and in those with carbon monoxide
toxicity or cardiac arrest they should be as high as
possible. Air is typically 21% oxygen by volume while
oxygen therapy increases this by some amount up to
100%.

QiTroma



Ref; Oxygen therapy

Oxygen therapy, also known as supplemental oxygen, is the use of
oxygen as a medical treatment. This can include for low blood
oxygen, carbon monoxide toxicity, cluster headaches, and to
maintain enough oxygen while inhaled anesthetics are given.

Long term oxygen is often useful in people with chronically low
oxygen such as from severe COPD or cystic fibrosis. Oxygen can be
given in a number of ways including nasal cannula, face mask, and
inside a hyperbaric chamber.

The use of oxygen in medicine become common around 1917. It is
on the World Health Organization's List of Essential Medicines, the
most effective and safe medicines needed in a health system.

QiTroma



Ref; Patients with Chronic Conditions

A common use of supplementary oxygen is in patients with
chronic obstructive pulmonary disease (COPD), the occurrence of
chronic bronchitis or emphysema, a common long-term effect of
smoking, who may require additional oxygen to breathe either
during a temporary worsening of their condition, or throughout
the day and night. It is indicated in COPD patients with arterial
oxygen partial pressure PaO2 < 55 mmHg (7.3 kPa) or arterial

oxygen taturation Sa02 < 88% and has been shown to increase
lifespan.

QiTroma



Ref; Acute conditions

Oxygen is widely used in emergency medicine, both in hospital
and by emergency medical services or those giving advanced first
aid.

In the pre-hospital environment, high flow oxygen is definitively
indicated for use in resuscitation, major trauma, anaphylaxis,
major haemorrhage, shock, active convulsions and hypothermia.
It may also be indicated for any other patient where their injury or
illness has caused hypoxaemia, although in this case oxygen flow
should be moderated to achieve target oxygen saturation levels,
based on pulse oximetry (with a target level of 94—98% in most
patients, or 88—92% in COPD patients)

QiTroma



3. Effectiveness of
different supply systems
( Currently used in Myanmar )
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3 1 The Effectlveness of Using Cylinder Supply

For Small and Medium Scale Hospitals
O Easily Transported
O Small Investment

For Large Hospitals

X Hard to Check Quality and Quantity
X Hard to Manage and Operate

QiTroma



3.2 Usage of Oxygen Cylinders from Factories

Necessary for
hospitals

Large storage area

— Use of lots of cylinders

— Handling and management a lots of cylinders

— Connecting the flow meters to cylinders

=
>
]
(=}
(@)

2
O
>

LASAXO BOIDSYT I S
UASAXO [BOIDSYT I 'S

The issues

* Handling of cylinders

* Management and storage of cylinders
* Quality, Safety, Hygiene control

* Training of staff

e Stable Supply .
GITAJIM/\



3.3 The Effectiveness of Using Oxygen Generators

— —
— —

— —

| 9 For Remote Areas

- O If an Oxygen Factory is not near the
| hospital, Oxygen Generators can be
used to provide oxygen effectively.

For Large Hospitals

X Productivity of Oxygen Generators
doesn’t equal demand

X High cost compared to gas purchase

QiTroma



3.4 Production by Oxygen Generators in Hospitals

Necessary for Machine room
hospitals ] ] .
— High consumption of electricity

— Maintenance and Repair and Inspection

—— Staff required to fill cylinders

— Items of Slide 4.1 for cylinder operation

The issues

* Daily Production
» Stable electricity

* Cost effectiveness (maintenance, repair, filling staff, electric fee)
expensive maintenance

* Items of slide 4.1 for cylinder operation .
GITAJIM/\



3.5 The Effectiveness of Using Liquefied Oxygen

For Large Hospitals

O Stable supply

O Hygienic and High quality
O Safe in the hospital

O Efficient handling and management
(Piping System is Necessary)

O Not dependent on electricity
O Strong for disaster management

For Small Scale Hospitals
X Supply is too large for small hospitals
X Investment in infrastructure

doesn’t justify the benefits

QiTroma



3.6 Usage of Liquid Oxygen

Necessary for Liquid Oxygen system Space
hospitals o
— Pipeline System

— System Inspection

—— Check the amount filled

— Close communication with supplier

The issues

* Optimizing oxygen use using flowmeters and outlets
* Maintenance for flow meters and outlets
* One year inspection for liquid oxygen tank

e Staff education about liquid oxygen usage
QiTroma



Ref; Comparison of Oxygen Volume

Which do you think A

is most economical
to handle and manage?

J

Im

4.9L(5.594kg) | — 40L — | 4.4m3 (44141)
(02 Liquid) - (1600PS) - (0 PSI)

Liquid Oxygen Cylinder Free Gas
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Guarantee and service

Supplie .

ap103E:0% 98%,1600PS|
Guaranteeeo [g6:

i

Qualitydoodqqp:  Safty & Hygieness0g05
0B 0900056 coon&anudlgts Li

megigeSootgs:  3eonsaqyapdfat:

Hygiene Cap qp:3223:qfac:

Ge0: 3?8 oo Montly
Reportoo

Safety(Auto release) celE:qps

Oxygen UIQOSC\DCIS

Goq$ 24hours,
365days o000
o$eom&ﬁoo: Es

Hospital
G%%Séi?gﬁiiﬁgﬁme

Mamfold ;oY (8e
Cyllnderw@émﬁ %io &

Mahme Roomaog, ﬂS Faelep!
o8t goSootrgpioofiat:

2009a3Eepoood

Knowledge Sharing

l“?ogﬁ
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Points to consider in using medical oxygen

Medical Qua.llty
Hygiene
Issue
(Guarantee or not)
Management S5
Isfue Accountability
Stability

Production or Purchasing Cost
Economy Labor Cost
Issue Maintenance Cost
Administration Cost

QiTroma
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General Check List for machine room, ward and cylinder stock room.

KImplementauon: tvery week
Hospital name : n
Name of ward :

Date:

Person in charge:

aooa paa

Note
T (R

a) Using hygienic filter

1 Whenever filter becomes unclean

<

N
e BNTP). B BAEAC
Ward b) Using clean water in the secondary
new clean water into the secondary, before
ing to use
secondary is kept to dry while not in use

Pressure
a) Implementing pressure meter properly

1 Does it sound leakage oxygen gas?

b) Beginning to use oxygen gas in right way
he idlling should not be done forward a man
flameble object or so (*)
Header-valve should not be opened facing
meter (*)
Header-valve should be opened slowly
Machine

SN N <

room . Adjust flow after header-valve is opened (*)

Finishing to use oxygen gas in right way
Cylinder in which pass pressure become less than
300psi is moved to storage area for empty cylinder \/ I "
9 Close the oxygen outllet valve of pressure gauge to memorise final
pressure value

NN

3 Cloes the header-valve

Vent the oxygen gas left in the pressure gauge to
reset the gauge index.

