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RISK ASSESSMENT OF WORK WITH BIOLOGICAL AGENTS

Please note the following before completing this form:

1. University Health and Safety Policy requires that risk assessment of all work with biological agents (BAs) must be
carried out in advance of work commencing. A key requirement of The Control of Substances Hazardous to Health
Regulations (COSHH) is to assess the risks associated with any work activity involving the use of biological materials
may contain biological agents.

2. YOU SHOULD COMPLETE ALL OF PART A, THE APPROPRIATE SECTIONS OF PART B, AND ALL OF PART C.
WHERE HAZARD GROUP 2 BIOLOGICAL MATERIAL IS INTENDED TO BE USED THE RISK ASSESSMENT MUST
BE REVIEWED BY THE DEPT/SCHOOL BIOLOGICAL SAFETY ADVISOR AND EXPLICIT APPROVAL IS ALSO
REQUIRED FROM THE UNIVERSITY BIOLOGICAL SAFETY OFFICER. THIS FORM SHOULD BE SUBMITTED TO
THE HEALTH, SAFETY & ENVIRONMENT UNIT FOR REVIEW VIA YOUR DEPARTMENTAL BIOLOGICAL SAFETY
ADVISOR.

3. ltis the responsibility of the Principal Investigator/Supervisor to ensure compliance to these requirements and that this
risk assessment remains valid.

4. This risk assessment form IS NOT for assessing the risks associated with Genetically Modified Organism activities.

Date Submitted: 28/10/2014 Date Approved:
Version Number: 01 Supersedes (insert version N/A
number if applicable)

PART A: Please provide the following general information:

School/Department

Centre for Biological Engineering, Wolfson School of Mechanical and Manufacturing
Engineering

Title of Project

Development of an automated cell culture methodology for scale up and comparability of
human embryonic stem cell lines “MstrShefl10 (CRYO#1) and MstrShef12” on the PSCP
project.

Project Reference | PSCP-001

Number:

Person responsible for this work (Principle Investigator)

Name: Nick Medcalf Position: Professor of Regenerative Medicine
Manufacture
Director of the EPSRC Centre for
Innovative Manufacturing in
Regenerative Medicine

Department: Centre for Biological University Wolfson School

Engineering School:

Person conducting this assessment

Name: Sujith Sebastian Position: Research Associate
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Department: Centre for Biological Date Risk Assessment Wolfson School
Engineering Undertaken:

Proposed Project 1/11/14 Proposed Project End 28/2/18

Start Date: Date:

Al PROJECT SUMMARY

A1l.1 Scientific Goals of the Project.
This provides a useful background for the reviewer and reader. It need only be brief and should provide an
overview of the scientific goals.

The Pluripotent Stem Cell Platform (PSCP) project aims to develop a methodology to produce pluripotent stem
cells in EUCTD compliant manner to use in human therapy. The cell lines available from Centre for Stem Cell
Biology, Sheffield will be used for the study. Scale-up of the cell culture without losing the genetic and
epigenetic stability in a Xenofree condition (media and matrix) will be highly beneficial for the usage of these
cells in human therapy. Initially the cell line originator’s methodology will be replicated at the CBE lab then
necessary modifications will be implemented to improve the culture conditions. In the second stage the culture
process will be carried out in an automated system (CompacT SelecT) to produce cells in larger scales.

A1.2 Description of the Experimental Procedures
Describe laboratory procedures to be used and highlight any non-standard laboratory operations. This may need
cross reference to supporting documentation i.e. protocols.

Manual Cell Culture

Thawing vials- Vials will be thawed in accordance to standard procedures as detailed in SOP032
“Resuscitation of Cryo-Preserved Mammalian Cell Lines”. Vials will be removed from liquid nitrogen storage and
placed in 37°C water bath before being transferred to the BSC and added to 9ml of warmed culture media. Cell
suspension will be centrifuged at 1200rpm for 5mins before being re-suspended in fresh media and placed in the
Sanyo MCO-18AIC CO2 incubator in accordance with standard procedures outlined in SOP053 “Use and
Maintenance of the Sanyo MCO-18AIC CO2 Incubator”.

Feeding Cells- Flasks will be transferred to BSC and media will be removed from culture flasks and replaced
with fresh media. Flasks will be returned to the incubator immediately.

Passaging Cells- Currently the cells are recommended to passage using a mechanical passaging protocol

which is briefly, Use a tip-bended pastette to scrape the cell colonies off by scraping in one direction first and
then at a 90 degree angle. Once the cells are off the plate and clump size is acceptable, transfer the cells with
media into a new pre-coated flask with warm media in it.

For the automated cell culture method, a more convenient cell culture passaging methodology will be optimised.

Freezing Cells- A working cell bank will be prepared in accordance to standard procedures as detailed in
SOPO031 “Cryopreservation and Storage of Mammalian Cell Lines”. Freeze media containing ~10% DMSO wiill
be prepared and 1ml cell suspensions will be added to labelled cryovials, before placing at -80°C. Cells will then
be transferred to vapour phase liquid nitrogen.

Cell Counting- 100ul sample of cell suspension with 100yl of trypan blue will be mixed, and 10ul of which will
be transferred to a haemocytometer. Cell count, expressed as cells/ml, will be calculated by counting 3-4 large
squares, averaging the number and multiplying by the dilution factor and then by 10,000. Flow cytometry or a
nucleocounter may also be used to give more accurate cell counts according to procedures described in
SOP121 “Use and Maintenance of Chemometec NC100 NucleoCounter” and SOP138 “Maintenance and
Operation Procedures of the Guava HTS Flow cytometer” for which training will be completed.

Automated Cell Culture-
CompacT SelecT will be used for the automated cell culture. The protocols are described in SOP035.
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PART B: Please provide information in one or more of the following sections, as
appropriate. Only sections which you complete should be submitted:

Section 1:  micro-organisms (prions, viruses, bacteria, fungi, parasites in ACDP category 2 and
pathogens controlled by the Department for the Environment, Food and Rural Affairs).
[Work with ACDP category 3 and 4 pathogens is not currently permitted in the
University.]

Section 2:  cell cultures, tissues, blood, body fluids or excreta

Section 3:  plants and plant material

Section 4:  animals and animal tissues
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SECTION 2: CELL CULTURES, TISSUES, BLOOD, BODY FLUIDS
OR EXCRETA

B2.1 HAZARD & RISK IDENTIFICATION : NATURE OF CELLS, TISSUES OR BODY
FLUIDS

This information gives an indication of the potential harm that the biological material may cause

B2.1.1 List all cells or tissues to be used. For cells indicate if primary, continuous or finite.

Indicate in the adjacent box if Not Relevant (N/R) | |

Cell or tissue type and ID Organ Source Species From where will it be obtained?
MstrShef10 (CRYO#1), Embryonic Human Centre for Stem Cell Biology ,
Sheffield
MstrShefl2 Embryonic Human Centre for Stem Cell Biology ,
Sheffield

B2.1.2 List all blood, body fluids or excreta to be used

Indicate in the adjacent box if Not Relevant (N/R) | I NR

Material type Species From where will it be obtained?

B2.1.3 Has any material listed in section B2.1.1 been genetically modified in any way?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | [No

If Yes, complete Genetically Modified Organisms (GMO) Risk Assessment Form

B2.1.4 Will material be screened for infectious agents? (if from a cell culture collection answer B2.1.6 instead)

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | |[SeeB2.1.6

If Yes, provide details of the types of screening and agents screened for:

B2.1.5 Will any clinical history (if relevant) be provided with this material?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [ NR

If yes give details:

If yes, will a policy of rejection of samples from diseased patients be adopted? Explain

If yes, how will the information be disseminated in the course of the project?

If yes, will this information be anonomised?
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B2.1.6 If obtained from a cell culture collection, is safety information provided?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | | Yes

If Yes, summarise here:

Tested for Sterility, human pathogens, Mycoplasma, Post thaw viability; tested for high expression of set of
markers indicative of the undifferentiated state of hESC and iPSC. Certificates of analysis will be provided with
the batch.

B2.1.7 Has any of the material listed in section B2.1.1 been identified in the list of cross-contaminated
or misidentified cell lines, available on HPA website
(http://www.hpacultures.org.uk/media/E50/3B/Cell Line Cross Contaminations v6 0.pdf

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | [No

If Yes, provide details of the route of provenance back to the originator of the cell line, together with a Certificate
of Analysis; identifying the methods used to qualify the cell type.

B2.2 RISK TO HUMANS

B2.2.1 What is the likelihood of infection of this material? Indicate as None, Low Risk, Medium Risk,
High Risk, Known Infected*

Cell type and ID Risk Category Justification for Selection
MstrShef10 (CRYO#1), Low Screened for most serious pathogens and
MstrShef12 mycoplasma. Hazard group 1 requiring

baseline containment level 1 CL1.

As part of the CBE quality system,

samples are routinely sent for mycoplasma
testing.

If none proceed to section B2.2.4

*see The Managing the risks in laboratories and healthcare premises — available at
http://www.hse.gov.uk/biosafety/biologagents.pdf

B2.2.2 If low, medium or high risk (section B2.2.1), name and classify the Biological Agents this material
could be infected with. List the biological agents and indicate the ACDP hazard group classification*

Name of Agent Classification

*see The Approved List of Biological Agents — available on the Health & Safety website or
http://www.hse.gov.uk/pubns/misc208.pdf.

B2.2.3 Describe the route(s) of infection (in humans) for these adventitious agents (place a ‘X’ in the
relevant box)

Percutaneous Mucocutaneous Inhalation Ingestion N/R

Details:
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B2.2.4 Are there any other biological hazards (other than adventitious infectious risk) associated with
the materials e.g. aggressive tumourogenic cell lines

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | | Yes

If Yes, describe:

Teratoma caused by engraftment of injected cells. Extremely low likelihood as no sharp instruments will be used
within the BSC to reduce the risk of puncture wounds and PPE will prevent direct contact. Additionally, should
hES cells accidentally be introduced to the blood stream, they should be recognised by the immune system as
foreign and destroyed.

B2.3 HUMANS AT INCREASED RISK OF INFECTION

B2.3.1 Do any of the agents listed in section 2.1 present an overt risk to humans at increased risk
(including immunocompromised workers, pregnant workers, breast feeding mothers)?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [ No

If yes, Occupational Health must be consulted:

B2.4. PROPAGATION OR CONCENTRATION OF ADVENTITIOUS AGENTS

B2.4.1 Will any culturing of this material take place?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | | Yes

If yes, identify the cells and the conditions these will grow:

All cells will be cultured in flasks and/or well plates in cell culture medium in incubator (37°C humidified system)

B2.4.2 If culturing, will CD4+ cells be present. Describe what cells and for how long these cultures will be
allowed to grow

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [ No

If yes, explain;

B2.4.3 If culturing, what is the maximum volume of culture grown?

Indicate in the adjacent box if Not Relevant (N/R) | |

Per Flask Per experiment
T175 flasks: max 50mL Up to 16 flasks per experiment.
volume with up to 3x10°cells

B2.4.4 Will the cells be manipulated in any way that could result in a concentration of any adventitious
biological agent present?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [No

If yes, explain:

B2.5 WORKING WITH MATERIAL DONATED BY YOURSELF OR COLLEAGUES:
Workers MUST NEVER culture, deliberately transform or modify their own cells or cells from their co-workers or
workers otherwise associated with the experimental work. NOTE: This presents a particular hazard since any self-
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inoculation injury could have potentially serious consequences as cells would essentially circumvent the normal protection of
the immune system.

B2.5.1 Will any cells be donated by persons working in or has access to the lab?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [No

If yes, explain what precautions are to be taken to prevent that person being exposed to the cells:

If yes, where will this material be collected:

If yes, provide justification for not using a safer source:

If yes, how will confidentiality be assured:

If yes, has Ethics Committee approval been obtained:

B2.6 ENVIRONMENTAL CONSIDERATIONS:

B2.6.1 Are any of the agents capable of causing disease or other harm in animals, fish or plants?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [No

If yes, describe:

B2.6.2 Will there be any other environmental risks?

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [No

If yes, describe:

B2.7 OTHER HAZARDS

B2.7.1 Are there any other hazards associated with this work? For example, hazardous chemicals
(especially carcinogens, mutagens, substances toxic to reproduction, cytotoxins), cryogenic gases, ionising
radiation.

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | | Yes

If yes, identify these:

1) Trypan Blue- essential for manual cell counting- will be used and disposed in accordance with
CBE COP, COSHH RA CBEO020 and SOP029 “Safe Handling and Disposal of Trypan Blue”

2) Cryogenic processing which involves the use of liquid nitrogen
3) Hazardous chemicals
4) Flow cytometer — non-ionising radiation, laser source
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If yes, have these been risk assessed and any necessary approval obtained?

1) COSHH RA CBEO020; SOP029 “Safe Handling and Disposal of Trypan Blue”

2) Procedures involving the use of liquid nitrogen will be carried out by trained personnel in
accordance with the following SOPs: SOP013 (‘Use and maintenance of liquid nitrogen stores’),
SOPO031 (‘Cryopreservation and storage of mammalian cell lines’) and SOP032 (‘Resuscitation of
cryopreserved mammalian cell lines’).

3) All hazardous chemicals used in this project are subjected to COSHH assessments.

4) The use of the flow cytometer will be carried out by trained personnel in accordance with
SOP138 (‘Maintenance and Operation Procedures of the Guava HTS Flow cytometer’).

B2.7.2 Are there any conditions associated with the hazards described in B2.7.1 that require special
attention in Section C of this risk assessment? For example, material incompatibilities with disinfectants such
as Virkon or hazardous product decomposition associated with high temperatures (ie autoclaving).

Indicate in the adjacent box as: Yes, No or Not Relevant (N/R) | [ No

If yes, provide details and ensure that appropriate control measures are addressed in Section C:
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PART C: CONTROL MEASURES

C1. CONTROL MEASURES

The risk of exposure must be prevented or adequately controlled to minimise the chance of harm arising. COSHH
Regulations require minimum containment measures for laboratories handling organisms from the different ACDP
hazard groups (http://www.hse.gov.uk/pubns/misc208.pdf)

The hazard group number typically indicates the level of containment (includes physical measures & working

practices) that must be used for its handling).

C1.1 Preventing Exposure

C1.1.1 Substitution with a Safer Alternative

Is substitution with a safer alternative practical, by for example, replacement of a clinical strain or pathogen with
one that is lab adapted? Provide reasons for your answer:

No, the MstrShef10 (CRYO#1), MstrShef12 cell lines are classified as bio safety level 1 and can therefore be
used in the CL2 laboratory suites within the CBE

Cl.1.2 Isolation/Segregation

(i) Is/Are the laboratory(s) to be used for this work to be shared with other workers not directly involved in this
activity?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | Yes

If yes, provide details:

Work will be conducted in the CBE laboratories, which is a multi-user facility, with shared equipment.
After each culture, all shared equipment will be cleaned and decontaminated according to procedures
detailed in CBE equipment SOPs. Cultures will be manipulated within a BSC or the closed automated

platform and incubated in closed flasks. Risk of cross contamination is minimal.

There is no access to the CBE laboratories by any cleaning or maintenance staff at any time unless a
specific permit has been granted. Outside of working hours, the laboratories are locked in order to ensure
unauthorized entry. Keys are only issued to authorized users who have been granted out-of-hours access
following risk assessment of their intended work.

(ii) Is access to the laboratory(s) to be used for this work restricted?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | Yes

If yes, provide details:

Access to CBE laboratories is restricted to authorised users only. All authorised users have been trained
in working in a CL2 laboratory; documented training files for all authorised users (in accordance with the
local Code of Practice and Quality Management System requirements) are available in CBE offices, HO7.

C1.2 Controlling Exposure

C1.2.1 Are sharps (needles, blades, scissors, forceps, glass or capillary tubes) to be used at any stage
during this activity?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | No

If yes, list the sharps:
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If yes, justify there use — is there an alternative?

If yes, describe there use and disposal:

If yes, describe any additional precautions employed to reduce risk:

C1.2.2 Containment and Ventilation

(i) Is the use of BSC required for the protection of the worker i.e. do the work procedures generate aerosols or
splashes that pose a risk to workers?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | Yes

If yes, specify the type(s) and when they will be used:

Aerosols may be generated when manually pipetting or manipulating solutions. Class 2 BSC will be used
for all open manipulations to protect cell line from contamination and ensure any aerosols generated are
contained. BSCs will be operated in accordance to SOP009 “Use and Maintenance of Herasafe KS Class Il
BSC) or SOP104 “Use and Maintenance of HERASAFE KS Class Il re-circulating BSCs” depending on
which BSC is being used.

(i) Are there any requirements for room ventilation e.g. negative pressure, temperature control?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | [ No

If yes, specify:

C1.2.3 Transport and Storage within the laboratory

How and where are materials to be stored?

Any vial will be removed from the N, stores by an authorised user according to SOP013 “Use and
Maintenance of Liquid Nitrogen Stores”

Any further cell stocks will be stored within -80°C freezer, in sealed vials and secondary containment,
located in the analytical lab (H23) within CBE lab unit

Certain storage may be within the cell stocks kept in N, cryostore in H30

How will this material be transported within the laboratory e.g. between BSC and incubator? Detail the containment
measures which will be used to prevent or contain accidental splashes or spills.

Cells will be contained in sealed flasks and sealed secondary containers if being transported within the
laboratory according to SOP0O05 (‘Storage and Transport of Biological Agents’). In the event of an
accidental breakage, resulting in a biological spill, this will be cleaned up immediately according to
SOPO038- Biological Spill Response.