N\

Preventing a fire and explosion
Is there a flammable object near the oxygen
cylinder?
Does oil ,hand-cream adhere to hand when you use oxygen gas?
Is it cleaned arround oxygen cylinder?

NS

b) Preventing fall-over

oxygen cylinder installed on the wall?

Is oxygen cylinder set in fall-safe stande properly?
Stock

room Is safty chain worked for preventing fall-over?

N N I

Oxygen
a) Inventory controled based on check-sheet
Is it discriminated between the empty gas cylinder
the fully-charged gas cylinder?

b) Placing an order based on invetory control.
Is it placed an order new fully charged gas cylinder when the number of
em nder becomes number?

Need of superviser

Is the number of empty-gas cylinder counted? \/

i a) control
Hospital

Is there supervisor for inventory control
(manage 1

of n s?
b) Order
Is there for ord

ment)

These check items are not needed for the hospital where oxygen cylinders are only used for the pipeline
£, Good Point, &
/}?Ja'}ﬁ/b |- BZo )i/i}%’@bf)}’)}ﬂLY h&. LZ?‘L~%7D?@ E{% 3R EE S HIFSI2ER [~ hfn 2
T34 - 52 R BLLIEA |



General Check List for machine room, ward and cylinder stock room

2kimplementation; kvery week

Hospital nama : /l/ﬂ,ufh O (/&( DA G/—//?

Name of ward
Date: 20
Person in
Jaoua Daa
22} {F\
Condition Meter
a)

r filter becomes unclean.

1, 7
Ward b) Using ¢clean water the
1 Add new clean water into the secondary, before

' to use. 7

The secondary is kept to dry while not in use.

Ve
Pressure
pressure meter properly
Does it sound leakage oxygen gas?
s
to use oxygen in way
The idiling should not be done forward a man,
aflameble  ector so. (¥ -
Header-valve should not be opaned facing
flow-meter. (*) 4
Header-valve should be opened slowly.
Machine
room flow after header-valve is opened. (*) y
to use oxygen gas in right
Cylinder in which pass pressure become less than
is moved to storage area for empty cylinder 4
Close the oxygen outllet valve of pressure gauge to
memorise final pressure value. -
Cloas the header-valve. /
the oxygen gas left in the pressure gauge to .
raset the ga index.
Preventing a
Is there a flammable object near the oxygen
" cylinder?
2 Does oil ,hand-cream adhere to your hand when you use
3 Is it cleaned arround oxygen cylinder?
b) Preventing  -over
1 oxygen cylinder installed on the wall?
oxygen cylinder set In fall-safe stande properly?
Stock
room

safty chain worked for preventing fall-over?

4, Oxygen Stock Record Management

5. Need of superviser

Hospital
(manage
ment)

(*) These check items are not needed for the hospital where oxygen cylinders are only used

Note

Bz iv2 @

(r\n\y,\\\ ‘ﬁ_.,j’ib A QE T THY «

the pipeline
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1. Background

Based on a close historical relationship, Japan and Myanmar have strengthened their bilateral
relationship comprehensively. Since the political and economic reform under President Thein Sein had
began in 2011, Japan has cooperated in the democratization, economic reform, and national
reconciliation of Myanmar. After the new regime was established led by Aung San Suu Kyi in March
2016, Japan has accelerated this support through strong collaboration in both the public and private
sectors. This support is based on the understanding that the stability of Myanmar, which has
geopolitical importance and the huge potential for economic development, can directly lead to stability
and proficiency in the whole area. Furthermore, in the summit meeting between the two countries in
November 2016, Japan announced support totaling 800 billion yen over a period of 5 years.

In the economic cooperation policy with Myanmar in 2012, one of the three priority areas is “the
improvement of people’s livelihood”. Through assistance in medical health, it raises the development
of medical health services and the reduction of infection diseases.

According to the National Health Plan (NHP) 2011-2016, GOALSs are described as following,

0] To ensure quality and comprehensive health services are accessible equitably to all citizens
and to enable the people are aware of and follow behaviors conductive to health.

(i) To prevent and alleviate public health problems through measures encompassing preparedness
and control activities.

(iii)  To promote collaboration with local and international partners including health related
organizations and private sector in accordance with policy law and rules existing in the
country for raising the health status of the people.

Also, the NHP 2017-2020 describes that the main GOAL is to extend access to a Basic Essential
Package of Health Services (EPHS) to the entire population by 2020 while increasing financial
protection.

Focusing on the field of medical oxygen, the GOAL could be accomplished if the following issues can
be resolved:

» A management system for safe and hygienic medical oxygen gas is not yet established.

» A stable supply system of high-quality medical oxygen gas is not yet established.

» A safe delivery system for medical oxygen gas is not established.
As well as these issues, disparity between urban and rural areas prevents citizens from accessing
medical service equitably.

The Japanese Government is promoting technical cooperation to improve the management capabilities
of hospitals and is conducting training on the practical management capability of medical devices in



developing countries. The Japan Revitalization Strategy, published in June 2013, points out the need
to contribute to make developing countries accomplish their GOAL of UHC (Universal Health
Coverage).

The above factors and situation encouraged us to make enter into the foreign market and take
advantage of “SDGs business model formulation survey with the private sector” for implementing the
relevant market survey in Myanmar, October 2015. The survey determined that our products were
potentially useful to hospitals in Myanmar to resolve the 3 issues described above. Hence,
“Verification survey with the private sector for disseminating Japanese technologies for establishing
supply chain-management system for safe, high quality and hygienic medical oxygen in Myanmar”
project was proposed to and adopted by JICA on the basis of the result from previous survey described
above, 2017.

2. Outline of the Pilot Survey for Disseminating SME’s Technologies
(1) Purpose
The verification survey aims solely
0] to demonstrate the Kitajima ROC system integrating the stable distribution of safe, high
quality and hygienic medical oxygen gas, and
(i) to establish the dissemination plan of the Kitajima ROC system in Myanmar.

(2) Activities
Output 1: The effectiveness of Kitajima ROC System was observed in urban hospitals, rural hospitals
and home medical care sites in Yangon and the surrounding districts.
Remarks: There is no system for medical care at home in Myanmar, that is why only transportation could be
simulated for 10L medical oxygen cylinder between hospitals and filling factory.
Hereafter, “Home medical care sites” means hospitals cooperating in the simulation described above.
Output 2: Management system for ensuring Kitajima ROC System was verified and the sustainable
implemention framework was examined.
Output 3: Dissemination plan of Kitajima ROC System was established.

[Activities related to Output 1]

1-1: In the selected urban hospitals, rural hospitals, and home medical care sites for the verification
sites with the Ministry of Health and Sports, current status survey (frequency of medical oxygen
use, awareness of the handling, the number and situation of accidents related to medical oxygen,
and so on) was conducted.