Cl.2.4 Local transport out of the laboratory

How will this material be transported on-site (e.g. research material between labs on campus or movement of
waste containing viable agents e.g. to a remote autoclave? Detail the containment measures which will be used to
prevent or contain accidental splashes or spills

Transport outside CBE lab unit is highly unlikely, any movement is likely to be constrained within the
University campus in sealed flasks and sealed secondary containers (SOP005 (‘Storage and Transport of
Biological Agents’) with outer packaging and using local procedures. Waste containing viable agents is
not removed from the laboratories until it has been autoclaved, according to SOPO003 (‘Disposal of
Biological Waste’).

C1.2.5 Shipment of Biological Material

| Will this material be shipped elsewhere in the UK or abroad?
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Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | No

If yes, give details to support compliance to the relevant regulation (e.g. category of material, correct packaging
instruction):

Description of material to be shipped (indicate in available boxes). Is this:

Category A UN2814 UNZ2900 Packaging instruction 602 or 620 must
be followed

Or?

CREyThy N Packaging instruction 650 must be followed

Oor?

Non-hazardous

Should be packaged to protect sample

C1.2.6 Receipt of material

If material will be received from other sites or organisations, what precautions are being taken to ensure that the
material is shipped correctly?

MstrShefl0 (CRYO#1), MstrShef12 will be shipped frozen in a dry shipper or double packed by courier. The
procedure for the safe receipt of packages containing potentially bio-hazardous material and their delivery
to the appropriate recipient or other designated personnel is documented in SOP008 “Receipt of
Hazardous Biological Material”. This SOP is intended to minimise the consequences that could result from
failure of packaging methods and materials used to ship bio-hazardous materials.

C1.2.7 Centrifugation

(i) If material is to be centrifuged will sealed buckets and rotors be used?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | Yes

(i) Where will these rotors/buckets be opened?

Sealed Buckets will be opened upon bench top, unless a spillage within a bucket is suspected, in which
case the buckets will be transferred to a BSC and opened within a controlled environment. SOP111 “Use
and Maintenance of Sigma 1-14 Microcentrifuge”, SOP088 (‘Use and maintenance of Eppendorf 5804
Centrifuge’); SOP089 (‘Use and maintenance of Sartorius-Stedim Centrisart A-14 Microcentrifuge’);
SOP122 (‘Use and Maintenance of Sigma Refrigerated Centrifuge 3-16PK’), will be adhered to at all times

(ii)Describe the procedures in place to deal with leaks and spillages in the centrifuge

Labelled biological spill kits are available in the change area of each laboratory. Posters are also posted in
each lab where a centrifuge is located to advise on spill response and reporting procedures.

The following SOPs will be strictly adhered to:

SOPO088- Use and Maintenance of (Eppendorf 5804 Centrifuge)

SOPO038- Biological Spill Response

Biological spill kits are readily available in each laboratory change room or directly inside laboratories that
do not have change rooms.

C1.2.8 Incubators

If incubators are to be used, what type of incubator (e.g. shaking, static) is used and describe procedures to
prevent and contain spillages.

Static 5% CO2, 37°C Incubator

Leaks and/or spillages will be dealt with according to approved CBE SOPs which specifically detail
methods to prevent, contain and respond to leakages and spillages in an incubator, such procedures are
detailed in:

SOPO053- Use and Maintenance of the Sanyo MCO-18AIC Incubator

SOPO038- Biological Spill Response.

C1.2.9 Disinfection
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Specify the type and concentration of disinfectants to be used:
70%(v/v) IMS and 1%(wt/v) Virkon will be used.

Have these disinfectants been validated for use with the recipient biological material?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | Yes

If yes, describe the procedure:

For hazard group 1 and 2 biological agents, it is normally sufficient to rely on the manufacturer’'s data
providing the recommended concentrations and contact times are used. Hence, 1% Virkon is used per
manufacturer’s instructions and according to local Code of Practice and SOP006- “ Selection and Use of
Virkon Disinfectant”.

Independent studies have reported that 1% Virkon completely destroys a wide spectrum of organisms
within a contact time of 10 mins. Working solutions of 1% Virkon have low toxicity and no irritancy. In
powder form it is moderate irritant for eyes and the respiratory tract. Selection of disinfectants and use are
detailed in the following SOPs: SOP006 (‘Selection and use of Virkon Disinfectant’), SOP039 (‘Storage,
handling and disposal of chemicals’) and SOP004 (‘General Laboratory Housekeeping’).

C1.2.10 Personal Protective Equipment (PPE)

(i) What type of lab coats will be worn and where will they be stored?

Side fastening Howie type lab coats will be worn at all times within the CBE facility. They are stored
outside the laboratory in a dedicated change area. Guidance on the proper use of PPE will be taken from
CBE SOP307 “Use of Personal Protective Equipment”

(ii) What type of gloves will be worn and where will they be stored?

Autoclave gloves, stored near the autoclave will be worn at all times when operating the autoclave as
directed by SOP025 “Use and Maintenance of Systec VX-95 autoclave”

Cryogenic Gloves, stored in the CBE autoclave room are worn at all times when using liquid nitrogen
storage containers as directed by SOP013 “Use and Maintenance of Liquid Nitrogen Stores”

Disposable latex powder free gloves for general use will be worn at all times when in the CBE facility, as
directed by SOP037 “Use of Personal Protective Equipment”

(iii) Describe any other PPE to be used:

Laboratory safety glasses will be worn as directed by relevant SOPs when working within the CBE.

Face shield (primarily for handling liquid nitrogen) will be worn when retrieving cell vial from storage in the
CBE as directed by SOP013 “Use and Maintenance of Liquid Nitrogen Stores”

Full length aprons will be worn when retrieving cell vial from liquid nitrogen stores in the CBE facility, as
directed by SOP013 “Use and Maintenance of Liquid Nitrogen Stores” and when operating the autoclave
as directed by SOP025 “Use and Maintenance of Systec VX-95 Autoclave CBE045”

Disposable shoe covers will be worn within the labs.

C1.2.11 Hygiene Measures

Describe the hygiene facilities available and where they are located

Designated eye wash stations and hand washing facilities are available in the change room of each
laboratory; other hand basins are situated directly inside the analytical laboratory and in the main change
area as entering and exiting the facility.

C1.2.12 Vaccination

Are effective vaccines available against any of the agents listed in Sectionl, 2, 3, or 4 of Part B?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | YES
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If yes, describe:

Vaccination against Hepatitis B will be administered by soon as per the recommendation from
occupational health adviser.

C1.2.13 Waste Treatment before Disposal

How must waste to be treated before disposal and how has it been validated as being effective?

Type of Waste Treatment before disposal Validation of this treatment
Virkon Decontamination according to According to
o SOPO003 “Disposal of Biological Waste” manufacturer’s
Liquid waste . : .

instructions, see section
C2.1.9

Autoclave Decontamination according to Treatment Cycle is

SOPO003 “Disposal of Biological Waste” validated according to

SOP024 “Maintenance of
Systec VX-95 Autoclave
CBEO044” and SOP025 (‘Use
and Maintenance of Systec
VX-95 autoclave CBE045).
Annual validation is
conducted by an external
contractor

Solid waste

C1.2.14 Autoclave sterilisation

If waste is treated by autoclave sterilisation then this section must be completed. If this section is not relevant then
hatch the box

Type of Waste Composition Autoclave cy_cle (temp, cycle Treatment monitor
of waste time)
Liquid waste N/R N/R N/R
. Cell Culture Minimum 121°C for 15 min Designated Autoclave
Solid waste L i
Consumables | (under clinical vacuum) tape monitors
CYCLE#4
Servicin Designated area for
Location of autoclave detailsg Location of back-up autoclave storage of unsterilised
waste
CBE- Autoclave Room Annual ﬁgf/OA'S' In autoclave room Second Change.

C1.2.15 Liquid Waste Disposal

How will liquid waste be disposed of?

To the drain?