1-2: In the selected manufacturing and filling plants of medical oxygen gas, the survey on the facility
and the quality examination of medical oxygen gas (facility condition, the level of product
quality, human capacity, and so on) was implemented.

1-3: In the manufacturing and filling plants of medical oxygen gas selected in 1-2, the survey on sales



1-4.

1-5:

1-6:

1-7:

1-8:

pertaining to the delivery to the medical institutions (handling situation, operating situation,
human capacity and so on) was implemented.

The necessary equipment for operating ROC System based on the result of analysis from 1-1to 1-
3 was procured to import to Myanmar.

The indicators of ROC System (quality development of such as oxygen density, medical workers’
awareness of handling medical oxygen, the frequency of medical accidents and so on) was
decided for evaluating the effect.

Networks were examined for the delivery route from manufacturing and filling plants of medical
oxygen gas selected in 1-2 to several urban hospitals, rural hospitals and home medical care sites
selected at 1-1.

The situation of manufacture, sales, and usage of medical oxygen gas by using the equipment
introduced were monitored to improve the ROC System with necessity-based modifications.

The ROC System based on the indicators decided in 1-5 was evaluated.

[Activities related to Output 2]

2-1:
2-2:

2-3:
2-4:

2-5:

2-6:

2-7:
2-8:

Manuals for using and operating medical oxygen gas for each medical institution were developed.
Manuals for quality control of medical oxygen gas used in medical oxygen filling plants were
developed.

Manuals for the safe delivery of medical oxygen gas were developed.

Each manual developed from 2-1 to 2-3 was modified to ensure adaptability with regards to the
real situation.

A workshop to explain the ROC System to people involved (C/P, each hospital, home medical
care sites and so on) was held with the manuals examined in 2-4.

C/P, local subcontractors, engineers in manufacturing and filling plants of medical oxygen gas
and sales agents learned ROC System based on the manuals examined in 2-4 and the standards
necessary for handling oxygen gas.

Each manual for medical oxygen based on activities 1-8 was modified.

The plan of the sustainable system was examined, which is available after the survey for both
local people involved and subcontractors, by taking advantage of the quality control manual
modified in 2-7.

[Activities related to Output 3]

3-1:

C/P in the Ministry of Health and Sports were invited to Japan and they learned about the
Japanese standards of medical oxygen and studied how it was handled in medical sites in Japan.
Remarks: This activity was conducted in twice; respectively the first inspection tour in 2017 and
the second inspection tour in 2019. The purpose and the participants belonging to C/P in each of
these activities were as follows.

Date Purpose Participants




November 2017 | To introduce the supply ® Dr. Than Hla (Thin Gan Gyun San Pya
(10 days) system of medical oxygen Hospital)
gas in Japan ® Dr. U Toe Toe (Than Lyin General
Hospital)
December 2019 | To introduce the safety ® Dr. Htay Htay Hlaing (North Okka Lar
(8 days) management, the quality Pa General Hospital)
control and the process of ® Mr. Tin Maung Swe (Procurement
procurement of medical Division, Ministry of Health and
oxygen gas in Japan Sports)

Remark: As per attached document of itinerary.

3-2: The problems clarified by evaluation analysis with the people in charge (C/P, hospitals, home
medical care sites and so on) were discussed to extract the best practice and the necessary
conditions for applying them to other cities in future.

3-3: Regarding the standardization of medical oxygen in Myanmar, recommendations were discussed
and submitted to C/P in a document.

3-4: The business plan in terms of the ROC System in Myanmar was established.

(3) Information of Product/Technology to be Provided
Kitajima ROC (Responsible Oxygen Cycle) System

Based on the ‘“accountability function”, the system manages each sector according to the
subfunctions described as follows - the ROC System provides 4 integrated subfunctions;

(1) “quality of oxygen”,

(2) “maintenance of high-pressure oxygen cylinders”,

(3) “safe transportation”,

(4) “safe and stable supply for users”.

Due to these integrated subfunctions, a stable supply of high quality medical oxygen gas can be
provided. (1) and (2) depend on an inspection equipment with qualified persons, (3) and (4) depend
on qualified and/or trained persons.

(4) Counterpart Organization
The Ministry of Health and Sports
The ministry aims to enable every citizen to attain full life expectancy and enjoy longevity of life and

to ensure that every citizen is free from diseases. All health activities are implemented with the
following strategies under the ministry.

»  Widespread disseminations of health information and education to reach the rural areas.
» Enhancing disease prevention activities.

» Providing effective treatment of prevailing diseases.



The ministry is composed by seven departments. This verification survey was implemented with the
cooperation of Department of Medical Services.

Union Mirister

Department of Departmers of
Traditiceal

Medicine

Food and Drug

Administration

Departmera of
Sports and

Fig.1 Organizational Diagram of the Ministry of Health and Sports

J

(5) Target Area and Beneficiaries

Name of hospital Area The number of beds

Thin Gan Gyun San Pya | Thin Gan Gyun Township, 10 km away | 500

Hospital from downtown Yangon
North Okka Lar Pa General | North Okka Lar Pa Township, 20 km | 800
Hospital north of downtown Yangon

Than Lyin General Hospital Than Lyin Township, 10 km away from | 200
downtown Yangon

Bago General Hospital 70 km northeast of Yangon 500

Hinthada General Hospital 130 km northwest of Yangon 200

Remark: The number of beds in the above table is the officially registered number. In fact, however,
there are more beds than registered number in each hospital because these hospitals cover a high
population in the region.

In addition to the above hospitals, patients who receive home care medical service were included in the
target beneficiaries in the original survey plan. However, the verification of home medical care was
conducted by simulating in the Than Lyin General hospital. As a result, the beneficiaries of this survey

were limited.

(6) Duration
From July 2017 to May 2020 (2 years and 10 months)

(7) Progress Schedule
As per attached document.



(8) Manning Schedule
As per attached document.

(9) Implementation System

Ministry of Health and Sports, Myanmar

Laecture in Japan Activities

Coordination

Advice for Madical Oxygen Alignment
Advisor - Kitajima Sanso Co.Ltd. Advisor -
Tokushima INTEM
University Support Consulting, Inc.
for the
Kazuya Konda Lecture in Yusuka Konishé Sholluy Bradiey M Tomayuki
[Medical Oxygen Japan |Chiat of |Business Collsboration Mnwmiyoma
Analysis! Project| Gtratugy| ]‘ > [Chind Advizor]
Advise i

Yuho Yeasuhara

Shignrt Matzuo | Yam hiro Moo
| Gystam [Modical
Educatien| Eguipmant|

4

b
Support

Japan Office
Pasho Hisots
[Aetmunting] |

Cooperation

Nuoka Ono
[Dissemination
Planning!