After 1% Virkon decontamination for 24 hours, waste is poured down the drain followed by copious
amounts of water. Refer to SOP003 “Disposal of Biological Waste”

In the occurrence of a contamination, flask will be treated with 3% Virkon overnight before being disposed
of, refer to SOP003 “ Disposal of Biological Waste”

As solid waste?
No

Other?
N/A
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C1.2.16 Solid Waste Disposal
Describe the waste category and disposal route. (For guidance refer to http://www.environment-agency.gov.uk)

Hatch
Colour Code Categorisation relevant Disposal Method
box(es)
Sharps Yellow Sharps bin>autoclave sterilisation if
Yellow (not contaminated with cytotoxic/cytostatic X known or potentially infected >clinical waste
material) disposal (incineration)
Purple/Yellow | Sharps . ) .
Special case, | (contaminated with cytotoxic/cytostatic X gil;rpgzg\l(%lrl]%\%gtrj;jtie(;jnscgalrg%ggxl|n|cal waste
contact DSO | material) P
Human body parts, organs, including blood
bags and blood preserves and excreta (unless - . ) .
. I : R Yellow rigid one way sealed tissue bins>clinical
Yellow identified as medium or high risk or known waste disposal (incineration)
infected in Section 2.2.1 of this RA in which P
case they must be pre-treated before disposal)
Animal body carcasses or recognisable parts
((unless identified as medium or high risk or Yellow rigid one way sealed tissue bins > clinical
Yellow known infected in Section 2.2.1 of this RA in waste disg osal (inci)rlleration)
which case they must be pre-treated before P
disposal
Special Case Potentially or known infected lab wastes
P (including sharps) of HG2, GM Class 2, This is not a route of preference and is subject to
— Contact . . )
DEFRA Cat 2 or higher, that have not been special requirements
DSO . )
pre-treated before leaving the site.
Disinfection or sterilisation (as identified in
Infected or potentially infected lab wastes that C1.2.14) in the laboratory suite > orange clinical
Orange . . X . X
have been pre treated before leaving the site waste bags > clinical waste disposal
(incineration)
Infected or potentially infected animal or Disinfection or sterilisation (as identified in
Yellow human body parts, organs or excreta that have C1.2.14) in the laboratory suite > yellow one way

been pre treated before leaving site

sealed tissue bins > clinical waste disposal
(incineration)

C1.2.17 Work with Animals or Vectors (if none proceed to Section C1.2.18)

(i) Are animals or vectors to be infected with any of these biological agents?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | N/IR
If yes, describe the procedure and describe where this aspect of the work will be conducted:

(i) Is shedding of infectious materials by the infected animals possible or expected?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | N/IR

If yes, describe the routes of shedding, risk periods for such shedding and the additional precautions required to
control exposure:
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(iii) Who will perform the inoculations of animals/vectors? What training have they received?

Indicate in the adjacent box if Not Relevant (N/R) | [ N/R

Provide details of the training required:

Cl.2.18 Bioreactor/Fermenters (if none proceed to Section C1.2.19)

Will a bioreactor/fermenter be used to culture a biological agent?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | N/IR

If yes, describe the size, and type of the bioreactor/fermenter.

(ii) Are any supplementary containment measures required, for example, the use of a BSC or spill tray.

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | N/IR

If yes, describe:

C1.2.19 Other Control Measures Required?

No

C1.3 Emergency Procedures

C1.3.1 Describe the procedures in place for dealing with spillages (specify disinfectants and any special
containment for large volumes)

Within the BSC:

Local Procedures described in SOPs which specifically detail spillage prevention and response measures
will be employed:

1- SOPO0O06- Selection and Use of Virkon disinfectant

2- SOPO009- Use and Maintenance of Herasafe KS Class Il BSC

3- SOP104- Use and Maintenance of HERASAFE KS Class Il re-circulating BSCs

4- SOPO038- Biological Spill Response
Labelled spill kits are located in the CBE unit and signs are posted throughout the CBE unit to enable
workers to locate the nearest biological (and chemical) spill kit and also to advise on spill response and
reporting procedures.

Within the laboratory but outside the control measure e.g. BSC, spill tray

Local Procedures described in CBE SOPs which specifically detail spillage prevention and response
measures will be employed

1- SOPO006- Selection and use of Virkon Disinfectant

2- SOPO038- Biological Spill Response
Labelled biological spill kits are located in the CBE unit and signs are posted throughout the CBE unit to
enable workers to locate the nearest biological (and chemical) spill kit and also to advise on spill response
and reporting procedures.

Contain the spillage to avoid spreading. Use forceps or other mechanical means (i.e. dustpan & scraper) to
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remove broken glass or other sharps and place them in sharps container. Use forceps or other mechanical
means (i.e. dustpan & scraper) to remove non-sharp solid material and place in autoclave bag/container or
yellow disposal bag as appropriate. Cover the spill area with sufficient powdered Virkon, being careful not
to produce aerosols. Leave for 30 minutes or until all liquid is absorbed. Scrape the soaked powder into a

dustpan and place into a biohazard bag/container. Wipe the spill and adjacent areas with the paper towels

soaked in 1% Virkon solution and place the used towels in the biohazard bag/container.

Outside the laboratory e.g. during transport

Cells will not be transported from the CBE unit. If they are, any movement is likely to be constrained within
the University campus using local procedures: SOP038- Biological Spill Response.

Always transport bio hazardous material in an unbreakable well-sealed primary container placed inside a
leak proof, closed and unbreakable secondary container, labelled with a biohazard symbol (Refer to
SOPO005 — ‘Storage and Transport of Biological Agents’). If a spillage occurs, follow the biological spill
procedure for small or large spill outside the BSC, according to SOP038 (‘Biological Spill Response’).

Describe the procedures in place for an accidental exposure (if necessary describe different procedures for
different types of exposure e.g. eye splash or percutaneous inoculation)

Procedures to respond to accidental exposure are detailed in CBE SOP038 “Biological Spill Response”
and the CBE COP. These are detailed in spill response posters located in the CBE laboratories.

- Designated hand washing facilities are located in each laboratory change room.

- Eye wash stations are readily available in each laboratory change area and within laboratories that
do not have a change area.

- Afirst aid kit is located outside the laboratory unit. Signs are posted throughout the laboratory unit
to enable workers to locate the nearest medical kit. Contact details for first aiders are posted in
laboratories.

Any sharps injury is to be reported and treated by local first aider immediately. List of first aiders is
available in the CBE unit corridor.
Essential and emergency contact details are posted in the CBE laboratories.

C2 ASSIGNMENT OF CONTAINMENT LEVEL

The laboratory Containment Level is directly related to each of the 4 Hazard Groups; organisms categorised as
HG1 (lowest hazard rating) should normally be handled in CL1 facilities (minimum level of containment), and
likewise up to HG4 (highest hazard rating) in CL4 facilities (maximum level of containment). Where the identity or
presence of a biological agent is not known the following rules apply: a) where uncertainty exists over the presence
of pathogenic biological agent — minimum of CL2; b) where the presence of a pathogenic biological agent is known
or suspected — minimum of Containment Level appropriate to the agent, where the assessment is inconclusive but
where the activity might involve serious risk — minimum CL3

C2.1. What containment level is required for this work? (see COSHH Schedule 3, Part Il for a list of criteria)

Containment level 1 is required for work with this cell line, assessed hazard group 1. However, all
procedures will be carried out under containment level 2 (CL2). This is for reasons other than worker
protection, including the need to ensure research material is protected and to maintain quality.

C2.2. Describe extra controls or derogation from certain controls

N/R

C3 FACILITIES
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C3.1 Where will this work take place?

Room(s) Building Campus Person in Control of area
H21/H22 Automated Cell Centre for Biological Holywell Park C.J. Hewitt (Biological
Culture Suites Engineering Safety Officer)

R.Temple (Department
Safety Officer)

K.Sikand/C.Kavanagh
(Laboratory Manager)

C4 PERSONNEL

C4.1 Names of Personnel involved in the Project

Surname Initials University 1D Position
Sebastian S 5023802 Research Associate
Chandra A 5002714 Research Associate

C4.2 Information, Instruction and Training

Describe the training that will be given to all those affected (directly or indirectly) by the work activity. Instruction
should include the ‘Local Rules’ or ‘Local Codes of Practice’ which focus on the working instructions to be followed
by all persons involved in the work activity to control or prevent exposure to hazardous biological agent(s). These
should be written and readily available to all workers working at Containment Level 2. A formal record of training
should be kept for all individuals working at Containment Level 2.

Access to CBE laboratories is restricted to authorised users. In order to obtain authorised user status,
operators must satisfy minimum training requirements set by CBE management and Health and Safety
Committee. Basic training modules include a detailed review of the current Code of Practice (CoP). This
document details specific aspects of class 2 working in relation to handling biological agents, waste
management, training requirements of lab equipment and emergency procedures including spill
responses.

All training is documented in a personal training file, which is held in the CBE office at all times. Prior to
being granted access to CBE labs, eachtraining file must be reviewed and signed off by both lab
management and the departmental safety officer (DSO).

Once authorised access has been granted, it is the responsibility of the operator to identify specific
training needs prior to the start of new projects. SOPs and risk assessments relevant to project equipment
and/or procedures can be used as training aids. Training files are live documents and must be continually
updated to record all training acquired.

For this project, Sujith Sebastian will partake in practical aspects of the work and, where needed help and
supervision will be provided by A.Chandra. Nick Medcalf and D.J.Williams will also undertake a
supervisory role.

C4.3 Relevant Experience/Training:

Surname Experience/Training
Sebastian Training in cell culture. Training required for CompacT SelecT.
Chandra Training in cell culture. Worked in the CBE for 8 years and training
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record to show experience of working with the Compact Select and of
aseptic cell culture.