Support

Japan Office

Kao Tokoda
[Admimistiatian)

Fig.2 Implementation System of the Verification Survey for Disseminating the Kitajima ROC System

3. Achievements of the Survey
(1) Outputs and Outcomes of the Survey

As described in 1. Background, and especially from the perspective of medical oxygen, the GOAL

of Universal Health Coverage has requirements to achieve the following 3 fundamental objectives:

(1-1) Establish and implement safety and hygiene regulations related to high pressure medical

oxygen gas cylinders.
(1-2) Streamline a supply-chain framework (e.g. supply system, delivery
medical oxygen gas.

system) of high quality

(1-3) Reduce disparity between urban and rural areas with respect to accessibility to services

related to medical oxygen gas

Before the implementation of the Verification Survey the following issues were identified:

(*1) medical incidents related to the usage of high pressure medical oxygen gas cylinders such as

small-scale fire incidents, breaking valves due to impact from cylinders falling, etc. were reported

in 26% of the 27 hospitals that were studied.

(*2) The use of humidifiers with contaminated filters, dirty water and related issues was

identified in a number of cases. This creates a possible health hazard for the patients using these

humidifiers while receiving oxygen therapy

There were a number of issues identified that needed to be addressed to
and hygiene management of medical oxygen gas.

(*3) Both the pressure of oxygen gas and the purity of oxygen varied wi

Vi

improve on the safety

dely between each



cylinder and hospital (e.g., the pressure ranged from 1100psi — 1600psi, the purity ranged from
86.0% - 99.5%). This was compounded due to the lack of equipment to measure the pressure and
purity of oxygen gas. This situation leads to a high risk of medical accidents.

(*4) In most hospitals there were no qualified or trained people in handling medical oxygen gas
cylinders and/or managing the hospital oxygen supply. There were few people who knew what the
quality of the oxygen gas they were using was.

(*5) In rural and remote areas the price of oxygen gas went up the further the distance from
major urban hubs. There was no existing information or survey data on how to reduce the disparity
between urban and rural areas regarding the transportable capacity of medical oxygen by
commercial vehicles.

After the implementation of the verification survey over the 3 years was completed, the
following outputs and outcomes have been derived from the survey.

0] In the operation of the survey, a stable supply management system of safe, high quality

and hygienic medical oxygen was well-organized and functioned smoothly.

Communication between the hospitals and KGM, the subcontractor of this project, was
effective and conducted well. The appropriate volume of cylinders and the medical
oxygen was managed in line with the hospital’s needs in an effective and efficient manner.

(i) The number of medical incidents related to supply of oxygen declined during this period

in the survey hospitals. No incidents or accidents were reported during the implementation

of the project.

(iii) Participants in medical institutions including the Ministry of Health and Sports build a

strong consciousness of the importance of and a better understanding of medical oxygen

gas. 11 seminars in total were held in the target hospitals, and a high consciousness
regarding medical oxygen gas, including the nature of oxygen gas, how to deal with it,
and how to stop medical oxygen related incidents was confirmed. Also, the
implementation of such seminars was requested on a routine base.

In the target hospitals, we found that the safety awareness of nurses and medical staff was
much higher in the usage and storage introducing practices such as storing the cylinders
with restraints and separating the cylinders using self-made empty/full labels.

(iv) Our products were verified to be useful and relevant to medical institutions in Myanmar

and there is a potential to develop a substantial market share in Myanmar. Through

seminars and discussions with the targeted hospitals and the Ministry of Health and
Sports, we confirmed a strong need for high quality medical oxygen gas and a proper
medical gas management system.

vii



(V) Some limitations of the ROC system were also found. There is still substantial scope for

improvement in the transportation network between major urban areas and rural or distant
areas in Myanmar. It becomes evident through this study that the feasibility of
transportation and the transportation cost is subject to substantial geographical and
infrastructure restraints, which inspires further improvement of technology based around
the ROC system in the near future.

(2) Self-reliant and Continual Activities to be Conducted by the Counterpart Organization
Medical oxygen gas should be handled by qualified people with relevant manuals, and the
Counterpart Organization should continue to train qualified people, improve and develop their
knowledge and skills on a constant basis. The effectiveness of this education and training will
have a huge effect on the safe, effective and efficient use of oxygen in hospitals in Myanmar.

4. Future Prospects
(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country.

One of the principal activities implemented in the verification survey for disseminating the
Kitajima ROC system was introducing a doctrine on how to handle Medical oxygen gas to the
Counterpart, especially general hospitals in Yangon city and its surroundings. The doctrine
specifies the meaning of quality control and control of the hygiene of medical oxygen gas.
Frequently giving guidance about the doctrine on how to provide and handle medical oxygen gas,
C/P naturally expects other suppliers of medical oxygen gas to provide equivalent quality to that
of the Kitajima ROC system.

As described above, these phenomenon reveal a change in consciousness or in attitude in handling
medical oxygen gas in C/P sites through this study and Business Development of the Kitajima
ROC system, which has made a notable Impact and Effect on the Concerned Development Issues
in Myanmar.

(2) Lessons Learned and Recommendations through the Survey
[Lessons learned]

After completing this Survey there is no doubt about the relevance of the Kitajima ROC system to

public hospitals in Myanmar however there were a number of Lessons Learned.

0] Due to the traffic and road conditions in Myanmar, there is a feasible limit on the distance
of delivery of the medical gas. While delivery of gas to hospitals in Yangon is standard in
the industry, in this Survey, medical gas was delivered to 2 hospitals in surrounding areas
(Bago General Hospital and Hinthada General Hospital). Delivery to Bago General
Hospital, a distance of approximately 70km presented no issues and was conducted
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(i)

(iii)

(iv)

(v)

smoothly and economically. However, delivery to Hinthada General Hospital, a distance
of approximately 130km was both time consuming and a number of breakdowns and
problems arose. Due to the traffic conditions and rough road conditions, one round trip for
delivery often took more than 12 hours meaning multiple drivers had to be provided to
ensure safety. Also, a number of tire and suspension issues arose with the trucks used on
the trip to Hinthada due to the rough road conditions. These factors led to the delivery
costs to Hinthada rising considerably which would have an effect on medical gas prices.
Due to this we conclude that the feasible distance for gas delivery in regular small to
medium trucks should be under 100km (depending on traffic and road conditions).
Possible solutions to this issue could be (a) using large trucks to transport a larger quantity
of gas to these areas on a less frequent basis or (b) creating regional gas depots or filling
stations.

To better understand the Kitajima ROC system and related matters, an inspection tour as
described above the activity 3-1 related to Output 3 was implemented in the survey.
Consequently, the Ministry of Health and Sports nominated appropriate candidates who
would visit and participate in the activities conducted in Japan.

Regarding these participants, what was obvious is that they innovated their own site
(hospital) with learned technology based directly on things learned in the inspection. To
ensure maximum effectiveness of the inspection tour for disseminating such Japanese
technology as the ROC system in Myanmar, it is very important to choose the sites to be
inspected carefully and ensure they are similar and/or relevant to the site the participants
belong to.