C4.4 Other people who may be at risk from the activity e.g. cleaners, maintenance workers or other
workers in shared laboratory

Details:

None. Cleaners and maintenance workers are not authorised to enter the laboratory area. All laboratory
cleaning is undertaken by authorised personnel only. Access for non-laboratory workers is subject to local
permit to work procedures. If access is needed, for essential maintenance of equipment for example, a
clean down and decontamination of laboratories will be performed. This will be documented with
decontamination certificates and the maintenance worker fully supervised according to SOP004 “General
Laboratory Housekeeping” and the local CoP.

C5 OCCUPATIONAL HEALTH

C5.1 Vaccination

Is an effective vaccination available for any of the pathogens associated with this work? Advice can be obtained
from the Occupational Health Adviser (OHA) if required. All workers involved with handling unscreened blood,
blood products and other tissues are recommended to have Hepatitis B immunization

No, Hepatitis B vaccine will be taken based on the OHA’s recommendation.
A. Chandra immunization is in date.

C5.2 Health Surveillance

Is health surveillance required? (Health surveillance is typically applied if working with a hazardous substance that:
a) produces an identifiable disease or adverse health effect that can be related to exposure; b) there is a
reasonable likelihood that the disease or effect may occur under the conditions of work, and c) there are valid
techniques for detecting indications of the disease or effect).

No

C6. NOTIFICATIONS: Human Tissue Act

C6.1.1 Relevant material covered by the Human Tissue Act

Are any of the cells, tissues or fluids to be used covered by the Human Tissue Act?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | N/IR

C6.1.2 Does This Work Have Ethical Approval? If Yes, Provide Details

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | Yes

Approval number: MRC Approval Ref: SSCS13-40 (attached)

Date obtained: 2 December 2013 Ethics committee name: Steering Committee, UKSCB
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C6.1.3 Are other registrations/notifications required for this work? For example HSE notification under
COSHH, Home Office notification under anti-terrorism, crime and security act etc

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | No

If Yes, give details:

7. LICENSING REQUIREMENTS FOR ANIMAL PRODUCTS

C7.1.1 Are there any licensing requirements for this work?

Indicate in the adjacent box as No, Yes or Not Relevant (N/R) | | N/IR

The regulations covering the import of animal products (including tissue cultures, tissues, body fluids or fractions
thereof) are in a state of flux. Current procedures to be followed:

o If you wish to import any animal products that you know are not infected with an animal pathogen, or have
good reason to expect that they are not infected with an animal pathogen, from within or outside of the EC
you must apply for a Research Sample Licence using the Defra form IAPPQO1. Follow this link to download
the form http://www.defra.gov.uk/corporate/docs/forms/ahealth/iapppol.htm

e If you wish to import such an animal product but it is known or suspected of being infected with an animal
pathogen then you must use DEFRA form IM137. Follow this link to download the form
http://www.defra.gov.uk/corporate/docs/forms/ahealth/inttrade/im137.htm

e If you wish to import an animal pathogen listed under the Specified Animal Pathogens Order then you must
use DEFRA form PATHL. Follow this link to download the form
http://www.defra.gov.uk/corporate/docs/forms/ahealth/path1.htm

In all cases the instructions for their submission is stated on the forms themselves.

ALL APPLICATIONS SHOULD BE REVIEWED BY THE DEPARTMENTAL SAFETY OFFICER AND THE
UNIVERSITY BIOLOGICAL SAFETY OFFICER BEFORE SUBMISSION.

8. DECLARATION
The declaration must be signed before submitting this assessment to the Departmental Safety Officer and
University Biological Safety Officer

I, the undersigned:

e confirm that all information contained in this assessment is correct and up to date

o will ensure that suitable and sufficient instruction, information and supervision is provided for all
individuals working on the activity

o will ensure that no work will be carried out until this assessment has been completed and approved and
that all necessary control measures are in place

e that all information contained in this assessment must remain correct and up to date (the assessment should
be reviewed once a year and whenever any significant changes to the work activity occur)

o will re-submit the assessment for approval if any significant changes occur

Name: Signature: Date:
Person conducting assessment
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Sujith Sebastian

Name(s): Signature: Date:
All named persons involved in the project (add

additional rows below, as required)

Amit Chandra

Name: Signature: Date:

Principal Investigator/Supervisor/Line Manager

Nick Medcalf

Rob Thomas

David Williams

9.APPROVAL

For work involving Hazard Group 1 biological agents: Review and approval is required by authorised and
designated members of CBE staff before the work begins

For work with Hazard Group 2 biological agents: Explicit approval is required from the Departmental Biological

Safety Advisor and the University Biological Safety Officer before work begins.

If the biological agent has been Genetically Modified this form, (approved by the relevant authority, as above)
should be submitted with the GMO risk assessment to the Departmental Biological Safety Advisor and both forms
forwarded to the LU GM Safety Committee for final approval.

Name:
Authorised CBE Personnel (please indicate
position)

Signature

Date

Dr. Petra Hanga (Research Associate)

Name:
Departmental Biological Safety Advisor

Signature

Date

Name:
University Biological Safety Officer (or Deputy)

Signature

Date
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From: Andy Wood.

To: Amit Chandra

Cc: Harry Moore

Subject: Re: Work instruction for cryopreservation of hESC cells after non Mechanical harvest
Date: 27 October 2014 11:55:55

Hi Amit,

Here are the details for mShef10 and also mShef12

MstrShef10

(CRYO#1) Human Feeders Nutristem 46 XY Yes SCSC13-05 62.10 88.35 98.43 N/D 85.24  Neg Neg Neg
46 XX 79.18 67.68 97.64 64.83 61.02
f12 Fi i 13- N
MstrShe Human Feeders Nutristem (Variant 9) Yes SCSC13-07 (4331) (52.83) (76.38) (53.9) (52.59) Neg eg Neg

These are for the the clean room bank of cells and have not been adapted to cellstart matrix. We have QC (research) banks of these lines which have been. | will have to discuss
with Harry which cells we will end up sending you.

| will get back to you tomorrow to confirm if Thursday afternoon is the best time to show you a manual passage.

Kind regards,
Andy

From: Amit Chandra
Sent: Monday, October 27, 2014 10:13 AM
To:

Sui)ject: RE: Work instruction for cryopreservation of hESC cells after non Mechanical harvest

Thanks Andy. Tahts helpful.

Also, | was wondering if | could call you and discuss the cells we were planning on getting here. What number would be best?

From: Andy Wood [mailto:andy.wood@sheffield.ac.uk]

Sent: 27 October 2014 10:12

To: Amit Chandra

Cc: Harry Moore

Subject: Re: Work instruction for cryopreservation of hESC cells after non Mechanical harvest

Hi Amit,

We haven't developed a work instruction for freezing down or even growing cells without manual passage yet. We did some preliminary work last year on this but more work was
needed to make this into our new culture system.

This is work we have planned for the new year, using EDTA to passage cells onto different matrixes and therefore the development of cryopreservation techniques. At the moment
we are currently culturing a lots of clones for the genetic instability project and trying to find alternative matrices due to issues with our Cellstart matrix.

Kind regards,
Andy

From: Amit Chandra

Sent: Monday, October 27, 2014 9:55 AM

To: andy.wood@sheffield.ac.uk

Subject: Work instruction for cryopreservation of hESC cells after non Mechanical harvest

Hi Andy

Zoe gave me the WI for cryopreservation of hESC cells after Mechanical harvest. | was wondering if you could send me the WI for cryopreservation when after a non-manual harvest. It might be
WI.TC.07.C. | am hoping that's the one | shall be needing for when we try to use automation for the harvest.

Thanks
Amit


mailto:andy.wood@sheffield.ac.uk
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STEERING COMMITTEE FOR THE UK STEM CELL BANK AND FOR
THE USE OF STEM CELL LINES

APPLICATION FORM TO USE HUMAN STEM CELL LINE(S)
FROM SOURCES WITHIN THE UK OTHER THAN THE UK STEM CELL BANK

Notes to Users
(Please read these notes before completing the application form)

e Itis important that this application is understandable by lay members and any abbreviations explained.
Submit your completed application form by email to the Secretary of the Stem Cell Steering Committee:

stemcellsecretary@headoffice.mrc.ac.uk

For general information contact:

The Secretary to the Steering Committee for the UK Stem Cell Bank and for the Use of Stem Cell Lines,
2" Floor David Phillips Building

Polaris House

North Star Avenue

Swindon

Wiltshire

SN2 1FL Tel:  +44 01793 416200

For scientific information contact:

Dr Paul Colville-Nash: paul.colville-nash@headoffice.mrc.ac.uk

The following document must accompany all applications:
e A one page CV for the Principal Investigator

The following documents must accompany any applications to use stem cell lines for clinical purposes:

e A copy of ethics committee approval (or equivalent)
e A copy of the information given to participants/patients in the clinical study/trial
e A copy of the consent form given to participants)

If submitting electronically, PDF files of WORD documents are acceptable. Paper copies may be submitted to the
Secretary, but must be accompanied by a completed copy of the application form.