Medical gas seminars in the hospitals were very effective in increasing awareness of the
importance of and safe and effective use of medical gas. Medical administrators and staff
were able to adopt practices that resulted in more efficient and safer use of medical gas in
the hospitals. During the course of the Survey, we are not aware of any gas related
incidents or accidents in the hospitals involved in the Survey which is a huge
improvement over previously gathered data.

Hospital administrators were able to manage procurement of medical gas more efficiently
and were able to ensure a higher level of quality and hygiene due to a knowledge of the
specifications, measurements and effective management of the stock of gas. As the
knowledge of the hospitals increased this led to savings in cost, time and space.

Due to the cost and issues of delivering medical gas to distant and remote areas (see point
(1)) there is a considerable disparity in the access to medical gas between major urban
areas and rural or distant areas which is affecting the ability for patients to fairly access
treatment using medical gas. The data gathered in the course of this study can be used to
address this issue and work towards a national medical oxygen strategy.



[Recommendations]

(i)

(i)

(iii)

(iv)

v)

Education and training have been very effective in the Survey hospitals and as such we
recommend that a training system for the use of medical gas is introduced into hospitals in
Myanmar.

During the course of this Survey we have made a Manual for gas usage in hospitals and
we recommend that this is made into a formal document and distributed to all medical
institutions in Myanmar.

Currently there are no laws or standards covering medical gas in Myanmar. In order to
ensure the safety, hygiene and quality of medical gas used we recommend that a set of
minimum standards is put in place for all medical institutions. We have recommended a
set of minimum standards that we believe are realistic given the current situation in
Myanmar.

Due to the disparity between regions with regards to access to medical gas we recommend
a further study is done to examine the possibility of establishing a national framework of
supply centers (bases or filling stations) which can distribute oxygen to the surrounding
areas in an efficient and economical way.

In Myanmar, especially principal cities like Yangon, the amount of medical oxygen
consumed is rapidly increasing with population growth. The situation and the availability
of new technology means that the supply of liquified medical oxygen is attracting
attention for medical institutions; especially medium/large scale hospitals.

Hence, towards the end of the Survey, in order to fill the need for a stable supply of high
quality oxygen for both distant areas and large scale hospitals, there is a need to consider
the use of liquified oxygen in medium to large scale hospitals and as a possible source of
supply for distant areas. It is recommended that a new verification survey is planned to
establish a supply-chain management system for liquified medical oxygen based on the
ROC system in Myanmar as soon as possible.



ATTACHMENT 1: Outline of the Survey

Republic of the Union of Myanmar

Verification Survey with the Private Sector for Disseminating Japanese technologies for establishing supply chain-
management system for safe, high quality and hygienic medical oxygen in Myanmar.
Kitajima Sanso Co., Itd.. Tokushima. Japan

Concerned Development Issues
in Myanmar

/‘r Management system for safe and \:

hygienic medical oxygen gas is not
yet organized,

~  Stable supply system of high-quality
medical oxygen gas is not yet
organized,

» Safe delivery system for medical

K oxygen gas 1s not organized.

_/

Implemented Activities in the
Survey
To verify the availability of the process in
which medical oxygen gas can be mamtained
stable to 5 general hospitals located in
Yangon city and its surroundings from refill-
factory,
»  Todevelopthe following 3 manuals:
(1) “How to deliver high pressure oxygen™
for delivery,
(2) “How to refill high pressure oxygen™ for
refill factory.
(3) “How to handle high-pressure gas in
medical institutions™ for such medical sites
as hospitals, respectively,
and to implement the technology transfer to

the relevant party those who use the manual.
k To develop a business model o disscminy
the ROC system in Myanmar,

Proposed

Products/Technologies

Responsible Oxygen Cycle [ROA

Survey Overview

Xi

Expected outcomes in Myanmar

Stable supply management system of safe. high \
quality and hygienic medical oxygen is well-
organized.

The number of medical incident due to supply of
oxygen is declined.

Participators in medical institutions including
Ministry of Health and Sports build a strong
consciousness of importance onto understanding
medical oxygen.

’

\

Market share of our products is approximately
80% in Tokushima and hitting the wall in other
prefecture.

1t is determined by “SDGs business model
formulation survey with the private sector” that
our products are potentially useful to large scale
hospitals in Myanmar.

Futwre

O products are verified 1o be useful to medical
institutions in Myanmar and large market shares

\ over the Myanmar will be developed. /




ATTACHMENT 2: Detailed Plan and Itinerary

DETAILED PLAN AND ITINERARY ACHIEVED 2017

DATE: 2017.11.30

Verification Survey with the Private Sector for Disseminating Japanese Technologies for establishing supply
PROJECT:
chain-management system for safe, high quality and hygienic medical oxygen in Myanmar
DURATION: From 22 Nov. To 30 Nov. 2017
PARTICIPANTS: Dr. THAN HLA, Dr. U TOE TOE
PURPOSE: Introduction to Medical Oxygen Gas Supply System in Japan
1) Inspection tour to Japanese manufacturer of equipment relating medical gas was implemented to study the
quality of products, the intended purpose of them, and supplying method, and also study the Medical gas
TRAINING related laws and regulations and gain a better understanding of the fabric of medical gas in Japan.
ACTIVITIES 2)  Inspection tour to production factory and refill factory of medical gas was implemented to study the quality
management and production control.
3)  Inspection tour to hospital was implemented to study operational environment of medical oxygen supply
system in Japan.
LECTURER Destina .
DATE TIME ACTIVITIES/ TRANSFER Languag tion Accomoda
Name Affiliation/Job title e on
Place
6:45 Narita Intl. Airport Arrival
(NH814)
7:30-9:00 | Transfer to Tokyo
Meeting to confirm the YUSl_’ke_ Kitajima Sanso ?0-, Lt(.i- Tokyo
9:30-11:30 | purpose of training, schedule Konishi Magr. of Intl. business div.
and destination to visit
Daiichi
11:30-13:30 Transfer to Gunma from
11721 Tokyo English Hotel
At Gunma Koike Co., Ltd.
Training Activity @) Ryogoku
. Shuii
13:30-17:00 |mplemf.ented . - uji - - Gunma
Production factory inspection Koike Medical Corp. Pref.
L L Tsuboyam
tour and Training Activity (2) Magr. of Oversea Group
implemented a
Transfer to Tokyo from
17:00-18:30 Tokyo
Gunma
At HOSPEX,  Training
10:00-11:15 . .
Activity (1) implemented
11:30-13:30 | Transfer Chiba from Tokyo Daiichi
1122 Inspection tour to Kameda YUSI..Jke. Kitajima Sanso (.:0., Lt('i. English Chiba Hotel
General Hospital, and Konishi Magr. of Intl. business div. Pref.
13:30-18:15 . .
Training Activity ®3) Ryogoku
implemented.
18:15-20:30 | Transfer to Tokyo from Chiba
Transfer to Nagoya from
9:00-14:00
Tokyo o - Nagoya
Yusuke Kitajima Sanso Co., Ltd. . Aichi
11723 Lecture on Laws and . . . English Crown
i . Konishi Mgr. of Intl. business div. Pref.
14:30-18:00 | Regulations on  medical Hotel
oxygen gas in Japan.
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11724

10:00-14:00

At Simulation Center Nagoya,
Air Water Bousai Co., Ltd,

Training Activity @)
implemented.