Key to abbreviations

HESC: Human Embryonic Stem Cell (line) HFEA: Human Fertilisation and Embryology Authority
MHRA: Medicines and Healthcare products Regulatory Agency HTA Human Tissue Authority

Notes to Sections

Note 1: Stem cell lines suitable for clinical/therapeutic use will have been derived under conditions that make them suitable for
use in humans. This includes facilities, growth media and any associated feeder cell layers and the conditions under which
these were grown. Cell lines suitable for clinical/therapeutic application may also be used for research.

Note 2: The origin (either embryonic, foetal, or adult) and the Grade (either Research or Clinical) of each stem cell line
requested should be entered in the box provided.

Note 3: The UK Steering Committee needs to satisfy itself that hRESC lines are not used for trivial purposes and their uses are
within the remit of HFEA regulations. The Stem Cell Steering Committee will not conduct a scientific review of experimental
detail or repeat the peer review.

Note 4: The document The Code of Practice for the Use of Stem Cell Lines can be found on both the UK Stem Cell Bank
and the Medical Research Council websites

Note 5: The Steering Committee considers all applications on a case by case basis and appreciates that in the area of consent
that there may be occasions when not all the criteria listed in Section 3 are fulfilled. The Steering Committee reserves the right
to ask for original documentation if considered necessary.


mailto:stemcellsecretary@headoffice.mrc.ac.uk
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SCSC Application No.

FOR OFFICE USE ONLY

Date application received:

1. Principal Investigator’s CV received: Yes [ ] No []

2. Copy of ethics committee approval received: Yes [ ] No [] Not Applicable [ ]
(clinical grade cells only) (if cells are Research Grade)

3. Patient/participant information sheet received: | Yes [ ] No [] Not Applicable [ ]
(clinical grade cells only) (if cells are Research Grade)

4. Copy of consent form received: Yes [] No [] Not Applicable []
(clinical grade cells only) (if No complete 5 below) (if cells are Research Grade)

5. Record details of method used to ascertain that appropriate consent would be obtained from the
patients/participants.

Print Name: Signature:

Date application considered by SC:

Date application approved: Date UK Stem Cell Bank notified:

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 1 of
14
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SCSC Application No.

APPLICATION FORM TO USE HUMAN STEM CELL LINE(S)

FROM SOURCES WITHIN THE UK OTHER THAN THE UK STEM CELL BANK

SECTION 1 General Information

Complete all boxes

1.1 Name and title of Principal Applicant:

Professor Peter Andrews (University of Sheffield)

Professor Harry Moore (University of Sheffield)

Dr Marcelo Rivolta University of Sheffield

Professor Austin Smith (University of Cambridge)

Dr Roger Barker (University of Cambridge)

Dr Philip Driver (University of Cambridge)

Professor Robin Franklin (University of Cambridge)

Dr Ludovic Vallier (University of Cambridge)

Professor David John Williams (Loughborough University)
Professor Nicholas Medcalf (Loughborough University)

Dr Robert Thomas (Loughborough University)

Professor Glyn Stacey (Public Health England Nat Inst for Biolog Stds & Cont (NIBSC)
Professor Michael Stratton (The Wellcome Trust Sanger Institute)
Dr Kosuke Yusa (The Wellcome Trust Sanger Institute)

Professor Wolf Reik (Babraham Institute)

1.2 Title of Project (for which cell lines are required):
The Pluripotent Stem Cell Platform — a Consortium funded by the UKRMP

1.3 Name and title of provider(s) of cell line (s):

Prof Harry Moore, University of Sheffield; Prof Peter Andrews, University of Sheffield, Professor Austin

Smith, University of Cambridge

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: versionl.1
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SCSC Application No.

Type of cell ling(s) Grade UKSC register (see Note
1.4 Name(s) of cell line(s) (see Note 2): (see Note 2): 3):
(see Note 1): Embryonic Research Grade SCSC04-23 (1)
Shef-1 Embryonic Research Grade SCSC04-23 (2)
Shef-2 Embryonic Research Grade SCSC04-24
Shef-3 Embryonic Research Grade SCSC05-22
Shef-4 Embryonic Research Grade SCSC05-22
Shef-5 Embryonic Research Grade SCSC05-23
Shef-6 Embryonic Research Grade SCSC06-30
Shef-7 Embryonic Research Grade SCSC07-31
Shef-8

Embryonic Research Grade
MasterShef-1 Embryonic Sublines of Clinical
MasterShef-2 Embryonic Grade Cells
MasterShef-3 Embryonic
MasterShef-4 Embryonic
MasterShef-5 Embryonic
MasterShef-6 Embryonic
MasterShef-7 Embryonic
MasterShef-8 Embryonic
MasterShef-10 Embryonic
MasterShef-11 Embryonic
MasterShef-12 Embryonic
MasterShef-13 Embryonic
HUES 1 Embryonic Research Grade SCSC04-25 (1)
HUES 2 Embryonic Research Grade SCSC04-25 (2)
HUES 3 Embryonic Research Grade SCSCO04-25 (3)
HUES 4 Embryonic Research Grade SCSCO04-25 (4)
HUES 5 Embryonic Research Grade SCSCO04-26 (5)
HUES 6 Embryonic Research Grade SCSC04-26 (6)
HUES 7 Embryonic Research Grade SCSC04-26 (7)
HUES 8 Embryonic Research Grade SCSCO04-26 (8)
HUES 9 Embryonic Research Grade SCSC04-26 (9)
HUES 10 Embryonic Research Grade SCSC04-26 (10)
HUES 11 Embryonic Research Grade SCSCO04-26 (11)
HUES 12 Embryonic Research Grade SCSC04-26 (12)
HUES 13 Embryonic Research Grade SCSC04-26 (13)
HUES 14 Embryonic Research Grade SCSCO04-26 (14)
HUES 15 Embryonic Research Grade SCSCO04-26 (15)
HUES 16 Embryonic Research Grade SCSC04-26 (16)
HUES 17 Embryonic Research Grade SCSCO04-26 (17)
H1,H7,H9,H13,H14 Embryonic Research Grade
HS181,HS207,HS235, Embryonic Research Grade
HS237,HS293,HS 306,
HS346,HS346,HS351,
HS401,HS415
Edi1 Embryonic Research Grade SCSC04-29
Edi2 SCSC07-12
Edi3 SCSCO07-12
Edi4 SCSC07-13

U‘?-?EES% of Practice for the Use of HETARYRMEell Lines Annex 7: | dR&s@a1ch Grade Page 4 of




FOR OFFICE USE ONLY

SCSC Application No.

For HESC lines derived in the UK, please provide the HFEA licence number and HFEA centre number

1.5 Name of Cell Line: | HFEA Licence Number HFEA Centre Number
(under which cell line was derived): | (for the centre from which the embryo was obtained):

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 5 of
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SCSC Application No.

SECTION 2A Applicant Details
2.1 Name and title of Principal Applicant: Post held:
Professor Peter W. Andrews Arthur Jackson Professor
Address: Telephone: 0114 222 4173

Department of Biomedical Science
University of Sheffield

g!lfgezd_rzenny Building, Western Bank, Sheffield, E-mail: p.w.andrews@sheffield.ac.uk

Fax: 0114 222 2399

(Complete only if different from 2.1 above):

2.2 Name and title of contact person Post held:
Address: Telephone: 0114 222 2398
University of Sheffield

Alfred Denny Building Fax: 0114 222 2399

Western Bank
Sheffield
S10 2TN

E-mail: h.d.moore@sheffield.ac.uk

SECTION 2C
Provider Details

2.3 Name and title of provider of the cell lines: Post held:

Professor Harry Moore Professor

Address: Telephone: 0114 222 2398

University of Sheffield
Alfred Denny Building
Western Bank

Fax: 0114 222 2399

E-mail: h.d.moore@sheffield.ac.uk

Sheffield

S10 2TN

2.3 Name and title of provider of the cell lines: Post held:

Professor Peter Andrews Professor

Address: Telephone: 0114 222 4173
University of Sheffield

Alfred Denny Building Fax: 0114 222 2399

Western Bank
Sheffield
S10 2TN

E-mail: p.w.andrews@sheffield.ac.uk

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 6 of
14



FOR OFFICE USE ONLY

SCSC Application No.