15:00-21:00

Transfer Tokushima from
Nagoya

Kiyotaka
Tanaka

Air Water Co., Lted.
Global Solution Div.

English

Aichi
Pref.

Grandvrio
Hotel
Tokushima

11725

9:30-11:30

At Inatsugi  Orthopedic
Surgery Hospital, Training
Activity (3) implemented.

13:30-15:00

At Tamaki Aozora hospital,
Training Activity ®3)
implemented.

15:30-18:00

At Senior Housing Facility
and Day service home of
Kawauchi Medical, Training
Activity (3) implemented.

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Magr. of Intl. business div.

English

Tokush
ima
Pref.

Grandvrio
Hotel
Tokushima

11,726

9:00-12:00

At Kitajima Sanso Co., Ltd.,
Lecture on introduction to
ROC system.

14:00-17:00

Meeting:

Lecture and discussion about
the Commercial distribution
of medical gas in Japan.

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Magr. of Intl. business div.

English

Tokush
ma
Pref.

Grandvrio
Hotel
Tokushima

11727

10:00-12:30

At Kitajima Sanso Co., Ltd.
Inspection tour on ROC
system ‘s  storage and
distribution of medical oxygen

gas was implemented.

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Magr. of Intl. business div.

13:30-14:40

Tokushima  Pref.  Central
Hospital, Training Activity (3)
implemented.

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Magr. of Intl. business div.-

15:00-17:00

At Tokushima Univ. Hospital
and faculty of health care,
medical department  of
Tokushima Univ., Training
Activity (3) implemented.

Yoshiko
Yasuhara

Tokushima Univ. associate
professor.

English

Tokush
ima
Pref.

Grandvrio
Hotel
Tokushima

18:00-21:00

At Kitajima Sanso Co., Ltd.,
Shar

Ing some perception of ROC
system with department heads
of the company.

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Magr. of Intl. business div.

11,728

9:30-13:00

At Donari factory of Kitajima
Sanso Co., Ltd., Training
Activity (2) implemented.

14:30-16:00

At Kawauchi exhibition hall
of Kitajima Sanso Co., Ltd.,
Training Activity 1)
implemented.

17:30-19:00

At National Health Insurance
Katsuura Hospital Tokushima,
Training Activity ?3)
implemented.

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Mgr. of Intl. business div.

English

Tokush
ima
Pref.

Grandvrio
Hotel
Tokushima

11729

7:30-10:00

Transfer Kobe Airport from
Tokushima Pref.

11:10-12:20

Transfer Kobe Airport to
Haneda Airport.  (SKY110)

14:30-17:00

Wrap-up meeting was held

Yusuke
Konishi

Kitajima Sanso Co., Ltd.
Mgr. of Intl. business div.

English

Tokush
ima
Pref.
Hyogo
Tokyo

Ueno Hotel
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8:00-9:30 | Transfer Narita from Tokyo Vusuke Kitajima Sanso Co., Ltd.
11.730 . . . Magr. of Intl. business div. English Tokyo
11:00 Narita Intl. Airport (NH813) Konishi
DETAILED PLAN AND ITINERARY ACHIEVED 2019
Date :  2019.12.15

Verification Survey with the Private Sector for Disseminating Japanese Technologies for establishing supply chain-
PROJECT:

management system for safe, high quality and hygienic medical oxygen in Myanmar
DURATION: From 8 Dec. to 15 Dec. 2019

PARTICIPANTS:

Dr. Htay Htay Hlaing and Mr. Tin Maung Swe

PURPOSE:

Introduction of the safety management, the quality control and the process of procurement of medical oxygen gas

in Japan

TRAINING

ACTIVITIES

4) Inspection tour to the Japanese manufactures of medical oxygen gas and its related equipment from the
technical view point

5)  Inspection tour to the Japanese manufactures and hospitals to learn the safety management and the quality
control

6)  Seminar about the standard, procurement process and condition when ROC system is to be introduced.

DATE

TIME

LECTURER Accomodat
ACTIVITIES / TRANSFER — - Language Place .
Name Affiliation / Job title ion

1278

6:50

Narita Intl. Airport Arrival

9:00-11:00

(NH814) -~
Yusuke | Kitajima Sanso Co., Ltd. . New Otani
Transfer to Tokyo English | Tokyo

14:00-17:00

X Konishi | Mgr. of Intl. business div. Inn Tokyo
Introduction of the contents of

training

1279

9:30-12:00

Lecture on technical matter

related in medical oxygen L .
Yusuke | Kitajima Sanso Co., Ltd. . New Otani
gas DQ English | Tokyo

13:00-16:30

- Konishi | Magr. of Intl. business div. Inn Tokyo
Inspection tour to Edogawa

Hospital @@

12.710

8:30-10:30

Transfer from Tokyo to
Gunma

10:30-14:00

Inspection tour to .
. . ShujiTs . . .
manufacturing facilities of Koike Medical Corp. . New Otani
) ] . uboya English Gunma
equipment related in medical Mgr. of Oversea Group Inn Tokyo

ma
oxygen gas D@

15:30-17:30

Transfer from Gunma to
Tokyo

12711

8:00-10:00

Transfer from Tokyo to
Kanagawa

10:00-15:00

Inspection tour to production

factory of medical oxygen gas | Hirohisa . . JR  Hotel
. Taiyo Nippon Sanso . Kanagaw
Q) Yanagid English Clement

15:00-17:00

Managing executive officer a .
Transfer from Kanagawa to | a Tokushima

Tokyo

19:40-21:00

Transfer from Haneda to

Tokushima

Xiv




Inspection tour to

10:00-13:00 | Yoshinogawa Medical Center
- . JR  Hotel
@® Yusuke | Kitajima Sanso Co., Ltd. . Tokushim
12712 - - o . . English Clement
Inspection tour to Donari | Konishi | Mgr. of Intl. business div. a )
o Tokushima
14:30-17:30 | factory of Kitajima Sanso (D
@
Inspection tour to Faculty of
10:15-11:15 | Medicine, Tokushima
University @
Inspection tour to Tokushima R Hotel
ote
11:30-13:00 | prefectural central hospital @ | Yusuke | Kitajima Sanso Co., Ltd. . Tokushim
12713 L . . English Clement
® Konishi | Mgr. of Intl. business div. a
- - Tokushima
Inspection tour to Kawashima
14:00-16:30 .
Hospital @
Training at Kitajima Sanso
17:00-21:00
@2
Transfer from Tokushima to . Tokyo Bay
11:45-13:00 Kitajima Sanso Co., Ltd. .
Tokyo Yusuke . . . Ariake
12714 ~ | Magr. of Intl. business div. English Tokyo .
) . Konishi Washingto
15:00-17:00 | Closing meeting
n Hotel
7:15 Transfer to Narita Intl Airport Yusuk Kitajima Sanso Co., Ltd.
usuke . .
12715 Departure on Narita Intl ~ | Magr. of Intl. business div. English Tokyo
11:25 Konishi

Airport (NH813)

XV




ATTACHMENT 3: Progress Schedule

2017 2018 2019 2020

Activity

1-1: On the selected urban hospitals, rural hospitals, and home medical care sites for the
verification sites with the Ministry of Health and Sports, current status survey (frequency of
medical oxygen use, awareness of the handling, the number and situation of accident related to
medical oxygen, and so on) was conducted.