2.3 Name and title of provider of the cell lines:

Professor Austin Smith

Post held:

Professor

Address:

Wellcome Trust — Medical Research Council Stem Cell
Institute

University of Cambridge

Tennis Court Road

Cambridge

CB2 10QR

Telephone: 01223 760288
Fax:

E-mail: austin.smith@cscr.cam.ac.uk

2.3 Name and title of provider of the cell lines: Post held:

Address: Telephone:
Fax: +
E-mail:

2.3 Name and title of provider of the cell lines: Post held:

Address: Telephone:
Fax:
E-mail:

2.3 Name and title of provider of the cell lines: Post held:

Address: Telephone:
Fax:
E-mail:

2.3 Name and title of provider of the cell lines: Post held:
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Address: Telephone:
Fax:
E-mail:

2.3 Name and title of provider of the cell lines: Post held:

Address: Telephone:
Fax: +
E-mail:

2.3 Name and title of provider of the cell lines: Post held:

Address: Telephone:
Fax:
E-mail:

SECTION 2B Collaborator Details

Provide names and institutions of all those collaborators who will have access to the stem cell line(s)

listed above as part of this application (see Note 4)
2.4 Name(s)

Professor Peter Andrews
Professor Harry Moore
Professor Marcelo Rivolta
Professor Austin Smith

Dr Roger Barker

Dr Philip Driver

Professor Robin Franklin
Dr Ludovic Vallier
Professor David John Williams
Professor Nicholas Medcalf
Dr Robert Thomas
Professor Glyn Stacey
Professor Michael Stratton
Dr Kosuke Yusa

Professor Wolf Reik

Institution(s)

University of Sheffield

University of Sheffield

University of Sheffield

University of Cambridge

University of Cambridge

University of Cambridge

University of Cambridge

University of Cambridge
Loughborough University
Loughborough University
Loughborough University

NIBSC

The Wellcome Trust Sanger Institute
The Wellcome Trust Sanger Institute
Babraham Institute
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SECTION 3A Details of Research Project

(for which stem cell lines are being requested)

3.1 Title of Research Project:
The Pluripotent Stem Cell Platform — a Consortium funded by the UKRMP

3.2 Abstract of Research Project including aims and objectives. (See note 5)
(Approx 300 words):

The Pluripotent Stem Cell Platform (PSCP) will build upon and integrate emerging PSC technologies with
advanced cell manufacturing technology to establish optimised processes for consistent, scalable,
production of PSC and their derivatives that meet the requirements of clinicians, regulatory authorities
and industry for cell therapy applications. In this way PSCP will establish a leading position in the field
of stem cell product development for clinical trials and its potential for industrialisation. PSCP will
concentrate in-house activities on PSC and derivative tissue stem cell intermediates. However, the field
in general will also benefit from tackling key knowledge gaps including: (i) establishment of
standardised systems for generation of robust genetically stable human PSC populations suitable for
therapeutic translation, (ii) development of genetic modification tools that bypass the risk of insertional
mutagenesis and are subject to science based risk assessment, (iii) development of effective, reliable
and reproducible differentiation protocols yielding functional, clinically compliant tissue-specific donor
cells, (iv) quality control systems suitable for consistent manufacturing of stem cells and differentiated
progeny suitable for use in human applications. The PSCP programme will address these issues through
the following workpackages: i) Methods for iPSC production for clinical applications; ii) Development of
a GMP-ready PSC expansion platform; iii) Assessment of the genomic and epigenomic integrity; iv)
Development of protocols for production of neural progenitors; v) Development of protocols for
production of endoderm lineages; vi) Product and process evaluation - integration of biology with
process engineering and manufacture; vii) Safety qualification of PSC for clinical application.; viii)
Process development for viable and cost-effective GMP of exemplars,notably dopaminergic and otic
neurons; ix) Reproducibility and comparability.

3.3 Have you previously received approval from the UK Steering Committee to use stem cells for a
research project?

Yes X No []
If Yes give UK Stem Cell Steering Committee (SCSC) number: Most recent approval - SCSC13-14

Note: All of the human ES cell lines listed in this application were most recently approved by the
committee in a letter dated 17 May 2013

3.4 Has the research project been subjected to peer review?
Yes X No

If Yes provide details (Funding body etc)
MRC under the UKRMP; PI - Peter Andrews

If No please explain why this is the case (e.g. generation of preliminary data), state how the research will be
supported

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 9 of
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SECTION 3A (continued)

3.5 Does the research project include experiments in animals, excluding teratoma assays in small
mammals?

Yes X No

If Yes provide details (Funding body etc)

Test of derivative cells in animal models of deafness and Parkinson’s disease will be carried out
respectively by Marcelo Rivolta and Roger Barker with MRC funding

3.6 Do you intend to perform experiments creating hES cell/animal embryo aggregation chimaeras?

Yes [] No X

If Yes provide details

3.7 Are all experiments involving animals covered by appropriate Home Office Animal Procedures
Licences (or its equivalent if the cell line is to be used outside of the UK)?

Yes X No []

3.8 Do you intend to use the stem cell lines in clinical trials/therapy

Yes [] No X

SECTION 3B (to be completed only if the stem cell lines are to be used in clinical
trials/therapy

3.9 Was the stem cell line(s) you intend to use derived in facilities accredited by the MHRA, or the HTA
Yes [] No []

3.10 Do you have access to facilities accredited by the MHRA, or the HTA (or their equivalent where
the application is from overseas)

Yes [] No [

If Yes provide details (e.g. regulations/directives under which the facilities are accredited)

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 11 of
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SECTION 4 Consent
YOU NEED ONLY COMPLETE THIS SECTION IF THE STEM CELLS IN THIS APPLICATION:

e are somatic stem cell lines derived from foetal or adult tissue, OR are of embryonic origin and
were derived outside the UK;

AND
e are not listed on the Register of Steering Committee Approved Stem Cell Lines.

Complete ALL boxes in this section (see note 6).

4.1 Was the study to approve the derivation of the cell lines(s) approved by an ethics committee (or
equivalent if application is from outside the UK):

Yes [ No []

The following criteria constitute best practice in the UK for informed consent.

4.2 At the time of consenting, was the donor(s) informed:

i about the specific research project, including any tests that may be performed as part of the licensed research
project on embryos or cells derived from the embryos

Yes [] No [

ii that any stem cell lines created may continue indefinitely and may be used in many different research projects
Yes [] No [

iii that the decision whether to donate would not affect their treatment in any way
Yes [] No [

iv about whether the embryos/cells would be reversibly or irreversibly anonymised and the implications of this
Yes [] No []

v whether any information will be fed back to the donor(s)
Yes [] No []

vi that the donors may vary or withdraw their consent until the point the embryos/cells are used in the project
Yes [] No []

vii that once the embryo/cells has been used in the project, the donor(s) have no control over any use of the
cells or any stem cell lines derived

Yes [] No [

viii that stem cell lines derived in this project will be deposited in the UK Stem Cell Bank and the implications of
this including long term storage and use in other research projects and potential therapeutic applications

Yes [] No []

ix that stem cell lines may not be generated where the consent places a constraint on future use
Yes [] No []

x that cell lines may be used for commercial purposes, but that donor(s) will not benefit financially from this
Yes [] No []

xi that cell lines derived or discoveries made from them may be patented but donor(s) will not financially benefit
Yes [] No []

xii regarding how the research was funded, including any benefit which may accrue to researchers and/or their
departments/companies

Yes [] No [

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 12 of
14



FOR OFFICE USE ONLY

SCSC Application No.

SECTION 5 Declaration

By submitting this application to the secretary to the Stem Cell Steering Committee, | confirm that:

Vi.

The information in this form is accurate to the best of my knowledge and belief and | take full
responsibility for it.

| have read and understood the Code of Practice for the Use of Human Stem Cell Lines and agree to
abide by this Code (see Note 7).

The cell line(s) will only be used for the purposes set out in this application.
The cell lines will only be used for:

a. Research that is consistent with UK legislation (as specified in the Code of Practice for the
Use of Stem Cell Lines and the recipient hereby agrees to abide by this Code.

b. Research which has the long term goal of helping to increase knowledge about serious
diseases and their treatment.

c. Basic cell research which underpins these aims.

d. Development of cell based therapies for clinical trials in respect of serious human diseases.

The cell lines will only be used for research, or where clinical grade cells have been supplied for
clinical therapy, that does not contravene UK legislation such as reproductive cloning.

The cells will only be used for research, or where clinical grade cells have been supplied for clinical
therapy, that is consistent with and does not contravene legislation in the country in which the
recipient is working.

Signed on behalf on Host Institution Signed by Principal Applicant

(Person responsible e.g. Head of Department/Dean) (on behalf of all principal collaborators)

Ewtk ‘Q\S-«.---":x

(g SheP=

Date: 31/10/2013

Date: 31/10/2013

Name and title of Signatory for Host Institution:

Professor David Grundy

Post Held Institution
Head of Department University of Sheffield
Postal Address: Telephone: 0114 222 2371

Department of Biomedical Science
Western Bank
Sheffield S10 2TN

Fax: 0114 276 5413

E-mail: hodbms@sheffield.ac.uk

UK Code of Practice for the Use of Human Stem Cell Lines Annex 7: version1.1 Page 13 of
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Peter W Andrews, D.Phil

Arthur Jackson Professor

Department of Biomedical Science, The University of Sheffield, S10 2TN

Tel: 0114-222-4173; Fax: 0114-222-2399
email: P.W.Andrews@Sheffield.ac.uk

Education

The Wharton School, University of Pennsylvania Philadelphia
Master of Business Administration May 1989
Oxford University, Magdalen College Oxford
Doctor of Philosophy (Genetics and Biochemistry) June 1975
University of Leeds Leeds
Bachelor of Science (1st Class Honours in Biochemistry) July 1971
Experience

Department of Biomedical Science, University of Sheffield Sheffield
Arthur Jackson Professor of Biomedical Science 1992 - present
Chairman of Department 1995-2003
The Wistar Institute of Anatomy and Biology Philadelphia
Associate Professor 1991 - 1992
Assistant Professor 1983 - 1990
Research Associate 1980 - 1982
Research Investigator 1978 - 1979
Sloan-Kettering Institute New York
Research Fellow 1976 - 1978
Institut Pasteur Paris
Research Fellow 1974 - 1975

Publications

120 research papers in peer reviewed journals and 68 reviews and other contributions covering the
biology of human teratocarcinomas, embryonal carcinoma and embryonic stem cells.
recent papers include:

1. Draper J.S. Smith, K., Gokhale, P.J., Moore, H.D., Maltby, E., Johnson, J., Meisner, L.,

Thomson, J.A., Andrews P.W. (2004) Karyotypic evolution of human
Embryonic Stem (ES) cells in culture: recurrent gain of chromosomes 17 (17g) and 12. Nat.
Biotech. 22: 53-54

2. Enver T, Soneji S, Joshi C, Iborra F, Orntoft T, Thykjaer T, Maltby E, Smith K, Abu Dawd
R, Matin M, Gokhale P, Draper JS, Andrews PW (2005) Cellular differentiation hierarchies

Zwaka, T.P.,

in normal and culture adapted human embryonic stem cells. Human Mol Genet. 14: 1-12.

3. Baker, D.E.C., Harrison, N.J., Maltby, E., Smith, K., Moore, H.D., Shaw, P.J., Heath, P.R.,
Holden, H., Andrews, P.W. (2007) Adaptation to culture of human embryonic stem cells

and oncogenesis in vivo. Nature Biotechnology 25: 207 — 215.

Peter W Andrews
c.v. September 2013
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. The International Stem Cell Initiative (Corresponding Author, P.W.Andrews), 2007

Characterization of human embryonic stem cell lines by the International Stem Cell
Initiative. Nat Biotechnol. 25:803-816.

Furue MK, Na J, Jackson JP, Okamoto T, Jones M, Baker D, Hata RI, Moore HD, Sato JD,
Andrews PW. 2008 Heparin promotes the growth of human embryonic stem cells in a
defined serum-free medium. Proc. Nat. Acad. Sci. 105:13409-13414

Enver, T., Pera, M., Peterson, P., Andrews, P.W. 2009 Stem Cell States, Fates and the
Rules of Attraction. Cell Stem Cell, 4: 387 — 397.

. Olariu V, Harrison NJ, Coca D, Gokhale PJ, Baker D, Billings S, Kadirkamanathan V,

Andrews PW. 2010. Modeling the evolution of culture-adapted human embryonic stem
cells. Stem Cell Research 4: 50 - 56.

. Tonge, P.D., Olariu, V., Burrell, K.E., Coca, D., Kadirkamanathan, V., Billings, S.A.,

Andrews, P.W. 2010 Prepatterning in the Stem Cell Compartment. PLoS One 5:e10901
Barbaric, 1., Gokhale, P.J., Jones, M.J., Glen, A., Andrews, P.W. 2010 Novel regulators of
stem cell fates identified by a multivariate phenotype screen of small compounds on human
embryonic stem cell colonies. Stem Cell Research, 5: 104 — 119.

10. The International Stem Cell Initiative (Corresponding Author, P.W.Andrews) 2011

Screening ethnically diverse human embryonic stem cells identifies a chromosome 20
minimal amplicon conferring growth advantage. Nat Biotechnol. 29: 1132-1144.

11. Desmarais, J.A., Hoffmann, M.J., Bingham, G., Gagou, M.E., Meuth, M., Andrews, P.W.

2012 Human embryonic stem cells fail to activate CHK1 and commit to apoptosis in
response to DNA replication stress. Stem Cells, 30:1385-1393

12. Chen W, Jongkamonwiwat N, Abbas L, Eshtan SJ, Johnson SL, Kuhn S, Milo M, Thurlow

JK, Andrews PW, Marcotti W, Moore HD, Rivolta MN. 2012 Restoration of auditory
evoked responses by human ES-cell-derived otic progenitors. Nature. 490: 278-282.

Current Grants

MRC/RMP - £4.5 million. Regenerative Medicine Hub, Pluripotent Stem Cell Platform

EU, €400,000: Plurimes: Pluripotent stem cell resources for mesodermal medicine.

HFSP, $900,000: Stem cell dynamics in time and space. 01/06/12-31/05/15 (With Martin
Pera, Melbourne)

BBSRC/TSB, £273,824: Quantitative mapping of the proteomes of therapeutic stem cells.
01/03/12-28/02/14

YCR. £187,103: Modelling Neuroblastoma initiation and progression using induced
Pluripotent Stem Cells. 01/01/12 — 31/12/14

MRC. £467,000: International Stem Cell Initiative-3. 1/08/12-31/07/14

MRC, £1,300,000: Culture Adaptation in Human ES Cell Lines. 03/12/07 — 30/10/13

Professional Activities

2011 Member, UK Stem Cell Bank Advisory Board 2011 — present

2008 Member MRC Translational Stem Cell Research Panel (July 2008 — present)

2007 Member SAB for Stem Cells for Safer Medicines (SC4SM), (2007 — present).

2003 Co-Director, Centre for Stem Cell Biology (2003 — present)

2003 Co-ordinator of the International Stem Cell Initiative (2003 — present)

2002 Member, Scientific Advisory Committee, Yorkshire Cancer Research, 2002 — present
Editorial Boards: Journal of. Anatomy, Stem Cells, Regenerative Medicine, Handbook of
Stem Cells, Stem Cell Research, Stem Cells and Development.
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Medical
Research

MRC Council

Professor Peter W Andrews
Department of Biomedical Science
University of Sheffield

Alfred Denny Building

Western Bank

Sheffield

S10 2TN

2"4 December 2013

Our ref: SCSC13-40

Dear Professor Andrews

Re: Application to Use stem cell lines from sources within the UK other than the
UK Stem Cell Bank

Thank you for your application to use stem cell lines for the following project
“The Pluripotent Stem Cell Platform — a Consortium funded by the UKRMP”.

I am pleased to inform you that Steering Committee for the UK Stem Cell Bank and
for the Use of Stem Cell Lines (herein after referred to as the ‘Steering Committee’)
has approved your request for the following line:

Shef-1, 2, 3,4,5,6, 7,8,

MasterShef-1, 2, 3, 4, 5, 6, 7, 8, 10, 11, 12, 13

HUES 1, 2, 3,4,5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,

H1, H7, H9, H13, H14

HS181, HS207, HS235, HS237, HS293, HS306, HS346, HS351, HS401, HS415
Edil, Edi2, Edi3, Edi4

HSF6, HES3

Please note we are only sending this notification to the principal applicant and would
request that co-applicants be informed of the Committee’s decision. Any major new
use of this cell line will need to be approved by the Steering Committee under a
separate application.

The Steering Committee would like to remind you that the proposed research must
be consistent with the UK Code of Practice® and the current regulations in the
country where the hES cells will be used.

! UK Code of Practice for the Use of Human Stem Cell Lines — available at
www.mrc.ac.uk/Utilities/Documentrecord/index.htm?d=MRC003132

Medical Research Council, One Kemble Street, London,WC2B 4AN
telephone +44 (0)1793 416200 www.mrc.ac.uk



An increasing number of lines are being made available through the UK Stem Cell
Bank; please refer to the Bank’s website at www.ukstemcellbank.org.uk. It is best
practice to use the Bank where possible, in order to ensure that you are working with
standardised high quality lines. This will also save the originator labs from having to
process a number of potential requests.

For future applications; the Steering Committee requests that you first determine
whether or not your required cell lines are available via the UK Stem Cell Bank, and
if so source these from the Bank accordingly. Should there be circumstances where
the requested lines are banked but you wish to have them supplied from elsewhere,
please could you write to me briefly specifying why this is the case.

Please do not hesitate to contact me if you have any questions.

With best wishes,

i

Dr Paul Colville-Nash

Programme Manager: Stem Cells, Regenerative Medicine and Developmental Biology
Molecular and Cellular Medicine Board (MCMB) Telephone: +44 (0) 20 7395 2261
Fax: +44 (0) 20 7395 2421 Email: paul.colville-nash@headoffice.mrc.ac.uk

Cc Dr Charles Hunt, UK Stem Cell Bank

Medical Research Council, One Kemble Street, London,WC2B 4AN
telephone +44 (0)1793 416200 www.mrc.ac.uk
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