1-2: On the selected manufacturing and filling plants of medical oxygen gas, the survey on the
facility and the quality examination of medical oxygen gas (facility condition, the level of
product quality, human capacity, and so on) was implemented.

1-3: In the manufacturing and filling plants of medical oxygen gas selected in 1-2, the survey
on sales form pertaining to the delivery to the medical institutions (handling situation,
operating situation, human capacity, and so on) was implemented.

i Ril i

1-4: The necessary equipment for operating ROC System based on the result of analysis from 1-1 Ié%
to 1-3 was procured to import to Myanmar.

1-5: The indicators of ROC System (quality development of such as oxygen density, medical —
workers’ awareness of handling medical oxygen, a frequency of medical accident, and so on) —
was decided for evaluating the effect.

1-6: Networks was examined for the delivery route in which is from manufacturing and filling
plants of medical oxygen gas selected in 1-2 to several urban and rural hospitals and home L - =
medical care sites selected at 1-1.

1-7: The situation of manufacture, sales, and usage of medical oxygen gas by using the
equipment introduced were monitored to improve the ROC System with necessary based =
modification.

1-8: The ROC System based on the indicators decided in 1-5 was evaluated. J:

2-1:Manuals for using and operating the medical oxygen gas for each medical institution was
developed.

2-2:Manuals for quality control of medical oxygen gas used in medical oxygen filling plant was
developed.

2-3:Manuals for the safe delivery of medical oxygen gas was developed.

2-4: Each manual developed from 2-1 to 2-3 was modified to gain adaptability with regard to
real system.
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2-5: Workshop to explain the ROC System to people involved (C/P, each hospital, home medical [
care sites, and so on) was held with the manuals examined in 2-4.

[
|
I

2-6: C/P, local subcontractors and so on (manufacturing and filling plants of medical oxygen | [ ] [ ] [ [ ] - -
gas and sales agents) learned ROC System based on the manuals examined in 2-4 and the
standards necessary for handling oxygen gas.

2-7:Each manual for medical oxygen based on the activity 1-8 was modified. —1 - L [ [m— - [ | m— .E

2-8: The plan of the sustainable system was examined, which is available after the survey for
both local people involved and subcontractor, by taking advantage of the quality control = = =
manual modified in 2-7.

3-1: C/P in the Ministry of Health and Sports were invited to Japan and they learned Japanese
standard of medical oxygen and studied how it was handled in medical sites in Japan.

3-2: The.prnhlems cl{arlﬁed by eva]uatmn.analysls with the people in charg{a (c/p, }.msplta]s, [ - ] - — ] -
home medical care sites and so on) were discussed to extract the best practice and its —

necessary condition for applying them to other city in future.

3-3: Regarding standardization of medical oxygen in Myanmar, recommendation was discussed and | =] CImm—] |
submitted to C/P in document.

NN

3-4:The business plan in terms of ROC System in Myanmar was established.

Reporting time

Work Plan AN

Monthly Report

Progress Report A A A A

Final Report (Draft) A (Ja - En)

Final Report | | A

Color legend HEEEEM Planned local operation
I Actual local operation
I ]ocal Operation (Self expenditure)

Planned domestic operation
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Actual dmestic operation

XVi



ATTACHMENT 4: Manning Schedule

1. Proposed Company [Local Operation]
s No. of Contracted Period Total
Name Pos ';(;f’:s and Rank | Organization Ci:e Contents |despat 2017 2018 2019 2020 Amount Ta};l Remark
gory o 1 8 9 10 11 12 1 2 3 4 9 10 11 12 1 2 3 4 9 10 11 12 1 2 of Days
) - z Plan 10 215 1.11 ’
| Vst [miii sProJem;a poagerre| 2 KItZJImaLsgnso 6723 7/12 Dl b e AT/ a7y 2dayo 20care A1) 7 TR T AT LS 77 Y/ B B 717 R 717, ge:; expeng‘tuye ﬂ“”"g ?/gg_%mwg”
ystem Management o., Lt 7 Actual 1 &, 205 6.83 elf expenditure during 1/ )
21days 18days 17days 23days 15days | 6days | 18days 12days | 8days | 16days 17days 10days | 6days 18days
5 (IETT—— Business 5 |Kitajima Sanso 3 Plan 10 15days 15days 25days 15days 15days 15days 15days 20days 15days 20days W) ea|y g::; ::D::m:z:: o ﬁﬁiébﬁg‘gm
Y 4 Development Plan Co., Ltd 9/10 9/23 12/10 12/231/2212/8 4/24 4/30 7/2 /12 10/8 10/24 12/13 12/19.1/2112/8 3/5 3/19 5/21 6/11 7/22 8/5 9/7 9/20 11/15 12/4 1/23 2/20 pendi .
z Actual 12 — — N — — N (] — — — — — —— 200 6.67 | - Self expenditure during 1/25-26, 2019
14days 14days | 18days 11days 17days 9days | 8days | 15days 5days | 11days | 10days | 5days | 14days 16days | 4days | 9days | 20days
3 INasahiro Sasakawa| QUality Control | o [Kitajina Sanso 2 Plan 6 20days 20days 25days 20days 25days 25days K| e
asaniro sasakawa Manual Co., Ltd 9/10 9/3 12710 12/29 7718 373 10720 (1174 778 7777 11721 12/6 77 1727
7 Actual 7 — — — — — — 128 4.27
21days 20days 14days 12days | 4days 20days 10days | 6days | 21days
Kitajima Sanso z Plan 2
4 | Naru Fujimori |Medical Equipment| 4 | a)'M™ van
Co., Ltd
z Actual 0
S z Plan 1 10 0.33 . .
. . Kitajima Sanso 10days - Transfer the dsipatch in January 2020
5 Sigeru Matsuo | System Education | 3 Co.. Ltd 276 2/13 1/23 2/2 from Hojo to Matsuo
z Actual 2 — — 21 0.70
10days 9days | 2days
S z Plan 0 20 0.67 -
. . . . Kitajima Sanso 10days 10days - Transfer 20 days from Fujimori
1 Yasuhiro Hojo [Medical Equipment| 4 Co.. Ltd 1/19 1/28 - Self expenditure during 1/25-26, 2019
z Actual 1 - 8 0.27
8days
Plan 550 18.34
Subtotal
Actual 562 18.74
2. Proposed Company [Domestic Operation]
S No. of Contracted Period Total
Name Pos IFz:olloens and ok Organization Cz’ﬁe Contents |despat 2017 2018 2019 2020 Amount T;};' Remark
gory o 1 8 9 10 11 12 1 2 3 4 8 9 10 1 12 1 2 3 4 9 10 11 12 1 2 3 4 5 of Days
1 | Yusuke Konishi | Proiect Manager/ |, [Kitajina Sanso 2 Plan Sdays | 5days 10days Sdays Sdays Sdays Sdays Sdays Sdays Sdays | 5days W) s
usuke Ronishi gystem Management Co., Ltd 713 1717 [8/218/%5 11/2111/30 3/5 3/ 5/7 5/11 578 17771710 /8 4/12 10/7 10/11 2/24 2/283/2 3/6 |4/13 4711
z Actual - - — - - - = - = 4 = - 60 3.00
Sdays | Sdays 10days 5days Sdays 1days 4days 5days 5days Sdays ‘ 5days | Sdays
2 | shelly Bradle Business 3 Kitajima Sanso z Plan 5days | 5days 10days Sdays | bSdays bdays 5days 5days 5days 5days Sdays | 5days e 9%
v i Development Plan Co., Ltd 7/10 7/14 [8/21/8/25 3/5 3/ 5/ 5/11 8/8 1/7 1/10 4/8 4/12 10/7 10//10/1,5-8 2/24 2/28326.913 |4/13 4717 "5/11-1
z Actual - - - - - - - - - - . - - 65 3.25
Sdays | bdays 5days 5days 1days 4days 5days 5days | 5days 5days | 10days | 5days | Sdays
3 |Masahiro Sasak Quality Control 3 Kitajima Sanso z Plan Sdays 5days 5days 5days 5days Sdays Sdays 85 1.75
asahiro sasakawa Manual Co., Ltd 7/10 7/14 1172111730 3/5 3/ 5/7 5/11 771/ 4/8.4/9 3/2 3/4
z Actual - — - - = - 35 1.75
5days 10days 5days 5days 5days 2days 3days
- z Plan 15 0.75
.. . . . Kitajima Sanso 5days 5days 5days
4 Naru Fujimori |Medical Equipment| 4 Co.. Ltd 710 1/14 375 3/ 5/7 5/11
z Actual - - - 15 0.75
5days 5days 5days
o z Plan 25 1.25
" A Kitajima Sanso 5days 10days 5days 5days
5 Sigeru Matsuo | System Education | 3 Co.. Ltd , rotua] 7/10-7/14 3/5-3/ 2/7 5/11 1/-7 /n 1/6-1/ 0 25 195
cora Sdays Sdays Sdays Sdays | Sdays :
Plan 200 10. 00
Subtotal
Actual 200 10. 00




3. Cooperating Personnel [Local Operation]

Position and Cate No. of Contracted Period Total Total
Name Roles Rank| Organization gory Contents |despat 2017 2018 2019 2020 Amount W Remark
o 6 1 8 9 10 1 12 1 2 3 4 5 6 1 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 |of Days
" A C Plan 0
6 | e oo | Wit O | | Jostin
C Actual 0
. . C Plan 0
7 Yuko Yasuhara Medical Oxygen 4 To‘kushllma
Management University
C Actual 0
INTEM A Plan 5 90 3.00
8 | Nobuhiro Ishii | Chief Advisor | 3 | Consulting R e 15days 20days 20days
Inc. A Actual 2 - — 35 1.17
15days 20days
9 Tl (D Dissemination | conIsNuT\EtMi g . Plan 5 15days 20days 15days 20days 20days W] S
Plan Inc A Actual 4 9/1-29/26 2/14 /-5 1/1.1/21 7/9 7/28 1/6 1/25 9 300
i ctua 15days 20days 15days 20days 20days :
A INTEM A Plan 0 | L
Tomoyuk i . L | | « Transfer 55 days from Ishii to
10 e Chief Advisor 3 Consulting RV 7797728 176 /%5 A
Menvand Inc. A Actual 2 S | [l | Jeur 55 1.83 Minaniyana
| | | 16days | 20days | 20days
Plan 180 6.00
Subtotal
Actual 180 6.00
4. Cooperating Personnel [Domestic Operation]
S No. of Contracted Period Total
Name Pos ';Jr:s and |k Organization Cg’ﬁe Contents |despat 2017 2018 2019 2020 Amount T;};' Remark
gory o 6 1 8 9 10 11 12 1 2 3 4 5 6 1 8 9 10 1 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 |of Days
Medical Oxygen Tokushima ¢ Plan 5days 3days ) 10 0.50
6 fazlvajioncy Analysis S University 4/6-10, 13-17
c Actual - 10 0.50
10days
Medical Oxygen Tokushima 8 Plan 5days 3days 2days 10 0.50
1 Yuko Yasuhara 4 5 A
Management University 12/9 12/13
c Actual - - 10 0.50
5days 5days
INTEM A Plan 30 1.50
8 | Nobihiro Ishii | GChief Advisor | 3 | Consulting, e Sats G Sdaye 10deye | Sdeye
Inc. A Actual - - 10 0.50
5days 5days
9 Naoko Ono Dissemination 5 Con;ﬁ‘lr??ng . Plan 5days 5days Sdays 5days 20 1.00
Plan Inc ' A Actual 7/10-7/14 3/12%/16 2/8 B/-S 8/9 2/24, 25 3/2- 4/-15 20 1.00
) 5days Sdays 1days Sdays 2days | 1days | ldays .
. INTEM A Plan L
Tomoyuk i . . . = Transfer 55 days from Ishii to
10 isEmhers Chief Advisor 3 Conslultlng, 8/8 8/5 8/9 2/17-21,24-28 3/2 3/5 4/15 [5/11 Minamiyama
nc. A Actual - - —-— - - 20 1.00
1days 5days 10days | 2days | Idays | idays
Plan 70 3.50
Subtotal
Actual 10 3.50
Color legend : Planned operation (Glay)
Actual operation (Black) ]
Self expenditure (Shaded) RN Subtotal of Plan 250 9.50
personnel Actual 250 9. 50
[ [ ibe [ [ ] ol | | | veeann | | | [ [ b [T T T T bemen] [Tl o i
| Work Plan Progress Report Progress Report ‘ |Progress Report | | | |Progress Report | Final Report (Draft) |[Final Report
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